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Abstract: Current therapeutic strategies for inflammatory bowel disease (IBD) have reached
a plateau in the rates of response and/or remission achieved with a single therapeutic agent.
Consequently, the advanced combination therapy (ACT) strategy has emerged as a novel
treatment concept for IBD. ACT involves the use of two different targeted therapies, whether
biologic or small molecules, with the primary goal of overcoming the therapeutic plateau.
Real-world evidence is accumulating among patients undergoing ACT, especially those
dealing with concurrent IBD and extraintestinal manifestations or grappling with medically
refractory IBD. The recently conducted VEGA study, a randomized clinical trial, has provided
crucial insights by demonstrating that the short-term combination of dual biological agents
can lead to superior disease control compared to single agents in patients diagnosed with
ulcerative colitis (UC). This suggests that ACT holds promise as a therapeutic option to
enhance disease control effectively. However, there is still limited evidence of ACT in UC
patients who have proven refractory to biologic therapy and patients with Crohn’s disease.
This review aims to discuss whether ACT represents the optimal approach for overcoming the
therapeutic ceiling in IBD.
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Introduction

In the contemporary landscape, biological thera-
pies have become the established standard of care
for managing moderate to severely active inflam-
matory bowel disease (IBD), encompassing both
Crohn’s disease (CD) and ulcerative colitis
(UC).12 Despite these advancements, current
therapeutic approaches in IBD have reached stag-
nation in response and/or remission rates. The
existing arsenal of advanced therapies for IBD,
comprising biologic and small-molecule options,
yields overall clinical remission rates hovering
around a modest 50%.

In the context of CD, anti-tumor necrosis factor
(anti-TNF) therapy’s induction of remission has
been reported in only 18%-48% of patients.?
Meanwhile, a meta-analysis comparing gut-selec-
tive anti-integrin a4B7 (vedolizumab) with anti-
TNFs in UC revealed pooled rates of mucosal
healing ranging from 18% to 33% after 54 weeks
of maintenance treatment.* The VARSITY study
mirrored this trend, reporting clinical remission
rates of a mere 31.3% for vedolizumab and 22.5%
for adalimumab at 52weeks.5 The Janus kinase
inhibitor tofacitinib demonstrated induction of
clinical remission in UC patients at rates between
16.6% and 18.5% at 8 weeks, with remission rates
at 52 weeks varying from 34.3% to 40.6% in ini-
tial responders.® Similarly, only 47.8% of UC
patients treated with ozanimod in the True North
study achieved clinical response at week 10, with
only 37.0% of induction responders attaining
clinical remission at week 52.7:8

Notably, approximately 50% of patients who ini-
tially respond to biological or small-molecule
therapy ultimately lose their response over
time.%1% Consequently, IBD patients who had
refractory or lost response to a specific biologic
therapy need to switch to a different molecule,
diminishing their prospects of achieving long-
term disease remission.

The new concept “advanced combination
therapy” in IBD

The novel approach known as “advanced combi-
nation therapy” (ACT) has emerged as a pro-
spective management strategy for IBD.!! This
proposal is grounded in several key considera-
tions: (1) Low clinical remission rate of biologic
therapy as a single agent. (2) Significant number
of patients experience a decline in responsiveness

to mono-biologic treatment over the course of
time. (3) The immune-mediated inflammatory
process in IBD involves the concurrent activation
of multiple inflammatory pathways. Blocking
only one pathway may not suffice for optimal
inflammation control in each patient. (4)
Monotherapy with a biologic agent effective for
luminal disease may prove less effective in man-
aging coexisting extraintestinal manifestations
(EIMs) or other immune-mediated inflammatory
diseases (IMIDs).1213

In light of these considerations, the prospect of
combined advanced therapy with diverse mecha-
nisms of action arises. This could encompass a
combination of biologics (dual biologic therapy),
a combination of biologic and small molecules, or
a combination of small molecules (dual small
molecules). Such combinations represent a
potential avenue for surpassing the therapeutic
limitations of IBD.

Recently, accumulating data on ACT has been
gleaned from a noteworthy randomized con-
trolled trial, the VEGA study. This review aims to
discuss the current evidence surrounding ACT
and its impact on breaking the therapeutic ceiling
in the treatment of IBD.

Methodology

A literature search was conducted on PubMed up
until February 2024, using search terms such as
“inflammatory bowel disease,” “Crohn’s dis-
ease,” “ulcerative colitis,” “advanced combina-
tion therapy,” and “dual biologic.” Publications
were selected for inclusion based on their rele-
vance and study design. Priority was given to data
from clinical trials and meta-analyses whenever
available, followed by prospective and retrospec-
tive observational studies. In this review, we spe-
cifically address the question “Does ACT have
the potential to break the therapeutic ceiling?”
based on the currently available data.

»

Evidence from randomized controlled trials
of ACT

Combination of gulselkumab and golimumab

The VEGA study, the most recent ongoing
phase ITa RCT, evaluated the efficacy of a com-
bination induction therapy with selective inter-
leukin (IL)-23, guselkumab, and anti-TNF,
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golimumab compared to guselkumab or goli-
mumab monotherapy in patients with moder-
ately to severely active UC.1* A total of 214
patients naive to an anti-TNF and refractory or
intolerant to conventional therapy were ran-
domly assigned to receive guselkumab 200 mg
IV at weeks 0, 4, and 8 (=71); golimumab
200mg subcutaneous (SC) at week 0, then
100mg SC at weeks 2, 6, and 10 (n=72); or
combination with guselkumab 200mg IV plus
golimumab 200mg SC at week 0, golimumab
100 mg SC at weeks 2, 6, and 10, and guselkumab
200mg IV at weeks 4 and 8 (n=71). In the
maintenance phase, patients in the combination
therapy arm were switched to guselkumab mon-
otherapy at the beginning of week 12.14

During the induction, at week 12, 59 (83%) of 71
patients in the combination therapy group had
clinical response compared with 44 (61%) of 72
patients in the golimumab monotherapy group
(adjusted treatment difference 22.1%; 80% confi-
dence interval (CI): 12.9-31.3; p=0.0032) and
53 (75%) of 71 patients in the guselkumab mono-
therapy group (adjusted treatment difference
8.5%; 80% CI. -0.2 to 17.1; p=0.2155).
However, statistical significance was not achieved
between the combination therapy group and both
monotherapy groups. Similarly, 26 (37%) of 71
patients in the combination therapy group had
achieved clinical remission compared with 16
(22%) of 72 patients in the golimumab mono-
therapy group (p=0.0578) and 15 (21%) of 71
patients in the guselkumab monotherapy group
(»p=0.0412). In addition, the proportion of
patients who had achieved endoscopic improve-
ment (49% vs 25% vs 30%) and endoscopic
remission (18% vs 10% vs 8%) was significantly
higher in the combination therapy group than
either the golimumab or guselkumab monother-
apy groups, respectively.

In the maintenance phase, the clinical response
and remission rates were largely sustained with
guselkumab maintenance in the group that ini-
tially received combination therapy. At week 38,
49 (69%) of 71 patients in the combination ther-
apy group had clinical response compared to 42
(58%) of 72 patients in the golimumab mono-
therapy group (adjusted treatment difference
10.8%; 80% CI: 1.1-20.5) and 51 (72%) of 71
patients in the guselkumab monotherapy group
(adjusted treatment difference —2.8%; 80% CI:
—11.9 to 8.3). Furthermore, 31 (44%) of 71

patients in the combination therapy group had
achieved clinical remission compared to 16 (22%)
of 72 patients in the golimumab monotherapy
group (adjusted treatment difference 21.5%; 80%
CI: 11.9-31.2) and 22 (31%) of 71 patients in the
guselkumab monotherapy group (adjusted treat-
ment difference 12.7%; 80% CI: 2.7-22.7). The
proportion of patients who achieved endoscopic
improvement (49% vs 22% vs 32%) and endo-
scopic remission (25% vs 7% vs 15%) in the com-
bination group was higher compared to both the
golimumab monotherapy and guselkumab mono-
therapy groups, respectively. Adverse event (AE)
rates were comparable among the treatment
groups.14

Combination of anti-integrin a4 antibody
[natalizumab) and anti-TNF (infliximab)

This was the first RCT to evaluate the safety and
efficacy of the combination of natalizumab and
infliximab in patients with active CD despite
ongoing infliximab treatment.!> In this study of
79 CD patients (52 receiving natalizumab plus
infliximab and 27 receiving placebo plus inflixi-
mab), the patients receiving combination therapy
showed a trend to have higher rates of clinical
remission throughout 32 weeks of follow-up com-
pared with patients receiving infliximab mono-
therapy, but these differences were not statistically
significant. It is important to note that the pri-
mary objective of this study was to assess safety.
Therefore, the study may have been underpow-
ered to detect statistically significant differences
between mono- and combination therapy.
However, there were concerns about the safety of
natalizumab due to the possibility of progressive
multifocal leukoencephalopathy, especially in
patients who have had prior immunosuppressive
treatment.!%17 Due to this, the use of natalizumab
in CD treatment has been extremely low.!8

The open-label phase IV "EXPLORER trial,”
assessed the efficacy of the triple combination

of vedolizumab, adalimumab, and methotrexate
therapy in biologic-naive

The open-label phase IV “EXPLORER trial”
assessed the efficacy of triple combination ther-
apy comprising vedolizumab, adalimumab, and
methotrexate in biologic-naive patients with
moderate to high-risk Crohn’s disease (CD),
determined by an endoscopic score for CD
(SES-CD) >7 (or >4 if isolated ileal disease)
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Table 1. The current RCT evidence on ACT in the treatment of IBD.
Combination Study population Main result Limitation in clinical
implication
GUS + GOL vs Biologic naive At week 12 The study did not include
GUS vs GOL moderately to Clinical remission: GUS + GOL patients with previously
monotherapy severely active UC  (37%) vs GUS (21%) vs GOL (22%) exposed to anti-TNF
(VEGA study) patients (n=214) Endoscopic remission: GUS + GOL

(18%) vs GUS (8%]) vs GOL (10%)

At week 38

Clinical remission: GUS + GOL
(44%) GUS (31%) vs GOL (22%)
Endoscopic remission: GUS + GOL
(25%) vs GUS (15%) vs GOL (7%])

Biologic-naive
CD patients
with moderate
to high risk of
complications
(n=55)

VDZ + ADA + MTX
(EXPLORER study])

Active CD patients
with inadequate
response to anti-
TNF (n=79)

IFX + natalizumab
vs IFX
monotherapy

Clinical remission 54.4%
Endoscopic remission 34.5%

Clinical remission at weeks 2,
6, and 10 was 15.4%, 23.1%, and
36.5%, respectively

Higher decrease in mean CDAI

-No placebo-controlled
group

-The study included
only anti-TNF-naive CD
patients.

-Small sample size
(preliminary analyses)

-No significant difference
in decrease of CDAI score

-Safety concerns of
natalizumab

score in the IFX + natalizumab
group vs IFX + placebo, but no
significant difference.

ADA, adalimumab; CD, Crohn’s disease; CDAI, Crohn’s disease activity index; GOL, golimumab; GUS, gluselkumab; IFX,
infliximab; MTX, methotrexate; TNF, tumor necrosis factor; UC, ulcerative colitis; VDZ, vedolizumab.

[ClinicalTrials.gov identifier: NCT02764762].
Eligible patients with CD were considered to be
at moderate to high risk of complications based
on clinical assessment by investigators, the
CDPATH tool, or criteria outlined in the 2014
American Gastroenterological Association CD
Clinical Care Pathway.!® An interim analysis was
undertaken of 55 patients treated with triple ther-
apy (vedolizumab 300mg IV on day 1 and week
2, week 6 and then every 8weeks, adalimumab
160mg SC on day 2, 80 mg at week 2, and then
40 mg every 2weeks until week 26, methotrexate
15 mg orally weekly until week 34); after the triple
therapy and by week 34, every patient received
vedolizumab monotherapy until week 102. At
week 26, endoscopic response and endoscopic
remission were observed in 54.4% and 34.5%,
respectively. There were no safety signals related
to the triple therapy [ClinicalTrials.gov identifier:
NCT02764762].2° The current RCT evidence
on ACT in the treatment of IBD is summarized
in Table 1.

Evidence from real-world studies

In clinical settings, the rationale behind employ-
ing ACT, utilizing either biologics or small mole-
cules, for the treatment of IBD within two distinct
clinical scenarios.

First, in “complicated IBD patients” experienc-
ing poorly controlled Iuminal disease, the
approach involves initial co-induction or the
addition of a second agent sequentially if there is
a partial or inadequate response to the first agent.
Moreover, for high-risk patients previously
exposed to multiple biologic agents, the recom-
mendation is to employ induction therapy with
two agents simultaneously as a concomitant
induction strategy.!?

The second scenario, “double indication,” per-
tains to patients with concomitant EIMs or
IMIDs. In such cases, the addition of a second
agent is suggested to control either active intesti-
nal inflammation or symptoms associated with
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EIMs. Specifically, in IBD patients presenting
with uncontrolled luminal symptoms alongside
quiescent EIM symptoms,!? the most commonly
utilized combination involves a gut-selective
agent (vedolizumab) combined with ustekinumab
or anti-TNFs, followed by a combination of
ustekinumab with anti-TNFs in cases of the
“double indication.”?1-25

Regarding real-world observational data, a large
multicenter study reported 98 patients who
started combination therapy for active IBD
(67%), active IMID or EIMs (22%), or both
(10%), in the setting of multiple biologic fail-
ures. IBD disease activity was clinically improved
in 70% of patients, and IMID/EIM activity was
clinically improved in 81%.25 Another retrospec-
tive study reported on 92 patients receiving
combined biologic therapy for active IBD or
EIMs. The most common combinations were
vedolizumab and ustekinumab (32%), or vedoli-
zumab and anti-TNF (31%). The clinical
response rates at 3 and 6 months were 46% and
34%, respectively.26 A retrospective study by
Glassner et al.?? evaluated 50 patients with IBD
who were treated with various combinations of
biologics or small molecule therapy; approxi-
mately 50% were vedolizumab plus anti-IL-12
and IL-23 (ustekinumab) for persistent disease
activity (n=47) or concomitant rheumatological
or dermatological disease (#=3). There were
significantly more patients in clinical remission
at 4 months (50% vs 14%, p=0.0018) and endo-
scopic remission at 8months (34% vs 6%,
p»=0.0039) compared to baseline.??

Another case series revealed that dual biologic
therapy was safe and effective in 22 CD patients
with severe refractory CD who had a total of 24
dual biologic treatments after multiple failed bio-
logics. Clinical response and clinical remission
were seen in 50% and 41% of patients, respec-
tively. Endoscopic improvement and remission
were found in 43% and 26%, respectively. The
presence of active perianal fistula decreased from
50% at baseline to 33% after treatment.?®
Similarly, the efficacy of combining tofacitinib
with other biological therapies was reported in
two retrospective cohorts.2%30

In a 2021 meta-analysis by Ahmed et al., 30
studies involving 279 IBD patients (76% CD)
were analyzed. The median treatment duration

was 24 weeks. The most common dual biologic
therapies were anti-TNFs and vedolizumab
(48%) and wustekinumab and vedolizumab
(19%). A total of 61% of patients had previously
failed at least one of the two therapies used in
combination. Over a median follow-up of
32weeks (interquartile range 24-52), clinical
remission and endoscopic remission rates were
pooled at 59% (95% CI: 42%-74%) and 34%
95% CI: 23%-46%), respectively. The pooled
rates of AEs and serious AEs were 31% (95%
CL: 13%-54%) and 6.5% (95% CI: 2.1%-
13.1%), respectively. The proportions of patients
experiencing infections and malignancy were
19% and 1%, respectively.3!

In another meta-analysis by Alayo et al., the effi-
cacy of ACT with different combination regimens
was assessed. Among patients receiving vedoli-
zumab plus tofacitinib, the pooled clinical
response and remission rates were 59.9% (95%
CI: 37.2-80.8) and 47.8% (95% CI: 19.0-77.4),
respectively. For vedolizumab plus ustekinumab,
the pooled clinical response and remission rates
were 83.9% (95% CI: 66.4-96.8) and 47.0%
(95% CI: 14.5-80.7), respectively. Patients on
vedolizumab plus anti-TNF had pooled endo-
scopic/radiologic response and remission rates of
38.2% (95% CI: 19.5-58.4) and 18.0% (95% CI:
1.6-41.8), respectively. For patients on tofaci-
tinib plus vedolizumab, the corresponding rates
were 46.2% (95% CI: 20.4-73.0) and 24.6%
95% CI: 6.4-47.6).3?

Ongoing clinical trial of ACT in IBD

JNJ-78934804 (combination of guselkumab and
golimumab)

The DUET-CD and DUET-UC trial—studies
of an ongoing phase IIb randomized, double-
blind, placebo-controlled trial in patients with
moderate-to-severe active CD and UC. The
patients are being randomized into six arms,
including guselkumab, golimumab, and JNJ-
78934804 (combination guselkumab and goli-
mumab, high dose, mid dose, and low dose) and
a placebo arm. The primary outcome of this
study is to compare clinical remission and endo-
scopic response at week 48 among the treatment
arms. Both studies are recruiting patients.
ClinicalTrials.gov identifiers: NCT05242471
(DUET-CD) and NCT05242484 (DUET-UC).
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Combination of vedolizumab and upadacitinib

The VICTRIVA trial—a phase IIIb, a rand-
omized, double-blind, placebo-controlled study
of vedolizumab with and without upadacitinib in
patients with moderately to severely active CD.
The study will enroll approximately 396 patients.
Participants will be assigned in a 1:1 ratio to one
of the two treatment groups (vedolizumab plus
upadacitinib vs vedolizumab plus placebo) in the
12-week induction period. Participants who
achieve a Crohn’s disease activity index reduction
of 270 points from baseline at week 12 will pro-
gress into the 40-week maintenance period of the
study to receive vedolizumab monotherapy
[ClinicalTrials.gov identifier: NCT06227910].

Is the ACT strategy able to improve the
therapeutic ceiling in IBD?

Addressing the pivotal clinical question of whether
we can overcome the therapeutic ceiling in IBD
through the utilization of ACT, the current evi-
dence from the VEGA study provides insightful
observations. In biologic-naive patients with UC,
the study indicates a higher rate of clinical remis-
sion and endoscopic improvement in the combi-
nation therapy group (golimumab and guselkumab
induction therapy) compared to monotherapy
with golimumab or guselkumab. However, the
VEGA study did not include UC patients with
prior exposure or failure to previous biologics.
Consequently, there remains a scarcity of clinical
trial data regarding the effectiveness of ACT in
UC patients refractory to biologic treatment.
Expanding the scope to patients with CD, the
available data on ACT are limited. The
EXPLORER study hints at the efficacy of a com-
bination involving vedolizumab, adalimumab,
and methotrexate in improving endoscopic
response and remission in biologic-naive CD
patients with moderate to high risk of complica-
tion. Nevertheless, the absence of a controlled
arm in the study hinders a clear demonstration of
the therapeutic efficacy of ACT in CD.

Despite the increasing volume of real-world data
on ACT in the treatment of IBD, the evidence is
weak at the moment to achieve a definite conclu-
sion on whether ACT can surpass the therapeutic
ceiling. This limitation arises from the fact that
the majority of patients in real-world observa-
tional studies have already experienced a loss or
inadequate response to one or more agents used
in combination therapy and outcome measures of

the benefit are often based on clinical judgment.
In addition, ACT may have been employed to
manage co-existing EIMs, rather than addressing
active luminal IBD. As a result, it is not feasible to
assume the true therapeutic efficacy in biologic-
naive patients based solely on this data. Therefore,
to address the question of whether ACT can over-
come the therapeutic ceiling, we must rely on the
most reliable data available, which is primarily
derived from a limited number of clinical trials
involving ACT in patients naive to biologic agents
at the moment.

The use of ACT has emerged as a potential new
therapeutic strategy aiming to improve therapeutic
efficacy and overcome the plateau observed with
currently available therapies. In highly selected
patients with a high-risk disease phenotype, such
as those with extensive small bowel involvement in
CD or those refractory to multiple therapies,
employing ACT may be reasonable for early dis-
ease control to prevent disease progression and
complications. During the induction phase, simul-
taneous co-induction with a combination of bio-
logics or small molecules can be utilized to achieve
maximum disease control through synergistic
effects. Once disease remission is achieved, mono-
therapy with one of the combined agents may be
used to maintain disease remission.!?

Another aspect to consider in the application of
the ACT strategy in clinical practice is the poten-
tial for shifts in safety signals with prolonged expo-
sure to multiple immunosuppressants. While
safety concerns have not been prominent thus far,
it is important to recognize that existing data come
from small studies with limited follow-up dura-
tions. To truly understand the efficacy and safety
of this strategy, further large prospective studies
with extended follow-up periods are needed.
Uncertainties also persist regarding whether com-
bination therapy should be used solely for the
induction period or extended to maintenance
therapy. In addition, the financial implications of
long-term treatment with the ACT strategy may
pose a burden, requiring careful consideration.

In the future, there is a need for larger prospec-
tive-controlled clinical trials to investigate the
efficacy and safety of ACT, particularly focusing
on subgroups of patients such as those with CD
and fistulizing disease, perianal fistula, and
patients refractory to biologic therapy. Given the
increasing number of available biologic and small
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molecule therapies with varying mechanisms of
action, there is a need to identify optimal combi-
nation regimens. This includes determining
which biologics should be used in combination
therapy, as well as establishing the optimal doses
and durations of treatment. In line with the prin-
ciples of precision medicine, pre-treatment
patient stratification may aid physicians in select-
ing the most suitable biologic for each patient.
Finally, patient stratification based on safety risk
is crucial to minimize drug toxicity and side
effects associated with ACT.

Conclusion
Recent findings from the VEGA study highlight
that the combination of novel biologics

(guselkumab and golimumab) achieves superior
therapeutic efficacy, both clinically and endoscop-
ically, compared to mono-biologic therapy in bio-
logic-naive, moderately to severely active UC
patients. This study establishes the feasibility of
ACT in IBD, suggesting it as a potential future
treatment strategy to break the therapeutic ceiling
in IBD. However, the VEGA study did not include
refractory UC patients who had failed or been
exposed to biologic therapy, resulting in limited
data on ACT in this specific population. Moreover,
there is a notable absence of RCTs investigating
ACT in patients with CD, which poses unique
challenges, especially in those with complicated
diseases. Observational real-world studies, while
informative, fall short in addressing whether ACT
can elevate the therapeutic ceiling in IBD within
the complexities of real-life clinical settings, as
most patients receiving ACT have experienced
failure or inadequate response to biologic therapy.
Looking ahead, ongoing studies such as
DUET-CD and DUET-UC trials (examining the
combination of guselkumab and golimumab in
refractory IBD patients) and the VICTRIVA trial
(evaluating the combination of vedolizumab and
upadacitinib) hold promise for providing addi-
tional data on the efficacy of ACT in CD and UC
patients who have failed biologic therapy.
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