
Diverse Threads in IBD 
Clinical Development: Will 
a more durable treatment 
approach emerge?
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Inflammatory bowel disease (IBD) is a 
chronic inflammatory condition affecting the 
gastrointestinal (GI) system with disease flares 
interspersed with periods of symptom remissions. 
The most prevalent IBD forms are Crohn’s disease 
(CD) and ulcerative colitis (UC), which are distinct 
from each other as they may impact different 
parts of the GI tract; either the entire GI tract (CD) 
or only the colon (UC).  The underlying causes for 
IBD are not fully understood, but involve a genetic 
predisposition and environmental factors, including 
the gut microbiome.  Given the chronic nature of IBD 
symptoms, and their broad impact on overall health 
and quality of life, managing these diseases is an 
expensive public health endeavor.

The standard of care for CD and UC has evolved 
from reliance on systemic, and locally acting, 
immune modulatory drugs (glucocorticosteroids, 
sulfasalazine, thiopurines), and non-steroidal 
anti-inflammatory drugs (NSAIDs) to manage 
symptoms, to higher usage of biologics in many 
countries. 1 The anti-TNF biologics (infliximab, 

adalimumab, certolizumab pegol, and golimumab) 
are approved for one or both forms of IBD. While 
anti-TNFs offer therapeutic alternatives to some 
IBD patients, they are efficacious in less than one 
third of the IBD population 2 and responders often 
become treatment resistant due to immunogenicity 
of these drugs. 3 More recently, two anti-integrin 
biologics were also approved for IBD.  Biogen’s 
alpha4beta1 integrin antagonist, natalizumab, was 
approved in 2008 under a plan for risk management 
in CD.  However, it is not widely prescribed due 
to safety concerns around progressive multifocal 
leukoencephalopathy (PML). Takeda’s alpha4beta7 
integrin antagonist, vedolizumab, was approved in 
the EU and USA in 2014 for both CD and UC.  The 
real world experience with vedolizumab is limited, 
but induction rates achieved are <50% for CD 
patients, and is lower still for UC patients. 4 Clearly, 
current therapeutic options leave many IBD patients 
refractory to current treatments.  What new 
therapeutic approaches might be in the pipeline for 
these complex indications with high unmet need?

1  Inflammatory Bowel Disease: Disease Coverage. Datamonitor Healthcare. May 2015.
2  Nielsen OH, Ainsworth MA. Tumor necrosis factor inhibitors for inflammatory bowel disease. N Engl J Med. 2013;369(8):754–762.
3   Olesen CM, Coskun M, et al. Mechanisms behind efficacy of tumor necrosis factor inhibitors in inflammatory bowel diseases. Pharmacol Ther. 

2016;159:110–119.
4   Shelton E, Allegretti JR, et al. Efficacy of vedolizumab as induction therapy in refractory IBD patients: a multicenter cohort. Inflamm Bowel Dis. 2015; 

21(12):2879–2885.
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What are the current trends in sponsors and therapeutic classes?
The IBD clinical trial landscape for the past 5 years 
was queried in Trialtrove, which captured 259 phase 
I/II – III trials with reported start dates between July 
1, 2011 and June 30, 2016.  A comparison of trial 
counts by sponsor type within this period reveals 
that a majority are industry sponsored (157), but 
non-industry sponsors are also running a large 
number of IBD trials (102), and that some drug 
therapeutic classes (TCs) are distinctive to each 
sponsor type. (Figures 1a & 1b)

Among the TCs distinctive for industry sponsored 
trials are the protein kinase inhibitors (PKIs), 
antisense therapies, and a predominance of 
monoclonal antibodies (MAbs). For non-industry 

sponsors (cooperative groups, government 
agencies and academic/medical schools), 
the most striking TCs are the microbiome-
targeting therapies (probiotics, fecal microbiota 
transplantation) and cellular therapies (stem cell 
transplantation).  In addition, industry sponsors 
are still actively evaluating reformulated steroids 
and NSAIDs in phase I/II - III trials, while the non-
industry sponsors are more focused on nutritional 
supplements, vitamins, and natural products. The 
latter TCs are generally over the counter products, 
but the MAbs and immunosuppressant TCs are 
comprised of both novel and approved drugs for IBD, 
and warrant a closer look to identify any promising 
pipeline candidates.

Figure 1a. Phase I/II – III, industry sponsored IBD trials by drug therapeutic class: 5-year total counts  
(H2 2011 – H1 2016)

Source: Trialtrove®, July 2016
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Figure 1b. Phase I/II – III, non-industry sponsored IBD trials by drug therapeutic class: 5-year total counts 
(H2 2011 – H1 2016)

Source: Trialtrove®, July 2016
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What drugs are the top competitors in IBD and how are they faring 
in clinical trials?
Table 1 summarizes the Mechanism of Action (MOA), 
industry sponsor, and IBD clinical status for pipeline 
drugs of the high interest TCs, described above. In 
addition, Biomedtracker’s Likelihood of Approval 
(LOA)5 provides insight into how the overall programs 
stand, currently. MAbs targeting 13 different targets 
were in trials during this period, with many of them 
having been dropped after phase II (0% LOA or 
Discontinued status from Pharmaprojects). The 
antisense TC includes only 5 therapeutic candidates 
but a wide spectrum of 4 different MOAs. The MOAs 
of pipeline immunosuppressants and PKIs focus 
narrowly on the sphingosine 1-phosphate signaling 
pathway (S1P receptor modulators) and JAK PKIs, 
respectively. Across the TCs, a continued interest 
in lymphocyte migration antagonists (integrin, 

MAdCAM1 and ICAM1 antagonists) is seen. The 
integrin antagonists have not been uniformly 
successful. The discontinuations of vatelizumab and 
AMG-181 point to some continued challenges for 
these targets, while other lymphocyte migration 
antagonists  that use multiple MOAs, etrolizumab, 
ozanimod, and alicaforsen, are rated with above 
average likelihood for FDA approval (Table 1, 
highlighted drug names and %), and these are now 
in phase III trials.  MAbs targeting the IL-12/23 
pathway also look promising, with ustekinumab 
being the first to file a label expansion for treatment 
of adult CD in the EU and USA (November 2015). 
All four IL-12/IL-23 antagonists remain in active 
development, and risankizumab is rated with above 
average likelihood for FDA approval in CD

5   Biomedtracker’s Likelihood of Approval (LOA) represent the average probability of FDA approval for marketing in the U.S. for the specified disease 
group based on the historical performance of drugs in the same development phase.

Table 1. Pipeline status drugs in Crohn’s disease (CD) and ulcerative colitis (UC) by therapeutic class 

Source: Pharmaprojects®, Biomedtracker®, July 2016 

Therapeutic Class Drug name Mechanism of Action Sponsor Current status (CD, UC) Likelihood of Approval 
(LOA)§

Monoclonal antibody

vatelizumab alpha2beta1 integrin antagonist Sanofi, Glenmark Discontinued (CD, UC) 0% CD, UC

etrolizumab alpha4beta7 integrin antagonist Roche Phase III (CD, UC) 59% CD; 63% UC
AMG-181 alpha4beta7 integrin antagonist Amgen, AstraZeneca Phase II (CD, UC) 0% CD, UC

PF-547659 MAdCAM-1 antagonist Pfizer Phase II (CD, UC) 20% CD, UC

ustekinumab IL-12/23 antagonist J&J Pre-registration (CD), Phase III (UC) 92% CD, 59% UC

LY-3074828 IL-23 antagonist Eli Lilly Phase II (CD, UC) 20% UC

brazikumab IL-23 antagonist Amgen, AstraZeneca Phase II (CD) 20% CD

risankizumab IL-23 antagonist Boehringer Ingelheim, AbbVie Phase II (CD) 23% CD
clazakizumab IL-6 antagonist Bristol-Myers Squibb, Alder Phase II (CD) 0% CD

olokizumab IL-6 antagonist UCB Phase II (CD) 0% CD

NNC-114-0005 IL-21 antagonist Novo Nordisk Phase II (CD) 0% CD

tralokinumab IL-13 antagonist AstraZeneca Discontinued (UC) 0% UC

bertilimumab CC Chemokine R3 antagonist Immune Pharma Phase II (CD, UC) 20% CD, UC

GS-5745 MMP9 inhibitor Gilead Phase II (CD), Phase III (UC) 20% CD, 50% UC

eldelumab IP10 antagonist Bristol-Myers Squibb Phase II (CD, UC) 20% CD, UC

FFP-10 CD40 antagonist FF Pharma Phase II (CD) *Not relevant

KHK-4083 CD134 antagonist Kyowa Hakko Kirin Phase II (UC) 20%

Immunosuppressants

amiselimod S1P receptor modulator Biogen Phase II (CD) 20% CD

ozanimod S1P receptor modulator Celgene Phase II (CD), Phase III (UC) 20% CD, 63% UC
etrasimod S1P receptor modulator Arena Phase II (UC) 20% UC

Protein kinase inhibitor

tofacitinib JAK 1/3 inhibitor Pfizer Discontinued (CD), Phase III (UC) 0% CD, 66% UC
filgotinib JAK 1 inhibitor Galapagos Phase II (CD) 23% CD, 20% UC

peficitinib JAK 1/3 inhibitor Astellas Phase II (UC) 20% UC

upadacitinib JAK 1 inhibitor AbbVie Phase II (CD) 20% CD

Antisense therapy

alicaforsen ICAM 1 antagonist Atlantic Healthcare Phase III (UC) 61% UC
cobitolimod TLR9 agonist InDex Pharma Phase III (UC) *Not relevant

monarsen TLR9 agonist BioLineRx Discontinued (UC) 0% UC

mongersen SMAD7 transcription factor inhibitor Giuliani, Celgene Phase III (CD), Phase II (UC) 62% CD, 20% UC

SB-012 GATA transcription factor inhibitor Sterna Phase II (UC) 20% UC

§LOA is the probability of reaching FDA approval from the current phase. Highlighted drugs have greater than average LOA. Average LOA for phase II = 20%; phase III = 59%. 0% = Discontinued program. 
*Not relevant: No ongoing US trials
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Trial outcomes reported for terminated and 
completed trials from this period were assessed 
to gain deeper insights into which MOAs have met 
their primary outcomes in recent clinical trials. 
(Figure 2)  The PKIs have reported the most positive 
trial outcomes, with tofacitinib (JAK 1/3 inhibitor) 
meeting the mark in 2 trials each in CD and UC 
trials.  Filgotinib (JAK 1 inhibitor) was positive in 
a single phase II CD trial, thus far. The IL-12/23 
antagonist, ustekinumab, reported positive results 
in a pivotal trial evaluating remission in CD patients 
during this period.  In addition, two pivotal CD 
trials for ustekinumab, that started earlier than the 
timeframe of this analysis, also reported positive 
primary endpoints. 6,7  Two IL-23 antagonists, 
brazikumab and risankizumab, reported positive 
outcomes in single phase II studies, as well, 

supporting the overall promising profile for this 
MOA in CD.  Trials for several other novel MOAs were 
positive in phase II, including IP10 antagonist (BMS’s 
eldelumab in CD), S1P receptor modulator (Celgene’s 
ozanimod in UC), and MAdCAM1 antagonist (Pfizer’s 
PF-547659 in UC). Four alpha4beta7 integrin 
antagonist trials have completed but only a single 
etrolizumab UC trial has reported (positive) results, 
while none of the three completed trials in the 
discontinued AMG-181 (alpha4beta7 integrin 
antagonist) program have reported outcomes. 
Several MOAs clearly are not panning out, as judged 
by trial (or program) terminations and reported 
negative outcomes. These MOAs include antagonists 
of alpha2beta1 integrin, IL-6, IL-13, and IL-21, and 
TLR9 agonists.

6   Rutgeerts, P, C. Gasink, et al.  A multicentre, double-blind, placebo-controlled phase 3 study of ustekinumab, a human interleukins-12/23p40 MAb, in 
moderate-severe Crohn’s disease refractory to anti-tumour necrosis factor a: UNITI-1.  Abstract OP014, 11th Congress of the European Crohn’s and 
Colitis Organisation (ECCO), (March 16, 2016)

7   Feagan, B, C. Gasink, et al  A Multicenter, Double-Blind, Placebo-Controlled Ph3 Study Of Ustekinumab, A Human Monoclonal Antibody To IL-12/23P40, 
In Patients With Moderately-Severely Active Crohn’s Disease Who Are Naive Or Not Refractory To Anti-TNFalpha: UNITI-2. Abstract A24, Canadian 
Digestive Diseases Week 2016, (February 28, 2016)

Figure 2. Trial Outcomes for pipeline drugs in Crohn’s disease and ulcerative colitis by MOA 

Source: Trialtrove®, July 2016 
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The majority of trials for drug programs from this 
period that remain active, profiled by phase and 
disease, are phase II, but there are many drugs that 
have initiated phase III trials. (Figure 3) Currently, 
the top sponsors in IBD, for drugs in ongoing 
or completed phase III studies, are Johnson & 
Johnson (J&J, ustekinumab), Roche (etrolizumab), 
Pfizer (tofacitinib), and Celgene (mongersen and 
ozanimod).  The pivotal tofacitinib UC studies 
completed in 2015, but Pfizer projects its US 
regulatory submission will not occur until the first 

half of 2017.  Most programs have much longer 
timelines, with J&J’s pivotal UC phase III trial for 
ustekinumab projected to complete in mid-2018, 
Roche’s etrolizumab programs are planned for filing 
in 2019 or beyond, and all of Celgene’s phase III 
trials are still enrolling, or at planned status. Two 
antisense candidates, alicaforsen and cobitolimod, 
have reached phase III UC trials, but are moving 
more slowly as rectal delivery formulations in small 
trials. (Data not shown)

Figure 3. Count of trials for active pipeline candidates in Crohn’s disease and ulcerative colitis by phase

Source: Trialtrove®, July 2016
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8  Citeline Analyst Tip #9: What factors should I consider when determining trends in trials activity using Trialtrove®?

Source: Trialtrove®, July 2016 

Figure 4. Count of trial starts per annual period for Crohn’s disease and ulcerative colitis by sponsor type

How are the different sponsor types contributing to the IBD 
treatment paradigm?
The IBD trials landscape includes a large percentage 
of non-industry sponsored trials, as described above.  
A comparison of trial initiations between sponsor 
types illustrates how non-industry sponsored 
studies have been on the rise between H2 2013 
and H1 2015, while industry sponsored CD trial 
initiations have fallen off over the past 5 years. 
(Figure 4) Indeed, for the period between H2 2014 
and H1 2015, non-industry sponsored IBD trial 

starts equal those of industry sponsored CD studies, 
and the number of non-industry UC trials jumped 
substantially from the prior period. Reporting biases 
and delays in public disclosure of trial initiations that 
under-estimate actual starts should be considered 
in looking at these trends. 8 Therefore, this trend 
of increasing non-industry trial activity is likely to 
continue for the recent H2 2015 – H1 2016 period, 
most notably for UC trials.
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Nearly half of non-industry sponsored trials (19 of 
42) initiated since H2 2014 evaluate microbiome-
targeting therapies. This is a large increase 
compared to only 8 trials for this TC in the prior 
3-year period. The recent activity, primarily testing 
fecal microbiota transplantation (FMT) in IBD, is 
mainly focused on UC, but CD trials (mainly phase 
II) were also initiated during this period. Despite the 
large number of trial starts for microbiome-targeting 
therapies, the overall size and scope of these studies 
is quite small. Currently, 16 UC trials were initiated 
during this period and target a total enrollment 
of 730 subjects.  Across the seven microbiome CD 
trials, only 216 subjects in total are targeted for 
enrollment, while an additional 5 trials, enrolling 
both CD and UC subjects, plan to accrue 240 
subjects. These non-industry sponsored trials are all 
being run in single countries, and largely at single 
centers who are working independently with distinct 
study designs. (Data not shown) 

Cellular therapies are another TC being pursued 
more by non-industry sponsors during this 5-year 
period (8 of 12 cellular therapy trials are non-
industry sponsored). Trials for several types of 
stem cell therapies were initiated during this 
period: adipose-derived, umbilical cord-derived 
mesenchymal, and hematopoietic stem cells. These 
trials mainly aim to treat the most severe forms of 
IBD and fistula in CD patients. Two industry sponsors 

have reported positive outcomes in trials initiated 
during this period, both for perianal fistula in CD. 
The most advanced of these programs is TiGenix/
Takeda’s CX-601, which is an expanded allogenic 
adipose-derived stem cell therapy that reported 
positive outcomes in a pivotal trial. Bukwang 
Pharma’s phase I/II trial, run in South Korea, also 
returned positive outcomes for their allogenic 
adipose-derived stem cell therapy.  In similar 
fashion to the microbiome-targeting trials, the non-
industry sponsored cellular therapy trials are small 
(enrolling 8 - 30 subjects each) single center studies, 
and are mostly still ongoing. (Data not shown)

In contrast, the leading industry sponsors target 
large accrual numbers in their phase III programs 
(Figure 5) and the trials are global in scope.  
Roche’s etrolizumab UC program is the largest in 
this indication, and enrolls subjects with distinct 
treatment histories, either anti-TNF naive or 
refractory/intolerant of prior treatments. Like J&J’s 
ustekinumab programs, etrolizumab’s development 
is currently in both IBD indications, but, in contrast 
with J&J’s strategy of completing CD first, Roche’s 
trials in CD and UC are running in parallel and are 
likely to report out within 6 months of one another. 
As shown in Table 1, the other phase III drugs 
(mongersen, tofacitinib, and ozanimod) are focused 
in a just a single IBD indication.

Figure 5. Patient accrual for leading phase III programs in Crohn’s disease and ulcerative colitis

Note: for trials that had available actual accrual, that number was used rather than target accrual.

Source: Trialtrove®, July 2016
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Conclusions
The pipeline clinical candidates for IBD encompass 
a broad array of molecular targets and therapeutic 
classes, reflecting the complex etiology of these 
diseases. Many drugs have dropped out of 
development at phase II during this period, while 
the lymphyocyte migration inhibitors, including the 
phase III Sp1 receptor modulators and integrin 
antagonists, have emerged at center stage for 
industry sponsors.  Distinguishing features from 
vedolizumab will be important for these candidates 
as they move forward in development. Roche’s 
etrolizumab program incorporates a companion 
diagnostic that may be able to carve out its niche 
by targeting IBD patients especially responsive to 
this drug.  In addition, three trials in Roche’s phase 
III program include a comparison to anti-TNFs, an 
approach distinct from Takeda’s pivotal vedolizumab 
trials, which were placebo controlled.

Therapies that are more efficacious in the target 
population, or are alternatives to the anti-TNFs 

and SOC anti-inflammatory drugs, would fill a 
gap in current IBD treatment paradigms. Roche’s 
etrolizumab program is designed to address these 
gaps, but won’t report outcomes until late 2017 or 
2018.  Another highlight from this five-year period 
is the increased interest in microbiome-targeting 
therapies by non-industry sponsors, which is a 
very different approach to disease management 
and one that alters the GI environment with an 
aim of reducing triggers for disease flares.  The 
microbiome-targeting approach could return new 
insights for IBD that may complement findings from 
the large global industry sponsored programs. In 
addition, regenerative stem cell therapy may be 
a therapeutic option soon, as CX-601 has shown 
efficacy in treatment of fistula in a pivotal CD trial. 
Will these diverse threads be woven into a resilient 
fabric to achieve better IBD management? It may 
take several years to get an answer, but the avid and 
broad clinical activity by both academic and industry 
sponsors should advance that cause. 
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