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Abstract: Inflammatory bowel diseases (IBD]), including Crohn’s disease (CD) and ulcerative
colitis (UC), are lifelong diseases characterized by chronic inflammation of the gastrointestinal
tract leading to its progressive and irreversible destruction. Whether early initiation of IBD-
specific therapy impacts the long-term course of the disease remains unclear and has to

be further explored in prospective disease-modification trials. Historically, surgery and
hospitalization rates have been the surrogate markers to measure disease progression in
IBD, providing an overview of the effectiveness of medical therapies. However, neither surgery
nor hospitalization necessarily reflects a fail in therapeutic medical management, and many
confounding factors make them biased outcomes. The Selecting Endpoints for Disease-
Modification Trials consensus has defined the disease-modification endpoints required for
these trials, including the impact of the disease on patient’s life (health-related quality of

life, disability, and fecal incontinence), the mid-term disease complications (bowel damage

in CD, IBD-related surgery and hospitalizations, disease extension in UC, extra-intestinal
manifestations, permanent stoma, short bowel syndrome), and the development of dysplasia/
cancer and mortality in the long term. Most available data in the literature regarding the
impact of current therapies on disease progression focused on anti-tumor necrosis factor
agents and are based on retrospective or post-hoc studies. Thus, prospective disease-
modification trials are pressingly required to explore the effectiveness of early intensified
treatment in patients with severe disease or at risk for disease progression.
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Introduction

Inflammatory bowel diseases (IBD), including
Crohn’s disease (CD) and ulcerative colitis (UC),
are characterized by chronic inflammation of the
gastrointestinal tract. The highest prevalence
rates for both diseases have been reported in
Europe and North America.! Although the inci-
dence of IBD in those continents is stabilizing,
there remains a high disease burden with a preva-
lence greater than 0.3%. In newly industrialized
countries in Africa, Asia, and South America,
rates of IBD have continued to rise since 1990.!

Both CD and UC are characterized by a lifelong
progression of relapsing-remitting symptoms that
can be severely debilitating. Chronic inflamma-
tion in CD is transmural and can occur through-
out the entire gastrointestinal tract but commonly
affects the small bowel. CD has an inexorable
tendency to progress to bowel damage, and is
now recognized as a disabling, progressive, and
destructive disease.? About one-fifth of patients
experience penetrating or stricturing complica-
tions within the first 90 days of diagnosis, increas-
ing to half of patients 20years after diagnosis.2
About 50% of patients require surgery within
10years of diagnosis due to those complications,
and postoperative recurrence is frequent.> By
contrast, UC causes more superficial lesions
which are limited to the colon. Its progressive
nature is less clear and probably underestimated,
even though evidence is accumulating that UC
and CD can lead to similar outcomes and should
be treated and monitored in the same intensive
way.

The main goal of managing IBD is to achieve
deep and sustained remission, encompassing
clinical and endoscopic remission.®> In the
Selecting Therapeutic Targets in Inflammatory
Bowel Disease (STRIDE)-II guidelines updated
recently, the normalization of biomarkers includ-
ing C-reactive protein (CRP) and fecal calprotec-
tin (FC) has been added as a new therapeutic
objective to reach rapidly,® reflecting the more
and more stringent goals and timelines imposed
for the treatment of both CD and UC patients.
Moreover, the absence of disability and normali-
zation of quality of life have also been added as
therapeutic goals in themselves, reflecting the
value that gastroenterologists should provide their
patients today in the restoration of a ‘normal
life’.¢

Increasing evidence suggests that early interven-
tion with disease-modifying agents within a thera-
peutic window of opportunity is able to slow
down the development of bowel damage in CD
compared with a step-up treatment approach.?’8
Nevertheless, this is exclusively based on retro-
spective or post-hoc studies, making it difficult to
affirm that this strategy impacts the natural course
of CD. Available data on the prevention of dis-
ease progression in UC are even more limited
than in CD. Thus, whether the timing of initiat-
ing IBD-specific therapy impacts the long-term
progressive course of CD and UC remains
unknown and has to be further explored in pro-
spective disease-modification trials (Figure 1).

How was disease progression historically
measured in IBD?

Historically, surgery and hospitalization rates
were the surrogate markers for quantifying dis-
ease progression in IBD, due to their objective
nature and their ease of use retrospectively, allow-
ing to perform systematic reviews based on popu-
lation-based cohorts. For patients with CD, the
main review dating back from 2010 reported an
annual incidence of hospitalizations of about 20%
and a surgery rate of 50% within 10years after
diagnosis.? Patients with perianal disease carry an
even greater risk of abdominal surgery [hazard
ratio (HR), 3.92; 95% confidence interval (CI),
1.86-8.67] and hospitalization (HR, 1.01; 95%
CI, 1.00-1.01).° In UC, almost 50% of patients
require hospitalization at some point during dis-
ease course, and the 5- and 10-year cumulative
risk of colectomy is 10-15%.1°

The same outcomes were also widely used to
describe the disease course of pediatric-onset
IBD. In a population-based cohort study identify-
ing 113 children with UC, the cumulative rate of
colectomy was 8% at 1year, 15% at 3years, and
20% at 5years.!! A review based on 26 popula-
tion-based studies ranging from 40 to 2609 pedi-
atric patients with UC estimated that one-half
required hospitalizations and 20% required colec-
tomy after a follow-up of 10years.!? More
recently, a retrospective cohort study including
269 children with very early onset IBD (39% CD,
39% UC, and 22% IBD unclassified) reported a
risk of bowel surgery in CD of 3%, 12%, and
15%, and a risk of colectomy in UC/IBD unclas-
sified of 0%, 3%, and 14% by 1, 3, and 5years,
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Figure 1. Schematic representation of the concept of ‘therapeutic window of opportunity” in IBD.

IBD, inflammatory bowel disease.

respectively, without any difference by age of
diagnosis.!?

Surgery and hospitalization rates have also been
used to describe the natural history of IBD in
elderly patients. In a population-based study
including 370 patients with elderly onset CD
(63%, =70years; 37%, 60-69 years), the cumula-
tive risk of surgery in patients =70years was
23.3%, 29.8%, and 34.2% at 1, 5, and 10years,
respectively, versus 17.6%, 27.4%, and 30.8% in
patients aged 60—69 years, without any difference
between both groups.'4 Regarding patients with
UG, in a study including 1225 patients of whom
12.8% diagnosed after 60years, colectomy rates
have been reported to be similar between elderly-
onset and non-elderly-onset groups, but more
elderly-onset patients were hospitalized for UC
exacerbation (50.6% versus 41.8%, p=0.037).15
A case—control study including more than 2600
patients (62% UC, 38% CD) reported a signifi-
cantly higher surgery rate among elderly-onset
UC cases (8.3% wersus 5.1%; p<0.009) but not
among CD cases, and a higher rate of hospitali-
zations (66% versus 49%; p<<0.0001) even if this
difference was due to a higher rate of hospital
admissions not related to IBD among elderly-
onset patients.!® Another study based on Hong
Kong IBD registry, including a total of 2413
patients of whom 11.2% with elderly onset
IBD, reported an increased number of overall
hospitalizations [odds ratio (OR), 1.14; 95%
CI, 1.09-1.20; p<0.001), infections-related

hospitalizations (OR, 1.87; 95% CI, 1.47-2.38;
$»<0.001), and IBD-related hospitalizations
(OR, 1.09; 95% CI, 1.04-1.15; p=0.001) com-
pared with adult-onset IBD patients.!”

The impact of therapies on hospitalization

and surgery rates

Both of these markers have been widely used to
assess the effect of medical treatments on IBD
disease course. Early use of thiopurines in CD
within the first 12-18 months of diagnosis has
been shown to reduce the risk of intestinal surgery
at 5years (HR, 0.47; 95% CI, 0.27-0.79;
$=0.005)!8 and at 10years (HR, 0.40; 95% CI,
0.18-0.83; p<<0.023).1° The same was true in
UC patients treated by thiopurines with a reduced
risk of colectomy at 10years (HR, 0.39; 95% CI,
0.21-0.73; p<0.01), but also a reduced risk of
hospital admission within 10years (HR, 0.36;
95% CI, 0.23-0.56; p<<0.01).20

Regarding biologic agents, early introduction of
anti-tumor necrosis factor (TNF) therapy within
2years of diagnosis has been shown to reduce or
at least slow down bowel damage in patients with
CD,"2122 encompassing stricturing and penetrat-
ing complications as well as intestinal resections.?
Another retrospective cohort study, based on 190
CD patients who were primary responders to
anti-TNF therapy, of whom 27.9% were initiated
within 2years of diagnosis, confirmed that much
more patients in the late initiation group required
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surgery (HR, 5.92; 95% CI, 1.83-19.16;
$»<0.01), and in Kaplan—Meier analysis, early
initiation of anti-TNF therapy prolonged time to
first surgery (p=0.001).23 In a Spanish cohort,
among 272 patients who received anti-TNF
agents, the OR for surgery was 1.008 (95% CI,
1.005-1.010) for each month of delay in starting
anti-TNF therapy, confirming that time between
diagnosis and anti-TNF initiation is associated
with the risk of surgery in CD.24 More recently, a
Korean nationwide population-based study based
on 1207 patients, of whom 50% were early initia-
tors of anti-TNF (<1year after diagnosis), con-
firmed that late anti-TNF initiation was associated
with increased risk of surgery (HR, 1.64; 95% CI,
1.05-2.55).25 By contrast, a register-based obser-
vational cohort Swedish study based on 1856 CD
patients showed no difference in bowel resection
rates between patients on sustained anti-TNF
treatment beyond 12 months and those who dis-
continue anti-TNF treatment earlier; however,
the mean disease duration before initiation of
anti-TNF therapy was 7.6years in this study.2°
Another retrospective study from Hungary
showed that hospitalization rates decreased sig-
nificantly in 152 CD patients after the introduc-
tion of anti-TNF therapy and was associated with
time to therapy (OR, 0.60; 95% CI, 0.48-0.75;
p»<0.001 within 3years of diagnosis).?” These
data have been confirmed at the experimental
level in a peptidoglycan—polysaccharide-injected
rat model of CD in which anti-TNF is known to
prevent inflammation and fibrosis,?® with the
existence of a stepwise loss of responsiveness
when anti-TNF is begun on Day 7 and Day 14
compared with Day 1, consistent with the clinical
observation that improved outcomes occur when
anti-TNF therapy is initiated early in the course
of CD.?° In pediatric CD, several studies demon-
strated that early surgery is difficult to prevent
among patients with significant and progressing
disease at presentation, but early use of biologics
can delay later disease progression thus reducing
the risk of further surgeries.3032 A very recent
study based on the EPIMAD registry including a
total of 1007 pediatric patients diagnosed with
CD and followed up for a median duration of
8.8years showed a decreased risk of both intesti-
nal resections and stricturing complications
between the pre-anti-TNF era and the anti-TNF
era.33 The benefit of anti-TNF therapy on per-
ineal surgery and diverting stoma reversal seems
more limited.3%35

Data regarding UC are less frequent and more
conflicting. A retrospective study comparing two
cohorts of UC patients who underwent colectomy
during the years 2005-2007 and 2014-2016
showed an increased use of biological therapy dur-
ing the time preceding colectomy (2.3% versus
18.8%, p<<0.001) and a significantly decreased
rate of surgery (8.6 versus 5.1/1.000 patient-years,
$»<0.001) but no changes in the indications for
colectomy.3% This is consistent with a nationwide
cohort study from Norway that included 8257
IBD patients (2829 CD and 5428 UC) showing
the large regional differences that exist during the
first 3years after diagnosis and in which the region
with the lowest anti-TNF use had the highest sur-
gery rates for both UC and CD.37 However, the
timing of anti-TNF initiation seems less important
than in CD, as reflected by two retrospective stud-
ies in which earlier treatment within 2—-3years of
diagnosis prevents neither hospitalization nor
colectomy.3%:3% Furthermore, a population-based
interrupted time-series study from Canada recently
showed that marketplace introduction of inflixi-
mab has not yielded anticipated reductions in the
population rates of IBD-related hospitalizations or
intestinal resections, despite robust market pene-
tration especially among patients with CD.40

Data are more scarce regarding non-anti-TNF
biologics. A systematic review of randomized
controlled trials (RCTs) published between
1980 and 2016 in both CD and UC showed that
anti-TNF biologics are efficacious in reducing
the odds of hospitalization by half and surgery
by 33—77%, while vedolizumab was not associ-
ated with a similar improvement probably due
to paucity of RCTs; there were no data regard-
ing ustekinumab.?! In a recent cohort study
including 1753 CD patients between 2000 and
2017, the increased and earlier use of biologic
therapy corresponded with a decreasing require-
ment for surgery over time, but data were
extremely limited for vedolizumab (2.8%) and
even more for ustekinumab (0.2%).42 In a real-
world cohort of 321 UC patients starting vedoli-
zumab between 2014 and 2016, overall
cumulative rates of colectomy over 12 months
were 13%, with lower rates observed in patients
naive to anti-TNF (2%) than those who had
been exposed to anti-TNF (19%).4* Partially
based on the same consortium and since its
approval, vedolizumab has been proved to be
associated with lower rates of UC-related
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hospitalization (22.4% wversus 9.6%, p<0.001)
and surgery (17.2% wversus 9.4%, p=0.008),
which was not observed for CD.** In CD, a
post-hoc analysis of the GEMINI phase III
showed that the risk of surgery was lower in
patients with a high probability of response ver-
sus those with a low/intermediate probability of
response to vedolizumab (HR, 0.50; 95% CI,
0.29-0.85), especially when initiated within
2years of diagnosis.#> Data on ustekinumab are
lacking. In a retrospective multicentre cohort
study of 122 CD patients treated by usteki-
numab for a median of 26.6 months, more than
50% of patients continued treatment without
any surgery,*® but the benefit of this treatment
on surgical rates needs to be further explored.

Regarding small molecule drugs, data are also
limited. Two small retrospective multicenter
observational studies, one from Germany, the
other from France, reported real-world effective-
ness of tofacitinib in patients with UC especially
after multiple biologic failures. Both studies each
included 38 patients, with a survival without
colectomy of 81.6% after a median follow-up of
4months in Germany,*” 77% at Week 24 and
70% at Week 48 in France.8 In a larger cohort
coming from the United States, including 260
patients with UC followed-up for a median of
6 months, 13.5% had colectomy of whom 97%
for refractory disease.?®

Overall, surgery and hospitalization rates are rela-
tively good markers for disease progression in IBD,
providing an overview of the effectiveness of

medical therapies. However, they may be biased
because neither surgery nor hospitalization neces-
sarily reflects a fail in therapeutic medical manage-
ment. In that respect, the LIR!C trial demonstrated
that laparoscopic resection in patients with limited
non-stricturing non-penetrating ileocaecal CD is a
reasonable and cost-effective alternative to anti-
TNF therapy, with similar quality-of-life outcomes,
including in the long term.>%-52 Moreover, surgery
habits may depend on countries and national
reimbursement policies regarding medical thera-
pies. Hospitalization rate is even more biased
because its definition varies widely between studies,
some considering all hospitalizations together, oth-
ers focusing on IBD-related hospitalizations, that
can also be related either to adverse events of thera-
pies or to an IBD flare. Thus, there was until now a
lack of consensus on which specific outcomes to
consider for disease-modification trials.

The Selecting Endpoints for Disease-
Modification Trials consensus better defines
the concept of disease progression in IBD

We recently published a systematic literature review
based on real-world evidence for defining disease
progression in IBD, that was performed prior to the
Selecting Endpoints for Disease-Modification
Trials (SPIRIT) consensus led by the International
Organization for the Study of Inflammatory Bowel
Diseases on the outcomes to consider for future
disease-modification trials in IBD.>3

Based on this systematic literature review of ret-
rospective studies, Tables 1 and 2 summarize the

Table 1. Main results on the natural history of adult CD in observational, real-world, case-control, cohort, and registry studies.

Variable Results References
Disease location e Overall progression rates: 6.5-24.4% over follow-up periods of 63-100.8 months 54-57
e Cumulative risk of progression in disease location: 17% at 1year, 23% at 5years, and
25% at 7years
Disease behavior e Cumulative risk of progression in disease behavior: 3% at 1year, 14% at Syears, and 28
16% at 7years
e (8-13% from B1 to B2, 4-13% from B1 to B3, 10% from B2 to B3)
e Cumulative risk of stricturing disease: 7.2% at 1year, 12.4% at Syears, 15.2% at
10years, 21.6% at 20years, and 21.6% at 30years.
e Cumulative risk of penetrating disease: 15.7% at 1year, 24.1% at Syears, 27.5% at
10years, 37.1% at 20years, and 41.7% at 30years.
Perianal disease e Cumulative risk of developing perianal disease: 9% at 1year, 24% at 30years. 5759
EIMs e Overall rate of developing all EIMs considered together: 24% over a median follow-up &0
time of 14years.
(Continued)]
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Table 1. (Continued)
Variable Results References
Disease activityand e Clinical remission (HBI<5): 33% at 1year, 77% at 5years. %
relapse e Mild activity (HBI=5-7): 29% at 1year, 12% at Syears
e Moderate (HBI=8-16): 33% at 1year, 9% at Syears
e Severe activity (HBI=16): 5% at 1year, 3% at 5years
Hospitalization e Risk for CD-related hospitalization after the introduction of anti-TNF: 41.2/100 patient- 2Zel
years
e Cumulative risk of any CD-related hospitalization: 32% at 1year, 52% at byears, and
62% at 10years
Surgery e Cumulative rate of intestinal surgery: 7-9% at diagnosis, 19-29% at 1year, up to 50% at 186263
the end of follow-up in one study with a median follow-up time of 7.6years
Postoperative e Cumulative rate of postoperative recurrence, including surgical and non-surgical &
recurrence recurrence: 53 per 100 patient-years at 1year, 33per 100 patient-years at 12years
e Use of steroids: 30.3-47%. 63-65

Medication usage

Median time to first use of anti-TNF: 2.1years.

Source: Adapted from Le Berre et al.%
5-ASA, 5-aminosalicylates; CD, Crohn’s disease; EIMs, extra-intestinal manifestations; HBI, Harvey Bradshaw index; TNF, tumor necrosis factor.

Table 2. Main results on the natural history of adult UC in observational, real-world, case-control, cohort, and registry studies.

Variable Results References
Disease location e Overall progression rates: 21%-28.7% over follow-up periods of 63-108 months. 55.66-70
(34.5% from E1 to E2 or E3, 15-60.8% from E1 or E2 to E3).
e Overall regression rates: 0-27% over follow-up periods of 63-108 months.
EIMs e Overall rate of developing all EIMs considered together: 8.9-66% over median follow-up ~ ¢7.70-73
periods of 8.3-13.5years
Disease activity e Clinical remission (SCCAI<2): 27% at 1year, 71% at Syears 6
and relapse e Mild activity (SCCAI=3-5): 32% at 1year, 18% at 5years
e Moderate (SCCAI=6-11): 36% at 1year, 10% at 5years
e Severe activity (SCCAI=12): 5% at 1year, 1% at 5years
Hospitalization e Risk for UC-related hospitalization after the introduction of anti-TNF: 54.3/100 patient- 2
years
e Cumulative risk of first hospitalization: 29.4% at Syears, 38.7% at 10years, 49.2% at
20years, and 52.3% at 30years
Surgery e Cumulative risk of colectomy: 11.7% at Syears, 17.2% at 10years, and 20.8% at 15years 3
. 55,63

Medication usage

Cumulative probability of being treated by oral 5-ASA: 79.8% at 1year, 85.3% at 7years
Cumulative rate of receiving steroids: 57% during a median follow-up of 6.8years

Source: Adapted from Le Berre et al.»
5-ASA, 5-aminosalicylates; EIMs, extra-intestinal manifestations; SCCAI, Simple Clinical Colitis Activity Index; TNF, tumor necrosis factor; UC,

ulcerative colitis.

main results on the natural history of CD and UC
patients, respectively. However, this systematic
literature review highlighted major gaps, includ-
ing high heterogeneity regarding the definition of
progression outcomes, study design, number of

patients, patient characteristics, and follow-up
period. Moreover, many articles included in this
systematic literature review reported outcomes
only at one time, making it difficult to assess pro-
gression trends and patterns over time. There was
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limited information identified on response rate,
use of biologics other than anti-TNF agents or
Jak inhibitors, FC level, comorbidities, cancer,
and postoperative complications during follow-
up. Information on lines of treatment was not
reported, as was the case for safety data and defi-
nition of treatment failure. Thus, the SPIRIT
consensus is largely based on expert opinion.

Figure 2 summarizes the process leading to this
consensus. The consensus meeting took place on
22 October 2019 during the United European
Gastroenterology Week (UEGW) Congress in
Barcelona, during which predefined proposed
statements were discussed in a plenary session
and voted on anonymously. The group of 39
experts agreed on 12 outcome measures account-
ing for the ultimate therapeutic goals to reach in
IBD, the evaluative instrument and the time point
that should be used to assess each of these out-
come measures (Table 3). These recommenda-
tions aim at preventing disease impact on patient’s
life (health-related quality of life, disability, and
fecal incontinence), mid-term [bowel damage in
CD, IBD-related surgery and hospitalizations,
disease extension in UC, extra-intestinal manifes-
tations (EIMs), permanent stoma, short bowel
syndrome], and long-term complications (dyspla-
sia or cancer, mortality).>3> Fatigue, anxiety/
depression, and work productivity were excluded
from the SPIRIT consensus, considering that
these endpoints cannot confidently be impacted
with disease-modifying therapeutic agents given
other factors that can influence them, and because
most of the experts considered that these aspects
are already evaluated by the more global IBD
Disability Index.

The impact of therapies on SPIRIT outcomes

Many studies have already proved the impact of
currently available therapies on patient’s quality
of life (Table 4). Thiopurine immunomodulators
alone or with other treatments have been shown
to induce a long-lasting improvement in health-
related quality of life of IBD patients.”> Anti-TNF
agents have demonstrated rapid improvement in
quality of life, as early as Day 4,7%77 which is
maintained in the long term in both UC and
CD,’879 including in patients with perineal fistu-
las.80 Ustekinumab has also been associated with
long-term clinical improvement in health-related
quality of life in both types of IBD,8!-83 as well as
vedolizumab, whether in post-hoc analysis of

RCTs or real-word studies.8+86 In a post-hoc
analysis of the OCTAVE data, health-related
quality of life was also significantly improved
using tofacitinib, in a rapid manner with a sus-
tained effect at 1year.87 In the absence of specific
tool dedicated to disability in IBD until recently,
disability has been much less explored than qual-
ity of life, and the same was true for fecal inconti-
nence. A French prospective study including 130
CD patients in a tertiary referral center showed
that high disability scores as assessed by the IBD
Disability Index were significantly associated with
anti-TNF exposure, but the responsiveness to
change under treatment was not explored.88
Infliximab in combination with surgical repair has
been shown to be efficient in incontinent patients
with CD involving both a sphincter defect and
severe or refractory fistulas, but the number of
patients treated was extremely limited, highlight-
ing the need for further studies to demonstrate
the impact of anti-TNF agents on fecal
incontinence.8®

Regarding mid-term complications, the presence
of EIMs and the impact of therapies on it is the
one that has been the most explored, with good
response rates under anti-TNF for almost all
EIMs.%0%1  Using ustekinumab, dermatologic
manifestations (psoriasis, pyoderma gangreno-
sum, erythema nodosum) and peripheral arthral-
gia and psoriatic arthritis are significantly
improved,®? while no efficacy was found in axial
spondyloarthritis.®3°¢ Promising results for aph-
thous stomatitis and uveitis have also been
reported using ustekinumab but data are limited.%?
Vedolizumab therapy is commonly associated
with improvement in peripheric articular symp-
toms,?3% as well as erythema nodosum,®” proba-
bly as a consequence of the concomitant control
of gut inflammation, but has no effect on axial
spondyloarthritis®® and pyoderma gangrenosum®®
that are independent of disease activity. Jak inhibi-
tors, especially tofacitinib, demonstrated clinical
efficacy in active ankylosing spondylitis,®® and
may have a therapeutic effect on dermatologic
manifestations (erythema nodosum, pyoderma
gangrenosum)!00:101 g5 well as uveitis.102,103

Since the landmark publication on the Lémann
index to quantify bowel damage in CD,!%¢ few
publications focused on its responsiveness to
change under medical therapy. However, the
Lémann index is more suitable for clinical trials
than for clinical practice because segmentation of
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« If agreement could not be reached after two rounds of voting,
statement definitely “excluded”
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12 recommendations on goals to
achieve in future disease-modification
trials for preventing disease
progression in patients with IBD

SPIRIT

Patients’ rating

23 patients asked to rate each of the 12 items
selected by the experts on a visual analog
scale between 0 and 10

Figure 2. Summary of the process leading to the SPIRIT consensus.
IBD, inflammatory bowel disease; I0IBD, International Organization for the Study of Inflammatory Bowel Diseases; SPIRIT, Selecting Endpoints for
Disease-Modification Trials.
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Table 3. Disease-modification outcomes defined in the SPIRIT consensus.

Outcome measures Measuring tool Target values Time point
Impact on patient’s life
Health-related quality of life Combination of IBDQ 36 + SF-36 IBDQ-36=209 + SF-36=50 6-12months
Disability IBD disability index <20 6-12months
Fecal incontinence Jorge and Wexner (Cleveland score]) <5 6-12months
Disease complications
Bowel damage in CD Lémann index <4L8N 12-24 months
IBD-related surgery UC: any colectomy Not applicable 24-36 months
CD:
e any CD-related surgery
e any endoscopic balloon dilation
e any perianal surgery
IBD-related hospitalizations Number of hospita[izations + cumulative Not defined 12-24 months
(excluding hospitalization at length of hospital stay
diagnosis)
Disease extension in UC Macroscopic proximal disease extension Not applicable 2-5years

EIMs

Permanent stoma

Short bowel syndrome
Long-term complications

Dysplasia or cancer

Mortality

(excluding patients with pancolitis)
All considered together
Not applicable

Not applicable

All considered together

Both IBD-related and non-IBD-related

mortality

Not applicable

Not applicable

Not applicable
Not applicable

12-36 months
Not voted

Not voted

Syears

Syears

CD, Crohn’s disease; EIMs, extra-intestinal manifestations; IBD, inflammatory bowel disease; IBDQ-36, Inflammatory bowel disease questionnaire

(36 questions); SF-36, Short Form Health Survey 36; SPIRIT, Selecting Endpoints for Disease-Modification Trials; UC, ulcerative colitis.

Several other cutoff values have been suggested to define damage and the minimally important difference over time. Further prospective studies

are needed to clarify the cutoff to define bowel damage and to confirm the index’s responsiveness to change.

? undetermined.

Table 4. Positive or negative impact of currently available therapies on SPIRIT disease progression outcomes.

Outcome measures Immunosuppressants  Anti-TNF Ustekinumab Vedolizumab Tofacitinib
Impact on patient’s life

Health-related quality of life + RS + + +

Disability ? + ? ? ?

Fecal incontinence ? L ? ? ?
Disease complications

Bowel damage in CD - ++ ? ? NA

(Continued)]
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Table 4. (Continued)

Outcome measures Immunosuppressants  Anti-TNF Ustekinumab Vedolizumab Tofacitinib
IBD-related surgery ++ 4+ + + +
IBD-related hospitalizations (excluding ++ b + + +
hospitalization at diagnosis)

Disease extension in UC ? ? ? ? ?
EIMs - +++ ++ +/- ++
Permanent stoma ? -7 ? ? ?
Short bowel syndrome ? ? ? ? ?

Long-term complications
Dysplasia or cancer ++ ++ ? -7 ?
Mortality ? 42 ? ? ?

CD, Crohn’s disease; EIMs, extra-intestinal manifestations; IBD, inflammatory bowel disease; NA, not applicable; SPIRIT, Selecting Endpoints for
Disease-Modification Trials; TNF, tumor necrosis factor; UC, ulcerative colitis.

? undetermined.

the small bowel is difficult in routine and its cal-
culation is time-consuming. Real-word studies
should focus on the impact of disease-modifying
therapeutic agents on stricturing and penetrating
complications as well as surgery or endoscopic
therapy instead of the Lémann index in itself.
Anti-TNF therapy, especially when initiated early
after diagnosis, has demonstrated its ability to
reverse or at least stabilize bowel damage in
patients with CD,7-22:88105 while azathioprine
does not halt its progression.!% Data regarding
the impact of other biologics on bowel damage
progression are lacking.

The same is true regarding the impact of thera-
pies on the probability of disease extension in UC
and the rate of short bowel syndrome in CD. A
recent retrospective study, based on a nationwide
cohort of 18,815 incident patients from Sweden,
showed that the cumulative incidence of stoma
formation within 5 years of CD diagnosis has not
decreased from 2003 to 2019 despite increasing
use of anti-TNF (3.5%), with less than half of the
patients (44%) having their stoma reversed so
that 0.8% of the incident patients had a perma-
nent stoma within 5years of diagnosis.!o7
However, again, prospective data are lacking.

Finally, regarding long-term complications, few
retrospective studies focused on the impact of

therapies on the development of dysplasia or can-
cer and mortality. It is now well established that
chronically active disease is the only modifiable
risk factor for colorectal cancer,!°8 apart from
disease duration and extent, concomitant pri-
mary sclerosing cholangitis, and family history of
colorectal cancer that are invariable. Thus, it is
likely that any medication that successfully con-
trols inflammation and maintains endoscopic
remission would reduce the risk of colorectal
cancer, as has been observed with long-term thi-
opurine use.!? Based on a very large database
from the United States, it has been shown that
patients with IBD who are treated with anti-TNF
therapy are less likely to develop colorectal can-
cer, although prospective studies are further
needed to evaluate whether it provides a chemo-
protective effect by inflammation control and
mucosal healing.!!® This has been also demon-
strated in a French nationwide cohort of more
than 30,000 patients with UC, especially in
patients with long-standing colitis (disease dura-
tion =10years).!!! Similarly, a nationwide nested
case—control study from the Netherland showed
that the risk of IBD-related colorectal cancer is
decreased using immunosuppressive therapy
(OR, 0.3; 95% CI, 0.16-0.56, p<<0.001) or anti-
TNF (OR, 0.09;95% CI: 0.01-0.68, << 0.02).112
Again, data regarding the impact of non-anti-
TNF biologics and small molecules are almost
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non-existent. This is especially lacking for vedoli-
zumab for which there is the hypothesis that, by
reducing the migration of activated leukocytes to
the gastrointestinal tract, it may also reduce
immunosurveillance, increasing the colorectal
malignancy risk in the long term. Recently, a case
of a 76-year-old man with a history of melanoma
and steroid-dependent left-sided colitis refrac-
tory to mesalamine and thiopurines was pub-
lished, with a diagnosis of a multifocal colorectal
adenocarcinoma shortly after clinical and endo-
scopic remission 1year after starting vedoli-
zumab, highlighting the call for caution using
this gut-selective anti-a4f7-integrin antibody,
although more studies are necessary to address
this issue.!13

Very few studies specifically analyzed the impact
of biologics on the risk of mortality in patients
with IBD. A retrospective cohort study conducted
in the United States from 2001 to 2013 compared
the mortality risk with prolonged corticosteroid
use versus anti-TNF drugs in IBD, showing that
compared with prolonged steroid exposure, anti-
TNF agents are associated with reduced mortal-
ity in patients with CD that may be explained by
lower rates of major adverse cardiovascular events
and hip fracture.!'* Similar results have been
published in patients treated with anti-TNF
agents for all autoimmune diseases considered
together,!15 but the impact of other therapies has
not been explored and prospective data are
lacking.

The burning need for disease-modification
trials

Current ‘treat-to-target’ strategies aim at avoid-
ing long-term bowel damage and subsequent
complications using appropriate therapy in high-
risk patients, then closely monitoring and adjust-
ing treatment according to predefined therapeutic
objectives.!1¢ In the last two decades, these thera-
peutic targets have progressively shifted from
clinical outcomes to ‘deep remission’, combining
clinical and endoscopic remission in the STRIDE
consensus published in 2015.117 The STRIDE-II
updated recently those therapeutic objectives that
become more and more tough, with the addition
of normalization of serum and fecal markers as
short-term targets, and of transmural and histo-
logical healing in CD and UC, respectively, that
might be considered as adjunctive measures of
the remission depth.®

Nevertheless, despite the fact that these therapeu-
tic targets become more and more stringent,
whether the timing of initiating disease-modifying
therapy impacts the long-term progressive course
of IBD remains uncertain. As demonstrated
above, most available data in the literature regard-
ing the impact of current therapies on disease
progression focused on anti-TNF agents and are
based on retrospective studies. Thus, prospective
disease-modification trials are pressingly required
to settle whether a top-down approach should be
favored in routine practice.

The value of early treatment in neurology and
rheumatology has been much more explored and
multiple prospective clinical trials have con-
firmed the ability to modify the natural history of
the disease in those fields. In multiple sclerosis,
the first publication about this concept of early
disease and the subsequent ‘therapeutic window
of opportunity’ dates back from the 1990s.118:119
Since then, multiple disease-modification trials
have demonstrated the long-term benefits of
early treatment both on clinical and socioeco-
nomic levels, some studies with a follow-up
period of up to 11 years.!20-126 In rheumatology,
this concept has now been extensively explored
in rheumatoid arthritis since 2010,!27-129 with
disease-modification outcomes to use clearly
defined by the OMERACT consensus,!30-132
allowing the achievement of numerous disease-
modification trials demonstrating the effective-
ness of early therapy to reduce or at least stabilize
the risk of undesirable sequelae for up to
20years.133-138

In gastroenterology, the REACT trial was the
forerunner of disease-modification trials in the
field of IBD. This open-label cluster RCT
included 41 gastroenterology practices that could
provide data on up to 60 CD patients, and ran-
domly assigned them to either early combined
immunosuppression or conventional manage-
ment. Although early combined immunosuppres-
sion was not more effective than conventional
management for achieving corticosteroid-free
clinical remission at 12months, the risk of sur-
gery, hospital admission, or serious disease-
related complications (abscess, fistula, stricture,
EIM, or serious drug complication) was lower at
24months (HR, 0.73; 95% CI, 0.62-0.86;
$»=0.0003).139 However, the primary endpoint
was clinical remission; disease-modification out-
comes were only secondary endpoints.
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The REACT?2 trial (NCT01698307), of which
results have been very recently presented at
UEGW 2022, is the first IBD disease-modifica-
tion trial. This prospective cluster-randomized
study compared an enhanced-care algorithm with
early use of a combination therapy using an
immunosuppressant and an anti-TNF agent
(adalimumab) submitted to treatment intensifica-
tion targeting absence of ulcers (>5mm), versus a
step-care algorithm with treatment escalation tar-
geting clinical remission. The primary endpoint
was the risk of first CD-related complications at
2years including CD-related surgeries, non-sur-
gical CD events (disease flare, bowel obstruction,
fistula, abscess), CD-related hospitalizations, and
complications related to treatments. At baseline,
15 practices (=569 patients) were assigned to
the step-care approach and 14 practices (n=525
patients) were assigned to the enhanced-care
approach. The primary outcome was analyzable
at 24 months in 13 practices (n=397) in the step-
care algorithm and in 14 practices (n=415
patients) in the enhanced-care algorithm. At
2years, there was no difference between both
arms, neither considering all CD-related compli-
cations together [40.9% wersus 43.1% in the
enhanced-care and the step-care arms, respec-
tively; adjusted risk difference —1.5% (95% CI,
—10.2% to 7.2%; p=0.73); risk ratio 0.95 (95%
CI, 0.79-1.15; p=0.59)], nor splitting them
between surgery, non-surgical events, hospitaliza-
tions, and medication-related events. However,
when considering only patients with active dis-
ease defined on a level of CRP above 5mg/L, the
rate of CD-related complications was lower in the
enhanced-care arm (44.1%) than in the step-care
arm (58.7%) [adjusted risk difference —15.1%
95% CI, —27.8% to —2.4%); risk ratio 0.75
(95% CI, 0.60-0.95)]. This risk difference was
even higher in favor of the enhanced-care algo-
rithm when considering patients with active dis-
ease based on CRP >5mg/L and the presence of
ulcers at baseline [-21.6% (95% CI, —34.3% to
—8.9%)]. Treating to a target of ulcer healing may
thus be more effective than symptom-based man-
agement in patients with evidence of active
inflammation, but this needs to be confirmed.

As has been done in neurology and rheumatol-
ogy, further prospective disease-modification tri-
als using the SPIRIT outcomes with much longer
follow-up periods are now required to address the
burning issue of knowing if an early aggressive

treatment may decrease the impact of IBD on
patient’s life and the risk of mid-term complica-
tions, and potentially avoid neoplastic complica-
tions and mortality in the long term.

Conclusion

Therapeutic goals in IBD have radically changed
for the last decade, both in the short and in the
long terms. Until recently, therapeutic strategies
targeted the control of IBD-related symptoms
and were based on a step-wise approach depend-
ing on clinical response. Such strategies did not
significantly change the natural course of any type
of IBD,3:140 probably due to the poor correlation
that exists between symptoms and endoscopic
disease activity. Yet, several studies demonstrated
that early mucosal healing is associated with
favorable long-term outcomes.!41:142 Thus, short-
term objectives in both CD and UC have moved
from exclusively controlling symptoms to achiev-
ing deep remission encompassing clinical, bio-
logic, and endoscopic remission, with even
transmural and histological healing as adjunctive
measures reflecting the remission depth.®

With these short-term goals becoming more and
more stringent, in line with the ‘treat-to-target’
paradigm based on regular assessment of disease
activity and subsequent therapeutic adjust-
ment,!16 the supposed final goal is to avoid long-
term intestinal damage and subsequent
complications. However, whether the timing of
disease-modifying therapies impacts the natural
course of CD and UC is unclear. Disease-
modification trials are eagerly awaited to explore
whether early patient-tailored and optimized
treatment decrease the impact of IBD on patients’
lives, disease complications, and the risk of cancer
and mortality.
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