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Abstract

Endoscopy provides a direct evaluation of mucosal le-
sions in inflammatory bowel disease (IBD), permitting
the description of elementary lesions, their surface
extent and severity. The severity of mucosal lesions
directly reflects disease activity and may help to iden-
tify an aggressive behavior of the disease. Several
studies have recently pointed out the potential role of
endoscopy in the prediction of IBD outcome. Indeed,
severe endoscopic lesions in Crohn’s disease (CD) pa-
tients, defined by deep and extensive ulcerations on
at least one part of the colon, are associated with an
increased risk of penetrating complication and surgery.
Severe endoscopic lesions during severe attacks of
ulcerative colitis (UC) are associated with an increased
risk of colectomy in the short and long term. Severity
of postoperative recurrence in CD may help to predict
the risk of clinical relapse and need for further sur-
gery. Achievement of mucosal healing, which can be
obtained by administration of several types of drugs,
is associated with a better outcome, less surgery and
hospitalization. This review focuses on the assessment
of endoscopic severity in CD and UC and on the im-
pact of endoscopic severity on disease outcome. More
specifically, we discuss how endoscopy can be used at
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different stages of IBD to predict the disease course
and/or to adapt treatment strategies.
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INTRODUCTION

The management of inflammatory bowel diseases (IBD)
has dramatically changed over the last decade. Progtess
has been supported by the increasing size of the thera-
peutic arsenal, the introduction of biologics providing
more alternative options in patients with severe diseases,
and new concepts as to how and when treatments should
be used. Immunosuppressants and biologics are classi-
cally used following a step-up approach in patients with
refractory disease, who are unresponsive to conventional
therapies or are steroid-dependent. Beyond their high ef-
ficacy in induction and maintenance of remission, it has
been demonstrated that anti-tumor necrosis factor (TNF)
therapies can close fistulac and heal mucosal lesions, and
reduce rates of hospitalization and surgerym. Several
recent studies suggest that catly intervention with com-
bination therapy may modify the long-term course of
Crohn’s disease (CD)”". However, these strategies should
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not be used in all patients, but only in selected patients
with severe diseases and/or with features predicting a
poor prognosis'. Good predictors of IBD outcome are
still lacking in our daily practice. Studies performed with
regard to prediction have mainly focused on clinical and
biological parameters. Endoscopy has been rarely investi-
gated as a predictor of the clinical course of IBD. How-
ever, there is now growing evidence that morphological
examination, including endoscopy, may help to identify
among IBD patients those who should be treated with
more intensive treatments. Furthermore, as demonstrated
in a recent study assessing eatly intervention with combi-
nation of infliximab and azathioprine in CD, endoscopy
may help to select patients who will obtain the best re-
sults with early intervention”.

Endoscopy allows the examination of mucosal le-
sions in IBD™. The severity of mucosal lesions directly
reflects the activity of the disease and may thus be con-
sidered as an indication of an aggressive behavior of the
disease. In this article, we review aspects of assessment
of endoscopic severity in CD and ulcerative colitis (UC)
and discuss their role in predicting the course of these
diseases and their impact on decisions regarding medical
strategies.

ASSESSMENT OF ENDOSCOPIC
SEVERITY IN CD

Endoscopic scores of severity in CD

A number of mucosal characteristics may be observed at
endoscopy in CD, such as erythema, swelling, nodular-
ity, strictures, aphtoid ulcerations and ulcers of variable
size and depth. The severity of ileocolonic lesions can
be quantified by validated endoscopic indices of disease
activity. The CD endoscopic index of severity (CDEIS) is
based on the recognition of elementary lesions (non-ul-
cerated lesions, superficial and deep ulcerations), associat-
ed with the appreciation of their surface in five segments
(ileum, right colon, transverse, left colon and sigmoid,
and rectum) ™. A simplified index, the simple endoscopic
scote for CD (SES-CD), has been proposed and corre-
lates well with the CDEIS”. The CDEIS is considered as
the gold standard for quantifying endoscopic severity, but
is often regarded as not easy to use. It requires a specific
training for the estimation of ulcerated or diseased muco-
sal surfaces.

These scores can be used to assess endoscopic sever-
ity during active phases of the disease, and they may also
be used to assess changes induced by medical treatments.
Several studies on mucosal healing have been performed
in CD. However, there is no validated definition of mu-
cosal healing in CD". The ideal definition is absence
of ulcerated lesions. However, this definition may be
excessively strict. For example, a patient who had deep
and extensive ulcerations at index colonoscopy and who
healed almost all lesions but still had one aphtous ulcer
would not be considered as achieving complete mucosal
healing, For this reason, we think that mucosal healing
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should be evaluated through validated scores on endo-
scopic severity.

Severe endoscopic lesions in CD
It is widely accepted that severity of colonic lesions in
CD relies on the extent in depth and in surface of the
mucosal damage. Recognition of these lesions by an
endoscopist may be seen as subjective. However, it ap-
pears that diagnosis of severe endoscopic lesions may
not be difficult. A previous interobserver variation study
targeted on evaluation of ileocolonoscopic lesions in
CD"" has shown that deep ulcerations and estimation of
ulcerated surface were among the most reproducible en-
doscopic items. Such lesions were also selected by multi-
vatiate analysis for the construction of the CDEIS".
Nahon ¢ al'” demonstrated that colonoscopy accu-
rately predicts the anatomical severity of colonic CD at-
tacks. In this retrospective study of 78 patients operated
for colonic CD resistant to medical treatment, criteria of
severity in colectomy specimens were defined as either
deep ulcerations eroding the muscle layer, or mucosal de-
tachments, or ulcerations limited to the submucosa but
extending to more than one third of one defined colonic
segment (right, transverse, left colon). Three endoscopic
criteria of severity were defined: (1) deep ulcerations
eroding the muscle layer; (2) deep ulcerations not erod-
ing the muscle layer but involving more than one third
of the mucosal area; and (3) mucosal detachment at the
edge of ulcerations. Evaluation of endoscopic severity
correlated well with findings on colectomy specimens. At
least one of these criteria was found in 95% of patients
with severe anatomic lesions on colectomy specimens.
The extent of ulcerations at colonoscopy was correlated
to the results of colectomy specimen examination (P
< 0.001). Of note, usual clinical and biological severity
criteria were not different in patients with severe colonic
lesions or without. This study further demonstrates that
colonoscopy can accurately assess anatomical severity of
colonic CD.

THE ROLE OF ENDOSCOPY IN
PREDICTING THE COURSE IN CD

Severe endoscopic lesions predict a more aggressive
outcome with increased rates of complications and
surgery in CD

Early studies by the Groupe d’Etudes Thérapeutiques
des Affections Inflammatoires du Tube Digestif (GE-
TAID) have shown that endoscopic pattern severity
(assessed by the CDEIS) correlated poorly with clinical
(assessed by the CDAI) and biological activity (assessed
by C-reactive protein measurement)”®. Furthermore,
clinical improvement is not always associated with heal-
ing of mucosal lesions in CD. Indeed, clinical remission
obtained with steroids is associated with mucosal heal-
ing in only one third of CD parjents“”. Moreover, the
degree of endoscopic improvement in patients with
prednisolone-induced clinical remission did not predict
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the subsequent clinical course in terms of steroid wean-
ing, or occurrence of relapse[l3].

However, endoscopic severity may still have an impact
on the long term course of the disease. We have shown
in a retrospective study that patients with CD exhibit-
ing deep and extensive ulcerations at colonoscopy have
a more aggressive clinical course with an increased rate
of penetrating complications and surgerym. Among the
102 patients included, 53 had severe endoscopic lesions at
index colonoscopy, defined as extensive and deep ulcer-
ations covering more than 10% of the mucosal area of
at least one segment of the colon. During the follow-up
(median 52 mo), 37 patients underwent colonic resection.
Patients with severe endoscopic lesions needed significant-
ly more colonic resections than patients without severe
lesions (relative risk 5.43, 95% CI: 2.64-11.18)""Y. Six pa-
tients had penetrating complications during the follow-up.
All had severe endoscopic lesions at index colonoscopy,
performed in most of them several years before. These
data suggest that a subset of CD patients have a more
aggressive disease, characterized by severe endoscopic le-
sions in the ileocolon during symptomatic phases, and a

higher risk of surgery and penetrating comp]jcationsm.

Mucosal healing and long term outcome in CD

In clinical trials, the efficacy of therapies in CD is usu-
ally assessed by improvement in clinical activity (defined
by a decrease of the CDAI). Assessment of endoscopic
improvement was not usually performed until recently in
clinical trials assessing the efficacy of drugs in CD. The
main reason for this was that steroid-induced clinical
remission is not associated with mucosal healing in two-
thirds of CD patients. Furthermore, endoscopic remission
obtained with steroids does not correlate with the risk of
relapse after steroid withdrawal. However, there is grow-
ing evidence that mucosal healing during therapy is a sign
of a good efficacy of a drug™"™. Data from the IBSEN
cohort strongly suggests that mucosal healing predicts a
generally favorable outcome of disease based on all types
of treatment strategies (except corticosteroids) and is re-
lated to treatment efficacy, reduced frequency of surgery
and hospitalizations'”,

Moreover, it is now clearly demonstrated that muco-
sal healing can be achieved with azathioprine and anti-
TNE""?, Rates of mucosal healing under azathioprine
vary among studies, probably due to differences in the
timing of endoscopy and the population analyzed. In a
randomized controlled trial performed in steroid-depen-
dent CD patients, Mantzaris ¢/ a/” have recently shown
that azathioprine was superior to budesonide in inducing
mucosal healing at 1 year; complete or near complete
healing was achieved in 83% of azathioprine-treated
patients compared with only 24% of budesonide-treated
patients (P < 0.0001). In a GETAID study, long lasting
remission (= 42 mo) maintained with azathioprine was
associated with a complete mucosal healing (CDEIS =
0) in only 36% of CD patientsm]. In the SONIC study,
which concerned CD patients naive to immunosuppres-
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sants and biologics, only 15.6% of patients treated with
azathioprine achieved mucosal healing at week 26",

In the endoscopic substudy of the ACCENT I study,
patients treated with scheduled maintenance therapy with
infliximab had superior rates of mucosal healing, and
those who maintained complete mucosal healing over
1 year had a lower rate (but the difference was not sig-
nificant) of hospitalizations and surgeries”**!. A study of
mucosal healing in a cohort of CD patients under long-
term treatment with infliximab was recently reported”.
In this study from the Leuven group, 214 patients had a
colonoscopy before and a second one within months after
starting infliximab. Mucosal healing (complete or partial)
was observed in 68% of the 183 initial responders. Muco-
sal healing was associated with a significantly lower need
for major abdominal surgery during long-term follow-up
(14.1% major surgeries in patients with mucosal healing »s
38.4% in patients without mucosal healing, P < 0.0001).
Interestingly, partial mucosal healing had the same favor-
able impact as complete mucosal healing,

Several studies suggest that immunosuppressants
and anti-TNF therapy may be more effective when given
eatly in the course of the disease. Two studies have been
recently performed in CD patients naive to immunosup-
pressants and biologics, including “top-down strategy”
which refers to early introduction of immunosuppressive
or biologic therapies. In the SONIC study, infliximab
therapy was supetior to azathioprine in inducing mucosal
healing at week 26 (30.1% »s 15.6%), but inferior to inf-
liximab plus azathioprine combination therapy[z]. D'Haens
et al” compared a top-down strategy to a more classical
step-up strategy. Top-down strategy, which consisted of
early induction with infliximab and maintenance with
azathioprine, resulted in mucosal healing in 19/26 of pa-
tients (73%) at week 104. In the other arm (step-up strat-
egy), mucosal healing was significantly less frequent (7/23
patients, 30%). This difference may have an impact in the
long term. Indeed, when mucosal healing was achieved at
2 years (SES-CD score at 0), 70% of the patients (17/24)
were in stable clinical remission during the following
2 years as compared to only 6 of the 22 (27%) who had
mucosal lesions (SES-CD score above 0)Y. Fifteen of
the 17 patients with mucosal healing at year 2 maintained
in remission without further infliximab infusions during
the following 2 years. Mucosal healing obtained with im-
munosuppressants or anti-TNF agents was also associ-
ated with a decreased risk of surgery in the long term.
Altogether these data would suggest checking endoscopic
response in patients treated with immunosuppressants
or anti-TNF. However, this attitude would make sense
only if we are ready to optimize or switch to another
treatment those patients who have no mucosal healing;
Another question which is raised by recent studies is
whether partial mucosal healing is sufficient to modify
the disease outcome with decreased risk of hospitaliza-
tions, surgery and complications.

A further question is whether mucosal healing under a
therapy is associated with a decreased risk of relapse after
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discontinuation of this therapy. In a placebo-controlled
study of the GETAID, presence of ulcerations at ileo-
colonoscopy before withdrawal of azathioprine was not
predictive of the risk of relapse™. A recent study from
the GETAID assessed the risk of relapse after infliximab
discontinuation in patients in remission on combined
maintenance therapy, who continued the immunosup-
pressant (azathioprine or methotrexate). Mucosal healing
was among the factors strongly associated with a de-
creased risk of relapse.

Endoscopy in predicting relapses of CD after surgery
CD patients who have “curative” ileal resection and ileo-
colonic anastomosis are exposed to a high risk of post-
operative recurrence™. Rutgeerts e7 a/>) demonstrated
in 1990 that ileocolonoscopy performed within 1 year
of surgery may predict the risk of clinical recurrence.
Highty-nine patients treated by ileal resection for CD
were included in this prospective cohort follow-up to
study the natural course of eatly postoperative lesions.
Within 1 year of surgery, ileocolonoscopy detected re-
current lesions in the neo-terminal ileum in 73% of the
patients, although only 20% had a clinical relapse. The
rate of clinical relapse was 34% at 3 years. A score was
devised to assess the severity of recurrent endoscopic
lesions. The course of the disease was best predicted
by the severity of the early postoperative lesions, as ob-
served at ileocolonoscopy, on the anastomosis and/or
on the neo-terminal ileum. Indeed, patients with less
severe endoscopic lesions according to Rutgeerts’ score
(less than 5 aphtoid ulcers at anastomosis site), have a
lower risk of clinical recurrence risk at 9% compared
with 100% risk at 4 years for patients with more severe
endoscopic recurrence (Rutgeerts’ score i2 or greater).
This score is widely used in clinical practice, and ECCO
guidelines state that ileocolonoscopy should be the gold
standard in the diagnosis of postoperative recurrence by
defining the presence and severity of morphologic recur-
rence and predicting the clinical course. Ileocolonoscopy
is recommended within the first year after surgery where
decisions of postoperative treatment may be affected””.

ASSESSMENT OF ENDOSCOPIC
SEVERITY IN UC

Endoscopic scores of severity in UC

Nine different scores have been proposed to measure
endoscopic severity in UC. Some of these scores focus
on the severity of bleeding, but most of them rely on the
recognition of elementary lesions such as abnormal vas-

cular pattern, granularity, friability, bleeding and ulcers'".

Endoscopic severity in severe attacks of UC

Carbonnel ¢z o/’ demonstrated that total colonoscopy
is feasible in 86% of cases in severe UC (73/85). In this
study, endoscopy accurately identified severe endoscopic
lesions (extensive deep ulcerations). Eighty-five consecu-
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tive patients with attacks of UC were reviewed. Exten-
sive deep colonic ulcerations were diagnosed in 46 of
them. No complication related to colonoscopy occurred
except for one colonic dilatation. Forty-three of the 46
patients with severe endoscopic colitis underwent sur-
gery. Extensive ulcerations reaching at least the circular
muscle layer were found on pathological examination
and were confirmed in 42/43P", Because of potential
risks of complications, some rules have to be applied
when performing colonoscopy in patients presenting
severe attacks of UC, including pre-radiological exami-
nation to exclude megacolon, minimal insufflations, and
when severe lesions are detected, the examination can be
stopped as further examination has no additional prog-
nostic value.

THE ROLE OF ENDOSCOPY IN
PREDICTING THE COURSE OF UC

Patients with severe endoscopic lesions during severe
attacks of UC have an increased risk of colectomy
Among patients hospitalized for a severe attack of UC,
the presence of extensive and deep ulcerations at colo-
noscopy is associated with an increased risk of colecto-
my on that admission”". In their study performed in the
prebiologic era, Carbonnel ef al’” showed that colectomy
was performed in 43 of the 46 patients who presented
severe endoscopic lesions (93%) as compared to 10/39
(26%) of those without such lesions (OR 41). In another
study performed in severe UC patients, severe endo-
scopic lesions at colonoscopy were significantly more
frequent in non-responders to medical treatment (91%)
compared with responders (34%) (OR > 20)",

The colonoscopies performed during severe attacks
of UC have also an impact on the long term outcome,
with an increased rate of surgery in the long term in
patients who exhibit extensive and deep ulcerations at
index colonoscopy™”.

Mucosal healing and outcome in UC

Mucosal healing is classically assessed in patients treated
for UC. However, there is no consensus on the definition
of mucosal healing in UC"". The International Organiza-
tion of IBD proposed the following definition: absence
of friability, blood, etosions and ulcers in all visualized
segments of the gut mucosa. According to this definition,
disappearance of the normal vascular pattern is compat-
ible with mucosal healing;

Mucosal healing may be obtained with several types
of drugs[10’34]. It has been shown that it can be obtained
with 5-aminosalicylates (5-ASA), steroids, azathioprine
or methotrexate, and infliximab. Mucosal healing has
been assessed in recent trials with different formulations
of 5-ASA. In the ASCEND studies, evaluating different
dosages of a delayed-released oral mesalazine in patients
with mild or moderate UC, complete temission (including
endoscopic remission) ranged between 18% and 25% at
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week 6P, Truelove ez o/’ demonstrated in 1954 that
mucosal healing can be obtained with a high-dose of oral
steroids in 30% of patients at week 6 compared with
10% in patients who received placebo (P = 0.02). In a re-
cent review, it was considered that corticosteroids induce
mucosal healing in 12%-41% of patients with UC, de-
pending on the method of administration and the medi-
cation, Some data suggest that mucosal healing may
also be obtained with azathioprine or methotrexate™””.
Anti-TNF agents probably induce mucosal healing more
rapidly. In ACT 1 and ACT 2, patients with refractory
moderate-to-severe UC received placebo or infliximab
intravenously™”. Induction therapy with infliximab re-
sulted in mucosal healing at week 8 in 61% of patients
(148/242) compared with 32% (79/244) in the placebo
groups (P < 0.001)™). At week 54 (ACT 1), scheduled
maintenance therapy with infliximab resulted in mucosal
healing in 45.5% (55/121) of patients compared with
18.2% (22/121) in the placebo group (P < 0.001).

Data from several studies suggest that mucosal healing
may be associated with a better outcome in UC, more spe-
cifically a decreased tisk of relapse. Reduced relapse rates
have been demonstrated in UC patients who achieved mu-
cosal healing with steroids. In a study published in 1966,
Wright ef al"" found that 40% of patients who achieved
mucosal healing with oral and rectal steroids did not re-
lapse during 1 year of follow up as compared to 18% of
those who still had lesions. In the ACT1 and 2 studies on
infliximab maintenance in patients with moderately to
severely active UC, 48.3% of the patients who achieved
mucosal healing at week 8 were in remission at week 30
as compared to only 9.5% of those who did not achieve
mucosal healingmj.

Mucosal healing may also be associated with reduced
risk of surgery in UC. In the IBSEN population-based
study, UC patients who achieved mucosal healing at 1 year
(whatever the treatment) had a decreased risk of col-
ectomy at 5 years (2% vs 7%, P = 0.02)"". A study per-
formed in the Leuven cohort of UC patients treated with
infliximab showed that colectomy was more frequent in
patients who did not achieve mucosal healing at week 4 or
10 (Mayo endoscopic subscore greater than D™ In ACT1
and 2, it was shown that patients treated with infliximab
were less likely to undergo colectomy through 54 wk than
those receiving placebomj. However, data on the relation-
ship between mucosal healing and risk of colectomy are
not available in these studies.

Finally, there is a clear relationship between the grade
and chronicity of inflammation in the colon and the risk
of colorectal cancer. Better control of inflammation, as
demonstrated with mucosal healing, may be associated
with decreased risk of colorectal cancer.

PERSPECTIVES

There is growing evidence that morphological evaluation
of lesions may provide help in the selection of IBD pa-
tients who should be treated more intensively. Endoscopy
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may help to select patients who will better respond to a
therapy and those who should be treated because of ex-
posure to an increased risk of complication and surgery.
Assessment of mucosal healing should be increasingly
performed in the future. However, it is not yet proven
that patients not achieving mucosal healing should be
treated more intensively. As endoscopy may be difficult
to repeat in these patients, surrogate markers such as cal-
protectin or C-reactive protein levels, provided they are
closely related to the presence of severe lesions, could be
increasingly used.

Another limit of endoscopy relies on the fact that
only mucosal aspects can be assessed by endoscopy. Ra-
diological techniques, including ultrasonography, CT scan
or MRI, can also describe the wall and identify penetrat-
ing and stricturing complications. Recent studies with
MRI suggest that this technique could be proposed to
assess severity of mucosal and parietal disease™!

CONCLUSION

Endoscopy, which allows a direct assessment of severity
and extent of mucosal lesions, may help in the manage-
ment of IBD. In patients with active IBD, endoscopy
may help to select patients who should receive early and
active therapies and this is for two reasons. First, severe
endoscopic lesions may predict a poor outcome with
increased risk of colectomy and complications. Second,
patients with no lesions gain no benefit in receiving active
treatments with potential risks. In treated IBD patients,
mucosal healing is associated with a better outcome, with
decreased risks of relapse and major surgery. Assessment
of mucosal healing may help to characterize the response
to treatments and in decisions of optimal strategies.
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