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dvances in immunology, biotechnology, and phar-

maceutical science have resulted in an unprece-
dented number of medications with potential application
to the treatment of Crohn’s disease. Clinical development
of these drugs requires that adequate and well-controlled
trials be conducted to demonstrate safety and efficacy.
Experience in clinical trial design for Crohn’s disease over
the last 25 years has led to the creation of a number of
disease-specific instruments to measure disease activity.
In addition, an enhanced understanding of the natural
history of Crohn’s disease has allowed the classification of
patients into subpopulations based on disease pattern,
disease activity, and prolonged treatment with cortico-
steroid or immunosuppressive therapy to develop. Re-
cently regulatory agencies in multiple jurisdictions, with
variable input from expert panels, have ruled on optimal
measures of response and treatment indications in
Crohn’s disease. Important variations exist in the con-
clusions of these groups. This article presents the con-
sensus of an international group of experts on the current
state of the art with respect to disease activity measure-
ments, classification, treatment indications, and clinical
trial efficacy endpoints for the medical therapy of Crohn’s
disease.

The Consensus Process

The need for a systematic evaluation of the out-
comes used for clinical trials in Crohn’s disease came
about from perceived inconsistencies in regulatory deci-
sion-making. This was identified as an issue by a small
number of individuals who are regularly involved in the
design and implementation of randomized controlled
trials of therapy for this disorder. The clinical trials task
force of the International Organization of Inflammatory
Bowel Disease (IOIBD) began the process of developing

a systematic review on this topic in 1999. The task force
group met initially in person for discussion. That dis-
cussion was summarized in a draft manuscript by the
primary author (W. J. S.). The draft manuscript was
extensively edited and revised by other members of the
task force followed by a second in person meeting for
discussion in 2000. The discussion from that meeting
was again summarized by the primary author in a further
revision of the manuscript, followed by extensive editing
and revision by members of the task force. The manu-
script was then circulated to the entire membership of
the IOIBD, as well as representatives from 3 groups of
investigators who conduct clinical trials in Crohn’s dis-
ease in the United States (the clinical alliance of the
Crohn’s and Colitis Foundation of America), Canada (the
clinical network of the Crohn’s and Colitis Foundation of
Canada), and France (the Groupe d’Etude Therapeutique
des Affections Inflammatoires Digestives), and from
pharmaceutical companies who are conducting clinical
trials in Crohn’s disease including AstraZeneca, Falk
Pharma, Procter & Gamble, Ferring Pharmaceuticals,
Centocor, Axcan Pharma, and Giuliani SPA. The manu-
script was again extensively edited and revised, and then
discussed by the entire membership of the IOIBD in
2001. Following that meeting, additional revisions were
made and the review was submitted for publication.
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Table 1. Crohn’s Disease Activity Index
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Variable no. Variable description Multiplier Total
1 No. of liquid or soft stools (each day for 7 days) X2
2 Abdominal pain, sum of 7 daily ratings (O = none, 1 = mild, 2 = moderate, 3 = severe) x5
3 General well-being, sum of 7 daily ratings (O = generally well, 1 = slightly under par, 2 = poor, 3 = X7
very poor, 4 = terrible)
4 Number of listed complications (arthritis or arthralgia, iritis or uveitis, erythema nodosum or pyoderma x20
gangrenosum or aphthous stomatitis, anal fissure or fistula or abscess, other fistula, fever over
37.8°C [100°F])
5 Use of diphenoxylate or loperamide for diarrhea (O = no, 1 = yes) xX30
6 Abdominal mass (0 = no, 2 = questionable, 5 = definite) x10
7 Hematocrit (males, 47-Hct [%], females, 42-Hct [%]) X6
8 Body weight (1-weight/standard weight) X 100 (add or subtract according to sign) X1
CDAI score

Adapted with permission from Best WR, Becktel JM, Singleton JW. Rederived values of the eight coefficients of the Crohn’s Disease Activity Index

(CDAI). Gastroenterology 1979;77:843-846.

led to a final revision that is presented below. Consensus
statements can be classified with respect to the strength
of the evidence supporting the conclusions (level 1, ran-
domized controlled trials; level 2, well-designed cohort
and case control studies; level 3, expert opinion based on
observational data).! There have been no randomized
controlled trials or subexperimental studies that have
compared the utility of the different measures of out-
come. Thus, the evidence summarized in this review is all
level 3.

Instruments for Measuring Disease
Activity
Clinical Disease Activity

Before 1979, few placebo-controlled clinical trials
were performed that evaluated new treatments for
Crohn’s disease.>"'° These studies were relatively small
and none used rigorously developed and validated instru-
ments to measure disease activity. In 1971, the National
Cooperative Crohn’s Disease Study (NCCDS) was initi-
ated to assess the efficacy of prednisone, sulfasalazine, and
azathioprine for the treatment of Crohn’s disease.!' Be-
fore beginning this placebo-controlled trial, the investi-
gators developed and validated an instrument to measure
disease severity, the Crohn’s disease activity index
(CDAI).'? The investigators identified 18 potential pre-
dictor variables that were prospectively collected in 187
patient visits. A multivariable regression analysis was
used to develop an equation that best predicted the
investigators’ overall rating for each patient. Eight vari-
ables determine the CDALI score: the number of liquid
stools, the extent of abdominal pain, general well-being,
the occurrence of extraintestinal symptoms, the need for
antidiarrheal drugs, the presence of abdominal masses,
hematocrit, and body weight (Table 1). Scores range

from O to approximately 600. In defining the limit
between remission and active disease, the investigators
believed that various cutoff values between 100 and 200
points could be selected such that most patients rated by
physicians as “very well” would fall below and most
others would fall above. They chose the midpoint of this
range, 150 points, as a reasonable compromise. Ninety
percent of patients rated by physicians as “very well” fell
below this cutoff, as compared with 31% of patients
rated as “fair to good,” 6% of patients rated as “poor,”
and 0% of patients rated as “very poor.” Conversely, the
limit between active and very severe disease was defined
as a cutoff value of 450 points. Zero percent of patients
rated by physicians as “very well” or “fair to good” fell
above this cutoff, as compared with 6% of patients rated
as “poor” and 67% of patients rated as “very poor.”
Subsequently, investigators have arbitrarily designated
CDALI scores of 150—-219 as mildly active disease and
scores of 220—450 as moderately active disease. The
CDAI variables were rederived at completion of the
NCCDS and little difference between the original and
rederived equation was found, so the original version was
recommended.'? Several criticisms of this metric have
been raised. First, substantial variability exists when
different observers review the same case histories and
calculate the CDAI score. However, this interobserver
variability can be considerably reduced after discussion
and education about the terminology.'4

Secondly, a substantial portion of the total score is
derived from the “general well being” and the “intensity
of abdominal pain” items, which are relatively subjective
and reflect the patients’ perception of their disease (in
this respect there is overlap between the CDAI and both
the bowel symptoms domain and the systemic symptoms
domain of the Inflammatory Bowel Disease Questionairre
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Table 2. Harvey Bradshaw Index (HBI, Simple Index)
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Variable no. Variable description Total
1 General well being (O = very well, 1 = slightly below par, 2 = poor, 3 = very poor, 4 = terrible)
2 Abdominal pain (O = none, 1 = mild, 2 = moderate, 3 = severe)
3 Number of liquid stools daily
4 Abdominal mass (O = none, 1 = dubious, 2 = definite, 3 = definite and tender)
5 Complications: arthralgia, uveitis, erythema nodosum, apthous ulcer, pyoderma gangrenosum, anal fissure, new fistula,
abscess (score 1 per item)
HBI Score

Adapted with permission from Harvey RF, Bradshaw JM. A simple clinical index of Crohn’s disease activity. Lancet 1980;1:514.

[IBDQY}). However, these aspects of the disease are un-
arguably important to patients. There is the potential for
these symptoms to overlap with symptoms of irritable
bowel syndrome in patients with Crohn’s disease in
remission. The authors are not aware of any large-scale
population-based data on the frequency of concomitant
diagnoses of Crohn’s disease and irritable bowel syn-
drome. The limited data available suggests that patients
with inflammatory bowel disease have decreased, not
increased, pain perception to visceral stimuli.'>~'7 One
study reported an increased frequency of symptoms of
irritable bowel syndrome in patients with ulcerative
colitis in remission.'® In randomized controlled trials
enrolling patients with symptoms of active inflammatory
Crohn’s disease, patients whose symptoms are primarily
functional in origin should be randomly distributed be-
tween treatment groups. Thus, any overlap of functional
and organic symptoms in these patients should be a
source or random error rather than bias.

Thirdly, the calculation of the CDAI score is based in
part on a symptom diary maintained by the patient for 7
days before evaluation. This requirement essentially pre-
cludes the use of the CDAI to assess Crohn’s disease
activity in clinical practice. Although often not disclosed
in the Methods section of published clinical trials in
patients with Crohn’s disease, some investigators and
study coordinators assist patients in retrospectively com-
pleting the 7-day symptom diary at the time of a study
evaluation visit. There are no data in the literature that
assess the prevalence of this practice in controlled trials,
and thus it is difficult to understand how great an effect
this “real world” modification of the CDAI has on the
operating properties of the instrument. Until studies are
conducted to determine how this practice affects the
“measurement noise” and the degree to which bias is
introduced, the authors recommend that patients pro-
spectively maintain a symptom diary for 7 days before
each measurement of the CDAI as recommended in the
original description of this measure. The other disease
activity indexes which have been proposed include the
Harvey Bradshaw index or “simple index” (Table 2),'°

the Organisation Mondiale de Gastroenterologie (OMGE)
index,?® and the Cape Town index.?! These 4 validated
“clinical” indices all correlate with each other.'* Another
measure, the “Therapeutic Goals” score (Present/Korelitz
index) was not rigorously developed or prospectively
validated.?? The van Hees or Dutch Index is a combined
clinical and laboratory index that has been prospectively
validated.?? This index correlates poorly with the CDAI,
the Harvey Bradshaw Index, the OMGE Index, and the
Cape Town Index probably as a result of its extensive
incorporation of laboratory-based items.'* The CDALI is
the most frequently used clinical index. For patients with
predominantly inflammatory Crohn’s disease (symptoms
of diarrhea and abdominal pain), the CDAI has been used
to evaluate the therapeutic efficacy of corticosteroids,?42>
budesonide,?*~?° mesalamine,*° azathioprine,?’->?> meth-
otrexate,’>31 cyclosporine,>7 metronidazole,>®3° and
infliximab.% Controlled trials that used the CDAI to
measure disease activity led to regulatory approval in
North America and Europe for budesonide and inflix-
imab. Because the CDAI was rigorously developed and
validated, and because it has been widely used in clinical
trials over a 25-year period and led to regulatory approval
of several drugs, this measure is currently the gold
standard for evaluation of disease activity. The authors
recommend that the CDAI be used as the primary out-
come measure of clinical disease activity in patients
whose symptoms are or have been predominantly inflam-
matory in nature (see below for patients with primarily
fistulizing disease). Nevertheless, the need for physical
examination and laboratory assessment to calculate the
CDALI is cumbersome. Studies should be undertaken to
determine if the CDAI can be simplified to include only
patient symptoms without significantly altering the op-
erating characteristics of the index.4142

Patients whose primary symptom is drainage of en-
terocutaneous fistulas often have relatively low CDAI
scores,® presumably because the presence of an actively
draining fistula only contributes 20 points to the CDAI
score.!? Thus, the CDAI is not an appropriate instrument
for assessing the activity of draining abdominal or peri-
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Table 3. Perianal Crohn’s Disease Activity Index

Categories affected by fistulas Score

Discharge
No discharge
Minimal mucous discharge
Moderate mucous or purulent discharge
Substantial discharge
Gross fecal soiling
Pain/restriction of activities
No activity restriction
Mild discomfort, no restriction
Moderate discomfort, some limitation of activities
Marked discomfort, marked limitation
Severe pain, severe limitation
Restriction of sexual activity
No restriction sexual activity
Slight restriction sexual activity
Moderate limitation sexual activity
Marked limitation sexual activity
Unable to engage in sexual activity
Type of perianal disease
No perianal disease/skin tags
Anal fissure or mucosal tear
<3 Perianal fistulae
=3 Perianal fistulae
Anal sphincter ulceration or fistulae with significant
undermining of skin
Degree of induration
No induration
Minimal induration
Moderate induration
Substantial induration
Gross fluctuance/abscess

WNPFPO A WNPEO A WNPEO A WNPEO

N
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Reprinted from Irvine EJ. Usual therapy improves perianal Crohn’s
disease as measured by a new disease activity index. McMaster IBD
Study Group. J Clin Gastroenterol 1995;20:27-32.

anal enterocutaneous fistulas. Therefore, investigators
have proposed other indices. In 1980, Present and Ko-
relitz reported the use of a therapeutic goals score to
assess fistula closure in a clinical trial of 6-mercaptopu-
rine.?? Five items were scored using a 7-point scale.
Although this instrument has the advantages of incor-
porating clinically sensible items and is easy to score, it
has not been validated and was not widely used in
subsequent studies. In 1995, Irvine described an instru-
ment to measure the severity of perianal Crohn’s disease
called the Perianal Disease Activity Index (PDAI) (Table
3) and its validation in patients undergoing treatment
with metronidazole.** The PDAI incorporates 5 items:
discharge, pain, restriction of sexual activity, type of
perianal disease, and degree of induration. Each category
is graded on a 5-point Likert scale ranging from no
symptoms (score of 0) to severe symptoms (score of 4). A
higher score indicates more severe disease. The PDAI has
been used as a secondary endpoint in a placebo-controlled
trial of infliximab for the closure of perianal fistulas.®> It
is likely that the PDAI will become the perianal Crohn’s
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disease equivalent of the CDAI. Additional research is
needed to determine the minimum clinically significant
difference (potentially the value may be 3 points because
the mean difference in the CDAI score of improved
patients was 3 points) and a “cut off” value that indicates
remission (potentially, remission could be defined as a
score of 0). Most recently, a fistula drainage assessment
(Table 4) has been used to classify enterocutaneous or
perianal fistulas as being either open and actively drain-
ing, or closed.®> A fistula is open if the investigator can
express purulent material from the fistula with the ap-
plication of gentle pressure. This instrument served as
the primary endpoint for a placebo-controlled trial of
infliximab for abdominal and perianal enterocutaneous
fistulas that led to regulatory approval of the drug in the
United States and Europe. Additional placebo-controlled
trials with infliximab, tacrolimus, and the humanized
anti-tumor necrosis factor antibody CDP571 have used
the fistula drainage assessment as a primary measure of
outcome. We speculate that in the future, the fistula
drainage assessment may become the de facto standard
for assessing fistula closure. However, additional studies
are needed to determine the reproducibility of this end-
point as compared with the PDAI and other alternative
assessments such as standardized photography. The au-
thors recommend that the fistula drainage assessment be
used to measure fistula closure in patients whose symp-
toms are predominantly because of actively draining
enterocutaneous or perianal fistulas. However, once ad-
ditional prospective trials have been performed with the
PDALI score as a secondary endpoint, and the minimum
clinically significant difference in the PDAI and the
cut-off value indicating remission have been determined,
the PDAI may become the preferred instrument to mea-
sure the disease activity of perianal fistulas.

Table 4. Fistula Drainage Assessment

Endpoint Definition

Closure of individual fistulas defined as no fistula
drainage despite gentle finger compression.
Improvement defined as a decrease from
baseline in the number of open draining
fistulas of =50% for at least 2 consecutive
visits (i.e., at least 4 weeks)

Closure of individual fistulas defined as no fistula
drainage despite gentle finger compression.
Remission defined as closure of all fistulas
that were draining at baseline for at least 2
consecutive visits (i.e., at least 4 weeks)

Improvement

Remission

Modified with permission from Present DH, Rutgeerts P, Targan S, et
al. Infliximab for the treatment of fistulas in patients with Crohn’s
disease. N Engl J Med 1999;340:1398-1405.
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Quality of Life

Disease-specific quality of life instruments for
patients with Crohn’s disease include the Rating Form of
IBD Patient Concerns®-2? and the IBDQ.>>5¢ The
IBDQ is a 32-item questionnaire with 4 dimensions
(bowel function, emotional status, systemic symptoms,
social function); the total score on this index ranges from
32-224, with higher scores indicating better quality of
life. The scores of patients in remission usually range
from 170-190.>¢ The IBDQ can be self-administered>’
and a shortened 10-question version has been validated.>®
The IBDQ has been used extensively as a secondary
endpoint in clinical trials,?7-28:33-3540 and correlated with
health utility states®® in patients with Crohn’s disease. A
relatively good correlation exists between the IBDQ and
the CDAI (» = —0.67; P < 0.001).5¢ These studies have
been performed in patients with inflammatory Crohn’s
disease, and there is no published data on the IBDQ
scores of patients with primarily fistulizing Crohn’s dis-
ease. An alternative measure, the Rating Form of Patient
Concerns, quantifies disease-related patient concerns. Lit-
tle experience exists using this instrument as a measure
of outcome in randomized controlled trials. For these
reasons, the IBDQ has evolved as the de facto standard
for measuring disease-specific quality of life in patients
with Crohn’s disease. The authors recommend that the
IBDQ be used to measure disease-specific quality of life

Table 5. Crohn’s Disease Endoscopic Index of Severity
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in patients with Crohn’s disease, and that the IBDQ be
routinely used as a secondary outcome measure in all
prospective randomized controlled trials to ensure that
quality of life is improved in medically treated patients
with this chronic disease. Additional studies to validate
the IBDQ in subpopulations of patients, such as those
with primarily fistulizing disease, should be undertaken.

Endoscopic Disease Activity

Early versions of endoscopic activity indices were
not validated for use in clinical trials.®*¢! The Crohn’s
Disease Endoscopic Index of Severity (CDEIS) is a pro-
spectively developed instrument that has been validated
(Table 5).92-%¢ The CDEIS has been used as a secondary
endpoint in clinical trials to show endoscopic healing
after treatment with corticosteroids and infliximab.%5-67
Scores range from 0—44 with higher scores indicating
more severe disease. A minimum clinically important
change in score and a specific cutoff value, which defines
remission, has not been determined. For patients with
ileal or ileocolonic Crohn’s disease who undergo surgical
resection of all evident disease with ileocolonic anasto-
mosis, the Rutgeerts Score has been used to measure
the presence and severity of endoscopic postoperative
recurrence in the neoterminal ileum (Table 6).68:69
Scores range from 0 to 4. Rutgeerts Scores of 3 or 4 are
associated with a greater likelihood of clinical relapse.®® The

Variable no.

Variable description

Weighing
factor Total

1 Number of rectocolonic segments (rectum, sigmoid and left colon, transverse colon, right colon, 12
ileum) that deep ulcerations are seen in divided by the number of segments examined

2 Number of rectocolonic segments (rectum, sigmoid and left colon, transverse colon, right colon, 6
ileum) that superficial ulcerations are seen in divided by the number of segments examined

3 Segmental surfaces involved by disease. The degree of disease involvement in each segment is 1
determined by examining each segment for the following 9 lesions (pseudopolyps, healed
ulcerations, frank erythema, frank mucosal swelling, aphthoid ulcers, superficial ulcers, deep
ulcers, nonulcerated stenosis, ulcerated stenosis) and estimating the number of cm of
involvement (1 or more lesions present) in a representative 10 cm portion from each
segment. The average segmental surface involved by disease is calculated by dividing the
sum of each of the individual segmental surfaces involved by disease by the number of

segments examined

4 Segmental surfaces involved by ulcerations. The degree of ulceration in each segment is 1
determined by examining each segment for ulceration (aphthoid ulcers, superficial ulcers,
deep ulcers, ulcerated stenosis) and estimating the number of cm of intestine involved by
ulceration in a representative 10 cm portion from each segment. The average segmental
surface involved by ulceration is calculated by dividing the sum of each of the individual
segmental surfaces involved by ulceration by the number of segments examined
5 Presence of a nonulcerated stenosis in any of the segments examined 3
6 Presence of an ulcerated stenosis in any of the segments examined 3

Total CDEIS

Adapted with permission from Groupe D’Etudes Therapeutiques Des Affections Inflammatories Du Tube Digestif (GTEAID) presented by Mary JY,
Modigliani R. Development and validation of an endoscopic index of the severity for Crohn’s disease: a prospective multicentre study. Gut

1989;30:983-989.
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Table 6. Endoscopic Scoring System for Postoperative
Recurrence (Rutgeerts Score)

Grade Endoscopic findings

0 No lesions in the distal ileum

1 =5 apthous lesions

2 >5 apthous lesions with normal mucosa between the
lesions, or skip areas of larger lesions or lesions
confined to ileocolonic anastomosis (i.e., <1 cm in
length)

3 Diffuse apthous ileitis with diffusely inflamed mucosa

4 Diffuse inflammation with already larger ulcers, nodules,

and/or narrowing

Reprinted with permission from Rutgeerts P, Geboes K, Vantrappen
G, Beyls J, Kerremans R, Hiele M. Predictability of the postoperative
course of Crohn’s disease. Gastroenterology 1990;99:956-963.

Rutgeerts Score has been used to evaluate the efficacy of
several drugs, including metronidazole,> budesonide,”®-7!
mesalamine,”>7> and 6-mercaptopurine.’® One limitation
of this index is that some investigators have found it diffi-
cult to differentiate between anastomotic ulceration from
ischemia or staples and ulceration from recurrent Crohn’s
disease, and further clarification of this issue is needed. We
conclude that the CDEIS and the Rutgeerts score are the de
facto standards for assessing endoscopic healing of Crohn’s
disease and documenting the endoscopic recurrence of
Crohn’s disease in the neoterminal ileum after surgical
resection. Endoscopic activity indices should be studied
prospectively in further studies to validate their prognostic
relevance. Until such studies are completed, assessment of
endoscopic disease activity as a primary endpoint is not
recommended. In studies in which assessment of endoscopic
activity is desired, the authors recommend that the CDEIS
be used to measure endoscopic disease activity except for
studies where the goal is to prevent endoscopic postopera-
tive recurrence of Crohn’s disease. In studies in which the
goal of the study is to prevent endoscopic postoperative
recurrence of Crohn’s disease, the authors recommend that
the Rutgeerts Score be used to measure endoscopic activity
and that endoscopic recurrence be defined as a Rutgeerts
score of 3 or 4.

Histologic Disease Activity

Two indexes have been used to quantitatively
measure the histologic activity of Crohn’s disease.””-’8
The scoring system for histologic abnormalities in
Crohn’s disease mucosal biopsy specimens (Table 7)78 has
been used to demonstrate histologic healing in patients
treated with azathioprine’® and infliximab.%7-8¢ Correla-
tion between histological improvement and other assess-
ments of disease severity is poor. Thus, the significance of
histologic disease activity is uncertain and the potential
for sampling error with bias in either direction (of greater

CROHN'’S DISEASE CLINICAL TRIAL ENDPOINTS 517

or lesser severity) is high because of the focality of
Crohn’s disease and the inherent variability of mucosal
biopsy techniques. In general, the authors do not recom-
mend assessment of histologic disease activity as a treat-
ment endpoint because they do not believe that histo-
logic activity can accurately represent a global response
criteria and they are uncertain of its clinical relevance. If
measurement of histologic disease activity is desired,
then the scoring system for histologic abnormalities in
Crohn’s disease mucosal biopsy specimens should be
used. However, additional research to prospectively val-
idate this index, and to consider the development of
additional histologic indices, is needed.

Definitions of Patient
Subpopulations

Classification According to Anatomy and
Disease Course

The initial attempt to define subgroups of pa-
tients with Crohn’s disease from the Cleveland Clinic was
based on disease location.8! Among 615 patients, 41%
had ileocolitis, 29% had ileitis, and 27% had isolated

Table 7. Scoring System for Histologic Abnormalities in
Crohn’s Disease Mucosal Biopsy Specimens

Histologic findings Score

Normal

Focal pathology

Extensive pathology
Normal

Moderately disturbed (<50%)
, Severely disturbed (>50%)
Normal

Moderate increase

, Severe increase

Normal

Moderate increase

, Severe increase

In surface epithelium

Epithelial damage

Architectural changes

Infiltration of mononuclear cells
in the lamina propria

Polymorphonuclear cells in the
lamina propria

Polymorphonuclear cells in

WNPOPFPOFPOWNRPNPFPONRPONRPONERO

epithelium , Cryptitis
, Crypt abscess
Presence of erosion and/or , No
ulcers , Yes
Presence of granuloma , No
, Yes
No. of biopsy specimens , None (O of 6)
affected , =33% (1 or 2 of 6)
, 33%-66% (3 or 4 of 6)
, >66% (5 or 6 of 6)
Total

NOTE. Each topic should be scored independently. Moderate in-
crease, up to twice the number of cells that can normally be expected;
severe increase, more than twice the normal of cells. Reprinted with
permission from D’Haens GR, Geboes K, Peeters M, Baert F, Pen-
ninckx F, Rutgeerts P. Early lesions of recurrent Crohn’s disease
caused by infusion of intestinal contents in excluded ileum. Gastro-
enterology 1998;114:262-267.
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Crohn'’s colitis. This anatomic classification has implica-
tions for prognosis®? and is useful for selecting appropri-
ate patients for treatment with targeted delivery systems
for the administration of medications such as mesalamine
and budesonide directly to a specific anatomic location.
Subsequently, it was suggested that patients might also
be subdivided according to clinical behavior, i.e., perfo-
rating or nonperforating disease.®> This concept was
incorporated into the Rome Classification, which took
into account disease location (stomach/duodenum, jeju-
num, ileum, colon, rectum, anal/perianal), disease extent
(localized, diffuse), disease behavior (primarily inflamma-
tory, fistulizing, or fibrostenotic), and operative history
(primary, recurrent).®® The reliability of this classifica-
tion system has been challenged because classification of
Crohn’s disease by pattern of disease behavior yielded
only fair interrater agreement.®> As a consequence, the
Vienna Classification modified the Rome Classification,
taking into account age at diagnosis (< 40 years, = 40
years), location (terminal ileum, colon, ileocolon, upper
GI), and behavior (nonstricturing, nonpenetrating, stric-
turing penetrating).®® The biologic relevance and valid-
ity of these classification systems is unclear. However,
from the standpoint of selecting patients for participa-
tion in clinical trials, it seems useful to classify patients
in 1 of 3 groups; predominantly inflammatory (nonstric-
turing nonpenetrating), predominantly obstructive (fi-
brostenotic, stricturing), or predominantly fistulizing
(perforation, includes abscesses, includes perianal dis-
ease). At present, no criteria are available to define disease
location (radiographic, endoscopic, histologic), inflam-
matory activity (distinguishing an inflammatory stric-
ture from a fibrostenotic stricture), or how to assess
changes in patterns over time (e.g., a patient who devel-
ops fistula after presentation).

Treatment Indications Based on
Disease Patterns and Activity

Inflammatory Crohn’s Disease
(Nonstricturing Nonpenetrating)

Patients with inflammatory (nonstricturing non-
penetrating) Crohn’s disease have a spectrum of disease
severity ranging from remission to severely active. The
CDALI score measures clinical disease activity. As dis-
cussed previously, clinical remission has been defined as
a CDAI score < 150 points, indicating such a low level
of disease activity that this cutoff is consistent with
clinical remission. The CDAI score can also be used to
further subclassify patients as being in remission
(CDAI < 150 points), or having disease that is mildly
active (CDALI scores 150-219), moderately active (CDAI
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scores of 220—-450), and severely active (CDAI scores >
450). In addition, remission can be subdivided into
medically and surgically induced remissions. Previous
studies have evaluated the following treatment indica-
tions for patients with inflammatory (nonstricturing
nonperforating) Crohn’s disease: treatment of signs and
symptoms or induction of remission for active Crohn’s
disease, maintenance of a medically induced remission,
and postoperative maintenance of remission.

The Food and Drug Administration (FDA) draft
guidelines for the clinical evaluation of drugs for Crohn’s
disease indicate that potential indications are: treatment
of acute disease, induction of remission (includes a re-
quirement for endoscopic healing), and maintenance of
remission.?” The European Agency for the Evaulation of
Medicinal Products (EMA) draft of points to consider on
clinical investigation of medicinal products for the man-
agement of Crohn’s disease indicates potential indica-
tions as: Acute Active Crohn’s Disease (active disease
[acute relapse] followed by symptom-free periods {remis-
sion} and managed on an outpatient basis using systemic/
oral aminosalicylates [acute/maintenance therapy} and/or
a short course of steroids {acute therapyl); Chronic Active
Crohn’s Disease (patients showing signs and symptoms
with evidence of active inflammation well defined by
biological criteria [C-reactive protein, erythrocyte sedi-
mentation rate} over a period of 3 to 6 months while
on steroids alone or in combination with other im-
munosuppressive agents or when termination of ste-
roids/immunosuppressive medication is followed by a
prompt reactivation of disease; this group includes 2
categories {steroid-dependent Crohn’s disease and refrac-
tory Crohn’s disease}).%% The authors recommend that the
treatment indications for patients with predominantly
inflammatory Crohn’s disease should be induction of
clinical remission (see below for definition) for active
Crohn’s disease, maintenance of a medically induced
remission, and prevention of postoperative recurrence.
Response to treatment of active Crohn’s disease, i.e., a
reduction in signs and symptoms (see below for defini-
tion) should only be used as a secondary endpoint. The
authors disagree with the provision of the FDA that
endoscopic healing is required for induction of clinical
remission because the correlation with clinically relevant
outcomes may be poor. Similarly, the authors disagree
with the provision of the EMA that patients be defined
as acute or chronic based on response to concomitant
medications (some of which are of unproven benefit).

Fistulizing Crohn’s Disease

Patients with fistulizing Crohn’s disease may have
internal or external fistulas that may be open (actively
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draining) or closed. External (enterocutaneous) fistulas
may involve the perianal region or the abdominal wall.
Internal fistulas may involve adjacent loops of bowel
(enteroenteric), the vagina (enterovaginal, rectovaginal),
the bladder (enterovesical), or the peritoneal cavity (in-
tra-abdominal abscess). Patients with actively draining
external fistulas have been arbitrarily classified as having
moderate to severe Crohn’s disease, regardless of their
CDALI score.®> Treatment indications for patients with
fistulizing Crohn’s disease include inducing complete
closure of all actively draining external fistulas, and
maintenance of fistula closure. Complete closure of some
(=50%) actively draining fistulas has also been used as a
treatment indication. The clinical importance of this
endpoint is contentious. The FDA has recognized closure
of some or all draining fistulas as treatment indica-
tions,*:87 whereas the EMA has said that while fistula
closure may be a response variable or outcome measure of
the treatment of active disease or maintenance of remis-
sion, it should not be mentioned in the indication.?® The
term “closure” essentially applies to cessation of drainage
as (1) imaging studies such as MRI demonstrate persis-
tence of fistula tracts (or possibly scars) despite absence of
drainage, and (2) many fistulas resume drainage after
initial treatment that improves or ceases fistula output.
The authors recommend that the treatment indications
for patients with predominantly fistulizing Crohn’s dis-
ease should be induction and maintenance of complete
cessation of drainage from all actively draining external
fistulas. Cessation of drainage from some (=50%) ac-
tively draining fistulas should only be used as a secondary
endpoint. The authors disagree with the EMA that fis-
tula closure should not be mentioned as a treatment
indication.

Obstructive Crohn’s Disease

Obstructive Crohn’s disease results from luminal
narrowing caused by irreversible fibrosis, edema, or a
combination of the two.8? For this reason, patients with
compatible symptoms confirmed by endoscopy (impass-
able stricture) or barium radiograph (stenosis and pre-
stenosis dilation) are typically excluded from clinical
trials of medical therapy, and are instead treated with
surgical resection or stricturoplasty. One caveat exists in
patients with laboratory and clinical signs of inflamma-
tion, where an inflammatory stricture is suspected. Such
patients may benefit from medical therapy, but this
syndrome is difficult to define and diagnose. For this
reason, these patients are not ideal candidates for clinical
trials of medical therapies. For patients with clear-cut
obstruction, it is reasonable to speculate that measure-
ment of disease activity with the CDAI score and health-
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related quality of life with the IBDQ score would be
responsive to a procedural intervention to relieve ob-
struction, such as balloon dilation, surgical resection, or
stricturoplasty. Thus, although patients with obstructive
disease should be excluded from trials of medical ther-
apy, they would be good candidates for trials assessing
the safety and efficacy of procedural interventions to
relieve obstruction.

Steroid-Dependent Crohn’s Disease

Patients who are unable to discontinue corticoste-
roids without a symptomatic relapse (disease flare) are
considered to be steroid-dependent. This condition is a
variation of active inflammatory Crohn’s disease. Munk-
holm et al.?® reported on the clinical course in a popu-
lation-based cohort of 109 consecutive patients with
Crohn’s disease from Copenhagen County, Denmark,
who received an initial course of corticosteroid therapy.
A steroid-responsive state was defined as complete or
partial clinical response to 40—60 mg/day of prednisone
and no regression of clinical symptoms 30 days after
prednisone treatment was completed. A steroid-depen-
dent state was defined as partial or complete clinical
response to treatment with prednisone 40—60 mg/day
and relapse within 30 days after prednisone treatment
was completed or relapse with a dose reduction of pred-
nisone resulting in the use of prednisone at doses less
than or equal to 15-25 mg/day for at least 6 months. A
steroid-refractory state was defined as no response to
prednisone at doses of 40—60 mg/day within 30 days.
Another population-based study from Olmsted County,
MN, used similar definitions.”! The European Agency
for the Evaluation of Medical Products draft of points to
consider on clinical investigation of medicinal products
for the management of Crohn’s disease defines steroid-
dependent Crohn’s disease as patients requiring daily
steroids to control symptoms (including those treated
with azathioprine for steroid-sparing purposes). It should
be recognized that steroid-responsiveness requires (1) an
adequate dose of steroids (e.g., 1 mg/kg according to the
EMA), and (2) an adequate duration of treatment (e.g.,
4—-8 weeks). The term steroid-dependency applies to
individual patients whose disease flares at individual
doses of steroids. This is in contrast to a maintenance
therapy that prevents relapse in a proportion of patients.

Refractory Crohn’s Disease

The European Agency for the Evaluation of Med-
ical Products draft of points to consider on clinical
investigation of medicinal products for the management
of Crohn’s disease defines refractory Crohn’s disease as
patients who are uncontrolled on 1 mg/kg prednisolone
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daily and who require additional immunosuppressive
agents to adequately control the activity of the disease, or
patients who have not responded to immunosuppressive
drugs. The authors believe the following caveats must
also be considered. For patients with ileal disease or
previous ileal resection, a trial of therapy with a bile acid
binding agent such as cholestyramine is required to
exclude bile salt diarrhea before designating the patient
as refractory. Similarly, intestinal obstruction must be
excluded in patients with symptoms compatible with
partial bowel obstruction before designating the patient
as refractory.

Endpoints Based on Treatment
Indications

Response to Treatment and Induction of
Clinical Remission for Active Inflammatory
Disease

The endpoints based on the CDAI that have been
used for clinical trials in patients with active inflamma-
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tory Crohn’s disease are summarized in Table 8. Initial
trials had minimal or no CDAI-based eligibility criteria.
This omission led to the inclusion of heterogenous pa-
tient populations in early studies. Trials that are more
recent have typically restricted entry CDAI scores to
select patients with mild to moderate, moderate, or
moderate to severe Crohn’s disease. The minimal clini-
cally important differences in the CDAI and Harvey
Bradshaw scores are not entirely clear. When the CDAI
was originally developed and validated, the relationship
between change in the CDAI score over 2 successive
visits and the physician’s overall rating of change in the
patient’s disease activity (“much better, slightly better,
the same, slightly worse, much worse”) was determined.
The difference between the mean CDAI values for
“slightly better” versus “the same” and for “the same”
versus “slightly worse” were each about 50 points.'? In
contrast, when the investigators examined the degree of
intrapatient variation over 1 month under stable condi-
tions, the pooled standard deviation of replication of the
CDAI score was 46 points.'? Various clinical studies have

Table 8. Endpoints for Response to Treatment and Induction of Remission for Active Inflammatory Disease

Author (reference) Drug Disease activity

Entry criteria Endpoint

Summers24 Sulfasalazine Mild to severe
Prednisone
Azathioprine

Malchow25 Sulfasalazine Mild to severe
6-Methyl-prednisolone

Singleton30 Mesalamine Mild to moderate

Tremaine® Mesalamine Mild to moderate

Prantera®® Mesalamine Mild to moderate

Thomsen®7? Mesalamine Mild to moderate
Budesonide

Greenberg2? Budesonide Mild to severe

Rutgeerts26 Budesonide Mild to severe
Prednisolone

Campieri®8 Budesonide Mild to severe
Prednisolone

Bar-Meir 29 Budesonide Mild to moderate
Prednisolone

Gross100 Budesonide Mild to moderate

6-methyl-prednisolone

Sutherland3s Metronidazole Mild to moderate

Feagan3® Cyclosporine Remission to severe
Stanges36 Cyclosporine Remission to severe
Targan40 Infliximab Moderate disease

CDAI > 150 Induction of remission, CDAI < 150
CDAI = 150 Induction of remission, CDAI < 150
CDAI 151-400 Induction of remission, CDAlI < 150 and
decrease in CDAI > 50,
Therapeutic benefit, decrease in CDAI > 50
CDAI 150-450 Induction of remission, CDAlI < 150 and
decrease in CDAI > 70,
Partial success, decrease in CDAlI > 70
CDAI 180-350 CDAI = 150
CDAI 200-400 Induction of remission, CDAI = 150,
Improvement, decrease in CDAlI = 100 or
CDAI = 150
CDAI = 200 CDAI = 150
CDAI = 200 Induction of remission, CDAI = 150,
Success, decrease in CDAI = 100 or CDAI
= 150
CDAI = 200 CDAI = 150
CDAI 150-350 Response, CDAI < 150 or decrease in CDAI

= 60 if baseline CDAI < 210

Response, CDAI < 150 or decrease in CDAI
= 60 if baseline CDAI < 210

Change in CDAI (not defined for individual
patients),

Induction of remission, CDAI < 150

Increase in CDAI = 100

Complete success, CDAI < 150,

Partial success, CDAI 150-200,

Failure, CDAI > 200

Response, decrease in CDAl = 70 points,

Induction of remission, CDAI < 150

CDAI > 150 = 350

281-449

No limit on CDAI score
No limit on CDAI score

CDAI 220-400
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defined a clinical response as a decrease in the CDAI of
50, 60, 70, or 100 points. A decrease of 70 points led to
regulatory approval by the FDA with corroboration of
end-points of remission and fistula closure (see below).4°
More recently, the FDA and EMA have suggested that a
meaningful decrease in the CDAI score is a decrease of
100 points.®® Virtually all studies have defined remission
as a CDAI score <150 points. Accordingly, a Harvey
Bradshaw score of <5 points would also indicate remis-
sion. The authors recommend the primary endpoint for
therapeutic trials in patients with active inflammatory
Crohn’s disease be induction of remission, defined as a
CDALI score <150 points. The authors also recommend
that response to treatment of active disease (i.e., a reduc-
tion in signs and symptoms), defined as a decrease from
baseline in the CDAI score =70-100 points, only be
used as a secondary endpoint.

Maintenance of Medically Induced
Remission
The endpoints based on the CDAI that have been

used for clinical trials in patients with Crohn’s disease
with medically induced remission are summarized in
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Table 9. Initial trials defined relapse as an increase in the
CDALI to a value >150 points. Studies that are more
recent have defined a relapse as both a CDAI score >150
points and an increase in the CDAI score of 50, 60, or
100 points. In other disease settings, the time to relapse
(survival analysis) has been used as to measure mainte-
nance of remission. Such an approach may be reasonable
in patients with Crohn’s disease, but the absolute in-
crease in the time to relapse that would be clinically
significant has not been determined. The authors recom-
mend the primary endpoint for therapeutic trials in
patients with Crohn’s disease and a medically induced
remission should be relapse, defined as both a CDAI
score =150 points and a minimum increase in the base-
line CDAI score =70 points. Studies evaluating main-
tenance of a medically induced remission should be at
least 1 year in duration.

Prevention of Postoperative
Recurrence

The endpoints for prevention of postoperative
recurrence can be either clinical or endoscopic. The end-
points that have been used in clinical trials for prevention

Table 9. Endpoints for Maintenance of Medically Induced Remission

Entry criteria Endpoint

Author (reference) Drug Disease activity
Summers24 Sulfasalazine Medical remission
Prednisone
Azathioprine
Malchow?25 Sulfasalazine Medical remission
6-Methyl-Prednisolone
Sutherland0t Mesalamine Medical and
postoperative
remission
Brignolal02 Mesalamine Medical remission
Pranteral03 Mesalamine Medical remission
Gendre104 Mesalamine Medical remission
Thomson105 Mesalamine Medical remission
Greenberg28 Budesonide Medical remission
Lofberg2° Budesonide Medical remission
Feagan3® Cyclosporine Medical remission
to severe
Stanges36 Cyclosporine Medical remission
to severe
Feagan34 Methotrexate Medical remission
Rutgeerts106 Infliximab Medical remission

CDAI < 150 and laboratory

CDAI = 150 CDAI > 150 and increase in CDAI
= 100 from baseline

CDAI < 150 CDAI > 150

CDAI < 150 CDAI > 150 and increase in CDAI

= 60 from baseline

CDAI > 150 and increase in CDAI

activity score > 100 = 100 from baseline

CDAI < 150 CDAI > 150 and increase in CDAI
= 100 from baseline
CDAI < 150 CDAI > 250 or CDAI 150-250
and increase in CDAI = 50
from baseline
CDAI < 150 CDAI > 150 and increase in CDAI
= 60 from baseline
CDAI = 150 CDAI > 150 and increase in CDAI
= 60 from baseline
CDAI = 150 CDAI > 150 and increase in CDAI
= 60 from baseline
No limit Increase of CDAI = 100
No limit Complete success, CDAI < 150,
Partial success, CDAI 150-200,
Failure, CDAI > 200
CDAI = 150 Increase of CDAI = 100

Clinical response
(decrease in CDAI = 70 points)
in a patient with active disease
(CDAI 220-400)

Maintenance of clinical response
(decrease in CDAI = 70 points),

Maintenance of remission (CDAI
< 150)
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Table 10. Endpoints for Prevention of Postoperative Recurrence

GASTROENTEROLOGY Vol. 122, No. 2

Author (reference) Drug Disease activity Entry criteria Endpoint
Lochs7> Mesalamine Postoperative Resective surgical Increase in CDAI above 250 or CDAI 200-
remission procedure 250 and increase in CDAlI = 60 from
within 10 days baseline,
Rutgeerts score 2-4
Sutherland10t Mesalamine Medical and CDAI < 150 CDAI > 150 and increase in CDAlI = 60
postoperative from baseline
remission
McLeod107 Mesalamine Postoperative Surgical resection Symptomatic recurrence,
remission within 8 weeks Total recurrence (includes clinical,
endoscopic, or radiologic recurrence)
Floret74 Mesalamine Postoperative Surgical resection Rutgeerts score 1-4
remission within 15 days
Brignola’3 Mesalamine Postoperative Surgical resection Change in Rutgeerts score (not defined for
remission within 1 month individual patients),
Severe endoscopic recurrence (Rutgeerts
score of 3-4),
CDAI > 150 and increase in CDAlI = 100
from baseline
Caprilli’2 Mesalamine Postoperative Surgical resection Rutgeerts score 2-4,
remission within 2 weeks CDAI > 150 and increase in CDAlI = 100
from baseline
Hellers7© Budesonide Postoperative Surgical resection Rutgeerts score 2-4,
remission within 2 weeks Change in CDAI (not defined for individual
patients),
Physician’s global evaluation
Ewe’ Budesonide Postoperative Surgical resection Rutgeerts score 2-4,
remission within 4 weeks Increase in CDAI above 200 or CDAI = 200
and increase in CDAI = 60 from baseline
Rutgeerts39 Metronidazole Postoperative Surgical resection Rutgeerts score 3-4,
remission within 1 week Rutgeerts score 1-4
Korelitz7® Mesalamine 6- Postoperative Surgical resection Clinical relapse,
mercaptopurine remission Rutgeerts score 1-4,

Rutgeerts score 3-4,
Radiologic relapse

of postoperative recurrence are summarized in Table 10.
Endoscopic recurrence precedes clinical recurrence and a
Rutgeerts score of 3—4 predicts a poor prognosis.®>93
Thus, endoscopic recurrence has been used as a surrogate
for clinical recurrence, leading to shorter duration of
clinical trials and small sample sizes. However, while it
is clear that endoscopic recurrence precedes clinical re-
currence by some variable period of time, it is not yet
accepted as a matter of fact that the prevention of endo-
scopic recurrence as the primary endpoint for a trial
proves that the drug is clinically efficacious. Endoscopic
relapse has been defined as Rutgeerts scores of 1-4, 2—4,
or 3—4. Clinical relapse has typically been defined as a
CDAI >150 points and an increase in the CDAI of 60 or
100 points. However, the CDAI scoring system has not
been reproduced or validated in postoperative (post-
resection) Crohn’s disease patients (nevertheless, this is
the only clinical instrument that has been used to date to
assess disease activity in this setting). It is also unclear
whether the CDAI is reliable in the immediate postop-
erative period. Furthermore, postsurgical relapse criteria

have not been evaluated for patients after ostomy surgery
(either ileostomy or colostomy). Patients whose indica-
tion for operation is inflammatory (nonstricturing non-
penetrating) disease or abdominal abscess/fistula may
have a different postoperative course than patients whose
indication for surgery is stenosis with obstruction as do
patients after creation of a stoma. A majority of the
authors recommend the primary endpoint for therapeutic
trials in patients with Crohn’s disease and a surgically
induced remission should be clinical relapse, defined as
both a CDAI score =150 points and an increase in the
CDALI score =70 points. Studies evaluating prevention
of postoperative recurrence should be at least 1 year in
duration, and should indicate the indication for the
operation (inflammatory [nonstricturing nonpenetrating}
disease, stricture, abdominal abscess, or fistula). Al-
though it is clear that endoscopic recurrence precedes
clinical recurrence, a majority of the authors believe that
the use of endoscopic recurrence determined by the Rut-
geerts score is investigational and should not, in the
absence of further data that support its clinical relevance,
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Table 11. Endpoints for Corticosteroid Sparing
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Author (reference) Drug Disease activity Entry criteria Endpoint
Modigliani1o8 Mesalamine Steroid-induced CDAI < 150 and decrease in Failure to discontinue steroids or
remission CDAI > 100 from CDAI > 150 and increase in
presteroid baseline after 4 CDAI > 100 from poststeroid
weeks of induction therapy baseline
with prednisolone
Cortot10° Budesonide Steroid-dependent CDAI < 200 and prednisone Increase in CDAI above 200 and
10-30 mg and unable to increase in CDAI = 60 from
taper prednisolone baseline
Gross110 Budesonide Steroid-dependent Prednisolone 5-30 mg CDAI < 150 and discontinuation of
or -refractory prednisolone
Gross1it Budesonide Steroid-induced CDAI < 150 and prednisone Increase in CDAI above 150 for 2
remission 5-10 mg/day after consecutive visits or at the end
prednisolone induction of the study
Ewe32 Azathioprine Steroid-induced CDAI > 150 and induction Decrease in CDAI below 150 and
remission treatment with decrease in CDAI > 60 and
prednisolone prednisolone 10 mg/day
Candy3?t Azathioprine Steroid-induced CDAI > 200 and induction Decrease in CDAI below 175 and

Markowitz112

Sandborn113

Feagan33

Feaganii4

6-Mercaptopurine

Azathioprine

Methotrexate

CDP571

remission

Steroid-induced
remission

Steroid-refractory

Steroid-
dependent,
steroid-

refractory

Steroid-dependent

treatment with
prednisolone

Harvey Bradshaw Index = 5
and induction treatment
with prednisone

CDAI 150-450 and
prednisone = 20 mg/day
for =4 weeks

=3 months of symptoms
despite prednisone =
12.5 mg/day and at least
one attempt to discontinue
prednisone

CDAI < 150 and prednisone
15-40 mg/day or
budesonide 9 mg/day for
>8 weeks and failed
attempt to discontinue
steroids within 8 weeks

discontinuation of prednisolone

Harvey Bradshaw Index = 3 and
discontinuation of prednisone

CDAI < 150 and discontinuation of
prednisone

CDAI = 150 and discontinuation of
prednisone

Failure to discontinue steroids or
increase in CDAI above 220

be used as a surrogate for clinical relapse. However, the
Rutgeerts score should continue to be studied prospec-
tively in further studies to validate its prognostic rele-
vance. The authors also believe that additional studies are
warranted for patients who have undergone ileostomy or
colostomy procedures (until these studies are undertaken,
patients with ostomies should be excluded from clinical
trials).

Corticosteroid Sparing

The endpoint of corticosteroid sparing is difficult
to define. Studies that have enrolled patients with corti-
costeroid-induced remission, corticosteroid-dependent
disease, corticosteroid-refractory disease, and both corti-
costeroid-dependent and corticosteroid-refractory disease
are summarized in Table 11. Distinguishing between
corticosteroid dependence and symptoms of adrenal in-
sufficiency may be difficult in some patients who have
received prolonged treatment with corticosteroids. For

patients with corticosteroid-induced remission or corti-
costeroid-refractory disease, corticosteroid sparing re-
quires clinical remission (CDAI < 150) after combina-
tion induction therapy with corticosteroids and the
investigational medication, and then maintenance of
clinical remission despite complete corticosteroid with-
drawal. For patients with corticosteroid-dependent dis-
ease, corticosteroid sparing requires that clinical remis-
sion be maintained despite complete corticosteroid
withdrawal. The minimum duration of corticosteroid-
free time after corticosteroid withdrawal that is clinically
significant is a subject of debate. It appears that the FDA
has indicated that a minimum of 6 months without the
need to reintroduce corticosteroids is required,”* whereas
the EMA has suggested that a minimum of 3 months
may be sufficient.®® The authors recommend that the
primary endpoint for therapeutic trials in patients who
have a steroid-induced remission should be complete
removal of corticosteroid therapy without the develop-
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ment of clinical relapse — defined by both a CDAI score
=150 points and an increase in the CDAI score =70
points. A minimum period of 6 months without this
event is considered clinically meaningful.

Refractory Crohn’s Disease

The endpoint of refractory disease is difficult to
define. To date, there are no studies that have limited
enrollment to patients who are refractory to steroids (un-
controlled despite prednisolone 1 mg/kg or equivalent for
4—8 weeks) and/or immunosuppressives (azathioprine 2—3
mg * kg * day or 6-mercaptopurine 1.5 mg * kg * day for 12
weeks or methotrexate 25 mg/week for 8 weeks). Infliximab
received regulatory approval in the United States for pa-
tients unresponsive to conventional therapy, which was not
specifically defined, and in the European Union for patients
who had failed a “full and adequate course of steroids and or
immunosuppressive therapy.” However, the pivotal studies
of infliximab included heterogenous patient populations
that did not uniformly meet the EMA definition of refrac-
tory Crohn’s disease. The authors believe that targeting
refractory Crohn’s disease is problematic because the defi-
nition is always susceptible to change. For example, now
that infliximab is proven to be efficacious, must the defini-
tion of refractory disease also include patients refractory to
infliximab? The authors recommend that if a refractory
population of patients is targeted for study enrollment, then
the drug that the study population is refractory to must be
specified in the entry criteria. Furthermore, the entry crite-
ria must require that patients take a dose of the drug proven
to be effective for a duration that exceeds the time to onset
of action of the drug. Finally, all patients enrolled in the
study must be refractory to the specified drug.

Closure of Enterocutaneous
Fistulas

The endpoints based on the Fistula Drainage As-
sessment and/or the PDALI for fistula closure, which have

Table 12. Endpoints for Closure of Enterocutaneous Fistulas
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been used for clinical trials in Crohn’s disease patients
with actively draining enterocutaneous fistulas are sum-
marized in Table 12. The endpoints of fistula closure for
4 weeks using the Fistula Drainage Assessment led to
approval in the United States and Europe by the FDA
and the EMA. Studies to maintain fistula closure have
not been reported to date. The authors recommend that
the primary endpoint for induction trials in patients with
Crohn’s disease and actively draining enterocutaneous or
perianal fistulas be complete cessation of drainage from
all fistulas at a specific point in time. The authors also
recommend the primary endpoint for maintenance trials
in patients with Crohn’s disease and medically induced
fistula closure of enterocutaneous or perianal fistulas be
defined as complete absence of drainage from all fistulas
and the absence of any new or reopened fistulas or
abscesses for at least 6 months.

Endoscopic Remission

The endpoints for endoscopic response and remis-
sion that have been used in clinical trials of patients with
active Crohn’s disease are summarized in Table 13. The
endpoints based on the CDEIS for endoscopic response
and remission for individual patients have not been
defined. That is, a specific “cutoff value,” which defines
remission in an individual patient, has not been deter-
mined. Instead, studies have reported the mean or me-
dian decrease in a population of patients. This is not
optimal and ultimately studies seeking to demonstrate
endoscopic healing will need to define a priori, and then
show, the occurrence of endoscopic response or remission
in a significant proportion of individual patients. The
clinical significance of endoscopic remission has not been
established. The authors do not recommend that endo-
scopic remission be used as the primary endpoint for a
therapeutic trial in patients with Crohn’s disease until
endoscopic remission has been defined and correlated
with clinical remission and natural history.

Author (reference) Drug Disease activity Entry criteria Endpoint
Irvine44 Metronidazole Perianal fistulas Active perianal disease Decrease in PDAl = 2
(? PDAI = 5)

Present43 Infliximab Perianal and Fistula drainage with Improvement, closure of individual fistulas defined as no
abdominal gentle compression, fistula drainage despite gentle finger compression.
enterocutaneous drainage present for Improvement defined as a decrease from baseline in the
fistulas =3 months number of open draining fistulas of =50% for at least

2 consecutive visits (i.e., at least 4 weeks).

Remission, closure of individual fistulas defined as no
fistula drainage despite gentle finger compression.
Remission defined as closure of all fistulas that were
draining at baseline for at least 2 consecutive visits
(i.e., at least 4 weeks).
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Table 13. Endpoints for Endoscopic Remission
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Author (reference)

Drug Disease activity

Entry criteria

Endpoint

Modigliani®+
Landi®>

D’Haens115

D’Haens7®

D’Haens®7”

Moderate to
severe

Prednisolone

Steroid-
dependent,
or steroid-
refractory
postoperative
recurrence

Azathioprine

Azathioprine Refractory

disease

Moderate to
severe

Infliximab

CDAI = 200 and induction treatment

with prednisolone

Clinically symptomatic postoperative
recurrence and induction
treatment with corticosteroids,
with subsequent azathioprine for
steroid-dependent or steroid-
refractory disease

Refractory, clinically symptomatic
disease and induction treatment
with corticosteroids and
azathioprine, with subsequent
corticosteroid withdrawal for at
least 6 months

CDAI 220-400

Clinical induction of remission—CDAI = 150
and decrease in CDAI = 100,

Endoscopic change—based on change in
the CDEIS (significant change not defined
for individual patients),

Endoscopic remission based on 6 grade
global assessment (no lesion at all,
scarred lesions only, minor, moderate,
severe and very severe
lesions)—remission is no lesion at all,
scarred lesions, or minor lesions only

Complete mucosal healing—complete
disappearance of any pathologic findings,

Near-complete mucosal healing—marked
reduction of mucosal lesions with a
Rutgeerts score of 1,

Partial healing—significant shortening of the
inflamed segment (>30% decrease in
length),

No healing—persistence or worsening or
earlier lesions

Complete healing—disappearance of all
endoscopic lesions,

Near-complete healing—only aphthous
ulcers (<5 mm) or erosions remain when
large ulcers (>5 mm) were previously,

Partial healing—Ilarge ulcers remaining with
significant (>33%) reduction in size,

No healing—persistence or worsening of
lesions

Clinical response—decrease in CDAl = 70
points,

Clinical remission, CDAI < 150

Endoscopic change—based change in the
CDEIS (significant change not defined for
individual patients)

Histologic Remission

The endpoints for histologic remission that have
been used in clinical trials of patients with active Crohn’s
disease are summarized in Table 14. The endpoints for
histologic remission for individual patients have not been
defined. That is, a specific “cutoff value” that defines
remission in an individual patient has not been deter-

Table 14. Endpoints for Histologic Remission

mined. Instead, studies have reported the mean or me-
dian decrease in a population of patients. This is not
optimal, and ultimately, studies seeking to show histo-
logic remission will need to a priori define and then show
the occurrence of histologic remission in a significant
proportion of individual patients. Because of the patchy
nature of Crohn’s disease, care must be taken to ade-

Author (reference) Drug Disease activity

Entry criteria Endpoint

D’Haens”® Azathioprine  Refractory disease

D’Haens®” Infliximab Moderate to severe

Refractory, clinically symptomatic disease
and induction treatment with
corticosteroids and azathioprine, with
subsequent corticosteroid withdrawal
for at least 6 months

CDAI 220-400

Histologic change—based on change
in the scoring system for
histologic abnormalities
(significant change not defined for
individual patients)

Histologic change—based on change
in the scoring system for
histologic abnormalities
(significant change not defined for
individual patients)
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quately sample the mucosa and a process to ensure ade-
quate sampling must be defined. The clinical significance
and documentation of histologic remission has not been
established. The authors do not recommend that histo-
logic remission be used as the primary endpoint for a
therapeutic trial in patients with Crohn’s disease until
histologic remission has been defined and correlated with
clinical remission and natural history.

Quality of Life

The only endpoint for quality of life response and
remission that has been used in clinical trials of patients
with Crohn’s disease is the IBDQ. The endpoints based
on the IBDQ for quality of life response and normal
quality of life (consistent with clinical remission) in
individual patients are a change of 16 points and an
absolute score of 170 points, respectively.>® However, the
clinical trials that have used the IBDQ to measure qual-
ity of life have not reported the proportions of patients
who achieve these endpoints.?7-28:33-3540 Ingtead, these
studies have reported the mean or median increase in
IBDQ scores in a population of patients. This is not
optimal, and ultimately, studies seeking to show quality
of life response or normal quality of life will need to show
the occurrence of these endpoints in a significant propor-
tion of individual patients. The authors do not recom-
mend that a specific IBDQ value be considered indicative
of normal health-related quality of life and then used as
the primary endpoint for a therapeutic trial in patients
with Crohn’s disease until further experience is gained
with using this endpoint in individual patients. How-
ever, the authors recommend that the IBDQ be routinely
used as a secondary outcome measure in all prospective,
randomized, controlled trials to ensure that quality of life
is improved in medically treated patients with this
chronic disease.

Conclusions

Important progress in the development of mea-
surement instruments for assessing the efficacy of medi-
cal therapies for Crohn’s disease has occurred over the last
25 years. Well-accepted activity indices and endpoints
currently exist for the indications of treatment and in-
duction of remission, maintenance of medically induced
remission, and prevention of postoperative recurrence in
patients with inflammatory Crohn’s disease not compli-
cated by significant fistulas or intestinal obstruction.
There is preliminary experience with clinical trials tar-
geting the indications of corticosteroid sparing and clo-
sure of fistulas, but determination of the optimal end-
points for clinical trials for these indications is still in

GASTROENTEROLOGY Vol. 122, No. 2

evolution. The definition of endoscopic and histologic
improvement or remission and the application of these
endpoints to clinical trials have not yet been undertaken.
Likewise, the application of quality of life improvement
or remission has not yet been undertaken. Examination
of the relevance of response measures by academic inves-
tigators, the pharmaceutical industry, and regulators is
an important issue that should be examined collabora-
tively.
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