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status instruments has been de-
veloped and applied to assess the im-
pact of inflammatory bowel disease
(IBD) or its treatment upon patients’
lives. These instruments include con-
ventional disease activity indices and
health-related quality of life instru-
ments that are complementary in the
appraisal of IBD (1). The focus of this
report is a review of the clinical disease
activity indices and their limitations,
and a proposal of guidelines that may
assist in selecting an index for a par-
ticular situation.

APPLICATIONS OF CLINICAL
DISEASE ACTIVITY INDICES

Many disease activity instruments
have been generated to permit assess-
ment of therapy efficacy or to predict
the clinical course of disease in indi-
viduals or groups of patients. The
model index for determining therapeu-
tic efficacy differs considerably from an
index to predict long term outcome.

Consider an activity index to assess
drug treatment in active disease. Possi-
ble primary outcomes of such a study
(2) would include the proportion of pa-
tients ‘in remission’ (‘improved’ ‘u-
nchanged’ or ‘worsened’) at the end of
the trial. Other less important out-
comes might be the ‘mean’ or ‘median’
change in index score or median ‘time
to improvement’. Similarly, if assessing
a drug for prevention of relapse, the
analagous outcomes would be the pro-
portion of patients who remain ‘in re-
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mission’, the mean change in disease
activity score’ in the population study
groups and the median time to worsen-
ing’ in each treatment group (2).

In contrast, the outcomes of interest
in natural history studies are features
such as mortality rate, rate of disease
complications or disease-related sur-
geries, hospitalizations, extension of
disease or rate of drug resistance. Con-
ventional activity indices are generally
poor predictors of clinical course. Use-
ful predictive features must be present
early in the natural history, are usually
discrete categorical parameters and
should remain stable with time (Table
1). A few examples are site or extent of
disease, number of prior surgeries and
prior resistance to corticosteroids. Pre-
dictive traits can be used in clinical tri-
als to define homogeneous study popu-
lations (eligibility criteria) or
prerandomization stratification vari-
ables, or in post hoc analyses to gener-
ate new hypotheses. The remainder of
this report focuses on activity rather
than predictive indices.

To be able to define study outcomes
in clinical trials clearly, a newly devel-
oped activity index should be ade-
quately assessed for the psychometric
properties of validity (ability to reflect
clinical activity and intestinal inflam-
mation), reliability (high precision and
limited measurement error) and ability
to detect a clinically important change
in health state (3). Only then is there a
good chance that it will reflect the

clinical state at each assessment, give
consistent results when no change in
clinical status has occurred and be sen-
sitive to important changes during the
study.

The ideal index should be simple to
administer and quantitative, and
should evaluate sub ective symptoms,
physical findings (radiologic or endo-
scopic attributes) and laboratory
(blood, urine, stool or tissue) markers
of inflammation. When possible it
should be applied in a fashion that re-
lates to the specific research question,
the qualities of the study population
(eg, patients with perianal Crohn’s
disease, fibrostenotic symptoms), and
the expected actions or mechanisms of
the drug or intervention under evalua-
tion. Many activity indices’ have been
developed and applied in Crohn’s dis-
ease and ulcerative colitis but few fulfil
all these requirements (Table 2).

Indices of disease activity available
for ulcerative colitis and Crohn’s dis-
ease (1, ,5) are rarely used in daily
practice because clinicians perform a
quick assessment of global’ activity
based on a few criteria. During clinical
trials, however, ob ective reproducible
criteria are necessary to ensure that
there is standardization among many
clinicians or centres involving large
groups of patients.

One of the first activity indices de-
vised was the Truelove and Witts (6)
classification of mild, severe and fulmi-

nant ulcerative colitis which was used
to assess the efficacy of cortisone in pa-
tients with active ulcerative colitis.
This semiquantitative index has no
clear definition of what constitutes
moderate exacerbation, which compli-
cates the classification of patients with
some but not all features in a single
category and leads to difficulty in defin-
ing improvement or worsening except
when patients are in complete remis-
sion with absence of all features of ac-
tive disease. An improvement on some
of these shortcomings was observed
when the St Marks’ index for extensive
ulcerative colitis furnished 11 different
features, including symptoms of bowel
function, physical findings of tempera-
ture, abdominal tenderness and sigmoi-
doscopic appearance, grading each
item from 0 to 3 with a quantitative
score range of 0 to 22 (7). However,
many of the features of this index are
not pertinent to patients with distal
proctocolitis because few of these
patients experience constitutional
symptoms, abdominal tenderness or
impaired daily activities. This resulted
in the development of a relevant index
(8) that assessed rectal bleeding, stool
frequency, sigmoidoscopic appearance
and global physician assessment, giving
a range of 0 to 12.

These and other indices were devel-
oped using the technique of face vali-
dation’ in which clinicians identified
the items and response scales based on
intuition and experience. Although
improvement could be defined by
changes in category or score, clear defi-
nitions of remission, improvement and

TABLE 2
The ideal activity index

1. Simple to administer (acceptable to physicians and patients)

2. Quantitative (numerical value)

3. Composite

–subjective symptoms

–objective features

–signs, endoscopy, histology

–blood, urine, tissue parameters of inflammation

4. Valid (able to measure clinical disease activity)

5. Reliable (limited measurement error or observer bias)

6. Responsive (able to reflect important clinical change)

7. Relative to the study question, population and intervention

being evaluated

TABLE 1
Properties of a predictive index for inflammatory bowel dis-
ease

1. Has an easily recognizable clinical or laboratory parameter

2. Uses categorical data (discrete categories, usually not

numerical)

3. Has an objective feature (not subjective)

4. Has a feature that is relatively constant with time

5. Discriminates between groups of patients
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worsening were not given before appli-
cation.

Review of a series of recent trials in
patients with proctosigmoiditis re-
vealed substantial variability in the
subjective symptoms chosen for assess-
ment. Many but not all authors evalu-
ated stool frequency, consistency and
rectal bleeding but none evaluated fe-
cal incontinence or straining. A larger
proportion of recent studies have
evaluated sigmoidoscopic appearance
as described in the method by Baron et
al (9) which grades activity on a four-
point scale from 0 (inactive) to 3 (se-
verely active). This scale was evaluated
for interobserver variation when it was
first defined. As well, morphological
grading of inflammation has been stan-
dardized, and minor adaptations of the
grades used by Riley and co-workers
(10) appear in much of the recent ul-
cerative colitis literature. Because of
the heterogeneity of Crohn’s disease
features, neither endoscopic nor histo-
logical assessments have been as con-
sistently useful in determining activity.

The Crohn’s disease activity index
(CDAI) (11,12), probably the most fa-
miliar index used in North America,
was developed by using ‘construct vali-
dation’ techniques in which 18 candi-
date items were evaluated in 112
patients at 187 visits. Multiple regres-
sion analysis was used to identify the
eight features that best predicted the
physician’s global assessment of very
well, fair, poor or very poor. The scores
of the final eight items of disease activ-
ity are variably weighted to yield a
score range from 0 to approximately
700. Active disease is considered at a
score greater than 150 and severe dis-
ease greater than 450. The full valida-
tion of this score was performed during
the National Cooperative Crohn’s Dis-
ease Study (13).

Major criticisms of the CDAI (1,3,5)
are the need to keep a seven-day diary
of subjective symptoms, interobserver
variation in index calculation and sub-
stantial weighting given the subjective
symptoms. As well, the only laboratory
indicator, the hematocrit, may be in-
fluenced by nondisease problems, and
active perianal disease or obesity will
give a falsely low activity score while

prior surgery and frequent stools will
yield an overly high one. These prob-
lems resulted in the development of the
Simple Index (14) which reduced the
number of features from eight to five
and eliminated the weighting coeffi-
cients and the need for patients to keep
a diary (score range 0 to 29). The
Dutch Activity Index (15), which also
attempted to address the criticisms of
the CDAI, consists of nine items identi-
fied by stepwise regression and con-
struct validation techniques. However,
this index is heavily influenced by the
serum albumin and confounded by nu-
tritional state, disease extent and dura-
tion of exacerbation. Despite the
drawbacks of these indices, each has
been applied successfully in clinical tri-
als and shown therapeutic benefits,
such as obtaining a good rate of remis-
sion with prednisone or sulfasalazine
(13) and a more rapid response when
these two drugs were combined (16). It
has also been shown that 5-
aminosalicylic acid 4 g/ day provides
greater therapeutic gain than 1 g/day
(17).

In the past decade, a large number of
indices have been developed for
Crohn’s disease, with the differences
occurring in the subjective symptoms,
objective findings and laboratory
markers assessed (3,5). Several studies
have shown variable correlation of
these activity scores with one another
in the same or similar groups of patients
(18). Not surprisingly, no single index
of disease activity or severity in either
Crohn’s disease or ulcerative colitis has
achieved universal acceptance.

Obstacles to standardizing disease
activity or comparing results among tri-
als of IBD relate to differences between
Crohn’s disease and ulcerative colitis,
the heterogeneity of each disease, the
characteristics of the particular study
population, the therapy being tested,
the investigators’ preferences for which
index to apply and the attributes of the
index. We are now beginning to see
new indices for specific populations; for
example, new indices for the pediatric
population are required because of the
problems of growth and maturation,
which are poorly assessed by adult in-
dices (19). Similarly, the author has de-

veloped and validated an index
specifically for assessment of activity of
perianal Crohn’s disease (20).

Laboratory blood, urine and tissue
markers are increasingly being assessed
in clinical trials (3,5) and are not nec-
essarily incorporated into the compos-
ite indices. The potential advantages of
these biochemical markers, acute phase
reactants, cytokines, adhesion mole-
cules, etc, are that they may more pre-
cisely reflect the tissue inflammation,
and are often automated and thus more
easily assessed in a blinded fashion.
Nevertheless, like clinical indices, they
must be tested for validity, measure-
ment error and responsiveness to
change in clinical state. As with endo-
scopy and histology in Crohn’s disease,
it is possible to observe improvements
in IBD symptoms with residual pertur-
bation of inflammatory parameters.

SELECTING THE INDEX
No single index can satisfy the

needs of all trials. Nevertheless, the
clinical symptoms, objective findings
and laboratory measurements may be
selected independently based on the
study objectives and target population
(Table 3). Thus, a trial testing a new
drug for perianal disease requires appli-
cation of an index reflecting severity of
subjective perianal problems (20), ob-
jective assessment of the anatomical
disease using endoscopy or ultrasound
(21) and a laboratory evaluation such
as the serum haptoglobin (5) which
may reflect the degree of inflammation.

Definitions of remission, improve-
ment, absence of change or worsening
– the important outcome events in any
clinical trial – must be defined by the
investigators based on the study objec-
tives and expected mechanism of treat-
ment. Although available disease

TABLE 3
Selecting an index for a particular study

Take into account the following parame-

ters:

1. Disease characteristics

2. Study population characteristics

3. Intervention being tested

4. Investigators’ preference or comfort

5. Index attributes
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activity indices have been adequate
for previous trials, as patient popula-
tions are stratified more homo-
geneously and different therapeutic in-
terventions are tested, more refined ‘i-
ndices’ and health status instruments
will be needed to assess subpopulations

of patients. Endoscopic indices for
Crohn’s disease need to be simplified
and made more user-friendly. As newer
imaging techniques are refined, so
too will new endoscopic or imaging in-
dices be developed. Laboratory indices
should be determined by both the

disease parameters and the presumed
mechanism of drug action. Finally, it
should be emphasized that to assess the
full spectrum of outcomes in clinical
trials, health-related quality of life and
adverse effects of treatment should be
included.
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