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Abstract

Patients with extensive or complicated Crohn’s dis-
ease (CD) at diagnosis should be treated straight-
away with immunosuppressive therapy according to
the most recent guidelines. In patients with localized
and uncomplicated CD at diagnosis, early use of im-
munosuppressive therapy is debated for preventing
disease progression and limiting the disabling clinical
impact. In this context, there is a need for predictors
of benign or unfavourable subsequent clinical course,
in order to avoid over-treating with risky drugs those
patients who would have experienced spontaneous
mid-term asymptomatic disease without progression
towards irreversible intestinal lesions. At diagnosis, an
age below 40 years, the presence of perianal lesions
and the need for treating the first flare with steroids
have been consistently associated with an unfavour-
able subsequent 5-year or 10-year clinical course. The
positive predictive value of unfavourable course in pa-
tients with 2 or 3 predictors ranges between 0.75 and
0.95 in population-based and referral centre cohorts.
Consequently, the use of these predictors can be in-
tegrated into the elements that influence individual
decisions. In the CD postoperative context, keeping
smoking and history of prior resection are the stron-
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gest predictors of disease symptomatic recurrence.
However, these clinical predictors alone are not as
reliable as severity of early postoperative endoscopic
recurrence in clinical practice. In ulcerative colitis (UC),
extensive colitis at diagnosis is associated with un-
favourable clinical course in the first 5 to 10 years of
the disease, and also with long-term colectomy and
colorectal inflammation-associated colorectal cancer.
In patients with extensive UC at diagnosis, a rapid
step-up strategy aiming to achieve sustained deep
remission should therefore be considered. At the mo-
ment, no reliable serological or genetic predictor of
inflammatory bowel disease clinical course has been
identified.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

The lifelong risk of developing inflammatory bowel dis-
ease (IBD) exceeds one percent in industrialized coun-
tries!". Such diseases are considered as chronic, with a
small trend towards spontancous long-term extinction in
ulcerative colitis (UC)", but not in Crohn’s disease (CD)".
Despite an increasing use of immunosuppressive thera-
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py, the long-term risk of intestinal resection and perma-
nent ileostomy in CD is approximately 80% and 10%,
respectivelym. In UC, the actuarial risk of colectomy is
about one percent per year in population-based cohorts
of Northern Europe4. To reverse these unfavourable
figures that have not significantly changed during the
last five decades”, the early use of aggressive therapy,
such as the combination of thiopurines and anti-tumor
necrosis factor (TNF) therapym, is considered both in
CD and UC, with the aim of bringing patients into deep
and sustained remission. However, some CD patients
present at diagnosis with localized and uncomplicated
(no perforation, no stricture) disease, and some UC pa-
tients present at diagnosis without disabling symptoms,
biological abnormalities or severe endoscopic lesions. In
those patients, the early and prolonged use of immuno-
suppressive therapy, with its associated risk of serious

" and cancers™

infections , is questionable because the
spontaneous evolution of the disease could have been
benign. The risk of over-treating patients could be re-
duced in theory with the use of clinical, biological or
endoscopic factors present at diagnosis and able to pre-
dict the subsequent course of IBD. In CD, there is also a
need for predictors after complete resection of intestinal
lesions when considering the postoperative preventive
use of immunosuppressive therapy for limiting the risk
of clinical recurrence. We review here the literature
on clinical, serological and genetic predictors of IBD
course, and discuss which predictors can be potentially

useful in clinical practice.

CD

Clinical predictors of CD course

Prediction at diagnosis of unfavourable 5-year or
10-year clinical course: This question has been spe-
cifically studied in two referral centre cohorts'™'" and
two population-based cohorts*' with fixed 5-year or
10-year study period and complete follow-up in most
patients (Table 1). Markers of unfavourable CD course
were either a single event (first clinical recurrence' ! or
surgical operationm’m) or the presence of at least one el-
ement of a composite definition of disabling disease!""".
Whatever the definition, age below 40 years and pres-
ence of perianal disease at diagnosis were identified in
most studies as predictors of subsequent unfavourable
evolution. Need for steroids for treating the first flare
and presence of upper gastrointestinal lesions were as-
sociated with a poor outcome in two studies. Finally, in
two single studies, terminal ileal location and ileo-colonic
lesions were predictive of first surgical operation and
disabling disease, respectively. Of note, active smoking
status, which is an established transient worsening factor
of CD course™'” was not shown to be an indepen-
dent predictor of unfavourable short and mid-term CD
course in these studies.

Other studies: As a general feature, clinical predic-
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tors of unfavourable CD course identified in the above
dedicated 5-year and 10-yeat studies have been confirmed
in other studies with various design, follow-up time and
endpoints. In the historical national cooperative CD study,
perianal disease was an independent predictor of unfa-
vourable outcome among 1084 patients'”. In a Portu-
guese referral centre cohort testing CD outcome accord-
ing to Vienna classification and other clinical markers,
carlier age at diagnosis, penetrating lesions (including
perianal fistulas and abscesses) and ileo-colonic location
were associated with unfavourable outcome!”. In the
Olmstedt population-based study, young age was predic-
tive of surgery, irrespective of smoking status' . In the
Maastricht population-based cohort, young age, small
bowel location and stricturing lesions were predictive of
first surgery in 476 patients with a mean follow-up of
7 years™. In a referral centre population from Boston,
early surgery (within 3 years of diagnosis) was associ-
ated with active smoking status, ileal location and need
for eatly steroids in 345 patients followed for at least 3
yearsm.

Whether childhood- and adult-onset CD courses dif-
fer in terms of severity has been recently questioned[22’23].
Patients with childhood-onset disease tend to have more
extensive intestinal involvement, more active disease
requiring more immunosuppressive therapy, and more
rapid disease progression. By contrast, CD patients with
a family history of IBD do not exhibit a more severe
disease course in population-based studies™ as well as in
referral centre populations“zl. Finally, erythema nodosum
and pyoderma gangrenosum, at diagnosis or later in the

) . 25
disease, are not predictive of more severe CD course'™

Clinical predictors of long-term CD course: There are
very scarce data on predictors of the long-term evolution
of CD. In the Saint-Antoine cohort, predictors of 15-year
CD course were characterized in 600 patientsm. Non-
severe evolution was defined as clinically inactive disease
for greater than 12 years, less than one intestinal resection
without permanent stoma and no death. Factors indepen-
dently associated with a non-severe 15-year clinical course
were non-smoking status, rectal sparing, high educational
level, older age and longer disease duration.

Clinical predictors of postoperative recurrence:
Literature on clinical predictors of postoperative recur-
rence is abundant and has been extensively reviewed
recently” . In brief, postoperative active smoking status
appears in most studies as a strong predictor of postop-
erative recurrence: the risk of clinical recurrence and re-
operation is approximately doubled in smokers™, with an
increase in the risk according to the number of cigarettes
smoked per day among smokers™. The other indepen-
dent undisputed predictor of postoperative recurrence is
a history of prior resection. The positive predictive value
of penetrating disease behaviour, short disease duration
prior to surgery, non-colonic disease location, long dura-
tion and extensive bowel resection has been evidenced
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No. of Definition or marker of Independent predictors of unfavourable course,
Study Cohort type N . .
patients unfavourable course present at diagnosis
Crohn’s disease
Within the first 5 yr after diagnosis
Beaugerie et al"”, 2006 Referral centre (Saint- 1188  Disabling disease' Age <40 yr

Antoine)

Henriksen et al"®, 2007 Population-based (IBSEN) 200

study period
Disabling disease'

Loly et al""!, 2008 Referral centre (Liege) 361

Within the first 10 yr after diagnosis
Wolters et al™, 2006 Population-based (EC-IBD) 358

Solberg et al™, 2007 Population-based (IBSEN) 197

Ulcerative colitis
Within the first 5 yr after diagnosis
Henriksen et al, 2007  Population-based (IBSEN) 454

Within the first 10 yr after diagnosis
Langholz et al®”, 1994 Population-based (county 1161
of Copenhagen)

Hoie et al®™, 2007 Population-based (EC-IBD) 771

Hoie et al™”, 2007
Solberg et al*!, 2009

Population-based (EC-IBD) 781
Population-based (IBSEN) 423

Intestinal resection within the

First recurrence

First surgical operation

Relapse during the study period

Frequent relapse

Colectomy
Colectomy

Perianal disease
Need for steroids for treating the first flare
Upper gastrointestinal lesions

Perianal disease
Need for steroids for treating the first flare
Ileo-colonic lesions

Upper gastrointestinal lesions

Age <40 yr

Age <40 yr

Stricturing and penetrating behaviour” (including
perianal fistulas and abscesses)

Terminal ileal location

Female gender
Younger age

Relapsing or chronic active course Less systemic symptoms (fever, weight loss)
Colectomy

Extensive colitis

High disease activity (including systemic symptoms)
Female gender

Younger age

Non-smoking status

Extensive colitis

Extensive colitis

'One or more of the following criteria: more than 2 steroid courses, steroid dependence, hospitalization for disease flare or complication, disabling chronic

symptoms, need for immunosuppressive therapy, intestinal resection or surgical operation for surgical disease; *According to Vienna classification. IBSEN:

A population-based inception cohort study; EC-IBD: European collaborative study group of inflammatory bowel disease.

less consistently. Finally, the roles of young age at onset
and family history remain controversial.

Serological predictors of CD course

The search for serologic markers in IBD has led to the
discovery of specific antibodies. Perinuclear anti-neutro-
phil antibody (pANCA) is associated with UC or UC-like
CD whereas anti-Saccharomyces cerevisiae antibody (ASCA,
glycan antibody) is mostly associated with cDPH,
Three other markers linked to immune response towards
bacteria have been identified; antibodies to the Escherichia
coli outer-membrane porin C (OmpC), the Pseudomonas
flnorescens CD-related protein [anti-CD related bacterial
sequence (I12)] and the CBirl ﬂagellinm’m.

Many studies have been performed to assess the
predictive value of these serological markers. Reactivity
to ASCA, OmpC, anti-I12 and CBirl has been associated
with eatly disease onset CD, fibrostenosing and penetrat-
ing disease and need for early small bowel surgerymm. In
paediatric CD patients, baseline ASCA reactivity has been
associated with eatlier complications, relapsing disease
and need for an additional surgerym. The frequency of
disease complications increases with reactivity to increas-
ing numbers of antigens (ASCA, anti-12, anti-OmpC,
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and anti-CBir1)"., PANCA has been shown to be associ-
ated with less severe disease, UC-like disease and to be
negatively associated with small bowel complicarionl%ﬁ()].
ASCA positivity has been associated with CD of the
pouch after ileal pouch-anal anastomosis (IPAA)™,

Genetic predictors of CD course

Before the era of genome-wide association studies, the
role of genetic factors in IBD severity had been looked
for by comparing familial and sporadic IBD. Although
having a relative with IBD increases the risk for CD, the
severity of CD is unaffected by family historym]. A fami-
ly history of CD increases the risk of subsequent CD af-
ter IPAA. Identifying genetic prognostic factors in IBD
is a very attractive option as they are already present at
the onset of the disease and actually even eatlier. Their
main advantage is their long-term stability, which is not
the case for many other potential predictive factors such
as clinical parameters or serologic markers. However, de-
spite a growing number of identified susceptibility loci in
both CD and UC™", only very few have been associated
with disease outcome. The presence of NOD2 polymort-
phism has been associated with a more aggressive clini-
cal course of CD; i.e., higher risk of intestinal strictures,
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Study Cohort type No. of

Prevalence of
patients unfavourable course” (%)

Positive predictive value of the presence of 2 or 3 predictors'
for predicting 5 yr unfavourable clinical course (%)

Reference study
Beaugerie et al"”, 2006 Saint-Antoine referral population 1123

Validating populations
Beaugerie et al"”, 2006 Independent subsequent sample of 302
the Saint-Antoine referral population

Loly et al™, 2008 Liege referral population 361
Beaugerie et al*”, 2009 Population-based population 423
(Olmstedt county)

85.2 2 predictors: 91
3 predictors: 93

85.2 2 predictors: 84

3 predictors: 91
57.9 2 or 3 predictors: 67
742 2 or 3 predictors: 74

'Age < 40 years and perianal lesions at first presentation, need for steroids for treating the first flare; “‘Unfavourable clinical Crohn’s disease course (one or

more of the following criteria: more than 2 steroid courses, steroid dependence, hospitalization for disease flare or complication, disabling chronic symp-

toms, need for immunosuppressive therapy, intestinal resection or surgical operation for surgical disease) within the 5 years following diagnosis.

eatlier need for first surgery and reduced postoperative
disease-free interval™ ™. Some studies have also tried to
identify genetic factors associated with response to treat-
ment. Polymorphisms in multi-drug resistant 1 (MDRY),
TNF and migration inhibitory factor genes have been
associated with corticosteroid refractoriness or sensitiv-
ity in CD and UC"™™"), MDR7 polymorphism has also
been associated with a higher risk of cyclosporine failure
in patients with steroid-resistant UC™. The efficacy of
infliximab is partly due to the induction of apoptosis
in activated T lymphocytes. A research group in Leu-
ven has analyzed infliximab-treated patients and found
polymorphisms in apoptosis genes predicting response
to infliximab therapy in luminal and fistulizing Crohn's
disease™. Other studies suggest that genetic polymor-
phisms might be useful to predict anti-TNF therapeutic
responsiveness in paediatric IBD"”.

Despite their attractiveness, genetic markers will
probably never be able to fully predict IBD behaviour
and complications, because of the major role of envi-
ronmental factors in the disease pathogenesis. On the
other hand, they could be associated with other factors,
such as clinical or microbiological data, in order to build
relevant composite predicting tools.

Relevance and potential use of predictors in CD

Saint-Antoine clinical predictors at diagnosis and
early use of immunosuppressive therapy: In the
Saint-Antoine cohort, patients were considered as hav-
ing an unfavourable (“disabling”) clinical course in the
first five years after diagnosis if they met at least one of
the following criteria during the study period: more than
2 steroid courses, steroid dependence, hospitalization for
disease flare or complication, disabling chronic symp-
toms, need for immunosuppressive therapy, intestinal re-
section or surgical operation for perianal disease. Among
the 1123 patients studied, the rate of unfavourable
course was 85%. By multivariate analysis, initial need for
steroid use, age below 40 years and perianal disease at
diagnosis were the three independent predictors of sub-
sequent 5-year unfavourable course. The positive predic-
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tive value of unfavourable course in patients with two or
three predictors was 0.91 and 0.93, respectively.

The Saint-Antoine clinical predictors are the only
predictive factors that have been tested subsequently in
independent population samples (Table 2). In a subse-
quent group of 302 patients from the Saint-Antoine cen-
tre, the positive predictive value of unfavourable course
in patients with two or three predictors was 0.84 and 0.91,
respectively"’. The Saint-Antoine predictors were subse-
quently evaluated in two independent cohorts, using the
same definition of unfavourable CD course as in the ref-
erence study. In the Liege referral population, the posi-
tive predictive value of unfavourable course in patients
with two or three predictors was 0.67"", This rate was
0.74 in the Olmstedt population®. In conclusion, using
the three Saint-Antoine predictors at diagnosis, the pre-
diction of subsequent 5-year unfavourable CD course is
accurate in more than two-thirds of patients from vari-
ous populations. It is plausible that prediction accuracy
holds true for the 5 to 10-year CD clinical coutse, since
a strong homology has been demonstrated between the
course pattern of CD in the first 3 years of the disease
and the 7 subsequent years™

In the literature, the proportion of patients exhibit-
ing unfavourable clinical course in the first 5 years of the
disease, whatever the definition (disabling disease, fre-
quent clinical relapses, chronic disabling symptoms, need
for surgery, efe.) exceeds 50%, with an expected trend
towards higher prevalence in referral centre cohorts
than in population-based studies”™. In clinical practice,
patients presenting at diagnosis with irreversible pen-
etrating or stricturing lesions, requiring (or not) immedi-
ate operation, can be considered as having complicated
disease at diagnosis requiring early aggressive therapy
(Figure 1). In the second recent European Crohn’s and
Colitis Organisation (ECCO) CD consensus, patients
with upper gastrointestinal lesions or extensive (> 100
cm) lesions at diagnosis are also considered as having
severe disease at presentation which justifies immediate
use of immunosuppressive therapy”™. In the remaining
patients, the need for treating moderate to severe flares
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Presentation of Crohn’s disease
at diagnosis

Complicated disease (perforation,
stricture)
Consider surgery and/or early IT
when appropriate’

Uncomplicated disease (no
perforation or irreversible
stricture)

Mild flare of localised disease

Moderate to severe flare or non-
localised disease
Early IT recommended’

No need for systemic steroids
Consider taking into account
predictors’

Need for systemic steroids
Early IT recommended"

Age > 40 yr and/or no perianal lesions
Consider step-up approach

Age < 40 yr and perianal lesions
Consider early IT

Figure 1 Indication for early immunosuppressive therapy. Thiopurines and/or anti-tumor necrosis factor therapy, according to presentation of Crohn’s disease
at diagnosis, 'European Crohn's and Colitis Organisation guidelines and “Saint-Antoine predictors (2 or 3 of the following items at diagnosis are predictive for subse-
quent 5-year unfavourable course: Age < 40 years, need for systemic steroids and presence of perianal lesions). IT: Inmunosuppressive therapy.

with systemic steroids is increasingly considered as an
indication for concurrent initiation of immunosuppres-
sive therapyM, taking into account, for instance, the high
rate of recurrence within the year after steroid discon-
tinuation™. Among the patients treated with systemic
steroids from diagnosis, it must be noted that those who
are younger than 40 years and/or have perianal lesions
at diagnosis have spso facto at least two predictors of un-
favourable subsequent disease. Finally, patients with first
disease flare not requiring systemic steroids often have
localised” (< 30 cm) continuous intestinal disease with
mild symptoms. In this context of true initial benign
disease only, Saint-Antoine predictors may be helpful for
the decision: in particular, young patients with perianal
lesions could be considered for early immunosuppressive
therapy, given the high risk of subsequent unfavourable
course. However, if early immunosuppressive therapy
is not decided on and if patients go rapidly into clini-
cal remission, subclinical inflammatory lesions can now
be monitored using blood C-reactive protein, magnetic
resonance imaging and faecal calprotectin evaluations,
limiting the risk of subclinical progression of intestinal
lesions towards irreversible damage without appropriate
change in maintenance treatment.

Clinical predictors at surgery of postoperative re-
currence and choice of the postoperative mainte-
nance treatment: After intestinal resection, all previous
smokers are strongly encouraged to quit smoking. For
guiding the choice of the immediate postoperative treat-
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ment, in the absence of a validated predictive index, the
members of the ECCO consensus group have selected
some of the predictors reported in the literature series.
In addition to the two undisputed predictors of early
recurrence (keeping smoking and prior resection), pen-
etrating disease behaviour, perianal disease and extensive
small bowel resection have been proposed as risk fac-
tors. In patients with at least one risk factor, thiopurines
are proposed as the drug of choice for preventing eatly
recurrence. However, it is also recommended to perform
during the first postoperative year an ileocolonoscopy in
order to assess the presence and severity of endoscopic
perianastomotic lesions. These endoscopic findings are
unanimously considered as the gold standard predictor
of subsequent clinical evolution®” so that the defi-
nite choice of the postoperative prophylactic treatment
should be based on the severity of endoscopic lesions™
As a consequence, the choice of immediate therapy
based on (insufficiently) validated clinical predictors os
tailored treatment initiated according to endoscopic find-
ings has a limited impact since, in all patients, the final
choice of the mid-term prophylactic treatment is based
on endoscopic findings.

uc

Clinical predictors of UC course

Prediction at diagnosis of unfavourable 5-year or
10-year clinical course: This question has been spe-
cifically studied in five population-based studies (Table
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1)1z, Young age at diagnosis and female gender

were associated in two studies with a trend towards

more frequent relapses“z’s(ﬂ. Active smoking status was

associated with reduced number of relapses within 10
. .. [56]

years after diagnosis in one cohort only™", but many

other studies on the natural history have established the

relationship between sustained non-smoking status and

. . 1
less active disease course!”

, with reversion of this impact
when resuming smokingﬂs]. However, of course, patients
with UC are not encouraged to smoke. Finally, in the
Danish cohort, a high level of systemic clinical symp-
toms at presentation (fever, weight loss) was associated
at the same time with a trend towards infrequent relapses
and chronic disease but higher risk of colectomy. Since
proctocolectomy is no longer considered as the end of
the medical problems in most operated patients, the risk
of colectomy is a good marker of overall severity in pa-
tients with UC. Extensive colitis at presentation (defined
as upper limit of macroscopic lesions proximal to the
splenic flexure) has consistently been evidenced as an
independent predictor of colectomy within the 10 years
after diagnosis.

Serological and genetic predictors of UC course
Serological and genetic predictors have been far less
studied in UC than in CD and only a few clinical set-
tings have been investigated. As in CD, the severity
of UC does not seem to be affected by family history
of IBD"*. In the pre-colectomy situation, high lev-
els of pANCA have been associated with the risk of
subsequent chronic pouchitis in UC patients undergo-
ing TPAA®”". pANCA might also be useful to predict
response to anti-TNF therapy since negative status has
been independently associated with eatly response to this
treatment”). Some genetic factors might also be useful
to predict response to treatment in the future. A recent
study by a German group suggests that homozygous
carriers of IBD risk-increasing II.23K variants are more
likely to respond to infliximab than are homozygous
carriers of IBD risk-decreasing II.23KR variants®, Tt is
also possible that a genetic scoring system taking into ac-
count several single nucleotide polymorphisms might be
able to identify medically refractory UC patients[ml. As
in CD, serological and genetic markers will probably be
useful in future composite predicting tools.

Relevance and potential use of predictors in UC

Compared with CD, individual natural history of pa-
tients is harder to predict than in CD" and the clinical
relevance of clinical predictors of 10-year UC severity
has not been validated in independent cohorts. How-
ever, extensive colitis at diagnosis consistently appears as
a predictor of subsequent colectomy. In addition, exten-
sive colitis is strongly associated with the risk of long-
term colorectal cancer™* and persisting colonic mu-
cosal inflammation (macroscopicl64J and microscopicw‘ﬂ)
also contribute independently to the risk. Finally, the
IBSEN group also demonstrated that obtaining mucosal
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healing in the short-term in patients with UC is associ-
ated with a reduced risk of subsequent colectomy'’.
In this context, it is reasonable to suggest considering a
more aggressive therapeutic strategy (for instance, faster
step-up approach) in patients with extensive colitis at
diagnosis.

In conclusion, at the moment no reliable genetic
or serological predictor of IBD course can be used in
clinical practice. Saint-Antoine clinical predictors of
subsequent unfavourable CD course may be taken into
account in the decision about early immunosuppressive
therapy in selected patients, and extensive colitis at diag-
nosis should influence individual therapeutic strategy in
UC. However, we are aiming now towards the primary
therapeutic goal of obtaining sustained deep remission
(including mucosal healing) rather than simple sustained
clinical remission. Consequently, we will need to identify
predictors at diagnosis of subsequent sustained deep
remission. Given the growing research in genetics and
pharmacogenomics, we can imagine that sensitive and
reliable predictors will be available in the near future.
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