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Abstract

Outstanding progress regarding the pathophysiology
of Crohn’s disease (CD) has led to the development of
innovative therapeutic concepts. Numerous controlled
trials have been performed in CD. This review concen-
trates on the results of randomized, placebo-controlled
trials, and meta-analyses when available, that provide
the highest degree of evidence. Current guidelines on
the management of CD recommend a step-up approach
to treatment involving the addition of more powerful
therapies as the severity of disease and refractoriness
to therapy increase. The advent of biological drugs has
opened new therapeutic horizons for treating CD, modi-
fying the treatment goals. However, the large majority of
patients with CD will be managed through conventional
therapy, even if they are a prelude to biological therapy.
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INTRODUCTION

Medical treatment of the acute exacerbation of Crohn’s
disease (CD) is successful in most patients, but some of the
most difficult tasks in medicine are to modify the pattern
of chronic inflammatory disease, preventing complications
such as strictures, abscesses, fistulae and chronic disease
activity, and maintaining remission"’. The location of CD
changes infrequently over time, in contrast to disease be-
havior, which changes in most patients with increasing dis-
ease duration. Whereas the great majority of patients have
inflammatory, non-penetrating and non-stricturing disease
behavior at diagnosis, the risk of intestinal complications
ultimately affects the majority over time”. Although medi-
cal treatment of CD is the focus of this review, non-phat-
macological factors, including changes in lifestyle, should
not be neglected. Probably the most important recommen-
dation is smoking cessation. Smoking has been shown to
be a risk factor for CD relapse after medically- or surgically-
induced remission” and is associated with the need for
higher doses of corticosteroids and immunosuppressants[4].
Furthermore, a prospective trial has shown that only one
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year of smoking cessation leads to a more benign course of
disease with a lower rate of relapsem. This trial also showed
that the ability to quit smoking clearly depended on the
physician’s role. Consequently, conventional treatment of
CD should start, if you will, with convincing the patient to
stop smoking when appropriate.

ACTIVE DISEASE

The general principles for treating active disease are to
consider activity, site and behavior (inflammatory, stric-
turing, fistulating) of disease". The choice of treatment
is also influenced by the previous response to treatment,
side effect profile of medication, presence of extraintes-
tinal complications and the course of disease.

The activity of CD can be assessed clinically and endo-
scopically, or more formally by different indices”. The most
established way for clinical trials is through the Crohn’s
disease activity index (CDAI), which includes symptoms
and objective criteria such as anemia and body Weightm.
Index values of 150 and below are associated with quies-
cent disease; values above that indicate active disease, and
values above 450 indicate extremely severe disease. Other
markers of activity such as erythrocyte sedimentation rate,
C-reactive protein (CRP), or platelet count should also be
taken into account. Fecal lactoferrin and calprotectin are
highly sensitive and specific markers for detecting intestinal
inflammation. These markers are similarly useful for both
CD and ulcerative colitis to monitor the therapeutic re-
sponse to treatments™ "\

Endoscopic evaluation is unnecessary in every exacer-
bation, but helps when there is a disparity between symp-
toms and objective markers of inflammation, or when it
is necessary to re-evaluate disease localization. The Ameri-
can College of Gastroenterology has characterized the
different disease activities in clinical practice as follows'";
mild to moderately active disease as “ambulatory patients
able to tolerate oral alimentation without manifestations
of dehydration, toxicity (high fevers, rigors, and prostra-
tion), abdominal tenderness, painful mass, obstruction or
> 10% weight loss”. In contrast, moderate to severe dis-
ease can be recognized in “patients who have failed to re-
spond to treatment for mild to moderate disease, or those
with more prominent symptoms such as fever, significant
weight loss, abdominal pain or tenderness, intermittent
nausea ot vomiting (without obstructive findings), or sig-
nificant anemia”. Severe disease refers to “patients with
persisting symptoms despite the introduction of steroids
as outpatients, or individuals presenting with high fever,
persistent vomiting, evidence of intestinal obstruction,
rebound tenderness, cachexia, or evidence of an abscess”.

Aminosalicylates

No debate regarding the therapy for CD has been as long-
standing and controversial as whether 5-aminosalicylic acid
(5-ASA)-containing drugs in CD are justified or not. Nu-
merous studies have been performed over the last 25 years,
but the data from those currently available do not unequiv-
ocally support either point of view. This is partly because
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differences in study design and dosage render comparison
of the outcomes rather difficult. Sulfasalazine is the parent
compound, consisting of 5-ASA linked by an azo-bond to
sulfapyridine which is split off by bacterial azo-reductase
in the colon. The efficacy of sulfasalazine can therefore
be expected to be limited to colonic disease. Furthermore,
up to 50% of patients are unable to tolerate sulfasalazine
at a dose of 4 g/d, due to nausea, headache, vomiting, or
epigastric pain. These side effects are usually caused by the
sulfapyridine moiety. Therefore, other 5-ASA formulations
(mesalazine formulations and the pro-drugs olsalazine and
balsalazide) without sulfapyridine have been introduced
with different pharmacodynamic and pharmacokinetic
profiles. These different preparations are best considered
to be different and not interchangeable.

Sulfasalazine is significantly better than placebo in ran-
domized clinical trials for inducing remission in active
CD" M. As anticipated, subgroup analyses suggest that
patients with isolated colonic disease benefit most from
sulfasalazine therapym’m, whereas patients treated previ-
ously with prednisone fail to respondm. Treatment with
prednisolone is likely to be a marker of disease severity,
rather than a generic modification of the response to sulfa-
salazine. Sulfasalazine has not been shown to have steroid-
sparing properties’” " The European Crohn’s and Colitis
Organisation (ECCO) consensus on the management
of CD states that active colonic CD can be treated with
sulfasalazine if only mildly active, but that it cannot be
recommended as first-line therapy because of the high in-
cidence of side effects'". It may, however, be appropriate
in selected patients, such as those with arthropathy. Once
5-ASA was identified as the active moiety in sulfasalazine,
it is not surprising that other 5-ASA-containing formula-
tions (such as mesalazine) were tested in CD.

Different pharmacological preparations allow release
of the active drug in different parts of the intestine.
Therefore, mesalazine, in contrast to sulfasalazine, might
conceivably be used in CD affecting the small bowel.
The studies on induction of remission in active CD with
mesalazine, however, have yielded conflicting data. Six
placebo-controlled trials with different dosages of me-
salazine for treating active CD have so far been published.
Two studies did not detect a benefit of mesalazine over

16,17 .
11 Tremaine observed a

placebo for inducing remission
significantly greater number of patients with a response
(defined as a decrease in CDAI = 70 and/or CDAI < 150),
but this benefit was minute (9 patients with mesalazine
treatment »s 4 patients in the placebo group). However,
there was no significant difference for clinical remission
alone”. Singleton ez al™ conducted three separate trials
with mesalazine (Pentasa) that have been combined in
a meta-analysis, even though two of the three trials were
never published in full". This analysis observed a statisti-
cally significant benefit of mesalazine over placebo, but
the benefit was technical (a greater reduction in CDAI
of 18 points compared to placebo in the intention-to-
treat-analysis), and of debatable clinical significance.
Consequently, if mesalazine is used to treat active CD, the
physician must be aware that it is little more effective than
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placebo. On the other hand, treatment with placebo is not
the same as no treatment at all!

Budesonide

The introduction of the topically acting steroid budesonide
has become an attractive option for treating patients with
CD located in the terminal ileum or right colon. Due to
rapid metabolism by cytochrome P-450 enzymes in the
liver, budesonide has less systemic bioavailability than con-
ventional corticosteroids. Budesonide has been shown to
be effective in inducing remission of active CD in several
controlled studies™ ™, with remission rates ranging from
51% to 69% of patients over a period of 8 to 12 wk. A
Cochrane Systematic Review combined data from 12 pub-
lished studies investigating budesonide in comparison to
placebo, 5-ASA and systemic corticosteroids””, and showed
that budesonide is more effective at inducing short-term
remission, within 8 wk of treatment, in moderately active
CD than placebo [relative risk (RR): 1.96, 95% confidence
interval (CI): 1.19 to 3.23] or mesalamine (RR: 1.63; 95%
CI: 1.23 to 2.16). Budesonide was significantly less effective
than conventional steroids for induction of remission (RR:
0.86, 95% CI: 0.76 to 0.98), particularly among patients
with severe disease (CDAI > 300) (RR: 0.52, 95% CI: 0.28
to 0.95). Fewer adverse events occurred in those treated
with budesonide compared to conventional steroids (RR:
0.64, 95% CI: 0.54 to 0.76) and budesonide was better able
to preserve adrenal function (RR for abnormal ACTH test
0.65, 95% CI: 0.55 to 0.78). The recommended dose of
budesonide is 9 mg/d, usually for 6 wk, and then tapered 3
mg every 2-4 wk unless continued therapy with budesonide
is considered (see below). The ECCO Consensus recom-
mends budesonide 9 mg daily as the preferred treatment
for mildly active localized ileocecal CD'".,

Systemic corticosteroids

The effect of systemic steroids for remission induction in
CD has been studied in several uncontrolled”” and con-
trolled trials™”. Overall, the clinical response rate achieved
varies from 60% to 97% over a period of 1 to 5 mo. In
active CD, corticosteroids have been shown to be superior
to sulfasalazine, azathioprine and placebom’lzj. Remark-
ably, no dose-finding studies have been performed. Re-
ported doses range from 30 mg/d up to 1 mg/kg per day,
but most clinicians start with prednisolone 40-60 mg/d,
although some vary this according to body weight (1 mg/kg),
especially in children. A Cochrane Systematic Review
by Benchimol ez a/” included data from two placebo-
controlled and six 5-ASA-controlled studies. Systemic
steroids were significantly more effective (RR: 1.99, 95%
CI 1.51-2.64, P < 0.00001) than placebo and significantly
more effective than 5-ASA (RR: 1.65, 95% CI: 1.33-2.03,
P < 0.00001). Across the different studies, systemic stet-
oids have been shown to be effective in mild to severely
active CD of any localization.

However, the short-term (i.e. 7 to 18 wk) high remis-
sion rate induced by systemic corticosteroids does not last,
as 16% to 36% of patients become steroid-dependent, and
less than half of the initially responding patients will still
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be in remission 1 year after the initial treatment with ster-
0ids™?. In a multi-center, randomized, open-label study
comparing a conventional treatment algorithm (steroids
followed by immunomodulators in case of relapse after
tapering off steroids) us early combined immunosuppres-
sion [three infusions of infliximab (IFX) and concomitant
immunomodulators], 74% of patients in the conventional
arm were receiving immunomodulators at week 104"
again underlining the poor long-term outcome of remis-
sion induced with systemic steroids. Comparing the two
arms with respect to the primary end-point, steroid-free
remission, 40/65 (61.5%) in the eatly combined immuno-
suppression arm »s 27/64 (42.2%) in the conventional arm
were in remission at week 54 (absolute difference 19.3%,
95% CI: 2.4-36.3, P = 0.0278). Howevet, beyond 1 year
of follow-up, there was no difference in the steroid-free
remission rate between the two groups. It is thus currently
unclear whether replacing steroids by anti-tumour necrosis
factor (INF) agents in first-line therapy for active CD will
lead to better long-term outcomes. There are no data avail-
able offering a direct comparison of treatments other than
IFX (e.g. immunomodulators) with corticosteroids as first-
line therapy for remission induction.

The short-term outcome of a first course of steroids
shows that approximately 50%-60% of patients have a
complete response, 30% a partial response, and about
10%-20% have no response. However, at 1 year, only a
third of patients will have a durable response, while an-
other third become corticosteroid-dependent and cannot
be withdrawn from treatment without a relapse of symp-
toms, and another third develop steroid resistance’” .
Corticosteroid-dependence is a particular concern due to
well-established systemic and metabolic toxicities associ-
ated with long-term corticosteroid use. Recent data from
a referral centre in France identified the need for corticos-
teroids during the first flare as a predictor of a disabling
disease course over the subsequent 5 years™,

Tapering should be performed according to improve-
ment of clinical symptoms and is usually done in steps of
5-10 mg/wk. At lower dosages, tapering might be reduced
to 2.5-5 mg/wk. Intravenous steroids are frequently used
when oral treatment has not been effective, but whether
this has an advantage over oral therapy in acute severe
flares is unclear. The ECCO Consensus on CD manage-
ment recommends that systemic corticosteroids should be
used initially in patients with moderate to severe disease!".

Corticosteroids are undoubtedly effective in relieving
symptoms in CD"*"! however, high-dose corticosteroids
induce complete mucosal healing in only 13% of patients
and a proportion of patients who achieve clinical remission
on corticosteroids may in fact have worsened disease at the

mucosal level™.

Azathioprine/mercaptopurine

The most commonly used immunomodulators are the
thiopurines, mercaptopurine (MP) and its prodrug aza-
thioprine (AZA). A number of clinical trials have studied
the efficacy of these immunomodulators in active CD.
The most convincing data were obtained in the eatly trial

April 14, 2011 | Volume 17 | Issue 14 |



by Present where 67% patients in the MP group achieved
remission compared to 8% given placebom. Other trials
have not observed a significant difference of AZA com-
pared to placebo[“’m, but this partly reflects trial design,
dose and duration of therapy for this drug, which takes up
to three months to be effective.

Despite these conflicting data, a recent Cochrane analy-
sis evaluated 8 randomized placebo-controlled trials of AZA
and 6-MP therapy in adult patients: five dealt with active
disease and three had multiple therapeutic arms. The odds
ratio (OR) of a response to AZA or 6-MP therapy com-
pared with placebo in active CD was 2.43 (95% CI: 1.62 to
3.64). This corresponded to a number needed to treat (NNT)
of about 5 to observe an effect of therapy in one patient.
When the two trials using 6-MP in active disease were ex-
cluded from the analysis, the OR was 2.06 (95% CI: 1.25 to
3.39). Treatment > 17 wk increased the OR to 2.61 (95%
CI: 1.69 to 4.03). A steroid-sparing effect was seen with
an OR of 3.69 (95% CI: 2.12 to 6.42), corresponding to a
NNT of about 3 to observe steroid-sparing in one patient.
Adverse events requiring withdrawal from a trial, principally
allergy, leukopenia, pancreatitis and nausea, were increased
with active therapy with an OR of 3.44 (95% CI: 1.52 to
7.77). The NNT to observe one adverse event in one patient
treated with azathioprine or 6-mercaptopurine was 14,

Because thiopurines are slow-acting drugs they are used
less frequently to induce remission and more commonly to
maintain remission. A combination of prednisolone and
AZA was superior to prednisolone monotherapy in one
study'™, Consequently, the main role for thiopurines is as a
steroid-sparing therapy and they should be started for corti-
costeroid-dependent or corticosteroid-refractory patients.

Most evidence is available to support the dose-escalating
method: AZA may be started at 50 mg daily and the dose
increased by 25 mg every 1-2 wk to a target dose of 2.0-3.0
mg/kg along with monitoring for leukopenia and other po-
tential adverse events. Similatly, 6-MP may be started at 50
mg daily and the dose increased by 25 mg every 1-2 wk to
a target dose of 1.0-1.5 mg/kg along with similar monitor-
ing for leukopenia and other potential adverse events. In a
recent survey study, most gastroenterologists escalated the
dose of AZA or 6-MP relatively rapidly, generally within 4
wk, reporting weight-based target dosing[3 .

However, benefits of this therapy are offset by higher
treatment-related risk of lymphoproliferative disorders. In
particular, it has been shown recently™ that a multivari-
ate-adjusted hazard ratio of lymphoproliferative disorder
between patients receiving thiopurines and those who had
never received the drugs was 5.28 (95% CI: 2.01 to 13.9,
P =0.0007).

The ECCO Consensus recommends that AZA/MP
be added to corticosteroids for severe CD in the event
of relapsem. Thiopurines are capable of achieving mu-
cosal healing. AZA heals the mucosa in up to 58% of
patients at 1 year and 70% at 2 years, and is superior to
budesonide (mucosal healing rate 15%)"™. For those
who had been on AZA for longer than 3.5 years and
who were in clinical remission, complete mucosal heal-

ing was seen in 36% and absence of ulcers in 539",
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In the same study, endoscopic scores correlated well
with clinical activity indicators. In the postoperative set-
ting, AZA can achieve complete mucosal healing of
recurrent ileitis in 40% of patients and improvement in
93% after at least 6 mo of therapym]; however, endoscopy
at 6 mo may be too eatly to assess the effect of AZA in de
novo disease, as seen in the Study of Biologic and Immu-
nomodulator-Naive Patients in CD (SONIC)™.

AZA/6-MP treatment should be maintained for sev-
eral years due to the high relapse rate of patients when
these drugs are discontinued. Many studies have inves-
tigated the duration of maintenance of remission after
AZA/GMP withdrawal in CD patients who wete in long-
term remission while on this therapy. Withdrawal of
AZA/G6-MP after up to a median of 6 years under treat-
ment and long-standing remission was associated with a
high risk of relapse, whatever the duration of remission
under this treatment. Thus, AZA/6-MP withdrawal is not
equivalent to continued therapy for maintenance of re-
mission in patients with CD who have been in remission
on this therapy. These data suggest that if AZA/G-MP is
well tolerated, it should not be interruptedmm. Younger
age and a higher daily dose of 6-MP were associated with
a higher rate of relapse[M.

Methotrexate

In a pivotal trial conducted by Feagan, methotrexate (MTX)
given intramuscularly 25 mg once a week was more likely to
induce remission than placebo. Steroid-sparing properties
were noted". However, side effects wete mote common
with MTX therapy than with placebo. Other studies using
low-dose MTX have not shown a significant benefit "
and no benefit was observed when high-dose intravenous
MTX was compared to oral AZA™, Like AZA/MP, MTX
is only rarely used to treat acute exacerbations of CD, but
much more frequently for persistently active CD™!, Side ef-
fects of MTX (notably liver dysfunction and myelotoxicity)
need to be monitored and it is contradicted during preg-
nancy. Consequently, it should be used very cautiously in
women of child-beating potential. MTX has the same indi-
cations for treating CD as the thiopurines (although neither
are licensed for treating CD in most countries), but because
of greater familiarity with thiopurines, most gastroenterolo-
gists reserve MTX for active or relapsing CD in patients
refractory to, ot intolerant of, AZA/MP.

Antibiotics

Although antibiotics ate frequently used to treat CD, there
is little substantive evidence from randomized trials.
Nevertheless, increasing awareness of the importance of
mucosal bacteria in the pathogenesis of CD provides a
rationale for exploring antibiotic therapyHSI. Metronidazole
(20 mg/kg per day) was supetior to placebo at reducing
the CDAI, but not at inducing remission, in one of the
few randomized trials™”. Furthermore, this benefit was
only seen in patients with colonic or ileocolonic disease
and no benefits were found with disease limited to the il-
eum. Similar findings were reported in another trial where
a few patients with Crohn’s colitis showed an improve-
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ment". On the other hand, another study reported no
benefit of metronidazole compared to placebo™, nor
to sulfasalazine, in a 4 mo cross-over study. However, in
the cross-over study, patients switched to metronidazole
showed CDAI response, although there was no change in
CDAI in those switched from metronidazole to sulfasala-
Zine[4‘),5()] )

Ciprofloxacin is the other antibiotic used in clinical prac-
tice, commonly in combination with metronidazole. Cip-
rofloxacin was significantly better than placebo at inducing
remission in a small trial™ and similarly effective to me-
salazine®™. In contrast, corticosteroids resulted in higher
rates of clinical remission compared to ciprofloxacin and
metronidazole™. In patients with persistent disease activity
given budesonide, the addition of metronidazole and cip-
rofloxacin was not supetior over budesonide monotherapy,
despite a trend towards benefit in patients with colonic
CD™. Further studies are warranted to establish the role
of antibiotics in the treatment of CD, but for the time be-
ing they cannot be recommended as standard therapy.

As stated by the ECCO, at present, antibiotics are only
considered appropriate for septic complications, symp-
toms attributable to bacterial overgrowth, or perineal dis-
ease. Anti-mycobacterial therapy cannot be recommended
on the evidence from controlled trials'".

MAINTENANCE OF REMISSION

Maintaining medically- or surgically-induced remission of
disease is one of the most important, but most difficult,
therapeutic goals in the treatment of CD. Maintenance
therapy in CD is hampered by few available drugs, mod-
erate rates of efficacy and frequent side effects. In total,
40%-70% of CD patients will experience a symptomatic
relapse within a year of medically- or surgically-induced
remission' "', Silverstein reported that a surgically-induced
remission lasted a mean 766 d, whereas a non-surgical in-
duced remission lasted only 120 d, suggesting that a surgi-
cally-induced remission might be more stable”™. However,
surgery is generally used for obstructive symptoms and not
for inflammatory disease, so like was not being compared
with like, although physicians should not forget the rela-
tively extended period of medication- or symptom-free re-
mission that surgery can offer. It is generally recommended
to base decisions regarding a relapse-preventing therapy on
the likelihood of relapse in an individual patient. Estimates
of risk remain controversial, but well-established tisk fac-
tors such as continuing to smoke, frequent relapses in the
past, petianal or penetrating disease are widely accepted””.
To stop smoking is an important therapeutic goal[2’57]. Sys-
temic corticosteroids should not be used for maintaining
remission due to lack of efficacy and severe long-term side
effects.

MEDICALLY-INDUCED REMISSION
5-ASA

Numerous randomized, placebo-controlled studies, includ-
ing four meta-analyses, have tried to establish a role for
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5-ASA in the maintenance of remission. Different study
regimens, dosages and durations of therapy have been per-
formed, while a substantial number of trials included small
numbers of patients. The two most recent meta-analyses
failed to show a benefit for mesalazine over placebo in the

. . . . . 5758
maintenance of medically-induced remission”",

Azathioprine/mercaptopurine

Azathioprine or mercaptopurine is the treatment of choice
for patients with a high risk of relapse. The effectiveness of
AZA has been confirmed in the most recent meta-analysis
which included 7 trials of AZA therapy and one of 6-MP.
Azathioprine and 6-metcaptopurine both had a positive
effect on maintaining remission. The Peto OR for mainte-
nance of remission with AZA was 2.32 (95% CI: 1.55 to
3.49) with a NNT of 6. The Peto OR for maintenance of
remission with 6-MP was 3.32 (95% CI: 1.40 to 7.87) with
an NNT of 4. Higher doses of AZA improved response. A
steroid-sparing effect with AZA was noted, with a Peto OR
of 522 (95% CI: 1.06 to 25.68) and NNT of 3 for quies-
cent disease. Withdrawals due to adverse events were more
common in patients treated with AZA (Peto OR 3.74; 95%
CI: 1.48 to 9.45, NNT = 20) than with placebo®”.

A steroid-sparing effect has also been confirmed™.
The following indications for starting thiopurine mainte-
nance therapy are generally accepted: frequent flares (two
ofr more per year), persistent disease activity, and steroid
dependence. The thiopurines are slow-acting drugs and
an effect is usually observed after 2-3 mo, with approxi-
mately 90% of patients who are going to respond doing
so within the first 4 mo.

An eatly AZA maintenance study suggested that the
drug might no longer be effective after 3.5 yearslmj. How-
ever, a subsequent randomized, placebo-controlled with-
drawal study showed that AZA remained effective at 3.5
years and beyond®. Treton e a/*” showed that even after
a long duration of clinical remission under AZA, with-
drawal of this drug is associated with a high risk of re-
lapse. Interruption of AZA can be reasonably considered,
at least temporarily, in a selected group of patients having
no predictive factor of relapse. Debate continues about
the potential for a small increase in the risk of lymphoma
and this cannot be excluded in long-term treatment with
AZA/MP"* This must be weighed against the im-
proved quality of life from thiopurine therapy for patients
with CD and discussed with individual patients.

Methotrexate

In a follow-up to the induction study, patients who had
achieved remission after 25 mg intramuscular MTX/week
wete randomized to 15 mg/wk MTX or placebo. Meth-
otrexate was found to be significantly better than placebo
at maintaining remission'™. However, side effects were
significantly higher than with placebo. Methotrexate has
not been studied after remission has been induced surgi-
cally or by other drugs (such as corticosteroids). In gen-
eral, MTX is considered an alternative to AZA/MP for
the maintenance of remission. It also has steroid-sparing
propetties and the mean time to respond is about 2 mo.
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With regard to the ECCO consensus on CD manage- tion of postoperative recurrence are relatively solid. A meta-
ment, patients receiving azathioprine or mercaptopurine analysis by Camma described a risk reduction of 13.1% in
who relapse should be evaluated for adherence to therapy clinical relapse during mesalazine treatment compared to
and have their dose optimized. Change of their main- placebo™. A subsequent placebo-controlled trial reported
tenance therapy to methotrexate or anti-TNF therapy no effect of mesalazine after surgical resection for CD,
should be considered'". except in patients with isolated small bowel resection!™,

5-ASA is well tolerated and generally recommended after
Budesonide resection” . The ECCO Consensus on CD management
Low doses of budesonide (3 or 6 mg) have been studied for suggested that high dose mesalazine is an option for pa-
their potential to maintain remission. The maintenance of tients with an isolated ileal resection!”.

remission with budesonide has been studied in several con-
trolled trials. These have been reviewed by Benchimol e a™ Azathioprine/Mercaptopurine

in a Cochrane Systematic Review, based on 10 controlled A recent meta-analysis evaluated 4 controlled trials com-
trials. Eight studies used a controlled ileal release form of paring azathioprine (# = 3) or 6-MP (# = 1) with control
budesonide, while three used a pH-modified release for-  arms (placebo with or without antibiotic induction ther-
mulation. Budesonide is not more effective than placebo apy or mesalamine). In the overall analysis, purine ana-
or weaning prednisolone for maintenance of remission in logs were more effective than control arms in preventing
CD. Some modest benefits are noted in patients receiving  clinical recurrence at 1 year (mean difference, 95% CI:

budesonide compared with placebo in terms of lower CDAI 8, 1%-15%, P = 0.021, NNT = 13) and at 2 years (mean

scores and longer time to relapse of disease. However, these difference, 95% CI: 13, 2%-24%, P = 0.018, NNT = 8).
benefits are offset by higher treatment-related adverse event In sensitivity analyses, the efficacy of purine analogs was
rates and more frequent adrenocorticoid suppression in pa- superior to that of placebo for the prevention of clinical
tients receiving budesonide. and endoscopic recurrence at 1 year (mean differences,

The ECCO Consensus on CD management states 95% CI: 13, 1.8%-25%, P = 0.025, NNT = 7, and 23,
that corticosteroids are not effective for maintenance of 9%-37%, P = 0.0016, NNT = 4, respectively). At 1 yeat,

medically-induced remission in CD. Budesonide may de-
lay relapse after medically-induced remission, but is not

effective at maintaining remission for 12 mo. Budesonide scote i2-4) endoscopic recurrence (mean difference, CI

can replace prednisolone in steroid-dependent patients to 95%: 15, 1.8%-29%, P = 0.026, NNT = 7), but they
improve tolerability'".

in the overall analysis, purine analogs were more effective
than control arms were in preventing severe (Rutgeerts

were not effective in the prevention of very severe (i3-4)
recurrence. The rate of adverse events leading to drug

POSTOPERATIVE CD (SURGICALLY-IN-  withdrawal was higher in thiopurine-treated patients than
in control arms (17.2% vs5 9.8%, respectively, P = 0.021>[76]'
DUCED REMISSION) Although there are no robust data to support the use

About 75% of CD patients with ileal or ileocolonic dis- of AZA/MP for preventing postoperative relapse, many

ease will require surgery within the first 20 years of di- clinicians use these drugs for this indication””
agnosis'”**’. Recurrence rates after surgical resection are The ECCO Consensus on CD management recom-
high, but are influenced by the definition of recurrence™ mends prophylactic treatment after small intestinal resec-
After the first resection, up to 80% of patients show an tion. Thiopurines are more effective than mesalazine or
endoscopic recurrence within the first year, although most imidazole antibiotics alone for preventing both clinical
patients are not symptomatic™*”"*, Up to 20% have clini- and endoscopic recurrences. Azathioprine/6-metcapto-
cal symptoms and 5% require further sutgical intervention purine ate the drug of choice in patients with a risk fac-
within the first year. After 5 years, about half have had a tor for eatly postoperative recurrence'.
clinical relapse. Neither systemic corticosteroids nor budes-
onide are effective at preventing postoperative relapse[69'73]. Antibiotics
Risk factors for postoperative recurtence have rarely been In a randomized, placebo-controlled trial of metroni-
studied in a prospective manner. Continued smoking is the dazole, a significant decrease in the incidence of severe
most C(_)nsistently described risk factor for postoperative endoscopic recurrence was observed after ileal resection””,
relapse””™". Rutgeerts has shown that preoperative disease Metronidazole therapy significantly reduced clinical re-
activity and endoscopic lesions in the neoterminal ileum currence rates at 1 year, but it is rarely used for this
within the first year after surgery are also associated with a indication because of poor tolerability. Another nitro-
higher risk of postoperative recurrence'”. A more recent imidazole antibiotic, ornidazole, has been studied by the
study has suggested that CD patients with CARD15 muta- same group. Ornidazole significantly reduced the clinical
tions have a higher risk of postoperative relapse compared and endoscopic recurrence rate at 1 year compared to
to patients without mutated CARD15"". placebo, but still more patients in the ornidazole group
dropped out because of side effects™.
5-ASA Imidazole antibiotics, as suggested by the ECCO Con-
Despite the controversies about 5-ASA in the medical sensus on CD management, may be a therapeutic option
treatment of active or quiescent CD), data on the preven- after ileocolic resection but are poorly tolerated'”,
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CONCLUSION

Based on currently available data from randomized, place-
bo-controlled trials and meta-analyses we have described
the conventional therapy of CD. Biological therapy has
opened new therapeutic horizons and novel treatment
goals; however, current guidelines advocate a step-up ap-
proach to treatment, with the addition of more powerful
therapies as the severity of disease or refractoriness to
therapy increases. In contrast to the cautious, conven-
tional step-up approach, a proactive top-down approach
to treatment has been proposed. This regimen advocates
biological and immunomodulator therapy at an catly stage,
shortly after diagnosis of CD.

However, it is important to keep in mind that the CD
course in the majority of patients is relatively mild. About
three-quarters of patients suffering from CD present at
diagnosis with inflammatory disease and one-quarter with
either stricturing and/or penetrating disease™™". After
the first year of diagnosis, 55% of patients are in remis-
sion and 15% have only mild disease, leaving around 30%
suffering from frequently active disease. Generally, 20%
display active disease during each of the first 7 years'™. Tn
a Markov model, a representative patient with CD spends
65% of lifetime disease course in medical or surgical remis-
sion, 27% with mild disease, 7% with severe disease, and
1% in surgery”™. Disease behavior tends to alter over time
towards a more aggressive phenotype characterized by the
development of disabling complications such as abscesses,
internal fistulae and strictures”. Most of these complica-
tions need surgical interventions that lead to more disabling
disease. In a Norwegian cohort, the probability of surgery
was 14%, 27% and 38% at 1, 5 and 10 years, respectivelyls}l.

Specific clinical, serological and/or genetic predictors
are needed to help identify patients with the highest risk
of developing a disabling disease. At present, no predic-
tors which have been fully validated and replicated in
adequately powered studies are available. Active smoking,
age less than 40 years, extensive length of affected diges-
tive tract, perianal lesions and steroid therapy during the
first flare have been proposed as predictors of a worse
prognosis in medically-treated CD patients”. Further-
more, in an Olmsted County cohort, patients with ileal
or ileocolonic extent at baseline were five to seven times
more likely to experience an evolution in disease behavior
from non-penetrating, non-fistulizing to fistula, abscesses
ot strictures than those with isolated colonic extent™,
The only biological index that has been identified as a
predictor of more severe clinical course of adult CD is
C-reactive protein (CRP)™., Obviously, we don’t need pre-
dictors at diagnosis when the disease is already considered
as severe (stricturing or perforating lesions, multifocal or
extensive lesions, severe systemic damage not reversible
with treatment). Initiation of immunosuppressives or
biologicals early in the disease course in patients at risk
of, or already with, complicated disease seems reason-
able since this may induce long-term deep remission. The
goal should be the induction of mucosal healing and the
achievement of symptom-free everyday life, both with

(4 9
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Indolent disease

Localized ileo-cecal
Non-smoking

Mild activity at onset
Inflammatory disease behavior
No perianal disease

No EIMs

Colonic disease
(+/- small bowel
disease)

Isolate small
‘ bowel disease

) \

‘ SASP/5-ASA and/or antibiotics ﬁ Budesonide/corticosteroids

Response
Response No response
v v

‘ Taper and stop and observe ‘

| No response

‘ Continue and observe ‘

AZA or MTX consider surgery
when limited disease

Relapse within
one year?

i Relapse

Budesonide or corticosteroids
and start AZA or MTX

‘ Adalimumab or infiximab ‘

Aggressive disease

Active smoking

Young age at onset
Non-inflammatory disease behavior
Extensive small/large bowel disease
Initial steroid need

Rectal involvement or perianal disease
EIMs

v
Smoking cessation corticosteroids + AZA (or MTX) ‘

Response ‘ No response

Y

Taper and stop steroids and ‘ Adalimumab or infliximab ‘
continue immunomodulator ‘

Response No response
v v

Adalimumab or infliximab
maintenance

Surgery or experimental drugs

Figure 1 Treatment Algorithms. EIMs: Extraintestinal manifestations; SASP:
Sulfasalazine; 5- ASA: Five-aminosalicylic acid; AZA: Azathioprine; MTX: Meth-
otrexate.

minimal use of steroids. Clearly, the potential of early im-
munosuppressive or biological initiation must be weighed
against the possibility of increased tisk of treatment side
effects, such as more frequent infections or a higher rate
of malignancies. Overtreating patients who would have a
benign course of the disease is the wrong choice, because
of the risk of drug-induced complications. To obtain a
sustained remission in CD it is important to optimize con-
ventional therapy, to strictly monitor patients, to identify
patients for biological therapy with full consideration of
the individual risk/benefit profile, and to introduce bio-
logics in a timely manner, identifying patients who would
most benefit from eatly use (Figure 1).

In conclusion, conventional treatments still remain an
important option for management of patients with CD.

April 14, 2011 | Volume 17 | Issue 14 |



REFERENCES

1

10

11

12

13

14

15

16

17

18

Dignass A, Van Assche G, Lindsay JO, Lémann M, Soder-
holm J, Colombel JF, Danese S, D'Hoore A, Gassull M, Go-
mollén F, Hommes DW, Michetti P, O'Morain C, Oresland T,
Windsor A, Stange EF, Travis SP. The second European evi-
dence-based Consensus on the diagnosis and management of
Crohn's disease: Current management. | Crohns Colitis 2010; 4:
28-62

Cosnes J, Cattan S, Blain A, Beaugerie L, Carbonnel F, Parc R,
Gendre JP. Long-term evolution of disease behavior of Crohn’s
disease. Inflamm Bowel Dis 2002; 8: 244-250

Timmer A, Sutherland LR, Martin F. Oral contraceptive use
and smoking are risk factors for relapse in Crohn’s disease.
The Canadian Mesalamine for Remission of Crohn’s Disease
Study Group. Gastroenterology 1998; 114: 1143-1150

Cosnes ], Carbonnel F, Beaugerie L, Le Quintrec Y, Gendre
JP. Effects of cigarette smoking on the long-term course of
Crohn's disease. Gastroenterology 1996; 110: 424-431

Cosnes J, Beaugerie L, Carbonnel F, Gendre JP. Smoking
cessation and the course of Crohn’s disease: an intervention
study. Gastroenterology 2001; 120: 1093-1099

Sandborn WJ, Feagan BG, Hanauer SB, Lochs H, Lofberg R,
Modigliani R, Present DH, Rutgeerts P, Schélmerich J, Stange
EF, Sutherland LR. A review of activity indices and efficacy
endpoints for clinical trials of medical therapy in adults with
Crohn's disease. Gastroenterology 2002; 122: 512-530
Benchimol EI, Seow CH, Steinhart AH, Griffiths AM. Tradi-
tional corticosteroids for induction of remission in Crohn’s
disease. Cochrane Database Syst Rev 2008; CD006792
Langhorst J, Elsenbruch S, Koelzer ], Rueffer A, Michalsen
A, Dobos GJ. Noninvasive markers in the assessment of
intestinal inflammation in inflammatory bowel diseases: per-
formance of fecal lactoferrin, calprotectin, and PMN-elastase,
CRP, and clinical indices. Am | Gastroenterol 2008; 103: 162-169
Roseth AG, Aadland E, Grzyb K. Normalization of faecal
calprotectin: a predictor of mucosal healing in patients with
inflammatory bowel disease. Scand | Gastroenterol 2004; 39:
1017-1020

Canani RB, Terrin G, Rapacciuolo L, Miele E, Siani MC,
Puzone C, Cosenza L, Staiano A, Troncone R. Faecal calpro-
tectin as reliable non-invasive marker to assess the severity of
mucosal inflammation in children with inflammatory bowel
disease. Dig Liver Dis 2008; 40: 547-553

Hanauer SB, Sandborn W. Management of Crohn’s disease
in adults. Am | Gastroenterol 2001; 96: 635-643

Summers RW, Switz DM, Sessions JT Jr, Becktel JM, Best WR,
Kern F Jr, Singleton JW. National Cooperative Crohn’s Disea-
se Study: results of drug treatment. Gastroenterology 1979; 77:
847-869

Malchow H, Ewe K, Brandes JW, Goebell H, Ehms H, Som-
mer H, Jesdinsky H. European Cooperative Crohn’s Disease
Study (ECCDS): results of drug treatment. Gastroenterology
1984; 86: 249-266

Van Hees PA, Van Lier HJ, Van Elteren PH, Driessen M, Van
Hogezand RA, Ten Velde GP, Bakker JH, Van Tongeren JH.
Effect of sulphasalazine in patients with active Crohn’s disea-
se: a controlled double-blind study. Gut 1981; 22: 404-409
Singleton JW, Summers RW, Kern F Jr, Becktel JM, Best WR,
Hansen RN, Winship DH. A trial of sulfasalazine as adjunc-
tive therapy in Crohn’s disease. Gastroenterology 1979; 77:
887-897

Rasmussen SN, Lauritsen K, Tage-Jensen U, Nielsen OH,
Bytzer P, Jacobsen O, Ladefoged K, Vilien M, Binder V, Rask-
Madsen J. 5-Aminosalicylic acid in the treatment of Crohn’s di-
sease. A 16-week double-blind, placebo-controlled, multicentre
study with Pentasa. Scand | Gastroenterol 1987; 22: 877-883
Mahida YR, Jewell DP. Slow-release 5-amino-salicylic acid
(Pentasa) for the treatment of active Crohn's disease. Diges-
tion 1990; 45: 88-92

Tremaine WJ, Schroeder KW, Harrison JM, Zinsmeister AR.

(49

TR
JBaishideng®

WJG | www.wjgnet.com

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

Gionchetti P ef a/. Conventional therapies in Crohn’s disease

A randomized, double-blind, placebo-controlled trial of the
oral mesalamine (5-ASA) preparation, Asacol, in the treat-
ment of symptomatic Crohn'’s colitis and ileocolitis. | Clin
Gastroenterol 1994; 19: 278-282

Hanauer SB, Stromberg U. Oral Pentasa in the treatment
of active Crohn’s disease: A meta-analysis of double-blind,
placebo-controlled trials. Clin Gastroenterol Hepatol 2004; 2:
379-388

D'Haens G, Baert F, van Assche G, Caenepeel P, Vergauwe
P, Tuynmap H, De Vos M, van Deventer S, Stitt L, Donner
A, Vermeire S, Van de Mierop FJ, Coche JC, van der Woude
J, Ochsenkiihn T, van Bodegraven AA, Van Hootegem PP,
Lambrecht GL, Mana F, Rutgeerts P, Feagan BG, Hommes
D. Early combined immunosuppression or conventional ma-
nagement in patients with newly diagnosed Crohn's disease:
an open randomised trial. Lancet 2008; 371: 660-667

Rutgeerts P, Lofberg R, Malchow H, Lamers C, Olaison G,
Jewell D, Danielsson A, Goebell H, Thomsen OO, Lorenz-
Meyer H. A comparison of budesonide with prednisolone for
active Crohn’s disease. N Engl ] Med 1994; 331: 842-845

Gross V, Andus T, Caesar I, Bischoff SC, Lochs H, Tromm A,
Schulz HJ, Bar U, Weber A, Gierend M, Ewe K, Schélmerich
J. Oral pH-modified release budesonide versus 6-methyl-
prednisolone in active Crohn’s disease. German/ Austrian
Budesonide Study Group. Eur ] Gastroenterol Hepatol 1996; 8:
905-909

Campieri M, Ferguson A, Doe W, Persson T, Nilsson LG.
Oral budesonide is as effective as oral prednisolone in active
Crohn’s disease. The Global Budesonide Study Group. Gut
1997; 41: 209-214

Bar-Meir S, Chowers Y, Lavy A, Abramovitch D, Sternberg
A, Leichtmann G, Reshef R, Odes S, Moshkovitz M, Bruck R,
Eliakim R, Maoz E, Mittmann U. Budesonide versus pred-
nisone in the treatment of active Crohn’s disease. The Israeli
Budesonide Study Group. Gastroenterology 1998; 115: 835-840
Greenberg GR, Feagan BG, Martin F, Sutherland LR, Thom-
son AB, Williams CN, Nilsson LG, Persson T. Oral budesoni-
de for active Crohn’s disease. Canadian Inflammatory Bowel
Disease Study Group. N Engl | Med 1994; 331: 836-841
Thomsen OO, Cortot A, Jewell D, Wright JP, Winter T, Ve-
loso FT, Vatn M, Persson T, Pettersson E. A comparison of
budesonide and mesalamine for active Crohn’s disease. Inter-
national Budesonide-Mesalamine Study Group. N Engl | Med
1998; 339: 370-374

Seow CH, Benchimol EI, Griffiths AM, Otley AR, Steinhart
AH. Budesonide for induction of remission in Crohn’s disea-
se. Cochrane Database Syst Rev 2008; CD000296

Faubion WA Jr, Loftus EV Jr, Harmsen WS, Zinsmeister AR,
Sandborn WJ. The natural history of corticosteroid therapy
for inflammatory bowel disease: a population-based study.
Gastroenterology 2001; 121: 255-260

Beaugerie L, Seksik P, Nion-Larmurier I, Gendre JP, Cosnes
J. Predictors of Crohn’s disease. Gastroenterology 2006; 130:
650-656

Modigliani R, Mary JY, Simon JF, Cortot A, Soule JC, Gendre
JP, Rene E. Clinical, biological, and endoscopic picture of at-
tacks of Crohn's disease. Evolution on prednisolone. Groupe
d’Etude Thérapeutique des Affections Inflammatoires Dige-
stives. Gastroenterology 1990; 98: 811-818

Present DH, Korelitz BI, Wisch N, Glass JL, Sachar DB, Pa-
sternack BS. Treatment of Crohn’s disease with 6-mercapto-
purine. A long-term, randomized, double-blind study. N Engl
] Med 1980; 302: 981-987

Candy S, Wright J, Gerber M, Adams G, Gerig M, Goodman
R. A controlled double blind study of azathioprine in the ma-
nagement of Crohn’s disease. Gut 1995; 37: 674-678
Prefontaine E, Macdonald JK, Sutherland LR. Azathioprine
or 6-mercaptopurine for induction of remission in Crohn’s
disease. Cochrane Database Syst Rev 2009; CD000545

Ewe K, Press AG, Singe CC, Stufler M, Ueberschaer B,
Hommel G, Meyer zum Biischenfelde KH. Azathioprine com-

April 14, 2011 | Volume 17 | Issue 14 |



35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

Gionchetti P et a/. Conventional therapies in Crohn’s disease

bined with prednisolone or monotherapy with prednisolone
in active Crohn’s disease. Gastroenterology 1993; 105: 367-372
Yip JS, Woodward M, Abreu MT, Sparrow MP. How are
Azathioprine and 6-mercaptopurine dosed by gastroentero-
logists? Results of a survey of clinical practice. Inflamm Bowel
Dis 2008; 14: 514-518

Beaugerie L, Brousse N, Bouvier AM, Colombel JF, Lémann
M, Cosnes ], Hébuterne X, Cortot A, Bouhnik Y, Gendre ]JP,
Simon T, Maynadié M, Hermine O, Faivre ], Carrat F. Lym-
phoproliferative disorders in patients receiving thiopurines
for inflammatory bowel disease: a prospective observational
cohort study. Lancet 2009; 374: 1617-1625

Gorard DA, Hunt ]JB, Payne-James JJ, Palmer KR, Rees RG,
Clark ML, Farthing M], Misiewicz J]J, Silk DB. Initial response
and subsequent course of Crohn’s disease treated with ele-
mental diet or prednisolone. Gut 1993; 34: 1198-1202
Benchimol EI, Seow CH, Otley AR, Steinhart AH. Budesoni-
de for maintenance of remission in Crohn’s disease. Cochrane
Database Syst Rev 2009; CD002913

Colombel JF, Sandborn WJ, Reinisch W, Mantzaris GJ, Korn-
bluth A, Rachmilewitz D, Lichtiger S, D'Haens G, Diamond
RH, Broussard DL, Tang KL, van der Woude CJ, Rutgeerts P.
Infliximab, azathioprine, or combination therapy for Crohn’s
disease. N Engl ] Med 2010; 362: 1383-1395

Feagan BG, Rochon ], Fedorak RN, Irvine EJ, Wild G, Suther-
land L, Steinhart AH, Greenberg GR, Gillies R, Hopkins M.
Methotrexate for the treatment of Crohn’s disease. The North
American Crohn’s Study Group Investigators. N Engl | Med
1995; 332: 292-297

Oren R, Moshkowitz M, Odes S, Becker S, Keter D, Pome-
ranz I, Shirin C, Reisfeld I, Broide E, Lavy A, Fich A, Eliakim
R, Patz J, Villa Y, Arber N, Gilat T. Methotrexate in chronic
active Crohn'’s disease: a double-blind, randomized, Israeli
multicenter trial. Am | Gastroenterol 1997; 92: 2203-2209

Arora S, Katkov W, Cooley J, Kemp JA, Johnston DE, Schapi-
ro RH, Podolsky D. Methotrexate in Crohn’s disease: results
of a randomized, double-blind, placebo-controlled trial. Hepa-
togastroenterology 1999; 46: 1724-1729

Ardizzone S, Bollani S, Manzionna G, Imbesi V, Colombo E,
Bianchi Porro G. Comparison between methotrexate and aza-
thioprine in the treatment of chronic active Crohn’s disease: a
randomised, investigator-blind study. Dig Liver Dis 2003; 35:
619-627

Feagan BG, Fedorak RN, Irvine EJ, Wild G, Sutherland L,
Steinhart AH, Greenberg GR, Koval J, Wong CJ, Hopkins M,
Hanauer SB, McDonald JW. A comparison of methotrexate
with placebo for the maintenance of remission in Crohn'’s di-
sease. North American Crohn’s Study Group Investigators. N
Engl ] Med 2000; 342: 1627-1632

Gionchetti P, Rizzello F, Lammers KM, Morselli C, Sollazzi L,
Davies S, Tambasco R, Calabrese C, Campieri M. Antibiotics
and probiotics in treatment of inflammatory bowel disease.
World | Gastroenterol 2006; 12: 3306-3313

Sutherland L, Singleton ], Sessions ], Hanauer S, Krawitt E,
Rankin G, Summers R, Mekhjian H, Greenberger N, Kelly
M. Double blind, placebo controlled trial of metronidazole in
Crohn’s disease. Gut 1991; 32: 1071-1075

Blichfeldt P, Blomhoff JP, Myhre E, Gjone E. Metronidazole
in Crohn’s disease. A double blind cross-over clinical trial.
Scand | Gastroenterol 1978; 13: 123-127

Ambrose NS, Allan RN, Keighley MR, Burdon DW, Youngs
D, Barnes P, Lennard-Jones JE. Antibiotic therapy for treat-
ment in relapse of intestinal Crohn’s disease. A prospective
randomized study. Dis Colon Rectum 1985; 28: 81-85

Rosén A, Ursing B, Alm T, Barany F, Bergelin I, Ganrot-Nor-
lin K, Hoevels J, Huitfeldt B, Jarnerot G, Krause U, Krook A,
Lindstrom B, Nordle O. A comparative study of metronidazo-
le and sulfasalazine for active Crohn’s disease: the cooperative
Crohn's disease study in Sweden. I. Design and methodologic
considerations. Gastroenterology 1982; 83: 541-549

(49

TR
JBaishideng®

WJG | www.wjgnet.com

1805

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

Ursing B, Alm T, Barany F, Bergelin I, Ganrot-Norlin K, Hoe-
vels J, Huitfeldt B, Jarnerot G, Krause U, Krook A, Lindstrom
B, Nordle O, Rosén A. A comparative study of metronidazole
and sulfasalazine for active Crohn’s disease: the cooperative
Crohn's disease study in Sweden. II. Result. Gastroenterology
1982; 83: 550-562

Arnold GL, Beaves MR, Pryjdun VO, Mook WJ. Preliminary
study of ciprofloxacin in active Crohn’s disease. Inflamm Bo-
wel Dis 2002; 8: 10-15

Colombel JF, Lémann M, Cassagnou M, Bouhnik Y, Duclos B,
Dupas JL, Notteghem B, Mary JY. A controlled trial compa-
ring ciprofloxacin with mesalazine for the treatment of active
Crohn’s disease. Groupe d'Etudes Thérapeutiques des Affec-
tions Inflammatoires Digestives (GETAID). Am | Gastroenterol
1999; 94: 674-678

Prantera C, Zannoni F, Scribano ML, Berto E, Andreoli A,
Kohn A, Luzi C. An antibiotic regimen for the treatment of
active Crohn’s disease: a randomized, controlled clinical trial
of metronidazole plus ciprofloxacin. Am ] Gastroenterol 1996;
91: 328-332

Steinhart AH, Feagan BG, Wong CJ, Vandervoort M, Miko-
lainis S, Croitoru K, Seidman E, Leddin D], Bitton A, Drouin
E, Cohen A, Greenberg GR. Combined budesonide and
antibiotic therapy for active Crohn’s disease: a randomized
controlled trial. Gastroenterology 2002; 123: 33-40

Silverstein MD, Loftus EV, Sandborn W], Tremaine W], Fea-
gan BG, Nietert PJ, Harmsen WS, Zinsmeister AR. Clinical
course and costs of care for Crohn’s disease: Markov model
analysis of a population-based cohort. Gastroenterology 1999;
117: 49-57

Caprilli R, Gassull MA, Escher JC, Moser G, Munkholm
P, Forbes A, Hommes DW, Lochs H, Angelucci E, Cocco
A, Vucelic B, Hildebrand H, Kolacek S, Riis L, Lukas M, de
Franchis R, Hamilton M, Jantschek G, Michetti >, O'Morain C,
Anwar MM, Freitas JL, Mouzas IA, Baert F, Mitchell R, Haw-
key CJ. European evidence based consensus on the diagnosis
and management of Crohn’s disease: special situations. Gut
2006; 55 Suppl 1: i36-i58

Cottone M, Rosselli M, Orlando A, Oliva L, Puleo A, Cap-
pello M, Traina M, Tonelli F, Pagliaro L. Smoking habits and
recurrence in Crohn’s disease. Gastroenterology 1994; 106:
643-648

Camma C, Giunta M, Rosselli M, Cottone M. Mesalamine in
the maintenance treatment of Crohn’s disease: a meta-analy-
sis adjusted for confounding variables. Gastroenterology 1997;
113: 1465-1173

Pearson DC, May GR, Fick G, Sutherland LR. Azathioprine
for maintaining remission of Crohn’s disease. Cochrane Data-
base Syst Rev 2000; CD000067

Prefontaine E, Sutherland LR, Macdonald JK, Cepoiu M.
Azathioprine or 6-mercaptopurine for maintenance of re-
mission in Crohn’s disease. Cochrane Database Syst Rev 2009;
D000067

Bouhnik Y, Lémann M, Mary JY, Scemama G, Tai R, Ma-
tuchansky C, Modigliani R, Rambaud JC. Long-term follow-
up of patients with Crohn’s disease treated with azathioprine
or 6-mercaptopurine. Lancet 1996; 347: 215-219

Lémann M, Mary JY, Colombel JF, Duclos B, Soule JC, Lere-
bours E, Modigliani R, Bouhnik Y. A randomized, double-
blind, controlled withdrawal trial in Crohn’s disease patients
in long-term remission on azathioprine. Gastroenterology 2005;
128:1812-1818

Treton X, Bouhnik Y, Mary JY, Colombel JF, Duclos B, Soule
JC, Lerebours E, Cosnes ], Lemann M. Azathioprine withdra-
wal in patients with Crohn’s disease maintained on prolonged
remission: a high risk of relapse. Clin Gastroenterol Hepatol
2009; 7: 80-85

Kandiel A, Fraser AG, Korelitz BI, Brensinger C, Lewis JD. In-
creased risk of lymphoma among inflammatory bowel disease
patients treated with azathioprine and 6-mercaptopurine. Gut

April 14, 2011 | Volume 17 | Issue 14 |



65

66

67

68

69

70

71

72

73

74

75

2005; 54: 1121-1125

Farrell R], Ang Y, Kileen P, O'Briain DS, Kelleher D, Keeling
PW, Weir DG. Increased incidence of non-Hodgkin’s lympho-
ma in inflammatory bowel disease patients on immunosup-
pressive therapy but overall risk is low. Gut 2000; 47: 514-519
Mekhjian HS, Switz DM, Watts HD, Deren JJ, Katon RM,
Beman FM. National Cooperative Crohn’s Disease Study: fac-
tors determining recurrence of Crohn's disease after surgery.
Gastroenterology 1979; 77: 907-913

Becker JM. Surgical therapy for ulcerative colitis and Crohn’s
disease. Gastroenterol Clin North Am 1999; 28: 371-390, viii-ix
Hanauer SB, Korelitz Bl, Rutgeerts P, Peppercorn MA, Thi-
sted RA, Cohen RD, Present DH. Postoperative maintenance
of Crohn’s disease remission with 6-mercaptopurine, mesa-
lamine, or placebo: a 2-year trial. Gastroenterology 2004; 127:
723-729

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

Bergman L, Krause U. Postoperative treatment with cortico-
steroids and salazosulphapyridine (Salazopyrin) after radical
resection for Crohn’s disease. Scand | Gastroenterol 1976; 11:
651-656

Smith RC, Rhodes ], Heatley RV, Hughes LE, Crosby DL,
Rees BI, Jones H, Evans KT, Lawrie BW. Low dose steroids
and clinical relapse in Crohn’s disease: a controlled trial. Gut
1978; 19: 606-610

Hellers G, Cortot A, Jewell D, Leijonmarck CE, Lofberg R,
Malchow H, Nilsson LG, Pallone F, Pena S, Persson T, Pran-
tera C, Rutgeerts P. Oral budesonide for prevention of posts-
urgical recurrence in Crohn’s disease. The IOIBD Budesonide
Study Group. Gastroenterology 1999; 116: 294-300

Ewe K, Bottger T, Buhr HJ, Ecker KW, Otto HF. Low-dose
budesonide treatment for prevention of postoperative re-
currence of Crohn's disease: a multicentre randomized place-
bo-controlled trial. German Budesonide Study Group. Eur |
Gastroenterol Hepatol 1999; 11: 277-282

Sutherland LR, Ramcharan S, Bryant H, Fick G. Effect of
cigarette smoking on recurrence of Crohn’s disease. Gastroen-
terology 1990; 98: 1123-1128

Biining C, Genschel ], Bithner S, Kriiger S, Kling K, Dignass
A, Baier P, Bochow B, Ockenga J, Schmidt HH, Lochs H.
Mutations in the NOD2/CARD15 gene in Crohn’s disease
are associated with ileocecal resection and are a risk factor for

(49

TR
JBaishideng®

WJG | www.wjgnet.com

Gionchetti P ef a/. Conventional therapies in Crohn’s disease

1806

76

77

78

79

80

81

82

83

84

85

reoperation. Aliment Pharmacol Ther 2004; 19: 1073-1078

Lochs H, Mayer M, Fleig WE, Mortensen PB, Bauer P, Genser
D, Petritsch W, Raithel M, Hoffmann R, Gross V, Plauth M,
Staun M, Nesje LB. Prophylaxis of postoperative relapse in
Crohn’s disease with mesalamine: European Cooperative
Crohn'’s Disease Study VI. Gastroenterology 2000; 118: 264-273
Peyrin-Biroulet L, Deltenre P, Ardizzone S, D'Haens G, Ha-
nauer SB, Herfarth H, Lémann M, Colombel JF. Azathioprine
and 6-mercaptopurine for the prevention of postoperative
recurrence in Crohn'’s disease: a meta-analysis. Am | Gastroen-
terol 2009; 104: 2089-2096

Rutgeerts P, Hiele M, Geboes K, Peeters M, Penninckx F,
Aerts R, Kerremans R. Controlled trial of metronidazole
treatment for prevention of Crohn’s recurrence after ileal re-
section. Gastroenterology 1995; 108: 1617-1621

Rutgeerts P, Van Assche G, Vermeire S, D'Haens G, Baert F,
Noman M, Aerden I, De Hertogh G, Geboes K, Hiele M, D
‘Hoore A, Penninckx F. Ornidazole for prophylaxis of post-
operative Crohn’s disease recurrence: a randomized, double-
blind, placebo-controlled trial. Gastroenterology 2005; 128:
856-861

Peyrin-Biroulet L, Loftus EV Jr, Colombel JF, Sandborn W]J.
The natural history of adult Crohn’s disease in population-
based cohorts. Am | Gastroenterol 2010; 105: 289-297

Wolters FL, Russel MG, Sijbrandij ], Ambergen T, Odes S,
Riis L, Langholz E, Politi P, Qasim A, Koutroubakis I, Tsia-
nos E, Vermeire S, Freitas ], van Zeijl G, Hoie O, Bernklev
T, Beltrami M, Rodriguez D, Stockbriigger RW, Moum B.
Phenotype at diagnosis predicts recurrence rates in Crohn's
disease. Gut 2006; 55: 1124-1130

Munkholm P, Langholz E, Davidsen M, Binder V. Disease
activity courses in a regional cohort of Crohn’s disease pati-
ents. Scand | Gastroenterol 1995; 30: 699-706

Solberg IC, Vatn MH, Hegie O, Stray N, Sauar ], Jahnsen J,
Moum B, Lygren I. Clinical course in Crohn’s disease: results
of a Norwegian population-based ten-year follow-up study.
Clin Gastroenterol Hepatol 2007; 5: 1430-1438

Thia KT, Loftus EV Jr, Sandborn W], Yang SK. An update on
the epidemiology of inflammatory bowel disease in Asia. Am
] Gastroenterol 2008; 103: 3167-3182

Henriksen M, Jahnsen J, Lygren I, Stray N, Sauar J, Vatn MH,
Moum B. C-reactive protein: a predictive factor and marker of
inflammation in inflammatory bowel disease. Results from a
prospective population-based study. Gut 2008; 57: 1518-1523

S- Editor Wang YR L- Editor LoganS E- Editor Ma WH

April 14, 2011 | Volume 17 | Issue 14 |



