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Abstract:  Crohn’s disease (CD) is a chronic inflammatory condi-

tion that often requires lifelong medical therapy for the induction 

and maintenance of remission. Oral mesalamine (5-aminosalicylic 

acid [5-ASA]) therapy has several forms, which can be categorized 

into oral formulations and prodrugs. The ability to demonstrate the 

efficacy of 5-ASA is limited in most clinical trials by the nonspecific 

endpoints of the Crohn’s Disease Activity Index. Overall, clinical 

trials have not shown 5-ASA therapy to be superior to placebo for 

the induction of remission, with the exception of sulfasalazine in 

colonic CD. 5-ASA therapy has also not been shown to be superior to 

placebo for maintenance of medically induced remission; however, 

mesalamine may have a modest effect in surgically induced remis-

sion. Further research is needed regarding the optimal monitoring 

and therapy for patients with mild CD who often achieve remission 

with placebo in clinical trials. 

Crohn’s disease (CD) represents a spectrum of chronic 
inflammation and its sequelae, which may occur anywhere 
in the gastrointestinal tract from the mouth to the anus.1 

The incidence of CD is approximately 6–8 per 100,000 individuals, 
its prevalence is approximately 130–170 per 100,000 individuals, 
and approximately 500,000–1 million individuals are affected in the 
United States.2,3 CD is diagnosed either by observation of symptoms 
combined with endoscopic and histologic criteria, or, with less spec-
ificity, by endoscopic and radiologic criteria.4 Inflammation in CD 
is generally progressive in nature and proceeds to stricturing or pen-
etrating disease in 60% of patients.5 CD severity can be measured 
by symptoms, complications, laboratory parameters, radiologic 
changes, or endoscopic examination of the affected mucosa. Disease 
that is refractory to therapy or that involves strictures, fistulae, or 
abscesses may require surgical therapy. After approximately 1 year 
of disease, 35% of patients may undergo surgery.6,7 Within 10 years 
after diagnosis, nearly 50% of CD patients may undergo surgery.7 
Given clinicians’ lack of knowledge regarding the etiology of CD, 
current medical therapies are directed at reducing inflammation and 
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Table 1.  Medical Therapy Options for Inflammatory 
Crohn’s Disease 

•  Mesalamine (5-aminosalicylate) therapies 
o � Oral delayed-release and sustained-release 

formulations 
o � Prodrugs

–  Sulfasalazine 
–  Olsalazine
–  Balsalazide 

•  Immunomodulators
o  Thiopurines 
o  Methotrexate 

•  Ileal release budesonide
•  Biologic therapies 
o � Infliximab 
o � Adalimumab 
o � Certolizumab pegol
o � Natalizumab

inducing and maintaining disease remission in order to 
improve patients’ symptoms and decrease complications 
and sequelae. 

Medical therapy options for inflammatory CD 
include mesalamine (5-aminosalicylate [5-ASA]) thera-
pies, which are available both as oral delayed-release 
and sustained-release formulations and as prodrugs; 
immunomodulators (thiopurines and methotrexate); ileal 
release budesonide; and biologic therapies (infliximab 
[Remicade, Centocor], adalimumab [Humira, Abbott], 
certolizumab pegol [Cimzia, UCB], and natalizumab 
[Tysabri, Elan/Biogen Idec]; Table 1). Medical therapy 
outcomes and clinical trials of these medications are 
often categorized by their ability to achieve induction of 
response or remission during a period of active disease, 
to maintain medically induced remission, or to maintain 
surgically induced remission. 5-ASA does not have a role 
in the management of fibrotic strictures or fistulizing CD. 
This paper will focus on studies assessing the efficacy and 
safety of 5-ASA in inflammatory CD and implications of 
these studies for clinicians and patients.

Pharmacology

The differences in 5-ASA compounds are important to 
consider when assessing their efficacy in CD. Approxi-
mately 30% of patients with CD have only large bowel 
involvement; therefore, an examination of 5-ASA therapy 
should be stratified by medicine type (prodrugs vs oral 
delayed-release or sustained-release formulations) when 
evaluating the agent’s effect on small bowel versus colonic 
CD, since prodrugs are unlikely to have an effect on small 
bowel CD.8

The colonic-release prodrug preparations that have 
been studied in randomized controlled trials (RCTs) 
of CD include sulfasalazine and olsalazine (Dipentum, 
Pfizer). When sulfasalazine reaches the colon, its azo 
bond is broken by azo reductase produced by colonic 
bacteria, which leads to the production of 5-ASA and 
sulphapyridine.9 5-ASA remains in the colon, while 
sulphapyridine is absorbed. Studies have shown that sul-
phapyridine functions only as a carrier molecule.10 The 
relative molecular weights that can be used to compare 
effective doses of 5-ASA between prodrugs and mesa-
lamine are as follows: sulfasalazine 398.40, olsalazine 
345.21, and mesalamine 153.14.11 

The coatings of oral delayed-release and sustained-
release 5-ASA preparations are associated with differ-
ent release characteristics within the intestine. When 
administered orally, free 5-ASA is quickly absorbed and 
metabolized in the proximal small intestine.11 The oral 
delayed-release preparations are formulated with different 
Eudragit coatings. Eudragit-S coating, which is used for 
delayed-release mesalamine (Asacol, Warner Chilcott), 

releases at or above a pH of 7 and delivers medicine to 
the terminal ileum. Eudragit-L coating—which is used 
for Salofalk (Dr. Falk Pharma), Claversal (Merckle), and 
Mesasal (GlaxoSmithKline)—releases at or above a pH of 
6 and delivers medicine to the distal ileum.11 Controlled-
release mesalamine capsules (Pentasa, Shire), formulated 
with ethylcellulose-coated microgranules, release in the 
duodenum, jejunum, ileum, and colon. 

A proportion of the 5-ASA released by both prodrugs 
and oral mesalamine formulations is absorbed and metab-
olized by the small bowel and/or colon, while the rest 
of the 5-ASA is excreted into the stool.12 Sandborn and 
Hanauer examined the pharmacokinetic profiles of oral 
5-ASA formulations in chronic ulcerative colitis.11 Their 
systematic review showed that the systematic absorption 
and fecal excretion of oral mesalamine and prodrugs are 
comparable. An exception was that the Eudragit-L form 
is more quickly absorbed in the small bowel. This analy-
sis refuted the concept that prodrugs decrease systemic 
absorption of 5-ASA or that they leave more active 5-ASA 
for release in the distal colon.11 These results imply that 
there may be little difference between oral mesalamine 
and prodrugs in terms of their effect on colonic CD, and 
the choice of drug can depend instead on dosing, cost, or 
differences in proximal release for patients with ileoco-
lonic disease. 

Measurements of Crohn’s Disease  
Severity and Efficacy

In clinical trials assessing the efficacy of 5-ASA in CD, 
disease activity (ie, remission vs mild, moderate, or 
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severe disease) at enrollment and in response to therapy 
is most often measured by the Crohn’s Disease Activity 
Index (CDAI). The CDAI was developed by Best and 
Singleton in 1970–1971 for the National Cooperative 
Crohn’s Disease Study (NCCDS) and was originally 
based on 112 patient visits at 13 medical centers.13,14 The 
CDAI variables for disease activity are those most closely 
associated with physicians’ rating of disease status. Physi-
cians’ ratings of overall well-being and abdominal pain 
are weighted heavily; the index also includes data on the 
number of soft stools per day, extraintestinal complica-
tions (including fissures, fistulae, and abscesses), use of 
antidiarrheal medication, abdominal mass on examina-
tion, hematocrit, and weight change.14 The index lacks 
specificity for CD as the cause of these symptoms. Dis-
ease severity cutoffs were set at less than 150 points for  
quiescent disease or remission, 150–450 points for mild-
to-moderate disease, and greater than 450 points for 
severe disease.14

The efficacy of 5-ASA compared to placebo for induc-
tion of remission or response has primarily been assessed 
in patients with mildly to moderately active CD.15 Trials 
have reported variable average decreases in CDAI scores 
with therapy, but close analysis has determined that a 
decrease of 50 points is the minimum difference a clini-
cian can detect.16 Confounding concurrent illnesses may 
include irritable bowel syndrome, small bowel bacterial 
overgrowth, functional chronic abdominal pain, and bile 
salt diarrhea. In addition, a patient’s CDAI score can 
be affected by extraintestinal manifestations or fistulae, 
which do not respond to 5-ASA therapy and may not 
mirror bowel disease activity. The CDAI score has been 
modified with the prospectively validated Crohn’s Disease 
Endoscopic Index of Severity (CDEIS) and the Simplified 
Endoscopic Score for Crohn’s Disease (SES-CD); these 
scores correlate strongly with each other but correlate 
weakly with CDAI score or C-reactive protein (CRP) 
level.17-19 Ultimately, the use of the CDAI as a clinical 
trial’s primary endpoint limits its ability to assess the 
effect of 5-ASA on bowel inflammation in CD. Future 
trials using the CDEIS or SES-CD as primary endpoints 
may help identify which treatments reduce inflammation 
in CD; because the CDAI is routinely used, however, a 
current benefit of its use is that it allows researchers to 
pool and compare trials of 5-ASA in CD. 

Induction of Remission

When assessing 5-ASA’s efficacy in the induction of 
mildly to moderately active CD, a stratified examination 
of both prodrugs and oral preparations is helpful because 
prodrugs generally do not have any clinical effect in the 
small bowel. 

A large proportion of the prospective RCT evi-
dence regarding the efficacy of 5-ASA in the induction 
of remission (defined as a CDAI <150 points) comes 
from 2 early studies of sulfasalazine in the treatment of 
active CD. Part 1 of the NCCDS examined 295 patients 
with active CD who were randomized to 1 g/15 kg 
sulfasalazine (4–6 g/day), azathioprine, or placebo for 
17 weeks.13 Overall, 43% (32/74) of patients treated 
with sulfasalazine versus 30% (23/77) of patients in the 
placebo group achieved remission (P=.088); however, 
patients with colitis were more likely to respond to the 
prodrug than placebo (P=.027).13 

A second study, the European Cooperative Crohn’s 
Disease Study (ECCDS), randomized 455 patients to sul-
fasalazine (3 g/day), 6-methylprednisolone, or placebo.20 
Only 1 method of outcome analysis, “failure and relapse” 
(defined as CDAI >150 points after the first 6-week 
period), showed a beneficial effect for sulfasalazine over 
placebo; notably, this benefit occurred in patients with 
active and previously treated colonic disease.20 There was 
no significant difference in the proportion of patients 
achieving remission at 16 weeks (sulfasalazine, 27/54 
[50%]; placebo, 22/58 [38%]; P=.20).20 

Lim and Hanauer recently published a pooled analy-
sis of 2 trials that showed a modest relative risk (RR) for 
inducing remission with sulfasalazine of 1.38 (95% con-
fidence interval [CI], 1.02–1.87; P=.04; number needed 
to treat [NNT]=8).15 Corticosteroids were significantly 
more effective at achieving remission in active disease in 
2 trials (pooled RR of sulfasalazine for remission=0.66; 
95% CI, 0.53–0.81; P=.0001).15 

Another prodrug, olsalazine, was examined by Wright 
and colleagues in a 1995 study involving 91 patients 
with active CD.21 The intent-to-treat analysis, which was 
limited by a high rate of withdrawals due to diarrhea in 
the olsalazine group, showed placebo to be more effective 
than olsalazine for achieving remission (49% vs 17%, 
respectively; P=.001).21 

The efficacy of different oral 5-ASA agents has also 
been evaluated in several RCTs that used the CDAI as 
a measure of remission. Rasmussen and coworkers ran-
domized 67 patients to controlled-release mesalamine 
(1.5 g/day) or placebo and found no significant difference 
in the proportion of patients who were in remission at 
16 weeks.22 In 1993, Singleton and colleagues compared 
controlled-release mesalamine at various doses (1 g/day, 
2 g/day, or 4 g/day) with placebo and also found no sig-
nificant difference in remission at 16 weeks.23 One year 
later, a subsequent study by the same group randomized 
232 patients to controlled-release mesalamine (2 g/day 
or 4 g/day) or placebo; the only significant difference in 
this study was between placebo and the controlled-release 
mesalamine 4 g/day dosage (43% vs 18%; P=.001).24 A 
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subsequent, larger, unpublished RCT—the Crohn’s III 
trial—assigned 310 patients to either controlled-release 
mesalamine 4 g/day or placebo. No significant difference 
was found in terms of change in CDAI scores (–72 vs –64; 
weighted mean difference –8; 95% CI, –33 to –17).15 

Tremaine and colleagues at Mayo Clinic randomized 
38 patients to delayed-release mesalamine 3.2 g/day or 
placebo. No significant difference in the percentage of 
patients achieving remission was found; however, there 
was a trend toward better performance with delayed-
release mesalamine versus placebo (45% vs 22%) despite 
this study’s limited statistical power.25 A systematic review 
and pooled analysis performed by Lim and Hanauer in 
2010 evaluated delayed-release mesalamine compared to 
placebo for achieving remission and found no significant 
difference.15

Two RCTs have examined the efficacy of 5-ASA com-
pared to budesonide for achieving remission. In 1998, 
Thomsen and colleagues randomized 182 patients to 
controlled-release mesalamine (4.8 g/day) or budesonide 
for 16 weeks. The proportions of patients achieving remis-
sion in the controlled-release mesalamine and budesonide 
groups were 34% and 60%, respectively (P=.001).26 A 
recent noninferiority study by Tromm and the Interna-
tional Budenofalk Study Group examined 390 patients 
who received budesonide (9 mg/day) or the Eudragit-
L–coated mesalamine formulation Salofalk.27 Study par-
ticipants had mild-to-moderate disease activity as defined 
by the CDAI; however, 55–60% of patients had an 
erythrocyte sedimentation rate (ESR) less than 20 mm/hr 
or a CRP level less than 10 mg/L. The proportions of 
patients achieving remission at 8 weeks were relatively 
large in both groups (70% and 62% for the budesonide 
and Salofalk groups, respectively; P=.001 for a predefined 
noninferiority margin of 10%).27 In a subgroup analysis, 
budesonide was superior to Salofalk among patients with 
an ESR greater than 20 mm/hr.27 The impact of this 
study’s use of pH-dependent release (Budenofalk) versus 
controlled-release budesonide (Entocort, AstraZeneca) 
formulations is unclear. Overall, this study found a small, 
nonsignificant, symptomatic benefit for budesonide over 
Salofalk in a group of patients with heterogeneous disease 
location and probably mild inflammation. 

Maintenance of Remission

CD is a chronic inflammatory condition that is currently 
a lifelong disease. Presently, we are unable to accurately 
and reliably predict which individuals will progress to 
sequelae of CD such as strictures, fistulae, and abscesses. 
Therefore, a maintenance medication is indicated for 
nearly all patients with CD in order to decrease the like-
lihood of relapse and potentially change the progressive 

natural history of CD. To specifically examine the efficacy 
of 5-ASA as maintenance therapy, analyses should ideally 
include only patients who are in remission at the onset of 
the study and then determine the proportion of patients 
who experience relapse, which is often defined as a CDAI 
score greater than 150 points.

The 1979 NCCDS demonstrated no significant 
difference between sulfasalazine and placebo for main-
tenance of remission, despite this study showing modest 
efficacy for sulfasalazine in the induction of remission in 
colonic CD.13 In the 1984 ECCDS, sulfasalazine was no 
more effective than placebo for the maintenance of remis-
sion among patients with inactive disease upon entry 
into the study.20 A subsequent, relatively large, prodrug 
study conducted in 2001 by Mahmud and colleagues 
randomized 327 patients in remission without proximal 
small bowel CD to either olsalazine or placebo.28 At 12 
months, there was no significant difference in relapse 
rates (CDAI >150 points) between the 2 groups among 
patients with ileocolitis or colitis; however, the percentage 
of patients who withdrew from the study was higher in 
the olsalazine group than the placebo group (65.4% vs 
53.9%; P=.038).28 

A larger study of oral delayed-release 5-ASA for main-
tenance of remission is a 1990 study by the International 
Mesalazine Study Group that evaluated Mesasal/Claversal 
(1.5 g/day) versus placebo.29 No significant difference in 
relapse rates was found at 12 months (49/125 [39%] vs 
52/123 [42%], respectively).29 Similarly, Thomson and 
colleagues found no significant difference in relapse rates 
among 207 patients randomized to Mesasal/Claversal  
(3 g/day) or placebo over 12 months.30 Likewise, Suther-
land and colleagues randomized 293 CD patients who 
were in remission to maintenance therapy consisting of 
either controlled-release mesalamine (3 g/day) or placebo. 
At 48 weeks, there was no significant difference in relapse 
rates between 5-ASA therapy (25%) and placebo (36%).31 
In contrast to these studies, a 24-month study by Gendre 
and colleagues randomized 161 patients to controlled-
release mesalamine (2 g/day) or placebo and found a sig-
nificant difference in relapse rates (defined as CDAI >250 
points or CDAI of 150–250 points and >50 points over 
baseline) among the strata of patients who had been in 
remission less than 3 months (29% vs 45%, respectively; 
P<.003).32 

A systematic Cochrane review conducted by Ako-
beng and Gardener in 2005 examined 7 RCTs that com-
pared 5-ASA to placebo for the maintenance of medically 
induced remission in patients with inactive CD.33 Six 
studies utilized CDAI scores, and 1 study utilized the 
Harvey-Bradshaw Index, an alternative index composed 
solely of clinical parameters (general well-being, abdomi-
nal pain, number of liquid stools per day, abdominal mass, 
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and complications).34,35 The fixed-effects odds ratio (OR) 
was 1.00 (95% CI, 0.8–1.24) for the six 12-month stud-
ies that compared 5-ASA to placebo and 0.98 (95% CI, 
0.51–1.90) for the 24-month study by Gendre and col-
leagues.32,33 Overall, there is no evidence that 5-ASA is 
better than placebo for maintaining medically induced 
remission as defined by the CDAI.

The role of 5-ASA in maintaining surgically induced 
remission has been examined in 2 recent systematic 
reviews.36,37 Rutgeerts and colleagues demonstrated that 
most patients (75%) relapse endoscopically within 1 year 
of surgery, and some patients (20%) will relapse symp-
tomatically.38 Ford and colleagues identified 11 RCTs 
examining 5-ASA versus placebo for maintenance of 
postsurgical remission.36 These studies utilized sulfasala-
zine or mesalamine at varying doses and used various 
definitions of relapse (ie, CDAI >150 points, CDAI 
>250 points, clinical evidence of relapse, endoscopic 
recurrence, or radiologic relapse). A pooled estimate of 
efficacy for maintenance of remission over periods rang-
ing from 33 weeks to 3 years showed a modest improve-
ment for 5-ASA over placebo (risk ratio, 0.86 [95% CI, 
0.74–0.99]; NNT=13 [95% CI, 7–50]).36 In addition 
to the overall analysis, the meta-analysis was stratified by 
medication class and included 5 studies of sulfasalazine 
and 6 studies of mesalamine. The studies of sulfasalazine 
showed no significant difference between treatment and 
placebo (risk ratio, 0.97; 95% CI, 0.72–1.31), while the 
studies of mesalamine versus placebo showed a modest 
statistical benefit for 5-ASA in maintaining postsurgical 
remission (risk ratio, 0.86; 95% CI, 0.74–0.99).36

Gordon and colleagues identified 9 RCTs of at least 
6 months’ duration in which 5-ASA was compared to 
either placebo or azathioprine.37 Treatments varied from 
sulfasalazine (3 g/day) to controlled-release mesalamine 
(3 g/day or 4 g/day), and definitions of relapse included 
a CDAI score greater than 150 points; a CDAI score 
greater than 250 points; or clinical, radiographic, or 
endoscopic relapse. In the pooled analysis, 5-ASA was 
again modestly superior to placebo for preventing relapse  
(OR, 0.68; 95% CI, 0.52–0.9; NNT=16–19).37 A study 
by Caprilli and colleagues, which compared delayed-
release mesalamine (2.4 g/day) to placebo over 12 months, 
is noteworthy due to its efficacy estimate and endpoint. 
Although this study was an open-label RCT, endoscopic 
evidence of relapse occurred in 22 of 55 patients (40%) 
compared to 36 of 55 controls (65%) at 1 year.39 In a 
pooled analysis of 2 studies, there was no significant 
difference in thiopurine versus 5-ASA for preventing 
relapse (OR, 1.08; 95% CI, 0.63–1.85).36,40,41 Of note, 
the thiopurine dose used in the study by Hanauer and 
colleagues was relatively low (6-mercaptopurine at  
50 mg/day).41 A recent study by Reinisch and colleagues 

examined differences in clinical relapse (defined as 
CDAI ≥200 points and an increase >60 points) between 
azathioprine (2–2.5 mg/kg/day) and Salofalk (4 g/day) 
in patients with endoscopic recurrence.42 At 1 year, 
there was no significant difference in treatment failure 
between patients treated with azathioprine and those 
who received 5-ASA; however, clinical recurrence was 
less frequent with azathioprine than with 5-ASA (0% vs 
11%; P=.031), and drug discontinuation was greater in 
the azathioprine group than in the 5-ASA group (22% 
vs 0%; P=.002).42 

Overall, the heterogeneity in study medications and 
outcomes makes it difficult to draw a clinical inference 
from pooled results. However, there appears to be a modest 
benefit for 5-ASA in the postoperative setting. It remains 
unclear why this modest signal for efficacy of 5-ASA over 
placebo is seen among CD patients in potentially the 
“deepest” remission, and it is notable that endpoints other 
than the CDAI (ie, endoscopic and radiologic findings) 
comprise a larger proportion of these data than the pooled 
efficacy data from RCTs of medically induced remission. 

Safety and Costs

In 2 studies reporting adverse events associated with the 
use of 5-ASA for the induction of remission, there was 
no significant overall difference in adverse events between 
5-ASA and placebo.23,25 Rates of adverse events in stud-
ies of 5-ASA compared to placebo for maintenance of 
medically induced remission are similarly low.33 A pooled 
analysis of the safety of 5-ASA versus placebo in the 
maintenance of postsurgical remission also showed no 
significant difference in 4 trials.37 

Although high levels of 5-ASA have been associated 
with interstitial nephritis in animal models, standard 
doses of 5-ASA and its metabolites yield human plasma 
concentrations that are substantially lower than plasma 
levels for recommended doses of aspirin.11,43 Sandborn 
and Hanauer followed 2,940 patients who were taking 
5-ASA (up to 7.2 g/day) for up to 5 years and found no 
significant adverse effects related to duration or dose.11 
Interstitial nephritis reported in patients taking 5-ASA 
may instead be dose-independent hypersensitivity or 
related to disease activity.11 Nonetheless, in order to detect 
the rare patient who develops a potentially end-stage  
kidney disease while taking 5-ASA, it is prudent to moni-
tor creatinine levels and potentially perform urinalysis 
shortly after the onset of 5-ASA therapy and approximately  
yearly thereafter. 

For obvious reasons, there are no RCT data on the 
safety of 5-ASA versus placebo in CD during pregnancy. 
However, both retrospective and prospective population-
based studies have been conducted, and these studies  
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demonstrate no increased risk for congenital abnor-
malities, stillbirth, spontaneous abortion, or low birth 
weight.44-47 5-ASA products are classified as pregnancy 
category B drugs, with the exception of regular-dose 
and high-dose delayed-release mesalamine, which have 
a Eudragit-S coating that contains dibutyl phthalate, 
a chemical associated with urogenital defects in male 
offspring of pregnant rodents receiving more than 190 
times the human dose.48 Because sulfasalazine inhibits 
transportation of folate, folic acid (1 mg daily) should 
be administered with the medication.49 Sulfasalazine 
also reduces sperm motility and should be discontinued 
3 months prior to planning conception.50 The small risks 
of these medications in pregnancy are balanced against 
their potential benefit in helping a mother maintain 
remission of her disease. However, it is important to 
keep in mind that the evidence base as presented here 
and elsewhere shows no benefit for maintaining medi-
cally induced remission and only modest effect in the 
postoperative setting.

The costs of 5-ASA in CD are potentially substantial. 
Kappelman and colleagues estimated the direct costs of 
CD in the United States from an insurance claims data-
base in 2003–2004 and found that oral 5-ASA was esti-
mated to cost $495 per patient-year (standard deviation, 
$768), and 39% of patients had at least 2 claims during 
the year.51

 
Summary

CD is a lifelong, relapsing, inflammatory condition for 
which patients seek medical therapy in order to improve 
symptoms and decrease the risk of progression, com-
plications, and surgery. Studies have shown that 5-ASA 
therapy is only modestly superior to placebo for inducing 
symptomatic remission in the subgroup of patients with 
colonic disease who are taking sulfasalazine. 5-ASA ther-
apy has not been shown to be more effective than placebo 
for maintaining medically induced remission. There may 
be a role for postoperative 5-ASA in patients without risk 
factors for recurrent surgery (such as mucosal ulceration, 
smoking, or predictors of disabling course).38,52,53

The inability to travel down this river of clinical 
evidence and find a beneficial “delta,” or incremental 
improvement, for 5-ASA over placebo is confounded by 
the nonspecific nature of the CDAI inclusion criteria and 
outcomes in RCTs. Nonetheless, synthesis of the available 
clinical studies does not provide an evidence-based ratio-
nale for induction or maintenance treatment with 5-ASA 
in most patients. Future RCTs that include endoscopic 
or radiologic primary endpoints may be better able to 
measure the anti-inflammatory effect of 5-ASA in CD. 
Although placebo effect rates have been generally high in 

these studies, 5-ASA therapy is associated with significant 
costs and rare but real risks; a pill is not necessary to 
obtain placebo response rates.54 The best evidence-based 
therapy for mild, small bowel CD or CD without predic-
tors of early postoperative recurrence may be an ongoing 
therapeutic relationship between the clinician and the 
patient that consists of symptom management, disease 
monitoring, and preventative counseling.

References 

1.  Crohn BB, Ginzburg L, Oppenheimer GD. Landmark article Oct 15, 1932. 
Regional ileitis. A pathological and clinical entity. By Burril B. Crohn, Leon Ginz-
burg, and Gordon D. Oppenheimer. JAMA. 1984;251:73-79.
2.  Loftus EV Jr, Silverstein MD, Sandborn WJ, Tremaine WJ, Harmsen WS, 
Zinsmeister AR. Crohn’s disease in Olmsted County, Minnesota, 1940-1993: 
incidence, prevalence, and survival. Gastroenterology. 1998;114:1161-1168.
3.  Loftus CG, Loftus EV Jr, Harmsen WS, et al. Update on the incidence and 
prevalence of Crohn’s disease and ulcerative colitis in Olmsted County, Minnesota, 
1940-2000. Inflamm Bowel Dis. 2007;13:254-261.
4.  Solem CA, Loftus EV Jr, Fletcher JG, et al. Small-bowel imaging in Crohn’s 
disease: a prospective, blinded, 4-way comparison trial. Gastrointest Endosc. 
2008;68:255-266.
5.  Cosnes J, Cattan S, Blain A, et al. Long-term evolution of disease behavior of 
Crohn’s disease. Inflamm Bowel Dis. 2002;8:244-250.
6.  Ho GT, Chiam P, Drummond H, Loane J, Arnott ID, Satsangi J. The efficacy 
of corticosteroid therapy in inflammatory bowel disease: analysis of a 5-year UK 
inception cohort. Aliment Pharmacol Ther. 2006;24:319-330.
7.  Binder V, Hendriksen C, Kreiner S. Prognosis in Crohn’s disease—based 
on results from a regional patient group from the county of Copenhagen. Gut. 
1985;26:146-150.
8.  Peyrin-Biroulet L, Loftus EV Jr, Colombel JF, Sandborn WJ. The natural 
history of adult Crohn’s disease in population-based cohorts. Am J Gastroenterol. 
2010;105:289-297.
9.  Peppercorn MA, Goldman P. The role of intestinal bacteria in the metabolism 
of salicylazosulfapyridine. J Pharmacol Exp Ther. 1972;181:555-562.
10.  van Hees PA, Bakker JH, van Tongeren JH. Effect of sulphapyridine, 5-ami-
nosalicylic acid, and placebo in patients with idiopathic proctitis: a study to 
determine the active therapeutic moiety of sulphasalazine. Gut. 1980;21:632-635.
11.  Sandborn WJ, Hanauer SB. Systematic review: the pharmacokinetic profiles 
of oral mesalazine formulations and mesalazine pro-drugs used in the management 
of ulcerative colitis. Aliment Pharmacol Ther. 2003;17:29-42.
12.  Allgayer H, Ahnfelt NO, Kruis W, et al. Colonic N-acetylation of 5-ami-
nosalicylic acid in inflammatory bowel disease. Gastroenterology. 1989;97:38-41.
13.  Summers RW, Switz DM, Sessions JT Jr, et al. National Cooperative Crohn’s 
Disease Study: results of drug treatment. Gastroenterology. 1979;77(4 pt 2):
847-869.
14.  Best WR, Becktel JM, Singleton JW, Kern F Jr. Development of a Crohn’s 
disease activity index. National Cooperative Crohn’s Disease Study. Gastroenterol-
ogy. 1976;70:439-444.
15.  Lim WC, Hanauer S. Aminosalicylates for induction of remission or response 
in Crohn’s disease. Cochrane Database Syst Rev. 2010;8:CD008870.
16.  Feagan BG. 5-ASA therapy for active Crohn’s disease: old friends, old data, 
and a new conclusion. Clin Gastroenterol Hepatol. 2004;2:376-378.
17.  Mary JY, Modigliani R. Development and validation of an endoscopic index of 
the severity for Crohn’s disease: a prospective multicentre study. Groupe d’Etudes 
Therapeutiques des Affections Inflammatoires du Tube Digestif (GETAID). Gut. 
1989;30:983-989.
18.  Daperno M, D’Haens G, Van Assche G, et al. Development and validation 
of a new, simplified endoscopic activity score for Crohn’s disease: the SES-CD. 
Gastrointest Endosc. 2004;60:505-512.
19.  Sipponen T, Nuutinen H, Turunen U, Farkkila M. Endoscopic evaluation 
of Crohn’s disease activity: comparison of the CDEIS and the SES-CD. Inflamm 
Bowel Dis. 2010;16:2131-2136.
20.  Malchow H, Ewe K, Brandes JW, et al. European Cooperative Crohn’s Disease 
Study (ECCDS): results of drug treatment. Gastroenterology. 1984;86:249-266.



Gastroenterology & Hepatology  Volume 7, Issue 5  May 2011    301

5 - Ami   n o s a li  c y li  c  A c i d  T h e r a p y  f o r  C r o h n ’ s  Di  s e a s e

21.  Wright J, Jewell D, Modigliani R, Malchow H. A randomized, double-blind, 
placebo-controlled trial of olsalazine for active Crohn’s disease. Inflamm Bowel Dis. 
1995;1:241-246.
22.  Rasmussen SN, Lauritsen K, Tage-Jensen U, et al. 5-Aminosalicylic acid in 
the treatment of Crohn’s disease. A 16-week double-blind, placebo-controlled, 
multicentre study with Pentasa. Scand J Gastroenterol. 1987;22:877-883.
23.  Singleton JW, Hanauer SB, Gitnick GL, et al. Mesalamine capsules for the 
treatment of active Crohn’s disease: results of a 16-week trial. Pentasa Crohn’s 
Disease Study Group. Gastroenterology. 1993;104:1293-1301.
24.  Singleton J. Second trial of mesalamine therapy in the treatment of active 
Crohn’s disease. Gastroenterology. 1994;107:632-633.
25.  Tremaine WJ, Schroeder KW, Harrison JM, Zinsmeister AR. A randomized, 
double-blind, placebo-controlled trial of the oral mesalamine (5-ASA) prepara-
tion, Asacol, in the treatment of symptomatic Crohn’s colitis and ileocolitis. J Clin 
Gastroenterol. 1994;19:278-282.
26.  Thomsen OO, Cortot A, Jewell D, et al. A comparison of budesonide and 
mesalamine for active Crohn’s disease. International Budesonide-Mesalamine 
Study Group. N Engl J Med. 1998;339:370-374.
27.  Tromm A, Bunganic I, Tomsova E, et al. Budesonide 9 mg is at least as effec-
tive as mesalamine 4.5 g in patients with mildly to moderately active Crohn’s 
disease. Gastroenterology. 2011;140:425-434 e421; quiz e413-e424.
28.  Mahmud N, Kamm MA, Dupas JL, et al. Olsalazine is not superior to placebo 
in maintaining remission of inactive Crohn’s colitis and ileocolitis: a double blind, 
parallel, randomised, multicentre study. Gut. 2001;49:552-556.
29.  International Mesalazine Study Group. Coated oral 5-aminosalicylic acid 
versus placebo in maintaining remission of inactive Crohn’s disease. Aliment Phar-
macol Ther. 1990;4:55-64.
30.  Thomson AB, Wright JP, Vatn M, et al. Mesalazine (Mesasal/Claversal) 1.5 g 
b.d. vs. placebo in the maintenance of remission of patients with Crohn’s disease. 
Aliment Pharmacol Ther. 1995;9:673-683.
31.  Sutherland LR, Martin F, Bailey RJ, et al. A randomized, placebo-controlled, 
double-blind trial of mesalamine in the maintenance of remission of Crohn’s dis-
ease. The Canadian Mesalamine for Remission of Crohn’s Disease Study Group. 
Gastroenterology. 1997;112:1069-1077.
32.  Gendre JP, Mary JY, Florent C, et al. Oral mesalamine (Pentasa) as main-
tenance treatment in Crohn’s disease: a multicenter placebo-controlled study. 
The Groupe d’Etudes Therapeutiques des Affections Inflammatoires Digestives 
(GETAID). Gastroenterology. 1993;104:435-439.
33.  Akobeng AK, Gardener E. Oral 5-aminosalicylic acid for maintenance 
of medically-induced remission in Crohn’s disease. Cochrane Database Syst Rev. 
2005;1:CD003715.
34.  Arber N, Odes HS, Fireman Z, et al. A controlled double blind multicenter 
study of the effectiveness of 5-aminosalicylic acid in patients with Crohn’s disease 
in remission. J Clin Gastroenterol. 1995;20:203-206.
35.  Harvey RF, Bradshaw JM. A simple index of Crohn’s disease activity. Lancet. 
1980;1:514.
36.  Ford AC, Khan KJ, Talley NJ, Moayyedi P. 5-aminosalicylates prevent relapse 
of Crohn’s disease after surgically induced remission: systematic review and meta-
analysis. Am J Gastroenterol. 2010;106:413-420.
37.  Gordon M, Naidoo K, Thomas AG, Akobeng AK. Oral 5-aminosalicylic 
acid for maintenance of surgically-induced remission in Crohn’s disease. Cochrane 
Database Syst Rev. 2011;1:CD008414.

38.  Rutgeerts P, Geboes K, Vantrappen G, Beyls J, Kerremans R, Hiele M. 
Predictability of the postoperative course of Crohn’s disease. Gastroenterology. 
1990;99:956-963.
39.  Caprilli R, Andreoli A, Capurso L, et al. Oral mesalazine (5-aminosalicylic 
acid; Asacol) for the prevention of post-operative recurrence of Crohn’s disease. 
Gruppo Italiano per lo Studio del Colon e del Retto (GISC). Aliment Pharmacol 
Ther. 1994;8:35-43.
40.  Ardizzone S, Maconi G, Sampietro GM, et al. Azathioprine and mesalamine 
for prevention of relapse after conservative surgery for Crohn’s disease. Gastroen-
terology. 2004;127:730-740.
41.  Hanauer SB, Korelitz BI, Rutgeerts P, et al. Postoperative maintenance of 
Crohn’s disease remission with 6-mercaptopurine, mesalamine, or placebo: a 
2-year trial. Gastroenterology. 2004;127:723-729.
42.  Reinisch W, Angelberger S, Petritsch W, et al. Azathioprine versus mesalazine 
for prevention of postoperative clinical recurrence in patients with Crohn’s disease 
with endoscopic recurrence: efficacy and safety results of a randomised, double-
blind, double-dummy, multicentre trial. Gut. 2010;59:752-759.
43.  Bilyard KG, Joseph EC, Metcalf R. Mesalazine: an overview of key preclinical 
studies. Scand J Gastroenterol Suppl. 1990;172:52-55.
44.  Diav-Citrin O, Park YH, Veerasuntharam G, et al. The safety of mesalamine 
in human pregnancy: a prospective controlled cohort study. Gastroenterology. 
1998;114:23-28.
45.  Mahadevan U, Sandborn WJ, Li DK, Hakimian S, Kane S, Corley DA. Preg-
nancy outcomes in women with inflammatory bowel disease: a large community-
based study from Northern California. Gastroenterology. 2007;133:1106-1112.
46.  Marteau P, Tennenbaum R, Elefant E, Lemann M, Cosnes J. Foetal outcome 
in women with inflammatory bowel disease treated during pregnancy with oral 
mesalazine microgranules. Aliment Pharmacol Ther. 1998;12:1101-1108.
47.  Rahimi R, Nikfar S, Rezaie A, Abdollahi M. Pregnancy outcome in women 
with inflammatory bowel disease following exposure to 5-aminosalicylic acid 
drugs: a meta-analysis. Reprod Toxicol. 2008;25:271-275.
48.  Hernandez-Diaz S, Mitchell AA, Kelley KE, Calafat AM, Hauser R. Medi-
cations as a potential source of exposure to phthalates in the U.S. population. 
Environ Health Perspect. 2009;117:185-189.
49.  Jansen G, van der Heijden J, Oerlemans R, et al. Sulfasalazine is a potent 
inhibitor of the reduced folate carrier: implications for combination therapies with 
methotrexate in rheumatoid arthritis. Arthritis Rheum. 2004;50:2130-2139.
50.  Riley SA, Lecarpentier J, Mani V, Goodman MJ, Mandal BK, Turnberg 
LA. Sulphasalazine induced seminal abnormalities in ulcerative colitis: results of 
mesalazine substitution. Gut. 1987;28:1008-1012.
51.  Kappelman MD, Rifas-Shiman SL, Porter CQ, et al. Direct health care costs 
of Crohn’s disease and ulcerative colitis in US children and adults. Gastroenterology. 
2008;135:1907-1913.
52.  Kane SV, Flicker M, Katz-Nelson F. Tobacco use is associated with acceler-
ated clinical recurrence of Crohn’s disease after surgically induced remission. J Clin 
Gastroenterol. 2005;39:32-35.
53.  Beaugerie L, Seksik P, Nion-Larmurier I, Gendre JP, Cosnes J. Predictors of 
Crohn’s disease. Gastroenterology. 2006;130:650-656.
54.  Hrobjartsson A, Gotzsche PC. Placebo interventions for all clinical condi-
tions. Cochrane Database Syst Rev. 2010;20:CD003974.


