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SUMMARY

Background
With greater use of immunomodulators in inflammatory bowel disease
(IBD), it is uncertain whether concurrent therapy with both 5-aminosali-
cylic acid [5-ASA, mesalazine (mesalamine)] and an immunomodulator
is necessary.

Aim
To determine whether concurrent therapy with both 5-ASA and immu-
nomodulator(s) improves outcomes in IBD.

Methods
Systematic review with search terms ‘azathioprine, 6-mercaptopurine,
thiopurine(s), 5 aminosalicylic acid, mesalazine, inflammatory bowel
disease, ulcerative colitis, Crohn’s disease, immunosuppressant(s), immu-
nomodulator and methotrexate’ in November 2007 to identify clinical
trials on concurrent 5-ASA and immunomodulator therapy.

Results
Two small controlled studies were found. Neither showed a benefit on dis-
ease control beyond immunomodulator monotherapy. Potential pharma-
cological interactions exist between 5-ASA and thiopurines. Whilst
circumstantial, epidemiological and laboratory evidence suggests that
5-ASA may assist colorectal cancer (CRC) chemoprevention, it may sim-
ply be via anti-inflammatory effects. With changes in practice, ethical
issues and the long lead-time needed to demonstrate or disprove an effect,
no clinical studies can ⁄will directly answer this. The costs of avoiding one
CRC in IBD may be as low as 153 times the annual cost of 5-ASA therapy.

Conclusions
It is unclear whether concurrent 5-ASA and immunomodulator therapy
improves outcomes of disease control, drug toxicity or compliance.
Concurrent therapy of 5-ASA and immunomodulators may decrease
CRC risk at ‘acceptable’ cost.

Aliment Pharmacol Ther 29, 459–469

Alimentary Pharmacology & Therapeutics

ª 2009 The Authors 459

Journal compilation ª 2009 Blackwell Publishing Ltd

doi:10.1111/j.1365-2036.2008.03915.x



INTRODUCTION

Over the last two decades, the trend in inflammatory

bowel diseases (IBD) has been to use immunomodula-

tors earlier in the disease course and more frequently.1

Early use of immunomodulators is, in fact, now rec-

ommended in both ulcerative colitis (UC)2 and Crohn’s

disease (CD)3 on the basis that azathioprine (AZA) or

mercaptopurine (MP) halves the risk of relapse in both

UC and CD.4, 5 In particular, a recent Cochrane review

calculated an odds ratio for AZA ⁄ MP failing to main-

tain remission in UC of 0.41, with 95% confidence

intervals (CIs) from 0.24 to 0.70,4 whereas an earlier

Cochrane review had already documented an OR for

maintenance of remission in CD of 2.16 (95% CI:

1.35–3.47), with an number-needed-to-treat (NNT) of

7.5 These data have further provoked a change in

practice towards a more widespread use of immuno-

modulators in IBD. As most patients take mesalazine

(mesalamine) preparations [5-aminosalizylic acid (5-

ASA)], the question arises whether to combine 5-ASA

with thiopurine therapy or to cease 5-ASA as soon as

immunomodulation becomes effective.

5-Aminosalizylic acid has been derived from sulpha-

salazine, which was synthesized more than 50 years

ago specifically to treat UC and rheumatoid arthritis.6

The linkage of sulphapyridine and salicylate through

an azo-bond was viewed as a method of combining

antibacterial and anti-inflammatory actions while

minimizing gastric irritation. Early therapeutic results

from Scandinavia were encouraging. Subsequent con-

trolled trials have confirmed its efficacy in active dis-

ease and maintenance of remission.7–10 A daily dose

of 2 g was considered optimal for maintenance of

remission;11 4 g was recommended during disease

flares with the maximum dose being limited by the

frequency of adverse drug reactions. Approximately

30% of patients taking sulphasalazine report adverse

reactions; many are idiosyncratic, but others are dose-

related. Thirty-five years after sulphasalazine discov-

ery, 5-ASA was determined to be the therapeutically

active moiety of this drug with proven anti-inflamma-

tory effects in UC with less toxicity.12, 13 Recently,

once daily 5-ASA dosing demonstrated equivalence

to multiple doses14–16 not only for the novel

multi-matrix (MMX) mesalazine but also for continu-

ous- and pH-dependent release preparations.17, 18 This

paradigm shift in 5-ASA dosing is expected to

increase drug adherence for lifelong therapy.19 As

5-ASA is the drug of first choice for induction and

maintenance of remission in UC, the question then

arises as to whether it should be continued once

immunomodulator therapy is established. Doctors tend

not to cease any therapy once established and poly-

pharmacy is both common and associated with poorer

clinical outcomes in CD, although this may be either

cause or effect.3, 20 Multiple therapies certainly

decrease compliance and <80% adherence to 5-ASA

increases the risk of relapse more than five fold (OR:

5.5; 95% CI: 2.3–13.0).19, 21, 22 Factors associated with

poor compliance include multiple therapies, frequent

dosing, young age, being male and single.19, 22 More-

over, the fact that insufficient control of inflammation

is associated with poor outcome (including colorectal

cancer),23–25 makes a cogent case for the simplest pos-

sible but most effective drug regimen in these patients,

especially given the need for long-term or indeed life-

long therapy.

For the purposes of this discussion, concurrent ther-

apy means any standard immunomodulator used for

disease control in IBD plus any oral 5-ASA therapy.

Due to available data, the immunomodulators referred

to are the thiopurines; AZA and MP, although, in the-

ory, this discussion is relevant to any immunomodula-

tor including methotrexate and even to the newer

biological therapies, although the data here are cur-

rently even sparser.

The role of 5-ASA in newer IBD treatment
paradigms

In IBD, treatment has generally been a sequential ‘step

up’ approach where the least toxic and possibly the

least potent drugs have been initially used (Figure 1).

Despite recent re-evaluation of this paradigm, with a

role for a ‘top–down’ or more intensified approach

being promulgated by some,26 ‘step up’ therapy is still

the basic model endorsed in the treatment guidelines

promulgated by most major societies including the

BSG,27 ECCO2, 3 and the ACG.28, 29 The results of a

recent study in CD,30 however, appear likely to

encourage further the paradigm shift towards earlier

and more frequent use of immunomodulators and

anti-TNF therapy.1 Combined with the powerful anti-

TNF marketing forces, these data may lead to clinician

uncertainty as to the ongoing role of 5-ASA once a

patient is successfully established on an immunomod-

ulator with good control of disease activity.

In UC, the role of 5-ASA monotherapy is clinically

well accepted and proven, with documented efficacy
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in treating mild to moderately active disease, with an

odds ratio for failure to achieve clinical improvement

of 0.40 (95% CI: 0.30–0.53);31 the NNT is 6 for main-

tenance of remission.32 In clinical practice, 5-ASA is

considered the basis of UC therapy as it is also more

potent than steroids, has least long-term toxicity and

enhances mucosal healing.33 In CD, the role of 5-ASA

therapy is less clear.34 A recent Cochrane systematic

review on mesalazine for maintenance of remission in

CD has shown no beneficial effect (OR: 1.0; 95% CI:

0.80–1.24).35 However, a more recent meta-analysis on

5-ASA subgroups shows a possible benefit for 5-ASA

with pH 7 delivery.36 In the face of this therapeutic

uncertainty, many clinicians continue to use 5-ASA in

CD,37, 38 especially where there is substantial colonic

involvement. There is good evidence for 5-ASA in pre-

venting post-operative recurrence, with an NNT from

4–11 depending on the preparation used,36 although

AZA ⁄ MP may be more efficacious and the benefit

appears to be greater after a second resection. A pro-

spective study randomized 142 patients after ileocolic

resection to receive either AZA 2 mg ⁄ kg ⁄ day or mesal-

azine 3 g daily for 24 months.39 Clinical (OR: 2.04;

95% CI: 0.89–4.67) and surgical recurrence rates were

comparable between groups. However, there was a

favourable effect of AZA over 5-ASA in patients who

had had a previous resection (OR: 4.83; 95% CI: 1.47–

15.8), perhaps marking them as the patients most in

need of therapy and most likely to benefit. A further

comparison of AZA ⁄ MP to 5-ASA therapy for the pre-

vention of post-operative recurrence concurred with

these findings40 and has led to an established role for

AZA ⁄ MP in this setting.41

As addressed earlier, immunomodulators now have

an established role in the treatment of both UC and

CD.2, 3, 27 In particular, they are documented to be

Rectosigmoid disease

MP/Azathioprine IV Steroids

Surgery

Surgery

Newer medical
options:

IV Ciclosporin,
anti-TNFs, oral

calcineurin
inhibitors

Newer medical
options:

IV Ciclosporin,
anti-TNFs, oral

calcineurin
inhibitors

Extensive disease

Prednisone

5-ASA oral

5-ASA topical

MP/Azathioprine IV SteroidsPrednisone

5-ASA enema

5-ASA oral

Figure 1. Modified ‘Traditional’ sequential therapy for ulcerative colitis (adapted from Ref. 29). Rectosigmoid or descending
colonic disease: topical 5-aminosalicylic acid (5-ASA) is used in suppository, foam or enema form. Of the oral 5-ASAs,
sulphasalazine is the most cost effective, but its use is limited by sulpha-related toxicity. Efficacy of oral 5-ASA is primarily
related to the dose delivered to the colonic mucosa. Steroids are often added for those who have failed topical and oral 5-ASA
therapy. Mercaptopurine (MP) or azathioprine may be necessary for steroid-dependent or -refractory disease. Finally, surgery,
or more aggressive, newer medical therapies may be necessary for refractory disease. Extensive disease: oral 5-ASAs are the
first line of therapy. This may be supplemented with topical 5-ASA and steroids. Oral steroids are added for patients who fail
5-ASA therapy (prednisone 40 mg to 60 mg ⁄ day). Azathioprine or MP is used for those in whom a steroid taper cannot be
achieved. Patients who fail these therapies and who have more severe symptoms, such as fever, abdominal distension, ortho-
stasis and significant anaemia, may require hospitalization and intravenous steroids. If no improvement occurs within
7–10 days of intravenous steroids, consider intravenous ciclosporin or colectomy.29 It should be noted that other medical
options including anti-TNF therapy and oral calcineurin inhibitors now also have a role in management.2
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efficacious in the prevention of relapse27, 42, 43 and of

post-operative recurrence in CD.39–41 AZA ⁄ MP is pri-

marily indicated for insufficiently controlled inflam-

mation such as steroid-dependent disease.44 This is

evidenced by its role in allowing withdrawal of steroid

therapy.45 In such a disease subgroup,45 AZA was, in

fact, superior to 3.2 g ⁄ day of 5-ASA for achieving

remission (OR: 4.78; 95% CI: 1.57–14.5 favouring

AZA). However, the long lag time from initiating ther-

apy to clinical benefit44 makes many immunomodula-

tors (especially thiopurines) unsuitable for the rapid

treatment of acute disease flares, as their maximal

clinical benefit may take 3–6 months to be achieved

and does not appear to be accelerated by front-loading

strategies.46

It is difficult to be certain of the prevalence of con-

current prescribing of 5-ASA and thiopurines in prac-

tice. The Danish Crohn’s and Colitis Database47 offers

perhaps the best snapshot of prescription behaviour in

a community-based cohort. At present, they report

that 40% of patients with CD and 30% of those with

UC are receiving AZA. 60% of these CD patients on

AZA receive concurrent 5-ASA, as do 80% of these

UC patients (P. Munkholm, pers. comm.). In other

major hospital series, approximately 50% of IBD

patients are estimated to be on immunomodulators in

recent years1 and it appears likely that a substantial

proportion of these are also receiving 5-ASA. These

data taken together suggest that up to approximately

25% of all patients receiving specialist care for IBD

may be receiving therapy with both an immunomodu-

lator and 5-ASA, making the issue of concurrent ther-

apy an important question worldwide.

METHODS

To address this issue, we conducted a systematic

review of the literature for studies which specifically

addressed the topic of combined immunomodulator

and 5-ASA therapy in IBD. A search of English lan-

guage articles in PubMed was performed between May

and July 2007 and again in November 2007, using the

search terms ‘azathioprine’, ‘6-mercaptopurine’, ‘thiop-

urine(s)’, ‘5-ASA(s)’, ‘5 aminosalicylic acid’, ‘mesal-

azine’, ‘inflammatory bowel disease’, ‘ulcerative

colitis’, ‘Crohn’s disease’, ‘immunosuppressant(s)’,

‘immunomodulator(s)’ and ‘methotrexate’, to identify

any controlled trials on concurrent therapy. All rele-

vant abstracts were read by one of the authors (JMA).

Two papers directly addressing the topic of concurrent

therapy were identified.48, 49 Ten studies on the safety

of concurrent therapy were also identified.49–59 Addi-

tional papers were sought by searching the reference

lists of these two papers, and from personal knowledge

of research in the field by the authors.

The available literature was analysed with respect to

five issues:

• Does concurrent therapy with 5-ASA and immu-

nomodulators improve disease control?

• Does concurrent therapy increase drug toxicity?

• Does concurrent therapy change drug adherence?

• Does concurrent therapy improve prevention of

colorectal cancer?

• What is the cost–benefit ratio for concurrent

therapy?

RESULTS

Using the available studies and referring to other liter-

ature where relevant, we examined each of these five

issues in turn.

Does concurrent therapy with 5-ASA and
immunomodulators improve disease control?

Two studies have directly addressed this issue.48, 49

Unfortunately, both are troubled with methodological

problems, making a definite answer to this question

uncertain.

Mantzaris et al. examined steroid-dependent patients

with UC who were randomized after induction of

remission to either AZA (2.2 mg ⁄ kg) alone or AZA

with olsalazine (1.5 g ⁄ day) for 2 years. To induce

remission, 110 patients were treated with a combina-

tion of AZA (2.2 mg ⁄ kg), oral prednisolone (1 mg ⁄ kg),

olsalazine (0.5 g ⁄ day) and steroid or 5-ASA enemas.

Steroids were tapered by 5 mg ⁄ week, olsalazine was

increased gradually to finally reach 1.5 g ⁄ day. Seventy

patients could be randomized after remission was

achieved and maintained for one additional month

without steroids. After 2 years, there was no difference

in relapse rates between the two groups [nine of 36

patients (25%) in the combination arm and nine of 34

patients (26.5%) in the monotherapy arm]; however,

adverse events (transient leucopenia, diarrhoea or

abdominal pain) were more frequent and compliance

lower with combination therapy (97% vs. 87%,

P < 0.001). The authors concluded that patients with

steroid-dependent UC are not in need of concurrent 5-

ASA therapy.
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This is the only prospective study identified on this

topic. The main conclusions are somewhat limited for

a number of reasons: (i) The study was underpowered

as only 70 out of the 100 intended patients were ran-

domized. (ii) Recruitment of patients took almost

10 years indicating that this was a highly selective

population of UC patients that may not represent daily

practice. (iii) The study design was unusual in the

sense that ‘steroid-dependent’ patients were brought

into remission with a maximized combination regimen

of high-dose (1 mg ⁄ kg), long-term (on average 15–

16 weeks) steroids plus AZA plus 5-ASA plus enemas

prior to randomization. (iv) The 2-year remission rate

in the AZA-only group was unexpectedly high

(73.5%). (v) Out of all 5-ASA preparations, olsalazine

is known to have the highest rate in adverse events,

which can be dose-related. The average olsalazine dos-

age was as low as 1.25 g ⁄ day. Twelve patients (33%)

reported an increase in diarrhoea and 15 patients

(42%) had abdominal pain; these rates are well beyond

what is generally expected for 5-ASA toxicity.

An earlier, retrospective UK study examined 186

AZA-tolerant patients with either UC (n = 82) or CD

(n = 104) in remission. Data on clinical relapse

(defined as requirement for surgery or documented

symptoms consistent with a relapse necessitating res-

cue therapy) were gathered via case notes review.48

The median follow-up was 4.3 years. Outcomes were

compared for CD and UC separately between the AZA

plus any 5-ASA (n = 103) vs. AZA alone (n = 83)

group. The mean relapse rate per year was 21% and

19% in those with and without concurrent 5-ASA for

UC (P = 0.69) and 27% and 30% respectively for CD

(P = 0.97). Drug toxicity was also comparable between

groups. The authors concluded that concurrent 5-ASA

therapy did not reduce the relapse rates in IBD patients

who were established on AZA and that it did not add

toxicity to AZA therapy.

Again, the results need to be interpreted with cau-

tion as this was a retrospective chart review and as

such included several potential biases: (i) Most impor-

tantly, only AZA-tolerant patients who achieved

remission were included in the analysis. These patients

had been brought into remission either on the combi-

nation therapy or on AZA alone. Thereby, the study

selects for patients who have already responded well

to either of the treatment regimens with little additive

toxicity. (ii) The possibility of biologically non-equiva-

lent groups especially as the decision regarding the

therapy regimen was made upon clinical judgement.

Those receiving the concurrent 5-ASA may have been

incomplete responders to AZA before. (iii) The study

was underpowered (the actual group sizes were

between 27 and 55 patients) to detect small effects.

(iv) Retrospective reviews are known to lack sensitivity

to detect subtle differences between groups due to

unavailable or incomplete data (such as the stringent

definition of relapse).

On the basis of these two studies, one may draw the

conclusion that concurrent therapy with a 5-ASA and

an immunomodulator is ineffective. The level of evi-

dence, however, is low and the critique to each study

considerable. Both studies only looked into mainte-

nance of remission and not control of active disease

or endoscopic healing. A conclusive answer falls short

due to design quality and patient quantity. A benefi-

cial effect would have to be quite substantial to be

detected by the endpoints that were used. Thus, it

remains possible that the studies were inadequately

powered to reveal clinically relevant differences in

outcomes. At this point, we cannot answer whether

concurrent therapy with 5-ASA and immunomodula-

tors improves disease control.

Does concurrent therapy increase drug toxicity?

Adverse events associated with 5-ASA therapy are

almost always mild and uncommon. Except for olsala-

zine (as used by Mantzaris et al.), 5-ASA compounds

rarely lead to the need to withdraw therapy and in

general, they do not overlap with the more concerning

side effects of thiopurines or methotrexate. One study,

cited above, suggested that more adverse events are

associated with dual therapy, but these were still

within acceptable limits.49 However, from a pharmaco-

kinetic point of view, the metabolism of thiopurines is

clearly affected by concurrent 5-ASA therapy.50, 51

Concurrent therapy leads to increased levels of metab-

olites of thiopurines52, 55 and this has been implicated

in thiopurine toxicity in some instances.53, 54, 59 Con-

versely, the withdrawal of 5-ASA from patients on sta-

ble and apparently efficacious doses of thiopurines

leads to reduction in 6TGN metabolite levels,50, 55 but

whether this leads to reduced efficacy and is thus clin-

ically significant remains unknown. In practice, these

issues and documented changes in metabolite levels

have not translated into a large clinical concern.

Moreover, from a pragmatic point of view, they do not

appear to play a significant role in selecting either

drug dose, or monitoring intervals. Likewise, there is
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no direct evidence of synergy between these agents in

terms of a lower dose of either 5-ASA or immuno-

modulator being sufficient when co-administered. This

may be due to the wide therapeutic range of both 5-

ASA and thiopurines or the large variability in thiopu-

rine metabolite levels, which are highly unpredictable

after oral dosage. Nevertheless, this confidence may be

misplaced. The pharmacokinetic evidence that this

interaction matters is strong, but the clinical relevance

is not proven, possibly only because it has not been

specifically sought. It is difficult to attribute individual

relapse episodes to particular changes or gaps in com-

pliance of specific therapy. With the more recent trend

to intensify or optimize thiopurine therapy via thera-

peutic monitoring of metabolites,56, 57 this issue of

their compatibility may become more complex. At

present, there is sufficient longstanding clinical experi-

ence to reassure us of their safety when used in com-

bination and the lack of need to make specific dose

adjustments simply on this basis. However, it would

appear to be prudent to watch for myelosuppression

when adding or increasing the dose of 5-ASA in

patients on stable dose thiopurines and likewise,

patients should be cautioned that relapse on

thiopurines may be more likely if 5-ASA is discontin-

ued, although this is not yet proven.

Does concurrent therapy change drug
adherence?

The complexity in drug regimes has the potential to

impair adherence to therapy. Medication non-adher-

ence (compliance <80%) is associated with an

increased rate of relapse.21 The specific issue of

whether concurrent 5-ASA and immunomodulator

therapy impairs adherence has not been studied,

although some indirect evidence on the topic exists.

The study on concurrent therapy from Greece49 found

combination therapy to lead to decreased compliance.

This is probably caused by the type of 5-ASA com-

pound and its adverse event profile. The retrospective

design of the UK study48 precludes any results on

compliance. Interestingly, one study on medication

taking behaviour in IBD patients found that oral me-

salazine and AZA were the two drugs with the poorest

compliance;60 whether this is because they were the

two most commonly prescribed drugs remains

unknown, but it does emphasize the size of the poten-

tial problem with compliance. Patients on immuno-

modulators usually have better compliance than those

not requiring them,22 perhaps as a marker of severe

disease or better understanding of consequences of

therapeutic failure. Although it is unknown whether

the co-prescription of 5-ASA in this group has any

additional effect on adherence, it does seem likely as

more complex drug prescribing regimens and higher

total pill counts are well documented to decrease med-

ication adherence.61 The compliance issue may become

less of an issue with the new once-daily dosing regi-

men of 5-ASA.14–18

Does concurrent therapy improve prevention
of colorectal cancer?

There is a long-standing acceptance that UC is associ-

ated with an increased risk of CRC with the first well

documented report appearing in 1925.62 Importantly,

in 1994, some UK data were published showing equiv-

alent high CRC risk with extensive Crohn’s colitis.63, 64

Many other studies now confirm this risk for extensive

longstanding colitis, although the magnitude varies

greatly in different cohorts. A meta-analysis revealed

a cumulative CRC risk of 18% in UC patients after

30 years of disease.65

Such high CRC rates dropped within the next couple

of years.66–70 This may possibly have been a result of

an active approach to both medical and surgical treat-

ment (such as a cumulative colectomy rate of 32%) as

well as active surveillance programmes, or of the

increasingly widespread use of 5-ASA maintenance

therapy in colitis. Within IBD population, however,

there are five distinct features, which are associated

with an extraordinarily high risk of CRC (Figure 2): (i)

extensive colonic disease, (ii) early onset of coli-

tis ⁄ long disease duration, (iii) severity of inflamma-

tion, (iv) family history of CRC and (v) the presence of

primary sclerosing cholangitis (PSC).23, 70–74

The first three of these features are directly related

to the burden of inflammation, while family history is

probably caused by genetic (inherited) factors. The

mechanism of how the coexistence of PSC enhances

colon carcinogenesis in IBD is currently obscure. The

clinical importance, however, is high as this specific

subgroup is at the highest risk of all (every second

patient was reported to develop CRC after 25 years of

disease) and warrants special consideration.74

Certainly, the persistence of clinically active disease

or mucosal inflammation appears to be a significant

risk factor for development of CRC. The groups from

St Mark’s and Minnesota have shown that histological
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severity of inflammation is associated with a greater

risk of neoplasia.23, 67 In support of this finding, both

percentage of time with clinically active disease and

>12 months of continuous symptoms have also been

associated with an increased risk of neoplasia (OR per

5% increase in time = 1.2, 95% CI: 1–1.4 and OR: 3.2,

95% CI: 1.2–8.6 respectively).75 This latter study was

performed as a nested case–control study in two well-

defined population-based IBD cohorts (Copenhagen

County, Denmark, and Olmsted County, Minnesota)

where 43 cases of IBD associated CRC were matched

on six criteria to 1–3 controls each (n = 102). Thus,

the finding is likely to be widely representative of

‘real world’ patients. Lending further credence to this

relationship between disease activity and CRC is the

finding that the presence of pseudopolyps (a marker

of severity of inflammation) doubles the risk of CRC

development (OR: 2.5; 95% CI: 1.4–4.6).76 Another

dimension of intestinal inflammation is the extent

and the duration of disease both of which are also

important risk factors associated with CRC

development.

A second possible explanation for the observed

decrease in CRC risk in recent decades may be the

more widespread use of 5-ASA preparations. Indeed,

in the last several years, reports have been emerging

which suggest that 5-ASA therapy is associated with a

protective effect against the development of CRC in

longstanding colitis. Although not all reports agree,77

large studies25 and a meta-analysis78 are generally

regarded as very persuasive in this regard. The puta-

tive predominant mechanism responsible for the

enhanced risk of CRC in IBD is chronic mucosal

inflammation.79 Thus, the control of mucosal inflam-

mation itself by 5-ASA seems likely to be important in

CRC prevention. It might then be anticipated that any

drug which successfully maintains remission in

patients with IBD will be associated with reduced risk

of CRC. Indeed, a recent study has suggested that thi-

opurines might also be protective.80 In other words,

the observation that 5-ASA protects from CRC might

reflect purely maintenance of disease remission rather

than molecular effects independent of its anti-inflam-

matory properties.

In the very recent past, inflammation-independent 5-

ASA activities have become a focus of research

(Table 1). Amongst the variety of 5-ASA’s anti-cancer

activities, the improvement of replication fidelity81, 82

and CpG demethylation83 are considered mechanisti-

cally important as these are central in the process of

colon carcinogenesis. At present, the underlying molec-

ular effects are the subject of several research pro-

grammes aiming for novel anti-cancer drugs. The

inflammation-independent chemopreventive activities

of 5-ASA further support its role in CRC prevention and

strengthen the evidence from epidemiological studies.

With the existing data,25 the long time-lag for a

measurable effect and the ethical issues involved, it is

not possible to perform a randomized clinical trial to

Table 1. Anti-cancer activities of 5-aminosalicylic
acid81–90

Oxygen scavenging
Inhibition of b-catenin
Activation of PPAR-gamma
Inhibition of EGF-R signalling
CpG demethylation
Cell cycle checkpoint activation
Increase in DNA replication fidelity

“Inflammation-independent” factors

Family history

PSC

The “Inflammation triangle”(a)

(b)

Duration

Extent Severity

Figure 2. Colorectal cancer high-risk groups within the
colitis population. Two types of risk profiles exist: inflam-
mation-related factors (a) and inflammation-unrelated
characteristics (b). The most important risk factor is pres-
ence of primary sclerosing cholangitis (PSC).

SYSTEMATIC REVIEW: CONCURRENT 5-ASA AND IMMUNOMODULATORS IN IBD 465

ª 2009 The Authors, Aliment Pharmacol Ther 29, 459–469

Journal compilation ª 2009 Blackwell Publishing Ltd



evaluate stringently the role of 5-ASA in CRC preven-

tion. At this point, 5-ASA-mediated protection from

CRC is generally accepted and should be utilized at

least in CRC high risk groups. Endoscopic or histologi-

cal presence of inflammation during surveillance colo-

noscopy should trigger 5-ASA initiation or a 5-ASA

dose increase in patients even if they are in clinical

remission.

What is the cost–benefit ratio for concurrent
therapy?

The cost side is known, 5-ASA therapy is not inexpen-

sive and long-term treatment is needed. The benefit,

therefore, would need to be substantial to justify it

purely on chemoprevention grounds, rather than as

therapy for disease control and maintenance of remis-

sion. Although the data are flawed, some estimates

can be made: if the CRC rate is 18% at 20 years65 and

one gets a reduction to 5.4% (OR: 0.28)78 with regular

use of a ‘good’ (2 g ⁄ day) dose of 5-ASA, this would

mean saving 13 ⁄ 100 people from CRC over 20 years at

a cost of 100 pts · 20 years · local annual cost of 5-

ASA ⁄ 13 pts, which comes to 153 · annual cost of

therapy per CRC saved. Obviously, the equation is

more complicated than this with the necessary inclu-

sion of monitoring, possible adverse reactions and

some patients coming to surgery before encountering

the risk of CRC at 20 years. Additionally, the benefit

may be markedly less and the cost higher, if the

apparent reduction in IBD-related CRC is due to fac-

tors other than 5-ASA therapy or if the protective

effect is due simply to disease control or if the original

risk of CRC in colitis was substantially overestimated.

CONCLUSIONS

Current evidence from clinical trials is insufficient to

conclude that 5-ASA has no additional benefit over

monotherapy with immunosuppressants for control of

intestinal inflammation either in UC or in CD. Apart

from some inhibition of thiopurine metabolism by 5-

ASA (that is of uncertain but potentially important

clinical significance) immunomodulators and 5-ASA

are compatible as concurrent therapy. There is general

evidence that concurrent therapy is associated with

impaired drug adherence, although whether this

applies to modern once daily dosage of 5-ASA and

immunomodulators is uncertain. At present, the most

persuasive reason to use 5-ASA concurrently to immu-

nomodulators is for prevention of CRC in patients with

UC or Crohn’s colitis. The cost per CRC prevented may

be as low as 153 times the annual cost of 5-ASA, but

this most likely over-estimates their benefit, if disease

is well controlled. The chemopreventive value of 5-

ASA is justified in CRC high risk groups and in

patients with incomplete mucosal healing on surveil-

lance colonoscopies.
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