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highest in India, with 2010 estimates pointing to an estimated 

IBD population of around 1.4 million.2 There has been a pro-

gressively higher proportion of younger individuals being new-

ly afflicted with the disease, along with ongoing aging of preva-

lent cases. Optimization of treatment modalities is critical as 

suboptimal disease management can lead to considerable 

morbidity and impairment of patients’ functional capacity.3 

5-Aminosalicylic acid (5-ASA; mesalamine/mesalazine) re-

mains the drug of choice for management of a majority of pa-

tients with IBD. The anti-inflammatory effect of 5-ASA is 

through inhibition of lipoxygenase and cyclooxygenase en-
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Despite several recent advances in therapy in inflammatory bowel disease (IBD), 5-aminosalicylic acid (5-ASA) therapy has 
retained its place especially in ulcerative colitis. This consensus on 5-ASA is obtained through a modified Delphi process, and 
includes guiding statements and recommendations based on literature evidence (randomized trials, and observational stud-
ies), clinical practice, and expert opinion on use of 5-ASA in IBD by Indian gastroenterologists. The aim is to aid practitioners 
in selecting appropriate treatment strategies and facilitate optimal use of 5-ASA in patients with IBD.  (Intest Res 2020;18:355-
378)
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REVIEW

INTRODUCTION

Since the beginning of 21st century, incidence of inflammato-

ry bowel disease (IBD) has seen a steady rise in the emerging 

economies of Asia, Middle East, and South America.1 Amongst 

the Southeast Asian countries, disease burden seems to be 
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zymes, which in turn inhibit leucocyte chemotaxis to inflamed 

sites. 5-ASA can also activate peroxisome proliferator-activat-

ed receptor-γ, and has antioxidant and free-radical scavenging 

properties.4-6 

As the disease prevalence is on a steady rise, IBD manage-

ment has come under the spotlight. Persistent efforts into re-

search and development in IBD therapy have yielded several 

newer therapeutic options in recent years. However, 5-ASA has 

remained the drug of choice to date for management of a vast 

majority of patients with IBD. The journey of this seminal mol-

ecule in IBD started with the discovery of sulfasalazine. Over 

time it emerged that 5-ASA is the active therapeutic moiety.4,7,8 

The efficacy of 5-ASA formulation depends on its topical effect 

rather than on systemic absorption and redistribution to target 

sites (Fig. 1).9-11 5-ASA blood concentration is not related to the 

dose taken.12 This led to the development of newer 5-ASA drug 

delivery methods, aimed at minimizing systemic absorption 

and making maximum drug available at the inflamed epitheli-

um.8 These newer 5-ASA formulations (Table 1)4,8,10,13-16 are not 

only efficacious but are also safe in the induction and mainte-

nance of remission in IBD. They do not have the adverse ef-

fects of sulfasalazine, work locally at inflamed mucosa, and al-

low more proximal and pH-guided release (Fig. 1).4,8 

Despite their benefits in ulcerative colitis (UC), the new 

5-ASA formulations exhibit limited utility in Crohn’s disease 

(CD).4,7-9 The more recent formulations, such as microsphere 

encapsulated formulations, show a pH-independent delivery, 

with their site of release beginning at the duodenum and con-

tinuing throughout the intestinal tract,10 allowing their use in 

both UC and small-bowel CD.8 Further improvements, like 

granular drug formulations, have resulted in better outcomes 

than tablet forms. Rectal formulations such as suppositories 

and enemas have allowed better access to distal disease, there-

by improving outcome. 

With 5-ASA being the most commonly used drug in IBD, a 

need was felt to develop guidelines that would help optimize 

5-ASA usage. 

METHODOLOGY

1. Sources and Search
A comprehensive literature search was carried out on MED-

LINE, MedIndia, EMBASE, and Cochrane Central Register of 

Controlled Trials for relevant literature published on use of 

5-ASA in IBD. All the guidelines, original articles, systematic 

reviews, meta-analyses and review articles were included. 

Medical Subject Headings (MeSH) terms used to coin search 

strategies were “5-ASA,” “5 aminosalicylic acid,” “ulcerative 

colitis,” “Crohn’s colitis,” “colitis gravis,” “inflammatory bowel 

disease,” “IBD,” “bowel diseases, inflammatory,” “idiopathic 

proctocolitis,” “mesalamine,” “sulfasalazine,” “olsalazine,” “bal-

salazide,” “mesalazine,” “Crohn disease,” “Crohn’s disease,” and 

Fig. 1. Sites of 5-aminosalicylic acid (5-ASA) release from different formulations in the small and large intestine. 
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“Crohn’s Enteritis.”

2. Review and Grading of Evidence
The Grading of Recommendation Assessment, Development 

and Evaluation (GRADE) approach was used to assess the 

quality of evidence in systematic reviews, randomized con-

trolled trials (RCTs), observational studies and practice guide-

lines.17,18 GRADE process helps in rating the quality of collected 

and summarized evidences based on explicit criteria that con-

sider study design, risk of bias, and magnitude of effect. It also 

helps in considering whether the evidence is imprecise, incon-

sistent, or indirect. Recommendations were then classified as 

strong or weak based on the quality of the supporting evidence 

and after balancing the desirable and undesirable consequenc-

es of other management options.18 The methodology used was 

a modified version of the scheme suggested by the Canadian 

Task Force on Periodic Health Examination.19 The level of evi-

dence was divided into I, II-1, II-2, II-3 and III; and grade of rec-

ommendations classified as A, B, C, D, and E (Table 2).19,20 

3. Consensus Process
A modified Delphi process was used for arriving at the con-

sensus.21 Based on literature search results, statements were 

proposed and were circulated amongst eminent gastroenter-

Table 1. 5-ASA Formulations and Site of Action

Formulation Dispensed as Name Standard oral 
dose (g/day) Technology Drug release Site of drug 

release

pH dependent Tablets Mesalamine 2.4–4.8 (multiple 
daily doses)

Mesalamine coated with Eudragit S resina Delayed; pH >7 Terminal ileum, 
colon

Tablets Mesalamine 2.4–4.8 (OD dosing) Mesalamine coated with Eudragit L&S 
resina or

Dual acting hydrophilic matrix technology

Delayed; pH 
>6–7

Terminal ileum, 
colon

Time dependent Tablets, granule 
sachets

Mesalamine 2–4 Can be given 
in OD dosing

Ethylcellulose coated micro granules Controlled Duodenum to 
colon

Topical Enema, foam, 
suppository 

Mesalamine 1 Enema 
Foam
Suppository

Topical Distal colon and 
rectum

Azo-bonded 
prodrugs

Tablets Sulfasalazine 2–4 5-ASA linked to sulfapyridine by azo bond Cleavage by 
intestinal flora

Colon

Capsules Olsalazine 2–3 5-ASA dimer linked by azo bond Cleavage by 
intestinal flora

Colon

Tablets Balsalazide 2–6.75 5-ASA linked to 4-aminobenzoyl-b-
alanine by azo bond

Cleavage by 
intestinal flora

Colon

aEudragit S coating: dissolves at pH ≥7; Eudragit L coating: dissolves at pH ≥6.8 To the best of our knowledge, no formulation is based on multi-matrix 
system technology in India.4,8,10,13-16

5-ASA, 5-aminosalicylic acid; OD, once daily.

Table 2. Grade of Recommendation and Level of Evidence

Quality of evidence Strength of recommendation

Grade Description Grade Description

I Evidence obtained from at least one meta analysis/systematic review/randomized 
controlled trial

A There is good evidence to support the statement

II-1 Evidence from well controlled trials without randomization B There is fair evidence to support the statement

II-2 Evidence from well designed cohort or case control study C There is poor evidence to support the statement

II-3 Evidence from comparison between time or place with or without intervention D There is fair evidence to refute the statement

III Opinion of experienced authorities and expert committees E There is good evidence to refute the statement

Indian Society of Gastroenterology guideline methodology20 which was a modified version of the scheme suggested by the Canadian Task Force on the 
Periodic Health Examination.19 
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ologists who are key opinion leaders (KOLs) in their field and 

region. Prior to sharing the proposed statements for voting, 

consent was sought from each prospective participant. Nine 

areas pertaining to the use of 5-ASAs in IBD were identified 

viz induction of remission, maintenance of remission, role of 

rectal 5-ASAs in UC, duration of use, role in CD, use in mother 

and child, side effects and monitoring, chemoprevention, and 

adherence. The questionnaire had one section for each of the 

areas. Each statement had 4 voting options: strongly agree, 

agree, disagree, and strongly disagree.

First round of voting was held through an anonymous on-

line survey. After the first round of voting, the available evi-

dence for the proposed statement in questionnaire was 

shared with the KOLs. A face-to-face meeting was held, where 

literature evidence was presented by 6 KOLs for each pro-

posed statement. Based on discussion amongst the KOLs, a fi-

nal round of voting (live anonymous vote using voting pads) 

was carried out during the meeting and consensus was 

achieved for each statement. When there was no consensus 

on a particular statement, it was modified. A second vote was 

sought for this modified statement and it was retained as a 

recommendation if voting was in favor and deleted if voting 

was against or inconclusive. The formal method that was used 

for development of consensus, based on the modified Delphi 

process is shown in Fig. 2.21

RECOMMENDATION STATEMENTS REGARDING 
5-AMINOSALICYLATES

The recommended statements include the level of supporting 

evidence, grade of recommendation, and voting results. This is 

followed by a discussion of the supporting evidence. A sum-

mary of the recommended statements is provided in Table 3. 

1. Role of 5-ASA in Induction of Remission in UC

Statement 1
5-ASA containing formulations are effective for induction 
of remission in patients with mild to moderate UC of any 
extent and are the first line of treatment for this indication. 
• �Grade of recommendation: A, Level of evidence: I, Voting: 

87.5% strongly agree, 12.5% agree

Two RCTs conducted in 1960s have shown that sulfasalazine 

(2–4 g/day) was more effective than placebo in induction of 

remission. However, it was not well tolerated due to adverse 

events and high rates of discontinuation were observed.22,23 

Subsequently, all other 5-ASA formulations (low, standard, 

and high-dose mesalamine and diazo-bonded 5-ASAs) have 

been shown to be superior to placebo in inducing remission 

in adults with left-sided or extensive mild-to-moderate UC in a 

systematic review and network meta-analysis including 48 in-

duction RCTs (n = 8,020).24

A Cochrane review conducted by Feagan and MacDonald 

(48 studies including RCTs; 7,776 patients) was further updat-

ed by Wang et al. (53 studies including RCTs, n = 8,548) to as-

sess the efficacy of 5-ASA.25,26 Wang et al.26 found 5-ASA to be 

significantly superior to placebo for all outcome variables 

(failure to enter clinical remission 71% in 5-ASA vs. 83% in pla-

cebo group: relative risk [RR], 0.86; 95% confidence interval 

[CI], 0.82–0.89) in active mild-to-moderate UC. The different 

formulations of 5-ASA (tablets, granules, pellets, delayed re-

lease preparations of mesalamine, balsalazide and olsalazine) 

did not differ in efficacy (failure to enter remission in patients 

on 5-ASA vs. patients on comparator 5-ASA 50% vs. 52%: RR, 

0.94; 95% CI, 0.86–1.02).25,26

For patients with mild to moderately severe UC, 5-ASA is 

Fig. 2. A modified Delphi process. The Delphi method: techniques 
and application.21 KOLs, key opinion leaders.
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Table 3. Summary of Consensus Recommendations for the Medical Management of IBD

Statement No. Statements

Induction of remission in UC

1 5-ASA containing formulations are effective for induction of remission in patients with mild to moderate UC of any extent and are the 
first line of treatment for this indication. Grade of recommendation: A, Level of evidence: I

2 In mild to moderate UC, 5-ASA (2–4.8 g/day) or sulfasalazine (3 g/day) should be given for induction of remission. Grade of 
recommendation: A, Level of evidence: I

3 In distal/extensive UC, the combination of topical and oral 5-ASA formulations is preferred over oral 5-ASA agent alone. Grade of 
recommendation: A, Level of evidence: I

4 Once daily dose of oral sustained released preparation should be considered as it is equally effective as divided doses. Grade of 
recommendation: A, Level of evidence: I

5 A period of 2 weeks of 5-ASA therapy should be given before considering a patient as a nonresponder (patients failing to show 
improvement post 5-ASA therapy). Grade of recommendation: B, Level of evidence: I

6 Dose escalation to a maximum dose of 4–4.8 g may be done for patients who do not respond to lower initiating doses of 5-ASA 
compounds. Grade of recommendation: B, Level of evidence: I

7 Sulfasalazine may be preferred in patients with concomitant arthralgia/arthritis. Grade of recommendation: C, Level of evidence: III

8 In acute severe colitis, 5-ASA has no proven role as an adjunct therapy. 5-ASA should be introduced after clinical improvement. Grade 
of recommendation: C, Level of evidence: III

Maintenance of remission in UC

  9 Long-term 5-ASA is indicated for maintenance of remission in patients with UC.  Grade of recommendation: A, Level of evidence: I

10 In patients with mild to moderate UC, the dose that was used for induction of remission should be continued for initial maintenance of 
remission. Grade of recommendation: B, Level of evidence: I

11 5-ASA maintenance dose reduction can be considered in patients with UC having mild clinical course with complete mucosal healing. 
Grade of recommendation: B, Level of evidence: II-1

12 For patients with moderate to severe UC, who required corticosteroids for induction of remission, 5-ASA should be continued for 
maintenance. Grade of recommendation: B, Level of evidence: II-2

13 Patients with proctitis can be maintained with 3 g weekly divided dose of topical 5-ASA or low dose of oral 5-ASA (2–2.4 g daily). Grade 
of recommendation: A, Level of evidence: I

Role of rectal formulations in UC

14 In patients with proctitis, suppository should be preferred over enema or foam. Grade of recommendation: A, Level of evidence: I

15 Recommended dosage of topical therapy with 5-ASA suppository for induction of remission is 1 g once daily. Grade of recommendation: 
A, Level of evidence: I

16 In ulcerative proctitis, topical 5-ASA formulations in the form of suppository/enema are the first line of therapy. Patients not responding 
to topical treatment can be given a combination of oral and topical 5-ASA. Grade of recommendation: A, Level of evidence: I

17 In patients with proctitis not responding to oral and rectal 5-ASA, topical corticosteroids can be added for inducing remission. Grade of 
recommendation: A, Level of evidence: I

How long to use 5-ASA?

18 The decision to continue or withdraw 5-ASA should depend on several factors including mucosal healing, the duration of remission, 
extent of disease, and frequency of side effects experienced by the patients. Grade of recommendation: B, Level of evidence: I

19 In patients with proctitis with mucosal healing, oral 5-ASA may be discontinued with continuation of rectal suppositories. Grade of 
recommendation: C, Level of evidence: III

Role in CD

20 Sulfasalazine may be considered for induction of remission in mild to moderate colonic CD. Grade of recommendation: B, Level of 
evidence: I

21 5-ASA formulations are not indicated for induction of remission in ileal/ileocolonic/proximal small intestinal CD. Grade of 
recommendation: A, Level of evidence: I

22 There is no role of 5-ASA or sulfasalazine in maintenance of remission in a majority of patients with CD. Grade of recommendation: A, 
Level of evidence: I

23 5-ASA has a role for postoperative prophylaxis following ileal resection in CD. Grade of recommendation: A, Level of evidence: I

(Continued to the next page)
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Table 3. Continued

Statement No. Statements

Use of 5-ASA in pregnant/lactating women and children with IBD

24 5-ASA agents are the first-line therapy for induction and maintenance of remission in children with UC. Grade of recommendation: A, 
Level of evidence: I

25 Suggested dosing is oral mesalamine 60–80 mg/kg/day to 4.8 g daily; rectal mesalamine 25 mg/kg check up to 1 g daily; sulfasalazine 
40–70 mg/kg/day up to 4 g daily. Grade of recommendation: B, Level of evidence: I

26 Treatment with 5-ASA or sulfasalazine, if effective, should be continued during pregnancy as available evidence does not suggest 
adverse fetal outcomes. Grade of recommendation: A, Level of evidence: I

27 5-ASA is safe in lactating mothers. Grade of recommendation: C, Level of evidence: II-3

Side effects and monitoring

28 5-ASA is well tolerated by most patients. Grade of recommendation: A, Level of evidence: I

29 Paradoxical worsening of colitis may occur on initiation of 5-ASA due to drug hypersensitivity and requires discontinuation of the drug. 
Grade of recommendation: A, Level of evidence: I

30 5-ASA may cause renal toxicity and therefore monitoring of renal function should be carried out at least once in a year. Grade of 
recommendation: A, Level of evidence: I

31 Dose modification is not required in chronic renal failure except that renal function should be monitored more closely. Grade of 
recommendation: C, Level of evidence: III

32 Although, sulfasalazine has the potential to cause decreased fertility in men, 5-ASA formulations do not affect fertility in men or 
women. Grade of recommendation: B, Level of evidence: II-1

33 Folate supplementation is required with use of sulfasalazine, other 5-ASA formulations do not require it. Grade of recommendation: B, 
Level of evidence: II-3

Chemoprevention

34 Long-term 5-ASA therapy in extensive/distal colitis is possibly associated with reduced risk of colon cancer in UC. Grade of 
recommendation: B, Level of evidence: II-1

Adherence

35 Adherence to 5-ASA therapy improves outcome in patients with IBD. Hence, patient education is important. Grade of recommendation: B, 
Level of evidence: II-2

5-ASA, 5-aminosalicylic acid; IBD, inflammatory bowel disease; UC, ulcerative colitis; CD, Crohn’s disease. 

widely accepted for use as first line therapy in induction of re-

mission.10 Head to head comparisons between 5-ASA and 

corticosteroids are very few.27 A multicenter, randomized, sin-

gle blind, parallel group study comparing beclomethasone 

and 5-ASA found similar efficacy in both treatment arms at 4 

weeks (remission achieved in 63.0% vs. 62.5% of patients, re-

spectively).28 

Statement 2
In mild to moderate UC, 5-ASA (2–4.8 g/day) or sulfasala-
zine (3 g/day) should be given for induction of remission. 
• �Grade of recommendation: A, Level of evidence: I, Vot-

ing: 78.3% strongly agree, 21.7% agree

The Assessing the Safety and Clinical Efficacy of a New Dose 

of 5-ASA (ASCEND) trials were a series of dose-finding trials 

for 5-ASA in UC. A pooled analysis of 3 ASCEND trials showed 

no significant difference between 4.8 g/day and 2.4 g/day in 

mild to moderately active UC (RR, 0.89; 95% CI, 0.78–1.01).25,26 

Subgroup analysis however, showed that the patients with 

moderate UC benefited from a higher dose viz. 4.8 g/day.29

In another systematic review and network meta-analysis by 

Nguyen et al.24 when UC was stratified by disease severity (6 

RCTs, n = 1,589 patients with extensive or left-sided mild to 

moderate UC), high-dose 5-ASA ( > 3 g/day) was shown to be 

superior to standard-dose (2–3 g/day) for inducing clinical re-

mission (RR, 0.92; 95% CI, 0.86–0.99). Therefore, 5-ASA can be 

used in low dose (2.4 g/day) in mild UC and higher doses (4.8 

g/day) can be used in moderately severe disease. 

Sulfasalazine at a dose of 3 g/day has been used for induc-

ing remission in patients with mild to moderate UC.4,16,30 Two 

Cochrane systematic reviews showed that efficacy of different 

5-ASA formulations and sulfasalazine was not significantly dif-

ferent (RR, 0.90; 95% CI, 0.77–1.04).25,26 On the contrary, com-

pared to diazo-bonded 5-ASAs, sulfasalazine was inferior in 
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inducing clinical remission.24 Furthermore, 5-ASA is better tol-

erated than sulfasalazine with 29% and 15% of patients experi-

encing adverse events on sulfasalazine and 5-ASA, respective-

ly (RR, 0.48; 95% CI, 0.37–0.63).25

Statement 3
In distal or extensive mild to moderate UC, combination of 
topical and oral 5-ASA formulations is preferred over oral 
5-ASA alone. 
• �Grade of recommendation: A, Level of evidence: I, Voting: 

91.7% strongly agree, 4.2% agree, 4.2% disagree

A systematic review and meta-analysis of 4 RCTs found com-

bined topical and oral 5-ASAs to be superior to oral 5-ASA 

alone in inducing remission in mild to moderate active left-

sided UC, proctosigmoiditis, and proctitis (RR of no remission, 

0.65; 95% CI, 0.47–0.91).31 Another systematic review and net-

work meta-analysis (n = 8,020 patients with extensive or left-

sided mild to moderate UC) reported that combined oral and 

rectal 5-ASA agents were superior to standard dose oral 5-ASA 

(2–3 g/day) for induction of remission (failure to induce re-

mission with combined oral and rectal 5-ASAs; odds ratio 

[OR], 0.41; 95% CI, 0.22–0.77).24 Active comparisons of efficacy 

and tolerability showed that combined oral and rectal 5-ASAs 

were significantly superior to all other interventions for induc-

ing remission in mild to moderate UC, except budesonide 

multi-matrix.24 In the surface under the cumulative ranking 

curve analysis (SUCRA), combined oral and rectal 5-ASAs 

ranked highest in inducing remission (SUCRA, 0.99) followed 

by high-dose 5-ASA (SUCRA, 0.82).24 Considering 13% medi-

an remission rate for placebo across trials, approximately 63%, 

33%, and 26% of patients treated with combined oral and rec-

tal 5-ASA, high-dose and standard-dose 5-ASA, respectively, 

are expected to achieve clinical remission.24 

Statement 4
Once daily dose of oral sustained release preparation 
should be considered as it is equally effective as divided 
doses. 
• �Grade of recommendation: A, Level of evidence: I, Voting: 

72.0% strongly agree, 28.0% agree

New, once daily (OD) formulations of 5-ASA use multi-matrix 

technology which involves incorporating 5-ASA into a lipo-

philic matrix, which itself is dispersed within a hydrophilic 

matrix, to delay and prolong the dissolution.32 Two Cochrane 

systematic reviews have demonstrated no significant differ-

ence between OD versus conventional dosing for induction of 

remission (P = 0.49 and P = 0.34 respectively).25,26 In a meta-

analysis (7 RCTs, n = 1,469), no significant differences were 

observed between OD and multiple dosing groups for induc-

tion of remission in mild to moderate UC (RR, 1.03; 95% CI, 

0.97–1.10; P = 0.26).33 A single daily dose of 5-ASA should 

therefore be preferred as in addition to being equally effica-

cious, it improves patient compliance.34,35 It should be taken 

into consideration that 5-ASA formulations available in India 

do not use multi-matrix technology. They use a dual matrix 

technology with L and S Eudragit coating.

Statement 5
A period of 2 weeks of 5-ASA therapy should be given be-
fore considering a patient as a nonresponder. 
• �Grade of recommendation: B, Level of evidence: I, Voting: 

80.0% strongly agree, 20.0% agree

While selecting 5-ASA for induction of remission in patients 

with UC, the timing at which clinical response is evident also 

needs to be considered. Nonresponders to the recommended 

5-ASA induction doses should be identified early, and therapy 

escalation should be considered in such cases. 

Based on ASCEND (4.8 g/day, 800 mg tablet) I and II trials, 

symptoms of rectal bleeding and stool frequency either im-

proved or resolved by day 14 in the majority of patients on 

both 4.8 g/day and 2.4 g/day of 5-ASA (73% vs. 61%, respec-

tively). By day 14, symptom resolution was seen in 43% versus 

30% of patients on 4.8 g/day versus 2.4 g/day dose (P = 0.035). 

Moreover, relief in symptoms after 2 weeks correlated with 

high rate of relief in symptoms after 6 weeks.36 Hence, patients 

should be assessed at day 14 for therapeutic decision making.

Statement 6
Dose escalation to a maximum dose of 4–4.8 g may be 
done for patients who do not respond to lower initiating 
doses of 5-ASA compounds. 
• �Grade of recommendation: B, Level of evidence: I, Voting: 

76.0% strongly agree, 24.0% agree

In the ASCEND I trial, subgroup analysis of patients with 

moderately active disease revealed that higher dose of 5-ASA 

was better by an absolute difference of 15% in achieving thera-

peutic success (72% vs. 57%, P = 0.038).37 ASCEND II con-

firmed a statistically superior effect of the 4.8 g/day over the 

2.4 g/day dose in moderately active disease (72% overall re-

sponse vs. 59%, respectively)38 and ASCEND III showed a sig-

nificant benefit of 4.8 g/day versus 2.4 g/day in patients with 

difficult to treat UC, specifically those who required cortico-
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steroids or more than 2 medications (corticosteroids, oral 

5-ASA, rectal 5-ASA, or immunomodulators) for disease con-

trol in the past.39

A systematic review and network meta-analysis (n = 8,020) 

has also ranked high-dose 5-ASA ( > 3 g/day) superior to stan-

dard-dose 5-ASA (2–3 g/day) for induction of remission (fail-

ure to induce remission with high-dose 5-ASA; OR, 0.78; 95% 

CI, 0.66–0.93).25 These trials suggest that in patients not re-

sponding to lower initiating doses of 5-ASA, dose escalation to 

4.8 g/day should be tried by week 3 before considering addi-

tion of corticosteroids, immunosuppressants/immunomodu-

lators or biologics for such cases. 

Statement 7
Sulfasalazine may be preferred in patients with concomi-
tant arthralgia/arthritis.
• �Grade of recommendation: C, Level of evidence: III, Vot-

ing: 100.0% strongly agree

Articular involvement is the most common extraintestinal  

manifestation in IBD, with a prevalence ranging between 17% 

and 39%.40 It frequently involves the axial joints but can also 

be associated with peripheral arthritis. Peripheral arthritis has 

3 subtypes: type 1, pauciarticular, joint activity parallels intes-

tinal disease activity, type 2, polyarticular form, affecting small 

joints with symptoms running independent from IBD course, 

and type 3, which includes both axial and peripheral 

forms.41-43 

The approach to management of arthritis in patients with 

IBD is similar to that in treatment of spondyloarthritis. While 

the treatment of axial arthritis focuses on combination of exer-

cise and nonsteroidal anti-inflammatory drugs (NASIDs), se-

lective conventional non-biologic disease-modifying antirheu-

matic drugs (DMARDs) are used for peripheral arthritis resis-

tant to initial NSAID therapy, if biologics are not already re-

quired for axial or gastrointestinal disease manifestations.44

Sulfasalazine is one such DMARD, which is an azo-bonded 

combination of 5-ASA and sulfapyridine. It is often poorly tol-

erated due to adverse effects (due to the sulfapyridine moiety) 

such as headache, nausea, vomiting, drug rash, hepatitis, and 

hematologic toxicity. This limits its use in IBD, for which safer 

5-ASA compounds have been developed. However, an Italian 

Expert panel has recommended 2–3 g/day of sulfasalazine in 

mild to moderate IBD with peripheral arthritis and early dis-

ease that failed on intra-articular corticosteroids.45 On the oth-

er hand, the Assessment in SpondyloArthritis international 

Society and European League Against Rheumatism do not 

recommend sulfasalazine for management of ankylosing 

spondylitis (and thus axial arthritis).46 Thus, sulfasalazine can 

be used in patients with IBD who have concomitant peripher-

al arthritis but may not be beneficial for those with axial ar-

thritis. 

Statement 8
In acute severe colitis, 5-ASA has no proven role as an ad-
junct therapy. 5-ASA should be introduced after clinical im-
provement.
• �Grade of recommendation: C, Level of evidence: III, Vot-

ing: 59.3% strongly agree, 33.3% agree, 7.4% disagree

Acute severe UC is a medical emergency with high mortality. 

Intravenous corticosteroids remain the cornerstone of treat-

ment, as they act rapidly and are effective in up to 70% of the 

patients.47,48 5-ASAs can be temporarily withdrawn while the 

patients are being treated with intravenous corticosteroids, as 

there is no evidence supporting benefit of these drugs in acute 

severe UC. Conversely, a paradoxical increase in diarrhea has 

been reported in 3% patients on 5-ASAs.48,49 However, topical 

5-ASA or corticosteroids may be added in patients who have 

high stool frequency.20 After an initial response to the intrave-

nous corticosteroids, patients can be switched to oral cortico-

steroids, and 5-ASA, azathioprine, or 6-mercaptopurine can be 

added.50

2. Role of 5-ASA in Maintenance of Remission in UC

Statement 9
Long-term 5-ASA is indicated for maintenance of remis-
sion in patients with UC.
• �Grade of recommendation: A, Level of evidence: I, Voting: 

100.0% strongly agree

Statement 10
In patients with mild to moderate UC, the dose that was 
used for induction of remission should be continued for 
initial maintenance of remission.
• �Grade of recommendation: B, Level of evidence: I, Voting: 

53.8% strongly agree, 23.1% agree, 23.1% disagree

The safety and efficacy of long-term use of 5-ASA as a mainte-

nance therapy has been studied in several studies and its con-

tinued use is known to prevent disease relapse in patients 

with UC.9,10 

A Cochrane review of 38 studies (n = 8,127) assessed effica-

cy, dose-responsiveness, and safety of oral 5-ASA for mainte-

nance of clinical or endoscopic remission in UC. Forty-one 
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per cent of 5-ASA patients relapsed compared to 58% of place-

bo patients (7 studies, 1,298 patients; RR, 0.69; 95% CI, 0.62–

0.77).25,51 Another network meta-analysis (28 RCTs; n = 4,218) 

also showed that all of the following were effective at remis-

sion maintenance; low dose 5-ASA ( < 2 g/day), standard dose 

5-ASA ( < 2–3 g/day), high-dose 5-ASA ( > 3 g/day). Diazo 

bonded 5-ASAs and combined oral and rectal 5-ASAs were 

significantly superior to placebo in maintaining clinical remis-

sion in UC (diazo-bonded 5-ASAs: RR, 0.47; 95% CI, 0.35–0.62; 

oral and rectal 5-ASAs: RR, 0.21; 95% CI, 0.11–0.40). Sulfasala-

zine tended to be superior to placebo in maintaining clinical 

remission in UC (RR, 0.81; 95% CI, 0.57–1.17).24 

A randomized open-label study including 156 UC patients 

in remission, who had experienced a disease relapse within 

previous 3 months, were randomized to receive either 2.4 g/

day or 1.2 g/day 5-ASA dose for 12 months. The patients on 2.4 

g/day dose had significantly higher mean number of days to 

relapse than those prescribed 1.2 g/day dose (mean ± standard 

deviation: 175 ± 126 vs. 129 ± 95.3, P < 0.001, respectively).52 In 

patients who experienced ≤ 3 relapses/year in the 3 years pri-

or to enrollment, more number of the patients in the 2.4 g/day 

group were maintained in remission than in the 1.2 g/day 

group.52 

Statement 11
5-ASA maintenance dose reduction can be considered in 
patients with UC having mild clinical course with complete 
mucosal healing. 
• �Grade of recommendation: B, Level of evidence: II-1, Vot-

ing: 73.1% strongly agree, 19.2% agree, 7.7% disagree

Mucosal healing in UC is associated with improved clinical 

outcomes in terms of lower relapse rates,53-55 lesser require-

ment for immunosuppressive agents,56 fewer hospitalizations 

and colectomies,56,57 lower risk of colorectal cancer58-60 and 

improved quality of life.61,62 Achieving complete mucosal heal-

ing should, therefore, be the primary endpoint of treatment. 

Besides mucosal healing, various factors including adher-

ence to treatment, duration of disease in remission, degree of 

mucosal healing (complete/partial), and clinical course 

should be considered before reducing the maintenance dose 

of 5-ASA. 

No difference in the long-term risk of flare was noted be-

tween low (2.4–2.8 g/day) versus high (4.4–4.8 g/day) dose 

5-ASA in patients who adhere to treatment.63 Data from an IBD 

registry showed that a longer duration ( > 2 years) of disease 

remission correlated with a lower risk of relapse (P < 0.001).64 

In another randomized, double-blind withdrawal study using 

5-ASA 1.2 g/day, patients were allocated to 2 groups according 

to length of previous remission. In the group in remission for 

over 24 months, withdrawal of 5-ASA did not influence the re-

lapse rates.65 

No difference was found in another study in relapse rates at 

1 year on 5-ASA 1.2 g compared with 2.4 g/day. However, for 

patients with extensive UC, 5-ASA agents in a dose of 1.2 g/day 

were inferior to 2.4 g/day for long-term maintenance of remis-

sion (P <  0.005). The 1.2 g/day dose was also significantly (P =  

0.01) inferior to 2.4 g/day for patients with frequently relapsing 

disease.52

A recent study, including UC patients in remission, showed 

that 5-ASA dose reduction is more successful in sustaining re-

mission if Mayo endoscopic sub-score of 0 is achieved.66 In the 

MOMENTUM trial, of patients who achieved remission during 

induction with high-dose multi-matrix 5-ASA, 47.8% of patients 

in complete remission and 26% of patients in partial remission 

could achieve/maintain remission after 12 months at a re-

duced dose of 2.4 g/day (OR, 2.61; 95% CI, 1.76–3.87; P <  0.001) 

emphasizing that patients achieving complete remission be-

fore dose reduction were more likely to sustain remission.67

Complete withdrawal of 5-ASA agents is currently not rec-

ommended unless the patient is intolerant as there is some 

evidence that regular 5-ASA reduces the risk of colorectal can-

cer.68 Hence, the decision of dose reduction should be under-

taken with caution and may be considered in patients with 

mild disease course and where mucosal healing has been ob-

served for at least 2 years. 

Statement 12
For patients with moderate to severe UC who required cor-
ticosteroids for induction of remission, 5-ASAs can be used 
for maintenance. 
• �Grade of recommendation: B, Level of evidence: II-2, Vot-

ing: 96.4% strongly agree, 3.6% agree

Use of corticosteroids for inducing remission is associated 

with an increased risk of subsequent clinical relapses.69 Stud-

ies evaluating outcomes after systemic corticosteroid use have 

shown that up to 30%–40% patients subsequently require 

medical rescue therapies or colectomy.70-72 

In a cohort of UC patients treated with 5-ASA after a course 

of oral systemic corticosteroids, 75% patients relapsed (medi-

an, 29 months; range, 1–156 months), and 14% required col-

ectomy (median, 11 months; range, 1–24 months). Kaplan 

Meier curve showed relapse and colectomy rates over 1 year 
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of 26% and 11%, respectively.73 Khan et al.74 also reported that 

65% of patients who achieved clinical remission with cortico-

steroids required retreatment with steroids within 2 years. 

Seventy-two percent relapse rate at 83 months follow-up in 

patients with steroid induced remission was reported in an-

other study.75 

The use of corticosteroids as maintenance therapy is re-

stricted by lack of long-term efficacy, and associated side-ef-

fects.76,77 In a report from an IBD registry on patients receiving 

5-ASA as maintenance therapy for UC, Fukuda et al.64 con-

cluded that patients with history of steroid use have a tenden-

cy to relapse. These patients can be maintained on 5-ASA 

therapies or on thiopurines. For those not willing for thiopu-

rines, 5-ASA therapy is a suitable option. However, the dose of 

5-ASA should not be reduced, especially in patients with pre-

vious corticosteroid use, as these patients are at risk for clini-

cal relapse.

Statement 13
Patients with proctitis can be maintained with 3 g weekly 
divided dose of topical 5-ASA or low dose of oral 5-ASA (2–
2.4 g daily). 
• �Grade of recommendation: A, Level of evidence: I, Voting: 

55.6% strongly agree, 40.7% agree, 3.0% strongly disagree 

Rectal 5-ASA is first-line maintenance therapy in ulcerative 

proctitis. An RCT with 95 ulcerative proctitis patients found 

5-ASA suppositories at a dose of 1 g thrice a week to be more 

effective than placebo in maintaining remission.78 Another 

RCT reported a significantly higher relapse rate at 12 and 24 

months with placebo as compared to OD 500-mg 5-ASA sup-

pository (P < 0.001).79 A systematic review and meta-analysis 

evaluating topical 5-ASA therapies for maintenance of remis-

sion in ulcerative proctitis also reported the benefit of rectal 

5-ASA (pooled RR, 2.80; 95% CI, 1.21–6.45; degree of heteroge-

neity [I2], 66%; P = 0.02).80 Another recent meta-analysis in-

cluding 7 RCTs (n = 555), showed that topical 5-ASA was effec-

tive in preventing relapse of distal UC.81 The superiority of rec-

tal 5-ASA over placebo for maintenance of remission at 1 year 

was also demonstrated in a recent Cochrane review (RR, 2.22; 

95% CI, 1.26–3.90).82

Two RCTs have compared combination treatment with oral 

5-ASA plus intermittent 5-ASA enema and oral 5-ASA alone, 

for maintenance of remission. One compared patients who 

received 1 g 5-ASA enemas twice a week plus oral 5-ASA 3 g/

day for 7 days with daily oral 5-ASA only and the other com-

pared combined therapy with 5-ASA tablets 1.6 g/day and 

5-ASA enemas 4 g/100 mL twice weekly with oral 5-ASA tab-

lets 1.6 g/day and placebo enemas/twice weekly.83,84 Higher 

remission rates were reported in patients receiving combina-

tion therapy. 

Long-term tolerance and adherence to rectal therapy is vari-

able.85,86 Oral 5-ASAs associated with better patient compli-

ance could be an alternative if rectal therapies are not tolerat-

ed. The newer oral 5-ASA formulations including the ethylcel-

lulose coated as well as multi-matrix 5-ASA have been shown 

to achieve therapeutic levels in the distal colon.87,88 

3. Role of Rectal 5-ASA Formulations in UC

Statement 14
In patients with proctitis, suppositories should be preferred 
over enemas or foams. 
• �Grade of recommendation: A, Level of evidence: I, Voting: 

88.9% strongly agree, 11.1% agree

Statement 15
Recommended dosage of topical therapy with 5-ASA sup-
pository for induction of remission is 1 g OD. 
• �Grade of recommendation: A, Level of evidence: I, Voting: 

92.3% strongly agree, 7.7% agree

Statement 16
In ulcerative proctitis, topical 5-ASA formulations in the 
form of suppository/enema, is the first line of therapy. Pa-
tients not responding to topical treatment can be given a 
combination of oral and topical 5-ASA. 
• �Grade of recommendation: A, Level of evidence: I, Voting: 

87.0% strongly agree, 13.0% agree

Various 5-ASA rectal formulations (enemas, foams, and sup-

positories) are available for treatment of ulcerative proctitis. 

Suppositories target the site of the inflammation in the rectum 

and the distribution mirrors the extent of disease. Foams and 

enemas can act topically in the sigmoid and descending colon 

respectively and therefore are preferred treatment in left-sided 

colitis.89,90

Römkens et al.91 in their meta-analysis (2,513 patients using 

rectal 5-ASA) reported mucosal healing rates of 62%, 51%, and 

46% for suppositories (8 study arms), foams (9 study arms), 

and enema (23 study arms), respectively. On subgroup analy-

sis, head to head comparison between 5-ASA foam and ene-

ma did not reveal significant difference between the prepara-

tions. Because suppositories are used in patients with proctitis 

and represent a different group of patients, direct comparison 

with other preparations were not done. 
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Additionally, during acute flares, enemas are generally less 

well tolerated as a larger volume of enema is difficult to retain 

because of active rectal inflammation.92-94 OD topical therapy 

is as effective as divided doses. In a randomized clinical trial, 

5-ASA 1 g OD suppository was compared with conventional 

500 mg twice a day 5-ASA suppository in patients with active 

distal UC. The OD treatment resulted in quicker induction of 

clinical and endoscopic remission and was better tolerated 

than twice daily group (P < 0.01).95 Another randomized multi-

center trial demonstrated non-inferiority of 1 g OD 5-ASA sup-

pository versus 500 mg 5-ASA suppository thrice-daily, with 

patients preferring the OD regime.96 There is no dose response 

for topical therapy above a dose of 1 g 5-ASA daily.97 

Although 5-ASA suppositories produce earlier and signifi-

cantly better results than oral 5-ASA in the treatment of active 

ulcerative proctitis, patients intolerant/nonresponsive to rectal 

5-ASA alone can be treated with oral 5-ASA in combination 

with rectal 5-ASA therapies.98,99 

A double-blind comparison of oral versus rectal 5-ASA ver-

sus combination therapy in the treatment of distal UC con-

cluded that combination of oral and rectal 5-ASA was more ef-

fective than either alone.100 Another randomized multicenter 

study demonstrated a significantly higher rate of improve-

ment in UC-Disease Activity Index (UC-DAI) within 2 weeks 

with the combined oral 5-ASA/enema therapy (P = 0.032) in 

extensive colitis.101 There are no trials of combination therapy 

for proctitis alone. 

Statement 17
In patients with proctitis not responding to oral and rectal 
5-ASA, topical corticosteroids can be added for inducing 
remission. 
• �Grade of recommendation: A, Level of evidence: I, Voting: 

76.0% strongly agree, 24.0% agree 

Two meta-analyses have shown that topical 5-ASA is more ef-

fective than topical corticosteroids, in inducing symptomatic, 

endoscopic, or histological remission.97,102 However, in patients 

not responding/intolerant to 5-ASA (topical, oral or a combi-

nation of both) within 2–3 weeks of initiating therapy, combi-

nation therapy of topical 5-ASA and topical corticosteroids 

can be considered.94 A randomized, double-blind trial demon-

strated higher efficacy of beclomethasone dipropionate 

(BDP) and 5-ASA enema combination therapy (BDP/5-ASA) 

versus BDP or 5-ASA alone. The combination was significantly 

superior to single-agent therapy in terms of improved endo-

scopic and histological scores.103 

4. How Long to Use 5-ASAs?

Statement 18
Withdrawal of 5-ASAs is associated with a significant risk of 
relapse. Decision to withdraw should only be made after 
several factors are taken into consideration such as dura-
tion of remission and mucosal healing.
• �Grade of recommendation: B, Level of evidence: I, Voting: 

42.9% strongly agree, 46.4% agree, 10.7% disagree

Multiple factors determine the duration of treatment with 

5-ASA. A recent Cochrane review suggested that 5-ASA was 

superior to placebo as a maintenance therapy in UC.82 These 

findings endorse a lifelong approach to therapy with 5-ASA in 

UC. However, dose reduction after induction of remission has 

been evaluated in various studies. 

In a real-world OPTIMUM study, no difference was found 

between reduced dose and maintained dose for maintenance 

of remission after induction. Also, maintenance of remission 

was noted to be significantly better than placebo in patients in 

whom duration of remission was > 12 months (hazard ratio 

[HR] for relapse, 0.600; 95% CI, 0.486–0.740; P < 0.0001 for > 12 

months and HR, 0.352; 95% CI, 0.289–0.431; P < 0.0001 for > 24 

months). 5-ASA therapy was not withdrawn in any of the pa-

tient.104 In a retrospective Korean study, left-sided or extensive 

colitis at time of diagnosis (HR, 1.46; 95% CI, 1.01–2.10; P = 0.04) 

was observed to be independent predictor for clinical relapse 

on 5-ASA therapy.105 

Although 5-ASA preparations are generally well tolerated, 

adverse reactions including worsening colitis; nephrotoxicity, 

interstitial lung disease, bronchiolitis obliterans, pancreatitis, 

hair loss, and Stevens-Johnson syndrome have been de-

scribed.106 These can also be major determinants in deciding 

continuation or withdrawal of the therapy. 

Mucosal healing (endoscopic/histological) also predicts the 

subsequent clinical course. Narang et al.107 showed that histo-

logical remission predicts a sustained clinical  remission 

(87.1% patients in histological remission remained asymp-

tomatic at 1 year). Another RCT showed that 5-ASA dose re-

duction is more successful in sustaining remission if a Mayo 

endoscopic sub-score of 0 is achieved.66 Attainment of muco-

sal healing might help decide upon the withdrawal or discon-

tinuation of the drug. 

Complete withdrawal of 5-ASA agents is currently not rec-

ommended unless the patient is intolerant as there is some evi-

dence that regular 5-ASA reduces the risk of colorectal cancer.68 
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Statement 19
In patients with proctitis with mucosal healing, oral 5-ASA 
may be discontinued with continuation of rectal supposi-
tories. 
• �Grade of recommendation: C, Level of evidence: III, Vot-

ing: 92.6% strongly agree, 7.4% agree

A meta-analysis involving 3,977 patients on oral 5-ASA (gran-

ules and tablets) and 2,513 patients on rectal 5-ASA (supposi-

tories, enema, and foam) demonstrated that mucosal healing 

rates are superior with rectal formulations (36.9% and 50.3% 

for patients treated with oral and topical mesalamine, respec-

tively).91 Another systematic review by Ford et al.81 that stud-

ied the relative efficacies of different routes of administration 

of 5-ASA agents also concluded that intermittent topical 

5-ASAs are superior to oral 5-ASA in maintaining remission in 

quiescent UC. 

Though there is no direct evidence showing the benefit of 

discontinuing oral 5-ASA and continuing suppositories in pa-

tients with proctitis who have achieved mucosal healing, the 

expert panel recommends that oral 5-ASA may be discontin-

ued with continuation of rectal suppositories in such patients.

 

5. Role of 5-ASA in CD

Statement 20
Sulfasalazine may be considered for induction of remission 
in mild to moderate colonic CD. 
• �Grade of recommendation: B, Level of evidence: I, Voting: 

37.5% strongly agree, 54.2% agree, 8.3% disagree

A Cochrane meta-analysis has evaluated the role of amino-

salicylates in induction of remission or response in CD. A 

pooled analysis of 3 studies108-110 showed that sulfasalazine 

was not superior to placebo for induction of remission or re-

sponse at 17 to 26 weeks of follow-up (RR, 1.52; 95% CI, 0.95–

2.43; P = 0.08); however, because of sparse data and heteroge-

neity the results had low quality of GRADE evidence.108 A sub-

sequent comparison of 2 RCTs.109,110 after removing the source 

of heterogeneity revealed a favorable response with sulfasala-

zine over placebo after 17–18 weeks of follow-up (RR, 1.38; 

95% CI, 1.00–1.89; P = 0.05; zero heterogeneity; and moderate 

quality of evidence). There was no difference in adverse events 

between sulfasalazine and placebo arms.108 The benefit how-

ever was limited to patients with Crohn’s colitis. Those patients 

with small bowel disease or those who continued to have ac-

tive disease even after previous corticosteroid and sulfasala-

zine exposures were not likely to benefit.108,109 The 5-ASA for-

mulations do not have efficacy in isolated colonic CD. 

Statement 21
5-ASA formulations are not indicated for induction of re-
mission in ileal/ileocolonic/proximal small intestinal CD.
• �Grade of recommendation: A, Level of evidence: I, Voting: 

63.0% strongly agree, 22.2% agree, 11.1% disagree, 3.7% 
strongly disagree

Comparison between sulfasalazine and corticosteroids showed 

that sulfasalazine monotherapy was inferior to corticosteroids 

at 17–18 weeks of follow-up (RR, 0.68; 95% CI, 0.51–0.91; 

P = 0.009; moderate quality of evidence due to sparse data).108 

Another pooled analysis showed that controlled release 5-ASA 

(1–2 g/day) was not superior to placebo at 16 weeks of follow-

up (RR, 1.46; 95% CI, 0.89–2.40; P = 0.14). There was no differ-

ence in proportion of patients having adverse effects.108 

A pooled analysis of 3 studies comparing 5-ASA (4 g/day) 

with placebo showed a nonsignificant mean difference in 

Crohn’s Disease Activity Index (CDAI) reduction (–19.8 points; 

95% CI, –46.2 to 6.7; P = 0.14); another comparison of delayed 

release 5-ASA (3–4.5 g/day) with tapering dose conventional 

corticosteroids showed no significant difference in efficacy af-

ter 8–12 weeks of follow-up (RR, 1.04; 95% CI, 0.79–1.36).108 

Comparison of 5-ASA 4 g/day with budesonide 9 mg/day 

showed that 5-ASA was significantly less effective than 

budesonide at 16 weeks (RR, 0.56; 95% CI, 0.40–0.78; P <  

0.001).108 There was significant difference in proportion of pa-

tients experiencing adverse effects, however, more patients 

withdrew from 5-ASA arm due to adverse effects. Another trial 

corroborated these findings when olsalazine 2 g/day led to a 

higher withdrawal rate, mainly due to diarrhea, as compared 

with placebo (P = 0.015).108 

Although the Cochrane analysis has limitations of sparse 

data, trial heterogeneity and high risk of bias, yet, it has been 

sufficiently demonstrated that sulfasalazine was modestly ef-

fective, with benefit confined to Crohn’s colitis; and there is no 

proven role of 5-ASA in induction of remission in ileal/ileoco-

lonic/proximal small intestinal CD. 

Statement 22
There is no role of 5-ASA or sulfasalazine in maintenance of 
remission in a majority of patients with CD. 
• �Grade of recommendation: A, Level of evidence: I, Voting: 

50.0% strongly agree, 37.5% agree, 12.5% disagree 

The efficacy of sulfasalazine or 5-ASA in maintaining remis-
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sion in CD is not documented.110,111 A systematic review of 12 

RCTs found no significant difference in relapse at 12 and 24 

months between the 5-ASA and placebo arms. The relapse at 

12 months was 53% in 5-ASA patients (dose 1.6–4 g/day) ver-

sus 54% placebo patients (RR, 0.98; 95% CI, 0.91–1.07; 11 stud-

ies, 2,014 patients).112 Likewise, 54% (31/57) of 5-ASA patients 

(dose 2 g/day) relapsed at 24 months compared to 58% 

(36/62) of placebo patients (RR, 0.94; 95% CI, 0.68–1.29; 119 

patients).112

However, 5-ASA may prove to be of utility in certain patients 

with CD as reported by a retrospective analysis by Danish 

Crohn Colitis Database Study among 165 CD patients. A long 

term benefit was observed with 5-ASA in 36% of the pa-

tients.113 Twenty-three percent of patients became 5-ASA de-

pendent (responding to re-introduction of 5-ASA on relapsing 

within a year of 5-ASA cessation or to dose escalation on re-

lapsing on stable/reduced 5-ASA dose). Women were more 

likely than men to develop response to 5-ASA (OR, 2.89; 95% 

CI, 1.08–7.75; P = 0.04). Patients with longer disease duration 

were more likely to show 5-ASA dependency (38% vs. 18%: 

OR, 4.06; 95% CI, 1.09–15.1; P = 0.04).113 

Outcome on 5-ASA in CD is not associated with localization 

or behavior of disease, age, or history of surgery.113 

Statement 23
5-ASA has a role in postoperative prophylaxis following ile-
al resection in CD. 
• �Grade of recommendation: A, Level of evidence: I, Voting: 

56.5% strongly agree, 39.1% agree, 4.3% disagree

A Cochrane systematic review of 23 RCTs that investigated 

medical therapies for postoperative CD recurrence reported 

that clinical recurrence and severe endoscopic recurrence re-

duced significantly with 5-ASA as compared with placebo (RR 

for clinical recurrence, 0.76; 95% CI, 0.62–0.94; number needed 

to treat [NNT] = 12; RR for severe endoscopic recurrence, 0.50; 

95% CI, 0.29–0.84; NNT = 8). Risk of serious adverse events was 

lower with 5-ASA versus azathioprine/6-mercaptopurine (RR, 

0.51; 95% CI, 0.30–0.89) but risk of any endoscopic recurrence 

was higher (RR, 1.45; 95% CI, 1.03–2.06). 5-ASA therapy did not 

differ significantly from azathioprine/6-mercaptopurine for 

any other outcome.49 

Another Cochrane systematic review of 9 RCTs found that 

5-ASA was significantly more effective than placebo in post-

operative prophylaxis of CD (OR, 0.68; 95% CI, 0.52–0.90), but 

there was no difference in efficacy between 5-ASA and thio-

purines (OR, 1.08; 95% CI, 0.63–1.85).114 

6. �Use of 5-ASA in Pregnant/Lactating Women and 
Child�ren with IBD

Statement 24
5-ASA agents are the first line therapy for induction and 
maintenance of remission in children with UC. 
• �Grade of recommendation: A, Level of evidence: I, Voting: 

70.8% strongly agree, 29.2% agree, 4.2% disagree

5-ASAs are recommended as first-line therapy for induction 

and maintenance of remission of mild to moderate UC in chil-

dren.115,116 5-ASA therapy should be used for maintenance in-

definitely unless intolerant, as it is highly effective and has a 

good safety profile. 

A prospective cohort study successfully reported clinical re-

mission at week 3 in 42% pediatric patients treated with the 

combination of 5-ASA oral and enema (1 g/day).117 In a ran-

domized, double-blind, active control study, pediatric UC pa-

tients treated with high and low-dose 5-ASA for a period of 6 

weeks demonstrated similar efficacy in improving Pediatric 

UC Activity Index (55% vs. 56% of the patients in high- and 

low-dose of 5-ASA, respectively) (P = 0.924) as well as Truncat-

ed Mayo score (70% vs. 73%).118 An RCT comparing efficacy of 

once and twice daily dosing of 5-ASA in inducing remission in 

children with UC did not find any significant difference in the 

rates of induction of remission (60% vs. 63%, P = 0.78).119

A meta-analysis including 37 RCTs revealed that 5-ASA is 

highly effective for induction of remission (RR of no remission 

0.79 with 5-ASAs; 95% CI, 0.73–0.85; NNT = 6). Higher effect was 

observed at ≥ 2.0 g/day dose (RR, 0.91; 95% CI, 0.85–0.98).120 

However, there is no increase in remission rates at doses of 

> 2.5 g/day. 

5-ASA is also effective in preventing relapse of quiescent UC 

as compared to placebo (RR of relapse, 0.65; 95% CI, 0.55–

0.76; NNT = 4). Doses ≥ 2.0 g/day were more effective in pre-

venting relapse as compared to < 2.0 g/day (RR, 0.79; 95% CI, 

0.64–0.97).120 A multicenter, double-blind study on 68 patients 

with mild-to-moderate active UC in the age range 5 to 17 

years, reported an achievement of clinical improvement in 

45% and 37% of patients who received 5-ASA agent (oral bal-

salazide) 6.75 and 2.25 g/day, respectively while clinical remis-

sion was seen in 12% and 9% of patients respectively. The 

study supported the tolerability and safety profile of 5-ASA 

and its role in clinical remission in pediatric UC patients.121 In 

another multicenter, randomized, double-blind study, 39% 

pediatric mild to moderate UC patients clinically improved 

with olsalazine and were asymptomatic after 3 months, com-
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pared to 79% on sulfasalazine (P = 0.006); however, side effects 

were slightly less frequent with olsalazine.122 Heyman et al.123 

suggested that a daily dose of 500 mg 5-ASA suppository to be 

safe and effective in pediatric ulcerative proctitis patients. At 

weeks 3 and 6, the mean Disease Activity Index values, with 

daily bedtime 500 mg 5-ASA suppository, decreased from 5.5 

at baseline to 1.6 and 1.5, respectively (P < 0.001).

A meta-analysis including 20 RCTs comparing 5-ASA and 

sulfasalazine however, yielded nonsignificant differences. The 

RR for overall improvement was 1.04 (95% CI, 0.89–1.21; 

P = 0.63), RR for relapse was 0.98 (95% CI, 0.78–1.23; P = 0.85), 

RR for any adverse events was 0.76 (95% CI, 0.54–1.07; P = 0.11), 

and RR for withdrawals due to adverse events was 0.78 (95% 

CI, 0.46–1.3; P = 0.33).124

Statement 25
Suggested dosing is oral 5-ASA 60 to 80 mg/kg/day to 4.8 g 
daily; rectal 5-ASA 25 mg/kg up to 1 g daily; sulfasalazine 
40–70 mg/kg/day up to 4 g daily. 
• �Grade of recommendation: B, Level of evidence: I, Voting: 

72.7% strongly agree, 27.3% agree

An RCT enrolled 83 pediatric patients (age group: 5–17 years) 

who were treated with low dose delayed release 5-ASA viz. 

27–71 mg/g/day and high dose delayed release 5-ASA viz. 53–

118 mg/g/day. Both low- and high-dose arms demonstrated 

similar efficacy in 81 of 83 modified intent to treat population 

in short term treatment of mild to moderate active UC.118 In 

another Phase I RCT, 52 children with UC, aged 5 to 17 years, 

and stratified by weight (18–82 kg), received multi-matrix 

5-ASA at doses of 30, 60, or 100 mg/kg/day OD (maximum 

4,800 mg/day) for 7 days. Children and adolescents with UC 

had pharmacokinetic profiles of 5-ASA and metabolite acetyl-

5-ASA similar to historical adult cohort.125 Children can there-

fore receive a dose that is similar to the adult dose. 

In an open-label trial 5-ASA 500 mg suppository daily at 

bedtime was found to be efficacious and safe in children with 

ulcerative proctitis.123 5-ASA enemas in the dose of 25 mg/kg 

(up to 1 g) daily for 3 weeks along with oral dose, can induce 

clinical remission and response in 42% and 71% pediatric UC 

patients, respectively, after 3 weeks.117 

Statement 26
Treatment with 5-ASA or sulfasalazine, if effective, should 
be continued during pregnancy as available evidence does 
not suggest adverse fetal outcomes. 
• �Grade of recommendation: A, Level of evidence: I, Voting: 

77.3% strongly agree, 22.7% agree

Safety of 5-ASA therapy was established in a meta-analysis in-

cluding 642 pregnant IBD patients treated with 5-ASA, sul-

fasalazine or olsalazine. There was no significant increase in 

the risks of stillbirth (OR, 2.38; P = 0.32), spontaneous abortion 

(OR, 1.14; P = 0.74), preterm delivery (OR, 1.35; P = 0.26) low 

birth weight (OR, 0.93; P = 0.96) and congenital abnormalities 

(OR, 1.16; P = 0.57).126 5-ASA and sulfasalazine have been 

found to be safe in placebo-controlled studies in doses up to 3 

g/day.127-129 Folate supplementation has been recommended 

along with sulfasalazine. However, doses higher than 3 g/day 

might increase the risk of congenital malformations, prema-

ture birth, miscarriage, and fetal nephrotoxicity.127-129 

Presence of dibutylphthalate (DBP) in certain 5-ASA prepa-

rations, (using > 190 times the recommended human dose) is 

associated with an increased risk of development of skeletal 

malformations and reproductive adverse effects in animals. 

However, there are little data on effects of DBP among hu-

mans.130

Statement 27
5-ASA is safe in lactating mothers.
• �Grade of recommendation: C, Level of evidence: II-3, Vot-

ing: 68.0% strongly agree, 32.0% agree 

Breast feeding might be protective against early onset IBD.131 

Sulfasalazine is of low risk during breastfeeding as confirmed 

by multiple prospective clinical trials.132 Though sulfapyridine 

moiety is absorbed in minimal amounts and is excreted in 

breast milk, the milk/serum ratio is acceptable.131,133 

7. Side Effects and Monitoring of 5-ASAs

Statement 28
5-ASA is well tolerated by most patients. 
• �Grade of recommendation: A, Level of evidence: I, Voting: 

100% strongly agree 

A systematic review and meta-analysis showed that the likeli-

hood of experiencing any adverse event with 5-ASAs was not 

statistically different when compared with placebo both for in-

duction of remission (10 RCTs: RR, 1.02; 95% CI, 0.81–1.29) and 

in prevention of relapse (5 RCTs: RR, 0.98; 95% CI, 0.84–1.15).120

A Cochrane systematic review with 53 RCTs of parallel de-

sign, with minimum treatment duration of 4 weeks (n = 8,548) 

concluded that the difference in incidence of adverse events 

with 5-ASA agents and placebo did not reach statistical signifi-

cance. However, sulfasalazine was not as well tolerated by the 

patients as 5-ASA (29% vs. 15% experiencing adverse events: 
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RR, 0.48; 95% CI, 0.37–0.63) due to intolerance or hypersensitiv-

ity reactions that are often attributable to sulfapyridine moiety.26 

Statement 29
Paradoxical worsening of colitis may occur on initiation of 
5-ASA due to drug hypersensitivity and requires discontin-
uation of the drug. 
• �Grade of recommendation: A, Level of evidence: I, Voting: 

66.7% strongly agree, 33.3% agree

A systematic review of 46 randomized trials on short-term ad-

verse effects of 5-ASA agents in UC reported that approxi-

mately 3% of patients on oral 5-ASA agents develop paradoxi-

cal worsening of their symptoms such as abdominal pain, di-

arrhea and blood in stools, and cramping.134 Symptoms usual-

ly disappear when 5-ASA agents are discontinued. These pa-

tients should be considered allergic to 5-ASAs, drug should be 

withdrawn, and no 5-ASA preparation should be used in these 

patients.134

The precise mechanism of exacerbation of colitis induced 

by 5-ASA is not clear. Scheurlen et al.135 mentioned that diar-

rhea caused by 5-ASA was attributed to a secretory mecha-

nism secondary to inhibition of ileal and colonic Na+ K+ 

ATPase. Another proposed mechanism is an alteration of ara-

chidonic acid metabolism manifesting as secretory diarrhea 

and malabsorption.

Statement 30
5-ASA may cause renal toxicity and therefore monitoring of 
renal function should be carried out at least once in a year. 
• �Grade of recommendation: A, Level of evidence: I, Voting: 

63.6% strongly agree, 31.8% agree, 4.5% disagree

Nephrotoxicity is a rare adverse effect of 5-ASA therapy. Muller 

et al.136 reported the incidence of nephrotoxicity in patients 

with IBD taking 5-ASA to be about 1/4,000 patients/year. An-

other systematic review reported less than 0.5% incidence of 

nephrotoxicity in patients with IBD consuming 5-ASA.137 5-ASA-

related nephrotoxicity includes interstitial nephritis, glomeru-

lonephritis, and minimal-change nephropathy with nephrotic 

syndrome.138 Renal impairment is reported to occur as early 

as within 29 days and as late as 5 years;136,139 50% of cases pres-

ent within 1 year of treatment initiation.137 No relationship be-

tween type/dose of 5-ASA therapy and development of renal 

disease has been reported.

The time of diagnosis of 5-ASA nephrotoxicity and subse-

quent discontinuation of drug determines the course of renal 

impairment.140 A review showed that if 5-ASA-associated 

nephrotoxicity is diagnosed within 10 months of initiation of 

5-ASA, then 5-ASA withdrawal alone reverses the nephrotoxic-

ity in 85% of cases; but when the diagnosis was made after 18 

months of initiation, partial recovery was observed in only 

one-third of patients.141

The Medicines Healthcare Regulatory Authority recom-

mended checking serum creatinine levels at baseline and 3 

monthly for the first year, 6 monthly for the next 4 years, and 

then annually.142 

Statement 31
Dose modification is not required in chronic renal failure 
except that renal function should be monitored more 
closely. 
• �Grade of recommendation: C, Level of evidence: III, Vot-

ing: 52.0% strongly agree, 44.0% agree, 4.0% disagree

Patients with preexisting renal dysfunction may be more likely 

to suffer 5-ASA nephrotoxicity than those with normal renal 

function.143 There is lack of RCT on the safety of 5-ASA agents 

in IBD patients suffering from chronic kidney disease.137 IBD 

patients are more susceptible to renal damage during acute 

exacerbations, such as during an acute episode of diarrhea.137 

Therefore, IBD patients with chronic kidney disease need 

close monitoring,144 especially in acute exacerbations of dis-

ease, in case of 5-ASA induced nephrotoxicity, and in patients 

with comorbid conditions known to affect renal functions, 

such as diabetes and hypertension.137,145-147

Statement 32
Although sulfasalazine has the potential to cause de-
creased fertility in men, 5-ASA formulations do not affect 
fertility in men or women.
• �Grade of recommendation: B, Level of evidence: II-1, Vot-

ing: 47.6% strongly agree, 42.9% agree, 9.5% disagree

Various studies have shown the reversible adverse effect of sul-

fasalazine therapy on fertility in males with IBD. However, no 

such effects were observed on fertility of female patients. Infer-

tility due to sulfasalazine in males is attributed to its sulfapyri-

dine component rather than 5-ASA, the therapeutically active 

component. Sulfasalazine leads to changes in sperm morphol-

ogy, decreased sperm motility and sperm count.127-129,131,133,148 

Birnie et al.149 reported abnormal semen production and oligo-

spermia in 86% and 72% patients respectively, treated with sul-

fasalazine. However, infertility in males is reversible and pre-

ventable by switching sulfasalazine to other 5-ASA formula-

tions.6,150 Absence of sulfapyridine moiety in the newer 5-ASAs 
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possibly mitigates the adverse effect of sulfasalazine on male 

fertility.151 

Statement 33
Folate supplementation is required with use of sulfasala-
zine, other 5-ASA formulations do not require it. 
• �Grade of recommendation: B, Level of evidence: II-3, Vot-

ing: 62.5% strongly agree, 29.2% agree, 4.2% disagree, 8.3% 
strongly disagree

Sulfasalazine therapy is known to decrease folate synthesis by 

inhibiting dihydrofolate reductase and reducing folate absorp-

tion. These effects are not observed with other 5-ASA formula-

tions.129,152,153 Folic acid supplementation in sulfasalazine treat-

ed pregnant women, decreases the incidence of oral clefts, fe-

tal neural tube defects and cardiovascular anomalies in new-

borns.129,152 Pregnant women with IBD being treated with sul-

fasalazine should receive higher doses of folic acid (2 mg/day) 

than pregnant women without IBD.128,131,133,150

8. Chemopreventive Role of 5-ASA

Statement 34
Long-term 5-ASA therapy in extensive/distal colitis is pos-
sibly associated with reduced risk of colon cancer in UC. 
• �Grade of recommendation: B, Level of evidence: II-1, Vot-

ing: 26.9% strongly agree, 57.7% agree, 15.4% disagree

A systematic review (6 case-control studies) showed that 

5-ASA use in IBD patients may have chemopreventive effect. 

Four of the 6 studies exhibited significant risk reduction with 

5-ASA (P < 0.05), while risk reduction in the other 2 studies did 

not reach significance.154 Qiu et al.155 in their systematic review 

and meta analysis (26 observational studies; 15,460 patients) 

also reported significant decrease in colorectal cancer (CRC) 

in UC patients (OR, 0.46; 95% CI, 0.34–0.61) but not in CD pa-

tients (OR, 0.66; 95% CI, 0.42–1.03). 5-ASA use correlated sig-

nificantly with CRC (OR, 0.54; 95% CI, 0.39–0.74) but not with 

dysplasia (OR, 0.47; 95% CI, 0.20–1.10). The meta-analysis fur-

ther showed significant protective effect of 5-ASA only in clini-

cal studies (OR, 0.51; 95% CI, 0.39–0.65) and not in popula-

tion-based studies (OR, 0.71; 95% CI, 0.46–1.09).

Another systematic review and meta-analysis of 17 obser-

vational case-control, retrospective cohort, population- and 

hospital-based studies showed that the use of 5-ASA correlat-

ed with reduced risk of CRC in UC (OR, 0.63; 95% CI, 0.48–

0.84).156 The chemopreventive efficacy of 5-ASA increased 

with higher average daily dose (sulfasalazine ≥ 2 g/day and 

5-ASA ≥ 1.2 g/day; pooled OR, 0.51; 95% CI, 0.35–0.75). Popu-

lation-based studies in this systematic review and meta-analy-

sis also did not show significant chemo-protective effect.156 In 

another systematic review 5-ASA use was found to be protec-

tive for CRC (RR, 0.70; 95% CI, 0.51–0.94) and the effect was 

dose-dependent; the effect with sulfasalazine was marginally 

nonsignificant (RR, 0.72; 95% CI, 0.51–1.01).157 

A population-based study from the University of Manitoba 

IBD Epidemiology Database did not endorse the chemo-pro-

tective effect of 5-ASA for CRC. HRs for CRC among 5-ASA us-

ers were 1.04 ( ≥ 1 year of use: 95% CI, 0.67–1.62; P = 0.87) and 

2.01 ( ≥ 5 years of use: 95% CI, 1.04–3.9; P = 0.038). Males, but not 

females, using 5-ASA for ≥ 5 years had an increased risk of 

CRC.158 

9. Adherence to 5-ASA Therapy

Statement 35
Adherence to 5-ASA therapy improves outcome in patients 
with IBD. Hence, patient education is important. 
• �Grade of recommendation: B, Level of evidence: II-2, Vot-

ing: 56.5% strongly agree, 39.1% agree, 4.3% disagree

Adherence to medication plays a significant role in the man-

agement of IBD as patients need long-term therapy. Non-ad-

herence lowers the effectiveness of treatment and also in-

creases cost of therapy. Non-adherence to therapy is a major 

concern. A self-reported survey from India revealed that 81% 

of patients were non-adherent to treatment, defined as taking 

80% or less of the dose advised. The reasons for non-adher-

ence (not mutually exclusive) were forgetfulness (77%), felt 

better (14.2%), high frequency of doses (10.1%), no effect of 

medications (7.9%), and non-availability of medications 

(2.3%). Non-adherent patients were three times more likely to 

develop a relapse as compared to those with adherence (OR, 

3.38; 95% CI, 1.29–8.88; P = 0.012).159

In contrast, another study from northern India (266 IBD pa-

tients) showed that more than 80% of patients were adherent 

to their medications, adherence being the least for topical 

therapy. Higher education, professional occupation, and up-

per socio-economic status were associated with lower adher-

ence to medications.160 Two cohort studies found that non-ad-

herent patients are likely to experience greater risk of disease 

relapse compared to those who are adherent (HR, 5.5; 95% CI, 

2.3–13; P < 0.001 and RR, 1.44; 95% CI, 1.08–1.94; P = 0.014, re-

spectively).161,162

Although there is paucity of data on the impact of health ed-
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Fig. 4. Use of 5-ASA in patients with CD. 5-ASA, 5-aminosalicylic 
acid; CD, Crohn’s disease.
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ucation on adherence in IBD, physician-patient relationship is 

important in improving adherence rates. 

CONCLUSIONS

5-ASA is the most commonly prescribed drug for the treat-

ment of IBD. It is effective, safe, and well-tolerated drug for 

treatment of mild to moderate UC. Evidence now suggests 

that there is a limited role for 5-ASA in CD. These consensus 

statements provide clarity on essential practical issues like in-

dications for use of 5-ASA compounds, starting dose, dose es-

calation, efficacy and safety. These statements are likely to 

provide guidance to physicians on optimizing the use of 5-ASA 

for patients with IBD in clinical practice (Figs 3, 4).
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