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Executive Summary 
  
Introduction: Four 5-aminosalicylic acid derivatives are currently available for use in the US: 
balsalazide, mesalamine, olsalazine, and sulfasalazine. The 5-aminosalicylic acid derivatives are 
available in oral and topical formulations and are indicated in the treatment and/or maintenance 
of remission of ulcerative colitis. 

 
Inflammatory bowel disease is an intestinal disorder characterized by abdominal pain, 

anemia, bleeding, diarrhea, and weight loss. Several inflammatory bowel disease treatments are 
available including: 5-aminosalicylic acid derivatives, antibiotics, corticosteroids, 
immunomodulators, and biological response modifiers. The 5-aminosalicylic acid derivatives are 
the core of drug therapy for ulcerative colitis. Current ulcerative colitis practice guidelines 
recommend oral 5-ASA agents for achieving and maintaining remission. Sulfasalazine is still 
recognized as the preferred first-line agent and balsalazide, mesalamine, and olsalazine are listed 
as effective alternatives.  
 
Clinical Efficacy: The 5-aminosalicylic acid derivatives were evaluated in six meta-analyses 
and systematic reviews involving over 100 randomized controlled trials. According to the 
clinical evidence, the 5-aminosalicylic acid derivatives are more efficacious than placebo and 
have similar rates of efficacy when used in the treatment of ulcerative colitis. One review 
reported higher remission rates with sulfasalazine therapy compared to other 5-ASA agents and a 
second review found higher remission rates with topical-oral combination therapy compared to 
oral therapy alone. Two reviews reported higher rates of adverse events in sulfasalazine 
treatment groups compared to the other 5-aminosalicylic acid treatment groups. 
 
Adverse Drug Reactions:  The 5-aminosalicylic acid derivatives are well tolerated. The most 
common adverse events reported with the agents are headache and gastrointestinal upset. 
Adverse events are reported more frequently in patients taking sulfasalazine. Allergic reactions 
can occur with sulfasalazine treatment in patients with a sulfa allergy. Diarrhea adverse events 
are reported more frequently with olsalazine treatment. Nephrotoxicity is a rare but serious 
concern associated with all of the 5-aminosalicylic acid agents.  

 

Summary: Overall, the 5-aminosalicylic acid derivatives are safe and efficacious in the 
treatment and prevention of ulcerative colitis. Disease therapy should be tailored to the patient 
and careful monitoring of efficacy and safety are important.  
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Introduction 

 
Several inflammatory bowel disease treatments are currently available for use in 

the United States: 5-aminosalicylic acid derivatives, antibiotics, corticosteroids, 
immunomodulators, and biological response modifiers. Table 3 provides a summary of 
the inflammatory bowel disease treatments. This review will focus on the 5-
aminosalicylic acid derivatives: balsalazide, mesalamine, olsalazine, and sulfasalazine. 
All of the agents are available in oral tablet or capsule formulations.1, 2 Mesalamine is 
also available as an enema and suppository.1, 2 The agents are broadly indicated in the 
treatment of ulcerative colitis. See Table 1 for a summary of the 5-aminosalicylic acid 
derivatives and Table 2 for a summary of the individual agent’s indications. 
 

Table 1. Comparison of the 5-Aminosalicylic Acid Derivatives
1, 2
 

Agents How supplied Labeled Indications Unlabeled Indications Generic 

Balsalazide 
(Colazal®; 
Giazo™) 

Oral capsule: 
750 mg 
 
Oral tablet: 1.1 
g 

Treatment of mildly- to moderately-
active ulcerative colitis 
 
*Giazo™: Only approved in males 
≥18 years 

N/A Yes- 
capsule 

Mesalamine 
(Apriso®; 
Asacol HD®; 
Canasa®; 
Delzicol®; 
Lialda®; 
Pentasa®; 
Rowasa; 
SfRowasa®) 

Oral capsule; 
delayed release: 
400 mg 
 
Oral capsule; 
extended 
release: 250 
mg, 500 mg 
 
Oral capsule; 
extended 
release 24hr:  
0.375 g 
 
Enema: 4 g/60 
mL 
 
Suppository: 
1000 mg 
 
Oral tablet; 
delayed release: 
800 mg, 1.2 g 

Oral: Treatment and/or 
maintenance of remission of 
mildly- to moderately-active 
ulcerative colitis 
 
Rectal: Treatment of active mild-to-
moderate distal ulcerative colitis, 
proctosigmoiditis, or proctitis 

N/A Yes- 
product 
dependent 

Olsalazine 
(Dipentum®) 

Oral capsule: 
250 mg 

Maintenance of remission of 
ulcerative colitis in patients 
intolerant to sulfasalazine 

N/A No 

Sulfasalazine 
(Azulfidine®; 
Azulfidine EN-
tabs®; 
Sulfazine®; 
Sulfazine EC®) 

Oral tablet: 
500 mg  
 
Oral tablet; 
delayed release: 
500 mg 

Treatment of mild-to-moderate 
ulcerative colitis or as adjunctive 
therapy in severe ulcerative colitis; 
enteric coated tablets are also 
used for rheumatoid arthritis 

Ankylosing spondylitis, 
Crohn's disease, psoriasis, 
psoriatic arthritis 

Yes 
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Disease Overview 

 
Inflammatory bowel disease (IBD) is an intestinal disorder characterized by 

abdominal pain, anemia, bleeding, diarrhea, and weight loss.3, 4 IBD is chronic, immune-
mediated and may be associated with other disorders, including ankylosing spondylitis, 
arthritis, cholangitis, erythema, iritis, and uveitis. The incidence of IBD varies between 
geographic areas and occurs with the highest incidence in Europe, the United Kingdom, 
and North America. Incidence of IBD has been rare in other areas but is quickly rising in 
Asia and Latin America. IBD is usually diagnosed in people aged 15-30 years and occurs 
more frequently in Jewish populations. In the United States, incidence of pediatric IBD is 
rapidly increasing.3, 4 Overall, the direct medical cost for patients with UC in the US is 
estimated to be over $18,000 per patient per year.5 

 
Inflammatory bowel disease (IBD) can be divided into two major subtypes: 

Crohn's disease and ulcerative colitis.3, 4 Crohn's disease (CD) is most commonly 
characterized by inflammation of the GI tract near the ileocecal valve but may occur in 
any part of the GI tract, often with "skip areas" containing relatively normal mucosa. The 
inflammation can lead to fibrosis, strictures or fistula formation. Ulcerative colitis (UC) is 
characterized by consistent mucosal inflammation of the colon starting at the anal verge 
and extending proximally, without “skip areas” as seen with Crohn’s disease. CD occurs 
more frequently in males than females (~1.8:1) while the male to female ratio for UC is 
1:1.3, 4 

 
Treatment of IBD is symptomatic; currently, no curative therapies are available.3, 

4 The goal for treatment of IBD is to reduce the general inflammatory response control 
acute exacerbations, maintain remission, treat any related complications and improve the 
patient’s quality of life. Unfortunately, no single agent is able to consistently accomplish 
this and many IBD treatment options produce limited and unpredictable effects. In 
addition, the disease itself exhibits fluctuations in activity and severity.3, 4 Disease 
therapy should be tailored to the patient and careful monitoring of efficacy and safety are 
important. 

 
Currently, treatment options for IBD are limited to antibiotics, biological response 

modifiers, corticosteroids, immunomodulators and 5-aminosalicylic acid derivatives.3, 4 
See Table 2 for a summary of each of these drug classes. A specific drug class may be 
more appropriate for one patient or for a specific disease state. For example, 
glucocorticoids are the treatment of choice for acute CD and UC flares but are not 
recommended for long-term use due to high incidence of adverse effects associated with 
steroid therapy. For many years, sulfasalazine was the mainstay of treatment for UC. The 
newer 5-aminosalicylic acid derivatives, balsalazide, mesalamine and olsalazine, were 
developed to provide the same therapeutic benefits of sulfasalazine but with improved 
tolerability. More recently, immunotherapies, such as biological response modifiers and 
immunosuppresants, have been used for treatment of both CD and UC.3, 4 

 
The 5-aminosalicylic acid derivatives are labeled for use specifically in UC.1, 2 

Current American College of Gastroenterology Ulcerative Colitis Practice Guidelines 
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(2010)6 recommend oral aminosalicylates (balsalazide, mesalamine, olsalazine and 
sulfasalazine) for achieving and maintaining remission. According to the guidelines, 
topical mesalamine formulations are more effective than both topical steroids and oral 
aminosalicylates. The combination of oral and topical agents appears to be the most 
effective therapeutic option. Sulfasalazine is still recognized as the preferred first-line 
agent in the management of mild to moderately active colitis. Balsalazide, mesalamine, 
and olsalazine are listed as effective alternatives for reducing frequency of relapse. 
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Table 2. Labeled indications for the 5-Aminosalicylic Acid Derivatives 
Agents Treatment of 

mild-
moderate 
UC 

Adjunctive 
therapy in 
severe UC 

Maintenance 
of remission 
of UC 

Maintenance 
of remission 
in patients 
intolerant to 
sulfasalazine 

Treatment of 
mild-moderate 
distal UC, 
proctosigmoid-
itis, or proctitis 

Treatment of 
mild-
moderate 
UC 
specifically 
in MALE 
patients > 18 
years 

Treatment 
of mild-
moderate 
UC in 
patients > 
5 years 

Treatment of 
polyarticular-
course juvenile 
RA with 
inadequate 
response to first-
line options 

Balsalazide  N N N N N Y 
(Giazo®) 

Y 
(Colazal®) 

N 

Mesalamine  Y 
(Asacol ®; 
Asacol® HD; 
Delzicol®; 
Lialda®; 
Pentasa®) 

N Y 
(Asacol®; 
Delzicol®; 
Lialda®) 

N Y 
(Canasa®, 
Rowasa®, 
SfRowasa®) 

N N N 

Olsalazine  N N N Y 
(Dipentum®) 

N N N N 

Sulfasalazine Y 
(Azulfidine®; 
Azulfidine 
EN®) 

Y 
(Azulfidine®; 
Azulfidine 
EN®) 

Y 
(Azulfidine®; 
Azulfidine 
EN®) 

N N N N Y 
(Azulfidine EN®) 

Key: UC = ulcerative colitis; RA = rheumatoid arthritis  
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Table 3. Summary of Inflammatory Bowel Disease Treatments
3, 4
 

Treatment Class Agents Route Mechanism of Action Monitoring Clinical Features Generics 
Available 

antibiotics metronidazole, 
ciprofloxacin, 
clarithromycin, 
others 

Oral, 
IV 

Used prominently in CD 
to manipulate the 
colonic flora to reduce 
the colonic bacteria 
perpetuating the 
inflammation of IBD 

Signs and symptoms 
of inflammation 
 
Drug-drug 
Interactions 
 
Hepatic and renal 
function 

Antibiotics can be used orally or IV  
 
Antibiotic therapy is used as adjunctive treatment 
of IBD, treatment for a specific complication of CD 
(intra-abdominal abscess and fistulas , 
inflammatory masses, small-bowel bacterial 
overgrowth and post-operative complications) and 
prophylaxis for recurrence in postoperative CD 

Yes 

biological 
response modifiers 

adalimumab, 
certolizumab,  
infliximab, 
Golimumab, 
natalizumab 

IV Used prominently in CD 
to bind to and neutralize 
TNF-alpha which is one 
of the principal 
cytokines implicated in 
the TH1 immune 
response 

Signs and symptoms 
of inflammation 
 
CBC with differential 
and signs of infection 
 
Acute (fever, chills, 
anaphylaxis) and 
subacute (serum 
sickness–like) 
reactions 

Biological response modifiers must be injected 
and are infused over 2 or more hours 
 
Premedication with antihistamines, 
acetaminophen, corticosteroids may prevent 
infusion-related reactions 
 
Patients receiving biological response modifiers 
are at increased risk for serious infections 
 
Patients receiving biological response modifiers 
are at increased risk for lymphoma and other 
malignancies 
 
The onset of action in Crohn's disease is ~2 
weeks 

No 

corticosteroids budesonide, 
hydrocortisone, 
prednisone 

Oral, 
topical, 
IV 

Corticosteroids regulate 
the inflammatory 
process by binding to 
the glucocorticoid 
receptor which results 
in many specific and 
nonspecific effects, 
including anti-
inflammatory, anti-
proliferative and 
immunosuppressive 

Signs and symptoms 
of inflammation 
 
Metabolic status 
(blood pressure, 
blood glucose, 
cholesterol) 
 
Electrolyte Panel 
 
With prolonged use: 
Bone mass density, 
growth in children, 
infection, cataracts, 
intraocular pressure 
 

Corticosteroids can be used orally, topically, or IV 
 
Topical agents have fewer adverse effects but are 
less effective 
 
Only indicated in moderate to severe IBD 
 
Response to glucocorticoids can be characterized 
by responsive (remission after tapering off), 
dependent (relapse while tapering off), and 
unresponsive 
 
Long-term use of topical steroids should be limited 

Yes 
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Treatment Class Agents Route Mechanism of Action Monitoring Clinical Features Generics 
Available 

immunomodulators azathioprine, 
cyclosporine,  
mercaptopurine, 
methotrexate 

Oral, 
topical, 
IV 

Immunosuppressive 
agents block actions in 
the immune system that 
are linked to the 
inflammatory disorder 
by impairing DNA 
and/or RNA 
biosynthesis, inhibiting 
cell proliferation or 
causing cell death 

Signs and symptoms 
of inflammation 
 
CBC with differential 
and signs of infection 
 
Metabolic panel, 
including liver 
function tests 
 
Blood pressure 
 
Renal function 

Immunosuppressants can be used to reduce or 
replace steroid therapies  
 
Diarrhea and ulcerative stomatitis may occur 
 
Patients receiving immunomodulators are at 
increased risk for lymphoma and other 
malignancies 
 
Patients receiving immunomodulators are at 
increased risk for serious infections 

Yes 

5-aminosalicylic 
acid derivatives 

balsalazide, 
mesalamine, 
olsalazine, 
sulfasalazine 

Oral, 
topical 

Specific mechanism of 
action is unknown; 
thought to modulate 
inflammatory mediators 
(especially leukotrienes) 
and inhibit TNF 

Signs and symptoms 
of inflammation  
 
Allergic reaction 
 
Renal function 

First-line treatment options 
 
May be given orally or topically alone or in 
combination with other therapeutic agents 
 
Balsalazide, mesalamine, and olsalazine may 
have lower incidence of adverse events 
 
Approved for use in children ≥6 years 
 
May impairs folate absorption 
 
Pregnancy Risk Factor B 
 
Photosensitivity may occur 

Yes 

Key: IV = intravenous; CD = Crohn's disease; IBD = inflammatory bowel disease; IOP = intraocular pressure; TNF = tumor necrosis factor 
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Mechanism of action 
 

Each of the 5-aminosalicylic acid derivatives are metabolized by colonic bacteria to the 
active component, 5-aminosalicylic acid (5-ASA).1-4 The exact mechanism of action of 5-ASA is 
not known. It appears to act topically in the gastrointestinal (GI) tract and modulate 
inflammatory mediators (specifically leukotrienes) and inhibit tumor necrosis factor (TNF). 
Table 4 provides a summary of the pharmacokinetic parameters for each of the 5-aminosalicylic 
acid derivatives.1-4 
 
 

Table 4. Pharmacokinetics of the 5-Aminosalicylic Acid Derivatives
1, 2
 

Agents Absorption Distribution Half-life Time-to-peak Metabolism Renal 
Excretion 

Active 
Metabolites 

Balsalazide  minimal protein 
binding: 
>99% 

1.9-10.4 hrs 0.5-2 hrs reduced in 
the colon 

<16% 5-ASA 

Mesalamine  Rectal: 
Variable  
Oral: ~20-
40% 

~18 L 0.5-15 hrs Capsule:  
Apriso: ~4 hrs  
Delzicol: 4-16 hrs  
Pentasa: 3 hrs 
 
Rectal: 4-7 hours 
 
Tablet:  
Asacol: 4-12 hrs  
Asacol HD: 10-16 
hrs 
Lialda: 9-12 hrs 
Mezavant: 8 hrs 

intestinal 
flora and 
hepatic 

13-30% N-acetyl-5-
aminosalicylic 
acid 

Olsalazine   <3% protein 
binding: 
>99% 

54 min ~1 hr colonic 
bacteria 

<1% 5-ASA 

Sulfasalazine ≤15% ~7.5 L 5.7-14.8 hrs 3-12 hrs colonic 
intestinal 
flora and 
acetylation 

primary 
route of 
excretion 

sulfapyridine 
and 5-ASA 

Key: 5-ASA = 5-aminosalicylic acid 

 
 

Methods 

 
A literature search was conducted to identify articles addressing clinical safety or efficacy 

of the 5-aminosalicylic acid derivatives, searching the MEDLINE database (1950 – 2013), the 
Cochrane Library, and reference lists of review articles. For the clinical efficacy section, only 
clinical trials published in English and indexed on MEDLINE prior to 9/2013, evaluating 
efficacy of the agents are included. Trials evaluating the 5-aminosalicylic acid derivatives as 
monotherapy or combination therapy where adjunctive medications remained constant 
throughout the trial are included.  Trials comparing monotherapy with combination regimens are 
excluded. The following reports were excluded (note: some were excluded for more than 1 
reason): 
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• Clinical trials which evaluated pharmacokinetic studies7-16, pharmacodynamic studies8, 17, 18, 
adverse effects studies19, 20, in vivo studies21, adherence analyses22 and cost analyses23-27 

• Individual trials involving indirect comparison analyses19, 28-32 

• Trials involving dose-finding studies31, 33-37 or in indications other than the approved 
indications for the agent 

• Individual clinical trials evaluating agents or formulations not currently available in the US13, 
14, 38, 39 or without full access to the article19, 31, 36, 40-43 

 

Clinical Efficacy 

 
The 5-aminosalicylic acid derivatives are evaluated in six meta-analyses and systematic 

reviews involving over 100 randomized controlled trials. According to the clinical evidence, the 
5-aminosalicylic acid derivatives are more efficacious than placebo and have similar rates of 
efficacy when used in the treatment of ulcerative colitis. See the evidence tables located in the 
appendix for a summary of all available evidence.  

 
Feagan et al performed two systematic reviews; one review examined the efficacy of the 

5-aminosalicylic acid derivatives in patients with UC requiring treatment to achieve remission 
and one review examined the efficacy of the agents in maintenance of remission.44, 45 Forty-eight 
randomized controlled trials of 7776 patients with signs of symptoms of UC were examined to 
determine  the efficacy of the 5-aminosalicylic acid derivatives in achieving remission.45 
According to the clinical data, 5-aminosalicylic acid derivatives are more efficacious than 
placebo in achieving of remission. No statistically significant differences in efficacy or 
adherence were reported between the 5-ASA agents. In addition, no significant differences were 
reported between once daily and multiple daily 5-ASA regimens. A subgroup analysis suggests 
patients with moderate disease may benefit from higher doses of 5-ASA agents. Adverse events 
were reported more frequently in the sulfasalazine treatment group (29%) compared to the other 
5-ASA treatment groups (15%) and the most common adverse events reported in the trials 
included gastrointestinal upset, headache and worsening ulcerative colitis. Thirty eight 
randomized controlled trials of 8127 patients in remission were examined to determine  the 
efficacy of the 5-aminosalicylic acid derivatives in maintenance of remission.44 According to the 
clinical data, sulfasalazine therapy was more efficacious in maintaining remission compared to 
the other 5-ASA agents (relapse rate 43% vs. 48%; RR 1.14, 95%CI 1.03 to 1.27). No 
statistically significant differences in efficacy or adherence were found between the other 5-ASA 
agents or between different dosing regimens. In this trial no differences in adverse events were 
reported between treatment groups but most trials enrolled patients known to be tolerant to 
sulfasalazine which may have introduced bias in favor of sulfasalazine therapy. Common 
adverse events reported in this trial included headache, dyspepsia and nasopharyngitis. 

 
Ford et al (2012)46 performed a systematic review of 12 randomized clinical trials 

comparing topical 5-aminosalicylic acid derivatives to oral 5-aminosalicylic acid derivatives. In 
total, 761 patients with UC were included in the evaluations. No significant differences in 
efficacy were reported between topical and oral 5-ASA treatment groups. Improved remission 
rates were demonstrated with topical-oral combination therapy compared to oral therapy alone 
(RR of no remission = 0.65; 95 % CI = 0.47 – 0.91). No statistically significant differences in 



 12 

adverse events were reported between treatment groups, although there was a trend towards 
lower rates of nausea and treatment discontinuation with topical therapy compared to oral 
therapy. Overall, it appears topical treatment in combination with oral treatment may improve 
efficacy without increasing adverse events. 

 
Tong et al37 and Ford et al (2011)47 performed systematic reviews of randomized clinical 

trials comparing once-daily (OD) mesalamine regimens to multiple-daily (MD) mesalamine 
regimens. Tong et al evaluated randomized controlled trials of patients with UC. In patients with 
active UC, a small but statistically significant clinical benefit was observed in the OD dosing 
groups compared to the MD dosing groups (RR = 0.80, 95% CI 0.64–0.99). No differences in 
adverse event rates, treatment discontinuation rates, or adherence rates were reported between 
treatment groups. Ford et al (2011) evaluated randomized controlled trials of patients with UC. 
According to the analysis of these trials, no differences in efficacy, safety, or adherence were 
reported between treatment groups. Overall, it appears once daily mesalamine regimens may be 
as efficacious as multiple daily regimens but do not reduce the rate of adverse events or 
adherence. 

 
Nikfar et al48 conducted a meta-analysis of 20 randomized controlled trials including over 

2000 patients with ulcerative colitis. Trials comparing sulfasalazine to balsalazide, mesalamine, 
or olsalazine were included for evaluation. According to the data, no differences in safety or 
efficacy were reported between sulfasalazine and each of the other 5-ASA agents. Treatment-
related discontinuation rates were reported more frequently with sulfasalazine treatment 
compared to balsalazide treatment (RR of 0.17, CI 0.06–0.49, P = 0.001). The authors concluded 
that sulfasalazine should remain the treatment of choice for UC because it has a lower cost and 
similar rate of safety and efficacy compared to the other 5-ASA agents. 

 
The 5-aminosalicylic acid derivatives were evaluated in six systematic reviews. In 

clinical trials, the 5-aminosalicylic acid derivatives were more efficacious than placebo. In 
general, no differences in efficacy or adherence were reported between the 5-ASA agents and 
regimens. One meta-analysis reported higher remission rates with sulfasalazine therapy 
compared to other 5-ASA agents and a second review found higher remission rates with topical-
oral combination therapy compared to oral therapy alone. Adverse events were reported more 
frequently in the sulfasalazine treatment group compared to the other 5-ASA treatment groups in 
two of the systematic reviews.  

 

Adverse Drug Reactions 

 
The 5-aminosalicylic acid derivatives are generally well tolerated. The most common 

adverse events reported with the agents are headache and gastrointestinal upset.1, 2 Adverse 
effects are reported in up to 45% of patients taking sulfasalazine and are thought to be related 
primarily to the sulfa moiety. Adverse events reported with sulfasalazine treatment can be dose 
related, including headache, nausea, and fatigue, and may be minimized by taking the medicine 
with food or by reducing the dose. Allergic reactions can occur with sulfasalazine treatment and 
may include rash, including Stevens-Johnson syndrome, or other serious reactions like hepatitis, 
pneumonitis, and hemolytic anemia. In addition, sulfasalazine inhibits intestinal folate absorption 
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and patient’s receiving treatment with sulfasalazine may require folate supplementation. The 
newer 5-aminosalicylic acid derivatives are associated with lower rates of adverse effects 
compared to sulfasalazine treatment. Loftus et al49 conducted a meta-analysis of 46 randomized 
controlled trials involving over 6000 patients with ulcerative colitis. Overall, the frequency of 
adverse events reported with mesalamine treatment was comparable to placebo-treated patients 
and the frequency of adverse events reported with mesalamine or balsalazide treatment was 
lower than that of those reported with sulfasalazine treatment. Olsalazine treatment stimulates 
chloride and fluid secretion in the small bowel and may be associated with higher rates of 
diarrhea (10-20%). Nephrotoxicity is a rare but serious concern associated with 5-aminosalicylic 
acid treatment and renal function should be monitored in all patients receiving these agents. 
Table 5 provides a summary of warnings and adverse events as reported in package inserts. 

 
 

Table 5. Adverse Events Reported with the 5-Aminosalicylic Acid Derivatives
1, 2
 

Adverse Event Balsalazide Mesalamine Olsalazine Sulfasalazine 

Contraindications None reported Patients with 
hypersensitivity to 
sulfasalazine may 
react to mesalamine 
 
Note: 
--Apriso: Contains 
phenylalanine. 
--Canasa 
suppositories: Contain 
saturated vegetable 
fatty acid esters 
(contraindicated in 
patients with allergy to 
these components). 
--Rowasa enema: 
Contains potassium 
metabisulfite; may 
cause severe 
hypersensitivity 
reactions (ie, 
anaphylaxis) in 
patients with sulfite 
allergies. 

None reported Hypersensitivity to 
sulfa drugs 
 
Porphyria 
 
Gastrointestinal or 
Genitourinary 
obstruction 

Warnings/Precautions May cause 
staining of teeth 
or tongue if 
capsule is 
opened and 
sprinkled on food 
 
May cause an 
acute intolerance 
syndrome (acute 
abdominal pain, 
bloody diarrhea) 
 
Symptomatic 

Use with caution in 
patients with hepatic 
and/or renal 
impairment 
 
Use with caution in the 
elderly; postmarketing 
reports suggest an 
increased incidence of 
blood dyscrasias in 
patients >65 years of 
age  
 
Pancreatitis, 

A common adverse 
effect is diarrhea  
 
Use with caution in 
patients with 
hepatic and/or renal 
impairment 
 
Use with caution in 
the elderly 
 
Symptomatic 
worsening of UC 
may occur following 

Fatalities associated 
with severe reactions 
including 
agranulocytosis, 
aplastic anemia, and 
other blood dyscrasias 
have occurred 
 
Deaths from 
irreversible 
neuromuscular and 
central nervous system 
changes have been 
reported 
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worsening of UC 
may occur 
following initiation 
of treatment 

pericarditis and 
myocarditis have been 
reported with use 
 
May cause an acute 
intolerance syndrome 
(acute abdominal pain, 
bloody diarrhea) 
 
Symptomatic 
worsening of UC may 
occur following 
initiation of treatment 
 
In males, oligospermia 
(rare, reversible) has 
been reported 

initiation of 
treatment 

 
Severe skin reactions 
(some fatal), including 
Stevens-Johnson 
syndrome (SJS), 
exfoliative dermatitis, 
and toxic epidermal 
necrolysis (TEN) have 
occurred 
 
Fatalities associated 
with hepatic damage 
have occurred 
 
In males, oligospermia 
(rare) and infertility has 
been reported 
 
Use with caution in 
patients with G6PD 
deficiency 
 
Use with extreme 
caution in patients with 
renal impairment 

Adverse Events: 
Abdominal Pain 0-12% 1-18% 10% 1-10% 

Anemia 4% <3% <1% 1-10% 

Anorexia 2% >2% NR >10% 

Arthralgia <5% <6% 4% <1% 

Constipation <2% 5% NR <1% 

Cyanosis NR NR NR 1-10% 

Dermatologic reactions NR 1-6% 1-2% >10% 

Diarrhea 0-9% 2-8% 11-17% <1% 

Dizziness <1% 2-8% 1% 1-10% 

Dysmenorrhea  3% <1% NR NR 

Dyspepsia 2% 1-6% NR >10% 

Eructation NR 16% NR NR 

Fatigue 0-4% <3% NR NR 

Fever 2-6% 1-6% <1% 1-10% 

Flatulence <3% 1-6% <1% NR 

Flu-like syndrome 1-4% 1-5% NR <1% 

Headache 8-15% 2-35% NR >10% 

Hypertonia NR 5% NR NR 

Insomnia 2% 2% <1% <1% 

Myalgia <2% 3% <1% NR 

Nausea 4-5% 3-13% 5% >10% 

Respiratory reactions 2-6% 11% 2% <1% 

Urinary tract infection 1-4% >1% <1% <1% 

Vomiting 0-10% 1-5% 1% >10% 

Adverse effects are obtained from package inserts and are not meant to be comparative or all inclusive; NR = not 
reported 
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Summary  

 
Four 5-aminosalicylic acid derivatives are currently available for use in the US: 

balsalazide, mesalamine, olsalazine, and sulfasalazine. The 5-aminosalicylic acid derivatives are 
indicated in the treatment and/or maintenance of remission of ulcerative colitis. Sulfasalazine 
was the mainstay of treatment for UC until the newer 5-ASA derivatives were developed to 
provide improved tolerability. Current UC practice guidelines recommend oral 5-ASA agents for 
achieving and maintaining remission. Sulfasalazine is still recognized as the preferred first-line 
agent but balsalazide, mesalamine, and olsalazine are listed as effective alternatives. The 5-
aminosalicylic acid derivatives were evaluated in six meta-analyses and systematic reviews 
involving over 100 randomized controlled trials. According to the clinical evidence, the 5-
aminosalicylic acid derivatives are more efficacious than placebo and have similar rates of 
efficacy when used in the treatment of ulcerative colitis. One review reported higher remission 
rates with sulfasalazine therapy compared to other 5-ASA agents and a second review found 
higher remission rates with topical-oral combination therapy compared to oral therapy alone. The 
most common adverse events reported with the agents are headache and gastrointestinal upset. 
Adverse events are reported more frequently in patients taking sulfasalazine. Allergic reactions 
can occur with sulfasalazine treatment in patients with a sulfa allergy. Diarrhea adverse events 
are reported more frequently with olsalazine treatment. Nephrotoxicity is a rare but serious 
concern associated with 5-aminosalicylic acid agents. Overall, the 5-aminosalicylic acid 
derivatives are safe and efficacious in the treatment and prevention of ulcerative colitis.



 

References 

 
1. AHFS Drug Information, ed AHFS 2013 Drug Information. Bethesda, MD: American Society of Health-

System Pharmacists; 2013. 
2. Lexi-Comp I, ed Drug Information Handbook. 21st ed. Hudson, OH: Lexi-Comp; 2013. 
3. Longo DL, Fauci AS, Kasper DL, Hauser SL, Jameson JL, Loscalzo J. Chapter 295. Inflammatory Bowel 

Disease. In: Longo DL, Fauci AS, Kasper DL, Hauser SL, Jameson JL, Loscalzo J, eds. Harrison's 
Principles of Internal Medicine. 18th ed. New York: McGraw-Hill; 2012: 
http://www.accessmedicine.com/citepopup.aspx?aid=9132365&citeType=1. Accessed 9/10/13. 

4. Wallace JL, Sharkey KA. Chapter 47. Pharmacotherapy of Inflammatory Bowel Disease. In: Brunton LL, 
Chabner BA, Knollmann BC, eds. Goodman & Gilman's The Pharmacological Basis of Therapeutics. 12th 
ed. New York: McGraw-Hill; 2011: 
http://www.accessmedicine.com/citepopup.aspx?aid=16675684&citeType=1. Accessed 9/15/2013. 

5. Park KT, Bass D. Inflammatory bowel disease-attributable costs and cost-effective strategies in the United 
States: a review. Inflamm Bowel Dis. Jul;17(7):1603-1609. 

6. Kornbluth A, Sachar DB. Ulcerative colitis practice guidelines in adults: American College Of 
Gastroenterology, Practice Parameters Committee. Am J Gastroenterol. Mar;105(3):501-523; quiz 524. 

7. Mahmud N, O'Toole D, O'Hare N, Freyne PJ, Weir DG, Kelleher D. Evaluation of renal function following 
treatment with 5-aminosalicylic acid derivatives in patients with ulcerative colitis. Aliment Pharmacol 
Ther. Feb 2002;16(2):207-215. 

8. Birketvedt GS, Berg KJ, Fausa O, Florholmen J. Glomerular and tubular renal functions after long-term 
medication of sulphasalazine, olsalazine, and mesalazine in patients with ulcerative colitis. Inflamm Bowel 
Dis. Nov 2000;6(4):275-279. 

9. Stoa-Birketvedt G, Florholmen J. The systemic load and efficient delivery of active 5-aminosalicylic acid 
in patients with ulcerative colitis on treatment with olsalazine or mesalazine. Aliment Pharmacol Ther. Mar 
1999;13(3):357-361. 

10. Tzivras M, Konstandinidis A, Hatzis G, Paraskeva K, Skandalis N, Archimandritis A. Systemic absorption 
of 5-aminosalicylic acid in patients with inactive ulcerative colitis treated with olsalazine and mesalazine. 
Eur J Gastroenterol Hepatol. Jul 1997;9(7):729-730. 

11. Stretch GL, Campbell BJ, Dwarakanath AD, et al. 5-amino salicylic acid absorption and metabolism in 
ulcerative colitis patients receiving maintenance sulphasalazine, olsalazine or mesalazine. Aliment 
Pharmacol Ther. Dec 1996;10(6):941-947. 

12. Karamanolis DG, Papatheodoridis GV, Xourgias V. Systemic absorption of 5-aminosalicylic acid in 
patients with inactive ulcerative colitis treated with olsalazine and mesalazine. Eur J Gastroenterol 
Hepatol. Nov 1996;8(11):1083-1088. 

13. Gionchetti P, Campieri M, Venturi A, et al. Systemic availability of 5-aminosalicylic acid: comparison of 
delayed release and an azo-bond preparation. Aliment Pharmacol Ther. Aug 1996;10(4):601-605. 

14. Ewe K, Becker K, Ueberschaer B. Systemic uptake of 5-aminosalicylic acid from olsalazine and eudragit L 
coated mesalazine in patients with ulcerative colitis in remission. Z Gastroenterol. Apr 1996;34(4):225-
229. 

15. Staerk Laursen L, Stokholm M, Bukhave K, Rask-Madsen J, Lauritsen K. Disposition of 5-aminosalicylic 
acid by olsalazine and three mesalazine preparations in patients with ulcerative colitis: comparison of 
intraluminal colonic concentrations, serum values, and urinary excretion. Gut. Nov 1990;31(11):1271-
1276. 

16. Sandborn WJ, Hanauer SB. Systematic review: the pharmacokinetic profiles of oral mesalazine 
formulations and mesalazine pro-drugs used in the management of ulcerative colitis. Aliment Pharmacol 
Ther. Jan 2003;17(1):29-42. 

17. Jiang XL, Cui HF. Different therapy for different types of ulcerative colitis in China. World J 
Gastroenterol. May 15 2004;10(10):1513-1520. 

18. Rangwalla SC, Waljee AK, Higgins PD. Voting With their Feet (VWF) endpoint: a meta-analysis of an 
alternative endpoint in clinical trials, using 5-ASA induction studies in ulcerative colitis. Inflamm Bowel 
Dis. Mar 2009;15(3):422-428. 

19. Nakajima H, Munakata A, Yoshida Y. Adverse effects of sulfasalazine and treatment of ulcerative colitis 
with mesalazine. J Gastroenterol. Nov 1995;30 Suppl 8:115-117. 



 17 

20. Velayos FS, Terdiman JP, Walsh JM. Effect of 5-aminosalicylate use on colorectal cancer and dysplasia 
risk: a systematic review and metaanalysis of observational studies. Am J Gastroenterol. Jun 
2005;100(6):1345-1353. 

21. Aparicio-Pages MN, Verspaget HW, Hafkenscheid JC, et al. Inhibition of cell mediated cytotoxicity by 
sulphasalazine: effect of in vivo treatment with 5-aminosalicylic acid and sulphasalazine on in vitro natural 
killer cell activity. Gut. Sep 1990;31(9):1030-1032. 

22. Kane SV. Systematic review: adherence issues in the treatment of ulcerative colitis. Aliment Pharmacol 
Ther. Mar 1 2006;23(5):577-585. 

23. Mitra D, Hodgkins P, Yen L, Davis KL, Cohen RD. Association between oral 5-ASA adherence and health 
care utilization and costs among patients with active ulcerative colitis. BMC Gastroenterol.12:132. 

24. Saini SD, Waljee AK, Higgins PD. Cost utility of inflammation-targeted therapy for patients with 
ulcerative colitis. Clin Gastroenterol Hepatol. Oct;10(10):1143-1151. 

25. Park KT, Perez F, Tsai R, Honkanen A, Bass D, Garber A. Cost-effectiveness analysis of adjunct VSL#3 
therapy versus standard medical therapy in pediatric ulcerative colitis. J Pediatr Gastroenterol Nutr. 
Nov;53(5):489-496. 

26. Rubenstein JH, Waljee AK, Jeter JM, Velayos FS, Ladabaum U, Higgins PD. Cost effectiveness of 
ulcerative colitis surveillance in the setting of 5-aminosalicylates. Am J Gastroenterol. Sep 
2009;104(9):2222-2232. 

27. Higgins PD, Rubin DT, Kaulback K, Schoenfield PS, Kane SV. Systematic review: impact of non-
adherence to 5-aminosalicylic acid products on the frequency and cost of ulcerative colitis flares. Aliment 
Pharmacol Ther. Feb 1 2009;29(3):247-257. 

28. Kornbluth AA, Salomon P, Sacks HS, Mitty R, Janowitz HD. Meta-analysis of the effectiveness of current 
drug therapy of ulcerative colitis. J Clin Gastroenterol. Apr 1993;16(3):215-218. 

29. Marshall JK, Thabane M, Steinhart AH, Newman JR, Anand A, Irvine EJ. Rectal 5-aminosalicylic acid for 
maintenance of remission in ulcerative colitis. Cochrane Database Syst Rev.11:CD004118. 

30. Marshall JK, Thabane M, Steinhart AH, Newman JR, Anand A, Irvine EJ. Rectal 5-aminosalicylic acid for 
induction of remission in ulcerative colitis. Cochrane Database Syst Rev. (1):CD004115. 

31. Zhu Y, Tang RK, Zhao P, Zhu SS, Li YG, Li JB. Can oral 5-aminosalicylic acid be administered once daily 
in the treatment of mild-to-moderate ulcerative colitis? A meta-analysis of randomized-controlled trials. 
Eur J Gastroenterol Hepatol. May;24(5):487-494. 

32. Rahimi R, Nikfar S, Rezaie A, Abdollahi M. Comparison of mesalazine and balsalazide in induction and 
maintenance of remission in patients with ulcerative colitis: a meta-analysis. Dig Dis Sci. Apr 
2009;54(4):712-721. 

33. Quiros JA, Heyman MB, Pohl JF, et al. Safety, efficacy, and pharmacokinetics of balsalazide in pediatric 
patients with mild-to-moderate active ulcerative colitis: results of a randomized, double-blind study. J 
Pediatr Gastroenterol Nutr. Nov 2009;49(5):571-579. 

34. Giaffer MH, Holdsworth CD, Lennard-Jones JE, et al. Improved maintenance of remission in ulcerative 
colitis by balsalazide 4 g/day compared with 2 g/day. Aliment Pharmacol Ther. Aug 1992;6(4):479-485. 

35. Kruis W, Judmaier G, Kayasseh L, et al. Double-blind dose-finding study of olsalazine versus 
sulphasalazine as maintenance therapy for ulcerative colitis. Eur J Gastroenterol Hepatol. May 
1995;7(5):391-396. 

36. Feagan BG, MacDonald JK. Once daily oral mesalamine compared to conventional dosing for induction 
and maintenance of remission in ulcerative colitis: a systematic review and meta-analysis. Inflamm Bowel 
Dis. Sep;18(9):1785-1794. 

37. Tong JL, Huang ML, Xu XT, Qiao YQ, Ran ZH. Once-daily versus multiple-daily mesalamine for patients 
with ulcerative colitis: a meta-analysis. J Dig Dis. Apr;13(4):200-207. 

38. Ardizzone S, Petrillo M, Molteni P, Desideri S, Bianchi Porro G. Coated oral 5-aminosalicylic acid 
(Claversal) is equivalent to sulfasalazine for remission maintenance in ulcerative colitis. A double-blind 
study. J Clin Gastroenterol. Dec 1995;21(4):287-289. 

39. Rutgeerts P. Comparative efficacy of coated, oral 5-aminosalicylic acid (Claversal) and sulphasalazine for 
maintaining remission of ulcerative colitis. International Study Group. Aliment Pharmacol Ther. Apr 
1989;3(2):183-191. 

40. Munakata A, Yoshida Y, Muto T, et al. Double-blind comparative study of sulfasalazine and controlled-
release mesalazine tablets in the treatment of active ulcerative colitis. J Gastroenterol. Nov 1995;30 Suppl 
8:108-111. 



 18 

41. Andreoli A, Spinella S, Levenstein S, Prantera C. 5-ASA enema versus oral sulphasalazine in maintaining 
remission in ulcerative colitis. Ital J Gastroenterol. Apr 1994;26(3):121-125. 

42. Rijk MC, van Lier HJ, van Tongeren JH. Relapse-preventing effect and safety of sulfasalazine and 
olsalazine in patients with ulcerative colitis in remission: a prospective, double-blind, randomized 
multicenter study. The Ulcerative Colitis Multicenter Study Group. Am J Gastroenterol. Apr 
1992;87(4):438-442. 

43. Romkens TE, Kampschreur MT, Drenth JP, van Oijen MG, de Jong DJ. High mucosal healing rates in 5-
ASA-treated ulcerative colitis patients: results of a meta-analysis of clinical trials. Inflamm Bowel Dis. 
Nov;18(11):2190-2198. 

44. Feagan BG, Macdonald JK. Oral 5-aminosalicylic acid for maintenance of remission in ulcerative colitis. 
Cochrane Database Syst Rev.10:CD000544. 

45. Feagan BG, Macdonald JK. Oral 5-aminosalicylic acid for induction of remission in ulcerative colitis. 
Cochrane Database Syst Rev.10:CD000543. 

46. Ford AC, Khan KJ, Achkar JP, Moayyedi P. Efficacy of oral vs. topical, or combined oral and topical 5-
aminosalicylates, in Ulcerative Colitis: systematic review and meta-analysis. Am J Gastroenterol. 
Feb;107(2):167-176; author reply 177. 

47. Ford AC, Khan KJ, Sandborn WJ, Kane SV, Moayyedi P. Once-daily dosing vs. conventional dosing 
schedule of mesalamine and relapse of quiescent ulcerative colitis: systematic review and meta-analysis. 
Am J Gastroenterol. Dec;106(12):2070-2077; quiz 2078. 

48. Nikfar S, Rahimi R, Rezaie A, Abdollahi M. A meta-analysis of the efficacy of sulfasalazine in comparison 
with 5-aminosalicylates in the induction of improvement and maintenance of remission in patients with 
ulcerative colitis. Dig Dis Sci. Jun 2009;54(6):1157-1170. 

49. Loftus EV, Jr., Kane SV, Bjorkman D. Systematic review: short-term adverse effects of 5-aminosalicylic 
acid agents in the treatment of ulcerative colitis. Aliment Pharmacol Ther. Jan 15 2004;19(2):179-189. 

 

 
 
 
 
 



 

Evidence Tables 
Reference/Study Design N Patient population Treatment 

Interventions 
Results Adverse Effects  

Feagan et al, 201245 
 
Meta-analysis of 48 randomized 
controlled clinical trials 

7776 Patients with UC requiring 
induction of remission 

balsalazide 
mesalamine 
olsalazine 
sulfasalazine 

balsalazide = 
mesalamine = 
olsalazine = 
sulfasalazine > 
placebo 

sulfasalazine >  
balsalazide = 
mesalamine = 
olsalazine 

Feagan et al, 201244 
 
Meta-analysis of 38 randomized 
controlled clinical trials 

8127 Patients with UC requiring 
maintenance of remission 

balsalazide 
mesalamine 
olsalazine 
sulfasalazine 

balsalazide = 
mesalamine = 
olsalazine = 
sulfasalazine > 
placebo 

balsalazide = 
mesalamine = 
olsalazine = 
sulfasalazine 

Ford et al, 201246 
 
Meta-analysis of 12 randomized 
controlled clinical trials 

761 Patients with UC Topical mesalamine 
vs. 
Oral mesalamine or 
sulfasalazine 

Induction: 
Combination therapy 
> monotherapy 
 
Maintenance: 
Intermittent topical > 
Oral 

Topical = Oral 

Tong et al, 201237 
 
Meta-analysis of 10 randomized 
controlled trials 

3410 Patients with UC requiring 
induction of remission of active 
UC and in prevention of relapse 
of quiescent UC 

Once daily 
mesalamine vs. 
Multiple daily 
mesalamine 

Once daily = 
Multiple daily 

Once daily = 
Multiple daily 

Ford et al, 201147 
 
Meta-analysis of 8 randomized 
controlled trials 

2741 Patients with UC requiring 
induction of remission of active 
UC and in prevention of relapse 
of quiescent UC 

Once daily 
mesalamine vs. 
Multiple daily 
mesalamine 

Once daily = 
Multiple daily 

Once daily = 
Multiple daily 

Nikfar et al, 200948 
 
Meta-analysis of 20 randomized  
controlled trials 

2177+ Patients with UC balsalazide 
mesalamine 
olsalazine 
sulfasalazine 

balsalazide, 
mesalamine, 
olsalazine = 
sulfasalazine > 
placebo 

Adverse event rate: 
balsalazide, 
mesalamine, 
olsalazine = 
sulfasalazine 
 
Withdrawal rate: 
sulfasalazine > 
balsalazide 

 


