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Overview of 5-ASA in therapy
of inflammatory bowel disease

SULFASALAZINE (SAS) WAS DEVEL-
oped in the early 1940s (1) as an
anti-inflammatory, antibiotic for use in
rheumatoid arthritis, then thought to
have an infectious etiology. 5-amino-
salicylic acid (5-ASA) is the active prin-
cipal of SAS. 5-ASA is available in
carrier-mediated form. Here, the pro-
drug is delivered to the large intestine,
where bacterial action breaks an azo
bond (2) and releases the active princi-
pal. For SAS, the release is of the active
principal, 5-ASA, and inactive sul-
phapyridine (3,4). For olsalazine
(Dipentum; Pharmacia), splitting the
azo bond releases two molecules of 5-
ASA. Other pro-drugs, balsalazide and
ipsalazide, are not available in Canada
(5). Enteric-coated, slow-release, pH-
dependent forms of 5-ASA are available
in North America: Asacol (Procter and
Gamble), Salofalk (Axcan), Rowasa
(Solvay Pharmaceuticals; Georgia)
(Table 1). These preparations avoid ex-
cessive upper intestinal absorption and
theoretical renal damage (6). Salofalk
and Rowasa are released in the distal
ileum, Asacol in the right colon (7).
Another preparation, Pentasa (Nor-
dic), is a formulation of 5-ASA granules
covered with ethyl cellulose. This al-
lows slow release starting in the proxi-
mal small bowel (8).

While SAS inhibits both the lipoxy-
genase and cyclooxygenase arachi-
donic acid pathways, 5-ASA inhibits
leukotriene production by inhibiting
5-lipoxygenase in the cyclooxygenase
pathway (9). 5-ASA acts on soluble me-
diator production. It modulates leuko-
cyte function. It is an inhibitor of
prostaglandins, thromboxanes, plate-
let-activating factor, tumour necrosis
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factor, interleukin-1, intestinal mast
cell and basophil-stimulated histamine
release. It is an effective scavenger of
free oxygen radicals (10). The relative
importance of these actions is not
known.

5-ASA is metabolized to one end
product only in humans, N-acetyl-5-
ASA (11), and is independent of acety-
lation phenotype (12). This probably
occurs by bacterial action in the colo-
nic lumen as well as in the mucosal cell
(13) and the hepatocyte (14). N-acetyl-
5-ASA is believed to have no biological
action (15) and is excreted by the kid-
neys. Factors affecting oral 5-ASA dispo-
sition include food intake, omeprazole,
luminal pH, intestinal transit time, co-
lon flora and antibiotics. Crohn’s dis-
ease alters 5-ASA absorption and is re-
versed towards normal after effective
treatment (16). There are few available
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studies of intestinal pH in patients with
inflammatory bowel disease (IBD). How-
ever, using serum, urine and stool meas-
urements, increasing proportions of
nonmetabolized 5-ASA reach the colon
from the slow release (Pentasa) through
the enteric-coated (Salofalk, Asacol)
to the pro-drugs (olsalazine, SAS). Topi-
cal formulations of 5-ASA are available
as enemas, suppositories and foams.
The pro-drug SAS is associated with
an approximate 30% incidence of side
effects, predominantly related to the
sulphapyridine component (17). De-
sensitization is helpful for some, but not
for hypersensitivity reactions such as
agranulocytosis, hemolysis or aplastic
anemia. Other rare side effects include
male infertility and folate deficiency.
Side effects associated with 5-ASA tend
to be dose-related and infrequent in
number; headache, nausea, epigastric

5-aminosalicylic (5-ASA) drugs avdilable in North America

distress and diarrhea are common (18).
Rare complications of 5-ASA include
acute pancreatitis (19), pericarditis
(20), myocarditis (21), thrombocyto-
penia (22) and renal tubular damage
(23). Rarely, both drugs may exacer-
bate the IBD (24,25).

5-ASA is recommended for the treat-
ment of patients with mild to moderate
IBD. The type of 5-ASA used depends on
the type of disease (Crohn's disease or
ulcerative colitis), and the site and ex-
tent of disease. Oral 5-ASA drugs, in-
cluding the pro-drugs, are probably
equally effective when universal ul-
cerative colitis is present. Suppositories
are the treatment of choice for distal
disease of 20 cm or less; enemas are used
when there is 20 to 40 cm of disease.
Enemas are particularly effective in
universal colitis, together with an oral
5-ASA, when rectal symptoms predomi-
nate. 5-ASA is particularly useful in
Crohn’s disease with colonic involve-
ment with or without limited ileal dis-
ease. Pentasa is probably the theoreti-
cal drug of choice in more proximal
small bowel disease because of its
mechanism, but this remains to be
shown by clinical trial. 5-ASA appears
to induce remission more slowly than
corticosteroids and is more expensive.
However, patient tolerability, espe-
cially for the topical formulations, is
high and there is less toxicity.

5-ASA is effective in treating IBD
(26). Its exact efficacy is difficult to
ascertain from careful literature review
due to: lack of accurate definitions of
remission versus improvement; failure
to define the exact type or extent of
IBD; whether placebo or active drugs are
used for controls; different end-points —

Drug Company Coating Delivery mechanisms
Salofalk 250, 500, 760 mg Axcan Eudragit L pH >6.0
Mesasal 250, 500 mg SmithKline Beecham Eudragit L pH >6.0
Asacol 400 mg Procter & Gamble Eudragit S pH >7.0
Rowasa* 250, 500 mg Solvay Pharmaceuticals Eudragit LH pH >6.0
Pentasa 250 mg Nordic Ethyl cellulose Slow release
Dipentum (olsalazine) 2560 mg capsule, Pharmacia Gelatin capsule, Ec tablet Bacterial cleavage
500 mg tablet
Salazopyrin (sulfasalazine) 500 mg Pharmacia Regular and Ec tablet Bacterial cleavage

*Not available in Canada

380

CAN ] GASTROENTEROL VOL 8 NO 6 NOVEMBER 1994



clinical, endoscopic or histological; use
of different scoring systems; varying
doses; different treatment periods; and
the absence of power calculations for
accurate estimates of number of pa-
tients required. Placebo responses in
acute ulcerative colitis range from 5 to
38%, and active drug dose responses
from 24 to 63%, using doses up to 4.8 g
over three to eight weeks (27-30). Us-
ing the same dose for different time
periods shows a tendency for increased
efficacy in clinical response, but not to
endoscopic response (31). In mainte-
nance therapy for ulcerative colitis,
comparisons of SAS versus placebo over
a six- to 12-month period reveals a
therapeutic gain of 43 to 50% (32,33),
with a therapeutic gain of 24% using
increasing doses of SAS (34). There are
many studies showing equal efficacy in
maintaining remission between SAS
and another pro-drug, Dipentum (35),
as well as between SAS and enteric-
coated 5-ASA (36). Meta-analyses have
shown that 5-ASA is equivalent to SAS
in mild to moderate acute ulcerative
colitis and in maintenance therapy
(37,38). Similarly, the use of topical
5-ASA in ulcerative colitis is very effec-
tive for enemas: 85 to 90% using 4 g at
nighttime for four to 12 weeks (39,40);
for suppositories, similar efficacy was
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