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Data Selection

Sources: Medical literature published in any language since 1980 on balsalazide, identified using Medline and EMBASE, supplemented
by AdisBase (a proprietary database of Adis International). Additional references were identified from the reference lists of published
articles. Bibliographical information, including contributory unpublished data, was also requested from the company developing the drug.

Search strategy: Medline search terms were ‘balsalazide’ or ‘BX661A’. EMBASE search terms were ‘balsalazide’. AdisBase search
terms were ‘balsalazide’ or ‘balsalazide disodium’ or ‘BX661A’. Searches were last updated 5 Jun 2002.

Selection: Studies in patients with ulcerative colitis who received balsalazide. Inclusion of studies was based mainly on the methods
section of the trials. When available, large, well controlled trials with appropriate statistical methodology were preferred. Relevant
pharmacodynamic and pharmacokinetic data are also included.

Index terms: balsalazide, ulcerative colitis, pharmacodynamics, pharmacokinetics, therapeutic use.
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Summary
Abstract The aminosalicylate balsalazide is a prodrug which is metabolised by bacterial

azo reductases in the colon to release its therapeutically active moiety mesalazine
[mesalamine (US) or 5-aminosalicylic acid] and an inert carrier molecule. The
systemic absorption of balsalazide and its metabolites is not required for the
therapeutic efficacy of the drug, and has been demonstrated to be limited.

Data from well designed trials with a duration of 8 to 12 weeks show that oral
balsalazide 6.75 g/day is as effective as (two trials) or more effective than (one
trial) oral delayed-release (pH-dependent) mesalazine 2.4 g/day and appears
to be as effective as oral sulfasalazine 3 g/day in the treatment of active
mild-to-moderate ulcerative colitis. In addition, balsalazide appears to have a
faster onset of action than mesalazine.

Furthermore, balsalazide was as effective as delayed-release mesalazine (dos-
ages used were 1.2 and 1.5 g/day, where 1.6 g/day is recommended) and oral sul-
fasalazine 2 g/day (recommended dosage) in the prevention of relapse in
ulcerative colitis in remission after 6 to 12 months of treatment; the balsalazide
dosage was 3 g/day versus mesalazine and 2 g/day versus sulfasalazine. Although
not well established, additional benefits may be achieved with balsalazide dos-
ages up to 6 g/day.

Data from well designed, 2- to 12-month trials show that balsalazide is well
tolerated by patients with ulcerative colitis in both acute and maintenance indi-
cations, and is better tolerated than standard formulations of sulfasalazine at
therapeutically relevant dosages.

Conclusion: Balsalazide is a well tolerated and effective first-line therapeutic
option for patients with ulcerative colitis, both for the treatment of active mild-
to-moderate disease and as maintenance therapy to prevent disease relapse.

Pharmacodynamic
Profile

Metabolism of the aminosalicylate balsalazide by bacterial azo-reductases in the
colon yields the active moiety mesalazine [mesalamine (US) or 5-aminosalicylic
acid] and the inert carrier molecule 4-aminobenzoyl-β-alanine (4-ABA).

The mechanism by which mesalazine (and thus balsalazide) exerts its thera-
peutic effects in ulcerative colitis is unclear. Potential anti-inflammatory effects
of mesalazine include modification of the mucosal prostaglandin profile, mucosal
electrolyte transport and possibly alteration of the microflora in the colon.

In addition, mesalazine has been reported to inhibit the release and synthesis
of proinflammatory mediators in vitro (e.g. nitric oxide, leukotrienes, throm-
boxanes and platelet-activating factor). Furthermore, the compound inhibits the
function of natural killer cells, mast cells, neutrophils, mucosal lymphocytes and
macrophages, and is a scavenger/inhibitor of reactive oxygen species.

For patients with ulcerative colitis, mesalazine has been shown to inhibit the
activation of nuclear factor κB, which is an important transcription factor in-
volved in the regulation of the expression of a number of (proinflammatory)
cytokines and which regulates the expression of cellular adhesion molecules in-
volved in inflammatory-cell migration.
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Pharmacokinetic Profile Systemic absorption of balsalazide is not likely to be relevant to its therapeutic
efficacy because its active moiety exerts its effects locally in the colon. Systemic
absorption of balsalazide is low.

Median maximum plasma concentration (Cmax) and area under the plasma
concentration-time curve (0 to 12 hours) were 0.324 µmol/L and 1.34 µmol • h/L,
respectively, for balsalazide after long-term administration of 3 to 6 g/day (data
normalised to a statim dose of 3 g/day) to 54 adult patients with ulcerative colitis.
In patients with ulcerative colitis receiving balsalazide 3 g/day for over 1 year,
the systemic exposure to balsalazide was approximately 57 times greater than in
healthy volunteers, but was still low.

The median time to Cmax of balsalazide is about 2 hours. In contrast, Cmax

values of mesalazine (2.62 µmol/L) and 4-ABA (<0.096 µmol/L) were achieved
9 and 10 hours after a single dose of balsalazide 2.25g. The systemic uptake of
balsalazide and its metabolites appears to be slightly increased in fasting patients.

Balsalazide is mainly eliminated via the faeces. In total, up to 25% of its me-
tabolites (mesalazine, N-acetyl-mesalazine, 4-ABA and N-acetyl-4-ABA) are
systemically absorbed and appear in the urine after inactivation by colonic mu-
cosa and the liver. The clearance of N-acetylated mesalazine and 4-ABA is high
(12 to 18 L/h and 24 to 30 L/h). The clearance of balsalazide itself is about 4.5
L/h. The half-life of N-acetyl-mesalazine is about 6 to 9 hours and the half-life
of mesalazine is about 1 hour.

Balsalazide drug interaction studies are not available. Administration of orally
administered antibacterials, however, putatively interferes with the release of
mesalazine in the colon although no data are available to confirm this potential
interaction.

Therapeutic Use Data from randomised, double-blind trials show that balsalazide is an effective
treatment for active mild-to-moderate ulcerative colitis and for the prevention of
relapse in ulcerative colitis in remission.

Active Ulcerative Colitis
The efficacy of oral balsalazide in the treatment of active mild-to-moderate

ulcerative colitis has been compared with that of oral delayed-release (pH-dependent)
mesalazine and oral sulfasalazine during five randomised, double-blind, 8- to
12-week trials.

Balsalazide 6.75 g/day was as effective as (two trials) or more effective than
(one trial) delayed-release mesalazine 2.4 g/day (recommended dosage) in the
treatment of active disease as shown by data from well designed trials (percentage
of patients achieving remission, primary outcomes). Importantly, the onset of
action appeared to be faster for balsalazide 6.75 g/day than for mesalazine 2.4
g/day during some trials. During one trial, significantly more patients receiving
balsalazide 6.75 g/day than those receiving delayed-release mesalazine 2.4 g/day
were in complete remission at 4 and 8 weeks, and also at the end of this 12-week
trial (primary outcome, p < 0.05). Furthermore, significant differences in second-
ary outcomes favouring balsalazide were recorded during this trial [these included
sigmoidoscopic improvement, number of days without symptoms and use of
relief medication, night-time rescue corticosteroid use, median time to complete
relief and patient satisfaction (p < 0.05 for all items)].

Data from two small randomised, double-blind trials (8 and 12 weeks) primar-
ily designed to assess tolerability suggest that balsalazide 6.75 g/day is as effec-
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tive as sulfasalazine 3 g/day in the treatment of active ulcerative colitis (percent-
age of patients achieving remission).

Maintenance of Remission in Ulcerative Colitis
Data from randomised, double-blind trials with a duration of 6 and 12 months

show that balsalazide is an effective maintenance treatment for patients with
ulcerative colitis in remission. Active comparators in these trials included oral
delayed-release mesalazine and oral sulfasalazine. In addition, balsalazide dose-
comparison trials have been performed.

The efficacy of oral balsalazide 3 g/day in the maintenance of remission in
ulcerative colitis was similar to that of oral delayed-release mesalazine 1.2 g/day
(the recommended oral delayed-release mesalazine dosage is 1.6 g/day) during a
12-month trial. Nonetheless, significant differences (secondary outcomes) in fa-
vour of balsalazide were recorded after 3 months of treatment [i.e. blood in stool,
blood on toilet paper, mucus with stool, disturbed sleep, symptom interference
with sleep, asymptomatic nights (p < 0.05 for all items)].

Oral balsalazide 6 g/day proved to be more effective than both oral delayed-
release mesalazine 1.5 g/day and oral balsalazide 3 g/day during another trial in
patients with ulcerative colitis in remission (percentage of patients still in remis-
sion after 6 months of treatment, primary outcome).

After 6 months, there was no significant difference in the percentage of pa-
tients with ulcerative colitis still in remission between oral balsalazide 2 g/day
and oral sulfasalazine 2 g/day (primary outcome).

Although oral balsalazide 6 g/day was significantly more effective than oral
balsalazide 3 g/day in maintaining remission after 6 months in one trial (p =
0.001), no significant differences in the efficacy of maintaining remission were
recorded during a 12-month trial specifically designed to compare the efficacy
of oral balsalazide 3 and 6 g/day. Balsalazide 4 g/day, however, was significantly
more effective than balsalazide 2 g/day in maintaining remission during another
dose-comparison trial (p < 0.01).

Tolerability In general, oral balsalazide is well tolerated at therapeutically relevant dosages,
both by patients with active disease and by patients with ulcerative colitis in
remission. The tolerability of balsalazide is likely to be similar to that of mesalaz-
ine, and does not appear to be dose-related. The most frequently reported (≥3%)
adverse events in patients with ulcerative colitis receiving balsalazide 6.75 g/day
in placebo-controlled trials include headache (8%), abdominal pain (6%) diar-
rhoea (5%), nausea (5%), vomiting (4%), respiratory infection (4%) and arthral-
gia (4%).

During two clinical trials primarily designed to assess tolerability in patients
with active disease, the number of withdrawals because of adverse events was
significantly greater in the sulfasalazine (3 g/day) than in the balsalazide (6.75
g/day) groups (38 vs 4%, p = 0.004 and 31 vs 7% patients, p = 0.041). In addition,
troublesome adverse events (not specified) occurred significantly more often in
sulfasalazine 2 g/day than in balsalazide 2 g/day recipients (26 vs 5%, p = 0.017)
during one, 6-month maintenance trial.

The tolerability of balsalazide 2.25 to 6.75 g/day was generally similar to or
better than that of delayed-release mesalazine 1.2 to 2.4 g/day in patients with
ulcerative colitis during well designed clinical trials (both indications). During
one trial in patients with active disease, however, a significant difference favour-
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ing balsalazide 6.75 g/day over delayed-release mesalazine 2.4 g/day in the num-
ber of patients reporting adverse events was recorded (48 vs 71%, p = 0.024).

Dosage and
Administration

Balsalazide is indicated for the treatment of adult patients with mild-to-moderate
active ulcerative colitis in both the US and the UK. In addition, the drug is
approved as maintenance therapy for ulcerative colitis in remission in the UK.

For the treatment of active ulcerative colitis, an oral dosage of 2.25g (three
750mg capsules) three times daily is recommended, until remission is achieved
or for 8 (US) or 12 (UK) weeks maximum.

As approved in the UK, balsalazide may be given orally at a dosage of 1.5g
twice daily as maintenance treatment for ulcerative colitis in remission. In this
context, UK prescribing information mentions possible additional benefits with
balsalazide dosages up to 6 g/day.

In both the US and the UK, balsalazide is contraindicated for patients with
hypersensitivity to any balsalazide component or metabolites including mesalaz-
ine or patients with a history of hypersensitivity to salicylates. Balsalazide is not
recommended for use in children, as the tolerability of the drug in these patients
has not been established. In the UK, the administration of balsalazide to breast-
feeding or pregnant women, patients with severe hepatic impairment and patients
with moderate to severe renal impairment is contraindicated. US prescribing
information recommends caution when administering balsalazide to these pa-
tients. No dosage adjustments are required when balsalazide is administered to
elderly patients.

1. Introduction

Ulcerative colitis is a chronic inflammatory dis-
ease with an annual incidence of approximately 7.3
per 100 000 persons in the US.[1] The disease is ch-
aracterised by a diffuse inflammation of the mu-
cosa which is restricted to the colon.[2,3] The in-
flammation involves the rectum and can extend
proximally to part or all of the large intestine.[2,3]

The most obvious clinical symptom of this dis-
ease is bloody diarrhoea, which is frequently ac-
companied by stool urgency, tenesmus and abdom-
inal discomfort or pain.[2] The clinical course of the
disorder is typically characterised by exacerbations
and remissions. Ulcerative colitis can be classified
as mild, moderate or severe, based on clinical find-
ings (table I).[2]

The aetiology of ulcerative colitis is not exactly
clear at present.[3,4] The current views on the patho-
genesis of this disease have been extensively re-
viewed by Farrell and Peppercorn.[3] In short,
available evidence suggests that environmental

factors, as opposed to genetic factors, are predom-
inant triggers of ulcerative colitis.[3,5-7] Environ-
mental factors putatively disrupt regulatory mech-
anisms of mucosal immune systems resulting in an
enhanced inflammatory response to colonic bacte-
ria in genetically susceptible patients.[3,4,8]

The environmental factors that have been impli-
cated in the pathogenesis of ulcerative colitis in-
clude psychological stress,[3] NSAID exposure,[9]

a high number of childhood infections[3] and lack
of breast feeding during infancy.[3] In addition, the

Table I. Classification of ulcerative colitis according to the American
College of Gastroenterology practice guidelines (Kornbluth and
Sachar)[2]

Severity No. of
stools/day

Bloody stools Signs of systemic
toxicitya

Mild <4 Possible No

Moderate >4 Possible Minimal

Severe >6 Yes Yes

a Fever, tachycardia, anaemia or elevated erythrocyte
sedimentation rate.
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specific make-up of the colonic microflora (i.e. the
species of bacteria present) appears to be of impor-
tance in this disease.[3,4,7] Interestingly, it is well es-
tablished that smoking is a protective factor in ulcer-
ative colitis but is detrimental in Crohn’s disease.[3]

Aminosalicylates are the mainstay of treatment
of mild-to-moderate active ulcerative colitis and
for maintenance of remission.[3,10-13] Sulfasalaz-
ine, the prototype of this drug class, releases
mesalazine (also known as mesalamine in the US
or 5-aminosalicylic acid) and sulfapyridine after
azo-bond cleavage by colonic bacterial azo reduc-
tases.[13,14] Mesalazine is now recognised as the
clinically active moiety of sulfasalazine, and its
carrier molecule sulfapyridine has been implicated
in most of the adverse events occurring in patients
receiving sulfasalazine.[10-16] This knowledge has
led to the development of mesalazine as a pure ther-
apeutic entity (requiring delayed-release formula-
tions to facilitate drug delivery to the colon) and of
prodrugs such as balsalazide in which the sulfapyr-
idine moiety of sulfasalazine has been replaced [in
the case of balsalazide with the inert carrier mole-
cule 4-aminobenzoyl-β-alanine (4-ABA, figure
1)].[11,12,14,16,17] On a molecular basis, the com-
monly used dosage of balsalazide 6.75 g/day is
equivalent to mesalazine 2.4 g/day.[18]

A brief overview of the clinical and pharmaco-
logical properties of balsalazide in the treatment of

patients with ulcerative colitis has previously been
published in Drugs.[17] This article provides a com-
prehensive review of the clinical data available for
balsalazide in the treatment of mild-to-moderate ul-
cerative colitis and summarises the key pharmacody-
namic and pharmacokinetic properties of the drug.

2. Pharmacodynamic Profile

The pharmacodynamic profile of mesalazine,
the therapeutically active moiety of the prodrug
balsalazide, has been extensively reviewed in
Drugs[11,12] and elsewhere.[14,19] This section there-
fore provides only a brief overview of the mecha-
nism of action of mesalazine.

Like the aetiology of the aspecific inflammation
characteristic of ulcerative colitis (section 1), the
mechanism by which mesalazine (and thus bal-
salazide) exerts its therapeutic effects is not com-
pletely clear at present. Potentially beneficial (i.e.
anti-inflammatory) effects of mesalazine include
modification of the mucosal prostaglandin profile,
mucosal electrolyte transport and possibly alter-
ation of the microflora in the colon.[12,17,19] In ad-
dition, mesalazine has been reported to inhibit the
release and synthesis of proinflammatory media-
tors including nitric oxide, leukotrienes, throm-
boxanes and platelet-activating factor. Furth-
ermore, the compound inhibits the function of

NC NNaOOCCH2CH2NH

O

OH

COONa

+

Balsalazide 

NH2CNaOOCCH2CH2NH

O

4-aminobenzoyl-β-alanine

OH

COONa

H2N

Mesalazine

Fig. 1. Chemical structures of the prodrug balsalazide and its metabolites (after azo reduction by colonic bacteria), mesalazine
(clinically active component) and 4-aminobenzoyl-β-alanine (inert carrier molecule).[14,19]
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natural killer cells, mast cells, neutrophils, muco-
sal lymphocytes and macrophages.[12,17,19] Lastly,
mesalazine is a scavenger/inhibitor of reactive ox-
ygen species.[20] The in vitro effects of mesalazine
observed in human cells and tissues are summ-
arised in table II.

Interestingly, administration of mesalazine to
patients with ulcerative colitis has recently been
shown to inhibit the activation of nuclear factor κB
(NF-κB) in mucosal biopsy specimens (table
II).[21] NF-κB is an important transcription factor
involved in the regulation of the expression of a
number of (proinflammatory) cytokines such as tu-
mour necrosis factor, interleukin (IL)-1, IL-2, IL-6
and IL-8. In addition, NF-κB regulates the expres-
sion of cellular adhesion molecules including in-
tercellular adhesion molecule-1, vascular cell adhe-
sion molecule-1, E-selectin and mucosal addressin
cell adhesion molecule-1 which, in turn, are in-
volved in inflammatory-cell migration.[21]

3. Pharmacokinetic Profile

The pharmacokinetic profile of balsalazide has
been reviewed previously in Drugs.[17] This sec-
tion provides a brief overview of the key pharma-
cokinetic properties of the drug, drawn largely
from the manufacturer’s prescribing informati-
on[18,23] in the absence of other data.

3.1 Absorption

Because balsalazide exerts its therapeutic ef-
fects via the local release of mesalazine in the co-
lon,[17,23] systemic absorption of the prodrug is not
likely to be relevant to its therapeutic efficacy. Sys-
temic absorption of balsalazide is less than 1%.[23]

Protein binding of mesalazine is about 40%.[23]

The median pharmacokinetic values for bal-
salazide after long-term administration of 3 to 6
g/day (data normalised to a statim dose of 3 g/day)
to 54 adult patients with ulcerative colitis were as
follows: maximum plasma concentration (Cmax)
0.324 µmol/L, trough plasma concentration (Cmin)
0.035 µmol/L and area under the plasma concen-
tration-time curve (0 to 12 hours) 1.34 µmol •
h/L.[17] Systemic exposure to balsalazide (mea-
sured by mean AUC values) is approximately 56
times higher in patients with ulcerative colitis than
in healthy volunteers receiving balsalazide 3 g/day
for over 1 year (450 vs 8 µg • h/L).[18]

Median Cmax of balsalazide was reached within
2 hours of administration.[17] Following adminis-
tration of a single oral dose of balsalazide 2.25g,
Cmax values of mesalazine (2.62 µmol/L) and 4-
ABA (<0.096 µmol/L) were achieved after 9 and
10 hours.[17]

Interestingly, plasma parent prodrug Cmax val-
ues were markedly greater after a single oral dose
of sulfasalazine (2.0g) compared with balsalazide
(2.25g) during a crossover study in 24 healthy vol-
unteers (45.7 vs 0.065 µmol/L).[24]

3.2 Metabolism and Elimination

Most of an orally administered balsalazide dose
is eliminated via the faeces.[23] In total, about 25%
of its metabolites (mesalazine, N-acetyl-mesalaz-

Table II. Overview of the in vitro effects of mesalazine (the active
metabolite of the prodrug balsalazide) on human colon biopsy
specimens and peripheral blood cells[11,12,21,22]

Effects on lipid mediator release
Inhibits the release or synthesis of LTB4, LTC4 and PAF from
colon biopsy specimens from patients with ulcerative colitis

Inhibits the synthesis of 5-, 11-, 12- and 15-HETE from
polymorphonuclear leucocytes

Inhibits the release of PGD2 from human mast cells

Effects on cytokine release
Inhibits the release or synthesis of IL-1, IL-2 and IL-6 from
human monocytes

Inhibits the release of IL-1 from colon biopsy specimens from
patients with ulcerative colitis

Effects on reactive oxygen metabolites
Scavenger/inhibitor of superoxide and hypochlorous acid
released from human polymorphonuclear leucocytes

Miscellaneous effects
Inhibits nuclear factor κB activation in mucosal biopsy
specimens from patients with ulcerative colitis

Inhibits IFNγ-induced HLA-DR expression by intestinal epithelial
cell lines

Inhibits IFNγ binding to a colonic carcinoma cell line

Inhibits human platelet activation

HETE = hydroxyeicosatetraenoic acid; HLA = human lymphocyte
antigen; IFN = interferon; IL = interleukin; LT = leukotriene; PAF =
platelet activating factor; PG = prostaglandin.
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ine, 4-ABA and N-acetyl-4-ABA) are systemically
absorbed after inactivation by the colonic mucosa
and the liver.[23] Systemic absorption of 4-ABA ac-
counts for only 10 to 15% of the total absorption
of balsalazide metabolites.[23]

Median Cmax values for mesalazine and N-ace-
tyl-mesalazine in plasma (3.95 and 4.80 µmol/L)
were higher than for balsalazide in patients with
ulcerative colitis who received balsalazide 3 to 6
g/day.[17] Plasma concentrations of 4-ABA re-
mained below the limit of detection at all times.[17]

Only N-acetylated mesalazine and 4-ABA are
recovered in the urine to any measurable extent,
and their clearance is high (12 to 18 L/h and 24 to
30 L/h).[23] The clearance of balsalazide itself is
about 4.5 L/h.[17] The elimination half-life of N-
acetyl-mesalazine is about 6 to 9 hours, whereas
that of mesalazine is only about 1 hour.[23]

3.3 Special Patient Groups

The pharmacokinetics of balsalazide and its
metabolites do not appear to be influenced by
age[17,23] or genetic polymorphism.[23] Cmax values,
however, were greater in female than in male pa-
tients[17] and fasting appears to slightly increase the
systemic uptake of balsalazide and its metabolites,
although no dosage adjustments are required.[23]

Patients with mild renal impairment [creatine
clearance of <4.8 L/h (80 ml/min)] receiving bal-
salazide (dosage not stated) had higher Cmin values
(0.06 vs 0.02 µmol/L) than patients with normal
renal function.[17] In addition, balsalazide clear-
ance was slightly lower in patients with mild renal
dysfunction (4.03 vs 4.88 L/h).[17] Renal impair-
ment, however, did not markedly affect AUC val-
ues (1.17 vs 1.37 µmol/L, respectively).[17]

3.4 Drug Interactions

Administration of orally administered antibac-
terials may interfere with the release of mesalazine
in the colon, although this has not been confirmed
by clinical data.[18] In addition, balsalazide admin-
istration may increase plasma concentrations of
drugs that are actively secreted by the kidneys (e.g.
methotrexate).[23]

Mesalazine and mesalazine-containing prod-
ucts have been reported to reversibly inhibit
thiopurine methyltransferase, which is responsible
for the conversion of 6-mercaptopurine to 6-
methylmercaptopurine.[25] This inhibition may
lead to increased exposure to 6-mercaptopurine or
azathioprine when mesalazine-containing agents
are coadministered with these immunosuppres-
sants. This, in turn, may lead to an increased risk
of myelosuppression and leucopenia.[25]

During a small 8-week trial in patients with
Crohn’s disease receiving azathioprine (2.0 to 2.1
mg/kg/day) or 6-mercaptopurine (1.1 to 1.2 mg/
kg/day), the frequency of total leucocyte counts of
≤3.5 × 109/L was 5 of 10 patients also receiving
mesalazine 4 g/day, 6 of 11 patients additionally re-
ceiving sulfasalazine 4 g/day and 2 out of 10 patients
in the balsalazide 6.75 g/day group.[25]

4. Therapeutic Use

The efficacy of oral balsalazide has been inves-
tigated in several well designed trials in both pa-
tients with active ulcerative colitis[26-30] and in
those whose disease was in remission (mainte-
nance therapy).[31-35] Inclusion and exclusion cri-
teria for these trials are summarised in table III, and
the key findings are presented in table IV (active dis-
ease) and table V (maintenance therapy). Two of the
trials in patients with active ulcerative colitis were pri-
marily designed to assess tolerability.[27,28]

The efficacy of oral balsalazide was compared
with that of oral mesalazine and sulfasalazine in
both indications. During all trials where mesalaz-
ine was the comparator drug, a delayed-release
(pH-dependent) mesalazine formulation was ad-
ministered.[26,29,30,34,35] The delayed-release sys-
tem consisted of mesalazine tablets coated with an
acrylic-based resin (Eudragit®-S1), which prevents
the release of mesalazine from the tablet until pH
is >7.0. Sulfasalazine, like balsalazide, is cleaved
in the colon to release mesalazine (section 1). Both
prodrugs were administered as capsules. Generally,

1 Use of tradenames is for product identification purposes
only and does not imply endorsement.
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dummy tablets/capsules were used during the trials
to assure blinding.

4.1 Active Ulcerative Colitis

As summarised in table IV, the efficacy of oral
balsalazide in the treatment of active ulcerative co-
litis has been compared with that of oral sulfasalaz-
ine[27,28] and oral delayed-release (pH-dependent)
mesalazine[26,29,30] during randomised, double-
blind, multicentre trials. In two trials,[28,30] rando-
misation was stratified based on disease severity.
Generally, both patients with disease relapse and
newly diagnosed patients were included. Patients
with severe active ulcerative colitis (requiring oral
corticosteroids with or without topical corticoste-
roids) were only included in one trial.[28] Efficacy

was assessed by the occurrence of symptoms and
sigmoidoscopic appearance (table IV).

4.1.1 Versus Delayed-Release Mesalazine
Balsalazide 6.75 g/day is as effective as or more

effective than delayed-release mesalazine 2.4 g/day
(recommended dosage[36]) in the treatment of ac-
tive mild-to-moderate ulcerative colitis over 8 to
12 weeks (table IV).[26,29,30] During one trial, com-
plete remission was achieved in significantly more
patients receiving balsalazide 6.75 g/day at 4, 8 and
12 weeks than in those receiving delayed-release
mesalazine 2.4 g/day (99 of 101 randomised pa-
tients were included in the primary outcome anal-
ysis, p < 0.05) [table IV].[26] No significant differ-
ences in primary outcomes were recorded during
two 8-week trials comparing balsalazide 6.75
g/day with delayed-release mesalazine 2.4 g/day
(43 vs 41% of patients achieving remission[30] and
55 vs 45% of patients with improvement in rectal
bleeding,[29] table IV).

During the trial by Levine et al.[29] significantly
more patients in the balsalazide 6.75 g/day than in
the delayed-release mesalazine 2.4 g/day group
showed sigmoidoscopic improvement after 2 (p =
0.006) and 8 (p = 0.03) weeks of treatment (figure
2, secondary outcome, intent-to-treat analysis). In
addition, during the trial by Green et al.,[26] sign-
ificantly more patients treated with balsalazide
6.75 g/day (32%) than those treated with delayed-
release mesalazine 2.4 g/day (20%) were symptom
free after 12 weeks of treatment (secondary outcome,
p < 0.003). Further significant secondary outcome
differences in favour of balsalazide 6.75 g/day com-
pared with delayed-release mesalazine 2.4 g/day
were recorded for the number of days without symp-
toms and use of relief medication (24 vs 14%, p =
0.0084), night-time rescue rectal corticosteroid use
(0.06 vs 0.21 times/night, p = 0.044) and patient
satisfaction (p = 0.0038) in the first 4 weeks of
treatment.[26]

Importantly, remission appears to be achieved
sooner when patients are treated with balsalazide
6.75 g/day than with mesalazine 2.4 g/day. In one
trial, the median time to complete relief was sig-
nificantly shorter in the balsalazide group than in

Table III. Inclusion and exclusion criteria for the trials reviewed in
tables IV and V assessing the efficacy of balsalazide in adult
patients with ulcerative colitis

Inclusion Exclusion

Trials in active disease
Active ulcerative colitis
confirmed by
sigmoidoscopy[26-30]

Crohn’s disease[26,28,29]

Disease >12cm beyond anal
margin[26,30]

Use of other mesalazine
agents,[26-29] oral/rectal
corticosteroids,[26,27]

antibacterials[29] or
immunosuppressive drugs[29]

Stool pathogens, parasites or
toxins[26-29]

Sulfasalazine intolerance[27-29]

Hepatic or renal disease[27-29]

or malignancies[29]

Pregnancy[27-29]

Exclusion criteria not stated[30]

Trials in maintenance of remission
Ulcerative colitis in
remission[31-35]

Use of oral or topical
corticosteroids,[31,32,34,35]

azathioprine,[31,32]

antibacterials[35] or
immunosuppressants[34,35]

Disease >15cm beyond the
anal margin[31,33] or at least
involving the sigmoid colon[35]

Crohn’s disease[32,34]

Remission lasting <1 year[34,35] Hepatic or renal disease[31,32]

Pregnancy[31,32]

Exclusion criteria not stated[33]
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the mesalazine group (10 vs 25 days, p = 0.003).[26]

In addition, there was a trend towards a faster re-
sponse with balsalazide in another trial (median
time to remission of 25 days compared with 37
days for mesalazine; p = 0.194).[30] Lastly, signifi-
cant differences in sigmoidoscopic score improve-
ment in favour of balsalazide were recorded as
early as 2 weeks after initiation of treatment (figure
2, p < 0.006).[29]

4.1.2 Versus Sulfasalazine
Despite a trend towards greater efficacy with

balsalazide, there were no significant differences
(intent-to-treat analysis) between the efficacy of
balsalazide 6.75 g/day and that of sulfasalazine 3

g/day (recommended dosage is 3 to 4 g/day[37]) in
the treatment of active ulcerative colitis during an
8-week[27] and a 12-week trial[28] primarily desig-
ned to assess tolerability (table IV). Trials were ge-
nerally small (<30 patients per treatment group).
Of the 57 patients included in the trial by Green et
al.,[28] 42 concomitantly received oral and/or topi-
cal corticosteroids.

During the trial by Mansfield et al.,[27] signifi-
cant improvements from baseline in bowel fre-
quency score were recorded after 2 (p = 0.011), 4
(p = 0.011) and 8 (p < 0.001) weeks of treatment in
the balsalazide group. In the sulfasalazine group,
the improvement in bowel frequency score was

Table IV. Summary of randomised, double-blind, multicentre trials assessing the efficacy of balsalazide (BAL) in the treatment of patients
with active ulcerative colitis

Reference Duration (wk) Treatment and
dosage (g/day)

No. of evaluable pts Main efficacy parametera % of pts

Compared with delayed-release mesalazine (MES)

Green et al.b[26] 12 BAL 6.75 50 Complete remissionc 62*

MES 2.4d 49 37

Levine et al.e[29] 8 BAL 6.75 53 Improvement in rectal
bleedingf

55†

BAL 2.25 50 35

MES 2.4d 51 45

Pruitt et al.[30] 8 BAL 6.75 84 Symptomatic remissionh 43g

MES 2.4d 89 41g

Compared with sulfasalazine (SUL)

Green et al.e,i, j[28] 12 BAL 6.75 28 Remissionk 75

SUL 3 29 59

Mansfield et al.e, j[27] 8 BAL 6.75 26 Clinical and sigmoidoscopic
remissionl

50

SUL 3 24 38

a Primary clinical outcome except for trials by Green et al.[28] and Mansfield et al.[27]

b All-patients-treated analysis.

c No/mild symptoms, sigmoidoscopy grade 0/1, no rectal corticosteroid use within 4 days.

d Delayed-release formulation (resin-coated tablets).

e Intent-to-treat analysis.

f Improvement by at least one category in a disease activity scale comprising four categories (i.e. normal, mild, moderate or severe).

g Estimated from graph.

h Functional assessment of ’normal’ or ’mild’ and absence of rectal bleeding.

i 28% of patients included in this trial had severe ulcerative colitis (defined as requiring oral corticosteroids with or without topical corticoste-
roids).

j Primarily designed to assess tolerability.

k Return of stool frequency (with or without pain) to that present before relapse, without the presence of blood, and remission confirmed
by biopsy.

l Stool frequency ≤2/day without blood and a sigmoidoscopic appearance of normal rectal mucosa or minimal erythema.

pts = patients; * p < 0.05 vs MES (all-patients-treated analysis); † p = 0.045 vs BAL 2.25 g/day.

1698 Muijsers & Goa

 Adis International Limited. All rights reserved. Drugs 2002; 62 (11)



THIS MATERIAL IS COPYRIGHT OF THE ORIGINAL PUBLISHER

only significantly different from baseline at week
4 and 8 (p = 0.03). No significant differences betw-
een treatments groups were observed.[27]

4.1.3 Balsalazide Dosage Comparison
During the trial by Levine et al.,[29] balsalazide

6.75 g/day proved to be significantly (p = 0.045)
more effective than balsalazide 2.25 g/day (per-
centage of patients with improvement in rectal
bleeding by at least one severity category, primary
outcome) according to intent-to-treat analysis (ta-
ble IV). In addition, secondary outcomes (intent-
to-treat analysis) revealed significant differences
in favour of high-dose balsalazide for the number
of patients with sigmoidoscopic score improve-
ment (74 vs 52%, p = 0.031) and stool frequency
improvement (49 vs 25%, p = 0.013).[29]

4.2 Maintenance of Remission in
Ulcerative Colitis

Oral balsalazide is an effective maintenance
treatment for the prevention of disease relapse in
patients with ulcerative colitis in remission as dem-
onstrated by five randomised, double-blind trials
with a duration of 6[32,35] and 12[31,33,34] months
(table V). All but one[32] were multicentre trials.
The comparators were oral delayed-release (pH-
dependent) mesalazine (section 4.2.1) and oral sul-
fasalazine (section 4.2.2). In addition, balsalazide
dose-comparison trials have been performed in
these patients (section 4.2.3). The primary end-
point of these trials was the percentage of patients
still in remission at the end of the study period.
Remission was generally defined as no recurrence
of clinical symptoms (see table V for details).

Table V. Summary of randomised, double-blind trials assessing the efficacy of balsalazide (BAL) in the maintenance of remission in patients
with ulcerative colitisa

Reference Duration (mo) Treatment and dosage
(g/day)

No. of pts % of pts in
remission at end of
trialb

Compared with delayed-release mesalazine (MES)

Green et al.[34] 12 BAL 3 49c 58d (79)e

MES 1.2f 46c 58d (65)e

Kruis et al.[35] 6 BAL 3 48 44g

BAL 6 40 78g**†

MES 1.5f 44 57g

Compared with sulfasalazine (SUL)

McIntyre et al.[32] 6 BAL 2 41 51h

SUL 2 38 63h

Balsalazide dosage comparison

Giaffer et al.[31] 12 BAL 2 65 45h

BAL 4 68 64h*

Green et al.[33] 12 BAL 3 54 77i

BAL 6 54 68i

a All but one[32] were multicentre trials.

b Primary outcomes and intent-to-treat analysis, unless stated otherwise.

c Four patients in the delayed-release MES group were lost to follow-up immediately after randomisation; statistical analysis included only
treated patients.

d No recurrence of moderate or severe symptoms.

e Three-month results.

f Delayed-release formulation (1.6 g/day recommended).[36]

g Clinical as well as endoscopic remission.

h No recurrence of previous symptoms.

i No recurrence of clinical symptoms and sigmoidoscopic or histological abnormalities.

pts = patients; * p < 0.01 vs balsalazide 2 g/day; ** p = 0.045 vs delayed-release mesalazine 1.5 g/day; † p = 0.001 vs balsalazide 3 g/day.
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4.2.1 Versus Delayed-Release Mesalazine
The efficacy of oral balsalazide 3 g/day in the

maintenance of remission in ulcerative colitis was
similar to that of oral delayed-release mesalazine
1.2 g/day (recommended oral delayed-release mes-
alazine dosage is 1.6 g/day[36]) during a 12-month
trial (table V).[34] After 12 months of treatment, the
percentage of patients still in remission (no recur-
rence of moderate or severe clinical symptoms)
was 58% for both treatment arms (primary out-
come, n = 95 treated patients, all-patients-treated
analysis). After 3 months, these values were sli-
ghtly higher (79% for patients receiving balsalaz-
ide 3 g/day and 65% for delayed-release mesalaz-
ine 1.2 g/day recipients), but the difference was not
significant (p = 0.10).[34] Nonetheless, significant
differences (secondary outcomes) in favour of
balsalazide were recorded on patients’ diary card
assessments after 3 months of treatment (i.e. blood
on stool, blood on toilet paper, mucus with stool,
disturbed sleep, symptom interference with sleep,
asymptomatic nights; p < 0.05).[34]

Oral balsalazide at the higher dosage of 6 g/day
proved to be more effective in maintaining remis-

sion than both oral delayed-release mesalazine 1.5
g/day and oral balsalazide 3 g/day during a 6-
month trial in patients with ulcerative colitis (in-
tent-to-treat analysis, table V).[35] After 6 months,
78% of patients receiving balsalazide 6 g/day
maintained remission (clinical as well as endos-
copic, primary outcome); these percentages were
significantly lower for delayed-release mesalazine
1.5 g/day (57%; p = 0.045) and balsalazide 3 g/day
(44%; p = 0.001), which had similar efficacy.[35]

4.2.2 Versus Sulfasalazine
After 6 months, there was no significant differ-

ence in the percentage of patients with ulcerative
colitis still in remission (no recurrence of previous
symptoms) between oral balsalazide 2 g/day and
oral sulfasalazine 2 g/day [recommended dosage]
(primary outcome, intent-to-treat analysis, table
V).[32]

4.2.3 Balsalazide Dosage Comparison
Although oral balsalazide 6 g/day was signifi-

cantly more effective than oral balsalazide 3 g/day
in maintaining remission after 6 months in the trial
by Kruis et al.[35] (section 4.2.1), no significant dif-
ferences were recorded during a 12-month trial
specifically designed to compare the efficacy of
oral balsalazide 3 and 6 g/day (table V).[33] Bal-
salazide 4 g/day, however, was significantly more
effective than balsalazide 2 g/day in maintaining
remission (no recurrence of previous symptoms)
during another dose-comparison trial (intent-to-treat
analysis, table V).[31]

5. Tolerability

In general, oral balsalazide is well tolerated at
therapeutically relevant dosages by patients with
ulcerative colitis. The tolerability of balsalazide is
likely to be similar to that of mesalazine.[23] Ac-
cording to US prescribing information, the most
frequently reported (≥3%) adverse events in pa-
tients with ulcerative colitis receiving balsalazide
6.75 g/day (n = 259) in placebo-controlled trials
include headache (8%), abdominal pain (6%) diar-
rhoea (5%), nausea (5%), vomiting (4%), respiratory
infection (4%) and arthralgia (4%).[18]
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Fig. 2. Percentage of patients with mild-to-moderate active ul-
cerative colitis showing sigmoidoscopic score improvement af-
ter 2, 4 and 8 weeks of treatment with oral balsalazide 2.25 g/day
(n = 49), balsalazide 6.75 g/day (n = 49) and delayed-release
mesalazine 2.4 g/day (n = 49) during a randomised, double-
blind trial (secondary outcomes, intent-to-treat analysis).[29] * p
= 0.03, ** p = 0.006 vs balsalazide 6.75 g/day.
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During two clinical trials primarily designed to
assess tolerability in patients with active disease,
the number of withdrawals because of adverse
events was significantly greater in the sulfasalaz-
ine (3 g/day) than in the balsalazide (6.75 g/day)
groups (38 vs 4%, p = 0.004[27] and 31 vs 7% pa-
tients, p = 0.041[28]) [see section 4 for study design
details].

In addition, headache (54 vs 19%, p = 0.018),
nausea (33 vs 8%, p = 0.035) and vomiting (16 vs
0%, p = 0.030) occurred significantly more often
in patients receiving sulfasalazine than in balsalaz-
ide 6.75 g/day recipients during one of these toler-
ability trials.[27] The occurrence of other GI events,
including dyspepsia and abdominal pain, was
evenly balanced between treatment groups in this
trial.[27] Minor adverse events were common in
both balsalazide 6.75 g/day (96%) and sulfasalaz-
ine 3 g/day (93%) recipients.[28]

During these trials, sulfasalazine was adminis-
tered in gelatin capsules. The tolerability of bal-
salazide, however, has not been compared with that
of delayed-release sulfasalazine formulations. De-
layed-release formulations putatively prevent irri-
tation of the gastric mucosa by sulfasalazine.[37]

Interestingly, 70% of 43 sulfasalazine-intoler-
ant patients with ulcerative colitis or Crohn’s dis-
ease did tolerate balsalazide (2 g/day) and olsalaz-
ine (1 g/day) during a randomised, crossover trial
(30 days for each drug).[38] This percentage was
63% for delayed-release mesalazine (1.2 g/day).
Only four patients were intolerant to all three
drugs. Patients included in this tolerability trial
were intolerant to even small dosages (1 g/day) of
both standard and enteric-coated sulfasalazine
preparations.[38]

The tolerability of balsalazide 6.75 and 2.25
g/day was generally similar to or better than that of
delayed-release (pH-dependent) mesalazine 2.4
g/day in patients with active ulcerative colitis dur-
ing three well designed clinical trials (see section
4 for study design details).[26,29,30] During one trial
there was a significant difference favouring bal-
salazide over delayed-release mesalazine in the
number of patients reporting adverse events (48 vs

71%; p = 0.024).[26] The incidence of adverse ev-
ents in patients receiving balsalazide 2.25 g/day
did not differ significantly from that in patients
receiving the 6.75 g/day dosage, suggesting that
the incidence of adverse events in balsalazide re-
cipients is not dose related.[29]

Long-term administration of balsalazide 2 to 6
g/day to patients with ulcerative colitis in remis-
sion was generally well tolerated during well de-
signed, 6- to 12-month trials (see section 4 for study
design details).[31-35] Troublesome adverse events
(not specified) occurred significantly more often in
sulfasalazine 2 g/day than in balsalazide 2 g/day
recipients (26 vs 5%, p = 0.017) during one 6-
month trial.[32] The tolerability profiles of balsalaz-
ide 3 g/day, 6 g/day and mesalazine 1.5 g/day were
similar during a well designed, 6-month trial.[35]

After 12 months there were no significant differ-
ences in the incidence of adverse events in another
maintenance trial comparing balsalazide 3 g/day
with mesalazine 1.2 g/day.[34] Adverse events oc-
curred in 61 and 65% of patients respectively.[34]

Headaches, GI symptoms, respiratory infections,
laboratory-test abnormalities related to ulcerative
colitis, pain and flu-like disorders were the most
commonly reported adverse events during this
trial.[34]

Adverse events occurring during balsalazide
long-term maintenance trials do not appear to be
dose related. During a 12-month trial comparing
balsalazide 2 g/day to 4 g/day, 8% of patients with-
drew due to adverse events (six in the 4 g/day
group and four in the 2 g/day group).[31] Further-
more, there were no significant differences in the
occurrence of adverse events in balsalazide recip-
ients when the 3 g/day dosage was compared to the
6 g/day dosage.[35]

Generally, there were no changes in hae-
matological, biochemical or urine chemistry tests
in balsalazide recipients during both maintenance
and active-disease trials.[27,28,31,34] During one
trial, however, ALT decreased by an average of
2.29 IU/L in balsalazide 3 g/day recipients com-
pared with an increase of 1.83 IU/L in mesalazine
1.5 g/day recipients, although this difference was
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considered unlikely to be of clinical signifi-
cance.[34] Urinalysis data suggest that no renal im-
pairment occurred in patients with ulcerative coli-
tis in remission receiving balsalazide 3 g/day over
12 months.[34]

6. Dosage and Administration

Balsalazide is indicated for the treatment of
adult patients with mild-to-moderate active ulcer-
ative colitis in both the US[18] and the UK.[23] In
addition, the drug is approved as maintenance ther-
apy for ulcerative colitis in remission in the UK.[23]

For the treatment of active ulcerative colitis, an
oral dosage of 2.25g (three 750mg capsules) three
times daily (i.e. 6.75 g/day) is recommended, until
remission is achieved or for 8 (US)[18] or 12 (UK)[23]

weeks maximum.
As approved in the UK, balsalazide may be

given orally at a dosage of 1.5g twice daily as main-
tenance treatment for ulcerative colitis in remis-
sion.[23] In this context, UK prescribing informa-
tion mentions possible additional benefits with
balsalazide dosages up to 6 g/day.[23]

No dosage adjustments are required for elderly
patients in both therapeutic modalities.[18,23]

In both the US and the UK, balsalazide is con-
traindicated for patients with hypersensitivity to
any balsalazide component or metabolites includ-
ing mesalazine or patients with a history of hyper-
sensitivity to salicylates.[18,23] Balsalazide is not
recommended for use in children, as the tolerability
of the drug in these patients has not been estab-
lished.[18,23] In the UK, the administration of bal-
salazide to breast-feeding or pregnant women, pa-
tients with severe hepatic impairment and patients
with moderate-to-severe renal impairment is con-
traindicated.[23] US prescribing information rec-
ommends caution when administering balsalazide
to these patients.[18] In both the US and the UK,
caution is recommended when balsalazide is ad-
ministered to patients with mild renal impair-
ment.[18,23]

Mesalazine-containing compounds in general
have been associated with chronic tubulo-intersti-
tial nephritis.[39,40] Although there have been no re-

ports of renal impairment in patients receiving
balsalazide, caution should be exercised when bal-
salazide is administered to patients with known re-
nal dysfunction or a history of renal disease.[18]

7. Place of Balsalazide in the
Management of Mild-to-Moderate
Ulcerative Colitis

In accordance with the unknown aetiology of
ulcerative colitis, the aim of therapy is to reduce
symptoms and to prevent/postpone relapse in pa-
tients whose disease is in remission.[2] At present,
aminosalicylates are the mainstay of treatment of
mild-to-moderate ulcerative colitis, both in active
disease and in relapse prevention.[2,7,41-47] The pro-
totype of this drug class is the prodrug sulfasalaz-
ine, which releases its active moiety mesalazine
and its carrier molecule sulfapyridine after cleav-
age by bacterial azo-reductases in the colon (sec-
tion 1). The identification of mesalazine as the clin-
ically active metabolite and sulfapyridine as the
main cause of the poor tolerability of sulfasalazine
has led to the development of alternatives for the
delivery of mesalazine to the colon. Examples are
delayed-release mesalazine formulations (in order
to prevent absorption of the drug in the GI tract
before reaching its therapeutic target) and the pro-
drug balsalazide, in which the sulfapyridine group
has been replaced by the inert carrier molecule 4-
ABA (section 1).

American College of Gastroenterology practice
guidelines state that extensive active mild-to-mod-
erate ulcerative colitis should initially be treated
with oral salicylates. In the case of distal disease,
rectal mesalazine or corticosteroids can also be
considered, based on patient preference.[2] In gen-
eral, oral corticosteroids are administered only to
patients who failed to respond to oral amino-
salicylates, with or without rectal (corticosteroid)
therapy.[2]

As reviewed in section 4.1, data from well de-
signed, 8- to 12-week trials show that oral balsalaz-
ide is an effective treatment for mild-to-moderate
active ulcerative colitis. Oral balsalazide 6.75
g/day was as effective as (two trials) or more effec-
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tive than (one trial) oral delayed-release (pH-de-
pendent) mesalazine 2.4 g/day (clinically relevant
dosage) [see section 4.1]. In addition, data from
well designed trials suggests that the onset of ac-
tion for balsalazide 6.75 g/day is faster than for
mesalazine 2.4 g/day recipients. Lastly, secondary
endpoints from two trials primarily designed to as-
sess tolerability suggest that balsalazide 6.75 g/day
is as effective as sulfasalazine 3 g/day (section
4.1).

The chronic and relapsing nature of ulcerative
colitis requires maintenance therapy to prolong the
period of remission and delay the onset of acute
exacerbations. The previously mentioned guide-
lines recommend oral salicylates as maintenance
therapy for ulcerative colitis in remission.[2] In the
case of distal disease, rectal aminosalicylates can
also be administered. Rectal corticosteroids, how-
ever, are not recommended as maintenance therapy
by these guidelines.[2]

Unlike in the UK, balsalazide is not approved
by the US Food and Drug Administration as main-
tenance therapy in ulcerative colitis in remission
(section 6). Nonetheless, well designed 6- to 12-
month trials consistently show that balsalazide is
an effective therapy for the prevention of relapses
in this chronic disease (section 4.2). The drug at a
dosage of 3 g/day proved to be as effective as oral
delayed-release (pH-dependent) mesalazine 1.2 or
1.5 g/day and the 2 g/day dosage was as effective
as oral sulfasalazine 2 g/day during 6- to 12-month
trials (US prescribing information for delayed-
release mesalazine recommends a dosage of 1.6
g/day for maintenance treatment[36] and a dosage
of 2 g/day is recommended for sulfasalazine[37]).
Interestingly, balsalazide 6 g/day was significantly
more effective than delayed-release mesalazine 1.5
g/day and balsalazide 3 g/day in maintaining re-
mission during one well designed trial. Another
trial directly comparing balsalazide 3 and 6 g/day,
however, showed no significant difference (section
4.2). Consistent with these findings, UK prescrib-
ing information recommends balsalazide to be ad-
ministered at a dosage of 3 g/day as maintenance

therapy, and mentions possible additional benefi-
cial effects of the 6 g/day dosage (section 6).

As the sulfapyridine moiety of sulfasalazine has
been implicated in most of the adverse events as-
sociated with this drug, both balsalazide and (de-
layed-release) mesalazine are theoretically better
tolerated (section 1). Indeed, balsalazide up to dos-
ages of 6.75 g/day is well tolerated by patients with
ulcerative colitis and is better tolerated than oral
sulfasalazine at therapeutically relevant dosages,
both as maintenance therapy and as a treatment for
patients with active ulcerative colitis (see section
5). Seventy percent of patients with known intol-
erance to sulfasalazine tolerated balsalazide during
a small, well designed tolerability trial (see section
5).

Although balsalazide has been shown to be an
effective treatment in mild-to-moderate ulcerative
colitis, the use of aminosalicylates in general as
therapy for severe (oral corticosteroid-requiring)
disease remains a matter of uncertainty.[2,48] Pa-
tients with severe ulcerative colitis requiring oral
corticosteroids were included in one balsalazide
trial only, and this trial was primarily designed to
assess tolerability. Further trials are therefore re-
quired to elucidate the appropriateness of (high-
dose) balsalazide treatment in severe active ulcera-
tive colitis, both as monotherapy and in combination
with, for example, oral or topical corticosteroids.
In addition, trials primarily designed to assess ther-
apeutic efficacy are required to confirm the obser-
vation that balsalazide is as effective as sulfasalaz-
ine in the treatment of active ulcerative colitis.
Further clinical trials are also required to investi-
gate whether higher dosages of balsalazide (6
g/day) indeed have an additive value over balsalaz-
ide 3 g/day in the maintenance treatment of ulcer-
ative colitis in remission. Moreover, the efficacy of
oral balsalazide has not been compared with that
of topical mesalazine in patients with distal ulcer-
ative colitis. Lastly, trials comparing the efficacy
of balsalazide with that of placebo as maintenance
therapy or as treatment for active disease are lack-
ing.
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In conclusion, data from well designed trials
show that oral balsalazide is an effective treatment
for mild-to-moderate ulcerative colitis, both in ac-
tive disease and in maintenance of remission.
Balsalazide is as effective as or more effective than
oral delayed-release mesalazine and appears to be
as effective as oral sulfasalazine in the treatment of
active mild-to-moderate ulcerative colitis. Impor-
tantly, balsalazide 6.75 g/day appears to have a
faster onset of action than mesalazine 2.4 g/day.
Furthermore, balsalazide 3 g/day has been shown
to be as effective as delayed-release mesalazine
(dosages used were 1.2 and 1.5 g/day, where 1.6
g/day is recommended) and balsalazide 2 g/day
was as effective as oral sulfasalazine 2 g/day (rec-
ommended dosage) in the prevention of relapse in
ulcerative colitis in remission. Although not well
established, additional benefits may be achieved
with balsalazide dosages up to 6 g/day in patients
whose disease is in remission. Lastly, balsalazide
is better tolerated than standard preparations of sul-
fasalazine at therapeutically relevant dosages in
both indications. Balsalazide is therefore a first-
line treatment option, both for patients with active
disease and for patients with ulcerative colitis in
remission.

References
1. Farrokhyar F, Swarbrick ET, Irvine EJ. A critical review of ep-

idemiological studies in inflammatory bowel disease. Scand
J Gastroenterol 2001 Jan; 36 (1): 2-15

2. Kornbluth A, Sachar DB. Ulcerative colitis practice guidelines
in adults. American College of Gastroenterology, Practice Pa-
rameters Committee. Am J Gastroenterol 1997 Feb; 92 (2):
204-11

3. Farrell RJ, Peppercorn MA. Ulcerative colitis. Lancet 2002 Jan
26; 359 (9303): 331-40

4. Marteau P. Inflammatory bowel disease. Endoscopy 2002 Jan;
34 (1): 63-8

5. Stotland BR, Lichtenstein GR. Newer treatments for inflamma-
tory bowel disease. Drugs Today 1998; 34 (2): 177-92

6. Stotland BR, Stein RB, Lichtenstein GR. Advances in inflam-
matory bowel disease. Med Clin North Am 2000 Sep; 84 (5):
1107-24

7. Klotz U. The role of aminosalicylates at the beginning of the
new millennium in the treatment of chronic inflammatory
bowel disease. Eur J Clin Pharmacol 2000; 56 (5): 353-62

8. Stein RB, Hanauer SB. Medical therapy for inflammatory
bowel disease. Gastroenterol Clin North Am 1999 Jun; 28 (2):
297-321

9. Rask-Madsen J. Soluble mediators and the interaction of drugs
in IBD. Drugs Today 1998 Jan; 34 (1): 45-63

10. Ragunath K, Williams JG. Review article: balsalazide therapy
in ulcerative colitis. Aliment Pharmacol Ther 2001 Oct; 15
(10): 1549-54

11. Prakash A, Markham A. Oral delayed-release mesalazine: a re-
view of its use in ulcerative colitis and Crohn’s disease. Drugs
1999 Mar; 57 (3): 383-408

12. Clemett D, Markham A. Prolonged-release mesalazine: A re-
view of its therapeutic potential in ulcerative colitis and
Crohn’s disease. Drugs 2000 Apr; 59 (4): 929-56

13. Nikolaus S, Fölsch U, Schreiber S. Immunopharmacology of
5-aminosalicylic acid and of glucocorticoids in the therapy of
inflammatory bowel disease. Hepatogastroenterology 2000
Jan; 47 (31): 71-82

14. Chan RP, Pope DJ, Gilbert AP, et al. Studies of two novel sul-
fasalazine analogs, ipsalazide and balsalazide. Dig Dis Sci
1983; 28 (7): 609-15

15. Kruis W, Pohl C. How to prevent a flare-up in ulcerative colitis.
Drugs Today 1999; 35 Suppl. A: 133-38 + discussion 139-43

16. Lennard-Jones JE. Historical development of balsalazide (Col-
azideTM. Research & Clinical Forums 1998; 20 (3): 75-83

17. Prakash A, Spencer CM. Balsalazide. Drugs 1998 Jul; 56 (1):
83-9; discussion 90

18. Salix Pharmaceuticals. Colazal (balsalazide disodium) cap-
sules, US full prescribing information (available on http://-
www.colazal.com, accessed March 2002). 2000

19. Travis SPL, Jewell DP. Salicylates for ulcerative colitis - their
mode of action. Pharmacol Ther 1994; 63 (2): 135-61

20. Simmonds NJ, Millar AD, Blake DR, et al. Antioxidant effects
of aminosalicylates and potential new drugs for inflammatory
bowel disease: assessment in cell-free systems and inflamed
human colorectal biopsies. Aliment Pharmacol Ther 1999
Mar; 13 (3): 363-72

21. Bantel H, Berg C, Vieth M, et al. Mesalazine inhibits activation
of transcription factor NF-kappaB in inflamed mucosa of pa-
tients with ulcerative colitis. Am J Gastroenterol 2000 Dec;
95 (12): 3452-7

22. Carty E, Macey M, Rampton DS. Inhibition of platelet activa-
tion by 5-aminosalicylic acid in inflammatory bowel disease.
Aliment Pharmacol Ther 2000 Sep; 14 (9): 1169-79

23. Shire Pharmaceuticals Limited. Colazide (balsalazide disod-
ium), UK full prescribing information (available on:
http://ehc.vhn.net, accessed March 2002). 2001

24. Green JR, Riddell JG, Glyn Allen J., et al. A comparative phar-
macokinetic study of three different ulcerative colitis medica-
tions: balsalazide, mesalamine and sulfasalazine [abstract no.
2309]. Gastroenterology 2001 Apr; 120 (5, Suppl. 1): A466

25. Lowry PW, Franklin CL, Weaver AL, et al. Leucopenia result-
ing from a drug interaction between azathioprine or 6-mer-
captopurine and mesalamine, sulphasalazine, or balsalazide.
Gut 2001 Nov; 49: 656-64

26. Green JRB, Lobo AJ, Holdsworth CD, et al. Balsalazide is more
effective and better tolerated than mesalamine in acute ulcer-
ative colitis. Gastroenterology 1998; 114: 15-22

27. Mansfield JC, Giaffer MH, Cann PA, et al. A double-blind com-
parison of balsalazide, 6.75 g, and sulfasalazine, 3 g, as sole
therapy in the management of ulcerative colitis. Aliment Phar-
macol Ther 2002 Jan; 16 (1): 69-77

28. Green JR, Mansfield JC, Gibson JA, et al. A double-blind com-
parison of balsalazide, 6.75 g daily, and sulfasalazine, 3 g
daily, in patients with newly diagnosed or relapsed active ul-
cerative colitis. Aliment Pharmacol Ther 2002 Jan; 16 (1):
61-8

29. Levine DS, Riff DS, Pruitt R, et al. A randomised, double-blind,
dose-response comparison of balsalazide 6.75 g, balsalazide

1704 Muijsers & Goa

 Adis International Limited. All rights reserved. Drugs 2002; 62 (11)



THIS MATERIAL IS COPYRIGHT OF THE ORIGINAL PUBLISHER

2.25 g and mesalamine 2.4g in the treatment of active, mild
to moderate ulcerative colitis. Am J Gastroenterol 2002; In
press

30. Pruitt R, Hanson J, Safdi M, et al. Balsalazide is superior to
mesalamine in the time to improvement of signs and symp-
toms of acute mild to moderate ulcerative colitis. Am J Gas-
troenterol 2002; In press

31. Giaffer MH, Holdsworth CD, Lennard-Jones JE, et al. Im-
proved maintenance of remission in ulcerative colitis by
balsalazide 4 g/day compared with 2 g/day. Aliment Phar-
macol Ther 1992; 6: 479-85

32. McIntyre PB, Rodrigues CA, Lennard-Jones JE, et al. Balsalaz-
ide in the maintenance treatment of patients with ulcerative
colitis, a double-blind comparison with sulphasalazine. Ali-
ment Pharmacol Ther 1988; 2: 237-43

33. Green JR, Swan CH, Rowlinson A, et al. Short report: compar-
ison of two doses of balsalazide in maintaining ulcerative
colitis in remission over 12 months. Aliment Pharmacol Ther
1992; 6: 647-52

34. Green JR, Gibson JA, Kerr GD, et al. Maintenance of remission
of ulcerative colitis: a comparison between balsalazide 3 g
daily and mesalazine 1.2 g daily over 12 months. Aliment
Pharmacol Ther 1998 Dec; 12 (12): 1207-16

35. Kruis W, Schreiber S, Theuer D, et al. Low dose balsalazide
(1.5 g twice daily) and mesalazine (0.5 g three times daily)
maintained remission of ulcerative colitis but high dose
balsalazide (3.0 g twice daily) was superior in preventing
relapses. Gut 2001 Dec; 49: 783-9

36. Procter & Gamble Pharmaceuticals. Acasol (mesalamine) de-
layed-release tablets. Full US prescribing information. 2000

37. Pharmacia & Upjohn company KM. Azulfidine EN-tabs (sul-
fasalazine delayed release). Full US prescribing information.
2001

38. Giaffer MH, O’Brien CJ, Holdsworth CD. Clinical tolerance to
three 5-aminosalicylic acid releasing preparations in patients

with inflammatory bowel disease intolerant or allergic to sul-
phasalazine. Aliment Pharmacol Ther 1992; 6: 51-9

39. Corrigan G, Stevens PE. Review article: interstitial nephritis
associated with the use of mesalazine in inflammatory bowel
disease. Aliment Pharmacol Ther 2000 Jan; 14 (1): 1-6

40. Birketvedt GS, Berg KJ, Fausa O, et al. Glomerular and tubular
renal functions after long-term medication of sulphasalazine,
olsalazine, and mesalazine in patients with ulcerative colitis.
Inflamm Bowel Dis 2000 Nov; 6 (4): 275-9

41. Ardizzone S, Bianchi Porro G. A practical guide to the manage-
ment of distal ulcerative colitis. Drugs 1998 Apr; 55 (4): 519-42

42. Selby W. Current management of inflammatory bowel disease.
J Gastroenterol Hepatol 1993 Jan-1993 28; 8: 70-83

43. Sandborn WJ. Therapy for ulcerative colitis. Curr Opin Gas-
troenterol 1998 Jul; 14: 312-6

44. Hawkey CJ. Ulcerative colitis: how to handle the acute situa-
tion. Drugs Today 1999; 35 Suppl. A: 97-104

45. Ardizzone S, Molteni P, Bollani S, et al. Guidelines for the
treatment of ulcerative colitis in remission. Eur J Gas-
troenterol Hepatol 1997 Sep; 9 (9): 836-41

46. Egan LJ, Sandborn WJ. Drug therapy of inflammatory bowel
disease. Drugs Today 1998; 34 (5): 431-46

47. Katz S. Update in medical therapy of ulcerative colitis: A prac-
tical approach. J Clin Gastroenterol 2002; 34 (4): 397-407

48. Sandborn WJ. Ulcerative colitis: Current medical treatment
possibilities. Research & Clinical Forums 1998; 20 (3): 61-74

Correspondence: Richard B. R. Muijsers, Adis International
Limited, 41 Centorian Drive, Private Bag 65901, Mairangi
Bay, Auckland 10, New Zealand.
E-mail: demail@adis.co.nz

Balsalazide: A review 1705

 Adis International Limited. All rights reserved. Drugs 2002; 62 (11)


	Contents 1689
	Summary 1690
	1. Introduction 1693
	2. Pharmacodynamic Profile 1694
	3. Pharmacokinetic Profile 1695
	3.1 Absorption 1695
	3.2 Metabolism and Elimination 1695
	3.3 Special Patient Groups 1696
	3.4 Drug Interactions 1696

	4. Therapeutic Use 1696
	4.1 Active Ulcerative Colitis 1697
	4.1.1 Versus Delayed-Release Mesalazine 1697
	4.1.2 Versus Sulfasalazine 1698
	4.1.3 Balsalazide Dosage Comparison 1699

	4.2 Maintenance of Remission in Ulcerative Colitis 1699
	4.2.1 Versus Delayed-Release Mesalazine 1700
	4.2.2 Versus Sulfasalazine 1700
	4.2.3 Balsalazide Dosage Comparison 1700


	5. Tolerability 1700
	6. Dosage and Administration 1702
	7. Place of Balsalazide in the Management of Mild-to-Moderate Ulcerative Colitis 1702
	References 1704
	Correspondence 1705
	E-mail 1705

