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Reasons for the chronic relapsing nature of Crohn’s dis-
ease (CD) and chronic idiopathic ulcerative colitis

(UC) are unknown. Certain factors have been described in
association with symptomatic recurrences, such as use of
nonsteroidal anti-inflammatory drugs (NSAIDs), intercur-
rent viral illness, emotional stress, pregnancy, development
of diarrhea masquerading as active disease in a patient on an-
tibiotics, the rare worsening of symptoms with sulfasalazine,
discontinuation of maintenance therapy and change in

smoking habits. It is important to establish the cause of re-
currences. It is, however, recognized that many more persons
will have endoscopically active CD after a previous surgical
resection than will have symptoms (1). It is unclear whether
the objective of therapy should be to control symptoms or to
control disease activity (as measured endoscopically, micro-
scopically or biochemically). Knowing the pathophysiologi-
cal factors responsible for causing the inflammation or
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RÉSUMÉ : Le traitement médical chez les patients atteints de
maladie inflammatoire de l’intestin répond à des objectifs spé-
cifiques qui doivent être tenus en ligne de compte lorsque l’on
intervient. Ces objectifs sont notamment : améliorer la qualité
de vie, atténuer les symptômes, améliorer la nutrition et
réduire les risques de déficit nutritionnel, réduire la fréquence
et la gravité des récurrences, réduire les complications, y com-
pris le recours à la chirurgie et guérir la maladie. Le traitement
médical peut contribuer à l’atteinte de tous ces objectifs pour
les personnes qui souffrent de MII, à l’exception du dernier;
tant que la pathogenèse de la récurrence ou de la persistance
des symptômes de la maladie inflammatoire ne sera pas mieux
comprise, ce dernier objectif sera hors de notre portée.
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causing the inflammation to become symptomatic would be
useful.

Several clinical indexes have been developed to assess
the activity of CD, such as the widely used Crohn’s disease
activity index (CDAI) (2). Uses and limitations of these in-
dexes have been reviewed (3). Clinical indexes have also
been developed for patients with UC. Objective markers of
continued disease activity need to be developed and used to
predict future clinical recurrences. For example, intestinal
permeability is abnormal in patients with active CD, and
may return towards normal when the disease becomes clini-
cally inactive. Should medical treatment be continued until
this altered permeability is normalized? What does the in-
creased permeability indicate about underlying immunologi-
cal or vascular abnormalities? Furthermore, it is difficult to
know how best to define relapse: symptoms, laboratory val-
ues or endoscopic appearances (3)? Consider, for example,
that it is unknown whether abnormal laboratory measures of
disease activity should signal treatment in asymptomatic in-
dividuals, or should be used as an end-point for therapy
rather than attempting to achieve the rather arbitrary reduc-
tion in the CDAI to less than 150 units.

It is important to consider several concepts. First, treating
symptoms does not necessarily alter disease activity, prevent
complications or change the natural history of inflammatory
bowel disease (IBD). Second, it is important to distinguish
between the treatment of active disease and continuous dis-
ease activity suppression, and true maintenance of remis-
sion. Next, predictors of recurrence versus predictors of con-
tinued disease activity need to be developed. Fourth,
improved quality of life (QOL) is likely to be achieved with
treatments that reduce the frequency and severity of symp-
toms, so changes in disease activity indexes should be corre-
lated with changes in QOL indexes. Finally, the cost-
effectiveness of all medical and surgical treatments for IBD
need to be assessed against the background of improving
QOL. Each of the major therapeutic options available for
the medical management of patients with UC or CD will be
considered. These include the anti-inflammatories (sulfasa-
lazine, mesalamines, 5�-lipoxygenase inhibiters and �-3 fatty
acids), antibiotics, glucocorticosteroids (GS), immuno-
modulators (azathioprine [AZA], 6-mercaptopurine [6-MP],
cyclosporine, methotroxate, immunoglobulin and K-76),
nutritional therapy, lifestyle modification and numerous as
yet unproven experimental agents.

ANTI-INFLAMMATORIES
Sulfasalazine: Sulfasalazine, composed of a sulfa moiety (a
sulfonamide, sulfapyridine), is covalently bonded through an
azo-bond to an acetylsalicylic acid analogue, mesalamine
(5-aminosalicylic acid [5-ASA]). Sulfasalazine is cleaved by
the enzyme azo-reductase, found in enteric bacteria, to yield
its constituent moieties, sulfapyridine and 5-ASA. While the
sulfapyridine is often viewed as an inactive ‘carrier’, it may, in
fact, partially contribute to the clinical effectiveness of sul-
fasalazine.

Mesalamine confers its anti-inflammatory activity largely

as the result of local action on the bowel. Mesalamine inhib-
its interleukin production, platelet activating factor, and
chemotaxis of neutrophils and monocytes. Also, it is a po-
tent scavenger of oxygen free radicals and affects the inflam-
matory process through leukotrienes and prostaglandins (4).
Although there are many actions of 5-ASA, the ones that
are important for the therapeutic response in IBD patients
are unknown.

A major advance in the management of patients with UC
was the introduction of sulfasalazine for maintenance ther-
apy. The efficacy of sulfasalazine in the management of pa-
tients with a mild to moderate attack of UC and in the
maintenance of clinical remission has been reviewed in a de-
tailed meta-analysis (5). For example, a relapse rate of 14%
over three years was observed with sulfasalazine 2 g/day,
much lower than with placebo (56%) (6). Adverse effects of
sulfasalazine occur in at least 15% of patients using sulfasala-
zine and may vary from minor inconvenience to major aller-
gic reaction.

The use of sulfasalazine in CD is limited to the relatively
modest effect in patients with colonic or ileocolonic disease,
as seen in the National Cooperative Crohn’s Disease Study
(NCCDS) (7) or to colonic and ileal disease (8). In the
NCCDS, sulfasalazine was not found to be effective in CD
relapse prevention (9). On the other hand, sulfasalazine 3 g/
day for two years appears to be beneficial to prevent postop-
erative recurrences of CD (10).
Mesalamine by mouth: Use of the new 5-ASA preparations
in patients with CD and UC has been reviewed (11-13). It is
generally accepted that mesalamine is therapeutically
equivalent to sulfasalazine for treatment of active UC and for
maintaining remission in this disease (14-20). Importantly,
mesalamine products have different delivery properties and
they are not necessarily equivalent in beneficial action. Thus,
efficacy proven from a clinical trial of one mesalamine com-
pound cannot necessarily be compared directly with that of
another 5-ASA compound with a different coating. Both sul-
fasalazine and mesalamine may be useful to treat active CD,
and mesalamine, but not sulfasalazine, is effective mainte-
nance therapy in CD (21,22).

Asacol 4.8 g/day (enteric-coated 5-ASA; Procter & Gam-
ble Pharmaceuticals) yielded a clear benefit in patients with
mild attacks of UC (23). Miglioli and colleagues (24) com-
pared the efficacies of Asacol 1.2, 2.4 and 3.6 g/day in a mul-
ticentre trial including 73 UC patients with mild attacks.
After one month of treatment, 46% of patients who used
3.6 g/day were in remission compared with 12% of those re-
ceiving 1.2 g/day. Although the 3.6 g/day dose yielded better
results, the response rate was still only modest. Sninsky et al
(25) obtained approximately comparable results.

Asacol 3.2 g/day by mouth yields results equivalent to
those of low dose topical steroid enemas (prednisolone 20 mg/
day) over a four-week interval for the treatment of patients
with distal colitis (26); this finding apparently allows pa-
tients to choose an oral or a topical approach for treatment of
mild disease.

Olsalazine (Dipentum; Pharmacia Upjohn) 3 g/day is su-
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perior to placebo for the treatment of mild attacks of active
UC (27). Olsalazine 1 g/day in 114 UC patients was com-
pared with sulfasalazine 2 g/day in 112 patients for mainte-
nance therapy (28). Patients were admitted to the study
within one month of remission after an attack, and rates
were similar in both groups: about 45% in a year. On the
other hand, it has been suggested that relapse rates are lower
in UC patients treated with olsalazine than with sulfasa-
lazine or other mesalamines (15-17). The issues are whether
sulfasalazine is more effective than an equivalent amount of
5-ASA; whether higher doses of 5-ASA may be used to
achieve even lower relapse rates; and whether one 5-ASA
preparation is superior to another in the equivalent clinical
setting.

Bioavailability, plasma level and excretion of the
slow-release 5-ASA preparations have been reviewed
(13,29). Absorption of delayed-release oral mesalamine is
not modified by dietary fibre intake (30). Asacol, Salofalk
(enteric-coated 5-ASA; Axcan Pharma), Pentasa (enteric-
coated 5-ASA; Hoechst-Marion-Roussel) and Dipentum,
each given as 2 g/day for five days in 14 patients with UC in
remission, were compared (31). The mesalamine concentra-
tion in the colonic lumen (estimated with the rectal dialysis
technique) was doubled after olsalazine use compared with
Pentasa or Salofalk, but was not greatly different after using
Asacol. Conversely, systemic concentrations of mesalamine
were lower in patients who took olsalazine than in those who
took Salofalk or Pentasa, results similar to those of another
comparative study (32). De Vos et al (33) evaluated intra-
mucosal (versus intraluminal) mesalamine and acetylated
mesalamine concentrations in ileocolonic biopsy specimens
of 61 patients with IBD who took different preparations of
mesalamine for one week. The highest concentrations of na-
tive and acetylated mesalamine were seen after administra-
tion of Asacol, with lower concentrations noted after use of
sulfasalazine or Dipentum. This information is useful to help
select a new 5-ASA for colonic delivery for patients in re-
mission, but mesalamine release may not be as favourable
with azo derivatives as it is in patients in remission (34).

Oral mesalamines have shown favourable results in pa-
tients with active CD in an American multicentre study of
310 patients who received placebo or Pentasa 1, 2 or 4 g/day
for 16 weeks (35); 64% of CD patients went into remission
while on Pentasa 4 g/day. It was surprising that there was no
clear-cut dose-dependent response in this study (Figure 1).
Pentasa 1.5 g/day may (29) or may not (36) be useful to treat
patients with active CD. Salofalk 3 g/day over 12 weeks is
comparable with prednisone 40 mg/day for two weeks, with
subsequent dose reduction, in the treatment of active CD,
although the initial clinical response was faster with predni-
sone (37) (Figure 2).

CD patients given Mesasal (enteric-coated 5-ASA;
SmithKline Beecham) (also known as Claversal in Europe)
1.5 g/day versus placebo in a one-year study showed lower re-
lapse rates, especially those with ileal disease, males or pa-
tients following ileal resection (22). A large multicentre
study with Claversal 3 g/day versus placebo has been com-

pleted but the results are not yet available (unpublished
data). A French multicentre study with Pentasa 2 g/day
showed benefit only in CD patients admitted with a flare-up
of disease within three months of the study (38) (Figure 3).
In contrast, a one-year Danish multicentre study using Pen-
tasa 1.5 g bid or placebo in 202 patients with inactive CD
showed no benefit using the 5-ASA treatment (39). A re-
cently completed Canadian maintenance study with Pentasa
3 g/day showed superiority over placebo (personal communi-
cation). An open study has suggested that Pentasa may be
useful to treat CD patients whose disease is active or in re-
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Figure 1) Mesalamine lifetable plot: percentage of patients achieving re-
mission in each treatment group at each study visit (Kaplan-Meier
method). Reproduced with permission from reference 35

Figure 2) Mean Crohn’s disease activity index (CDAI) score changes
obtained at each two-week visit in all studied patients in a multicentre con-
trolled trial of 5-aminosalicylic acid versus prednisone. Reproduced with
permission from reference 37
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mission (40). In an Italian multicentre placebo controlled
study of 125 CD patients with a CDAI lower than 150, pa-
tients on Asacol 800 mg tid had a yearly relapse rate of 34%
versus the 55% one-year relapse rate observed in patients on
placebo (41) (Figure 4). The efficacy of long term use of oral
mesalamine has also been demonstrated in asymptomatic

CD patients who had laboratory signs suggestive of disease
activity (42), with fewer subsequent symptomatic relapses in
patients on mesalamine. Caprilli and colleagues (43) re-
ported that Asacol 2.4 g/day helped to reduce recurrences
postoperatively in CD patients, and McLeod et al (44) re-
cently reported that Salofalk 3 g/day reduced clinical and en-
doscopic signs of recurrent postoperative CD, as well as com-
plications and the need for reoperation. Using 5-ASA
preparations for maintenance therapy in CD has been
thoughtfully questioned (45). However, two meta-analyses
performed on published data confirmed clinical efficacy of
mesalamine but not sulfasalazine in the maintenance of re-
mission in CD patients (21,46). Because of a therapeutic
gain of approximately 30% (ie, about 30% fewer patients
with CD will have a symptomatic recurrence when treated
with mesalamine for 12 months) and because the clinical re-
missions are often milder, the use of mesalamine remains
open for discussion and review. Maintenance therapy with
5-ASAs in CD certainly looks favourable, and cost-efficacy
should be evaluated. Attempts should also be made to deter-
mine what characteristics of the CD patient and the disease
best predict response to maintenance therapy.

The only obvious clinical benefits of mesalamine versus
sulfasalazine in the treatment of active UC or CD are lower
prevalence of adverse effects (3% versus 30%, approxi-
mately), including fewer serious side effects, and equivalent
cost for some but not all mesalamine preparations (13).
Thus, favourable safety profile is the primary advantageous
characteristic of the mesalamines; their use has almost com-
pletely eradicated dose-dependent side effects including
male infertility. Allergic reactions have also been greatly re-
duced, but other side effects such as pancreatitis (47) and in-
terstitial nephritis (48) are still described, but are very
uncommon. Thus, the mesalamine compounds have clinical
efficacy approximately comparable with sulfasalazine, with
generally fewer adverse effects (49-51). This was not ob-
served in one study with olsalazine (52), whereas in another
study olsalazine was beneficial and free from side effects in
nearly 87% of patients intolerant of sulfasalazine (53). Both
sulfasalazine and mesalamine appear to be safe to use in preg-
nancy (54).

The new 5-ASA compounds are clearly superior to pla-
cebo in the treatment of patients with active UC (Figure 5),
whereas only the higher dose of Pentasa is superior to pla-
cebo in the treatment of patients with active CD (Figure 6).
As shown in Figure 7, 5-ASAs are comparable with equiva-
lent doses of sulfasalazine to maintain remission in UC,
whereas three of six trials demonstrate superiority of 5-ASA
versus placebo to maintain remission in CD patients (Figure
8).

Is there a role for combination therapy of sulfasalazine/ 5-
ASA with another class of drug? A Dutch trial compared the
value of sulfasalazine alone (4 to 6 g/day) versus a combina-
tion of the same does of sulfasalazine plus prednisolone (30
mg/day for two weeks, then reduced) for a 16-week, double-
blind study using the Dutch or the Van Hees Activity Index
(VHAI) and the CDAI (55) as the primary outcome vari-
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Figure 3) Kaplan-Meier lifetable curves of maintaining remission in the
four treatment groups. HRRS High risk of recurrence; LRRS Low risk of
recurrence; MESA Mesalamine; PLAC Placebo. Reproduced with per-
mission from reference 38

Figure 5) 5-ASA in ulcerative colitis acute treatment. Reproduced with
permission from Dr L Sutherland. A full list of references is available from
the author

Figure 4) Lifetable estimate of maintaining remission during treatment
with 5-aminosalicylic acid (5-ASA) or placebo. Reproduced with permis-
sion from reference 41
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ables (Figure 9). Sixty patients completed the study; those
who received the combined treatment manifested a signifi-
cantly faster initial six-week clinical improvement (accord-
ing to the VHAI only), but at the end of the study shared
results similar to those receiving sulfasalazine alone (using
both the CDAI and the VHAI). Some critical questions
have been asked regarding the use of combination therapy,
such as differences in baseline conditions, the relatively
small number of patients and the lack of a placebo controlled
group (56). Nonetheless, once a decision has been made to
use GS, the addition of sulfasalazine to GS appears to offer
the patient some potential therapeutic advantage. Although
not specifically studied, it is likely that the combination of
GS plus 5-ASA will be as useful as GS plus sulfasalazine.
Mesalamine by enemas or suppositories: Topical mesala-
mine is established therapy for the treatment of active disease
as well as maintenance of remission in left-sided UC or proc-
titis (57-61). Mesalamine enemas are efficacious in the treat-
ment of disease extending to the level of the splenic flexure.
The response to mesalamine enemas is typically about 80%,
with onset of clinical improvement observed in three to 21
days (62). A recent meta-analysis of 17 randomized, double-
blind controlled trials of UC distal to the splenic flexure
demonstrated dramatic improvement with topical 5-ASAs
compared with placebo, with odds ratios of 7.36 to 10.59 for
active disease and 16.22 for quiescent disease (63).

To determine the optimal dose of topical treatment, a
dose-ranging study using enemas containing placebo or 1, 2
or 4 g mesalamine was carried out in 113 patients with mild
to moderate attacks of UC (64). After one month all pa-
tients treated with mesalamine enemas were significantly
clinically better than those on placebo. No difference was
found among the three concentrations of mesalamine, so
doses as low as 1 g/day appear to be effective. In 90 patients
with left-sided UC unresponsive to conventional medical
therapy with corticosteroids and sulfasalazine, 87% im-
proved by at least one grade of endoscopic inflammation af-
ter 12 weeks of mesalamine enemas (65). Mesalamine foams
are at least as good as enemas (57).

The role of mesalamine suppositories has been reviewed
(66). Campieri et al (57) carried out a multicentre study in
which the efficacies of suppositories of mesalamine 500 mg
bid and tid were compared; both active treatment arms were
comparable (about 70% improvement at one month) and
both were superior to placebo.

Similarly, D’Adenzo et al (67) demonstrated the superi-
ority of mesalamine suppositories 400 mg bid versus placebo.
Campieri and co-workers (59) also demonstrated the benefi-
cial role of mesalamine suppositories in patients with procti-
tis.

The optimal dose of mesalamine to be given by supposito-
ries is unknown, as is the comparative efficacy against oral
therapy or enemas.

There is the possible need for long term treatment with
mesalamine enemas in patients with distal UC, and with
suppositories in ulcerative proctitis (67). Treatment usually
needs to be continued for at least one month; longer periods

Medical treatment of IBD

Figure 8) 5-ASA in Crohn’s disease remission maintenance. Repro-
duced with permission from Dr L Sutherland. A full list of references is
available from the author

Figure 6) 5-ASA in Crohn’s disease active treatment. Reproduced with
permission from Dr L Sutherland. A full list of references is available from
the author

Figure 7) 5-ASA in ulcerative colitis remission maintenance. Repro-
duced with permission from Dr L Sutherland. A full list of references is
available from the author

Figure 9) The Van Hees Activity Index as a proportion of the initial
value in patients treated with sulfasalazine and prednisone or sulfasa-
lazine and placebo. The daily dose of prednisone in the patients treated
with sulfasalazine and prednisone is shown in the bottom panel. Data are
presented as medians and quartiles. The median and the first and
third quartiles of a sample are the values that include 50%, 25% and 75%
of the observations, respectively. Reproduced with permission from refer-
ence 55
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may be necessary, and many patients need to continue in-
definitely on mesalamine enemas or suppositories taken
every one, two or three days.
5�-lipoxygenase inhibitors: Elevated levels of leukotriene B4
(LTB4) and prostaglandin E2 have been reported in the rec-
tal dialysates of patients with active UC, which fall or return
to normal with clinical disease remission. Selective 5�-lipox-
ygenase inhibitors and leukotriene receptor antagonists have
been developed. A study of Zileutron (a study medication not
available commercially) 800 mg/day for 28 days in 11 active
UC patients demonstrated improved symptoms, with endo-
scopic improvement in eight (68). Zileutron 800 mg/day by
mouth was tested versus placebo for 28 days in a clinical trial
of 71 patients with active UC. Significantly better results
were obtained only in Zileutron-treated UC patients not
given previous sulfasalazine treatment (69).

In vitro, the 5�-lipoxygenase inhibitor BW-A4C reduces
LTB4 in rectal biopsies of patients with IBD, without affect-
ing prostaglandin E2 or thromboxane B2 synthesis. The
clinical use of BW-A4C is unknown.
�-3 fatty acids: Fish oils are rich in �-3 fatty acids such as ei-
cosapentaenoic acid (EPA) and docosahexanoic acid. These
fatty acids are metabolized by the enzyme 5�-lipoxygenesase
to form leukotriene B5 (LTB5) and prostaglandin E3, with
subsequent reduction of LTB4 levels. LTB5 does not possess
as many of the pro-inflammatory properties as LTB4. Oral
supplementation with �-3 fatty acids or EPA has been exam-
ined in patients with active UC. In a multicentre, random-
ized, double-blind, placebo controlled, crossover trial with
four-month treatment periods separated by a one-month
washout in 24 patients with UC, Stenson et al (70) gave 18-
eisapentanoic acid capsules daily (3.2 �g EPA and 2.6 �g do-
cosahexanoic acid). Rectal dialysate levels of LTB4 fell, as
did histological abnormalities of UC. Aslan and Thadafilo-
poulos (71) gave 15-eisapentanoic acid tablets or placebo in
an eight-month, double-blind, placebo controlled, crossover
trial in UC patients; disease activity fell, but there were no
changes in histology and LTB4 levels. Solomon et al (72)
treated 10 patients with mild to moderate attacks of UC in
whom conventional therapy failed. Patients had dietary sup-
plementation with EPA 2.75 g/day for eight weeks. There
was marked improvement in seven, and four of five who con-
tinued with GS were able to reduce the dose. The mechanism
of action of this steroid-sparing effect is unknown. Thus, fish
oil may be useful to manage patients with active UC who do
not respond to standard therapy.

EPA is of no benefit in maintenance therapy treatment in
UC (73), and the role of EPA in the treatment of patients
with active or remitted CD remains unproven.

ANTIBIOTICS
In a multicentre American-Canadian study, metronida-

zole (Flagyl; Rhône-Poulenc Rorer) 10 or 20 mg/kg/day for
16 weeks was tested against placebo in patients with active
CD (74). Both doses of metronidazole were superior to pla-
cebo, especially in patients with colonic disease. The basis
for this beneficial effect is unknown. Some patients with CD

have bacterial overgrowth secondary to strictures, fistulas
and hypomotility, and this may provide the basis for a por-
tion of the symptomatic benefit achieved with some antibi-
otics. Metronidazole 400 mg bid has effectiveness similar to
that of sulfasalazine in active CD (75), and is useful for treat-
ing abscesses, fistulas and perianal lesions.

Pouchitis is a syndrome of unknown cause that develops
specifically in patients operated on for UC (leaving them
with an ileal pouch). Metronidazole has been used with satis-
factory results in combination with antidiarrheal agents in
the treatment of pouchitis (76). Also, enemas containing
mesalamine have been shown to give satisfactory results in
the treatment of pouchitis (77). The mechanism of action of
these medications in treating pouchitis is unclear.

The results of using clofazimine 100 mg/day administered
with prednisone 45 mg/day to 25 patients with active CD
(78) have been compared with results of using prednisone
alone. There was no added benefit for acute therapy, but
when clofazimine was continued without prednisone for
eight months, patients had fewer relapses than those main-
tained on placebo. This interesting and important possibility
of the use of clofazimine for maintenance therapy in CD
needs to be confirmed.

Rutgeerts and co-workers (79) tested the efficacy of fifa-
butin and ethambutol in combination for their ability to heal
severe recurrent CD at the neoterminal ileum. No patient
who received treatment demonstrated improvement, either
endoscopically or clinically.

In acute UC, adding oral tobramycin to the standard
acute regimen may be of benefit (80), but the addition of to-
bramycin plus metronidazole to intravenous hydrocortisone
is of no added benefit in patients with severe acute UC (81).

GLUCOCORTICOSTEROIDS
Intravenous: The outcome of medical treatment in patients
with severe attacks of UC is worse than that in those with
more extensive disease and with the early presence of gas in
the small bowel (82,83). An old and tried regimen of intrave-
nous fluids, 60 mg/day intravenous prednisolone, an antibi-
otic (tetracycline was initially used), and blood and
electrolyte balance (84) is used for five to 10 days; the re-
sponse rate is about two patients in three, with a mortality
rate of about 1%. Thus, the use of high dose intravenous GS
for at least five days represented a major therapeutic step for
patients with severe attacks of UC. The value of this proto-
col, which has been partially modified by excluding antibiot-
ics and prolonging treatment for up to 10 days, has been
confirmed more recently (85,86). In an attempt to improve
the outcome of patients with severe attacks of UC, GS were
given as a pulse dosage of methylprednisolone 1 g/ day for
three days (87), followed by 100 mg hydrocortisone every 6 h
for two days together with topical GS treatment. The success
rate was about 60%, not different from that obtained in previ-
ous studies by the same group. The regimen followed for pa-
tients with severely active CD is usually the same as for UC
patients, but controlled trials have not yet been done to prove
the expected efficacy of this intensive regimen.
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What is to be done immediately for UC patients who do
not respond to this intensive regimen? Correct timing for
early surgery is paramount (88). The use of intravenous cy-
closporine remains promising, but is at an early stage of de-
velopment for possible use as adjunct therapy for persons
with active UC not responding to intravenous GS (see the
subsection Cyclosporine under Immunomodulators).

There is no widely accepted definition of refractory dis-
ease, either in terms of accepted dose and duration of treat-
ment, or in terms of an acceptable outcome measure. A
pragmatic approach to refractory distal UC has been pub-
lished (85), but there are no scientific data on which ap-
proach is optimal, or on what constitutes disease refractory
to oral or to intravenous therapy.
Oral: Orally administered GS act systemically and locally.
The first used GS, prednisone and prednisolone, are systemi-
cally active. Prednisone 0.5 to 0.75 mg/kg/day orally is effec-
tive in treating moderately active CD, as shown by the
NCCDS (7) and by the European Cooperative Crohn’s Dis-
ease Study (ECCDS) (8). GS work best in patients with ileal
or ileocolonic disease, and when used in tapering doses over
at least four months. The response of active symptomatic dis-
ease to prednisone or sulfasalazine was significantly better
than that to placebo; the difference achieved with AZA was
not statistically significant (7) (Figure 10). In the ECCDS
(8), 6-methylprednisolone was the most effective drug in
overall comparison in all patients (in previously treated pa-
tients and in those with small bowel or small bowel plus colo-
nic disease). The combination of 6-methylprednisolone and

sulfasalazine was the most effective regimen in previously un-
treated patients and when disease was localized to the colon.
In patients with colonic involvement, prednisone 1 mg/ kg/day
exerts only a minor benefit on colonic mucosal endoscopic
biopsies, perhaps because of the transmural deepness of the
lesions (89). Nonetheless, patients with moderately active
colonic CD are usually not denied a trial of prednisone after
the colonically active anti-inflammatory agents such as me-
salamine have been tried and fail.

GS have mainly an effect on symptoms, without a clearly
associated improvement in the inflammatory process; this
statement is supported by results of two endoscopically con-
trolled studies. In the first, Oliason et al (90) followed eight
CD patients with recurrent preanastomatic ileal inflamma-
tion who received prednisolone 20 to 30 mg/day for six to
nine weeks. All patients showed clinical improvement, but
endoscopic examination was unable to show objective evi-
dence of decreased inflammation. Modigliani and associates
(89) studied 142 patients with symptoms of active CD, in-
creased erythrocyte sedimentation rates and colonoscopic
signs of inflammation. Treatment comprised prednisolone
1 mg/kg/day for seven weeks, with symptomatic improve-
ment in 63% of patients at four weeks and 92% at seven
weeks. This clinical outcome was parallelled by a decrease in
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Figure 10A) Lifetable using Kaplan-Meier method showing cumulative
percentage of patients in remission week by week. Remission is defined as
Crohn’s disease activity index less than 150 and continuing below 150
through week 17. Bars indicate SEM. Reproduced with permission from
reference 7

Figure 10B) Lifetable using Kaplan-Meier method showing mean
Crohn’s disease activity index week by week of patients in each treatment
group who completed 17 weeks in the study. Bars give SEM. Reproduced
with permission from reference 7
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laboratory parameters suggesting biological activity, but
only 29% of patients in clinical remission showed
colonoscopic remission as well.

It is generally accepted that GS have no use for mainte-
nance therapy in patients with UC or CD, although the
NCCDS showed that about a third of patients with active
CD started on prednisone will need to remain on prednisone
to suppress continued active disease. In the ECCDS (8),
drug treatment was of no significant benefit to patients with
quiescent disease, whereas continuous administration of low
dose 6-methylprednisolone or 6-methylprednisolone plus
sulfasalazine was beneficial in patients who responded ini-
tially to treatment of active disease. In a small group of pati-
ents with inactive CD (CDAI less than 150) but with
abnormal laboratory parameters, GS used at a low dose (0.25
mg/kg/day) for six months showed a reduced risk of clinical
relapses compared with placebo (91,92).

In a retrospective study, an alternate-day prednisone
treatment regimen (25 mg every other day) sustained clini-
cal remission in 60% of 33 treated CD patients, with a mean
follow-up of 6.6 years (93). There is difficulty in determining
whether there is an active inflammatory process in patients
with asymptomatic CD and whether maintenance therapy is
really just lower dose suppressive therapy for lesser degrees of
inflammation. These issues of defining continued active in-
flammation and whether suppression of this activity leads to
a better prognosis need to be resolved before embarking on
maintenance studies with newer therapeutic agents. It is
necessary to determine whether the end-point of therapy
should be improved clinical symptoms or improved labora-
tory measures, such as markers of increased intestinal
permeability, LTB4 levels, immune markers or serum
concentrations of acute phase reactants such as orosomu-
coid or C-reactive proteins.

There are two main categories of adverse effects seen with
GS use: those related to withdrawal and those related to high
dose treatment (94). There are numerous adverse effects
from GS and, while these may be uncommon, they may be
serious and/or unpleasant for the patient. For example, an
increase in mean intraocular pressure (IOP) was reported
when 109 young people (age seven to 21 years) with IBD
were treated with oral prednisone for one to 104 months
(95). There was no relationship between the IOP and the to-
tal prednisone dose, duration of treatment or number of days
on high dose prednisone. The increased IOP fell in some pa-
tients when the dose of prednisone was decreased, but three
persons had increased IOP while on only prednisone 5
mg/day.

Major research has been undertaken to develop rapidly
metabolized GS, in an effort to limit availability of active GS
components to inflamed intestinal tissue and, thus, to mini-
mize the prevalence of GS side effects (95). Tixorcortol pi-
valate, beclomethasone and budesonide are examples of
rapidly metabolized GS. These have been used as enemas or
as tablets. Oral fluticasone proportionate 5 mg qid is no bet-
ter than placebo in the treatment of distal UC (96). A Euro-
pean (97) and a Canadian (98) study of over 475 patients

with active CD proved the clinical efficacy of budesonide in
an oral controlled ileal release formulation versus predniso-
lone or versus placebo, respectively. Adverse effects were
much less prevalent with budesonide than with prednisone,
and the suppression of the adrenal axis was also much less.
Interestingly, some CD patients treated with placebo re-
ported prednisone-associated adverse effects, such as moon
face. In addition, oral budesonide 6 mg/day for up to one year
is significantly more efficacious than placebo in delaying re-
lapse in ileocecal CD, with only minor systemic effects (99).
This represents a potential breakthrough in the therapy of
patients with IBD.
Topical – enemas and suppositories: Beclomethasone ene-
mas (0.5 mg/day) were compared with 5 mg betamethasone
enemas (5 mg/day) for 28 days in 32 patients with acute UC
(100). Both enema preparations were similarly effective, but
beclomethasone diprophonate did not depress plasma corti-
sol levels (101). These results were confirmed in an Italian
multicentre study of 44 patients using either budesonide (2 mg
in 100 mL) or prednisolone (20 mg/100 mL) enemas for one
month (102). Budesonide enemas are superior to placebo for
the treatment of distal colitis or proctitis when given over a
four-week period (103). In a multicentre Danish trial (104),
146 UC patients were given 100 mL enemas containing 1, 2
or 4 mg budesonide or 25 mg prednisolone for two weeks; the
2 mg dose was the most uniformly effective enema. Plasma
cortisol levels did not change in the budesonide-treated pa-
tients. A Swedish group compared intrarectal budesonide 2
mg/day versus prednisolone 25 mg/day in 100 patients with
distal UC (105); the two treatments were similarly effica-
cious. Importantly, budesonide did not suppress plasma corti-
sol, as prednisolone did, and after eight weeks of treatment
the decrease in S-osteocalcin was lower with budesonide
than with prednisolone. Budesonide enemas have just been
released for use in Canada.

Mesalamine enemas of 1 to 4 g/day are at least as effective
as GS (62,106,107). Mesalamine and ‘new’ steroid enemas
were compared in a Dutch multicentre trial (108) in which
patients received 2 mg/100 mL buclosamide or 4 g/60 mL me-
salamine for one month. Treatment outcomes were similar.

Oral versus topical treatment appears to be comparable in
the treatment of distal UC, and the choice of one route ver-
sus another will depend on patient preference and will be in-
fluenced by the greater inconvenience and cost of topical
versus oral therapy.

IMMUNOMODULATORS
AZA and 6-MP: The use of AZA and 6-MP in the treatment
of patients with UC and CD has been reviewed (109). AZA
and 6-MP in the treatment of CD patients are used either
alone or in combination with GS. However, the use of these
immunomodulators remains controversial (110-112). To as-
certain whether AZA or 6-MP is effective in preventing dis-
ease relapse in patients with UC in remission, Hawthorne et
al (113) conducted a one-year, placebo controlled, double-
blind trial of withdrawal of AZA in 79 patients who had been
taking AZA for the previous six months and who had been in
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clinical remission for two months or more. Relapse rates of
36% in the AZA group and 59% in the placebo group were
found, which suggests that AZA maintenance treatment in
UC patients is beneficial if patients have achieved remission
while taking this drug. In a retrospective, 18-year study of 81
UC patients unresponsive to standard treatment it was possi-
ble to withdraw steroids in 48% of patients or to reduce them
in 13% when patients were continued on 6-MP 50 mg/day
(114). This suggests that AZA may represent useful mainte-
nance therapy in selected patients with UC, but it is not clear
why AZA rather than sulfasalazine or mesalamine would be
used.

In a retrospective study of patients with resistant and
steroid-dependent CD, the addition of AZA 1.5 to 2 mg/
kg/day (109) or 6-MP 50 to 70 mg/day (115) may be useful.
In another retrospective study with a mean follow-up of 1.6
years, data were obtained in 78 patients with extensive, re-
fractory, complicated or steroid-dependent CD, mainly with
ileocolonic involvement (116). AZA (mean dosage 1 mg/
kg/day) and 6-MP controlled disease activity in 73%, dem-
onstrated a corticosteroid-sparing effect in 76% and reduced
fistulization in 63%. These results were usually evident after
three to four months of therapy. About 10% of the patients
withdrew because of adverse effects.

Lemann et al (117) retrospectively analyzed the results
obtained in 126 patients with CD who had been followed for
up to 15 years while on AZA (three were on 6-MP): 109 had
active CD at the beginning of the study, 63 were steroid-
dependent and 23 were steroid-resistant. After one year of
treatment with AZA 2 mg/kg/day, 64% were in remission,
including 81% of those who had been in the steroid-
dependent group. In patients with quiescent CD at the start
of the follow-up and treated with AZA, only 15% had a re-
lapse after one year.

Other retrospective and uncontrolled studies have also
supported the use of immunosuppressive agents in patients
with refractory UC or CD (118,119). For example, Verhave
et al (120) used AZA 2 mg/kg/day in nine adolescents with
UC and in 12 with CD who had relapsed during GS therapy,
had severe side effects due to GS or had disease resistant to
GS treatment. A full response was seen in six of nine UC
and six of 12 CD patients.

Several controlled trials of patients with chronic active
CD in whom therapy with sulfasalazine or GS failed indi-
cated that AZA/6-MP may help to achieve remission (121-
123). Other trials that included only a few patients with ac-
tive CD did not report an advantage of AZA over placebo
(124,125). Recently, O’Brien et al (116) showed control of
refractory disease, decreasing fistulization and steroid-
sparing in the majority of AZA-treated patients.

AZA may be a useful supplement to GS. Ewe and col-
leagues (126) reported on the effects of AZA 2.5 mg/kg/day
plus prednisolone versus prednisolone alone in 42 patients
with active CD. Clinical activity was assessed by three differ-
ent activity indexes: the CDAI (2), the Dutch or VHAI In-
dex (127) and a severity-activity index (based on the data of
the ECCDS [8]). All 42 patients received prednisolone 60

mg/day tapering to a maintenance dosage of 10 mg/day over
seven weeks. In addition, half the patients took AZA 2.5
mg/kg/day. After 16 weeks of treatment, 76% of patients on
AZA plus prednisolone therapy, but only 38% of patients on
prednisolone therapy, were in remission with a CDAI less
than 150. Two of the three activity indexes showed that the
combination of AZA plus prednisolone was superior to
prednisolone alone (Figure 11). The localization of CD did
not substantially influence the proportions of treatment suc-
cess or failure between the groups with one possible excep-
tion: all six patients with Crohn’s colitis responded to the
combined treatment versus only two of five patients who re-
ceived prednisolone alone (P=0.061). In the AZA-treated
group it was possible to taper the prednisolone dose accord-
ing to the defined schedule in 57% of patients, whereas regu-
lar tapering of prednisolone in CD patients achieving
remission on placebo occurred in only 24%. Thus, the addi-
tion of AZA to prednisolone in patients with active CD had
several advantages over treatment with prednisolone alone:
remission was achieved more safely, more frequently, more
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Figure 11) Median of activity indexes month by month in the azathio-
prine- (a/�) and placebo-treated (p/�) groups. Last visit, median of ac-
tivity indexes (regular term or insufficient treatment) for Crohn’s disease
activity index (CDAI), Dutch index, and Self-Analysis Inventory
(SAI). *P<0.05. Reproduced with permission from reference 10
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quickly and with a lower total dose of prednisolone. Serious
side effects were not recorded, and no patient on AZA had
any evidence of bone marrow depression. Therefore, a rec-
ommendation to overlap GS therapy during the first months
of treatment with AZA/6-MP can be derived from these ob-
servations.

Although the response to AZA in the NCCDS was better
than the response to placebo, the difference did not reach
conventional levels of statistical significance (7). However,
the NCCDS study has been criticized because of the with-
drawal of GS therapy in many patients just before the begin-
ning of the trial (110,112,128). This concern was obviated
in the study by Ewe et al (126); 20 of the 42 patients had
been on GS therapy four weeks before randomization. Also,
regarding previous studies with AZA, a mean time of 3.1
months is needed for a clinical response (128), with 20% of
patients requiring more than four months to respond to
6-MP. Other investigators have shown that the median time
interval for patients with CD refractory to conventional
treatment to respond to AZA is three months (116). Four
studies have now shown the steroid-sparing effect of AZA
(116,122,126,128). A recent meta-analysis of eight random-
ized, double-blind, placebo controlled trials in active or qui-
escent CD demonstrated that 74% of patients responded,
but usually after 16 weeks or longer (129). Steroids may be
reduced to 5 mg or less per day in 56% of patients treated
with AZA but in only 18% of steroid-treated patients not re-
ceiving AZA. In these studies the odds ratio was 9.3 for AZA
use in active disease, 1.7 in quiescent disease and 10.25 in
patients with fistulas CD, with 68% responding to AZA and
only 12% to placebo.

These recently reconfirmed positive effects of AZA have
to be balanced against its potential adverse effects. The most
hazardous factor is bone marrow depression with white blood
cell counts below 2.5x109/L being reported in 2% of patients
during more than 20 years of experience with 6-MP (130).
Bone marrow toxicity of AZA was higher in the short term
treatment phase of the NCCDS (131). Two patients had to
be withdrawn from this trial because of leukopenia, and 15%
of patients on AZA had total white blood cell counts of less
than 4.0x109/L, requiring AZA dose reduction. Recently,
Connell et al (132) reported two deaths among 714 patients
with IBD who were treated with AZA; both deaths were re-
lated to bone marrow aplasia. Furthermore, leukopenia was
unpredictable and occurred at any time between zero and
132 months of treatment (132,133). Other potentially
serious AZA-associated complications include pancreatitis
(134).

There may be genetic damage to the fetus with AZA
(130). Nonetheless, it has been suggested that pregnancy in
an IBD patient on AZA can be safely continued in those
who initially conceived while being treated with this immu-
nosuppressant (135). Many clinicians will remain cautious
to continue AZA during pregnancy, despite this favourable
suggestion.
Cyclosporine: Sandbom and Tremaine (136) discussed the
utility of cyclosporine in patients with UC and CD. An ini-

tial report on the use of cyclosporine in UC was not strongly
encouraging (137). On the other hand, Hanauer et al (138)
gave cyclosporine 4 mg/kg/day intravenously to 15 patients
with severe UC not responding to intravenous hydrocorti-
sone 300 mg/day; 73% of these steroid-resistant patients
showed clinical improvement within five to eight days. Cy-
closporine was then continued orally (6 to 8 mg/kg/day), and
at the end of six months six of 11 patients were off steroids
and a further three had greatly reduced their daily GS dose.
To avoid surgery in nonresponding UC patients, cyclospor-
ine 4 mg/kg/day intravenously was given in an uncontrolled
study; 70% of nonresponding UC patients were able to re-
duce their GS doses progressively (139). In a randomized,
double-blind, controlled trial in which cyclosporine 4
mg/kg/day or placebo was administered by continuous intra-
venous infusion to 20 patients with severe UC whose condi-
tion had not improved after at least seven days of intravenous
corticosteroid therapy, 82% treated with cyclosporine im-
proved, compared with those who received placebo (140).

Cyclosporine 5 to 7 mg/kg/day intravenously was used in a
three-month, placebo controlled trial in patients with active
CD; after only two weeks there was “a significant improve-
ment in active CD without a dramatic change in CDAI”
(141). A progressive decrease in cyclosporine dose was asso-
ciated with an increased relapse rate when these patients
were seen in follow-up (142), similar to that happened when
lower dosages (2 mg/kg/day) were used to prevent the onset
of nephrotoxicity (143). Two recently reported uncontrolled
preliminary reports suggested a possible role for intravenous
cyclosporine in patients with severely active CD (144,145).

In a controlled trial of oral cyclosporine performed for
treatment of active CD (146) 71 patients with active CD of
the terminal ileum, colon or both were randomly assigned to
either oral placebo or cyclosporine 5 to 7.5 mg/kg/day for
three months. A total of 59% of the cyclosporine group re-
sponded, compared with 32% of the placebo-treated group.
The response to cyclosporine was rapid, usually within two
weeks. This is in marked contrast to the relatively slow re-
sponse to AZA. Thus, oral or intravenous cyclosporine may
have a role in the management of some patients with active
CD.

In a carefully performed, Canadian, placebo controlled,
clinical trial, cyclosporine 4.8 mg/kg was shown to be in-
effective to maintain remission in CD as judged by the
value of the CDAI or by QOL measures (147). In fact,
more patients worsened on cyclosporine compared with pla-
cebo.

Sandborn et al (148) examined colonic tissue concentra-
tions of cyclosporine in two children with severe UC. Colo-
nic tissue concentrations of cyclosporine were higher in one
patient responding to treatment, compared with the patient
who did not respond. This suggests that varying tissue levels
of cyclosporine may be one factor explaining the variable re-
sponse to this drug, and raises the possibility that the admin-
istered oral dose of cyclosporine may not be adequate to
achieve the desired clinical response in some patients (146).

There have been four uncontrolled studies evaluating the
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use of cyclosporine enemas for refractory proctosigmoiditis
(149-152). In one study (152), 21 of 36 patients (58%) re-
sponded to initial therapy, with 13 of 36 patients (36%) re-
maining in remission after therapy was discontinued. Thus,
there may be some role for cyclosporine enemas in patients
with refractory distal colitis.
Methotrexate: Methotrexate has been proposed for use in
patients with so-called refractory CD or UC. In an open
study a weekly dose of methotrexate 25 mg intramuscularly
provided a favourable response (153). A further study
showed the benefit of methotrexate in the treatment of CD
patients refractory to AZA or 6-MP (154). A Canadian,
double-blind study of methotrexate in patients with acute
CD suggested that the addition of methotrexate to predni-
sone is superior to prednisone alone in patients with refrac-
tory active CD (155). The role of methotrexate as
maintenance therapy in CD is under study.
Immunoglobulin and K-76: Intravenous immunoglobulin
therapy has been used for active, extensive and medically re-
fractory idiopathic UC or CD (156). Twelve young people
with active UC not responding to sulfasalazine and/or GS re-
ceived intravenous immunoglobulin 2 g/day during the in-
duction phase, followed by 200 to 500 mg/kg every two weeks
for 12 weeks. Six of the 12 UC patients were age one to 17
years. Six of the 12 patients completed 12 or more weeks of
therapy, and five of these six enjoyed an improvement in co-
litis activity and had a significant reduction in their predni-
sone dose.

K-76, a monocarboxylic acid derivative of a culture su-
pernatant of a fungus (Stachybotrys complementi), is a com-
plement inhibitor that has been used in 21 patients with UC
not responding to sulfasalazine or to GS (157) – 40% showed
improvement with addition of K-76.
Other immunomodulators: Fusidic acid is an antibiotic with
T cell-specific immunosuppressive effects. Five of eight pa-
tients with chronically active and medically resistant CD
treated for eight weeks improved (158).

An interleukin-1 receptor antagonist compound has
been shown to be useful in a rabbit immune colitis model
(159). Open trials with chimeric monoclonal anti-CD4 an-
tibody have suggested efficacy in a small number of patients
with CD or UC (160).

An open trial of T cell apheresis demonstrated remission
achieved in 64 of 72 patients with chronically active CD
(161); remission was long-lasting. In contrast, in a later con-
trolled trial, T cell apheresis allowed GS doses to be tapered,
but relapse rates did not change (162).

ENTERAL AND PARENTERAL NUTRITION
Nutritional deficiencies are common in patients with

IBD, especially in those with CD. Replacement of estab-
lished deficiencies is important, and management of the ‘at
risk’ patient is an important consideration. Nutritional ther-
apy has been suggested to have a primary rather than an ad-
junctive role in the management of IBD patients (163). This
topic has been carefully reviewed (164) (a full discussion of
this topic is beyond the scope of this paper). Sitzmann and

co-workers (165) retrospectively reported the course of 22
patients with severe UC and 16 with Crohn’s colitis treated
with GS plus total parenteral nutrition (TPN). Seventeen
UC patients required colectomy, whereas 15 of the 16 pa-
tients with CD entered remission. Thus, TPN may have a
role in the primary management of patients with CD and not
in those with UC. Home TPN for patients with short bowel
syndrome improves the CD patient’s nutritional status and
their QOL, and decreases the need for intense medical treat-
ment; disappointingly, home TPN does not affect the pati-
ent’s need for hospitalization or surgery (27). TPN use has
been recommended only for patients with severe illness, ei-
ther with obstruction or with the short bowel syndrome
(165,166).

Enteral nutrition with an elemental diet is as effective as
TPN in the treatment of IBD (167). A number of studies
have suggested the benefit of enteral nutrition for the CD pa-
tient. For example, Teahon et al (168) assessed retrospec-
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Figure 13) Five- and 10-year cumulative recurrence rates for smokers
(36%, 70%) compared with nonsmokers (29%, 41%) (P=0.007). Dif-
ference between the two groups at five years was 16% (95% CI =
2.4-29.6). At 10 years, the difference was 39% (95% CI = 14-54). Re-
produced with permission from reference 177

Figure 12) Cumulative probability of maintaining remission during
one-year follow-up after treatment with prednisolone or elemental diet.
Reproduced with permission from reference 172
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tively the short and the long term outcomes of 113 patients
with CD who were treated primarily with an elemental diet.
Remission was obtained in 85% of patients after four weeks.
At follow-up at least five years after elemental diet use, the
annual relapse rate was less than 10%. Giaffer et al (169)
treated 30 patients with active CD with either an elemental

diet or a polymeric supplement containing intact protein.
After 10 days, 12 of 16 patients (75%) on the elemental diet
improved, compared with five of 14 (36%) on the polymeric
diet.

It is controversial whether enteral nutrition can modify
the long term course of CD (169,170). In a large and well-
designed multicentre study enrolling 107 patients with ac-
tive CD randomized to receive only enteral nutrition with a
liquid oligopeptide diet or 6-methylprednisolone 48 mg/day
plus sulfasalazine 3 g/day, a higher proportion of patients
treated with these two drugs were in remission (41 of 52,
79%) after six weeks compared with those treated with en-
teral nutrition (29 of 55, 53%) (171). In contrast, in 42 pa-
tients with active CD treated with prednisolone or Vivonex
TEN (Sandoz Nutrition Corporation) for four weeks, ele-
mental diet was as effective in the short term as prednisolone
in newly and previously diagnosed CD patients, and the
benefit of this elemental diet was independent of the pati-
ent’s nutritional status (172). The subsequent relapse after
elemental diet-induced remission, however, is greater than
after treatment with GS (Figure 12).

Enteral nutrition can restore the increased intestinal per-
meability in CD to normal (173). The significance of this
observation is unknown.

Are there specific nutrients (‘gut fuels’, such as short
chain fatty acids or glutamate) that may be beneficial when
added to the diet or to enteral supplements? Butyrate is the
major energy-yielding substrate for colonocytes, and sodium
butyrate in the form of enemas 100 mM has been used in
single-blind randomized crossover study in 10 patients with
distal UC unresponsive to standard therapy (174). Com-
pared with placebo enemas, sodium butyrate enemas were ef-
fective. Senagore et al (175) compared short-chain fatty acid
enemas (sodium acetate 60 mM, sodium butyrate 40 mM and
sodium propionate 30 mM) with hydrocortisone enemas
(100 mg/60 mL) or mesalamine enemas (4 g/60 mL bid) in
patients with nonspecific proctosigmoiditis; they found no
difference in response rates. This suggests that short-chain
fatty acid enemas may be useful treatment for some patients
with distal UC. These enemas are not yet commercially
available, but may prove to be cheaper than 5-ASA- or GS-
containing preparations. One pragmatic drawback for the
widespread use of butyrate enemas is their foul odour (176).

LIFESTYLE MODIFICATION
Smoking may worsen the clinical course of patients with

CD (Figure 13), yet symptoms in smoking patients with UC
may worsen when they give up that habit (177). Nicotine
chewing gum does not benefit the clinical course of UC pa-
tients (178). To date, no controlled clinical trial has specifi-
cally stratified for smoking before patients were randomized;
outcome results with budesonide appear to be similar in
smokers versus nonsmokers (97,98). There is anecdotal evi-
dence from controlled trials in UC for clinical improvement
with transdermal nicotine (179).

Inhibition of cyclooxygenase by the use of NSAIDs is as-
sociated with colitis flaring in some patients, and there is
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TABLE 1

Publicly quoted cost of a one-month supply of medica-

tions used to treat patients with active or remitted ulcera-

tive colitis and Crohn’s disease

Representa-

tive dose

Cost per

month

Anti-inflammatories

Sulfasalazine 4 g/day $54.38

Mesalamine tablets

Dipentum (Pharmacia Upjohn) 2 g/day* $134.14

Asacol (Procter & Gamble

Pharmaceuticals)

2 g/day* $87.06

Mesasal (SmithKline Beecham) 2 g/day* $76.79

Salofalk (Axcan Pharma) 2 g/day* $74.36

Pentasa (Hoechst-Marion-

Roussel)

2 g/day* $80.66

Salofalk enemas 1/day (4 boxes) $192.81

Salofalk suppositories 250 mg/day $32.93

Antibiotics

Metronidazole 1000 mg/day* $11.33

(generic)

Glucocorticosteroid tablets

Deltasone (Pharmacia Upjohn) 20* $7.84

Betnesol enemas (Roberts

Pharmaceutical Canada, Inc)

1 g/h (one box

containing

7 enemas)

$16.09 or

$48.00/

5 boxes

Cortifoam (Reed & Carnrick) 1 g/h (20 g) $85.75

Immunomodulators

Azathioprine 150 mg/day $92.45

Cyclosporine 600 mg/day* $1,090.09

Methotrexate 25 mg/day* $181.32

Nutrition
†

Parenteral As needed 250/day

Ensure (Abbott Laboratories Limited) 2/day $1.98/can
‡

Boost (McNeil Pharmaceutical) 2/day $1.68/can
§

Antidiarrheal agents

Lomotil (Searle Canada Inc) 20 mg/day

(8x30)

$120.88

Imodium (Janssen

Pharmaceutica Inc)

16 mg/day

(8x30)

$156.60

Codeine 60 mg/day

(2x30)

$14.73

Questran (Bristol-Myers Squibb

Canada Inc)

8 g/day $40.79/21-

day supply

*The dose may vary from patient to patient, and at different times. The doses
shown here are representative. The costs represent a mean of two values
quoted from a telephone survey conducted in Edmonton in March 1994; †The
cost of these preparations varies widely. For example, the cost of total par-
enteral nutrition (TPN) depends on whether the direct or the direct plus indirect
costs are included. The figure of $250/day for TPN is considered to be a con-
servative estimate. There are numerous appropriate nutritional supplements
that may benefit patients with inflammatory bowel disease, and these range
widely in price. The monthly estimates were based on the use of 2 units/day,
and a 30-day month; ‡$21.88/case; §$9.98/6 cans



clear evidence for the existence of NSAID-induced colitis in
adults (180). Exacerbation of colitis by NSAIDs in rats is not
related to elevated LTB4 levels, but is due instead to inhibi-
tion of cyclooxygenase products. Peripheral and axial ar-
thralgias are common in patients with IBD, and these
symptoms are treated with management of the associated
IBD, physiotherapy and judicious use of acetaminophen.
Oral contraceptive use may be a risk factor for the develop-
ment of IBD, even after correcting for the adverse effect of
smoking (personal communication).

OTHER AGENTS
Lidocaine (181) or bismuth subsalicylate (182) enemas

appear to be of some promise, as assessed in open studies.
Clearly, these need to be validated in controlled clinical tri-
als. There has been limited experience reported with sucral-
fate in patients with IBD (183). Verapamil inhibits the
release of LTB4 from the rectal mucosa of patients with ac-
tive UC (184); its clinical efficacy is unknown. An organic
arsenical acetarsol (an experimental drug not available for
prescription in Canada) has been found to be at least as effec-
tive as suppositories of prednisolone-21-phosphate (185). A
controlled clinical trial has been launched using tumour ne-
crosis factor-alpha. Interferon has been examined in open
studies, and controlled clinical trials are soon to be initiated.

Hydroxychloroquine (Plaquenil; Sanofi Winthrop) 400 mg/
day has been used in a placebo controlled trial, with no
beneficial results noted (186), in contrast to the early posi-
tive suggestion from an open trial in refractory UC (187).

SOCIAL CONSCIENCE: WHAT IS THE COST?
CD and UC impair QOL, potentially affect income, and

increase hospitalization and difficulty obtaining life insur-
ance coverage (even though the mortality rate of UC and
CD patients is no different now from that of an otherwise
healthy community) (188). This pain and suffering is diffi-
cult to quantify on a strictly dollar basis. Careful cost analysis

of IBD medical therapy has not yet been formally completed,
but sulfasalazine maintenance therapy in patients with UC
results in a fall in the expected annual rate of relapse from ap-
proximately 80% to 20%. In CD, the annual risk of recur-
rence falls from approximately 50% to 25% with the use of
mesalamine. When viewing strictly the cost of medications,
there is considerable variation in the monthly expenditures
for sulfasalazine tablets, enemas or suppositories of sulfasa-
lazine, mesalamines or GS (Table 1).

While GS is relatively inexpensive, potential adverse ef-
fects dissuade its use for first-time or initial therapy. While
sulfasalazine is as effective as the newer 5-ASA compounds
and is somewhat cheaper in price, there is the concern about
the much higher prevalence of adverse effects. This provides
the rationale basis, therefore, for the suggestion to begin all
newly diagnosed patients with mild to moderately active CD
or UC on one of the cost-effective formulations of mesala-
mine, in doses of at least 3 g/day (Figure 10). If eight weeks of
therapy are ineffective to achieve a remission, then it will be
necessary to add prednisone, approximately 40 mg/ day. If af-
ter a further eight weeks the patient continues to be unwell,
then the addition of intravenous/oral cyclosporine or AZA
needs to be contemplated and judicious timing of surgery
considered.
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