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ABSTRACT: This double-blind, placebo controlled, multicentre, parallel trial 
assessed the efficacy of two oral doses of a new formulation of 5-aminosalicylic 
acid (5-ASA) targeted to release in the cecum which was given for six weeks to 
136 patients with active ulcerative colitis. Seven centres participated (two 
Canadian, five American). Patients were randomly assigned to one of three 
treatment groups (4 g 5-ASA, 2 g 5-ASA or placebo). Medication was 
dispensed as 250 mg identically appearing tablets containing either 5-ASA or 
placebo to be taken four times a day. Subjects were assessed at baseline and after 
three and six weeks of treatment. Assessments included a disease activity index, 
physician's global assessment and flexible sigmoiJoscopy. Compliance was as
sessed through pill count. A total of 136 patients participated ( 4 7 on 4 g 5-ASA, 
45 on 2 g 5-ASA, and 44 on placebo). The three groups were similar in terms of 
age, weight, distribution of disease, extent of disease, and previous use of steroids 
or sulphasalazine. Ninety patients completed the six week study. Of the 46 
dropouts, 38 (82.6%) left because of insufficient efficacy ( most on either place ho 
or 2 g 5-ASA), four (8.7%) had adverse reactions (all on 5-ASA), the remaining 
four (8.7%) left for reasons not related to their ulcerative colitis. The disease 
activity index represents a composite score ( maximum of 12) with categories for 
number of daily stools, presence of bleeding, abdominal pain and physician's 
assessment of disease activity. Patients who received 4 g 5-ASA daily 
demonstrated significant declines in disease activity index within three weeks of 
therapy and maintained improvement until the end of the stuuy. Although 
disease activity index <leclined for patients receiving 2 g 5-ASA daily, these 
changes did not reach staListical significance when compared to placebo-treated 
patients. On a five point scale (much improved, somewhat improved, unchanged, 
somewhat worse, much worse) the physician's global assessment mirrored the 
changes in disease activity index. Patients randomized to receive 4 g 5-ASA 
tablets were consistently noted as being either much or somewhat improved 
compared to placebo-treated patients. Side effects were few and minor and 
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THE DEMONSTRATION BY AZAD 
Khan ( 1) and ochers (2) that 5-

aminosalicylic acid (5-ASA) was the 
active ingredient of sulphasalazine, fol 
lowed by the development of the first 
targeted delivery system by Dew and 
colleagues (3 ), has opened up a new 
therapeutic option for the treatment of 
inflammatory bowel disease. Many of 
the newer preparations consist of an 
inner core of 5-ASA, surrounded by an 
envelope of resin which will dissolve at 
different pHs. Rowasa (Reid-Rowell, 
Georgia) is such a compound which is 
targeted to release 5-ASA in the distal 
terminal ileum and cecum. Its release 
profile has recently been published ( 4 ), 
and in ileostomaces approximately 80% 
of the total 5-ASA given can be 
recovered either as 5-ASA or its meta
bolite, n-acetyl-5-ASA, in either the 
ileostomy effluent or urine. To date 
there has appeared to be some con
troversy as to the appropriate daily dose 
of 5-ASA required to induce remission 
in patients with ulceraLive colitis. The 
results of a dose finding study of 5-ASA 
in patients with active ulcerative colitis 
is reported. 

PATIENTS AND METHODS 
This multicentre, double-blind 

parallel design study assessed the safety 
and efficacy of two doses of Rowasa (2 
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52% (4 g 5-ASA), 42% (2 g 5-ASA) and 37% (placebo) of patients had no 
complaints. Headache was the most commonly cited adverse reaction for 6.9% 
(4 g 5-ASA) and 9.4% (2 g 5-ASA) of treated patients but 3.5% of placebo
treated patients also complained of headache. In conclusion in this randomized 
double-blind, placebo controlled study, patients with active ulcerative colitis 
randomized to 4 g 5-ASA per day noted improvement in disease activity as 
measured by disease activity index and physician's global assessment when 
compared to placebo-treated patients. ln contrast, patients who received 2 g 
5-ASA daily <lid not demonstrate significant differences compared to the 
placebo group. Can J Gastroenterol l 990;4(7):463-467 
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Essai multicentrique controle a double insu contre placebo 
portant sur l'efficacite et l'innocuite des comprimes d'acide 
5.-aminosalicylique dans le traitement de la colite ulcereuse 

RESUME: L'auteur fait etat d'un essai parallele multicentrique a double insu 
contre placebo visanc a evaluer l'efficacite de deux prises orales d'un nouveau 
medicament a base d'acide 5-aminosalicylique agissant au niveau du caecum. 
Dans les sept cenrres participants - deux au Canada et cinq aux E.-U., le 
medicament ou le placebo ont ete administres pendant six semaines a 36 patents 
porceurs de colite ulcereuse. II etait dispense en quatre prises quotidiennes, sous 
forme de comprimes de 250 mg et d'aspect identique contenant soit du 5-ASA 
( 4 g, 2 g) soit un placebo. Les sujets Ont ere evalues a l'etat basal et apres trois et 
six semaines de traitement, selon !'index d'activite de la maladie [DAI], le bilan 
general et la sigmor<loscopie flexible. L'adhesion du patient au rraitement etait 
determinee d 'apres le nombre de comprimes. Les 136 sujets etaient repartis en 
trois groupes: 47 sous 4 g de 5-ASA; 45 sous 2 g de 5-ASA et 44 sous placebo. 
Les trois :.,roupes ecaient similiaires quant a l'age et au poids des patients, a la 
distribution et a l'etendue de la maladie, et a !'utilisation passee de sterordes ou 
de sulfasalazine. Quatre-vingt-dix patients om termine cette etude de six 
semaines et 46 l'ont interrompue. Trente-huit personnes (82.6%) ont cesse le 
traitement a cause de son inefficacite (la plupart etait sous placebo ou sous 2 g 
de 5-ASA), quatre d'cntre elles (8,7%) souffraicnc d'effets indcsirablcs (toutes 
sous 5-ASA) et !es auucs ont aban<lonne le traitemenc pour des raisom etrangeres 
a leur condition. Le DAI represente un score composite (12 maximum) et se 
compose de categories mesurant le nombre quotidien <le selles, la presence de 
saignement, la douleur abdominale et !'evaluation de l'activite de la malade par 
le medecin. On releve une basse significative du DAI en trois semaines de 
traitement chez les patients qui ont res:u 4 g de 5-ASA par JOur et ces resultats 
se sonc maincenus jusqu'a la conclusion de l'essai. Bien que le DAI ait diminue 
chez lcs patents recevant 2 g de 5-ASA/jour, les changements n'ont pas atteint 
le seuil de significativite par rapport aux patients sous placebo. Sur unc echelle 
de cinq points (amelioration considerable, amelioration moyenne, aucun chan
gement, deterioration moyenne, deterioration grave), le bilan general du 
medecin refletait !es changements du DAI. De fas:on constante, les chercheurs 
ont releve des ameliorations considerables ou moyennes chez les patients 
randomises ct recevant 4 g de 5-ASA, par rapport au groupe pacebo. Les effets 
secondaires etaient rares et mineurs: 52% (4 g de 5-ASA, 42% (2 g de 5-ASA) 
et 37% (pacebo) n'en ont rapporte aucun. Les cephalees constituaient l'effet 
indesirable le plus frequent chez 6.9% (4 g de 5-ASA) et 9,4% (2 g de 5-ASA) 
des patients sous 5-ASA mais 3,5% des sujets recevanc un placebo om rapporte 
le meme probleme. En conclusion, dans cet essai randomise a double insu 
controle contre placebo, les patients porteurs de colite ulcereuse en evolution 
ayanc re~u 4 g de 5-ASA par jour ont mantfeste une amelioration de l'activite de 
la maladie mesuree selon le DAI et le bilan general du medecin, par rapport au 
groupe placebo. Par centre, les patients a qui on a administre 2 g de 5-ASA n'ont 
manifeste aucune difference significative. 

or 4 g daily) compared to placebo in 
136 patients with ulcerative colitis of 
variable extent. Seven centres parti
cipated (five American, two Canadian) 
with all patients enrolled between July 
1985 and September 1986. The 
protocol received ethical approval by 
each participating institution's ethical 
review board. All patients gave in
formed consent prior to study entry. 

To be included patients had to be at 
least 18 years of age with active ulcera
tive colitis extending at least 20 cm 
proximal to the anus. Males and non
pregnant females were eligible. As well, 
patients had to have a minimum score 
of 4 measured by the disease acuv,ty 
index (5), which consists of four su~ 
scales for bowel frequency, presence of 
blood, sigmoidoscopic appearance and 
physician's assessment of severity, for a 
maximum score of 12. Patients with 
Crohn's disease, infectious colitis, 
salicylate allergy or clinically sig
nificant hepatic, renal or cardiovas
cular disease were excluded. 

Prior to entry patients were screened 
with a baseline history, physical and 
flexible sigmoidoscopy or colonoscopy. 
If a colonoscopy had been performed 
within the past year, the extent of dis
ease was considered to have been deter
mined by that procedure. The disea~e 
activity index was calculated. Lab
oratory assessments including stool cul
ture were performed. Patients were 
randomly assigned to receive either 250 
mg tablets of Rowasa or identically ap
pearing placebos taken as four tablets, 
four times per day. All assignments ro 
treatment and subsequent asses~ments 
of response to treatment were under 
double-blind conditions. 

Patients were assessed by telephone 
contact at the end of weeks 1, 2, 4 and 
5 and were examined in the clmic at 
the end of weeks 3 and 6. Ac each clinic 
visit repeat flexible sigmoidoscopy wa, 
performed, a physician's global assess
ment determined and a 24 h urine and 
plasma sample obtained for drug as.~ay. 
Any patient whose condition had 
deteriorated significantly at week 3 was 
withdrawn and offered the opportunity 
to participate in an open label study. 
Statistical analysis: T he primary 
measure of efficacy was change in the 
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TABLE 1 
Demographic characteristics of patients in a double-blind, placebo control
led multicentre study of 5-aminosalicylic acid (5-ASA) in ulcerative colitis 

4g5-ASA __ _ 2 g 5-ASA Placebo 
47 

38 

45 

23 

44 
24 

Number enrolled 

Number completed 

Sex (male/female) 

Age (years) (mean ± SD) 
Pancolitls 

Left-sided ulcerative colitis 

Proctosigmolditls 

Upper disease boundary (cm) 

Prior use of steroids 

26/21 

39.1±12.0 

12 (26%) 

17 (36%) 

18 (38%) 

43.5±14.8 

33 

31/14 

39.1±12.9 

5(11%) 

22 (49%) 

18 (40%) 

46.7±15.5 

33 

18/26· 

37.8±12.6 

9 (20%) 

18 (41%) 

17 (39%) 

41.0±13.6 

33 
Prior use of sulphasalazlne 44 
"Significant group difference at the 5% level 

disease activity index score (end of 
study minus baseline). A fixed effects 
analysis of variance (ANOYA) was used 
to assess treatment and centre differen
ces as well as the homogeneity of treat
ment effect across centres. Statistical 
significance for the main effects due to 

treatments and centres were judged at 
the 5% level. 

The null hypothesis was that, on 
average, the improvement in the 5-
ASA group was less than or equal to 
that in the placebo group. The results 
from these analyses were confirmed 
through the use of nonparametric test
ing. Statistical significance was judged 
at the 5% level. 

No formal statistical method was 
used to derive the total sample size prior 
to onset of the study. However, if 
change in disease activity index is used 
as the endpoint, the power of the F test 
to detect treatment differences of the 
size observed in the study is greater 
than80%. 

RESULTS 

40 39 

groups. Mean disease activity indices 
for all groups were similar. 

The majority of dropouts occurred 
in the first three weeks of the study. 
Insufficient efficacy was the most com
monly cited reason for withdrawal. Sig
nificantly fewer dropouts for lack of 
efficacy were noted in the 4 g 5-ASA 
per day group compared to the 2 g per 
day and placebo-treated groups. Three 
of four patients (all on 5-ASA), who 
withdrew because of adverse experien
ces, did so because of diarrhea. 

At three weeks, disease activity 
measured by percentage decline in 
mean disease activity index had de
clined significantly for patients rando
mized to 4 g 5-ASA per day (-29.6%) 

)( 
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Efficacy and safety of 5-ASA for UC 

TABLE 2 
Mean disease activity index scores 
by treatment group and time of 
patients from a double-blind, 
placebo controlled multicentre 
study of 5-aminosalicylic acid (5-
ASA) treatment for ulcerative colitis 

4g 2g Placebo 
5-ASA 5-ASA 

Baseline 8.5±2.3 9.0±2.2 8.2±1.9 
3weeks 5.9±3.1· 7.8±3.8 7.8±2.9 
6weeks 4.0±3.s· 6.4±3.9 6.0±3.7 
Endpoint 4.8±3.9" 7.7±4.0 7.7±3.6 
·4 g versus placebo, P<0.05, ANOVA 

compared to those on placebo (3.1 % by 
ANOYA, P<0.05) (Table 2, Figure 1 ). 
Improvements in the subscales of the 
disease activity index were noted in 
reduction of rectal bleeding, sigmoido
scopic appearance and physician's as
sessment. 

Continued improvement compared 
to baseline was noted at six weeks 
(-52.l % with 4 g per day versus -21.2% 
with placebo, ANOVA, P<0.05). This 
improvement in disease activity index 
score was parallelled by the 
'Physicians's Overall Assessment', in 
which more 4 g patients were charac
terized as either 'much improved' or 
'somewhat improved' compared to 

those receiving placebo (63. l % versus 
27.9%, P<O.OOJ) (Table3). 

0 - 0 4 gm 5- ASA 
e - e 2 gm 5- ASA 
l::,,.-1::,,. Plaoebo 

One hundred and thirty-six patients 
were enrolled; 46 (33.8%) were unable 
to complete the six week study. The 
number of patients entered at each 
centre ranged from nine to 31. Charac
teristics of the three study groups are 
presented in Table 1. The three treat
ment groups were comparable in terms 
of mean age, distribution of disease and 
mean upper disease boundary. Most 
patients gave a past history of both 
steroid and sulphasalazine use. More 
women were randomized to the placebo 
group than to the active treatment 

0 ..---~~+-~~~_.~--~-+-~~~~..-~~~---1 
0 2 4 6 8 10 

Time in weeks 

Figure 1 ) Decline in disease activity index over time by treatment group. At three and six weeks, 
significant differences can be dececced between rhe 4 g 5-aminosalicylic acid (5-ASA)-treaced patients 
and placebo-treaced patients 
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TABLE 3 
Physician's Overall Assessment at endpoint of double-blind, placebo control
led multicentre study of 5-aminosalicylic acid (5-ASA) treatment for ulcera
tive colitis 

4 5-ASA· 2 g 5-ASA Placebo 
Much improved or 64.4% 37.8% 23.3% 

somewhat improved 

Unchanged 15.6% 28.9% 25.6% 
Somewhat worse or 20.0% 33.3% 511% 

much worse 
Study endpoint refers to patient status either at study conclusion (Sb< weeks) or at time of wlthdrowol 
from study. "Significant at P<0.001 

Although patients in the 2 g per day 
treatment group demonstrated some 
improvement in disease activity index 
scores, these changes were not sig
nificant when compared to the entry 
disease activity index. Similarly, the 
Physician's Overall Assessment for 2 g 
5-ASA-treated patients showed some 
improvement in status, but the changes 
were not statistically significant com
pared to placebo. lr is of interest to note 
that approximately 23% of placebo
created patients were considered by 
their physicians to be either much or 
somewhat improved. 
Compliance and adverse effects: There 
were no differences in compliance be
tween treatment groups measured by 
pill counts. The lowest mean tablet in
take per day was 14.9, suggesting good 
compliance (expected intake 16 tablets 
per day). No clinically significant dif
ferences were noted among 5-ASA
treated patients in terms of hemato
logical and biochemical assessments. 
Specifically, there was no change in 
blood urea nitrogen or serum 
creatinine. The majority of patients 
reported no side effects and there were 
no significant d ifferences in numbers of 
side effects reported by the various 
treatment groups. The most commonly 
reported side effects for patients receiv
ing 5-ASA ( 4 or 2 g per day) or placebo 
were headache (6.9%, 9.4% and 5.3%, 
respectively), symptoms of upper 
respiratory infection (3.4%, 4.7% and 
12.3%) and cramps (5.2%, 1.6% and 
1.8%). 

DISCUSSION 
The mechanism of action of 5-ASA 

is unknown. Possible therapeutic ac
t ions include modulation of the inflam-

matory response through effects on 
leukotriene synthesis (6,7) rather than 
through effects on prostaglandin syn
thesis (8). Recently evidence has been 
presented suggesting that 5-ASA is an 
effective free radical scavenger and that 
it breaks the free radical chain reaction 
(9). 

A variety of 5-ASA-containing oral 
preparations are available for use in 
patients with ulcerative colitis (6,10). 
While it may be convenient to describe 
each compound as 5-ASA, differences 
in the delivery systems suggest that 
physicians will have to be aware of 
proprietary rather than generic iden
tifiers. 

To date there appear to be some 
differences of opinion as to the ap
propriate daily dose. Originally it was 
thought that the substitution of 5-ASA 
for equimolar amounts of sulpha
salazine would suffice, but recent 
reports have questioned this. Schroeder 
and colleagues (11) assessed a 5-ASA 
preparation timed to release in the 
colon (Asacol; Norwich-Eaton, 4.8 g 
5-ASA, 1.6 g 5-ASA, and placebo) in 
87 patients with mildly to moderately 
active ulcerative colitis, and were able 
to demonstrate efficacy only at the 
4.8 g per day dose. The dose of Asacol 
given was considered equivalent to 
12 g of sulphasalazine. 

A second study (12) compared sul
phasalazine 2 g per day with 800 mg and 
2.4 g of Asacol in 61 patients with 
mildly to moderately active ulcerative 
colitis. The authors concluded that all 
regimens were effective but that there 
was evidence of a trend towards greater 
efficacy with the 2.4 g per day schedule. 

Azodisalicylate (olsalazine, Dipen
tum; Pharmacia) contains two 5-ASA 

molecules which are released by bac, 
terial action in the large intestine. In a 
comparison of 3 7 patients in the midst 
of their first attack of ulcerative colitis 
( 13 ), 2 g azodisalicylace was found tobe 
clinically equivalent to 3 g sulpha
salazine. ln this :.lUJy the equivalent 
Jose of sulphasalazine for 2 g azodisali
cylate would have been 4.6 g per day. 

Trials of a microsphere preparanon 
of 5-ASA (Penta~a; NorJic) have been 
reporteJ in abstract form. Hanauer ( 14) 
reported the results of a multicentre, 
dose finding stuJy of l g, 2 g and 4 g 
Pentasa compareJ co placebo in 374 
patients with active ulceranve colitis 
and found significant improvements m 
patients randomized to the 2 and 4 g 
groups compared to those receiving 
placebo. 

This study is one of the first dose 
finding evaluations of an enccnc
coated formulation designed co dissolve 
in the terminal ileum anJ large intes, 
cine. Patients randomized to receive 
the higher dose o( 5-ASA noted sig
nificant improvements compared to 

those receiving placebo. Additional 
improvement in disease activity index 
score continued from the evaluation 
performed at three weeks compared to 
that at six. It is possible that further 
improvements in Jisease activity index 
score would have been detected if the 
trial had continued for a further three 
weeks. The medication was well 
tolerated, although a small percentage 
of patients withdrew because of diar, 
rhea. 

This study had a relatively high 
dropout rate, with one-third of patients 
(46 of 136) withdrawing before the 
completion of the study. In the Mayo 
Clinic study (11 ), approximately one
quarter of the study population 
withdrew, mainly because of worsening 
disease or lack of improvement. 
Placebo controlled studies have a valu
able role to play in the assessment of 
any therapy, but frequent dropouts can 
be anticipated as the treating physician 
or patient faced with lack of clinical 
improvement tends to assume that the 
patient was randomized to placebo. 

Rowasa appears to be a safe and ef
fective agent for the therapy of ulcera· 
rive colitis. Further studies are required 
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to determine the optimal duration of 
therapy, as well as to examine if addi
tional benefit can be obtained from 
using even higher doses. Studies com
paring efficacy and side effect profiles 
hetween not only the new 5-ASA 
products but also sulphasalazine are 
warranted. 
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