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Background/Aims: The therapeutic effect of mesalamine is considered to be dose-dependent; however, no consensus has
been reached regarding the optimal doses for individual patients. This study aimed to provide new insight for dose optimiza-
tion using two doses of pH-dependent release mesalamine for induction of remission of moderately active ulcerative colitis
(UC). Methods: In a multicenter, double-blind, randomized study, 110 patients with moderately active UC were assigned to
two groups after treatment with a constant dose of mesalamine. Fifty-five patients were treated with a pH-dependent release
formulation of 3.6 or 4.8 g/day for 8 weeks. The primary endpoint was a decrease in the UC disease activity index (UCDAI) ad-
justed by covariates. Results: In the full analysis set (n=110), the mean decrease in UCDAI was 3.1 in the 3.6 g/day group and
3.4 in the 4.8 g/day group (P>0.05). In a subgroup analysis, the effectiveness of the 4.8 g/day dose was greater in particular pop-
ulations, such as those who had been previously treated with a lower dose of mesalamine and those with more severe disease.
The safety was comparable between the two groups. Conclusions: The results suggest that treatment with pH-dependent
release mesalamine at either 3.6 or 4.8 g/day was effective and safe for the induction of remission in patients with moderately
active UC. However, the patients receiving mesalamine at 2.4 g/day but in whom the therapeutic effect is not sufficient and hav-
ing more severe symptoms (UCDAI 9-10), benefit from higher doses of mesalamine compared to others. (Intest Res 2016;14:50-59)
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INTRODUCTION

The treatment of UC centers on drug therapy, with mesa-
lamine, steroids, immunomodulators, and biological drugs
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being the main treatment options. Mesalamine is an anti-
inflammatory drug with a localized effect on the colon, and
it is widely used as first-line treatment for mild-to-moderate
UC." There are several oral formulations of mesalamine—
each of them with different release properties. Mesalamine is
considered a safe drug,"* and no difference in the incidence
of adverse events (AEs) between the different oral mesala-
mine formulations has been reported.’

Although the therapeutic effect of mesalamine is consid-
ered to improve with increasing dose,"*" no consensus has
been reached with regard to the optimal dose of mesala-
mine. A textbook on internal medicine states the therapeutic
effect of mesalamine on UC shows a dose-response rela-
tionship of up to 4.8 g/day,” whereas the practice guidelines
published by the American College of Gastroenterology
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recommend that patients with mild-to-moderate extensive
colitis be started on treatment with a maximum of 4.8 g/day
of mesalamine.' On the other hand, according to a system-
atic review by the Cochrane Collaboration,’ a daily dosage of
2.4 g appears to be a safe and effective induction therapy for
patients with mildly to moderately active UC. The Cochrane
Collaboration review also states that among patients with
mildly active UC, a dosage of 4 to 4.8 g/day does not appear
to provide any additional benefit over a dosage of 2 to 2.4 g/
day. That differs from patients with moderate disease, who
may benefit from an initial dose of 4.8 g/day. According to
the same review, a pooled analysis of the ASCEND trials
found no statistically significant difference in the clinical im-
provement of mild-to-moderate UC in patients administered
with pH-dependent-release oral mesalamine (Asacol®) at 4.8
g/day and 2.4 g/day; ** however, a subgroup analysis found
that moderate cases may benefit from 4.8 g/day. Moreover,
a study that compared 4 g/day and 2.25 g/day doses of
time-dependent-release mesalamine (Pentasa® tablets) in
patients with moderate UC found no statistically significant
difference in failure to induce remission.”

Due to there being only limited evidence regarding the
benefit of exceeding 4 g/day of mesalamine in the treatment
of patients with moderately active UC, the aim of the pres-
ent study was to compare the efficacy and safety of oral pH-
dependent-release mesalamine at 3.6 g/day and 4.8 g/day in
patients with moderately active UC.

METHODS
1. Study Design

This was a multicenter, randomized, double-blind, par-
allel group study conducted at 38 facilities in Japan from
September 2012 to October 2013. Patients were randomly
assigned to study groups through a central registration by
dynamic allocation with biased-coin minimization. The al-
location factors were severity of UC (UC disease activity
index [UCDAI] of 6-8 and 9-10), inflamed areas (ulcerative
proctitis and other), and prior dose of oral mesalamine (<3.6
g/day and 23.6 g/day). Balance within the study site was also
considered. The person responsible for the allocation, who
was independent from the study, prepared the study drug
allocation table and randomly allocated the study drug (3.6
g/day and 4.8 g/day groups) by way of a permutation block
method for sets of four patients (two patients/group). The
same person sealed the study drug allocation table immedi-
ately after allocation and securely retained the table until key

www.irjournal.org

http://dx.doi.org/10.5217/ir.2016.14.1.50 « Intest Res 2016;14(1):50-59

code breaking. The screening period was 3 to 14 days after
informed consent was obtained. Eligible subjects received
one of the following combinations of the study drug orally
(four tablets per dosing, three times daily after each meal for
8 weeks): 4.8 g/day (four pH-dependent-release mesalamine
tablets per dosing) or 3.6 g/day (three pH-dependent-release
mesalamine tablets and one placebo tablet per dosing).

All procedures were followed in accordance with the ethi-
cal standards of the responsible committee on human ex-
perimentation (institutional and national) and with the 1975
Declaration of Helsinki, as revised in 2013. Documented
approval by appropriate institutional review boards was ob-
tained for all participating sites. All subjects provided written
informed consent prior to participating in the study. The trial
was registered in the JapicCTI under registration no. JapicC-
TI-121943.

2. Subjects

Patients with moderately active UC who met all of the fol-
lowing inclusion criteria were enrolled in the study: UCDAI
score of 6 to 10 and rectal bleeding score of >1, relapsing-
remitting-type UC, and age of 16 to 64 years at the time of
informed consent. Patients with any of the following criteria
were excluded: (1) daily dose of oral mesalamine <2.0 g or
>4.0 g (for salazosulfapyridine, the amount equivalent to
mesalamine was calculated by multiplying the dose by 0.5)
within 14 days prior to screening; (2) clinical course classi-
fied as the first attack, chronic continuous, or acute fulminat-
ing (3) comorbid intestinal stenosis, intestinal perforation,
toxic megacolon, or septicemia; (4) comorbid infectious
enteritis; (5) time from onset of UC <6 months; (6) treatment
with antidiarrheal medication or laxatives within 3 days
prior to screening; (7) treatment with mesalamine (enema
or suppository) or corticosteroid (oral, enema, suppository,
or injection) within 14 days prior to screening; (8) treatment
with azathioprine or 6-mercaptopurine (oral) within 21 days
prior to screening; (9) cytapheresis or endoscopic mucosal
or submucosal dissection within 28 days prior to screening;
(10) laparotomy, laparoscopic surgery, endoscopic entero-
plasty, or surgery for hemorrhoids or perianal abscess within
56 days prior to screening; (11) use of cyclosporine or tacro-
limus (oral or injection), infliximab or adalimumab (injec-
tion), or other study drugs within 84 days prior to screening;
(12) history of resection of the small intestine, appendix,
colon, or rectum; (13) moderate comorbid hepatic or renal
disorder; (14) serious comorbid disease such as hematolog-
ic, respiratory, or circulatory disorders, psychiatric or neu-
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rological diseases, or metabolic or electrolyte abnormality;
(15) treatment for malignant tumor or a follow-up duration
<5 years; (16) hypersensitivity to mesalamine or salicylic
acid drugs; and (17) pregnancy or lactation.

3. Study Drug

Patients were administered pH-dependent-release me-
salamine (Asacol® tablets; Tillotts Pharma AG, Ziefen, Swit-
zerland) consisting of Eudragit-S® coated pH-dependent-
release mesalamine containing 400 mg of mesalamine per
tablet. Eudragit-S® dissolves at a pH >7, and the study drug
(Asacol® 400-mg tablets) is designed to release mesalamine
at the terminal ileum, where pH exceeds 7. The placebo and
the Asacol® tablets were indistinguishable from each other.
The Asacol® and placebo tablets used in this study were sup-
plied by Zeria Pharmaceutical Co, Ltd. (Tokyo).

The following drugs and therapies were prohibited—from
the study’s start to final assessment (at week 8 or discontinu-
ation): mesalamine drugs (oral, enema, and suppository),
including salazosulfapyridine; corticosteroids (oral, enema,
suppository, and injection); drugs containing azathioprine
or 6-mercaptopurine (oral); drugs containing cyclospo-
rine or tacrolimus (oral and injection); drugs containing
infliximab or adalimumab (injection); other study drugs;
endoscopic mucosal resection or endoscopic submucosal
dissection; laparotomy, laparoscopic surgery, or endoscopic
enteroplasty; surgery for hemorrhoids or perianal abscess;
and cytapheresis.

The following drugs were restricted—from the study’s start
to final assessment (at week 8 or discontinuation): antidiar-
rheal medications or laxatives taken 3 days prior to visit and
nonsteroidal anti-inflammatory drugs taken for 3 or more
consecutive days.

4. Efficacy Assessment

The primary endpoint was a decrease in UCDAI from
screening to final assessment. Secondary endpoints were
the proportion of patients in remission (remission propor-
tion) and the proportion of patients in remission or showing
improvement (efficacy proportion).

The UCDALI is the sum of the mucosal-appearance score
(based on colonoscopy findings), stool frequency score, rec-
tal-bleeding score, and physician’s global assessment score
(each score has four items ranging from 0 to 3)." Throughout
the study, each patient visited the study site every 2 weeks
and in addition, separately recorded the state of rectal bleed-

52

INTESTINAL RESEARCH

ing, stool frequency, and drug compliance in a patient diary.
The stool frequency score and the rectal-bleeding score were
based on patient diary entries from 3 days before the visit.
Each score of the UCDAI was assessed at each visit—except
for the mucosal-appearance score. Patients with a UCDAI
<2 and a rectal-bleeding score of 0 at final assessment were
defined as being in remission. Patients who did not achieve
remission but whose UCDAI decreased by >2 at final assess-
ment were defined as showing improvement. Efficacy was
defined as either remission or improvement. Colonoscopy
was performed at screening and final assessment (at week
8 or discontinuation), and the UCDAI was calculated each
time.

5. Safety Assessment

Laboratory data were collected at screening, at week 4,
and at final assessment (at week 8 or discontinuation); and
vital signs were recorded at screening and final assessment.
The presence or absence of AEs and adverse drug reactions
was recorded by the study doctor at each visit. AEs were
coded and tabulated using MedDRA/J terminology (Med-
DRA/J Ver.16.1).

6. Statistical Analysis

As primary analysis, analysis of covariance was performed
using the following allocation factors: UCDAI at screening
(continuous), inflamed areas (ulcerative proctitis or other),
and dose of prior oral mesalamine (<3.6 g/day or >3.6 g/day)
as covariates. If any of the UCDAI scores were missing, the
UCDAI was handled as missing and was excluded from the
analysis. Moreover, if any of the UCDAI scores were missing
at final assessment, the subject was considered not remit-
ted/not improved. Secondary and subgroup analyses were
performed without adjusting the allocation factors. For the
safety endpoint, the frequency distribution and incidence of
AEs and adverse drug reactions were compared. A signifi-
cance level of 0.05 (two-sided) was used for statistical tests,
and P<0.05 was considered statistically significant. A confi-
dence level of 0.95 (two-sided) was used to calculate the CIL
There was no statistical rationale for the sample size set for
this study.

The safety analysis set was the population used for safety
assessment and included subjects who took at least one tab-
let of the study drug, but it excluded patients who had good-
clinical-practice noncompliance or had no safety data after
the start of the study treatment. The full-analysis set was the
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primary analysis set, which included all subjects in the safety
analysis set—except for those who had no efficacy data after
the start of the study treatment or who, after the start of the
study treatment, were determined not to have UC. The per-
protocol set included all subjects in the full-analysis set—ex-
cept for those who did not meet the inclusion criteria—who
fell under the exclusion criteria, used restricted or prohibited
concomitant drugs, had treatment compliance <80%, or
discontinued within 3 days from the start of the study treat-
ment. The statistical analysis plan was finalized after the
blind review prior to key code breaking, and the statistical
analyses were performed at Zeria Pharmaceutical Co., Ltd.
All statistical calculations were performed with SAS Release
9.2 (SAS Institute Inc., Cary, NC, USA).

http://dx.doi.org/10.5217/ir.2016.14.1.50 « Intest Res 2016;14(1):50-59

RESULTS
1. Subjects

Among the 131 patients who provided informed consent,
110 eligible subjects (3.6 g/day group, 55; 4.8 g/day group,
55) received the study drug. Of those, 13 subjects (3.6 g/day
group, 7; 4.8 g/day group, 6) discontinued the study. There
were no between-group differences in reasons for discon-
tinuation. The most common reason for discontinuation
was aggravation of UC. The disposition of each analysis set
is shown in Fig. 1. Because the analysis results of the full-
analysis set and per-protocol set were similar, the analysis
results of the full-analysis set are shown later.

Patient baseline characteristics are shown in Table 1. Most

Subjects who consented, n=131

Subjects who discontinued after informed consent, n=21
(Failure to meet the inclusion criteria, 8; fell under exclusion criteria,

4; physician's decision, 4; failure to confirm eligibility within the specified

period, 4; aggravation of underlying conditions, 1)

| Eligible subjects, n=110 |

3.6 g/day group, n=55
Treated subjects, n=55
e Completed treatment, n=48
e Discontinued treatment, n=7
(Aggravation of underlying conditions, 4; request
to discontinue, 2; adverse event, 1)
Untreated subjects, n=0

4.8 g/day group, n=55
Treated subjects, n=55
e Completed treatment, n=49
e Discontinued treatment, n=6
(Aggravation of underlying conditions, 2; request
to discontinue, 2; adverse event, |; physician's
decision, 1)
Untreated subjects, n=0

SAF analysis set
Analyzed, n=55
Excluded from analysis, n=0

SAF analysis set
Analyzed, n=55
Excluded from analysis, n=0

FAS analysis set
Analyzed, n=55
Excluded from analysis, n=0

FAS analysis set
Analyzed, n=55
Excluded from analysis, n=0

PPS analysis set

Analyzed, n=48

Excluded from analysis, n=7
(Use of IBS medication, 4; use of restricted
concomitant drugs, 1; other, 2)

PPS analysis set

Analyzed, n=49

Excluded from analysis, n=6
(Use of IBS medication, 4; use of restricted
concomitant drugs, 1; treatment noncompliance, 1)

Fig. 1. Enrollment, randomization, and analysis of the study subjects. SAF, safety analysis set; FAS, full-analysis set; PPS, per-protocol set.
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Table 1. Patient Baseline Characteristics

3.6 g/day 4.8 g/day
Characteristic group group
(n=55) (n=55)

Sex

Male 30 BY

Female 25 16
Age (yr) 40.2+12.5 37.9+10.2
Body weight (kg) 61.4+12.1 62.3+10.7
Duration of disease (yr)

<2 7 9

>2to <5 15 17

>51t0<10 14 13

>10 19 16
Inflamed areas

Ulcerative proctitis 11 9

Left-sided colitis 28 26

Right-sided or segmental colitis 2 1

Extensive colitis 14 19
No. of normal stools

1 41 35

2 8 13

3 4 6

>4 2 1
Time from most recent relapse (wk)

<2 2 3

>2 to <4 10 10

>4 10 <8 13 23

>8 to <24 22 15

224 8 4
Severity of disease (UCDAI at initial

assessment)

6-8 41 40

9-10 14 15
Dose of prior oral mesalamine® (g/day)

<36 14 14

>3.6 41 41

Values are presented as mean+SD or n.

*Oral mesalamine drugs included oral salazosulfapyridine. If
salazosulfapyridine was used, the amount equivalent to mesalamine was
calculated by multiplying the dose by 0.5.

UCDAI, Ulcerative Colitis Disease Activity Index.

of the participants were men (62.7%), and mean age, body
weight, and other characteristics were similar among the
two dose groups. No adjustments were made other than the
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allocation factors in the efficacy analysis.
2. Efficacy

1) UCDAI at Final Assessment

The decrease in UCDAI (primary endpoint) was 3.1 in the
3.6 g/day group and 3.4 in the 4.8 g/day group. The difference
in the decrease in UCDAI between the two groups was 0.3
(95% CI, -0.7-1.3) and was not statistically significant. In the
secondary analysis, the decreases in UCDAI without adjust-
ment for covariates were 2.3 in the 3.6 g/day group (95% CI,
1.6-3.1) and 2.7 in the 4.8 g/day group (95% CI, 2.0-3.5); and
a marked decrease from the time of screening was observed
in both groups (Table 2).

2) Secondary Endpoints

The proportions of subjects in remission were 18.2% in the
3.6 g/day group and 25.5% in the 4.8 g/day group, and the
proportions of subjects showing efficacy were 56.4% in the
3.6 g/day group and 60.0% in the 4.8 g/day group. The differ-
ences in the percentages of subjects who were in remission
and showing efficacy were 7.3% (95% CI, -8.1-22.6) and
3.6% (95% CI, -14.7-22.0), respectively (Table 3).

3) Subgroup Analysis

The difference between the 3.6 g/day and 4.8 g/day groups
with respect to disease severity at screening, inflamed ar-
eas, and dose of prior oral mesalamine was investigated. In
the subgroup with UCDAI scores of 6-8 at screening, the
decrease in UCDAI was 2.1 in both the 3.6 g/day group and
the 4.8 g/day group (95% CI, -1.2-1.2). In the subgroup with
UCDAI scores of 9-10, the decreases in UCDAI were 3.1
in the 3.6 g/day group and 4.3 in the 4.8 g/day group, with a
difference of 1.3 (95% CI, -1.2-3.7) between the two groups.
In both subgroups, according to inflamed areas and dose of
prior oral mesalamine, the decrease in UCDAI was higher in
the 4.8 g/day group than in the 3.6 g/day group (Table 4).

Patients who received 2.0 to 4.0 g of oral mesalamine
within 14 days prior to screening as a prior therapy were
included in the present study; this included types of oral
mesalamine other than pH-dependent-release mesalamine,
such as salazosulfapyridine. (The amount equivalent to me-
salamine was calculated by multiplying the dose by 0.5.)

In Table 4, in the subgroup with dose of prior oral mesala-
mine of <3.6 g/day, the decreases in UCDAI were 3.6 in the
3.6 g/day group and 3.8 in the 4.8 g/day group, with a differ-
ence of 0.2 (95% CI, -1.8-2.2) between the two groups. In the
subgroup with dose of prior oral mesalamine of >3.6 g/day,

www.irjournal.org



INTESTINAL RESEARCH

Table 2. Decrease in Ulcerative Colitis Disease Activity Index
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Characteristic 3.6 g/day group (n=52) 4.8 g/day group (n=53)  P-value
UCDAI at screening 74+1.2 76+13
UCDAI at final assessment’® 51429 49429
Decrease in UCDAI’ (adjusted by covariates), mean (95% Cl) 3.1(2.3-4.0) 3.4 (2.5-43)
Difference in decrease in UCDAI" (adjusted by covariates’) difference (95% CI) 0.3 (-0.7-1.3) 0.598
Decrease in UCDAI, mean (95% Cl) 23(1.6-3.1) 2.7 (2.0-3.5)
Difference in decrease in UCDAI (95% Cl) 0.4 (-0.7-1.5) 0.494

Values are mean+SD.

Missing values were excluded from the analysis.

*Final assessment was at week 8 or at discontinuation.

*Decrease in UCDAI = UCDAI at screening - UCDAI at final assessment.

‘Difference in decrease in UCDAI = decrease in UCDAI in the 4.8 g/day group - decrease in UCDAI in the 3.6 g/day group.
%Covariates were UCDAI at screening (continuous), inflamed areas (ulcerative proctitis, other), and dose of prior oral mesalamine (<3.6 g/day, >3.6 g/day).

UCDAI, Ulcerative Colitis Disease Activity Index.

Table 3. Remission Proportion and Efficacy Proportion

Characteristic

3.6 g/day group (n=55) 4.8 g/day group (n=55)

Effective’
Remitted"
Improved
Not effective
Remission proportion® (%) (95% Cl)
Difference in remission proportiond, difference (95% Cl)
Efficacy proportion® (%) (95% Cl)

Difference in efficacy proportion’, difference (95% CI)

10 14
21 19
24 22

18.2 (9.1-30.9) 25.5(14.7-39.0)
7.3 (-8.1-22.6)
56.4 (42.4-69.6) 60.0 (46.0-72.9)

3.6 (-14.7-22.0)

Values are presented as n ory.

Missing values were handled as "Not effective."

*Effective was remitted and improved.

°Remitted was UCDAI <2 and rectal-bleeding score of 0 at final assessment.
‘Remission proportion = % of patients remitted.

‘Difference in remission proportion = remission proportion in the 4.8 g/day group - remission proportion in the 3.6 g/day group.

“Efficacy proportion = % of patients with effective treatment.

"Difference in efficacy proportion = efficacy proportion in the 4.8 g/day group - efficacy proportion in the 3.6 g/day group.

the decreases in UCDAI were 1.9 in the 3.6 g/day group and
2.4 in the 4.8 g/day group, with a difference of 0.5 (95% CI,
-0.8-1.8) between the two groups. There was no significant
difference between the 3.6 g/day and 4.8 g/day groups in de-
crease in UCDAI according to dose of prior oral mesalamine
(<3.6 g/day or >3.6 g/day).

Patients whose pH-dependent-release mesalamine dose at
screening was 2.4 g/day or 3.6 g/day were analyzed to deter-
mine the effect of changing the dose. In the subgroup whose
mesalamine dose at screening was 2.4 g/day, the decreases
in UCDAI were 2.3 in the 3.6 g/day group and 4.5 in the 4.8
g/day group, with a difference of 2.2 (95% CI, -3.1-7.4) be-
tween the groups. In the subgroup whose mesalamine dose

www.irjournal.org

at screening was 3.6 g/day, the decrease in UCDAI was 2.1 in
both the 3.6 g/day group and the 4.8 g/day group (Table 5).

3. Safety

The incidences of AEs were 43.6% (24/55 subjects) in the
3.6 g/day group and 45.5% (25/55 subjects) in the 4.8 g/day
group. The incidences of adverse drug reactions were 14.5%
(8/55 subjects) in the 3.6 g/day group, and 20.0% (11/55 sub-
jects) in the 4.8 g/day group. There was no clear difference in
the incidences of AEs and adverse drug reactions between
the two groups.

AEs with incidences =5% in either group were nasophar-
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Table 4. Subgroup Analysis According to Disease Severity, Inflamed Areas, and Dose of Prior Oral Mesalamine

Characteristic

3.6 g/day group (n=52) 4.8 g/day group (n=53)

UCDAI at initial assessment
6-8
Decrease in UCDAF, mean (95% Cl)
Difference in decrease in UCDA", difference (95% Cl)
9-10
Decrease in UCDAI, mean (95% Cl)
Difference in decrease in UCDAI, difference (95% Cl)
Decrease in UCDAI inflamed areas
Ulcerative proctitis
Decrease in UCDAI, mean (95% Cl)
Difference in decrease in UCDAI, difference (95% Cl)
Other
Decrease in UCDAI, mean (95% Cl)
Difference in decrease in UCDAI, difference (95% Cl)
Dose of prior oral mesalamine®
<3.6 g/day
Decrease in UCDAI, mean (95% Cl)
Difference in decrease in UCDAI, difference (95% Cl)
>3.6 g/day
Decrease in UCDAI, Mean (95% Cl)
Difference in decrease in UCDAI, difference (95% Cl)

89 38
2.1(1.2-3.0) 2.1(1.3-2.8)
00(-12-12)

13 15
3.1(1.5-4.6) 4.3 (2.4-63)
1.3(-12-37)

" 9
29(1.1-47) 3.1(09-53)
02 (-2.4-28)

41 44
2.2(13-3.1) 26(1.8-3.5)
0.5(-08-1.7)

13 13
3.6(2.2-5.0) 3.8(22-53)
02(-1.8-22)

39 40
19 (1.0-2.8) 2.4(1.5-33)
05(-08-1.8)

Final assessment was at week 8 or at discontinuation.
Missing values were excluded from the analysis.
‘Decrease in UCDAI = UCDAI at screening - UCDAI at final assessment.

*Difference in decrease in UCDAI = decrease in UCDAI in the 4.8 g/day group - decrease in UCDAI in the 3.6 g/day group.
‘Oral mesalamine drugs included oral salazosulfapyridine. If salazosulfapyridine was used, the amount equivalent to mesalamine was calculated by multiplying

the dose by 0.5.
UCDAI, Ulcerative Colitis Disease Activity Index.

yngitis (7.3% in the 3.6 g/day group and 12.7% in the 4.8 g/
day group) and increased beta-N-acetyl-D-glucosaminidase
(NAG) (12.7% in the 3.6 g/day group and 7.3% in the 4.8 g/
day group). A causal relationship with the study drug was
ruled out for all nasopharyngitis events; however, it could
not be ruled out in many cases of increased NAG. The inci-
dences of adverse drug reactions are shown in Table 6.

Regarding serious AEs, aggravation of UC occurred in one
subject in the 3.6 g/day group, and acute pancreatitis and
colon dysplasia occurred in one subject each in the 4.8 g/
day group. Aggravation of UC and acute pancreatitis were
determined to be related to the study drug. Moreover, herpes
zoster oticus occurred in one subject in the 3.6 g/day group,
and acute pancreatitis occurred in one subject in the 4.8 g/
day group; they were determined as AEs leading to discon-
tinuation of the study treatment.
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DISCUSSION

Oral pH-dependent-release mesalamine is widely used
for the treatment of UC worldwide. In Japan, pH-dependent-
release mesalamine at 3.6 g/day has been approved as the
maximum dose for patients with active UC; however, the use
of up to 4.8 g/day is approved in many other countries. To
date, no study has compared 3.6 g/day and 4.8 g/day doses
of pH-dependent-release mesalamine. Thus, this study,
which directly compared the therapeutic effects of those two
dose levels, may provide valuable new evidence.

Because of the exploratory aspect of this study, there was
no statistical rationale for the sample size, and as a result, it
is difficult to draw a definite conclusion. Nevertheless, there
was a marked decrease in UCDAI at final assessment in both
the 3.6 g/day group and the 4.8 g/day group, and the percent-
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Table 5. Subgroup Analysis According to the Prior Dose of pH-Dependent-release Mesalamine

Characteristic

3.6 g/day group (n=33) 4.8 g/day group (n=35)

Prior dose of oral mesalamine
2.4 g/day
Decrease in UCDAF, mean (95% Cl)
Difference in decrease in UCDAI", difference (95% Cl)
3.6 g/day
Decrease in UCDAI, mean (95% Cl)
Difference in decrease in UCDA, difference (95% Cl)

3 6
2.3(-4.8-95) 45(1.1-79)
2.2(-3.1-7.4)
30 29
2.1(1.1-3.1) 2.1(1.1-32)
00 (-1.4-15)

Final assessment was at week 8 or at discontinuation.
Missing values were excluded from the analysis.
“Decrease in UCDAI = UCDAI at screening - UCDAI at final assessment.

*Difference in decrease in UCDAI = decrease in UCDAI in the 4.8 g/day group - decrease in UCDAI in the 3.6 g/day group.

UCDAI, Ulcerative Colitis Disease Activity Index.

Table 6. List of Adverse Drug Reactions

3.6 g/day 4.8 g/day

Characteristic group group

(n=55) (n=55)

All events 8(14.5) 11 (20.0)
Abdominal discomfort 0(0.0) 1(1.8)
Aggravation of UC 1(1.8) 0(00)
Acute pancreatitis 0(0.0) 1(1.8)
Increased amylase 0(0.0) 1(1.8)
Increased beta-N-acetyl-D-glucosaminidase 6 (10.9) 4(7.3)
Incresed conuated bilirubin 0(0.0) 1(1.8)
Incresed bilirubin 1(1.8) 1(1.8)
Increased urinc acid 0(0.0) 1(1.8)
Increased gamma-glutamyltransferase 1(1.8) 0(0.0)
Abnormal liver function test 0(0.0) 2(3.6)
Decresed white blood cell count 0(0.0) 1(1.8)
Incresed white blood cell count 0(0.0) 1(1.8)

Values are presented as n (%).

Event term based on MedDRA/J \er.16.1.

Adverse events were evaluated as related or unrelated. If assessed as
related, the event was counted as an adverse drug reaction.

ages of patients showing efficacy were comparable to those
found in studies performed in Japan and overseas.”*'’ There-
fore, both dose levels were considered to induce remission
in patients with moderately active UC. However, there was
no significant difference between the 3.6 g/day and 4.8 g/day
groups in decrease in UCDAI at final assessment. Therefore,
in Japanese patients with moderately active UC, the benefit
gained from the 4.8 g/day dose compared with the 3.6 g/
day dose was considered minimal. Ito et al. investigated pH-

www.irjournal.org

dependent-release mesalamine induction of remission at
doses of 2.4 g/day and 3.6 g/day and without adjustment for
covariates;'” the difference in the decrease in UCDAI at final
assessment was 1.4 (1.5 in the 2.4 g/day group and 2.9 in the
3.6 g/day group). In the present study, the difference in the
decrease in UCDAI was 0.4 (2.3 in the 3.6 g/day group and
2.7 in the 4.8 g/day group). Although it is not possible to sim-
ply compare the results from the two studies, the difference
in the decrease in UCDAI between the 3.6 g/day and 4.8 g/
day groups found in the present study was smaller than the
difference between the 2.4 g/day and 3.6 g/day groups in the
previous study.

The results of subgroup analysis suggested that some pa-
tients may benefit from 4.8 g/day of pH-dependent-release
mesalamine. In the subgroup analysis based on the dose of
oral mesalamine in prior therapy, the decrease in UCDAI in
patients who had received 2.4 g/day was 2.2 points higher in
the 4.8 g/day group (group with a 2.4 g dose increase) than
in the 3.6 g/day group (group with a 1.2 g dose increase).
Meanwhile, the decrease in UCDAI in patients who had re-
ceived 3.6 g/day did not differ between the 3.6 g/day (group
with no dose change) and 4.8 g/day (group witha 1.2 g
dose increase) groups. Thus, the increase in dose by 1.2 g
appeared to have no effect. Although the therapeutic effect
of mesalamine has been proposed to improve with increas-
ing dose,"” those results showed that patients receiving oral
mesalamine at 2.4 g/day but in whom the therapeutic effect
is not sufficient could benefit from increasing the dose up to
4.8 g/day. However, increasing the dose of oral mesalamine
to 4.8 g/day may not be appropriate for patients with mod-
erately active UC who are receiving up to 3.6 g/day. Further-
more, in the subgroup analysis based on disease severity,
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there was no difference in the decrease in UCDAI between
the two groups in patients whose UCDAIs at screening were
6-8, whereas the decrease in UCDAISs in patients with scores
of 9-10 was 1.3 points higher in the 4.8 g/day group than in
the 3.6 g/day group.

Patients may be classified as severe when their UCDAIs
are >11."" Therefore, it seemed that patients with moderate
UC whose disease severities were milder (UCDAI 6-8) were
less likely to benefit from 4.8 g/day of pH-dependent-release
mesalamine, and those with more-severe symptoms (UC-
DAI 9-10) were more likely to benefit from 4.8 g/day than
from 3.6 g/day. However, because the numbers of subjects in
those subgroups were small, it is not appropriate to draw a
conclusion based solely on trends identified from the results
of that study.

Regarding safety, there was no clear difference in inci-
dences of AEs or adverse drug reactions between the two
groups. Incidences of adverse drug reactions did not tend
to be markedly higher in the 4.8 g/day group. Mesalamine
is generally considered a safe drug,"* and 4.8 g/day of pH-
dependent-release mesalamine has been reported to be a
safe dose in patients with mild-to-moderate UC.” Thus, the
results from this study were in accordance with those of pre-
vious reports. However, in the present study, acute pancre-
atitis in one subject in the 4.8 g/day group was determined
to be a serious adverse drug reaction. Pancreatitis is a known
adverse reaction of mesalamine. Physicians should be aware
of patients’ symptoms and relevant clinical laboratory data.

Our results suggest that the safety risk of the 4.8 g/day
dose is not higher than that of the 3.6 g/day dose. However,
patients who did not respond sufficiently to treatment with
3.6 g/day were believed to benefit little from an increase in
the dose to 4.8 g/day and may benefit more from a treat-
ment other than oral mesalamine. Meanwhile, the results
suggested that treatment with 4.8 g/day may bring benefit to
particular populations, such as (1) patients who are not re-
sponding sufficiently because of the low dose of mesalamine
and (2) patients with more-severe disease. However, further
investigation is required to determine the optimal dose for
each patient.

We must conduct more-detailed assessments of patients’
backgrounds to determine which findings from the sub-
group analysis of the present study can be generalized. An
understanding of the limitations of mesalamine treatment
based on patients” backgrounds will potentially lead to opti-
mization of UC treatment.

A limitation of the present study was that no statistical
rationale was established for the sample size of the present
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study, which was relatively small.

In conclusion, stand-alone treatment with pH-dependent-
release mesalamine at 3.6 g/day and 4.8 g/day was effective
for the induction of remission in patients with moderately
active UC. The benefit from a dose exceeding 3.6 g/day—
namely, 4.8 g/day—was not apparent for all patients with
active UC. Safety risks were considered to be comparable
between the 4.8 g/day and 3.6 g/day doses.
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