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MEMORANDUM
DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
Center for Drug Evaluation and Research

DATE: ' January 16, 2007

FROM: Brian E. Harvey, M.D., Ph.D.

Division Director, DGP/ODE III/OND
SUBJECT: Division Director Concurrence Memo

NDA 22-000 ”
APPLICANT: Shire US Inc.
DRUG: Lialda (mesalamine) Delayed Release Tablets
DATE SUBMITTED: December 21, 2005

DIVISION RECOMMENDATION:

The primary Medical Officer and Medical Team Leader have both recommended that
NDA 22-000, Lialda (mesalamine) Tablets be approved for the induction of remission of
active, mild to moderate ulcerative colitis (UC) in adults at the proposed dose of 2.4g/day
or 4.8g/day given once daily for 8 weeks. The review teams have concluded that the data
~ supported only the use of the term “Delayed Release”. Neither the -_ , hor

—_— 1s supported by the data submitted by the sponsor. I concur w1th
these recommendations.

L BACKGROUND:

Lialda (mesalamine) is a new oral formulation of the established non-steroidal anti-
inflammatory agent, mesalamine (5-aminosalicylic acid), for the induction of remission
of active, mild to moderate UC in adults. The sponsor stated that their product utilizes a
novel MMX Multi Matrix SystemTM (MMX) drug delivery technology that provides
delayed release of mesalamine throughout the colon.



II.

DISCIPLINE-REVIEW SUMMARY AND COMMENTARY:

A. DSI/DDMAC/DMETS:

The DDMAC and DMETS consultations were obtained for their perspectives on
the proposed proprietary name. DMETS did not recommend either of the
proposed proprietary names of “Mesavant” or “Mesavance”. After rejecting these
original trade names, an alternative name “Lialda” has been found to be -
acceptable by DMETS.

DDMAC found the proprietary names Lialda, Mesavant and Mesavance
acceptable from a promotional perspective.

As outlined by the Medical Team leader, three clinical sites were inspected by the
Division of Scientific Investigations (DSI). These studies appeared to have been
well conducted at all three of the sites. DSI did not recommend any special
follow up and the clinical team agreed that routine surveillance should be
continued.

B. CHEMISTRY AND MANUFACTURING:

The sponsor proposed that their product be called — ‘delayed —_
release”. Superimposed upon this name issue, there were issues regarding storage
temperature and product stability. After extensive discussions with the sponsor
and the review team, the sponsor decided to call their drug “Delayed Release” and
not have the requirement that the drug be refrigerated once it had been dispensed
to the patient. The team also stated that the phase “See USP Controlled Room
Temperature” is appropriate for this product’s label based upon the current data.

With the sponsor’s decision to use only the term “Delayed Release”, there are no
outstanding chemistry issues based upon their review. The Chemistry Review
Team has recommended approval of this product.

C. PRE-CLINICAL PHARMACOLOGY/TOXICOLOGY:

The primary Pharmacology/Toxicology reviewer and team leader concluded that
the NDA may be approved with the labeling changes which have now been
finalized. The review team did not recommend that additional nonclinical studies



- be conducted. The review team did not report any unresolved nonclinical safety
issues based upon their review of this data.

D. BIOPHARMACEUTICS:

As outlined by the Medical Team Leader, the Clinical Pharmacology Team
concluded that the Clinical Pharmacology and Biopharmaceutics data information
in this NDA is acceptable. This team also agreed with the sponsor’s decision to
use only the term “Delayed Release”. There are no outstanding Clinical
Pharmacology issues based upon their review. The sponsor agreed to accept the
team’s proposed changes to the product label. The Clinical Pharmacology Team
has recommended approval of this product.

E. CLINICAL AND STATISTICAL:

Both the primary Medical Officer and the Medical Team Leader provided a
detailed review and analysis of the clinical data submitted in support of this
NDA. The sponsor submitted data from two phase III studies to support the
proposed indication for the induction of remission of active, mild to moderate UC
- in adults.

|

The clinical team concluded that both submitted studies (Study 301 and Study
302) successfully demonstrated that the sponsor’s drug was effective in the
induction of remission of active, mild to moderate UC in adults. Both of the
studied doses (2.4g/day and 4.8g/day) were superior to placebo for the primary
efficacy endpoint. In addition, both doses also provided consistent benefits in
secondary efficacy variables. Both doses appeared to have similar efficacy
profiles across both studies.

From a safety perspective, the clinical team concluded that the overall safety
profile of this new formulation of mesalamine, at both doses studied, was similar
to the observed events of other products in the same class. No new safety issues
were identified in the reviewed clinical studies. The incidence and type of
adverse events were similar among the three treatment groups in each placebo
controlled study and did not demonstrate a dose related increase in adverse events
across the groups.

The clinical team did not report any unresolved issues based upon their review of
this data and has recommended approval of this product. The statistical team has
completed their review and have not raised any issues that would prevent the
approval of this drug.



E. PEDIATRIC USE:

The sponsor requested a partial waiver of pediatric studies for children < 6 years.
The Division denied this request since the sponsor’s justification was inadequate. -
Although this specific tablet may be too large to be used by these younger
children, the sponsor was advised to develop age-appropriate formulations or
provide a rationale why this cannot be done. Therefore, the Division granted a
deferral for pediatric studies required under PREA. The sponsor is required to

/ / / / ;

III. RECOMMENDATIONS FOR REGULATORY ACTIONS

The primary Medical Officer and Medical Team Leader both recommend that
NDA 22-000, Lialda (mesalamine) Tablets be approved for the induction of remission of
active, mild to moderate ulcerative colitis (UC) in adults at the proposed dose of 2.4g/day
or 4.8g/day given once daily for 8 weeks. I concur with these recommendations.

I concur with the conclusion that the current data supports only the use of the term
“Delayed Release” and that neither are supported
by the submitted data.

I concur with the granting of a deferral for pediatric studies required under PREA. The
sponsor is required to

Y

I concur that additional Phase 4 commitments or a Risk Management Plan are not
Jjustified based upon the current data and ana1y51s

IV. LABELING RECOMMENDATIONS

After discussioné with the sponsor and the review team, I concur with the negotiated
label as attached to the approval letter dated January 16, 2007 for this NDA 22-000.



This is a representation of an electronic record that was signed electronically and
- this page is the manifestation of the electronic signature.

Brian Harvey
1/16/2007 02:51:48 PM
MEDICAL OFFICER



MEMORANDUM
DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: 1/16/2007

FROM: Ruyi He, MD
Medical Team Leader
Division of Gastroenterology Products/ODE 11

TO: ) Brian Harvey, MD, Ph.D.
Director '
Division of Gastroenterology Products/ODE III

SUBJECT: GI Team Leader AP Comments
NDA 22-000
APPLICANT: Shire US Inc.
DRUG: Lialda (mesalamine) Delayed Release Tablets
RECOMMENDATION:

[ concur with Dr. Fathia Gibril’s recommendations that NDA 22-000, Lialda
(mesalamine) be approved for the induction of remission of active, mild to moderate
ulcerative colitis (UC) in adults. The recommended dose is 2.4g/day or 4.8g/day given
once daily for 8 weeks. To get approval, the sponsor should incorporate the Division’s
labeling recommendations.

The sponsor is requesting a partial waiver of pediatric studies for children < 6 years. I
recommend that this request be denied due to the inadequate justification (i.e. large tablet
size). The sponsor was advised to develop age-appropriate formulations or provide a
rationale why this is not possible (advise letter dated August 3, 2006).

The Division granted deferral for pediatric assessments for the indication until the
efficacy and safety data are available in adults. The sponsor is required to ~———

S

There are no other Phase 4 commitment, request or risk management steps recommended.
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L BACKGROUND:

Lialda (mesalamine) is a new oral formulation of the established non-steroidal anti-
inflammatory agent, mesalamine (5-aminosalicylic acid), for the induction of remission
of active, mild to moderate UC in adults.

The exact mechanism of action of mesalamine is not fully understood, but appears to be
topical rather than systemic. Mucosal production of arachidonic acid metabolites, both
through the cyclooxygenase and lipoxygenase pathways is increased in patients with
chronic inflammatory bowel disease, and it is possible that mesalamine diminishes
inflammation by blocking cyclooxygenase and inhibiting prostaglandin production in the
colon.

There is an armamentarium of approved mesalamine-containing various oral
formulations for the treatment of mildly to moderately active UC, including Sulfasalazine
and Colazal® (prodrug formulations), Asacol® (delayed release tablets) and Pentasa®
(controlled-release capsules). Mesalamine is also marketed as rectal preparatlons
including Canasa® (rectal suppositories) and Rowasa ® (rectal suspension enema) for the
treatment of distal active UC.

In this NDA, the sponsor provided 2 phase III studies to support Lialda (mesalamine) for
the induction of remission of active, mild to moderate UC in adults. The rationale for the
development program was that Lialda (mesalamine) has the highest unit dose of
mesalamine (1.2g per tablet), thus it requires fewer tablets per day than available oral
mesalamine formulations to deliver a therapeutic dose which is more convenient for
patients and may result in better compliance.

IL. DISCIPLINE REVIEW SUMMARY AND COMMENTARY:
A, OPDRA/DDMAC/DMETS:

DMETS does not recommend the use of the proprietary names, Mesavant and
Mesavance.

/S
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DMETS has no objections to the use of the proprietary name, Lialda. This is considered a
final decision.

DDMAC finds the proprietary name Lialda; Mesavant and Mesavance acceptable from a
promotional perspective.

Three clinical sites were inspected by the Division of Scientific Investigations. The

studies appear to have been well conducted at all the sites. No follow up other than

routine surveillance is recommended. See Dr. Leslie Ball’s review dated August 2, 2006
for details. ’

B. Chemistry and Manufacturing:
From the CMC perspective, this NDA is recommended for approval. All CMC issues
have been satisfactorily resolved and an overall recommendation of Acceptable has been
made by the Office of Compliance, according to Dr. George Lunn, CMC reviewer for
this NDA. There is no recommendation on Phase 4 (Post-Marketing) Commitments,
Agreements, and/or Risk Management Steps.

Based on Dr. Lunn’s evaluation, the drug substance meets USP and EP specifications.
Satisfactory batch analyses are provided fot - .ots from — 3 lots from —

and 3 lots from -~  that have been =™ Upte — f satisfactory stability
data are supplied for batches from each supplier. :

The drug product is a formulation that the sponsor claims exhibits delayed  —
release characteristics. Each tablet contains 1.2 g mesalamine. After an extensive

discussion the term “delayed release” was agreed between FDA CMC team and the
sponsor.

According to Dr. George Lunn, if in the future —o—n-w ——————"

VAN

__ . For more detail
information, please see Dr. George Lunn’s review dated January 3, 2007.
C. Pre-Clinical Pharmacology/Toxicology:

Pharmacology Reviewer, Dr. David Joseph, recommended that the application be
approved for the proposed indication and no recommendation for nonclinical studies.
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The Sponsor submitted two published reports containing pharmacology studies, in .
support of a statement in the proposed labeling that provides new information about the
mechanism of action. One of these studies demonstrated that treatment of ulcerative
colitis patients with mesalamine (1.5-4.5 g/day) produced a decrease in NF-«B activation
in the affected colon segments. The other study showed that mesalamine (20 mM)
prevented TNF-a activation of NF-kB in mouse colon cell cultures.

The toxicity of mesalamine was previously evaluated in repeat-dose studies in mice (13
weeks), rats (13 and 52 weeks), and monkeys (13 and 52 weeks). These studies were
presented in the Pharmacology Review of NDA 20,049 dated June 3, 1991. In all species,
kidney was the primary target organ of toxicity. Renal toxicity occurred at dose levels of
1200 mg/kg/day and higher in mice, 480 mg/kg/day and higher in rats, and 250
mg/kg/day and higher in monkeys. The severity of the renal lesions was sufficient to

. produce death in rats at 1200 mg/kg/day and in monkeys at 250 mg/kg/day. However, a
NOAEL (no observed adverse effect level) or tolerated dose was established in each of .
the repeat-dose toxicity studies. :

In addition, there are reports of renal toxicity (e.g. interstitial nephritis) in humans given
mesalamine therapy. Given the results of the clinical studies with Lialda, and the
extensive human experience with approved products containing mesalamine, Dr. Joseph
concluded that the renal effects in animals are not considered to be a major safety
concern. However, the final labeling should contain information about renal toxicity in
animals, similar to that in the approved labeling for Pentasa®.

D. Biopharmaceutics:

From the viewpoint of the Office of Clinical Pharmacology, the Clinical Pharmacology
and Biopharmaceutics information in the NDA is acceptable provided that a mutual
agreement on label language can be reached between the sponsor and the Agency.

The proposed formulation has a higher load of mesalamine (1.2 g/tablet) than any of the
currently marketed oral mesalamine products. The proposed dosing regimen is 2.4 g to
4.8 g QD while the approved oral products are for TID or QID dosing. The sponsor
stated that this high drug load and QD dosing can potentially increase compliance.

Studies CRO-00-15 and CRO-PK-00-42 are pilot studies using different formulations or
with different dosage regimens while other studies are pivotal Phase 1 studies. - During
the drug development the sponsor found that mesalamine was unstable in plasma
samples stored at -20°C. This stability issue was initially seriously evaluated as it
affected all studies submitted in the original NDA. However, the issue no longer impacts
the acceptability of the NDA from the clinical pharmacology standpoint as the sponsor
has subsequently provided data from Studies SPD476 105 and SPD476 106, which had
samples stored at -80°C for up to 59 days. These studies were not affected by the stability
issues. Please see Dr. Sue-Chih Lee’s review in details.
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E. Clinical/Statistical:
Efficacy:

The application is primarily supported by data from two placebo controlled phase I
studies (Study 301 and Study 302). Both studies were randomized, double-blind, placebo-
controlled, parallel group, multicenter studies in adults with mildly to moderately active
UC. While both studies were of similar design, used the same inclusion/exclusion criteria
and efficacy endpoints, an additional arm of Asacol 2.4g/day TID (approved formulation)

“was included in Study 302 as an internal reference. Both studies used Lialda doses of
2.4g/day and 4.8g/day administered once daily (QD) for 8 weeks except for the 2.4g/day
group in Study 301, which was given in two divided doses (1.2g BID).

A total of 280 subjects were enrolled in Study 301 and 343 subjects were enrolled in
Study 302. Across both studies, the treatment groups were comparable in regard to
demographic and baseline characteristics. The study population was primarily Caucasian,
had a mean age of 42 years and the proportions of males and females were well balanced.
The majority of subjects have never previously smoked and < 10% was current smokers.
The disease extent was classified as left-sided disease in the majority of subjects.

In both pivotal studies (Study 301 and Study 302) the primary efficacy endpoint was the
proportion of subjects who were in remission at Week 8. Remission was defined as
ulcerative colitis disease activity index (UC-DAI) score of <1, with scores of 0 for rectal
bleeding and stool frequency, and a sigmoidoscopy score reduction of 1 point or more
from baseline.

The efficacy results are summarized in the table below.

Proportion of Subjects in Remission at Week §

Mesavance Placebo
2.4g/day 4.8g/day 1(%)
1 (%) 1 (%)
Study-301 =88 =89 ' =83
Subjects in Remission _ 30 (34.1) 26 (29.% 11329
-yalue 0.001 0.009

Study-302 n=84 n=835 n=86
Subjects in Remission 34 (40.5) 35 (41 2
p-value 0.610 0.007

‘| Pooled Studies n=172 n={74 n=171
Subjects in Remission 64 (37.2) 61 (35.1) 30(17.5)
p-value <0.001 <(.001

In Study 301, at Week § significantly greater proportion of subjects was in remission in
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2.4g/day and 4.8g/day groups compared to placebo group (34.1% and 29.2% versus
12.9%), the differences were statistically significant in favor of both active treatment
groups (p=0.001 and p=0.009, respectively).

In Study 302, the primary efficacy analysis showed similar results in which statistically
significant differences were seen between each active treatment group (2.4 g/day and 4.8
g/day) and placebo group in favor of active treatments (40.5% and 41.2% vs 22.1%;
p=0.010 and p=0.007, respectively).

Major secondary efficacy endpoints included clinical improvement, defined as a drop in
the UC-DALI score of >3 points from baseline; Clinical remission, defined as subjects
who scored 0 for both stool frequency and rectal bleeding (complete resolution of
symptoms); Change from baseline in sigmoidoscopy scores and Treatment failure,
defined as unchanged, worsened or missing UC-DALI score.

In Study 301, clinical improvement was achieved in 55% (49/88) of subjects in 2.4g/day
and 59% (53/89) in 4.8g/day groups compared to 25% (22/85) in placebo group (p<0.001
for both doses). Similarly, significantly higher proportion of subjects achieved clinical
remission in both active treatment groups compared to placebo group (37.5% and 32.6%
vs 18.8%; p<0.05). The proportion of subjects with improved sigmoidoscopy scores was
significantly greater in the 2.4g/day and 4.8g/day active treatment groups (65%, 57/88
and 72%, 64/89, respectively) compared to the placebo group (37%, 31/85), p=0.002 and
p<0.001, respectively. In regard to treatment failure, significantly higher proportion of
subjects was classified as treatment failure in the placebo group (54%, 46/85) compared
to 2.4g/day (28%, 25/88) and 4.8g/day groups (24%, 22/89); p<0.001.

Similar results were observed in Study 302. Greater proportion of subjects achieved .
clinical improvement in the 2.4g/day (60%, 51/84) and 4.8g/day groups (64%, 55/85)
compared to the placebo group (39%, 34/86), p=0.006 and p<0.001, respectively.
Similarly, significantly higher proportion of subjects achieved clinical remission in both
active treatment groups compared to placebo group (41.7% and 41.2% vs 22.1%;
p<0.01). The proportion of subjects with improved sigmoidoscopy scores was greater in
the 2.4g/day (70%, 59/84) and 4.8g/day groups (76%, 65/85) compared to the placebo
group (41%, 36/86), p <0.001. Significantly higher proportion of subjects was classified
as treatment failure in the placebo group (48%, 41/86) compared to the 2.4g/day (21%,
18/84) and 4.8g/day groups (20%, 17/85), p <0.001 for both doses.

In conclusion, both studies (Study 301 and Study 302) successfully demonstrated that
Lidlda is effective in the induction of remission of active, mild to moderate UC in adults.
Both doses (2.4g/day and 4.8g/day) were superior over placebo for the primary efficacy
endpoint. Both Lialda doses also provided consistent benefits in secondary efficacy
variables. Both doses appeared to have similar efficacy profiles across both studies as
well as pooled studies, suggesting that the high dose would not provide additional clinical

* benefits.
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Safety:

Lialda was evaluated in 655 UC patients in controlled and open-label trials. Of a total of
621 UC patients randomized in controlled studies, 356 received 2.4g/day or 4.8g/day, 179
received placebo and 86 received Asacol (approved formulation).

In pooled analees of safety data, the percentage of subjects who experienced treatment
emergent adverse events (AEs) was similar with placebo and active treatment groups
(approximately 35%).

Treatment-related AEs experienced at least by 1% of any Lialda groups (2.4 g/day and
4.8 g/day) and at the rate greater than placebo were headache (5.6%, 3.4% and 0.6%,
respectively), flatulence (4%, 2.8%, and 2.8%, respectively), increased alanine
aminotransferase (0.6%, 1.1%, 0%, respectively), alopecia (0%, 1.1%, 0%, respectively)
and pruritus (0.6%, 1.1% and 0%, respectively). None of alanine aminotransferase
changes were deemed to be clinically significant. :

The majority of AEs were mild or moderate in severity. The percentage of patierits with
severe AEs was higher in the placebo group than in 2.4g/day and 4.8g/day active
treatment groups (6.2%, 1.1% and 2.2%, respectively). The most common severe AEs
were GI disorders which were mainly symptoms associated with UC. Pancreatitis
occurred in less than 1% of patients during clinical trials and resulted in discontinuation
of therapy with Lialda in patients experiencing this event. A lower percentage of Lialda
patients discontinued therapy due to AEs compared to placebo (2.2% vs 7.3%). The most
frequent AE leading to discontinuation from the therapy was exacerbation of UC (0.8%).

Ten subjects (5 with placebo, 3 with Lialda 2.4g/day and 2 with 4.8g/day) experienced a
total of 13 serious adverse events (SAEs). The majority of SAEs (10/13 events) were GI
disorders, mostly colitis or UC (7/10). All SAEs were reported to be unrelated to study
medication except for two cases of pancreatitis in Lialda group (one with each dose)
deemed serious secondary to hospitalization. Both patients recovered from their eplsodes
of pancreatitis. There were no deaths in the Placebo-controlled Pool.

Lialda has not been approved for use in any country. However, the active ingredient of
Lialda (i.e. mesalamine) is also the active ingredient in a number of products marketed
throughout the world and has a well established safety profile.

In conclusion, the overall safety profile of Lialda was as expected according to the drug
class. No new safety issues were identified in the reviewed clinical studies. Both Lialda
doses were reasonably safe and tolerated. The incidence and type of adverse events were
similar among the three treatment groups in each placebo controlled study and did not
indicate dose related increase in adverse events across the groups.
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F. Pediatric Use;

The sponsor is requesting a partial waiver of pediatric studies for children < 6 years. I
recommend that this request be denied due to the inadequate justification (i.e. large tablet
size). The sponsor was advised to develop age-appropriate formulations or provide a
rationale why this is not possible (advise letter dated August 3, 2006).

The Division granted deferral for pediatric assessments for the indication until the
efficacy and safety data are available in adults. The sponsor is required to ——

[ / / /

I11. L;ibeling Recommendations:
I concur with Dr. Fathia Gibril and review team’s labeling recommendations listed in her
review. The major labeling recommendations are summarized below (Strlkethrough

represents deletion, while underline represents addition).

o Modifiy CLINICAL TRIALS section as following:



| Page(s) Withheld

/ Draft Labelmg

L Deliberative Process

Trade Secret / Conf1dent1al ~



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electroniq signature.

/s/

Ruyi He

1/16/2007 12:11:38 PM
MEDICAL OFFICER
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1 EXECUTIVE SUMMARY

1.1 Recommendation on Regulatory Action

From the clinical standpoint, the submitted clinical data are adequate to support the
recommendation for approval of Mesavance for the induction of remission of active, mild to
moderate ulcerative colitis (UC) in adults pending satisfactory labeling negotiations with the
sponsor. The recommended dose is 2.4g/day or 4.8g/day given once daily for 8 weeks. The
recommendation is based on two similarly designed placebo controlled clinical trials
“demonstrating clinically meaningful and statistically significant efficacy findings and an
acceptable safety profile. Both Mesavance doses were safe and well tolerated. The incidence and
type of adverse events were similar among the three treatment groups in each placebo controlled
study and did not indicate dose related increase in adverse events across the Mesavance groups.

Note: In this review the proposed Trade Name, Mesavance, has been used. However, it should be

pointed out that the final agreement between the sponsor and Agency regarding Trade Name
designation for the product has not been reached at the time this review was completed.

1.2 Recommendation on Postmarketing Action

1.2.1 Risk Management Activity

There is no active risk management program requested for this new drug application (NDA)."

1.2.2 Required Phase 4 Commitments

No phase 4 requests are required for this approval.

The Division granted deferral for pediatric assessments for the indication until the efficacy and
safety data are available in adults. The sponsor is required to

/ / J

The request for a partial waiver for children < 6 years of age was denied due to the inadeQuate
justification (i.e. large tablet size). The sponsor was advised to develop age-appropriate
formulations or provide a rationale why this is not possible (advise letter dated August 3, 2006).

-

1.2.3 Other Phase 4 Requests

There are no other phase 4 requests for this NDA.
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1.3 Summary of Clinical Findings

1.3.1 Brief Overview of Clinical Program

In the current NDA 22-000 submission, the sponsor (Shire) is seeking approval of Mesavance, a
new oral formulation of the established non-steroidal anti-inflammatory agent, mesalamine (5-
aminosalicylic acid), for the induction of remission of active, mild to moderate UC in adults. The
rationale for the development program was that Mesavance has the highest unit dose of
mesalamine (1.2g per tablet), thus it requires fewer tablets per day than available oral
mesalamine formulations to deliver a therapeutic dose which is more convenient for patients and
may result in-better compliance.

The application is primarily supported by data from two placebo controlled phase III studies
(Study 301 and Study 302). Both studies were randomized, double-blind, placebo-controlled,
parallel group, multicenter studies to evaluate the efficacy and safety of Mesavance in adults
with mildly to moderately active UC. While both studies were of similar design, used the same
inclusion/exclusion criteria and efficacy endpoints, an additional arm of Asacol 2.4g/day TID
(approved formulation) was included in Study 302 as an internal reference. However, the
comparison of interest was Mesavance versus placebo. Both studies used Mesavance doses of
2.4g/day and 4.8g/day administered once daily (QD) for 8 weeks except for the 2.4g/day group
in Study 301, which was given in two divided doses (1.2g BID). The doses and regimen used in
the pivotal studies were based on the data from a small phase II dose-ranging study (Study 202).

In Study 301, a total of 280 subjects were enrolled at 52 centers in U.S. and non-U.S. countries
(Europe, Australia, India, Costa Rica, and Mexico). Study 302 was conducted entirely outside
U.S. (Europe and Israel) at 49 centers and enrolled a total of 343 subjects including 87 subjects
in Asacol arm. Across both studies, the treatment groups were comparable in regard to
demographic and baseline characteristics. The study population was primarily Caucasian, had a
mean age of 42 years and the proportions of males and females were well balanced. The majority
of subjects have never previously smoked and < 10% was current smokers. The disease extent
was classified as left-sided disease in the majority of subjects.

The safety of Mesavance was evaluated in 655 UC patients in controlled and open-label trials. In
the two 8-week placebo-controlled pivotal clinical trials involving 535 UC patients, 356 received
Mesavance 2.4g/day (n=177) or 4.8g/day (n=179) and 179 received placebo. A randomized,
multi-centre, open-label, 12 to 14 months extension study (Study 303) to evaluate the safety and
tolerability of Mesavance for the maintenance of UC in remission is currently ongoing. At the
time of this NDA submission, Mesavance has not been approved for use in any country.
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1.3.2 Efficacy
o Efficacy Endpoints

In both pivotal studies (Study 301 and Study 302) the primary efficacy endpoint was the
proportion of subjects who were in remission at Week 8. Remission was defined as ulcerative
colitis disease activity index (UC-DAI) score of <1, with scores of 0 for rectal bleeding and stool
frequency, and a sigmoidoscopy score reduction of 1 point or more from baseline. For the
primary efficacy analysis, two primary treatment comparisons were made including Mesavance
2.4 g/day versus placebo and Mesavance 4.8 g/day versus placebo. The study-wise false positive
error rate from performing two primary comparisons was controlled using the Bonferroni-Holm
method. -

Major Secondary Efficacy Endpoints:
- Clinical improvement, defined as a drop in the UC-DALI score of >3 points from baseline
- Clinical remission, defined as subjects who scored 0 for both stool frequency and rectal
bleeding (complete resolution of symptoms)
- Change from baseline in sigmoidoscopy scores
- Treatment failure, defined as unchanged, worsened or missing UC-DAI score

The UC-DAI score was defined as the sum of four parameters including rectal bleeding, stool
frequency, mucosal appearance on sigmoidoscopy and physician global assessment. Each
parameter was assessed on scales from 0 to 3, with 3 being the most severe score. It should be
pointed out that in both pivotal studies, evidence of mucosal friability on sigmoidoscopy was
scored a ‘2’ in the sigmoidoscopy portion of the UC-DALI rather than the usual score of “1°,
indicating that the presence of mucosal friability defines the subject as a non-responder for the
primary endpoint.

Medical Officer (MO) comment: It is worth mentioning that there is no rigorous standard to
evaluate the efficacy of therapy for UC. While there are many empiric indices for the assessment
of disease activity in UC, none of them have been formally validated, which makes comparisons
with the literature difficult.

e Primary Efficacy Analyses
The Agency’s statistical reviewer verified the sponsor’s data and concurs with the results of

efficacy analyses. The primary efficacy analyses were performed on the intention-to-treat (ITT)
population.
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Proportion of Subjects in Remission at Week 8

Mesavance Placebo
2.4g/day 4.8g/day n (%)
n (%) n (%) ‘
Study-301 n=88 n=89 n=85
Subjects in Remission 30 (34.1) 26 (29.2) 11 (12.9)
-value 0.001 0.009

Study-302 n=84 n=85 n=86

Subjects in Remission 34 (40.5) 35(41.2) 19 (22.1)

ds

Subjects in Remission ) 64 (37.2) 61 (35.1) 30(17.5)

p-value : <0.001 <0.001

In Study 301, at Week 8 significantly greater proportion of subjects was in remission in
Mesavance 2.4g/day and 4.8g/day groups compared to placebo group (34.1% and 29.2% versus
12.9%), the differences were statistically significant in favor of both active treatment groups
(p=0.001 and p=0.009, respectively). Since 18 ITT subjects were excluded from the
aforementioned primary analysis due to non-compliance with Good Clinical Practice, an
additional analysis (sensitivity analysis) was performed in which the 18 subjects were treated as
non-responders. In this analysis, the superiority of both active treatments (2.4g/day and 4.8g/day)
over placebo was confirmed: 33.3% (31/93) and 28.7% (27/94) vs 12.9% (12/93); p=0.001 and
0.008, respectively.

In Study 302, the primary efficacy analysis showed similar results in which statistically
significant differences were seen between each active treatment group (2.4 g/day and 4.8 g/day)
and placebo group in favor of active treatments (40.5% and 41.2% vs 22.1%; p=0.010 and
p=0.007, respectively).

MO comment: in each pivotal study as well as pooled studies, the primary efficacy analysis
demonstrated that at Week 8, both Mesavance doses were superior over placebo. The remission
rates in Study 302 were notably higher for all three treatment groups compared to the rates seen
in Study 301, although the reason for disparity is unclear. Both studies were almost identical in
study design and conduct with the exception of dosing schedule in the 2.4g/day group which was
administered BID in Study 301 and QD in Study 302. The fact that similar magnitude of .
increased remission rates were also seen in both placebo and Mesavance 4.8g/day QD treatment
arms, both of which can be directly compared between studies would indicate that this was study
related rather than anomalous to a particular treatment arm. It worth noting hat the two studies
were conducted in different groups of countries. It is possible that multinational clinical studies
are liable to be characterized by degree of heterogeneity. However, in the reviewer's opinion, the
apparent differences in the remission rates has no impact on the overall interpretation of the
efficacy data given the efficacy of both Mesavance doses compared to placebo remained
comparable in Study 302, and more importantly, the treatment effect was similar to that in Study
301.
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While the pivotal studies were not designed to demonstrate superiority of one Mesavance dose
over the other dose (2.4g/day vs 4.8g/day), the two doses appeared to have similar efficacy
profiles across both studies as well as pooled studies, suggesting that the high dose would not
provide additional clinical benefits. Both regimens (QD and BID) of Mesavance 2.4g/day dose
are shown to be effective, thus the sponsor's recommendation to use QD regimen in the labeling
is acceptable. '

The proposed duration of therapy is consistent with the current clinical practice and approved
mesalamine products for the indication.

e Supportivé Analysis

In Study 302, an exploratory analysis comparing four treatment arms showed that the proportion
of subjects in remission at Week 8 was greater in the Mesavance 4.8g/day and 2.4g/day groups
compared to the Asacol 2.4g/day and placebo groups (41.2% and 40.5%, 32.6% and 22.1%,
respectively). However, the differences between active treatment groups were not statistically
significant.

MO comment: Asacol finding would not provide conclusive comparative efficacy information, as
it was tested only in one study. Furthermore, the clinical trials that led to Asacol approval used
different efficacy criteria and endpoints, which make comparison across studies difficult.

e Secondary Efficacy Analyses

In Study 301, clinical improvement was achieved in 55% (49/88) of subjects in Mesavance
2.4g/day and 59% (53/89) in 4.8g/day groups compared to 25% (22/85) in placebo group
(p<0.001 for both doses). Similarly, significantly higher proportion of subjects achieved clinical
remission in both active treatment groups compared to placebo group (37.5% and 32.6% vs
18.8%; p<0.05). The proportion of subjects with improved sigmoidoscopy scores was
significantly greater in the 2.4g/day and 4.8g/day active treatment groups (65%, 57/88 and 72%,
64/89, respectively) compared to the placebo group (37%, 31/85), p=0.002 and p<0.001,
respectively. In regard to treatment failure, significantly higher proportion of subjects was
classified as treatment failure in the placebo. group (54%, 46/85) compared to Mesavance
2.4g/day (28%, 25/88) and 4.8g/day groups (24%, 22/89); p<0.001.

Similar results were observed in Study 302. Greater proportion of subjects achieved clinical
improvement in the Mesavance 2.4g/day (60%, 51/84) and 4.8g/day groups (64%, 55/85)
compared to the placebo group (39%, 34/86), p=0.006 and p<0.001, respectively. Similarly,
significantly higher proportion of subjects achieved clinical remission in both active treatment
groups compared to placebo group (41.7% and 41.2% vs 22.1%; p<0.01). The proportion of
subjects with improved sigmoidoscopy scores was greater in the 2.4g/day (70%, 59/84) and
4.8g/day groups (76%, 65/85) compared to the placebo group (41%, 36/86), p <0.001.
Significantly higher proportion of subjects was classified as treatment failure in the placebo
group (48%, 41/86) compared to Mesavance 2.4g/day (21%, 18/84) and 4.8g/day groups (20%,
17/85), p <0.001 for both doses. Analyses of secondary efficacy variables showed statistically

9
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significant differences between Asacol and placebo arms for all but one variable (i-e. clinical
remission) in favor of Asacol.

MO comment: Although the results of secondary efficacy analyses supported the primary
efficacy findings by consistantly demonstrating greater response with active tretamnets over
placebo, the reader is cautioned that the numerous p-values presented by the sponsor are not
adjusted for multiple comparlsons that have been performed.

e Efficacy Analyses by Subgroup (Pooled Pivotal Studies)

In pooled pivotal studies, the subgroup analysis by gender demonstrated that both active
treatment groups were superior over placebo in both males and females. In males, the remission
rate was 29.4% (25/85) with 2.4g/day and 28.7% (25/87) with 4.8g/day compared to 14.3%
(12/84) with placebo (p=0.016 and p=0.019, respectively). Similar results were seen in females:
44.8% (39/87) with 2.4g/day and 41.4% (36/87) with 4.8 g/day compared to 20.7% (18/87) with
placebo (p=<0.001 and p=0.004, respectively).

In a subgroup with moderate disease, both active treatments were superior over placebo for the
primary endpoint: 33% (34/104) with 2.4g/day and 35% (36/103) with 4.8g/day compared to

16% (18/112) with placebo (p=0.004 and p=0.001, respectively). Ina subgroup with mild
disease, superiority over placebo was achieved with the 2.4g/day group (45%, 30/67 vs 21%,
12/58; p=0.004), while there was a tendency for greater efficacy in 4.8g/day group compared to
placebo group, the difference did not reach a statistical significance (36%, 25/70 vs 21%, 12/58;
p=0.061).

Significantly greater proportion of subjects with left-sided disease achieved remission with both
2.4g/day and 4.8g/day groups compared to placebo group (37%, 51/137 and 33%, 46/138 vs
19%, 24/129; p=<0.001 and p=0.006, respectively). Similar results were observed in subjects
with proximal disease (37%, 13/35 and 43%, 15/35 vs 14%, 6/42; p=0.034 and 0.005,
respectively), however, the number of subjects in this group was small.

Analysis by age and race would not provide meaningful infonnatioh given the small number of
patients aged > 65 years (<10%) and a small number of non-Caucasians in the clinical program.

In conclusion, both studies (Study 301 and Study 302) successfully demonstrated that
Mesavance is effective in the induction of remission of active, mild to moderate UC in adults.
Both Mesavance doses (2.4g/day and 4.8g/day) were superior over placebo for the primary
efficacy endpoint. Both Mesavance doses also provided consistent benefits in secondary efficacy
variables. While the studies were not designed to demonstrate superiority of one dose over the
other dose (2.4g/day vs 4.8g/day), both Mesavance doses appeared to have similar efficacy
profiles across both studies as well as pooled studies, suggesting that the high dose would not

- provide additional clinical benefits.

10
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1.3.3 Safety -

Mesavance was evaluated in 655 UC patients in controlled and open-label trials. Emphasis has
been placed on the analysis of the placebo-controlled pool from the 2 pivotal studies since it is
only here that unbiased assessment of the safety of the test drug could be made. In both pivotal
studies, the majority of subjects received treatment for >8 weeks. Of a total of 621 UC patients
randomized in both studies, 356 received Mesavance 2.4g/day or 4.8g/day, 179 received placebo
and 86 received Asacol (approved formulation). Across both studies there were no notable
differences between the treatment groups in regard to demographic and baseline characteristics at
screening. The population was primarily Caucasian, had a mean age of 42 (<10% was age 65
years or older) and the proportions of males and females were well balanced.

In pooled analyses of safety data, the percentage of subjects who experienced treatment-
emergent adverse events (AEs) was similar with placebo and active treatment groups
(approximately 35%). More treatment-emergent AEs (all causalities experienced by > 2% of
subjects) occurred in the placebo group (119 events) than in each of the Mesavance groups (109
events in the 2.4g/day, 92 events in 4.8g/day). Gastrointestinal (GI) disorders were the most
common events in all treatment groups, and were more frequent with placebo treatment (15% vs
24%,).

Treatment-related AEs experienced at least by 1% of any Mesavance groups (2.4 g/day and 4.8
g/day) and at the rate greater than placebo were headache (5.6%, 3.4% and 0.6%, respectively),
flatulence (4%, 2.8%, and 2.8%, respectively), increased alanine aminotransferase (0.6%, 1.1%,
0%, respectively), alopecia (0%, 1.1%, 0%, respectively) and pruritus (0.6%, 1.1% and 0%,
respectively). None of alanine aminotransferase changes were deemed to be clinically
significant.

The majority of AEs were mild or moderate in severity. The percentage of patients with severe
AEs was higher in the placebo group than in 2.4g/day and 4.8g/day active treatment groups
(6.2%, 1.1% and 2.2%, respectively). The most common severe AEs were GI disorders which
were mainly symptoms associated with UC. Pancreatitis occurred in less than 1% of patients
during clinical trials and resulted in discontinuation of therapy with Mesavance in patients
experiencing this event. A lower percentage of Mesavance patients discontinued therapy due to
AEs compared to placebo (2.2% vs 7.3%). The most frequent AE leading to discontinuation

- from Mesavance therapy was exacerbation of UC (0.8%).

Ten subjects (5 with placebo, 3 with Mesavance 2.4g/day and 2 with 4.8g/day) experienced a
total of 13 serious adverse events (SAEs). The majority of SAEs (10/13 events) were GI
disorders, mostly colitis or UC (7/10). All SAEs were reported to be unrelated to study
medication except for two cases of pancreatitis in Mesavance group (one with each dose)
deemed serious secondary to hospitalization. Both patients recovered from their episodes of
pancreatitis. There were no deaths in the Placebo-controlled Pool.

There is an ongoing, long-term (12 to 14 months), open-label, extension study (Study 303) which
enrolls subjects from the two placebo-controlled pivotal studies. Interim safety data indicated

11
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that continuing exposure to Mesavance in a long-term maintenance study is not associated with
any accumulation of risk.

At the time of this NDA submission, Mesavance has not been approved for use in any country.
However, the active ingredient of Mesavance (i.e. mesalamine) is also the active ingredient in a
number of products marketed throughout the world and has a well established safety profile.

In conclusion, the overall safety profile of Mesavance was as expected according to the drug
class. No new safety issues were identified in the reviewed clinical studies. Both Mesavance
doses were safe and well tolerated. The incidence and type of adverse events were similar among
the three treatment groups in each placebo controlled study and did not indicate dose related
increase in adverse events across the Mesavance groups. Interim safety data indicated that
continuing exposure to Mesavance in a long-term maintenante study is not associated with any
accumulation of risk. '

1.3.4 Dosing Regimen and Administration

The recommended dosage for the induction of remission of active, mild to moderate UC in adults
is two to four 1.2g tablets to be taken once daily for a total daily dose of 2.4g to 4.8g.

MO comment. The proposed wording of the total daily dose / —_— .n the Dosage and
Administration Section of the labeling is misleading, as it appears to imply a dose range when in
fact two dose levels (2.4g/day and 4.8g/day) were tested in the pivotal trails. Thus, the wording
should be modified to indicate a total daily dose of 2.4g or 4.8g.

The doses and regimen used in the pivotal study were based on the data from a small (n=38) .
phase II dose-ranging study (Study 202). The dose ranging study used once daily regimen and
compared doses of 1.2g/day, 2.4g/day and 4.8g/day of Mesavance. Results from this study
demonstrated that no subjects in the lowest dose achieved remission. The remission rate was
slightly better in the 2.4g/day compared to the 4.8 g/day group.

1.3.5 Drug-Drug Interactions

Drug interaction studies have not been conducted with MeSavance.

1.3.6 Special Populations

Safety and effectiveness of Mesavance in pediatric patients have not been studied. There have
been no studies with Mesavance in subjects with renal or hepatic impairment. Pregnant women
and nursing mothers were excluded from clinical trials with Mesavance. The clinical program
did not include sufficient number of subjects aged 65 and older to determine whether they
respond differently than younger subjects. Analyses by race would not provide meaningful
information as the number of non-Caucasian was very smatl.

In pooled subgroup analysis by gender, there was a tendency for more females to achieve
remission than males in all treatment groups (21%, 45%, 41% vs 14%, 29%, 29%, for placebo,
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- 2.4g/day and 4.8g/day groups, respectively). In regard to the incidence of AEs, females reported
slightly higher AEs primarily related to GI disorder than in males for Mesavance group (37.8%
vs 30.7%). However, there was no increased risk with the higher dose of Mesavance, and more
importantly, the overall incidence was similar to that with placebo group in both genders.

APPEARS THIS WAY
ON ORIGINAL

APPEARS THIS WAY
~ ON ORIGINAL
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2 ‘Introduction and Background

2.1 Product Information

Proposed Trade Name: Mesavance

Generic Name: Mesalamine (5-aminosalicylic acid; 5-ASA)
Code Name: SPD476

Chemical Name: 5-amino-2-hydroxybenzoic acid

Structural formula:

COOH

OH
H,N
Therapeutic Class: Anti-inflammatory
Formulation: Tablet
Proposed indication: Induction of remission of active, mild to moderate UC.

The tablet core is coated with a gastro-resistant pH dependent polymer film, Which breaks down
at or above pH 7, normally in the terminal ileumn. Each tablet contains 1.2g of mesalamine, the
active ingredient. .

The exact mechanism of action of mesalamine is not fully understood, but appears to be topical
rather than systemic. Mucosal production of arachidonic acid metabolites, both through the
cyclooxygenase and lipoxygenase pathways is increased in patients with chronic inflammatory
bowel disease, and it is possible that mesalamine diminishes inflammation by blocking
cyclooxygenase and inhibiting prostaglandin production in the colon. Recent data also suggest
that mesalamine can inhibit the activation of NF«B, a nuclear transcription factor that regulates
the transcription of many genes for pro-inflammatory proteins.

‘Mesalamine is the active inf;fredient of fnany products marketed for the treatment of UC for
approximately 30 years.

2.2 Currently Available Treatment for Indications

There is an armamentarium of approved mesalamine-containing various oral formulations for the
treatment of mildly to moderately active UC, including Sulfasalazine and Colazal® (azo-bond
prodrug formulations), Asacol® (delayed release tablets) and Pentasa® (controlled-release
capsules). Mesalamine is also marketed as rectal preparations including Canasa® (rectal
‘suppositories) and Rowasa ® (rectal suspension enema) for the treatment of distal active UC.
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2.3 Availability of Proposed Active Ingredient in the United States

Various oral and rectal mesalamine formulations are approved for marketing in the U.S.

2.4 Important Issues With Pharmacologically Related Products

There are no important issues with pharmacologically related products.

2.5 Presubmission Regulatory Activity

Pertinent Regulatory Excerpt:

The applicant submitted an IND 66,193 on October 15, 2002 and July 24, 2003 involving a study
protocol for a pivotal study 301-and 302, respectively. In the review of both protocols and other
pertinent correspondence (meeting minutes May 29, 2003) the Agency agreed with the proposed
definition of remission (primary endpoint) and efficacy analysis with the following
recommendations: 1) patients with mucosal friability on sigmoidoscopy should not be considered
in remission, 2) the Last Observation Carried Forward (LOCF) technique should not be used in
primary efficacy analysis, but can be used as supplementary analysis, 3) Subjects who did not
take the study drug for the full 8 weeks should be considered treatment failures. The
aforementioned recommendations were incorporated into the current NDA submission.

2.6 Other Relevant Background Information

Mesalamine has been available worldwide for the treatment of IBD, specifically for UC for more
than 20 years, and as the active component in sulfasalazine for more than 50 years.

3 SIGNIFICANT FINDINGS FROM OTHER REVIEW DISCIPLINES

3.1 CMC (and Product Microbiology, if Applicable)

According to the CMC reviewer (Dr. George Lunn), there are no outstanding CMC issues at this
time. However, The CMC review was not finalized at the time this review was completed. Any
pertinent CMC issues will be addressed in the Medical Team Leader’s (Ruyi He, M.D.)
secondary review.

3.2 Animal Pharmacology/Toxicology

There are no new animal studies submitted under this application. The applicant referred to NDA
20,049 (Pentasa controlled release capsules) to provide the needed preclinical information. The
Agency’s Pharmacology reviewer (Dr. David Joseph) recommended that the application should
be approved with appropriate labeling changes consistent with the preclinical information in the
approved labeling for Pentasa.
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4 DATA SOURCES, REVIEW STRATEGY, AND DATA INTEGRITY

4.1 Sources of Clinical Data

"The source of clinical data used in the review are from the clinical trials for Mesavance in the
treatment of active, mild to moderate UC (Table 1).

The two pivotal studies (SPD476-301 and SPD476-302) provided the major data for the efficacy
and safety review. However, three additional studies including SPD476-201 (an active controlled
pilot study using Asacol rectal formulation), SPD476-202 (dose ranging phase 2 study) and an
ongoing open-label, 12 to 14 months extension study (SPD476-303) to evaluate the safety and
tolerability of Mesavance for the maintenance of UC in remission were reviewed as needed to
highlight the proposed indication.

4.2 Tables of Clinical Studies

Table 1 Summary of Clinical Studies

Study Sthort title Design Subjects Duration of Treatment arms, datly
rafefronce domi tr doso and regimen
4 SPDA76-201 Pilat efficacy R-DB FG 79 subjects vty 8 wanks SPD4ATH 3.8qg/day TID
study of : adlive, (aft-sided Agsacol Agiday QD
| SFDA76 vs uc (enema) © .
Asacol enema
SPRA78-202 Dose«ranging, R, DB. PG 38 subjects with | 8 weeks 't SPD476 1 2giday QD .
wxploratory actlve, mild 1O SPD476 2.4giday QD
study modarate UC SPD47T6 4.8g/day QD
SPDATB-301 Eificucy & R. 08, PG 280 sulbjecis 8 waaks SPO478: 2.4giday BID
nafely study; placebo- with active, mild SPDA78 4. 8gliday QD
placebo v, controflad to moderate LW placobo
SFPOA76
SPD476-302 Efficacy & R. DB. PG 343 subjecis 8 weeks SPD476 2.49/cay QD
safety study; placebo- with active, mid SPD4THE 4.8grday QD
placebo vs. caondrolled 16 modéerate uc asacol 2. 4qrday TID .
BPOA76 and placebo
Agacol
SPO47G.303 12-14 monthy -R*, ' Open, 542 subjects Acute Phase. | Acute Phase
{intedt axtension safety | extension from studias 8 weeks. S5PD476 4 aglday BiD
A andlysis) i study . SPD476-301 Maintenance | Maintenance Phase:
B SR L PR .| and «202 Phase: SPD478 2.4g/day QD
12 months SE0476 2. 4giday BID

S QD=ofca -dally! BID=lwice dait
-DB=double-blind; PG=paraliel grot
i Only the. Maintenance’ Phase WAS: randomlsed

D=three times dzmy UC=Ulcerative colitis, R=randomised;

4.3 Review Strategy

The applicant submitted the current NDA in the Common Technical Document format (CTD) as
an electronic version. In this application, efficacy and safety data of the study drug were
generated primarily from 2 pivotal phase III clinical studies. The reviewer thoroughly reviewed
the pivotal studies both individually and together as pooled data with equal regard to safety and
efficacy. The additional clinical studies submitted in this application were also reviewed as
needed to highlight the proposed indication.

The reviewer approached this submission first by focusing upon what the applicant has

requested, and what evidence has been submitted in support of the request. In each study, the
protocol was examined first, and then the study reports were assessed for safety and efficacy.
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The reviewer's final judgment on safety and efficacy for the proposed indication was based on
safety profile of the drug and whether the stated primary objective endpoints were achieved.
Furthermore, additional information was sought from published clinical data relevant to the drug
product and the medical condition being treated. The reviewer also consulted electronic
Physician Desk Reference.

4.4 Data Quality and Integrity

The Division of Scientific Investigation (DSI) has been consulted for this NDA. The two major
studies in the NDA were conducted at multiple centers in many countries. Three sites (two sits in
U.S. and one site in Poland) were selected for auditing based on sample size and efficacy results.
The sites were inspected by the DSI and the overall assessment in the final report indicated that
the studies appear to have been well conducted. '

1In addition, the quality of data was discussed and reanalyzed for verification purpose by the
Agency’s Biostatistics reviewer and was found to be acceptable.

4.5 Compliance with Good Clinical PracticeS'

The applicant documented that all studies were conducted in accordance with the current
applicable regulations, International Conference on Harmonization (ICH) and local ethical and
legal requirements. It was also documented that the studies comply with the principles of the 18"
world medical assembly (Helsinki 1964) and amendments of the 29 (Toyo 1975), the 35t
(Venice 1983), the 41 (Hong Kong 1898), and the 48" (South Africa 1996) World Medical
Assemblies, Declaration of Helsinki. :

The applicant documented that patients were informed by the Investigator or an authorized staff
member about the nature of the study prior to the start of the study. Each patient signed a study-
specific consent form to serve as a participant in the study.

4.6 Financial Disclosures

The applicant certified that they did not enter into a financial agreement with the clinical
investigators whereby the value of their compensation could be affected by the outcome of the
studies. The applicant also documented that investigators submitted disclosure statements as
required by regulations 21 CFR Part 54. -

5 CLINICAL PHARMACOLOGY

The exact mechanism of action of mesalamine is not fully understood, but appears to be topical -
rather than systemic. Mucosal production of arachidonic acid metabolites, both through the
cyclooxygenase and lipoxygenase pathways is increased in patients with chronic inflammatory
bowel disease, and it is possible that mesalamine diminishes inflammation by blocking
cyclooxygenase and inhibiting prostaglandin production in the colon. Recent data also suggest
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that mesalamine can inhibit the activation of NF«kB, a nuclear transcription factor that regulates
the transcription of many genes for pro-inflammatory proteins

Mesalamine is the active ingredient of many products marketed for the treatment of UC for
approximately 30 years. '

5.1 Pharmacokinetics

In the initial submission, the sponsor submitted 6 phase 1 pharmacokinetic (PK) studies and
recently an additional food effect and dose proportionality study (SPD476-106) was completed
and the result was submitted on August 29, 2006. According to the Agency’s Clinical
Pharmacology reviewer's (Dr. Sue-Chi Lee) preliminary assessment, some of the PK studies in
the initial submission appeared to have stability issues thus the PK data from the affected studies
appeared to be questionable. Because of the aforementioned concerns with some of the data, the
evaluation of PK data is differed to the Agency’s clinical pharmacology reviewer for appropriate
assessment and determination of adequacy of the overall data. The clinical pharmacology review
was not finalized at the time this review was completed. Any pertinent clinical pharmacology
issue will be addressed in the Medical Team Leader (Ruyi He, M.D.) supplementary review.

5.2 Pharmacodynamics

No information is available.

5.3 Exposure-Response Relatiohships

No information is available.

6 INTEGRATED REVIEW OF EFFICACY

Of note, in this review, the proposed Trade Name (Mesavance) and Code Name (SPD476) has
been used interchangeably in the tables as well as in the text.

6.1 Indication

The proposed indication for Mesavance is the induction of remission of active, mild to moderate
UC in adults. '

6.1.1 Methods

Efficacy data were generated from two placebo controlled phase III studies (Study 301 and Study
302). While both studies were of similar design, used the same inclusion/exclusion criteria and
efficacy endpoints, an additional arm of Asacol 2.4g/day TID (approved formulation) was
included in Study 302 as an internal reference. However, for this application the comparison of
interest is Mesavance versus placebo. Both studies used Mesavance doses of 2.4g/day and
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4.8g/day administered once daily for 8 weeks except for the 2.4g/day group in Study 301, which
was given in two divided doses (1.2g BID).

MO comment: The doses and regimen used in the pivotal studies were based on the data from a
small (n=38) phase Il dose-ranging study (Study 202). The proposed treatment period is
consistent with the current practice and approved various mesalamine products.

Eligible subjects were adult males and females with mild to moderate active UC. There were no
clinically significant differences between treatment groups in either study in regard to
demographic and baseline characteristics. Approximately 50% of subjects was male, the mean
age was 42 years and the population was primarily Caucasian. The majority of subjects across
treatment groups have never previously smoked and < 10% were current smokers. In the:
majority (70-88%) of subjects, the disease was classified as left-sided disease, while a small
group of patients had pancolitis or involvement of transverse colon.

Of a total of 623 eligible subjects enrolled into two pivotal studies, 603 were included in the
efficacy analysis: 262 in Study-301 and 341 (including 86 subjects in Asacol arm) in Study-302.
The 20 subjects excluded from the efficacy analysis include 18 subjects from Study 301, due to
the non-GCP compliance and 2 subjects from Study 302 due to the positive stool culture.
However, the 2 subjects from study 302 did not receive study medication.

6.1.2 General Discussion of Endpoints
e Efficacy Endpoints

In both pivotal studies, the primary efficacy endpoint was the proportion of subjects who were in
remission at Week 8. Remission was defined as UC-DAI score of <1, with scores of 0 for rectal
bleeding and stool frequency, and a sigmoidoscopy score reduction of 1 point or more from
baseline.

Major Secondary Efficacy Endpoints:
- Clinical improvement, defined as a drop in the UC-DAI score of >3 points from baseline
- Treatment failure, defined as an unchanged, worsened or missing UC-DAI score
- Clinical remission, defined as subjects who scored 0 for both stool frequency and rectal
bleeding (i.e., complete resolution of symptoms)
- Change from baseline in sigmoidoscopy scores.

The UC-DAI score was defined as the sum of four parameters including rectal bleeding, stool
frequency, mucosal appearance on sigmoidoscopy and physician global assessment (PGA). Each
parameter was assessed on scales from 0 to 3, with 3 being the most severe score. It should be
‘pointed out that in both studies, evidence of mucosal friability on sigmoidoscopy was scored a
‘2’ in the sigmoidoscopy portion of the UC-DAL rather than the usual score of ‘1°, which means
that the presence of mucosal friability defines the subject as a non-responder for the primary
endpoint. Subjects assessed their own rectal bleeding and stool frequency symptoms and
reported them daily to the IVRS during the study. The UC-DAI score, assessment of
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sigmoidoscopic appearance and PGA was performed at baseline and at Week 8 (End of
Study/Early Withdrawal Visit).

MO comment: It is worth mentioning that there is no rigorous standard to evaluate the efficacy
of therapy for UC. While there are many empiric indices for assessment of disease activity in
UC, none of them have been formally validated, which makes comparisons with the literature
difficult.

e Efficacy Analyses

The primary efficacy analysis included two treatment comparisons: Mesavance 2.4 g/day vs
placebo and Mesavance 4.8 g/day vs placebo using the chi-squared test. The study-wise false
positive error rate from performing two primary comparisons was controlled using the
Bonferroni-Holm method. The treatment comparison with the smaller p-value was evaluated at
the 0.025 significance level. If that comparison was significant, the treatment comparison with
the larger p-value was evaluated at the 0.05 significance level.

For secondary efficacy analyses, the following treatment comparisons were made:
» SPD476 2.4g/d versus Placebo '

» SPD476 4.8g/d versus Placebo

« SPD476 2.4g/d versus SPD476 4.8g/d

It should be noted that multiplicity adjustment was not carried out for performing multiple
comparisons for secondary efficacy analyses.

e Subgroup Pooled Analyses

Since the pivotal efficacy studies were of similar design, recruited similar subject populations
and used the same efficacy criteria and endpoints, the efficacy data have been pooled to obtain
more precise estimates of treatment effects and to allow exploratory subgroup analyses.

For this pooled analysis, the data were grouped into the dose categories of SPD476 2.4g/day,
SPD476 4.8g/day and placebo (note that the 2.4g/day group includes both the BID dosing
regimen used in study SPD476-301 and the QD dosing regimen used in study SPD476-302). The
Asacol group was not included in these analyses since it was only included in one study (Study-
302). - ' '

The proportion of subjects in remission at week 8 and endpoint were summarized for each
of the subgroups (demographic and baseline characteristics at screening) of ITT subjects.
The proportion of remitters at week 8 and endpoint were then analyzed using logistic
regression.
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6.1.3 Study Design

Both pivotal studies (studies 301 and 302). were randomized, double-blind, placebo-controlled,
parallel group, multicenter, phase 3 studies to compare the efficacy and safety of two SPD476
doses versus placebo given in 1:1:1 ratio.

While both studies were almost identical in design, used the same inclusion and exclusion
criteria and efficacy endpoints, an additional arm of Asacol 2.4g/day (approved formulation) was
included in Study 302 as an internal reference. However, for this application the comparison of
interest was Mesavance versus placebo.

MO comment: The study design is appropriate for the study and provides a reasonable
assessment of benefit.

6.1.4 Efficacy Findings

The Agency’s statistical reviewer verified the applicant’s data and concurs with the results of
efficacy analyses. The efficacy analyses were performed on the intention-to-treat (ITT)
population.

e Primary Efficacy Analyses

In both pivotal studies as well as pooled studies, the primary efficacy analysis demonstrated that
at Week 8, both SPD476 2.4g/day and 4.8 g/day doses were superior over placebo (Table 2).

In Study 301, the proportion of subjects in remission was 34.1% and 29.2 %, respectively in the
SPD4762.4g/day and 4.8 g/day group compared to 12.9% in the placebo group (p=0.001 and
p=0.009, respectively). Since 18 ITT subjects were excluded from the aforementioned analysis
due to Good Clinical Practice non-compliance issues, an additional analysis (sensitivity analysis)
was performed in which the 18 subjects were treated as non-responders. In this analysis, the
superiority of both active treatments (2.4g/day and 4.8g/day) over placebo was confirmed: 33 3%
and 28.7% vs 12.9%; p=0.001 and 0.008, respectively (Table 3).

Similar results were observed in Study 302, in which both active treatment groups were superior '

over placebo for the primary efficacy endpomt (40.5% and 41.2% vs 22.1%; p=0.010 and
p=0.007, respectively).
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Table 2 Proportion of Subjects in Remission at Week 8

SPD476
2.4g/day 4.8g/day Placebo
n (%) n (%) n (%)
Study-301 n=88 n=89 n=85
Proportion of Subjects in Remission 30 (34.1) 26 (29.2) 11 (12.9)

-value 0.001 0.009

A Teat
Study-302 n=84 n=85 n=86
Proportion of Subjects in Remission 34 (40.5) 35 (41.2) 19 (22.1)
-value 0.010 0.007
Pooled Studies n=172 n=174 n=171
Proportion of Subjects in Remission 64 (37.2) | 61(35.1) 30(17.5)
p-value <0.001 <0.001
(Compiled by the Reviewer from sponsor’s Text Table 12 and Text Table 21, Module 2, Section 2.7.3)
Table 3 Sensitivity Analysis- Primary Efficacy Endpoint (Study 301)
SPD476
2.4g/day 4.8g/day Placebo
n=93 n=9%4 n=93
Study-301 n (%) n (%) n (%)
Proportion of Subjects in Remission 31(33.3) 27 (28.7) 12 (12.9)
p-value 0.001 - 0.008

(Ref. Text Table 12, Module 2.7.3, Study 301)

‘MO comment: in each pivotal study as well as pooled studies, the primary efficacy analysis
demonstrated that at Week 8, both Mesavance doses were superior over placebo. The remission
rates in Study 302 were notably higher for all three treatment groups compared to the rates seen
in Study 301, although the reason for disparity is unclear. Both studies were almost identical in
study design and conduct with the exception of dosing schedule in the 2.4g/day group which was
administered BID in Study 301 and QD in Study 302. The fact that similar magnitude of
increased remission rates were also seen in both placebo and Mesavance 4.8g/day QD treatment
arms, both of which can be directly compared between studies would indicate that this was study .
related rather than anomalous to a particular treatment arm. It worth noting hat the two studies
were conducted in different groups of countries. It is possible that multinational clinical studies
are liable to be characterized by degree of heterogeneity. However, in the reviewer's opinion, the
apparent differences in the remission rates has no impact on the overall interpretation of the
efficacy data given the efficacy of both Mesavance doses compared to placebo remained
comparable in Study 302, and more importantly, the treatment effect is similar to that in Study
301.

While the pivotal studies were not designed to demonstrate superiority of one Mesavance dose
over the other dose (2.4g/day vs 4.8g/day), the two doses appeared to have similar efficacy
profiles across both studies as well as pooled studies, suggesting that the high dose would not
provide additional clinical benefits. Both regimens (QD and BID) of Mesavance 2.4g/day dose
are shown to be effective, thus the sponsor's proposal to use-a QD regimen is acceptable.
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The proposed duration of therapy is consistent with the current clinical practice and approved
mesalamine products for the indication.

e Supportive Analysis

In Study-302, an exploratory analysis was conducted to compare remission rates between the 4
treatment arms (Table 4). The analysis demonstrated that the proportion of subjects in remission
at Week 8 was greater in the SPD476 2.4g/day and 4.8g/day groups compared to the Asacol
2.4g/day and placebo groups (41.2%, 40.5%, 32.6% and 22.1%, respectively). However, the
differences between active treatment groups were not statistically significant.

Table 4 Proportlon of Subjects in Remission at Week 8 -ITT Population (Study-302)

Placetio SPR476 SPDATE Asaso!
{N=886) 2.4g/day QD ! 4. 8Bg/day QD 2.4g/day
(N=84) {N=85) TID (N=86)
Number of subjects in remiassion
nYe) L1921 34 (40.8) | 35(41.2) 28 {328)
Tomparison of Asacol vs placebo” T ]
Qdds ratic. 1.70
25% Cl 0.86, 3.26
p-viatue’ e i 0124
Comparisor of SPD476 vs Astcol - ’
| Odds ratio . : 1.41. 1.45
‘95% Ci ) o 0.75,. 2.64 0.78,2,71
pvalua? S : D.284 0243

Sdurce; Study feport SRPDA76-302, Section 12 1. Table 2.1,
* Valuss from the chi-: squm‘ad test .
1 p-value was evaluated atthe 0.06 m_gmﬁcanc& eveél

(Ref. Text Table 13, Module 2, Section 2.7.3)

MO comment: Asacol finding would not provide conclusive comparative efficacy information, as
it was tested only in one study. Furthermore, the clinical trials that led to Asacol approval used
different efficacy criteria/endpoints, which make comparison across studies difficult.

o Secondary Efficacy Analyses

In both pivotal studies, the results of secondary efficacy analyses including clinical
improvement, assessment of treatment failure, clinical remission, sigmoidoscopy improvment
and change from basline in UC-DAI score supported the primary efficacy findings by
consistantly demonstrating greater response with active tremants over placebo (Tables 5 and 6).
However, the reader is cautioned that the numerous p-values presented by the sponsor are not
adjusted for multiple comparisons that have been performed.
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Table S Results of Secondary Efficacy Endpoints (%Patients)-Study 301

Secondary Efficacy Varialbes SPD476 SPD476 Placebo
2.4g/day 4.8g/day
n=88 n=88 n=85
Clinical Improvement 55.7% 59.6% - 25.9%
Treatment Failure 284% 249%™ 54.1%
Clinical Remission 37.5% 32.6% 18.8%
Sigmoidoscopic Improvement 64.8% 71.9% 36.5%
Change from baseline in UC-DAI score 271" -3.46™" 0.79
*p < 0.05, **p < 0.01, ***p < 0.001 (each vs placebo)
Ref. copied {rom sponsor’s Table 3 in the proposed labeling.
Table 6 Results of Secondary Efficacy Endpoints (%oPatients) -Study 302
SPD476 SPD476 Asacol Placebo
Secondary Efficacy Variables 2.4g/day 4.8g/day 2.4g/day -86
n=84 n=85 =86 N
Clinical Improvement 60.7%" " 64.7% " 55.8% 39.5%
Treatment Failure 214%™ 200%™ 27.9%"" 47.7%
Clinical Remission 41.7%" 412%" 33.79% 22.1%
Sigmoidoscopic Improvement 70.2%"" 76.5% " 60.5%" 41.9%
Change from baseline in UC-DAI score -3.34" -3.58™ 301 -1.94
*p < 0.05, **p < 0.01, ***p < 0.001 (each vs placebo); NS = not significant

Ref. copied from sponsor’s Tables 4 in the proposed labeling.

e Primary Efficacy Analyses by Subgroup (Pooled Pivotal Studies)
Results of primary efficacy analyses by subgroups are summarized in Table 7.

The subgroup efficacy analysis by gender demonstrated that both active treatment groups were
superior over placebo in both males and females. In males the remission rate was 29.4% with

-2.4g/day and 28.7% with 4.8g/day compared to 14.3% with placebo (p=0.016 and p=0.019,
respectively). Similar results were seen in females: 44.8% with 2.4g/day and 41.4% with 4.8
g/day compared to 20.7% with placebo (p=<0.001 and p=0.004, respectively).

In a subgroup with moderate disease, both active treatments were superior over placebo for the
primary efficacy endpoint: 33% with 2.4g/day and 35% with 4.8g/day compared to 16% with
placebo (p=0.004 and p=0.001, respectively). In subjects with mild disease, superiority over
placebo was achieved with the 2.4g/day group (45% vs 21%; p=0.004), while the efficacy was
greater with 4.8g/day than with placebo, the difference did not reach a statlstlcal significance
(36% vs 21%; p=0.061).

Significantly greater proportion of subjects with left-sided disease achieved remission with both
2.4g/day and 4.8g/day groups compared to placebo group (37% and 33% vs 19%; p=<0.001 and
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- p=0.006, respectively). Similar results were observed in subjects with proximal disease (37%,
and 43% vs 14%; p=0.034 and 0.005, respectively), however, the number of subjects in this
group was small.

Analysis by age and race would not provide meaningful information given the small number of
patients aged > 65 years (<10%) and a small-number of non-Caucasians in the clinical program.

Table 7 Proportion of Subjects in Remission by Subgroup (Pooled Studies)

SPD476
Subgroups Placebo 2.4 g/day 4.8 g/day
n=171 n=172 n=174
) /N (%) N (%) wN (%)
Gender ’
Male (n=256) 12/84(14.3) 25/85 (29.4) 25/87 (28.7)
p-value (active vs placebo) 0.016 0.019
Female (n=261) 18/87 (20.7) 39/87 (44.8) 36/87 (41.4)
value (active vs placebo) <0.001 0.004
Disease Activity
Mild (n=195) 12/58 (20.6) 30/67 (44.8) 25/70 (35.7)
p-value (active vs placebo) 0.004 0.061
Moderate (n=319) 18/112 (16.1) 34/104 (32.7) 36/103 (35.0)
value (active vs placebo 0.004 0.001
Disease Extent
Left-sided (n=404) 24/129 (18.6) 51/137 (37.2) 46/138 (33.3)
p-value (active vs placebo) <0.001 0.006
Other (n=112) 6/42 (14.3) 13/35 (37.1) 15/35 (42.9)
p-value (active vs placebo) 0.034 0.005

Compiled by the Reviewer (Ref. Text Tables 37, 41 and 43; Module 2, section 2.7.3)

6.1.5 Clinical Microbiology

Not applicable

6.1.6 Efficacy Conclusions

In the reviewer's opinion, both studies (Study 301 and Study 302) successfully demonstrated that
Mesavance is effective in the induction of remission of active, mild to moderate UC in adults.
Both Mesavance doses (2.4g/day and 4.8g/day) were superior over placebo for the primary
efficacy endpoint. Both Mesavance doses also provided consistent benefits in secondary efficacy
variables. While the studies were not designed to demonstrate superiority of one dose over the
other dose (2.4g/day vs 4.8g/day), both Mesavance doses appeared to have similar efficacy
profiles across both studies as well as pooled studies, suggesting that the high dose would not
provide additional clinical benefits.
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7 INTEGRATED REVIEW OF SAFETY

7.1 Methods and Findings

‘Mesavance has been evaluated in 655 UC patients in controlled and open-label trials. Emphasis
has been placed on the analysis of the placebo-controlled pool from the 2 pivotal studies since it
is only here that unbiased assessment of the safety of the study drug could be made. In both
studies, the majority of subjects in all active treatment group received treatment for >8 weeks.
The median exposure with placebo was very similar to that in the active treatment group. Of a
total of 621 UC patients, 356 received 2.4g/day or 4.8g/day Mesavance, 179 received placebo
and 86 received Asacol (approved formulation). There were no notable differences between the
treatment groups in regard to demographic and baseline characteristics at screening. The
population was primarily Caucasians, the proportions of male and female subjects were similar
and the mean age was 42 years.

In pooled analyses of safety data, the percentage of subjects who experienced treatment-
emergent AEs was similar with placebo and active treatment groups (approximately 35%). More
treatment-emergent AEs (all causalities experienced by > 2% of subjects) occurred in the
placebo group (119 events) than in each of the Mesavance treatment groups (109 events in the
2.4g/day, 92 events in 4.8 g/day). Gastrointestinal (GI) disorders were the most common events
in all treatment groups, and were.more frequent with placebo treatment (15% vs 24%).

Treatment-related AEs experienced at least by 1% of any Mesavance groups (2.4 g/day and 4.8
g/day groups) and at the rate greater than placebo were headache (5.6%, 3.4% and 1%,
respectively), flatulence (4%, 2.8%, and 2.8%, respectively), increased ALT (0.6%, 1.1%, 0%,
respectively), alopecia (0%, 1.1%, 0%, respectively) and pruritus (0.6%, 1.1% and 0%,
respectively). None of the ALT changes were deemed to be clinically significant.

The majority of AEs were mild or moderate in severity. The percentage of patients with severe
AEs was higher in the placebo group (6.2% in placebo; 1.1% in 2.4g/day; 2.2% in 4.8g/day). The
most common severe AEs were GI disorders which were mainly symptoms associated with UC.
Pancreatitis occurred in less than 1% of patients during clinical trials and resulted in '
discontinuation of therapy with Mesavance in patients experiencing this event. A lower
percentage of Mesavance patients discontinued therapy due to AEs compared to placebo (2.2%
vs 7.3%). The most frequent AE leading to discontinuation from Mesavance therapy was '
exacerbation of UC (0.8%).

Ten subjects (5 with placebo, 3 with Mesavance 2.4g/day and 2 with Mesavance 4.8g/day)
experienced a total of 13 serious adverse events (SAEs). The majority of SAEs were GI disorders
(10/13 events), mostly colitis or UC (7/10). All SAEs were reported to be unrelated to study
medication except for two cases of pancreatitis (one each with 2.4g/day and 4.8g/day) deemed
serious secondary to hospitalization. Both of these patients recovered from their episodes of
pancreatitis.
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.Safety profile from two 8-week phase II studies (Studies 201 and 202) were similar with the
safety profile observed in the placebo controlled studies. :

There is an ongoing, long-term (12 to 14 months), open-label, extension study (Study 303) which
enrolled subjects from the two placebo-controlled pivotal studies, and comprises an 8-week acute
phase using Mesavance 4.8 g/day BID and a randomized maintenance phase using Mesavance
2.4 g/day QD vs 2.4 g/day BID. Subjects from pivotal studies (studies 301 and 302) who had not
achieved remission could enroll into acute phase of study. The maintenance phase comprised
subjects in remission, either at the end of the pivotal studies, or after the acute phase of study.
Interim data indicate that continuing exposure to Mesavance in a long-term maintenance study is
not associated with any accumulation of risk. The safety profile of Mesavance 2.4g/day (QD or
BID) in maintenance therapy to date is consistent with the safety profile observed in the 8-week
placebo controlled studies.

Mesavance is not currently approved for marketing in any country. However, the active
ingredient (mesalamine) of Mesavance is also the active ingredient in a number of products
marketed throughout the world. In view of the extensive clinical use of mesalamine products to
treat UC, the safety data presented under this application appear acceptable.

- 7.1.1 Deaths

There were no death in phase II and phase III studies.

There were two deaths in the long-term, open-label extension study (Study-303). Subject 71105
experienced a fall that resulted in death; this was termed suicide based upon the diagnosis

on the death certificate. He was severely intoxicated and fell from the balcony. Subject 56210
received a fatal electric shock while cleaning a car with a vacuum cleaner.

None of the fatal SAEs were considered study drug related by the investigator. A review of the
narrative did not suggest the events were related to study drug.

7.1.2 Other Serious Adverse Events

In the placebo-controlled Pool, the incidence of SAEs was low and consistent with the presence
of acute UC. Ten subjects (5 receiving placebo, 3 receiving SPD476 2.4g/day and 2 receiving
SPD476 4.8g/day) experienced a total of 13 SAEs. Of these 13 events, ten were GI disorders (7
placebo, 2 with SPD476 2.4g/day and 1 with SPD476 4.8g/day), 2 were pancreatitis (on from 2.4
g/day and the other from 4.8 g/day) and 1 gastroenteritis. With the exception of the two cases of
pancreatitis (one reported as possibly related and one as probably related), all other SAEs were
reported to be unrelated to study medication. Both of the patients recovered from their episodes
of pancreatitis.
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7.1.3 Dropouts and Other Significant Adverse Events

7.1.3.1 Overall profile of dropouts

In Placebo-controlled Pool, premature discontinuations occurred more frequently with placebo
group than with SPD476 group (41.9% vs 18.7%), Table 8. There was no difference between the
SPD476 treatment groups (18.4% and 19.0% with 2.4g/day and 4.8g/day, respectively).
However, fewer subjects receiving the higher dose of SPD476 discontinued owing to AEs (1.1%
and 3.4% of subjects receiving SPD476 4.8g/day and 2.4g/day, respectively). '

The most frequent reason for premature discontinuation in all treatment groups was lack of
efficacy; however, the proportion was greater with placebo than with SPD476 group (26.8% vs
11.2%). Discontinuation due to AEs was the second common reason occurring in 7.3% receiving
placebo and 2.2% subjects receiving SPD476.

Table 8 Subjects Disposition-Placebo-controlled Pool

Number (%) of subjects Placebo SPD476 SPD476 Al SPD4TE
2 4g/day 4.8g/day :
Randomised e 179 179 179 358
Safety Population n (%) 179 (100.0) | 177 (989) | 179 (100.0) | 356  (99.4)
“Took study medication 1797 (100.0) | 177 - (98.9) | 179 (100.0) | 356  (99.4).
} Completed study 1104 s8.1) | 146 (818) | 145  (81.0) {291  (81.3)
Number {%) of subjects 75 (41.9) | 33 (184) | 34  (19.0) ! 87  (18.7)
who discontinued :
Reason for discontinuation
AE/SAE 13 7.3) 8 34) 2 (ani 8 (2.2)
Non-compliance 1 0.6) 2 {11 1 8| 3 (0.8)
Lack of efficacy 48 (26.8) 18 (10.1) 22 (12.3) 40 {11.2}
Subject request 6 (34) 4 @2y 3 @ni 1 2o
Lost to foliow-up 1 ©06)] -0 0 3 {1.7) 3 (0.8)
" . ‘Protacol violation . :] 4 1 (22) 0 ol 2 (1 2 {0.6)
- Other nl s A 2 @n | oo 2 (06)

Ref. Text Table 5, Model 2.7.4

7.1.3.2 Adverse events associated with dropouts

In the placebo controlled pools, discontinuation due to AEs occurred in 7.3% receiving placebo,
- and 2.2% subjects receiving SPD476 (Table 9). Most withdrawals were due to GI events
associated with UC. Two subjects (one receiving SPD476 2.4g/day and one 4.8g/day) were
withdrawn from Study-301 after experiencing a severe treatment-related AE of pancreatitis,
reported to be possibly and probably related to study drug, respectively.

In a long-term open-label study (Study 303), there were 15 AEs that resulted in withdrawal (ten
during the acute and five during the maintenance phase). The majority of discontinuations in
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both phases were due to GI disorders associated with UC. The majority was reported to be
unrelated to study treatment and only one (severe pancreatitis) was reported as probably related
to treatment.

MO comment: There appears to be no dose-response regarding dropouts due to AEs.

Table 9 Treatment-Emergent AEs Leading to Discontinuation Placebo-controlled Pool

System organ class . Placebo SPD476 SPD476 All SPDATS
Prefefred term i 2 4gfday - 4.8g/day
Number (%} of subjects : (N =179) {N=177) (N = 179) | (N = 356)
Number of subjects 13 (7.3} & (3.4} 2 (.9 |- 8 {(2.2)
withdrawn due to an AE
Gastrointastinal 13 {7.3) 4 (2.3) 2 (1.1) & “.7
disorders -
Colitis 1 (0.6) 0 o} 8]
Colilis ulcerative 9 (6.0) 2 {(1.1) 1 (0.6) 3 (0.8)
Colonic haemorrhage A (0.6} 0 o) o]
Oiarrhoea 0 1 (0.6) ] 1 (0.3)
Dyspepsia 1 {08) 4] Q 4]
Frequent bowel 2. (1.1). - 8] ] 0
rmovements . : ’
Pancreatitis FETE PR ) 1 (0.6) 1 (0.6) 2 {0.6)
Getieral disarders and "0 7 U 1 0e) | o 1 (0.3)
administration site : - P _ . ;
conditions i . S : e
Asthenia R L 1 (0.6) o 1 ..(0.3)
Psychiatric disorders 0 1 (0.6) S (0.3)
Anxiety . 0 1 . (0.6) 0 - 1’ (0.3)

Source: Appendix 2.7.4.8.4, Table 2.3.4 .
Pearcentages are based on the number of subjects in the safety population for each treatment group.

Ref. Text Table 16, Module 4, 2.7.4.

7.1.3.3 Other significant adverse events

Apart from AEs that resulted in discontinuation, there were no other significant AEs.

7.1.4 Other Search Strategies

The safety data from each pivotal study were reviewed separately and the results were compared
to the sponsor’s integrated summary of safety. The narrative of SAEs was reviewed.

7.1.5 Common Adverse Events

7.1.5.1 Eliciting adverse events data in the development program

In pivotal clinical trials, safety monitoring included a full physical examination, vital signs, full
review of systems, urinalysis, biochemistry and hematology evaluations. A full biochemistry and
complete hematology evaluations were performed at selected visits (screening visit, week-4 visit
and end of study/early withdrawal). Urine pregnancy tests were obtained at the beginning and
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end of study. During the maintenance study (Study 303), safety was monitored at Months 1, 3, 6,
9 and 12. Electrocardiogram (ECG) measurements were evaluated in healthy volunteers.

In order to avoid bias in eliciting AEs, subjects were questioned in a non-leading way at all study
visits about changes in their health or concomitant medication usage since their last visit, this
information was collated prior to completion of assessments at all study visits. In addition, any
symptoms/conditions reported during assessments deemed clinically significant by the
investigator were assessed as AEs. All AEs (related, unrelated, serious and non-serious) were

“recorded from the time of informed consent was signed until the end of treatment exposure, and
documented on the CRF and source documents. Furthermore, AEs were recorded 30 days
following the last exposure to the study product.

A change in a safety laboratory investigation value could represent an AE if the change was

- clinically relevant or if, during treatment, a parameter was observed to shift from a normal value
to a pathological one or an already pathological value worsened to a greater extent. The
investigator was responsible for deciding whether a change in a laboratory parameter was
clinically significant and, therefore, represented an adverse event.

MO comment: the applicant’s methods of eliciting AE data appear acceptable.

7.1.5.2 Appropriateness of adverse event categorization and preferred terms

Adverse events were coded using Medical Dictionary for Regulatory Act1v1t1es (MedDRA) and
were categorized by System Organ Class (SOC).

MO comment: in the Reviewer’s opinion, AE categorization and preferred terms used in the
clmtcal program are acceptable.

7.1.5.3 Incidence of common adverse events

In the placebo-controlled pool, the percentage of subjects who experienced treatment-emergent
AEs was similar with placebo and active treatment groups (approximately 35%). More
treatment-emergent AEs (all causalities experienced by > 2% of subjects) occurred in the
placebo group (119 events) than in each of the Mesavance treatment groups (109 events in the
2.4g/day, 92 events in 4.8 g/day). Gastrointestinal disorders were the most common events in all
treatment groups, and were more frequent with placebo treatment (24% with placebo; 18% with
2.4g/day; 15% with 4.8g/day group). The most common individual events with Mesavance were
headache, where the incidence was considerably higher than with placebo (0.6% with placebo,
5.6% with 2.4g/day; 3.4% with 4.8g/day), and flatulence, where the incidence was similar (2. 8%,
4% and 2.8%, respectively). :

Treatment-emergent AEs (all causalities) during the open-label maintenance phase experienced
by >2% of subjects in any treatment group are presented by SOC and preferred term in Table 11.
Overall, similar percentage of subjects (15%) in both treatment groups (SPD476 dosage of
2.4g/day QD vs 2.4g/day BID) experienced AEs during the maintenance phase. Gastrointestinal

30



Clinical Review

Fathia Gibril, MD, MHSc
NDA 22-000

Mesavance (Mesalamine) .

disorders were the most frequently reported AEs in both treatment groups. Individual AEs were
infrequent, occurring in no more than three subjects in any treatment group.

7.1.5.4 Common adverse event tables

Table 10 Treatment-Emergent AEs (All Causalities) Experlenced by >2%
of Subjects: Placebo-controlled Pool-

System organ class © Placebo SPD4A7€ i "SPD476. Al SEDATE -
Prefotrad term P . 24g/day . 4,8g/day - .
Number (%3 orsubjec:s (N=179) (N=1T7y N7 (N = 356)°
Numbec of suibjiects with &1 AE i v {34.6) &84 {36.2) 58 | (324) 1225 (34.3)
Number of events 119 109 82 . 201 -
] Gasteointestinal disorders 43 {24.0) 32 {18.1) 21 {11.7) 83 {t4.9)
Abdominal pain 5 2.8) 4 (2.3) 2 {1.1) a6 A{1LTY
Colitis utcerative 11 ©1) 7 4.0) 4 {0.6) 8 @
Diarrhoea - | 17 4 (2.3) ] 4 1.1)
Flatuence 5 28) 7 (4.0) 5 (2.8) 12 - (3.4
Nausea 4 2 3 (L7 | .8 (28) | 8. - (22)
infections and infestations 10 {5.8) 8 {3.4) 14 {7.8) 20 - (5.6)
b Nasophavyngms o 1 8y ; 0O 4 (2.2} 4 1.1}
"Nervous system disorders 4 (2.2) 10 (6.6) 8 . (4.5) 8 (5.1)

Headache 1 {D.6) 1D {5.6) & {3.4) 16 (4.5)
Skin and subcutaneous tissue 4 {2.2) 4 {2.3) -] (5.0) 13 (8.7)
disorders i . A
WMusculoskeletal and o 7 (3m) 8 {4.5) s (2.8) ;| 13 (3.7)
connective tissue disordecs
General disorders and 7 {3.9) 7 {4.0} 7 (3.9).; . 14 (2.9)
administration site conditions

Pyrexia ' 3 (1.7) 2 (1.1) |- 04 - (2.2) 6.7 (7)Y
Investigations 7 {3.9) [ (2.8) 7 3.9) 12° - (3.4)

Weight decreased 4 {(2.2) 1 (0:6) Qo 1 (0.3)°
Blood and lymphatic system 2 {1.1) 4 (2.3) o . 477 {1.9)
disorders . s o 3
Metabolism and nutrition 4 {2.2) 1 (0.6) 3 (1:7) 4 {1.1}
disorders S Vi -

Sourca: Apgiofulix 2.7.4.8.4, Tabite 2.3.1
Percentages are based on the number of subjects in the Safety Population for each treatmént gioup.

Ref. Text Table 8, Module 2, section 2.7.4.

Table 11 Treatment-Emergent AEs (All Causalities) Experienced by >2%
of Subjects : Study SPD476-303 Maintenance Phase (Interim Data)

System Organ Class SPD476 2.4g/day QD | SPD4762.4g/day BID Overall

. : (N = 215) (N =218) {N= 433y
Number (%) of subjects - :
Totat - 30 T(14.0) 3 tisA ) . 83 {148}
Gastrointestiital disorders 11 (6.1} 12 (5.8) ~28 0 (63
infections and infestations -] {2.8) 10 4.6) - 18 3.7}
fnvestigations [} {2.8) 6. {23y 1 11 oas)
Blood and lymphatic system 4 (1.9) B (2.3) . 8’ {2:%)
disorders A ;
Respiratory, thoracic and 2 {0.9) [ @3) &7 . (1.8)
mediastinal disorders ) . .

Source: Text Table 24 of the Interim Study Report for SPOATE-303 (v1.0; 31 Augusl 2004}
Ref. Text Table 13, Module 2, section 2.7.4.

-

7.1.5.5 Identifying common and drug-related adverse events

In the placebo-controlled pool, the incidence of treatment-related AEs that can reasonably be
considered drug-related was similar across the active treatment groups, and there was no
evidence of an increased incidence with the higher dose of SPD476 for any individual AE.

Treatment-related AEs experienced at least by 1% of any Mesavance groups (2.4 g/day and 4.8
g/day) and at the rate greater than placebo were headache (5.6%, 3.4% and 0.6%, respectively),
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flatulence (4%, 2.8%, and 2.8%, respectively), increased alanine aminotransferase (0.6%, 1.1%,
0%, respectively), alopecia (0%, 1.1%, 0%, respectively) and pruritus (0.6%, 1.1% and 0%,
respectively). None of alanine aminotransferase changes were deemed to be clinically
significant. :

7.1.5.6 Additional analyses and explorations

The incidence of AEs that was primarily related to GI disorder was slightly higher in females
than in males for Mesavance group (37.8% vs 30.7%). However, there was no increased risk
with the higher dose of Mesavance, and more importantly, the overall incidence was similar to
that with placebo group in both genders.

The clinical program did not include sufficient number of subjects aged 65 and older (<‘1 0%) to

determine whether they respond differently than younger subjects. Similarly, analyses by race
would not provide meaningful information as the number of non-Caucasian was very small.

7.1.6 Less Common Adverse Events

A review of less common AEs did not identify any specific safety concern.

7.1.7 Laboratory Findings

There were no laboratory findings of clinical importance in regard to values over time, individual
patient changes or individual clinically important abnormalities.

7.1.7.1 Overview of laboratory testing in the development program

Criteria for identifying Clinically Significant Laboratory Abnormalities (CSLA) were predefined
in the protocol (Tables 12 and 13)

Table 12 Hematology Normal Ranges and Defined Outlier Criteria

‘Paramater” ender S Fower L’Im:tTSl Upper Limt 1 OGlliEe Criteria’
Basophils. o ) - 2 T >0
Eosinophits ] S ERNRE TR S s
-Erythrocytes 10 F 42T 88 ik
o N M. ERa 1 XS R
Haermatoorit \\ TE 0347 050 {7 <032
: M 039 0.53 <0.37

Haemoglobin mmobil. E 7.4 9.92 <589

i : I R Y ERA .68 - 1116 <7.13
LeuKocytes oML RO BURY o 28,5160
Lymptiocytes % : 025 a8 <10; >50
MCH A g e . 27 22 . . ,v‘ :
" MCHC mmoll 1 198 2.3 -
MCcV L 78 102 :
Monocytss % 2. S 10 »25
Neutrophits % 30 . G5 <40
Platelet count 10%L : 144 440 <76, »700

Ref. Text Table 24, Module 2.7.4
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Table 13 Biochemistry Normal Ranges and Defined Outlier Criteria

" i parametars o B L ST Génderage | St Lower Limit S1. Upper Limit[Olitlier Griteral
Albumin - gL : - 30 : 50 <30 -
Alkalirie Phosphatase uiL 15-19'years |- O 267 >3 x ULN

. - *20 véars 31 121 >3 X ULN
Caloium 1 mimow B 2 ‘ 2.75 <1.96, >2.87
Creatiniing umolfl. F 0 B84.9 >176.8
M o 102.9 »176.8
GGT UL F 6 32 »3 x ULN
) M 10 49 =3 x ULN
AST uiL F- 1 32 >3x ULN
M 1 . 39 >3 x ULN
ALT un F 1 30 3 x ULN
v 1 39 >3 X ULN
Glucose = - mmol/L. 3.33 7.77 <3.06, >8.90
Potassium . mumolL . 35 5.5 | <3,26
-Sodium mmoliL. 136 148 <125, >160
~Total bilirubin amol/L. N7 18.8 >34.2
Total protein gt : 66 87 <50, >80
Urea mmol/L : 3.33 8.33 =599

Ref. Text Table 25, Module 2.7.4

7.1.7.3 Standard analyses and explorations of laboratory data

Hematology and biochemistry parameters are presented as changes from screening to

Weeks 4, 8 and endpoint (end of study or withdrawal) for Placebo-controlled Pool. Urinalysis
parameters are presented as changes from screening to Week 8 and endpoint. A change in a
safety laboratory investigation value could represent an AE if the change was clinically relevant
or if, during treatment, a parameter was observed to shift from a normal value to a pathological
one, or an already pathological value worsened to a greater extent. The investigator was
responsible for deciding whether a change in a laboratory parameter was clinically significant
and, therefore, represented an adverse event.

7.1.7.3.1 Analyses focused on measures of central tendency

In the placebo-controlled pool, the mean data for all hematology and biochemistry parameters
were unremarkable and there were no notable mean changes in any group across the course of
study. ‘ : :

Changes from screening in mean ALT, AST and GGT values indicated a trend to increase - -
with SPD476 4.8g/day; however, overall mean values for these parameters remained within
normal limits at all time-points and no group mean changes were of clinical significance. None
of the ALT, AST or GGT changes were deemed to be clinically important. '

7.1.7.3.2 Analyses focused on outliers or shifts from normal to abnormal

There was a trend for the incidence of AST, ALT and total bilirubin outliers to increase slightly
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with increasing SPD476 daily dose and when compared to placebo. However, the number of
subject was too small to draw any conclusion, thus the clinical significance of this finding is
unknown.

7.1.3.3.3 Marked outliers and dropouts for laboratory abnormalities

There were no dropouts due to laboratory abnormalities in this clinical program.

7.1.7.4 Additional analyses and explorations

There were no additional analyses and exploration performed in this clinical program.

7.1.7.5 Special assessments |

There were no special assessments performed in this clinical program.

7.1.8 Vital Signs

7.1.8.1 Overview of vital signs testing in the development program

In this clinical program, vital signs (blood pressure, heart rate, respiratory rate and temperature)
were assessed at screening, baseline, Weeks 2, 4, 8 and endpoint (end of study or withdrawal) for
the Placebo-controlled Pool. Analyses are presented as changes from baseline and are also
presented by dose and frequency of dosing. The protocol defined criteria for identifying
clinically significant vital sign abnormalities are summarized in Table 14.

Table 14 Vital Slgns Normal | Ranges and Deﬁned Outher Crltena

‘Outlier Criteria .
+/-25 bpm change from basellne
Diastolic Blood Pressure +/-20 mmHg change from baseline
. Systolic Biood Pressure - |- +/-20 mmHg change from basgline
Ref. Text Table 29, Module 2,7.3

7.1.8.2 Selection of studies and analyses for overall drug-control comparisons

Examination of the vital signs data froin two placebo controlled studies revealed no adverse
event signal.

7.1.8.3 Standard analyses and explorations of vital signs data

7.1.8.3.1 Analyses focused on measures of central tendencies

There were no notable or clinically significant mean changes from baseline in vital signs
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over time in any treatment group. There was no mdlcatxon of any dose relationship or effect of
dosage regimen on any parameter.

7.1.8.3.2 Analyses focused on outliers or shifts from normal to abnormal

There were 41 vital signs outliers from 38 subjects in the clinical program. The incidence of both
high and low outliers was small for all parameters and was similar for the SPD476 groups and
placebo. The only notable difference between the two doses of SPD476 was in the incidence of
low SBP outliers (6.1% of subjects vs 2.8% with 4.8g/day and 2.4g/day, respectively). However,
the incidence with the higher-dose was similar to that observed with placebo treatment (5.0%).

7.1.8.3.3 Marked outliers and dropouts for vital sign abnormalities

There were no dropouts due to vital sign abnormalities in this clinical program.

7.1.9 Eiectrocardiograms (ECGs)

Electrocardiogram (ECG) data were collected from studies in healthy volunteers. There were no
notable changes in 12-lead ECG parameters from screening to the end-of-study/early termination
visits. No volunteers had changes from screening in QTc intervals of >30 msec at any time-point,
except for Subject 0001, who had a pre-dose QTc interval of 469 msec on Day 1 of Treatment
Period 1, compared to 435 msec at screening. However, this subject had a QTC interval reading
of 447 msec in a recheck performed approximately 15 minutes prior to dosing on the same day;
therefore, the change from screening was within the specified range. Most volunteers had QTc
intervals of <450 msec at all time-points. '

7.1.9.4 Additional analyses and explorations

There were no additional analyses and exploration performed in this NDA.

7.1.10 Immunogenicity

Not Applicable

7.1.11 Human Carcinogenicity

The NDA did not include human carcinogenicity studies.

7.1.12 Special Safety Studies

~ The NDA did not include special safety studies.
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7.1.13 Withdrawal Phenomena and/or Abuse Potential

The sponsor indicated that there is no evidence in the SPD476 database, to suggest any
withdrawal or rebound effects and no instance of drug abuse has been reported.

7.1.14 Human Reproduction and Pregnancy Data

Pregnant and lactating females were excluded from participating in the SPD476 clinical trials.

7.1.15 Assessment of Effect on Growth

Not Applicable

7.1.16 Overdose Experience

There have been no reports of overdose with SPD476.

7.1.17 Postmarketing Experience

SPD476 has not been marketed for use in any country at the time of this NDA submission.
However, the active ingredient (mesalamine) of SPD476 is present in a number of marketed
products throughout the world, and has a well established safety profile.

7.2 Adeqitacy of Patient Exposure and Safety Assessments

7.2.1 Description of Primary Clinical Data Sources (Populations Exposed and
Extent of Exposure) Used to Evaluate Safety

SPD476 safety data have been collected from two phase II and two phase 3 clinical trials. In
addition, an interim safety data from an ongoing long-term, open-label study to evaluate safety
and tolerability of SPD476 for the maintenance of UC in remission have been reported. For the
clinical trial involving subjects with acute disease (8-week therapy), the two large placebo
controlled pivotal studies (Study 301 and Study 302) provided the major safety data. Emphasis
has been placed on the analysis of the placebo-controlled data since it is only here that unbiased
assessment of the safety of the test drug could be made. In two.8-week placebo-controlled
pivotal studies involving 535 UC patients, 177 received SPD476 2.4g/day, 179 received SPD476
4.8g/day and 179 received placebo (Table 15). The majority of subjects in all treatment group
received treatment for >8 weeks. The median exposure with placebo was very similar to that in
the active treatment groups (7.9 weeks placebo vs 8.0 weeks all SPD476) ’

Long-term safety was evaluated using the interim data analysis from maintenance phase of long-
term, open-label extension study (Study 303). The maintenance phase comprised subjects in
remission, either at the end of the pivotal studies, or after the acute phase of Study 303. As of
March 4, 2005, 443 patients in remission were enrolled into maintenance phase with median
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treatment duration of 13 weeks (Table 16). Additional safety information from 120-day safety

update is summarized under section 7.2.9 of this review.

Table 15 Overall Duration of Exposure: Placebo-controlled Pool

Placebo SPD4TB SPD4T76 ALL SPD4T8
2:4g/day 4.8g/day
{N=179) (N=177) (N =179) . (N=1356)
Exposire in weeks: n (%) )
010 <2 14 (78] 6 (34) 3 (1.7 3 (2.5)
2to <4 P @218) 15 851 16 ®9 | 31 7
410 <8 37..(207) ] 35 (198).| 45 _ (251) ] .80  {22.5)
28 : 85 (475)] 121 @84) | 111 - (62.0) | 232 (85.2)
| Missing 5 Lo e e 4 2o a (1.1)
I 72 ST AT 175 352
Median s teire .80 8.0 8.0
|- Min; Max j0,10 0,10 0; 10 0,10
Suf. . - 1062 1207 ¢ - 1288 2585

Ref. Text Table 1, Module 2.7.4

Table 16 Duration of Treatment Exposure: Maintenance Phase of Study-303
(Interim Data)

" $PD476 2.4g/day QD | SPD476 2.4g/day BID Ovaérall
_ {N=215) T (N =218) (N = 433)
Overall-{weeksY"; n {%): A ‘ - : S
Oto <4 K (3.3) 8 @n 15 (3.5)
4t0ci2 |42 (195 48 ©20) . 8o (20.8)
1210 <24 209 (502y- 7| 100 (45.9). 209 {48.3)
J240<3 - |40 peey 47 @16 |87 {20.1)
361048 140 6.8 13 (.0} 27 6.2)
>48 13 {1.4) 2 (0.9) 5 (1.2)
‘Median 131 13.1 1134
Min, max 0.1, 564 0.1,53.1 10,564

Stiurce: TextTable20 of the Intefim Stidy-Reporl for SPD476-303 (v1.6; 31 August 2005)

* Caloulated from day of last dose in maintenance phase ~ day of first dose in maintenance phase +1

Percentages are based od the number of subjects in the Safety Population dosed-during the mainienance phase in
each treatment group.

7.2.1.1 Study type and design/patient enumeration

The safety data for SPD476 comprises five clinical studies in subjects with UC (Table 17): a
phase 2 active controlled study comparing SPD746 3.6g /day TID vs Asacol enema 4g/day QD
for 8 weeks (n=79); a phase 2 dose ranging study including SPD476 1.2 g/day, 2.4 g/day and 4.8
g/day for 8 weeks (n=38); 2 placebo-controlled phase 3 studies comparing SPD746 2.4g/day and
4.8g/day vs placebo for 8 weeks (n=280 and n=343, respectively); and the fifth study is an
ongoing, long-term, open-label extension study which enrolled subjects from the two placebo-
controlled pivotal studies, and comprises an 8-week acute phase using SPD476 4.8 g/day BID
and a randomized maintenance phase using SPD476 2.4 g/day QD vs 2.4 g/day BID. Subjects
from studies from placebo-controlled studies who had not achieved remission could enroll into
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acute phase of long-term open-label study. The maintenance phase comprised subjects in
remission, either at the end of the pivotal studies, or after the acute phase of open-label study.

Table 17 Summary of clinical studies

Study Short titie Design Subjects Duration of Treatment arms, dally
reference randomised treat dose and regimeén
SPD476-201 Pllot efficacy R, 0B, PG 79 subjects with | B weeks SPDATE 3.8glday T10
‘study of active, left-sidad Asacol 4g/day QD
SPD478 vs uc . {enema}
Asacol enema )

SPD476-202 | Dose-ranging: R, DB, PG 38 subjects with | 8 weeks SPDA478 1,.2g/day QD
explaratory active, mild to .| SPD4AT6 2. 4g/day QO .
study modarate UC SPDATE 4.8giday QO -

SP0DA76-301 Efficacy & - R, D8, PG 280 subjects - 8.weeks SPDATE: 2. dglday 8|0

: . safety study' placebo- with active, mild . : SPD4TE 4 aglday QD
placelso vs, .-~ .1 controlled: to moderate UC I _placebo .
SPDATS: AR - S ey S

BPD476-302 _Efﬁc{acyf&' ; 1 R:DB, PG ‘$43-subjects - 1 8 weeks ol 'SPDd 'ngldayQD

_safety study:.. i placebo- with active, mild S0 | SBDATE 4 Sgiday QD
placebo vs. eomrolled - | to moderate UC . - 1. Asacol:24 g/day TID:
SPD476 and ; . . | placebo: -
Asscol . . ! E
SPD476-303 | 12-14 morith R*, Open, S42 subjects Acute Phase: | Acute Phase:
(interim extension safety | extension from sludies 8 weeks. SPD476 4.8g/day BID
" anatysis) study ) 8PD476.201 Maintenance | Maintenance Phase:
and -302 Phase: SPD4A78 2.4g/day QD

12 months SPDATE 2.4giday BID
QD=ance daily, BiD=twice daily; TID=lhree timss daily, UCsUlcerative colitis; Rerandomised;
DB=double-blind; PG=paraliel group

* Only the Maintenance Phase was randomised

7.2.1.2 Demographics

Demographic characteristics of placebo controlled pool are summarized in Table 18. Baseline
characteristics were comparable between treatment groups. The population was primarily
Caucasian, had a mean age of 42 years (< 10% were age 65 years or older) and gender
distribution was similar across the groups.

Table 18 Demographic Characteristics: Placebo-controlled Pool

Placebo SPDJA76 2.4g/Gay | SPDATB.4.8giday | Al SPD4TE
(N = 179) (N =177) {N = 178y (N = 356)
Geander; n (%)
Mate ) ) 20 (50.3) 85  (48.0) o1 {50.8) | 176 (49.4)
E€thnic origin; n (%) R
Caucastan 144 (80.4) 142, (80.2) 141 (ra.8) | 283 {79.5)
Black 3 (1.7) 4 2.3) 3 LTy |7 - oy
Hispanic 8 {4.5) 8 4.5) 7 3:9) | :15 4.2)
Astan/Pacific {stander 19 {10.8) 18 (10.2) ' 24 {13.4} 4z {11.8)
Other S @8 [ & (2.8) 4 228 @)
Age {years) L . U P
 ‘Mean (SD) ‘4268 (12955 418 (12701 334 (13.31) '342;'3 (13 01)
Age category 1 c o ' ’ RS IR oS
<65 years 170 (95.0) 169 (95.5) 164 (O1.6)1 -3333 (93 5)
265 yoars 9 (8.0 8 (4.5 15 84y .28 (65
Age category 2 ’ ’ ) -
<56 years 145 {81.0) 147 3.1 143 (79.9) | 290 (81.5)
. =65 years ‘34 (19.0) a0 (169} 36 {20.1) 66 . (18.5)

Ref Text Table 4, Module 2.7.4

7.2.1.3 Extent of exposure (dose/duration)

The two pivotal studies (Study 301 and Study 302) were similar in design, inclusion/exclusion
“criteria, endpoints, total daily dose and duration of therapy (8 weeks). In two 8-week placebo-
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controlled pivotal studies involving 535 UC patients, 177 received SPD476 2.4 g/day, 179
received SPD476 4.8 g/day and 179 received placebo. The majority of subjects in all active
treatment group received treatment for >8 weeks. The median exposure with placebo was very
similar to that in the active treatment groups (7.9 weeks placebo vs 8.0 weeks all SPD476).

In addition, long-term safety was evaluated using the interim data analysis from maintenance
phase of long-term, open-label, extension study (Study 303). The maintenance phase comprised
subjects in remission, either at the end of the plvotal studies, or after the acute phase of Study
303. As of March 4, 2005, 443 patients in remission were enrolled into maintenance phase with
median treatment duration of 13 weeks. In the maintenance phase patients were randomized to
either SPD746 2.4g/day QD or 2.4g/day BID. Additional safety information from 120-day safety
update is sunimarized under section 7.2.9 of this review.

7.2.2 Description of Secondary Clinical Data Sources Used to Evaluate Safety

7.2.2.1 Other studies

The studies relevant to safety evaluation have been outlined under Section 7.2.1.1 of this review.

7.2.2.2 Postmarketing experience

SPD476 has not been marketed for use in any country at the time of this submission. However,
the active ingredient of SPD476 (i.e., mesalamine) is present in a number of marketed products
and has a well established safety profile.

7.2.2.3 Literature
The applicant provided a few articles electronically with'this application. The reviewer

- performed additional literature search utilizing the Agency’s on line database as well as
resources and used them in describing various sections of this review.

7.2.3 Adequacy of Overall Clinical Experience

The study design and the protocol deﬁned endpoints are acceptable. The trlals were limited in
their lack of sufficient geriatric population and racial subsets

7.2.4 Adequacy of Special Animal and/or In Vitro Testing

The Agency did not request and this application did not include any new animal studies.

7.2.5 Adequacy of Routine Clinical Testing

The protocol defined clinical testing and safety assessments appear adequate.
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7.2.6 Adequacy of Metabolic, Clearance, and Interaction Workup

During the drug development, the sponsor found that mesalamine was unstable in plasma
samples stored at -20°C. As a result, the PK data from most of phase I studies appeared to be
questionable according to the Biopharm reviewer's preliminary assessment. It is indicated that
the biological samples from Study SPD476-105 were stored at -80°C for up to 59 days and,
therefore, this study was not affected by the stability issues discussed above. In addition, the
sponsor has recently conducted a new food effect and dose proportionality study (SPD476-106)
and the study result was submitted on August 29, 2006.

Due to the aforementioned stability issue, evaluation and comment on the adequacy of PK data is
differed to the Division's clinical pharmacology reviewer. The clinical pharmacology review was
not finalized at the time this review was completed. Any pertinent clinical pharmacology issue
will be addressed in the Medical Team Leader (Ruyi He, M.D.) supplementary review.

7.2.7 Adequacy of Evaluation for Potential Adverse Events for Any New Drug and
Particularly for Drugs in the Class Represented by the New Drug;
Recommendations for Further Study

The studies were appropriately designed to allow for adequate analysis of safety. Overall, the
pivotal studies demonstrated that the two doses tested are safe and well tolerated. The overall
safety profile of SPD746 was as expected according to the drug class.

7;2_.8 Assessment of Quality and Completeness of Data .

The data necessary to conduct safety review were included in the NDA. Overall, the applicant’s
quality of assessment appears acceptable.

7.2.9 Additional Submissions, Including Safety Update

The AE analyses in the 4-month safety update from an ongoing open-label, log-term study
(Study-303, data cut-off 01/24/06) and the original summary of clinical safety (12/19/2005)
show an overall similarity. The occurrence of AEs in the acute and maintenance phases of Study-
303 was low. Most AEs events, including SAEs and AEs that led to withdrawal, were GI
disorders and most of these were related to the underlying disease state of the study population.
Laboratory test and vital signs results were unremarkable.

The safety update also includes SAEs recorded in two other ongoing active controlled studies
(Study 304 and Study 306) as of 01/06/06.

e Two SAEs were reported in two subjects in Study 304
A 20-year-old Caucasian female (Subject 24503) experienced a miscarriage. Concomitant
medications at the time. of the event included progesterone. The subject was reported to be a
smoker (8 cigarettes daily). The Investigator confirmed that the subject had no other relevant
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medical history that could affect the outcome of the pregnancy. The subject started study drug on
02 September 2005 and stopped study drug on 20 September 2005. On 20 September 2005, the
subject was reported to be pregnant. On — . the subject experienced a miscarriage.
On: _ the subject underwent curettage of the uterus without complications. The
event is considered unexpected by the Investigator.

A 49-year-old Caucasian female (Subject 33102) experienced appendicitis. The subject started
study drug on 01 October 2005 that was then interrupted due to the event on ~—

(duration of interruption is unknown, but believed to be not more than two days). The subject
was admitted to hospital and underwent an emergency laparoscopic appendectomy without
complication. The principal Investigator reported that the event was unrelated to the use of study
drug. .

¢ Four SAEs were reported in three subjects in Study 306.
Subject 013 experienced a perianal abscess. Subject 219 experienced haematuria and renal
colic. Both events were considered unrelated to the study drug by the Investigator. Subject 289
experienced acute pancreatitis, but continued receiving study drug and the condition improved.
The relationship of the study drug to the event of pancreatitis was considered unknown by the
Investigator.

MO comment: Data from both ongoing active controlled studies (Studies 304 and 306) have not
been unblinded. The clinical significance of the aforementioned findings is unknown.

7.3 Summary of Selected Drug-Related Adverse Events, Importaht Limitations of Data, and
Conclusions

In the two 8-week placebo controlled studies, treatment-related AEs experienced at least by 1%
of any Mesavance group (2.4 g/day, 4.8 g/day) and at the rate greater than placebo were
headache (5.6%, 3.4%, and 0.6%, respectively), flatulence (4%, 2.8% and 2.8%, respectively),
increased alanine aminotransferase (0.6%, 1.1%, 0%, respectively), alopecia (0%, 1.1%, 0%,
respectively) and pruritus (0.6%, 1.1% and 0%, respectively). None of alanine aminotransferase
changes were deemed to be clinically significant. A rare AE that was probably/possibly drug-
related was acute pancreatitis as outlined elsewhere.

7.4 General Methodology
7.4.1 Pooling Data Across Studies to Estimate and Compare Incidence

7.4.1.1 Pooled data vs. individual study data

The incidence of AEs in pooled data and individual study data has been reviewed and
summarized under Section 7.1.5.3 and Appendix 10, respectively, of this review.
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Comparison of AEs across the pivotal studies showed that the overall incidence of treatment- :
emergent AE was higher in study 301 (affecting >40% of subjects per treatment group compared
to 20% per treatment group in study 302). The disparity was greatest between the placebo arms
of the two studies (50.5% vs 17.4%). In both studies, the events were predominantly GI disorder
associated with UC. The study designs are similar and there are no differences in the methods of
collecting data which could explain this apparent disparity. One difference between the study
designs is the regimen of the 2.4g/day SPD476 groups: QD in study 302 and BID in study 301.
However, one cannot attribute the higher AE rate in study 301 to BID rather than QD dosing,
because a similar difference between the studies in AEs rates was observed in the 4.8g/day QD
and the placebo groups, whose regimens were identical in each study.

The most obvious general difference between the studies is that they were conducted in
different groups of countries. In spite of a subset analysis of safety data by country revealing
no consistent clinically significant differences, it is possible that the observed difference in AEs
rates may have something to do with the higher propensity of one group of countries to report
AEs than another. It is possible that multinational clinical studies are liable to be characterized
by degree of heterogeneity.

After a careful review of the data, the reviewer concurs with the sponsor’s conclusion that the
difference between studies in AE rates has little impact on the interpretation of the overall safety
data. There were no novel AEs reported in study 301 and the incidence and type of AEs was
similar among three treatment groups.

7.4.2 Explorations for Predictive Factors

7.4.2.1 Explorations for drug-demographic interactions

Safety and effectiveness of SPD467 in pediatric patients have not been studied. The clinical
program did not include sufficient number of subjects aged 65 and older to determine whether
they respond differently than younger subjects. Analyses by race would not provide meaningful
‘information as the number of non-Caucasian was very small.

The incidence of AEs primarily related to GI disorder was slightly higher in females (All

SPD476; 37.8% vs 30.7%). However, there was no increased risk with the higher dose of
- SPD476, and importantly, the overall incidence was similar to that with placebo in both genders.

7.4.3 Causality Determination
The overall safety data including data from placebo-controlled trials do not.suggest that use of

SPDA476 is associated with any new safety signal. The overall safety profile was as expected
according to the drug class.
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8 ADDITIONAL CLINICAL ISSUES

8.1 Dosing Regimen and Administration

The recommended dosage for the induction of remission in adults with active, mild to moderate
UC is two to four 1.2g tablets to be taken once daily for a total daily dose of 2.4g to 4.8g.

MO comment: The proposed wording of the total daily dose ( —— _ inthe Dosage and
Administration Section of the labeling is misleading, as it appears to imply a dose range, when in
Sact two dose levels (2.4g/day and 4.8g/day) were tested in pivotal trails. Thus, the wording
should be madified to indicate a total daily dose of 2.4g or 4.8g.

The doses and regimen used in the pivotal study were based on the data from a small (n=38)
phase II dose-ranging study (Study 202). The dose ranging study used once daily regimen and
compared doses of 1.2g/day, 2.4g/day, and 4.8g/day of Mesavance. Results from this study
demonstrated that no subjects in the lowest dose achieved remission. The remission rate was
slightly better in the 2.4g/day group than the 4.8g/day group.

8.2 Drug-Drug Interactions .

Drug interaction studies have not been conducted with Mesavance.

8.3 Special Populations

Safety and effectiveness of SPD476 in pediatric patients have not been studied. There have been
no studies with Mesavance in subjects with renal or hepatic impairment. Pregnant women and
nursing mothers were excluded from clinical trials with Mesavance. The clinical program did not
include sufficient number of subjects aged 65 and older to determine whether they respond
differently than younger subjects. Analyses by race would not provide meaningful information as
the number of non-Caucasian was very small.

In a subgroup efficacy analysis (pooled pivotal studies) by gender, there was a tendency for more
females to achieve remission than males in all treatment groups (21%, 45%, 41% vs 14%, 29%,
18%, for placebo, 2.4 g/day and 4.8 g/day groups, respectively). In regard to safety analysis by
gender, the incidence of AEs was slightly higher in females than in males for Mesavance group
(37.8% vs 30.7%). However, there was no increased risk with the higher dose of Mesavance, and
more importantly, the overall incidence was similar to that with placebo group in both genders.

8.4 Pediatrics

The request for deferral was granted for pediatric assessments of SPD476 for the indication until

the efficacy and safety data are available in adults. The sponsor is requiredto  ——

/ / / /0
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The request for a partial waiver for children < 6 years of age was denied due to the inadequate
justification (large tablet size). The applicant was advised to develop age-appropriate
formulations, or provide a rationale why this is not possible (advise letter dated August 3, 2006).

8.5 Advisory Committee Meeting

There was no Advisory Committee Meeting required for this NDA.

8.6 Literature Review

The applicant provided a few articles electronically with this application. The reviewer
performed additional literature search utilizing the Agency’s on line database as well as
resources and used them in describing various sections of this review.

8.7 Postmarketing Risk Management Plan

There are no applicable issues related to risk management in this NDA.

8.8 Other Relevant Materials

There are no other relevant materials.

9 OVERALL ASSESSMENT

9.1 Conclusions

Mesavance has been demonstrated to be safe and effective in induction of remission of active,
mild to moderate UC in adults. Both Mesavance doses (2.4g/day and 4.8g/day) had similar
efficacy and safety profiles for the indication. The pivotal studies were not designed to
demonstrate superiority of one dose over the other dose of Mesavance.

In two similarly designed 8-week placebo-controlled phase III clinical studies (Studies 301 and
302) involving 517 subjects with mild to moderate active UC, the sponsor was able to
demonstrate clinically meaningful and statistically significant efficacy findings. Both Mesavance

* doses were safe and well tolerated in each placebo-controlled study. The incidence and type of
adverse events were similar across the treatment groups in each placebo-controlled study and did
not indicate dose related increase in adverse events across the Mesavance groups. Interim safety
data indicated that continuing exposure to Mesavance in a long-term extension study (Study 303)
is not associated with any accumulation of risk.

9.2 Recommendation on Regulatory Action

From the clinical standpoint, the submitted clinical data are adequate to support the
recommendation for approval of Mesavance for the induction of remission of active, mild to
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moderate ulcerative colitis in adults pending satisfactory labeling negotiations with the sponsor.
The recommended dose is 2.4g/day QD ot 4.8g/day QD for 8 weeks. '

9.3 Recommendation on Postmarketing Actions

9.3.1 Risk Management Activity

There are no applicable activities related to risk management for this NDA.

9.3.2 Required Phase 4 Commitments

No phase 4 requests are required for this approval. The Division granted deferral for pediatric
assessments for the indication until the efficacy and safety data are available in adults. The
sponsor is required to —_—

—

The request for a partial waiver for children < 6 years of age was denied due to the inadequate
justification (i.e. large tablet size). The applicant was advised to develop age-appropriate
formulations, or provide a rationale why this is not possible (advise letter dated August 3,-20006).

9.3.3 Other Phase 4 Requests

There are no other phase 4 requests for this NDA

9.4 Labeling Review

The clinical section of the proposed labeling is reviewed under appendix 10.3 of this review.’

9.5 Comments to Applicant

The reviewer has no additional comments to the applicant.
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10 APPENDICES

10.1 Review of Individual Study Reports

The clinical data upon which this application is submitted is based on two phase III placebo-
controlled studies (Study-301 and Study-302). While both studies were of similar design, used
the same inclusion/exclusion criteria and efficacy endpoints, an additional arm of Asacol
2.4g/day (approved formulation) was included in Study 302 as an internal reference. However,
for this application the comparison of interest was two Mesavance doses vs placebo. Both studies
used Mesavance doses of 2.4g/day and 4.8g/day administered once daily for 8 weeks except for
the 2.4g/day group in Study 301, which was given in two divided doses (1.2g BID).

10.1.1 STUDY-301

PROTOCL SUMMARY

Title: A phase IIL, randomized, multi-centre, double-blind, parallel-group, placebo-controlled
study to evaluate the safety and efficacy of SPD476 2.4g/day given twice daily and SPD476
4.8g/day given once daily in subjects with mild to moderate active UC.

Investigators

A total of 52 centers enrolled subjects in U.S and non-U.S countries. |
Study period: 30 September 2003 to 17 January 2005

Objectives

The primary objective was to compare the percentage of subjects in remission after 8 weeks of
treatment for SPD476 2.4g/day given twice daily (1.2g BID) versus placebo, and SPD476
4.8g/day given once daily (QD) versus placebo.

Major Secondary objectives:

o To compare the percentage of subjects achieving clinical improvement at Week 8 as |
defined by a drop of > 3 points from baseline in the overall UC-DALI score for the three
treatment groups

e To compare the percentage of subjects in remission after 8§ weeks of treatment between
the two doses of SPD476 _

e To compare the change in symptoms (rectal bleeding and stool frequency) from baseline
to 2, 4, and 8 weeks of treatment between the three treatment groups

* To compare the change in sigmoidoscopic (mucosal) appearance from baseline to 8
weeks of treatment between the three treatment groups
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To assess the safety and tolerability of SPD476 administered as 2.4g/day BID and
4.8g/day QD as compared to placebo.

Study Design

This was a randomized, multi-centre, double-blind, 3-arm, parallel group, placebo-controlled
phase II1 study to asses the safety and efficacy of SPD476 2.4g/day administered twice daily
(1.2g BID) and SPD476 4.8g/day administered once daily (QD). Eligible subjects were

randomized to receive SPD476 2.4g/day, SPD476 4.8g/day or placebo in a 1:1:1 ratio. Doses of
study medication were to be taken with food.

- Placebo a
S_PD}76'2‘;4g)dayBld i - Parallel groups
SPDA476 4.8giday QD L
visit S zL 3 I SIEndLStudy
Week -1 0 2 - 4 8 . 30Days.
- A
~ Treatment period (8 weeks) 30 Day Follow/up

Allsubpmwmafnm’dhdePDﬂS:fu‘landremnno«smdyqumﬁwnwmbuﬂem.unc ortunity fo eniera 12-
morlhmanmnd-mmuw spmrsmwmngmqmwmmm«n proruriy o !

MO comment: The study design is adequate to achieve the study objective.

Inclusion Criteria _
e . Men and women aged 18 and over

Women not of childbearing potential (defined as those who were post-menopausal for at
least 12 consecutive months or those who were surgically sterilized) were eligible, as

- were women of child-bearing potential who agreed to use an effective contraceptive

method while on study treatment and agreed not to become pregnant during the 30 days
after the last dose of the study drug

Subjects who were newly diagnosed or had a diagnosis of relapsing (relapsed < 6 weeks
to baseline) mild to moderate UC (total score of 4-10 on the UC-DAI and with a
sigmoidoscopy score of 1 and PGA of <2).

Exciusion-Criteria

Subjects who, in the investigator’s opinion, were not likely to respond to mesalazine
doses of 2.4g/day were not included

Subjects with severe UC according to the PGA or subjects who had relapsed for > 6
weeks prior to baseline

Subjects who had relapsed on maintenance therapy with doses of mesalazine > 2.0g/day.
Subjects with Crohn’s Disease, proctitis (where the extent of inflammation was < 15¢m
from the anus), bleeding disorders, or active peptic ulcer disease
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Subjects with stool cultures that were positive for enteric pathogens

Subjects who had previous resective colonic surgery

Subjects who used systemic or rectal steroids within 4 weeks prior to baseline
Subjects who used immunosuppressant within 6 weeks prior to baseline

Subjects who had moderate or severe renal impairment (defined as a creatinine level of >
2 mg/dL) :

MO comment: inclusion and exclusion criteria are appropriate for the study.
Primary Efficacy Endpoint

The primary efficacy endpoint was the proportion of subjects who were in remission at Week 8.
Remission was defined as a UC-DAI score of < 1, with scores of 0 for rectal bleeding and stool
frequency, and a sigmoidoscopy score reduction of 1 point or more from baseline..

Major Secondary Efficacy Endpoints
¢ Clinical improvement, defined as a drop in the UC-DAI score of > 3 points from baseline
e Treatment failure, defined as an unchanged, worsened or missing UC-DAI score
e Clinical remission, defined as subjects who scored 0 for the stool frequency and rectal
bleeding scores (i.e. a complete resolution of symptoms)
¢ Change from baseline in sigmoidoscopy score.

The UC-DAI score is defined as the sum of four parameters including rectal bleeding, stool
frequency, mucosal appearance on sigmoidoscopy and PGA. Each parameter was assessed on
scales from 0 to 3, with 3 being the most severe score. It should be pointed out that in both
studies any sigmoidoscopy evidence of mucosal friability was scored a ‘2° in the sigmoidoscopy
portion of the UC-DAI rather than the usual score of ‘1’, which means that the presence of
friability defines the subject as a non-responder for the primary endpoint. Subjects assessed their
own rectal bleeding and stool frequency symptoms and reported them daily to the IVRS during
the study. The UC-DALI score, assessment of sigmoidoscopic mucosal appearance and PGA were
performed at baseline and at Week 8 (End of Study/Early Withdrawal Visit).

MO comment: It is worth mentioning that there is no rigorous standard to evaluate the efficacy
of therapy for UC. While there are many empiric indices for the measurement of disease activity
in UC, none of them have been formally validated, which makes comparison with the literature

difficult.

Safety Evaluation
- The safety and tolerability of study medication was assessed by monitoring adverse events

(AEs), laboratory testing (hematology, biochemistry and urinalysis), physical examination, and
vital signs.
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Study Procedure

During the study period, subjects visited the clinic on five different occasions (Table 19). A visit
widow of +/- 3 days was permitted for visits 3, 4, 6. Starting from the day of the Screening Visit,
subjects were instructed to phone the IVRS every day within 1 hour before going to bed to
record their symptoms (stool frequency and rectal bleeding) for that day. Subject symptoms data
were retrieved from the IVRS for the last available 3 days 1mmed1ately prior to each study visit,
except the Screening Visit, for which data were retrieved via subject recall from the last available
3 days prior to the visit. The average of the scores of the last available 3 days was calculated for
each parameter and recorded in the CRF. A sigmoidoscopy and PGA were performed at baseline
and at the End of Study or Early Withdrawal Visit.

Table 19 Study Schedule

Visit Number - - L E 2 : 3 4 57
T N ) Screening Basetine . ¢ End of
: - 5 S ARDNGOMI - c = ] Study/Early
zation) - s ] Termination

Week!

Anformed Consant )

%qugsion Critoria
Madical History

- Demographics
Physical exarmination

{aeiuding Weight. & eight®
‘Vital Signs (BP and Pulso)
‘Serum Pregnancy T est
Urinalysis (Dipstick)?
Stoclacultur@ e
“Homatology’
Blochcmlstry )
Sigmeldoscopy (UC-DALY
Physicians Global
Assessmant (UC-DAI)
Sym’?toms assessment (UC- x°
- DALY
-Dilary Card distributed/review | x
{Btudy madication dispenasd
JiAdverse Event . . L
Concamitant. medlcatton . .3
Drug Compliance . B o
30 Dny F‘ollow : : E
LEACMASH witidow of ¢/~ 3 days wl be permlued or visms 3 .5
rserum DOt OGS pragrniancy toat will bao comglated for aft’ women of cm(dbeadng potermal A
negaﬁve Sardampraégaancy test must ba.oblained, pior to: atudy - delgg administration.

T{nvestigatorfdesigriee is to l’ouo\.wup wim L1oT% sub]ect 30 days rollowmg the end Of. ctudy wsn ana
report any SAES that ocedr.” .

T g e g

5

XX XX X

H
H
H
H

X XXX XX X XX X XA

XX XXX

I % WX X XX

rg

X X% x|
[ix i xix x -
‘x XX Xi

u'”n

;h .

I any of the uring dip-sticie paramate)rs ara' "norrnal a urincr sample will be sen( to lhe central
Clatoratory for-analysis and microscopic - examinaton,
6 Af the &ubject does not complete 8 weaKs Of weatiient. - alt proaedur‘es Nataed for the End Of Study

L Early . Termination visit (week 8) should [=Y-) comple(ea as soan a6 possibie foliowing me

Bubject’s iast Josa.

Height will e measurad at scret‘ning only

Hematology and bicthemistry assessments will be performied by a central latoratory

Symploms, L., 8100l frequency and rectal biseding, will be assessed from the data recorded on
the subjeat's disry card, Only the lust 3 days prior 1o the study visit will be assessed.

Symplom assessment for 3 days prior 10 sereening visit Is made per subject recall. not diary cards.

Ref. Text Table 1. Module 5.3.5.1 (Study-301),

® .mﬂﬁf

Randomizatiqn Method

Subjects were assigned to one of three treatment groups, namely, SPD476 2.4g/day SPD476
4.8g/day, and placebo using a 1:1:1 allocation. Three-digit randomization numbers were
allocated sequentially to subjects via an IVRS following confirmation of eligibility.
Randomization procedures were organized centrally and were not stratified by centre as the
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number of subjects in each centre was expected to be small. Once a randomization number was
assigned, it was not used again if, for example, a subject was withdrawn from the study.

Treatment Compliance

Subjects were instructed to bring their unused study medication and used packaging to every
visit. At the end of the study, the clinical monitor returned all unused and un-dispensed

study medication to the depot from which study medication was originally supplied and

delivery records were reconciled against usage and returned stocks based on entries in the

drug accountability forms. Subject compliance was calculated at the end of the study using the
following formula: Number of doses taken from first dose to last dose / number of doses that
should have been taken from first dose to last dose x 100. Subjects who had taken 80% -120% of
the medication under study were regarded as being compliant.

Concomitant Therapy

Any concomitant medication taken by the subject at baseline was to be kept at a stable dose
during the study. Subjects were advised not to take indigestion remedies at the same time of
day as study medication. Subjects were not permitted to use any of the medications listed below
and were withdrawn from the study if they did:
e Systemic or rectal corticosteroids
* Sulphasalazine or mesalazine products other than SPD476
e Immunosuppressive agents
e NSAIDs, anti-diarrheal, laxatives, antibiotics and drugs that cause constipation were
to be avoided; however, prophylactic use of aspirin (325mg/day) for cardiac disease
was permitted throughout the study. Paracetamol was recommended for mild acute pain.

Protocol Amendments

e Protocol Amendments 1 and 2 were finalized prior to subject enrolment and were
incorporated into the planned analyses.

' The following amendments were finalized after subject enrolment had commenced:
¢ Protocol Amendment 3 (dated 03 May 2004) was introduced to specify that all study
medication would be stored at room temperature 15-25°C/59-77°F based on stability-data.
.* Protocol Amendment 4 (dated 27 Sep 2004) was introduced for the following main
reasons:

- To define treatment failure as an unchanged, worsened, or missing UC-DAI score;
and to define clinical remission as a combined symptom score of 0 (i.e. rectal
bleeding and stool frequency symptoms absent)

- To clarify that subjects who had previous resective colonic surgery would not be
eligible for the study

- To amend the handling of missing and incomplete data to document that the LOCF
method would no longer be used for imputation of UC-DAI scores from the Early
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Withdrawal Visit to Week 8 in the case of subjects withdrawing early, although
LOCEF analysis could be performed on secondary variables as supportive analyses

- To add to the primary efficacy variable definition that subjects who withdrew
prematurely from the study, provided no post baseline data, or had a missing or
incomplete UC-DALI score would be assessed as not being in remission

- To add that pair-wise comparisons of the two study doses and a treatment failure
analysis would be performed; and to include a statistical analysis of the UC-DALI,
change in sigmoidoscopy score and also an exploratory analysis of symptoms
recorded on the IVRS in order to support the primary findings

STATISTICAL METHODS
Data Set Analyzed

The intent-to-treat (ITT) population was defined as all randomized subjects who received at least
one dose of study medication. The per-protocol (PP) population was defined as all subjects in the
. ITT population who were without major protocol violations.

Efficacy Analyses

For primary efficacy analysis the primary treatment cdmparisons were:
+ SPD476 2.4g/day versus Placebo
* SPD476 4.8g/day versus Placebo.

The proportion of subjects in remission at week-8 was compared with placebo for both active
treatments using the chi-squared test. The study-wise false positive error rate from performing
two primary comparisons was controlled using the Bonferroni-Holm method. The treatment
comparison with the smaller p-value was evaluated at the 0.025 significance level. If that
comparison was significant, the treatment comparison with the larger p-value was evaluated at
the 0.05 significance level.

Secondary Efficacy Analyses

For all secondary efficacy analyses, the following treatment comparisons were made:
+ SPD476 2.4g/day versus Placebo

» SPD476 4.8g/day versus Placebo |,

» SPD476 2.4g/day versus SPD476 4.8g/day.

The sponsor indicated that analyses of secondary efficacy variables were considered supportive,
thus multiplicity adjustments to the significance levels were not carried out. Hypothesis tests at
the 0.05 significance level and two-sided 95% ClIs were used throughout for supportive analyses.
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- RESULTS (Study 301)

Patient Disposition

The study was initiated on September 23, 2003 and completed on January 17, 2005. A total of
280 subjects were enrolled at 52 centers in U.S. and non-U.S. countries (Table 20). The majority
of the subjects were enrolled in three countries including Ukraine, India and U.S.

Table 20 Subject Disposition — Randomized Subjects

SPD476
Placebo 2.4g/day SPD476 4.8g/day

Randomized N=93 N=93 N=94

n (%) n (%) n (%)
Australia 1(1.1) 0 2(2.1)
Czech Republic 6 (6.5) 4 (4.3) 6 (6.4)
Mexico 6 (6.5) 7(7.5) 5(5.3)
New Zealand 4(4.3) 3(3.2) 5(5.3)
Romania 3(3.2) 6 (6.5) 2.1
Ukraine 23 (24.7) 30(32.3) 25 (26.6)
India 22 (23.7) 22 (23.7) 27 (28.7)
USA 28 (30.1) 21(22.6) 22 (23.4)

(Ref. Text Table 3, Section 6, Model 5.3.5.1, Study-301)

Premature Study Discontinuation

Seventy-nine subjects discontinued from the study prematurely (Table 21). Discontinuations
were more frequent in the placebo group compared to SPD476 2.4g/day and 4.8 g/day groups
(44.1%, 18.3% and 22.3%, respectively). The most frequent reason for premature
discontinuation in all groups was lack of efficacy and it was greater in the placebo group
compared to SPD476 2.4g/day and 4.8 g/day groups (25.8%, 7.5% and 11.7%, respectively).
Discontinuations due to adverse event (AE) or serious adverse event (SAE) were also more

frequent in the placebo group.

Table 21 Reasons for Premature Study Discontinuation.

" Source: Section 12, Tabls 1;1.

Piéacebo . SPD476 - SPDAT6
. : 2.4g/day BID 4_8g/day QD
. (N=93) . (N =93) (N =94)

Subjects (%) who discontinued 41 {44.1) 17 (18.3) 21 (22.3)

Lack of efficacy 24 {25.8) 7 (7.5) 11 1173

AESAE 11 {11.8) 5 5.4) 2: (2.1

Protocot violation 4 {4.3) 0 1 {11

Subject request 0 3 (3.2) .2 {@.1) .

Lost to follow-up 1 (1.1 o 3 32

Non-compliance 9 1.4 2 2.2} 1 S 1Ay

Note: an End of Stiady CRF page wés not compleled for subject 22209 (SPD478 4.89/da§ QD}.
{Ref. Text Table 4, Model 5.3.5.1, Study 301)
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Demographic and Other Baseline Characteristics

There were no clinically significant differences between the treatment groups in regard to
demographic and baseline characteristics at screening (Tables 22 and 23, respectively).
Approximately 50% of subjects was male and the mean age was 42 years. The mean height and
weight was 167 cm and 69 kg, respectively. The population was primarily Caucasian and ‘
approximately 20% of subjects were of Asian/Pacific Islander origin. The majority of subjects
had never smoked and less than 10% of subjects in each treatment group currently smoked.

Most subjects had a history of UC and was generally similar in all treatment groups, while newly
diagnosed subjects were slightly less frequent in the 2.4g/day group. Most subjects were
diagnosed by colonoscopy and all subjects but one had compatible histology. Mean time since
diagnosis was slightly greater in the 4.8g/day group, although mean duration of the current
episode was generally similar in all groups. Most subjects across treatment groups had left-sided
disease (77-89%), while < 20% had ‘pancolitis.

Table 22 Demographic Characteristics — ITT Population

Placobo SPDE76 2. dgiday BIC SPO476 4 agrday D

(N = 85) (N = 863 (N « 85)
Genderi v (%) .
fate - . . A a8.2) a6 623y 48 (53.6)
Farnaie . ) : < (51.8) 42 (477 aq 48,1y
Age (years) - :
Mean (SD) Craze (11.88) 40.2 Ct1.e7) 1.8 (13.62)
Median RO T+ X 40.0 a9.0
Wiy, Maix T T ) 7e 20 67 18 73
CHelght (em) :
Mean (50) T 1877 (8.9 168.3 (10.91) 167.8 (9.4}
Megian 167.0 168.9 1876
ftin, tMasx 140 186 130 391 146 192
Welght* (kg .
Meac (SO) €9.0 (163.87) G5 (17.20) 70.93 (13,03)
Mediarn a5.6 83,2 67.3
Mier, Max . ‘31 118 a0 AL T I 136
P N -4 =AU S B
Cinstasian 46 (B5.9) 57 (B4 54 {E0.7)
Black 3 £3.4) a (3.4) . K] a.a)y
Hispanic % €5.9) & (3.8 ] Gy
AglanfiPacific, la!ender 16 (18.6) . 17 (19.3) 22 (24.7) "
Catherr %5 (5.a) & 5.7y 1 . {4.5)
Smoking hlstnry, n (%) . B . - .
Naver smokoed. 62 729 14 (76.1) [ NN (7G.4)

| piovicusty smoked. 1 20 | (23:5) . 17 . (1R 13 . ey |
LG utrenty simoke e 3.6y " |. Qo chofAy - B (9.0

Soucca: Bection. 12, Tahlauiz‘tnndaa! g
e quht aa(.a Wrb reoor‘ded Tor e Satety popu!ation

(Ref ‘Text Table §, section 6, Model 5.3.5. 1, study-301)
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Table 23 Ulcerative Colitis History — ITT Population.

Pracotso . JEPDaY6 2.agiday 810 LRPOATE 4.8g/day (2D
| ) (N 2 B5) (N = 88) (N = 89)
Biaanosis; (%) . i j . . : )}
Naowly diggnesed . 1G {18.8) 10 <11.4) 22 {24.7)
Histary of Wiearative: cell(ts G {81.2) 78 (883.6) g7 76,3y
Time since diagnosis (weoks) R .
Moan (SO) 226,14 {282.94) 216.¢ (2918.59) - 266G.8 (390.84)
Madian . 113.4 . a7 921
B, Max . Q 1187 1 1627 [ 2123
“fothod of dingnosls n (%) )
Sigmeidoscopy "9 (22.4) 29 (33.0) {2 (20.2)
Cotanoscopy 3 (81.2) GG {75.0% 64 {(71.9)
Sarium enema 7 B.2) a {6.8) 7 {7.9)
Compatitte hswmiony LB qeeey | mB (100.0) 1. 89 . (1000}
Numbar of relnpsas in last
2 years: n {(3%) .
12 4.1 “ {10.23 .19 2.3
1.2 kS (36.9) a9 &8.7) B 37 - {41.6)
3-4 27 (31.8) 28 (28.4) 20 {22.6)
5.6 k= (10.86) 4 4.5) 5 (5.6)
27 ) 4 “4.7) [} s 5.8y
Du(ntlcn ol curgent eplsode o
{days} | .
Maan (ST 26.6 (38.74}), 21,9 {(17.02) 20.¢ \gao
tedisn : T 21.0 21.0 . 216
(M, Max 3 q - 384 . 1 147 & 42
Full extant of diﬁenzc' (em) T .
o e L 74 : o 78 :
Mean (SD) . - 48.2 (26.80) a8.9 {23.30)" B5:2 (G621 .
Medinn L : 400 a0 P KOy
M Max- : i 5,307 120 20 32O 12 140
Cinsstfication. of dlsoasv = (%) 1 i .
T Lefysided’ 1] (77.6) 78 ©8.6) 74 . (7o.8)
Y lavetyemant of . transverse “q a.7y 4 (453 Y - E7)
eolary L . .
- Pancatitis e CHESURE JON. - AENROUNE o4 ) B $8BY A £12:3)
Rectal involvement: n (%) A : . N
Yoo 72 (84.7) 5 85.2) 74 E3.1)
Extrn-lnte-t!nal mahlfoztatlons R -
o (Ya) . :
Yos E) 3.5) s (5.7 1 (1.1)

Sourco: Swction 12, Tabhlp 1.3.1.

Nates: For the methed of diapnosia. subjacta cauld be includad in Moare than one aategory. Tha aumber of
ratapsas and the full extent of discase wera not recarded for ail subjocls.

* Masnzurisd fronn thd anal margin, T nvatvanyent of slgmeidd andior dasaonding ceton.

. (Ref. Text Table 6, section 6, Model 5.3.5.1)
Medical/Surgical History at Screening

There were no notable differences between the treatment groups in regard to medical/surgical
history abnormalities at screening (Table 24). The only medical/surgical history abnormalities
experienced by >10% of subjects in any group were surgical and medical procedures (30%),
gastrointestinal disorders (12%), and infections and infestations (10%). Individual
medical/surgical histories occurred infrequently, each being experienced by no more than 5% of
subjects in any treatment group with the exception of appendectomy (7.5%, 6.5% and 3.2% of
subjects in the placebo, SPD476 2.4g/day and SPD476 4.8g/day groups, respectively),
tonsillectomy (1.1%, 4.3% and 5.3% of subjects, respectively) and tubal ligation (4.3%, 1.1%
and 5.3% of subjects, respectively).

Table 24 Medlcal/Surglcal Hlstory at Screening Experienced by > 10% of Subjects

; ”System organ class - . L Placebo T SPDATS 2.4g/day BID < BPD4786 4.8g/day. QD
Nurmiber (%) of sub;ec(s : L (N=Q3) {N =03) B - (NL=94)

1 Surgicatiand medioal "7 - 30 L (32.3) 25 C(28.9) 29 - - - {30.9)

{ procedures : S ) U )

| Gastrointestinal dlsorders Codi T2 (12.e) 13 4.0 8 85)
infections and infestations : 13 {14.0) 3} {9.7). .6 (6.4)

Source; Seclion 12, Table 1.5,
(Ref. Text Table 7, section 6, Model 5.3.5.1, Study 301)
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Concomltant Therapy

In general the majority of concomitant medlcatlons were taken by a similar proportion of
subjects in each treatment group (Table 25). The most frequent concomitant medications taken
during the treatment period were anilides (§%), aminosalicylic acid and similar agents (7%),
proton-pump inhibitors (6%) and enemas (5%). For all subjects but two, aminosalicylic acid and
similar agents were stopped on study day 1.

Table 25 Concomitant Medication Taken by > 5% of Subjects

Number (36) of subjects - Placebo | SPD476 2.4g/day BID | SPD476 4 8g/day QD
) (N=93) - . (N=93) T (N=94)
Anilides E 4 - {4.3) 8 (9.7) Y1 {9.6)
Tyienol ] o 3. 32 w5 5.3)

‘- Aminosalicylic acid apd B &.6) '8 (6.5) L6 (8.4)
-similar agents - . :

Proton pump inhibitors 9 {9.7) 5 {8.4) : 4 4.3) .
Enemas 4 (4:3) [ (6.5) 4. {4.3)
ACE inhibltors, plain 3 {3.2). 3 (32) 5. {6:3)
Benzodiazepine derivatives 8 (6.5) 1 (1.9) 4 {4.3)
Beta-blocking agents, 3 {3.2) 1 1 ;1) 5 (5.3)
selective

Selective serotonin B {8.6) ] 1 1.9
reuptake inhibitors

Source: Section 12, Table 1.8,
Note: ACE, angictonsin-convaning eénzymae.

(Ref. Text Table 10, section 6, Model 5.3.5.1, Study 301)
Treatment Compliance

Most subjects in all treatment groups were compliant with study medication (Table 26). Twelve
subjects took <80% of the required amount of study medication (four in each treatment group)
and two subjects took >120% of the required amount of study medication (one in each active
treatment group).

Table 26 Overall Compllance with Study Medication

Placebo: - - - | SPDAT6:2.4p/day BID | SPD476 4.8g/day QD
S B K o<t P (N w93y - (N-="g4)
Qveral) .compliance;* n (%) K : EE o : - )
<BO%. . 4 “@3) | 4 1.3y 4 43
B0120% - . Y -1} R (91'54)-, . a8 (94:6)." 88 (90.4)
>120% o 1o ) 1 ¢1.1)
Not available . . R (a 3) R 4.4 4.3y

Solirce Section 12, Table 4 9 5 '
“Overal} compﬁanw van definad ax {(number uf dones taken from first dose to fast dmi 4 [number ot doses 1hnt
should have been takern: fﬂom ficst dose 1o last dosel)ﬂbo

(Ref. Text Table 11, section 6, Model 5.3.5.1, Study 301)
Protocol Deviations
Major protocol deviations occurred infrequently and there were generally no notable differences

between the treatment groups, although subjects who were non-compliant in regard to study
medication were slightly more frequent in the SPD476 4.8g/day group (Table 27).
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Table 27 Major Protocol Devnatlons

Placebo -

Number (%6) of Subjects SPD476 SPD476
2.4g/day BID 4.8g/day QD
(N = 85) (N = 88) (N =89)

Subject did not have 80 to 120% 4 4.7) 5 {(5.7) 9 (10.1)
overall complisaince

Subjects who had been in relapse for 2 (2.4) 1 (1-1) 1 (1.1)
>6 weeks prior to baseline . :

Subjects with UC-DAI <4 or 3 (3.5) - 0 1 (1.1)
sigmoidoscopy score <1

Subjects with Crohn’s Disease, 2 (2.4} 0 o

proctitis (where the extent of .

inflammation was =15cm from the
-anus)

Subjects with a positivé stool culture (o] o] 1 (1.1)

for enteric pathogens™* and subjects
with Clostrictivun difficile toxin present’.
or with ova orparasites as detected by
microscopy ' .
Subjects who had relapsed on o] ’ o1 {(1.1) o}
maintenance therapy with doses of ’
.mesailazine »2.0g/day . : !
‘Subjects whosé original diagnosis had 1 L (1.2) o : : (0]

not been estabtlished by compatlble - . -
histology

Source: Sedtion 12, Table 1.10. #
“ Enteric pathogens included Salmonella Shigelia, Yersmla Aeromonas Plésiomonas or Campylobacter.
Subjects could fhave more than one protocol deviation.

(Ref. Text Table 12, section 6, Model 5.3.5.1, Study 301)

EFFICACY EVALUATION
Analyses of Primary Efficacy Endpoint

In the ITT analysis, at Week 8 significantly greater proportion of subjects achieved remission in
the SPD476 2.4g/day group compared to the placebo group (34.1% vs12.9%, p=0.001), a
difference that was statistically significant in favor of active treatment (Table 28). The odds of
remission for subjects taking SPD476 2.4g/day were approximately 3.5 times greater than for
subjects taking placebo. Similar results were seen in the SPD476 4.8 g/day group compared to
placebo group (29.2% vs 12.9%, p=0.009). The PP analysis showed similar results, in which
14% (11/76) of subjects was in remission in the placebo group compared to 37% (30/81) in
SPD476 2.4 g/day and 32% (26/79) in 4.8 g/day groups (p=0.001 and 0.007, respectively).

Table 28 Subjects in Remlssmn (Prlmary Efficacy Endpoint) at Week 8

‘Subjects (%) in Odds ratlo o] p-value'
remission -
Placebo; N-= 85 _tf¢2ey”
SPD476 2.4g/day BID; N =88 . 30(34.1) .- s : : .
Versus plz_acebo" S - - 348 (1.44, 8.41) - 0.001
| sPD478 4.8g/day QD; N =89 26'(29.2) ‘ : ] :
versus placebo” N 278 (1.27,6086) . 0.009

Source: Section 12, Table 2.1. 1
* Values fromi the chmquawd test

.1 Sludy-wnse talss:positive  error rate was. controﬂed using the Banfermm-Holm method ‘“The . treatment
comparison with the siallér p-value was. evaluated &t the 0:025 significance levél. if-this was significant, the

treatment comparison. with:the larger. p-value wWas evaluated at-the 0.05 stgmf cance Ievei Cis presemed are
analogaus & the significance leve(

(Ref. Text Table 14, section 6, Model 5.3.5.1, Study 301)
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Additional Analysis of Primary efficacy Endpoints

Since 18 subjects were excluded from the aforementioned analysis due to Good Clinical Practice
non-compliance issues, an additional analysis (sensitivity analysis) was performed in which
the18 subjects were treated as non-responders. In this analysis, the superiority of both active
treatments over placebo was confirmed (Table 29).

Table 29 Sensitivity Analysns Primary Endpoint

Sub;ects (%) in Odds ratio B e p-vajue’
remission .
Placebo: N = 93 12 (12.9)
SPD476 2.4¢g/day BID; N'= Q3 31 (33.3) .
versus placebo* 3.28 (1.44, 7.90) 0.001
SPD476 4.8¢/day QD; N = 94 27 (28.7) - ) )
T versus placebo® . 272 {1.28,5.78) 0.008

Source: Section 12, Tabis 2.8.1.
* Values from the chi-squared test.

1 Study-wise false-positive error rate was controlled using the Bonferroni-Holm wmethod. The treatrment
comparison with the smailer p-value was évatuated at the 0.025 significance. level. If this was significant, the
treatment comparison with the larger p-value svas evaluated at the 0.08 significance level. Cls presented are
analogous to the sigaificance tevel.

(Ref. Text Table 26, section 6, Model 5.3.5.1, Study 301)

MO comment: Both SPD476 doses were superior over placebo. Whilst the study was not
designed to demonstrate superiority of one SPD476 dose over the other dose, the 2 doses tested
(2.4g/day and 4.8g/day) appeared to have similar efficacy profiles, suggesting that the high dose
would not provide additional clinical benefits over the low dose.

Analyses of Secondary Efficacy Variables

The results of secondary efficacy analyses supported the findings of primary efficacy analysis by
consistently demonstrating greater efficacy with active treatments over placebo (Tables 30).

Table 30 Results of Secondary Efficacy Endpoints (%Patients)

Secondary Efficacy Varialbes SPD476 SPD476 Placebo -
2.4g/day 4.8g/day
n=88 n=88 n=85
Clinical Improvement - 55.7% 59.6% 25.9%
Treatment Failure 28.4%"" 24.7%"" 54.1%
Clinical Remission 375%° 32.6% 18.8% - .
Sigmoidoscopic Improvement ) 64.8% 71.9% " 36.5%
Change from baseline in UC-DAI score 2717 -3.46™" -0.79
*p < 0.05, **p < 0.01, ***p < 0.001 (each vs placebo)

Ref. copied from Table 3, sponsor’s proposed labeling

Analysis of stool frequency score demonstrated that the proportion of subjects with scores <1
increased in all groups from baseline to Week 8 and endpoint, although a greater increase was
observed in the SPD476 groups compared to the placebo group (Table 31).
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Table 31 Average Stool Freqhency Score

Placabo SPHATE 2.4g/day BID SPDATH 4.8¢/day QD
(N = 85) {N = B8) (N = 58) )
Baseline ’
Mean (SD) 1.746(0.9134) 1.527 (0.8316) 1.667 (0.7598)
Score: n (%) c
<4 ) 13 (15.3) 18 (20.9) ) (10.1)
1toe2 29 (34.1) 34 {38.6) 37 1 (41.6)
122 42 {(49.4) 36 {40.9) 32 A7.2)
Waek 2 )
<1 22 (25.9) 31 (35.2) a0 (33.7)
1to<2 . 17 (20.0) 23 (26,1) 32 (368.0)
=2 26 (30.8) 26 (29.5) 16 (18.0) |
Waek 4 . ) )
«1 19 (22.4) 33 37.9) 35 {39.3)
116 <2 21 (2473 e {31.8) 34 (38.2)
*2 . 15 (17.8) 13 (14.8) [5] (6.7)
| weex 8 o T -
<1’ - 26 - (30.6) 45 (%1.1) .83 (%9.6) -
116« : 13 (15.3) 16 (18.2) 12 (33.5)
22 ’ -] {10.6) 11 {12.5) [ {8,6)
Endpoint : - : Lot : o
«t 27 (31.8) 49 (65.7) 56 (18
149 <2 19 (22:4) 19 ©(21.8) s (16:9)
B2 35 (41 2) 18 (20.5). e - (1’4 &)

' Source: Section 12, Talls 2.7.1,

" Nota: basaline stool frequency. scoras racorded for subject 13002 in the ptacebo group and aul:juct 12907 in the
SPDAT6 4. 8gniay QD group were ot usod as thisy wore recorded after the visit daté. P
Porcentagas are bunsed on the tumtier ot subjects in e ITT population for eact reatment group.

" (Ref. Text Table 22, section 6, Model 5.3.5.1, Study 301)

Regarding analysis of rectal bleeding score, the proportion of subjects with scores <1 increased
in all groups from baseline to Week 8 and endpoint although the increase was greater in the
SPD476 groups compared to the placebo group (Table 32). Marked differences between the
SPD476 and placebo groups were observed as early as Week 2.

Table 32 Average Rectal Bleeding Score

Placebo
{N = BS)

SPDATE 2.4g/day BID
(N = 88)

“SPDATE A.Gg/day. QD

Baseline

1.27 {0.754)

1.10 (0.727)

LN =p)

1.19(0.841)

Mean (S0}
Boore; n (%)

<4 18 T(21.2) 24 (27.3) 28 (31.5%
1 ta =2 40 “@r 46 (62.3) ar (41.8)
2 26 (30.8) 18 (20.%) 23 (25.8)
Waek 2
<1 29 C{34.1) a3 (as.9) 67 (64.0)
4o w2 . 26 {30.6) 28 (31.8) 13 (14.6)
=2 10 11.8) 2] (10.2) 8 . T {9.0)
Week 4 . X . ’ ’
<1 -t (38.3) 58 62.5) 6. - (62.9)
110 <2 19 (22.9) 16 {18.2) & A BEc- AR
a6 7y a3 {3.4) 2 T ey
a2 (37.8) 1. 56 (GH.6) (70.8)
10 (31.8)., 10 (11.4y : (8,73
L= (7. 1y - @ (6.8} 61,430
74 (adimy Csa (7R Teays
1% S(22a) 11 - (12.%) {424y 0:
25 : vma) ; ; 11 - (126)’ BBy

Y Geotion 12, Table 2.7.5.

as«llna Yoctal bleading siores moordﬁd {ar subjeat 13002 in tha plnuoho ‘;raup nnd

B PD47G A 8g/day QD group wero not uwd An ey Were rocorded alfter the vislt date.
CPerasaltiges are Bhased on thn alemiber of Hubjeeta in tha 1ITT poputation fér anah tréatviant aréup

(Ref. Text Table 23, section 6, Model 5.3.5.1, Study 301)

UARGOT it

At Week 8, the proportion of subjects with improved sigmoidoscopy scores was greater in the
SPD476 4.8g/day and SPD476 2.4g/day groups compared to the placebo group: 69.7%, 61.4%
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and 35.3%, respectively (Table 33). However, it should be noted that a greater proportion of
subjects from the placebo group had unknown value (subjects who had withdrawn prior to Week
8) at week 8 compared to active treatment groups (approximately 44% vs 20%). '

Table 33 Results of Sigmoidoscopy Score

Number (%} of subjects Placebo BPDATE L BPO476
. . ‘2A4g/day BID 4. 8g/day QD
i {N = 85) (N.= 88) (N =89) - .
Baseline N . g
1 {rnitct) @ (18.3) 19 (21.6) 13 (14.6).
L2 {modarate) ' : G4 {75.3) 85 {(73.9) 74 . . (E3.1)
-3 (severs) . . : 8 . (9.4) a " (4.5) 2 - - {2.2)
‘Change at Week 8
Improved. 30 {36.3) sS4 (61.4) 6z Te9.7y
Same o 17 (20.0) | 15 17.0) 7 (7.9
Worseriad, K] (1.2) 3. (3:.4) a (1.0
- UnkriGwn® - : a7 (43.5) 16 {18.2) 19 1.3
p*V?ﬂ’u?ﬁ,', . . .
varsus pltacebo Q.300 ‘b.ooz
versus 8B0476 4.8g/day QD 0.040
‘CThange at endpoint. )
improved ’ 31 (36.9) 87 (654.8) G4 (71.9)
Same 43 (50.6) 24 (27.3) 15 (16.9)
Worgened . 1 7.1 s (5.7) 2 2.2)
Unknowe 8 (5.0) 2 (2.3) [:4 {9.0)
pvaiue’ i
versus placebo 0.002 =0.001
varsus SPDA76 4.8g/day QD Q.059

Source: Bection 12, Table 2.7.11.

* Change from basaling, Unknown changes were not included in the analysis.

T p-vatue from the Mantsl-Haenszel chi-nquarsd test with the altermative hypothetin of linear ansociation xt
Waak 8 ¢ endpoint.

$ Unknawn valuea Inciude thosa of subjects who had withdrawn prior ta Weaek 8.

(Ref. Text Table 24, section 6, Model 5.3.5.1, Study 301)

MO comment: the results of secondary efficacy analyses supported the findings of primary
efficacy analysis, however, the reader is cautioned that the numerous p-values presented by the
sponsor are not adjusted for multiple comparisons that have been performed.

Analysis of Centre Effect

An analysis of the effect of centre on the proportion of subjects in remission at Week 8 is
presented for the ITT population in Table 34.

In Eastern Europe, remission rates for all treatment groups were slightly greater than the overall
rates observed. In India, remission rates for all treatment groups were slightly lower. Remission
rates in the USA were lower in both active treatment groups compared to the overall rates;
however, it was considerably lower for 4.8g/day group. The p-value from the treatment pooled
centre interaction was 0.9245, indicating that there was no difference in treatment effect over
pooled centers.
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Table 34 Analysis of Centre Effect on the Proportion of Subjects in Remission

Ptacebo SPD4ATE . SPD476
2 4g/day BID 4.8giday QD
, (N = 85) (N =88) (N = 89)
Subjects per pooled centre :
Australasia® . 5 3 7
Eastern‘Europe’ - 32 . 40 33"
india 19 21 25
Mexico® °3 5 4
USA. , : 26 19 ) 20
Subjects (%) In‘temission? 11 (129) 30 (34.1) 26 (29.2)
Australasia® - 0. 0 . 3 42.9)
Eastern-Eurcpe’ | . 6 (18.8) 18 (45.0) 1 15 {45.86)
ndia ' 2 (10.5) 7. (333 8 (24.0)
Mexicot - 0 ' o , 1 (25.0)
USA . 3. (11:8) 5 {26:3) 1 B0y
p-valus® . © 109248

Source: Section 12, Table 2.3.1,

* The Australasia pooled centre consisted of subjects from Austrafia and New Zeatand:

¥ The Eastern Europe pooled centre consisled of subjects from Romania, Ukraine and the Czech Republic.
£ The Mexico pooled centrd also contained one site from Costa Rica,

§ Subjects who had a-UC-DAI score of 51 with scores of O for rectal bteeding and stool frequency, and a
sigmeidoscopy score reduction of 1 point or more from baseline.

# p-value from the reatment*pooled centre interaction from a logistic regression model with treatment. pooled
centre and treatment*pooled centre as factors. R

(Ref. Text Table 16, section 6, Model 5.3.5.1, Study 301)

MO comment: the variability in remission rates across the pooled centers may be due to the
small number of subjects within each centre.

SAFETY EVALUATION

Extent of Exposure

The overall mean duration of treatment exposure was 6.9 weeks. Subjects in both SPD476
groups were exposed to treatment for slightly longer than subjects in the placebo group
(approximately 7 weeks versus 6 weeks) and more subjects in the placebo group than in the

SPD476 groups had <4 weeks exposure to study treatment (Table 35).

Table 35 Duration of Treatment Exposure — Safety Population

Exposure in weeks;* n (%) Placebo SPD476 2.4g/day BID SPD476 4.8g/day QD
AN=93) N=93) N=94)

0to<2 4(4.3). 4(43) 220

2to<4 - 25 (26.9) 10 (10.8) 10 (10.6)

4108 30 (32.3) 36 (38.7) 41 (43.6)

>8 , 30 (32.3) 43 (46.2) 37 (39.4)

N 89 93 20

Mean (SD) 6.04 (2.796) 7.30 (2.283) 7.24(2.175)

Median ' 8.00 : 8.00 8.00

Min, Max 0.7, 10.1 0.4, 10.1 1.0,9.4

Ref. Text Table 27, Module 5, Section 8.1 (Study-301)
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Overall Incidence of Adverse Events (AEs)

One-hundred and twenty-nine subjects (46%) experienced treatment-emergent AEs (Table 36).
Approximately 50% of subjects in the placebo and SPD476 2.4g/day BID treatment groups
experienced at least one treatment-emergent AE, compared with 40% of subjects in the SPD476
4.8g/day QD group. Most were of mild or moderate intensity; only 13 subjects had a severe
event, of which eight were in the placebo group. There were no notable differences between the
treatment groups in regard to the incidence of treatment-related AEs, which were experienced by
less than 20% of subjects in each group.

There were no deaths during the study and only seven subjects experienced eight SAEs.

Withdrawals-due to AEs were less frequent in the SPD476 groups than in the placebo group.
There was no evidence of any dose related increase in AEs across the SPD476 groups.

Table 36 Treatment-Emergent Adverse Events — Safety Population

Placebo SPD476 SPD476
2.4g/day BID 4.8g/day QD
(N=193) (N=93) (N=94)
Number (%) of subjects with: .

Any AE 47 (50.5) 44 47.3) 38 (40.4)
Any mild AE 26 | (280 35 (37.6) 28 (29.8)
Any moderate AE 25 . (26.9) 14 (15.1) 15 (16.0)
Any severe AE 8 (8.6) 2 2.2) 3 32)
Any treatment-related AE 17 (18.3) 15 (16.1) 14 (14.9)
Any SAE 3 3.2) 2 2.2) 2 (VA))
AE that led to withdrawal 11 (11.8) 5 (5.4) 2 2.1

Ref. Text Table 28 Module 5, Section 8.1 (Study-301)
Most Common Treatment-emergent AEs

Gastrointestinal (GI) disorders, the most frequently reported AEs in all treatment groups, were
experienced by more subjects. in the placebo group than in the SPD476 groups, with the lowest
incidence occurring in the SPD476 4.8g/day QD group (Tables 37 and 38). The most frequently
reported GI disorder was colitis ulcerative aggravated, which occurred in nine subjects (9.7%) in
the placebo group compared to six (6.5%) and one (1.1%) subject in the SPD476 2.4g/day BID
and SPD476 4.8g/day QD group, respectively. No hepatobiliary disorders were experienced in
any treatment group. Renal and urinary disorders (acute glomerulonephritis and haematuria)
were experienced by two subjects in the SPD476 2. 4g/day BID group; neither event was
considered to be related to study medication.
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Table 37 Treatment-Emergent AEs Experienced by >2% of Subjects — Safety Population

SPD476 4.8g/day QD

System organ class Preferred term Placebo SPD476 2.4g/day BID
(N=93) N =93) N =94)
Number (%) of subjects -
Total 47 (50.5) 44 (47.3) 38 (40.4)
Gastrointestinal disorders 35 (37.6) 22 23.7) . 15 - (16.0)
" Colitis ulcerative aggravated 9 ©7) 6 ©35) i an
Flatulence 4 “43) 3 3.2) 2 2.1)
Dyspepsia 3 3.2) 2 2.2) 1 (I.1)
Abdominal pain nos 2 2.2) 1 (L.1) 2 2.1
Abdominal pain upper 2 2.2) 2 (2.2) . 1 (1.1)
Anal discomfort 2 22) 0 0
Diarrhea nos 2 2.2) 4 4.3) 0
Frequent bowel movements 2 2.2) 0 0
Nausea 2 2.2) 3 (3.2) 3 (3.2)
Abdominal distension 1 (1.1) 2 2.2) 2 .1n
Musculoskeletal and connective 5 54 8 (8.6) 4 4.3)
tissue disorders
Arthralgia 0 3 3.2) 1 (1.1)
Back pain 1 (L.1) 2 2.2) 1 (1.1)
Skin and subcutaneous tissue disorders 3 (3.2) 4 4.3) 9 (9-6)
Pruritus 1 (1.1) 1 (LY 2 2.1
Alopecia 0 0 2 @1
Infections and infestations -4 4.3) 4 4.3) 6 6.4)
Herpes zoster _ 0 0 2 2.1)
Upper respiratory tract infection 0 2 .2) 0
General disorders and administration 5 64 4 4.3) 4 “4.3)
site conditions _
Pyrexia 2 22) 2 2.2) 3 32)
Investigations 3 (3.2) 2 2.2) 7 (7.9
ALT increased 0 1 (1.1) 2 2.1
Haemoglobin decreased 2 2.2) 0 0
(li{it;i;;g:::ry, thoracic, and mediastinal 6 (6.5) 2 2.2) 4 4.3)
Bronchitis nos 3 (3.2) 0
Nasopharyngitis 1 .1 0 3 3.2)

Ref. Text Table 29 Module 5, Section 8.1 (Study-301)
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Table 38 (continued) Treatment-Emergent AEs Experienced by >2% of Subjects

System organ class Preferred term (I;lla;:egb;)) SPD47(6NZS%/;)3Y BID SPD47&4;8§£/Say QD
Number (%) of subjects
Nervous syétem disorders 1 (L.1) 5 54 3 (3.2)
Headache 1 (1.1) 5 (54) 2 @D
Dizziness 0 2 (2.2) 0
Metabolism and nutrition disorders 3 (3.2) 0 3 (3.2)
Anorexia 2 2.2) 0 0
Psychiatric disorders 2 2.2) 3 (3.2) 0
Anxiety 0 2 2.2 0
Blood and lymphatic system disorders 2 2.2) 2 2.2) 0
Anaemia nos 1 1.1) 2 2.2) 0
Eye disorders 0 2 (2.2) 1 (1.1)
Renal and urinary disorders 0 2 2.2) 0
Cardiac disorders 0 "0 2 2.1

Ref. Text Table 29 Module 5, Section 8.1 (Study-301)

Severe Treatment-Emergent AEs

The most frequent severe AEs were GI disorders experienced by nine of the 13 subjects, most
commonly aggravated UC (Table 39). In the SPD476 groups, only one subject had severe

aggravated UC (in the 2.4g/day BID group), although one subject in each SPD476 group had
severe pancreatitis compared with none in the placebo group.

APPEARS THIS WAY
ON ORIGINAL
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Table 39 Severe Treatment-Emergent Adverse Events -

SPD476

System organ class Preferred term * Placebo SPD476
. 2.4g/day BID 4.8g/day QD
(N =93) (N =93) (N =94)
Number (%) of subjects .
Total 8 - (8.6) 2 2.2) 3 3.2)
Gastrointestinal disorders 6 6.5) 2 2.2) 1 (1.1)
Colitis ulcerative aggravatedf 3 3.2) 1 (1.1) 0
Diarrhea nos 1 (1.1 0 0
Frequent bowel movements 2 2.2) 0 0
Pancreatitis nost 0 1 (1.1) 1 ¢! .-1) '
Infections and infestations 1 (1.1) 0 1 ' (1.1)
Sinusitis nos 1 (1.1y 0 0
Tonsillitis 1 (L.n 0 0
Gastroenteritis viral nost 0 0 1 (1.
Nervous system disorders 1 (1.1) 0 0
Headache 1 .n 0 0
Respiratory, thoracic, and mediastinal 1 (L. 0 0
disorders
Bronchitis nos 1 (L. 0 0
Metabolism and nutrition disorders 0 0 1 (L.1)
Fluid retention 0 0 1 (1.1)

Ref. Text Table 30. Module 5, Section 8.1 (Study-301)
1 All severe cases of these events were SAEs.

Treatment-Related AEs

Treatment-related AEs experienced by >2% of subjects occurred in similar proportion of subjects
in all treatment groups (Table 40). However, GI disorders, the most frequent treatment-related
AEs occurred in a greater proportion of subjects in the placebo group (13 subjects [14.0%]) than
in the SPD476 groups (8 subjects [8.6%] in the 2.4g/day BID group and 5 subjects [5.3%] in the
4.8g/day QD group). Aggravated UC, flatulence, nausea, and dyspepsia were the most frequent

treatment-related gastrointestinal disorders.

In the SPD476 2.4g/day BID group, headache was the most frequent treatment-related AE
(5 subjects [5.4%]), no cases of treatment-related headache were reported in the SPD476
4.8g/day QD group or in the placebo group. In the SPD476 4.8g/day QD group, skin and
subcutaneous tissue disorders were the most frequent treatment-related AEs, predominantly

pruritus and alopecia.
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Table 40 Treatment-Related AEs Experienced by >2% of Subjects

" Placebo

System organ class Preferred term SPD476 2.4g/day BID SPD476 4.8g/day QD
: (N=93) (N=93) N =94)

Number (%) of subjects

Total 17 (18.3) 15 (16.1) 14 (14.9)

Gastrointestinal disorders 13 (14.0) 8 _(8.6) 5 (5.3)
Colitis ulcerative aggravated 3 (3.2) 1 (1.1) 1 (1.1)
Flatulence 3 3.2) 1 (1.1) 1 (1.1)
Nausea 2 2.2) 1 (1 2 2.1
Dyspepsia - 2 2.2) 1 1.1 1 (1.1)
Abdominal pain upper 2 2.2) 0 0

Skin and subcutaneous tissue disorders 1 (1.1) 2 (2.2) 6 (6.4)
Pruritus 0 1 ‘ (L.1) 2 (2.1)
Alopecia 0 0 2 2.1

Nervous system disorders 0 5 (5.4) 1 (1.1)
Headache _ 0 5 . (5.4) 0
Dizziness 0 2 2.2) 0

Investigations 1 (1.1) 1 (1.1) 2 2.1)

ALT increased 0 1 (1.1 2 @.n

General disorders/administration site conditions 0 2 (2.2) 0

Source: Section 12, Table 3.2.5.
Ref. Text Table 31 Module 5, Section 8.1 (Study-301)

Deaths, Other Serious Adverse Events (SAEs), Discontinuations due to Adverse Events and

Other Significant Adverse Events

There were no deaths during the study. Seven subjects exberienced a total of eight SAEs: three
subjects [3.2%] in the placebo group, two subjects [2.2%] in the SPD476 2.4g/day BID group,

and two subjects [2.1%] in the SPD476 4.8g/day QD group (Table 41). Of these, all but one was

GI disorders. All SAEs were considered to be unrelated to the study medication with the
exception of the two cases of pancreatitis experienced by subjects 11902 (possibly-related) and
17301 (probably-related), and all were severe except for the one moderate case of colitis. Only

one SAE did not result in withdrawal (viral gastroenteritis experienced by subject 11701) but all

resolved.
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Table 41 Treatment-Emergent Serious Adverse Events

Treatment group Subject | System organ class Preferred term Intensity
Placebo 12906 Gastrointestinal disorders Colitis ulcerative aggravated* Severe
18210 Gastrointestinal disorders Colitis aggravated* ) Moderate
21804 Gastrointestinal disorders ~ | Colitis ulcerative aggravated* Severe
Gastrointestinal disorders Colitis ulcerative aggravatedt Severe
SPDA476 2.4g/day BID 11902 Gastrointestinal disorders Pancreatitis nos* Severe-
26001 Gastrointestinal disorders Colitis ulcerative aggravated* Severe
SPD476 4.8g/day QD 11701 Infections and.infestations -Gastroenteritis viral nos Severe
17301 Gastrointestinal disorders Pancreatitis nos* : Severe

* Subject withdrawn due to this SAE.
T Event occurred 22 days after withdrawal.
Ref. Text Table 32 Module 5, Section 8.1 (Study-301)

Study Discontinuation Due to AEs

The most frequent AEs that led to study discontinuation were GI disorders, which accounted for
all but one of the discontinuations due to AEs (Table 42). Discontinuation due to AEs occurred
more frequently in the placebo group (11.8%) than in either of the SPD476 groups (5.4% in the
2.4g/day BID group and 2.1% in the 4.8g/day QD group).

The most frequent AE that led to study discontinuation was aggravated UC, which was
experienced by 10 of the 18 subjects withdrawn due to AEs. This occurred more frequently in

the placebo group than in either of the SPD476 groups.

Table 42 Treatment—Emergent Adverse Events That Resulted in Study Discontinuation

System org.an class Preferred term Placebo SPD.4 731%)'%/ day SPD476 4.8g/day QD
(N=93) (N =93) (N =94)

Number (%) of subjects ’

Total 11 (11.8) 5 5.4) 2 (2.1)

Gastrointestinal disorders 11 | (118 4 4.3) 2 2.1)

Colitis ulcerative aggravated 7 7.5) » 2% (2.2) 1 (1.n

Frequent bowel movements 2 2.2) 0 0

Pancreatitis nos 0 . 1 (1.1) I (1)

Colitis aggravated 1 (1.1) 0 0

Diarrhea nos 0 1 (1.1) 0

Dyspepsia 1 .1 0 0

Psychiatric disorders 0 1 (1.1) 0

Anxiety 0. 1 .y 0

* In addition to the two subjects presented, subject 26508 experienced an unrelated AE of colitis ulcerative aggravated that resulted in permanent
discontinuation of study drug. This subject was withdrawn due to lack of efficacy.
Ref. Text Table 33 Module 5, Section 8.1 (Study-301)
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Clinical Laboratory Evaluation

Summary of hematology and biochemistry values and changes from baseline at Weeks 4 and 8,
and endpoint are presented in the sponsor's Module 5, Section 12, Table 3.4.1 and Table 3.4.2,
respectively. The mean data for all hematology and biochemistry parameters analyzed were
unremarkable and there were no notable mean changes in any group across the course of the
study. '

MO comment: The overall safety data from Study 301 demonstrated that administration of
SPD476 was safe and well-tolerated. There was no evidence of any notable changes in the safety
profile of SPD476 with increasing dose.

10.1.2 STUDY-302

Title: Phase I1I, randomized, multicenter, double-dummy, parallel-group, placebo-controlled
study to evaluate the efficacy and safety of SPD476 2.4 g/day and 4.8 g/day given once daily,
with reference to Asacol 0.8 g three times daily in subjects with mild to moderate acute UC.

The protocol for Study 302 is almost identical to that of Study 301 which is summarized under
appendix 10.1.1. of this review with 2 exceptions: in Study 302, an additional arm of Asacol
2.4g/day (approved formulation) was included as an internal reference (note that the assessment
of the efficacy of Asacol was not part of the primary efﬁcacy analy51s) and the SPD476 2.4g/day
dose was given once daily in Study 302, whereas it was given in two divided doses in Study 301.

RESULTS
Patient Disposition
The study was initiated on December 4, 2003 and completed on October 20, 2004. A total of 343

subjects were randomized into the study at 49 centers in 10 foreign countries (Table 43). The
majority of the subjects were enrolled in two countries, namely, Poland (38%) and Russia (33%).

All subjects but two (SPD476 2.4g/day group) took at least one dose of study medication. Over

80% of subjects in the active treatment groups completed the study compared to 61% in the
placebo group.
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Table 43 Subject Disposition — Randomized Subjects

Placebo SPD476 2.4g/day SPD476 4.8g/day Asacol
Randomized N=86 N=86 N=85 N=86
n (%) n (%) n (%) n (%)
Estonia 2(2.3) 3@3.5) 2124 3@3.5)
France 0 1(1.2) 1(1.2) 1(1.2)
Germany 1(1.2). 33.5) 2(2.4) 4(4.7)
Hungary 7 (8.1) 7(8.1) 9 (10.6) 8 (9.3)
Israel 4 (4.7) 4 (4.7) 1(1.2) 5(5.8)
Latvia 1(1.2) 2(2.3) 44.7) 2(23)
Lithuania - 4(4.7) 3@3.5) 2(24) 5(5.8)
Poland 37 (43.0) 32 (37.2) 33 (38.8) 30(34.9)
1 Russia 28 32.6) 29 (33.7) 30(35.3) 26 (30.2)
Spain 2(2.3) 2 (2.3) 1(1.2) 2(2.3)

(Ref. Text Table 3, Model 5.3.5.1, Study 302)

Premature Discontinuation

Although lack of efficacy was the most frequent reason for premature discontinuation in all
groups, the proportion of subjects who discontinued due to lack of efficacy was greatest in the
placebo group (27.9% versus 12%), Table 44. Discontinuations due to other reasons were

infrequent and there were no notable differences between the groups.

Table 44 Reasons for Premature Study Discontinuation

Placebo SPD476 SPD476 Asacol
2A4g/day 4 8g/day (N = 86)
(N =86) {N =86) (N =85)
_Number (%) of subjects |- 34" (39.5) 16 (186) 13 (153) | 16 (186)
; who discontinued ) } B

1 tack ofefﬁcacy 24 (279) | 11 (128) | 11 (129) 10 (11.8)
- Subjectrequest 60 ey o 12y 1. (12) 2 - (23)
©Otherts = ° 200 {23) 228 0 1 (1.2
: -;AEISAE : I R 1<\ 112y 0 R R BRIV §
‘Protocol violation {0~ . o (2 1 12)
Lost fo fatiow-up 0 4] 4] ) 1. 1.2)

Source: Section 12.1, Table 1.1 and Appendix 2 Listing 2.1.
* Placebo: - subject 58206 - tablets too large and ‘oo many, sub}ect 63603 - disease exacerbation:
5PD478 2.4g/day QD: subject 63604 — disease exacerbation, subject 83808 - enrolled in error. Asacol 2.4g/day
TID: subject 82208 ~ exacerbation of UC.
1 in addition to' these two subjects, subject 62803 in the SPD478 2.4g/day QD group had a positive slool culture
result bul was randomised in error. The subject did not take any sludy medication and was excluded {rom the

study as a screen failure.

(Ref. Text Table 4, Medel 5.3.5.1, Study 302)
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Demographic and Baseline Characteristics

There were no clinically significant differences between the treatment groups in regard to
demographic and baseline characteristics at screening (Tables 45 and 46, respectively). All
subjects were Caucasian, the proportions of males and females were similar across treatment
groups and the mean age was approximately 43 years. The majority of subjects had never
smoked and less than 10% of subjects in each group currently smoked.

There were no clinically significant differences between the treatment groups in regard to

UC history. The majority (85-88%) of subjects in each treatment groups had a history of UC and
a similar proportion of subjects in each treatment group were newly diagnosed (13%). The
method of diagnosis, mean time since diagnosis and number of relapses experienced in the last 2 .
years were generally similar across the treatment groups. The majority (70-80%) of patients in
all treatment groups had left-sided disease, while 17-21% of patients had pancolitis.

Table 45 Demographic Characteristics — ITT Population

Placebo SPDA76 2. dgrday | SPDAT76 4.8g/day Agacol
(N = 88) (N =64y . (N = 85) (N = 86)

Gender; ni{%) R : - . ’

Male : 43 | {50.0) 39 (46.4) 39 “59) 41 {37.7)

Fomale. .~ - 43 (30.0) 45 (538) | 46 (84.1) [ 45 (52.3)
Age{years) : SO ; : g . .

Meah {$0) 1482 7 (14.08) | 433 {13.30) 446 (13.43) 1 419 (13.34)

Median . - 1 445 . 450 ] 450 . 43.0

Min, Max 118 74 21 78 19 76 1@ . 76
Height {cm) . : .

Mean (SD) 169;9: {9.19) 189.7 (8.88) 169.7 (9.88) 170.6 {9.65)

Median 170.5 170.0 170.0 170.0
o I, M . 142 - 192 | 150 190§ 48 191 .44 > 1es
Wt aa 92412 .- A ) d !

Mean (SD) 68.7  {14.30) 73.3 {14.87) 730 (14.33) | 72.6  {15.85)

Median 68,0 72.0 71.0 70.6

Mia, tMax 40.2 90.0 43.0 1260 | 425 1200 | 480  124.0 |
Ethnic origin; n (%)

Caucasian 86  {100.0) B4 (100.0) 86 (100.0) | .86  (100.0)
Smoking history; n (%) : .

"Never smoked | : E3] (59.3) 56 (86:7) €2 (72.8y | 63 {73.3)
U previcugly smoked. . {1 28 (32.8) 20 (23.8) 17 (20.0y | 18 {20.9)

Guireitly smokes " 3 LT L0 te) E . 8 L (9.8) 6 7yl & (58)

Solirdo: Section 121, Tables 1.2 and 3,3.1 .
£ Weight data'were recorded (or the Safety population,

(Ref. Text Table 5, Model 5.3.5.1, Study 302)

APPEARS THIS WAY
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Table 46 Ulcerative Colitis History — ITT Population

Flaoabo SPDET Rdgiday SPD47E 4.8g/duy - Anaval
(N = BS) AN B8y i N = By (N w G
Bl . AR EEA) SRR NN Wit =o SOOI
Neowy diagnosed 10 (1163 11 SERH w2 (34.1) 13 8.4
Histocy of UC 76 Bs.4) £ (86 3 73 4839 7 {84.9)
Time uwinco dingnoxis ) '
CWaaKa)
Ny (S0) 2031 (324.6) 2004 (ABA @) | 2827  {IB0.0). | 2444 (260.3)
Mackon . 1791 ) 1614 138.0 122.9
i Rtin, Max 1 L1924 1 163G o 2242 o 1045
Method of dtagnosis: n (%) . . i . - s . .
Bgmoidasdopy BW . (3HA) EE) {3y | Ba Q0. D) ‘83 (58.4)
Calsnoncopy s L (768 65 {774y (2] (3005 . oo {76.7)
Berivrn wiama 10 C(14.0) & 0.0y ° {10.6) 10 118y
o Gompatinte tistaloay s {100.0) o3~ @smy a8 160.0) BG .  {100.0)
Numbor.of relapsos in tast o -
2 yoars: n (%) s - . -
o 8 {99 8 19.5) & @.4) G N &3]
1-2 f:74 (80.8) 39 (46.41) 40 (ar.1y 449 51.2)
Beq a1 (2.4 W (8213 24 (d2.m) 20 (2.3
[N «a.z) ] (r.n a [Z 4 a ©.3)
=7 (2.3) + (3.2) 1 {132y 2 2.3
Duration of surrent opleode
aays) ; :
Meoan (GIy) 2249 L (PLE) 21.3 {©.10) 20,7 &,a6) 218 €10.0%)
AMécurn 210 : x1.0 210 1.0
M, BT 5 B4 -3 4z 3 3s 7 70
Fult oxtont of discabn® (co)
N 6o s8 92 48
Mann (807 6.9 G1.9%) B6.A 3267 &0.4 (34.08) 52,4 @6.206)
Mectiiacy 350 41.0 AB.0 45.0
Niry, fAzex 15 150 26 150 5 190 s 154
- = U SR SNIGY DU
(%)
Lefe-midod as (723 fde] (70.2) &7 (28,4 av (80.2}
lr;;alvm‘nonr of trantarse ¢ oy 7 8.4y - 4.7) 2 (2.3
Gcolon
Pﬁnmhllﬂ +7 {10.6) 18 (21.43 1a (12.5) 15 (17.4)

Notes: For the method of dlagnOSlS subjects could be included in more than one category. Full extent of disease was not recorded for all subjects:

* Measured from the anal margin.

T Involvement of sigmoid and/or descending colon.

(Ref. Text Table 5, Model 5.3.5.1, Study 302)

Prior Therapy

There were no notable differences between the treatment groups regarding medications taken
prior to baseline (Table 47). The most frequent prior medications were aminosalicylic acid
(51.3% of subjects overall). All other prior medications were taken by no more than four subjects

in any treatment group.

Table 47 Prior Medications Taken by > 5% of Subjects

Numiber. (%} of subjécts Placebo -~ |*SPD476 2.4g/day | SPDA76 4.8g/day. | . Asacol
. L N8 (N = 84) (N =85) T (N=86)
Aminosalicylic acid 44 {51.2) 48 {54.8) 40 (47.1) 45 - (52.3)
and slm!lalf agems
Mesalazine* 20 (23.3) 25 (29.8) 24 {28.2) 28 (32.6)
Sulfasatazinet 25 (29.1) 22 (26.2) 17 {20.0) 17 {18.8)
Benzodiazepine [ - ({7.0) 6 {714} 2 {2.4) 7 {8.1}
derivatives . ’
Source: Section 12.1, Table 1.7. .
"% Mesalazine includes medications coded.as i ine, lamine and Lixacol.

ES Sulfasalazing mcludes meédications coded as Salazopyrin, sulfasalazin and sulfasalazine.
(Ref. Text Table 8, Model 5.3.5. 1, Study 302)
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Treatment Compliance

Most subjects in all treatment groups were compliant as per protocol with study medication
Table 48.

Table 48 Compliance With Study Medication — Safety Population

Placebo SPD476 SPD4T6 Asacol
. 2.4g/day 4.8g/day
. (N =86) {N = 84) - {N=86) (N =286)
Overall compliance; n (%)
<B80% 0 2 {2.4) 5 (5.9 2 (23
80 - 120% 84 (97.7y 1 82 (97.6) 78 (91.8) 1 82 {95.3)
>120% - 2 (2,3’). 0 2 @41 1 (1.2)

Source: Section 12.1, Table 1.9.
Note: Subjact 63001 in the Asacal 2 4gfday TiD.group took _study-medication - but overall compliance was not
caleulated for this subject as she was lost to follow-up
Overall compliance was defined as {Jnumber of doses taken from-first doss to last dose]/ [number of doses that
should have been taken from first dose to last dose]}100%:

(Ref. Text Table 10, Model 5.3.5.1, Study 302)

Protocol Deviations
Overall, major protocol deviations occurred infrequently and there were no notable differences

between the treatment groups, although subjects who were non-compliant with study medication
were slightly more frequent in the 4.8g/day group (Table 49).

Table 49 Major Protocol Deviations — ITT Population

Number (%) of subjects Pladebo SPDATS SPD476 Asacol
ch 2.4g/day 4.8g/day
(N = 86) {N'=84) {N = 85) (N = 86)
Subject did not have 80 to 120% overall 2. {23 2 (24) 6 {7:1) 2 2.3)
compliance
Subjects with UC-DAL <4 or 1 {1.2) 1 {1.2) 0 1 {1.2)
sigmoidoscopy score <1
Subjects who had relapsed on ki {1.2) k| (1.2) 0 1 {1.2)
maintenance therapy with doses of .
.mesalazine >2.0g/day
Subjects with Crohn’s Disease, proctitis 1 {1.2) 0 1 {12y ; ©
(where the extent of inflammation was
<16cm from the anus) .
Subjects whose original diagnosishad | - 0 A (1.2} 4] 0
not been established by compatible . s
| tiistology e R R
Subjects who had unsuccessfully ) 0 et e (128 ] .0 RN
‘treated their current relapse with ST :
- steroids andfor mesalazine >2. Oglday

- Source: Section: 121, Table-1:10, 3 e -
'Nole subgecls could Have' more than one pm(ccol dewahon
(Ref. Text Table 11, Model 5.3.5.1, Study 302)
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EFFICACY EVALUATION

Of a total of 343 patients randomized into the study, 341 subjects were included in the ITT
analysis. Two subjects (# 62803 and # 63606) were excluded from the ITT population (SPD476
2.4 g/day treatment group) because they had a positive stool culture result but were randomized
in error. Both subjects did not receive any study medication.

Primary Efficacy Analysis

In the ITT analysis, 40.5% of subjects in the SPD476 2.4g/day group and 41.2% in the SPD476
4.8g/day group were in remission at Week 8 compared to 22.1% in the placebo group, the
differences were statistically significant in favor of active treatments (p=0.010 and p=0.007,
respectively (Table 50).

Table 50 Subjects in Remission at Week 8 — ITT Population

Subjects in Odds ratio Cl p value!
) remission (%) :
Placebo; N = 86 ‘ 19 (22.1)
SPD476 2.4g/day; N = 84 34 (40.5)
verstis placebo* 240 {1.23, 4.69) 0.010
SPDA76 4.8g/day; N = 85 35(41.2) , .
- versus placebot:, - - ST 247 - (1.15, 5.30) 0007

,Source Section 121, Table 2.1.1.°
¥ yalues from the cht-squared fest: :

-t Study wise fatse-posmve error- vate was contm!led using the -Bonferroni- Hotm method The treatment
compérison wn‘.h the smaller p-value was evaluated at-the Q. 025 significance level. if this_ was significant, the
treglment comparison vith-the Targer p-value was evaluated at.the 0:05 sigriificance level. Cls presented are
analogaus to the significance level. )

(Ref. Text Table 13, Model 5.3.5.1, Study 302)

MO comment. Both active treatments were superior over placebo. While the study was not

designed to demonstrate superiority of one active dose over the other dose, both dose levels

(2.4g/day and 4.8g/day) appeared to have similar efficacy profiles, suggesting that the high dose
" would not provide additional clinical benefits over the low dose.

Supportive Analysis

The proportion of subjects in remission at Week 8 was greater in the SPD476 4.8g/day and -
2.4g/day groups compared to the Asacol 2.4g/day and placebo groups: 41.2%, 40.5%, 32.6% and
22.1%, respectively (Table 51). However, the differences between active treatment groups were
not statistically significant.

MO comment: Asacol finding would not provide conclusive comparative efficacy information, as

it was tested in only one study. Furthermore, the clinical trials that led to Asacol approval used
different efficacy criteria and endpoints, which make comparison across studies difficult.
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Table 51 Subjects in Remission at Week 8 — I'TT Population

Subjects in Odds ratio 95% Cl | . pvalue'
i cemissioti (%) ) L

Placebo; N = 86 19 {22:1)

SPD476 2.4giday. N= 84 | 34 (40.6) A
versus SPD476 4.8¢g/day* 0.97 (0.53, 1.79) 0.926
versus Asacol* .41 . (0.75, 2.84) 0.284

SPD4T6 4.8giday, N = 85 . 35412
versus Asacol” 145 {0.78, 2.71) 0.243

Asacol; N = 86 ’ - 28(32.8)
varsus placebo* ¥ ' 1.70 (0.886,3.38) 0.124

Source: Section 12.1,-Table 2.1.1,

* Valugs from the chi-squared test.

t pevalue was evaluated at the 0.05 significance level.
(Ref. Text Table 14, Model 5.3.5.1, Study 302)

Secondary Efficacy Analyses

The results of secondary efficacy analyses supported the findings of primary efficacy analysis by
demonstrating greater efficacy with active treatments over placebo (Tables 52).

Table 52 Results of Secondary Efficacy Endpoints (% Patients)

SPD476 SPD476 Asacol Placebo

Secondary Efficacy Variables 2.4g/day 4.8g/day 2.4g/day n=86
_ n=84 n=85 n=86 _
Clinical Improvement 60.7%" 64.7%"" 55.8%" 39.5%
Treatment Failure 21.4%"" 20.0%"" 27.9%"" 47.7%
Clinical Remission 41.7%" 412%" 33.7%" 22.1%
Sigmoidoscopic Improvement 70.2% 76.5% " 60.5% 41.9%
Change from baseline in UC-DAI score -3.34" -3.58" Co3ar -1.94
*p < 0.05, **p < 0.01, ***p < 0.001 (each vs placebo); NS = not significant

Ref. copied from Table 4, sponsor’s proposed labeling.

In regard to analysis of stool frequency score, the proportion of subjects with a stool frequency
score of < 1 at Week 8 and endpoint was greater in the SPD476 and Asacol 2.4g/day groups
compared to the placebo group (Table 53). Similarly, all groups showed a reduction in rectal
bleeding score from baseline to Week 8 and endpoint, but the proportion of subjects with a score
of <1 at Week 8 and endpoint was greater in the SPD476 and Asacol 2.4g/day groups compared
to the placebo group (Table 54). Sigmoidoscopy exam demonstrated that at Week 8, the _
proportion of subjects with improved sigmoidoscopy scores was greater in the SPD476 4.8g/day
and 2.4g/day groups compared to the Asacol 2.4g/day and placebo groups: 76.5%, 69.0%, 58.1%
and 41.9%, respectively at Week 8; similar scores were observed at endpoint (Table 55). At
Week 8, differences between SPD476 4.8g/day and placebo were statistically significant (p =
0.002), while differences between SPD476 2.4g/day and placebo and between Asacol 2.4g/day
and placebo did not reach a statistical significance.

73



Clinical Review

Fathia Gibril, MD, MHSc¢

NDA 22-000

Mesavance (Mesalamine)

Table 53 Average Stool F requency Score — ITT Population

FPlacebo ‘SPD476 Z4giday SP0476 4.8¢7day Asacol
{N = 86) (N = 84) (N = BS) (N = 8G)
Baseéfine . . .
Mean (SD) 1.6886 (0.7291) 1.875 (0.7507) 1.482 (0.6872) 1.647 (0. 7565)
Boore; n (%) . . - . .
| =1 10 1@ 7 (8.3 12 (14.1) - (10.5)
e <2 3200 QT2 G5BT (44.0) 46 54, a8 (84:2)
2 a4 sy | a9 (48.4)" ‘27 36 (44.2). -
“Weiek 2. ’ ISR 6 i . : S
f=1 207 L@aEy i ze (33.2) 20 law L e
A'to. <2 3077 (24.0y . 28 (33.3) 44 1.8 B (@07
g 24 " 244y | .24 (28.6)" 18 21.2y° <X M (24.4)
Weeék a4 L : . . o
<1 16 {18.6) 36 (42.9) 29 (34.1) 37 (43.0)
1t0 <2 26 30.2) 27 (32.1) a7 (43.8) 28 (32.6)
=2 16 (18.6) 11 {13.1) o (10.6) ] - (10.5)
Weeolk 8 - .
<1 (36.0) 45 (53.8) 47 (55.3) 48 (53.5)
110 <2 (16.3) 19 (22.6) 18 (21.2)’ 18 (20.9)
BECATIN R . 7 (8.2) s 7.9
= S 2t A I -
<1 31 (36.0) 45 (53.6) 49 (57.6y a7 (54.7)
1 ta w2 21 (24.4) 23 27.a3. 23 27.1) 1@ 22.1)
=2 27 (31,4) 16 (16.0) 13 (18.3) 17 (19.8)

Source: Secton 12,1, Tobhe 2.7.1,

Noté: subjoct 68205 in the SHOA7

frequency wacres recorded at baseline.
Percentages ara basaed on the numbar of subjects in the iTT population for each treatrivant group.

Table 54 Average Rectal Bleeding Score — ITT Population

6 2.agminy QD geoup and subjest $5404 in the Asacol grous bad 1o stoo)

Flacebo BPD4A76 2.4g9/day | SPDA7H a_8prday AGHCO]
(N-= 36) (N = 84) (N = 85) (N = 8G)
‘Baseline : . L . |
Mean (SD) 1.280 (0.7256) 1.185 (D.7218) 1.141 (0.8180) 1.239 (4.7053)
Geore: n (%) ’ :
< 20 (23.3) 21 25.0) 20 (23:5) 20 (23.3)
110 -2 42 (48.8) 40 (47.6) ay (57.6) |+ w0 (46.5)
=2 24 (27.9) 22 (20.2) 16 (18.8) 28 (29.1)
Week 2 ) -
<1 as (40.7) 40 (A7 .65) 41 (48.2) 24 (29.5)
1to <2 20 29 (34.5) 28 (32.9) 32 (37.2)
16 19 (13.1) 13 (15.33 18 (16:1)
32 37.2) 52 61.9) 52 ©1.2) 54 (59.3)
L) (2.1 17 (20.2) 18 (21.92) 18 {20.9)
7 (8.1) S (5.0) -3 (5.0) 5 (5.8)
35 . (40.7)- 58 (65.5) 55 (68.2) ‘54 (62.8)
13 C(18:1) '} 13 (15.6) 12 (a0 A (12.8) -
- 47 (a7y 2 - (2.4) 2 (2.4 L& 5.8y
1 Eadpoint R : B SR ) T :
«q 39 (45.3) 58 169:0) 83 Ay BT (66.3) °
RETRS 28 (29.4), 18 T (R1.4) 187 0 (e A3 {181y
B2 15 {17:4) - 8 (9.8 7 @2y 14" (181)

{Ref. Text Table 22, Model

5.3.5.1, Study 302)
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Table S5 Results of Sigmoidoscopy Score — ITT Population

 NUumber (%) of subsjacts Placobo L SPO4TG. sSPO4706 Asacal
RAag/day 4. Bgrany -
. {N = &) (N o= B4y (N = BG5) (N = 80G)
Basetine -
O {normaly o] 0 o]
1 (mitd) 12 (14.0y 12 (14.3) 14 (i) 14 [&LX-N)
2 (maderale) =1 {(7€.7) &d (76.2) az (72.9) G1 (70.9)
) (ovéia) ! a (9.3) a (8.8) ® 10.8) ] (7.0}
Mo sctra . o .0 Q (1.2%
Change at Week 8 - . : i . -
L. improved ET 41.89) &8 (89.0) (113 (70.5) L7e] (58.1)
Sameae 14 (18.3) 1t (13.1) kd a.2) 19 (22.1)
Waorcgariod 2 (2.3) 1 {(1.2) o] 1 1.2y
unknaown aa (380,5) 14 16.7) 1a (15.3) 18 (18.6)
prvaluet
BPDA76 vn placaebo O.074 Q.002
HPDA76 2.ag/day ve ©0.16%
SFRODATES 4. 80/day
8PO476 ve Asacol 0.144 0.0044
e NBBCOl v plgoebs 0.627 .
chnngo “at ondpolnt R e o
Improved - 36 {41.9) &9 (70.2) a5 (76.6) s (6G.5)
Sarme 26 41.9) 27 (26.2) 16 {18.5) 27 (31.4)
Waornenaod [ 7.Q) 1 (1.2) a3 {3.5) 3 {3.5)
Unknown a 6.3) 2 (Z.4) 1 1.2) 4 4.7)
p-value . 5
SFOA76 va placebo =0 D04 <@.001
SPDY76 2 4:]'(!::)' V6 Q.092
. SPDA76 4:80/day
| SPDA7E Ve Avado! Q.182 0.006G .
“Asacol Ve piacebo - Q026

Tourae: Secuon 12,1, Tatda 2.7.11.

Nate: v % versus

~ IR troin BSsatine, Tiakngwe chstges ware ot inetuded it er annlysiz.

T pvalue feony. thas Mz:mtol Hemmzot ehvi-squaced tast with (he “pllaaative hypolthesis of noar associatlon ot
Sk 8 ar wndisolng.

(Ref. Text Table 23, Model 53.5. 1, Study 302)

MO comment: the results of secondary efficacy analyses supported the findings of primary
efficacy analysis, however, the reader is cautioned that the numerous p-values presented by the
sponsor are not adjusted for multiple comparisons that have been performed.

Analysis of Center Effect

Remission rates in Poland and Russia, the pooled centers that enrolled the majority of subjects
were similar to the overall remission rates (Table 56). Remission rates in the other pooled centers
followed a similar trend, although some differences were observed, most likely as a result of the
small number of subjects in certain pooled centers. The p-value from the treatment pooled centre
interaction was 0.5473, indicating that there was no difference in treatment effect.

Table 56 Analysns of Centre Effect on the Proportion of Subjects in Remission at Week 8
-Mracebo B Oa7a HE0476 ABBCOT- .
Zagrany 4. 89/day
; . : (N= 86y N =By (L= 8E) 1A asy
Number ot ﬁub]ecls POt POOIST Cotre - T ———" .
Hurgéary: 7 7 o a8
haraaant 4 a4 4 L3
Batandg 7 30 a3 e le]
Ruswia .- 28 20 3O 2a
The Baltic Glates 7 L 2 10
Wissterrs Surdpe’ ) -1 a4 . 7
suijo(s inremiasion; n (%6) 19 (22.1) aq (40.5)y 35 {41.2) 28 Bz2.¢)
Hungary 2 (28.06) a (42.9) 2 (B22) 3 . (@a7.5)
1arael =] 1 (25.0y o 1 (20.0)
FPolanc .G (16.2) 1 10 43.3) 13 (39.4) 1 (BB, 7)
| RGmsei a (21.4) 12 41.4) 16 (50.Q) ] (34.6)
Thao Batic Ruatas” s {71.4) 4 {56.0) . =2 26601 @ (BO:0)
MY eatern Eumm' o . 167y i 3 (75.0) 1 $14.3)
poviiluo? E - 0.5473
Bourae: Seoton 12.3, Tobie 2.%.1,
= The Qaltic cantra <t -a fresen B CAMVIEL 0l Litbaumvenis .
T The Wantern. Gurape o centra consi ot of 134 tresm F‘rztnra Qannkﬂv SOt oo,

* Bubisote who g a LIG-CAL taore of 51 wilh sooras of O for recial Dlbeding ond wtool fraquenay,
sigmw4dasaopy waore reduction of 1 point or More fromm bageling.

& pevalua fram g tredmant* macled aontire intersction fraom: a 1oQUSlG ragrasaicomr mModal WAth {raatirant,
CHNtre ANd reRtMent peoled CoONIra ne tHROtors,

(Ref. Text Table 15, Model 5.3.5.1, Study 302)
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SAFETY EVALUATION

Of the 343 subjects randomized, 341 subjects received at least one dose of study medication
and were included in the safety population, two subjects (subjects 62803 and 63606 in SPD476
2.4g/day QD) were randomized in error and did not receive any study medication.

Extent of Exposure
The majority of subjects in all treatment groups received treatment for >4 weeks (Table 57).
Mean duration of exposure to study treatment and the sum of exposure were slightly greater in

the active treatment groups compared to the placebo group. More subjects in the placebo group
had <2 weeks exposure to study treatment.

Table 57 Duration of Treatment Exposure — Safety Population

Placebo SPDA476 2.4g/day | SPD476 4.8g/day Asacol

(N = 86) (N = 84) (N = 85) (N = 86)
Exposure in weeks*; n (%) :
0to <2 10 (11.6) 2 2.4) 1 (1.2) 4 @47
2 to <4 14 (16.3) 5 (6.0) 6 (7.1) 5 (5.8)
4108 46 (53.5) 46 (54.8) 42 (49.4) 45 (52.3)
>8 16 (18.6) 31 (36.9) 36 (42.4) 31 (36.0)
Mean (SD) 6.10 | (2.667) { 736 (1.878) 7.49 (1.819) | 7.29 | .(2.095)

Ref. Text Table 27, Module 5 .3.5.1, Study 302)
Overall Incidence of Adverse Events (AEs)

Treatment-emergent AEs were experienced by 72 subjects in the safety population and occurred
to a similar extent between the treatment groups (Table 58). The majority of AEs were of mild or
moderate intensity; only five subjects had a severe adverse event (3 in the placebo group and 1 in
each of the SPD476 4.8g/day QD and Asacol groups). Treatment-related AEs were experienced
by eight subjects (9.3%) in the placebo group, 10 subjects (11.9%) in the SPD476 2.4g/day
group, 12 subjects (14.1%) in the SPD476 4.8g/day group and six subjects (7.0%) in the Asacol

group.

Serious adverse events (SAEs) and AEs leading to withdrawal were very infrequent. For SAEs,
there were 2 subjects [2.3%] each in the placebo and Asacol groups and one subject [1.2%] in’
the SPD476 2.4g/day group. For AEs leading to withdrawal, there were 2 subjects [2.3%] in the
placebo group and one subject [1.2%] each in the SPD476 2.4g/day and Asacol groups. No
SAEs or AEs leading to withdrawal were experienced in the SPD476 4.8g/day group.
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Table 58 Treatment-Emergent Adverse Events — Safety Population

Placebo  -| SPD476 2.4g/day | SPD476 4.8g/day Asacol -

(N =286) (N =84) (N = 85) (N = 86)
Number (%) of subjects with:
Any AE 15 (17.4) 20 (23.8) 20 (23.5) 17 (19.8)
Any mild AE 5 (5.8) 15 (17.9) 15 (17.6) 11 (12.8)
Any moderate AE 7 (8.1) (10.7) 6 (7.1) 9 (10.5)
Any severe AE 3 (3.5) 1, (1.2) 1 (1.2)
Any treatment-related AE 8 9.3) 10 (11.9) 12 (14.1) 6 (7.0)
Any SAE 2 (2.3) 1 (1.2) 0 2 (2.3)
AE that led to withdrawal 2 2.3) 1 1.2) 0 1 (1.2)

Ref. Text Table 28, Module 5 .3.5.1, Study 302)

Most Common Treatment-Emergent AEs

In general, there were no notable differences between the placebo, SPD476 and Asacol groups or

between the two doses of SPD476 in regard to the types or frequencies of AEs experienced

(Table 59). The most frequently reported AEs in all groups were GI disorders. The most frequent
AEs by preferred term were headache (6.0% in the SPD476 2.4g/day group, 4.7% in the SPD476
4.8g/day group and 3.5% in the Asacol 2.4g/day group), flatulence (1.2% in the placebo group,

4.8% in the SPD476 2.4g/day group, 3.5% in the SPD476 4.8g/day group and 1.2% in the Asacol

2.4g/day group) and abdominal pain nos (3.5% in the placebo group, 3.6% in the SPD476
2.4g/day group and 2.3% in the Asacol 2.4g/day group).
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Table 59 Treatment-Emergent Adverse Events Experienced by >2% of Subjects

S Placebo SPD476 SPD476 Asacol

ystem organ class Preferred term . 2 4g/day 4.8g/day

Number (%) of subjects (N = 86) (N = 84) (N =85) (N =86)

Gastrointestinal disorders 8 9.3) 10 (11.9) 7 (8.2) 7 8.1
Flatulence 1 (1.2) 4 (4.8) 3 (3.5) 1 (1.2)
Abdominal pain nos 3 (3.5) 3 (3.6) 0 2 2.3)
Nausea 2 2.3) 0 2 2.4) 2 2.3)
Colitis ulcerative aggravated 1 (1.2) 1 (1.2) 0 2 2.3)

Nervous system disorders 3 3.5 5 (6.0) 5 (5.9) 3 3.5)
Headache - 0 5 (6.0) 4 @7 | 3 3.5)
Dizziness 3 | (3.5) 0 1 a2 | o

Investigations 4 “4.7) 3 (3.6) 1 (1.2). 2 (2.3)

Weight decreased 4 4.7) 1 | (1.2) 0 0

General disorders and administration 2 23) 3 (3.6) 1 (1.2) 1 (1.2)

site conditions
Asthenia 2 2.3) 2 2.4) 1 (1.2) 0

Infections and infestations 2 2.3) 2 24) 2 2.4)

Respiratory, thoracic and mediastinal 0 0 2 2.4 3 3.5)

disorders :

Pharyngitis 0 0 0 2 (2.3)
Musculoskeletal and connective tissue 2 23) 0 1 (1.2) 1 (12)
disorders

 Arthralgia 2 (2.3) 0 1 (1.2) 0
Blood and lymphatic system disorders 0 2 24) 0 0 _

Ref. Text Table 29, Module 5 .3.5.1, Study 302)

- Tl;eatment-Related AEs

Thirty-six subjects experienced a total of 49 treatment-related AEs (Table 60). Individual AEs

~ occurred infrequently and there were no notable differences between treatments groups in regard

to the types or frequencies of treatment-related AEs experienced. The most frequent treatment-
related AEs were flatulence (1.2% in the placebo group, 4.8% in the SPD476 2.4g/day group,

2.4% in the SPD476 4.8g/day group and 1.2% in the Asacol group) and headache (1.2% in the
SPD476 2.4g/day group, 3.5% in the SPD476 4.8g/day group and 2.3% in the Asacol group)
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Table 60 Treatment-Related Adverse Events

System organ class Preferred term Number (%) of Placebo SPD476 SPD476 Asacol

subjects 2.4g/day 4.8g/day 2.4 g/day
(N=86) (N=84) (N=285) (N=286)

Total 8 ©.3) 10 (11.9) 12 (14.1) 6 (7.0)

Gastrointestinal disorders 6 7.0) 7 (8.3) 3 (3.5) 3 (3.5) -

Flatulence 1 (1.2) . 4 (4.8) 2 2.4) 1 (1.2)

Abdominal pain nos 3 3.5) 1 (1.2) 0 2 (2.3)

Nausea 2 2.3) 0 2 24 1 (1.2)

Diarrhea nos 1 (1.2) 0 0 0

Dyspepsia 0 1 1.2) 0 0

Roctal polyp ] T [ az [ o 0

Vomiting nos 0 1 | (12 0 0

Nervous system disorders 2 (2.3) 1 (1.2) 4 “4.7) 2 2.3)

Headache 0 1 (1.2) 3 (3.5) 2 (2.3)

Dizziness 2 2.3) 0 i (1.2) 0

Investigations 2 2.3) 1 (1.2) 1 (1.2) 0

Weight decreased 2 2.3) 0 0 0

Liver function test nos abnormal 0 0 1 (1.2) 0

Platelet count decreased 0 1 (1.2) .0 0

g’ellndi:?;ntiisordem & administration site 1 (1.2) 1 (1.2) i (12) 0

Asthenia 1 | (L2) 1 (1.2) 1 (1.2)

Pyrexia 1 (1.2) 0 0 0

Musculoskeletal and connective tissue disorders : 12 0 ! (12 0

Arthralgia 1 (1.2) 0 1 (1.2) 0

Skin and subcutaneous tissue disorders 0 1 (1.2) i (1.2) 0

Prurigo 0 0 1 (1.2) 0

Urticaria nos 0 1 (1.2) 0 0

Hepatobiliary disorders 0 0 - 1 (1.2) 0

Reproductive system and breast disorders 0 0. 0 I (1.2)

Menorrhagia 0 0 0 (1.2)

Vascular disorders 0 0 1 (1.2) 0

Hypertension nos 0 0 1 (1.2) 0

Ref. Text Table 31, Module 5 .3.5.1, Study 302)
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Deaths, Other Serious Adverse Events, Discontinuations due to Adverse
Events

There were no deaths during the study. Five subjects (2 in the placebo group, 2 in the Asacol
group, 1 in the SPD476 2.4g/day group, and none in the SPD476 4.8g/day group) experienced a
total of eight SAEs. Of the eight SAEs, six experienced in the placebo and Asacol group were GI
disorders (aggravated UC), and two SAEs experienced in the SPD476 2.4g/day group were
perianal abscess and urinary retention. No SAEs were considered to be related to study '
medication and all SAEs were resolved at the end of the study.

In total, four subjects (2 in the placebo group, one in the SPD476 2.4g/day group, 1

in the Asacol group, and none in the SPD476 4.8g/day QD group) discontinued from the study
due to an AE. With the exception of the non-serious event of asthenia in the SPD476 2.4g/day

group, all events that resulted in discontinuation were GI disorder (aggravated UC). No AEs or
SAEs that resulted in discontinuation were considered to be related to study medication.

Clinical Laboratory Evaluation

No clinically significant mean hematology and biochemistry values and no notable changes from
baseline were observed in any group.

Changeé from baseline in GGT and ALT values are presented in Table 61. A slight trend towards

increasing GGT and ALT was observed in the SPD476 4.8g/day and Asacol groups, however,
overall mean values for these parameters remained within the normal range at all time points.

Table 61 Change from Baseline in GGT and ALT Values — Safety Population

Placebo SPDA476 2.4g/day SPD476 4.8g/day Asacol 2.4 g/day
mean (SD) . ]
GGT (U/L)
Week 4 -1.0 (8.65) -1.5 (15.81) 10.7 (46.21) -0.1 (15.95)
Week 8 -1.2 (17.09) -5.7 (35.32) 9.3 (39.28) 3.0 (23.28)
Endpoint -1.2 (14.49) -4.0 (32.96) 89 (37.63) 24 (21.63)
ALT (U/L) 7
Week 4 -4.3 (16.99) 2.1 (15.22) 1.5 (17.25) 1.9 ' (8.65) "~
Week 8 -2.8 21.71) 1.5 (15.89) 3.6 (19.92) 5.0 1 (18.39)
Endpoint -2.0 (17.85). 09 (14.86) 2.6 (20.29) 38 (17.34)

Ref. Text Table 33, Module 5 .3.5.1, Study 302)

Week 4: placebo N =58, SPD476 2.4g/day N = 74, SPD476 4.8g/day N =75, Asacol 2.4g/day N=74
Week 8: placebo N = 51, SPD476 2.4g/day N = 70, SPD476 4.8g/day N =72, Asacol 2.4g/day N =70
Endpoint: placebo N =78, SPD476 2.4g/day N = 83, SPD476 4.8g/day N = 84, Asacol 2.4g/day N = 82

MO comment: Review of safety data from Study 302 demonstrated that SPD476 was safe and
well tolerated, and there was no evidence of a dose-response relationship for any safety
parameler. ’
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10.2 List of Abbreviations

AE
ALP
ALT
ANCOVA
AST
BARC
BID
Cl
CMH .
CRF
CRO
GCP
GGT
-HEENT
ICH
IEC
IRB
ITT
IVRS
LOCF
LSM
Max
MCH
MCHC
MCV
MedDRA
Min
NOS
NSAID
PEG
PGA
PI
PP
QD
SAE
SAP
SD
ucC
' UC-DAI
WOCP

Adverse Event

~ Alkaline Phosphatase

Alanine Transaminase

Analysis of Covariance

Aspartate Transaminase

Bioanalytical Research Corporation

Twice Daily

Confidence Interval
Cochran-Mantel-Haenszel

Case Report Form

Clinical Research Organization

Good Clinical Practice

Gamma Glutamyl Transferase

Head, Eyes, Ears, Nose and Throat ,
International Conference on Harmonization
Independent Ethics Committee
Institutional Review Board
Intention-to-Treat.

Interactive Voice Response System

Last Observation Carried Forward

Least Squares Mean

Maximum

Mean Corpuscular Haemoglobin

Mean Corpuscular Haemoglobin Concentration
Mean Corpuscular Volume

Medical Dictionary for Drug Regulatory Activities
Minimum

not otherwise specified

Non-Steroidal Anti-Inflammatory Drug
Polyethylene Glycol

Physician’s Global Assessment

Principal Investigator

. Per Protocol

Once Daily

Serious Adverse Event

Statistical Analysis Plan

Standard Deviation

Ulcerative Colitis

Ulcerative Colitis-Disease Activity Index
Women of Child-bearing Potential
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