CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:
NDA 22-103

MEDICAL REVIEW(S)




Medical Team Leader’s Memorandum

Food and Drug Administration
ODE3
Division of Reproductive and Urologic Products (DRUP)

Date: July 27, 2007

From: Suresh Kaul, MD, MPH, Acting Medical Team Leader, DRUP
To: Mark S. Hirsch, M.D., Acting Deputy Diréctor, DRUP
Subject: NDA 22,103 |

Sanctura XR (trospium chloride) 60mg Tablet for the treatment of overactive
bladder with symptoms of urinary frequency, urgency and urge urinary
Incontinence.

1. Executive summary and recommendation

The purpose of this memo is to provide the Deputy Division Director with my recommendation
regarding regulatory action on this NDA. At this time, I recommend that Sanctura XR should
be approved for the treatment of overactive bladder (OAB) with symptoms of urinary
frequency and urge urinary incontinence. This NDA contains substantial evidence that
Sanctura XR is effective and safe as labeled for the treatment of overactive bladder (OAB). The
sponsor has demonstrated through two randomized, placebo-controlled trials that the benefits of
Sanctura XR are apparent as early as one week and that the adverse events such as dry mouth and
constipation commonly occurred within the first two weeks of treatment. There are no
outstanding issues.

2. Clinical background .

Overactive bladder (OAB) is a common disorder affecting millions of Americans. It is prevalent
among middle-aged females and females greater than 75 years of age, but it also exists in men.
OAB symptoms include urinary frequency and urge urinary incontinence. OAB is related to the
presence of involuntary contractions of the detrusor (bladder wall) smooth muscle that results in a
decrease in the ability to store urine. In some patients, involuntary detrusor contractions are
directly related to a known neurological condition and in these patients, the condition is referred
to as detrusor hyperreflexia.

In OAB, therapy is generally directed at the bladder wall smooth muscle, with the objective of
relaxing the bladder so that it is capable of holding more urine for a longer period of time prior to
experiencing an involuntary contraction. Therapy is intended to relieve the following symptoms:
a need to urinate immediately (urgency), increased urinary frequency (voids) and incontinence.

The mainstay of treatment for OAB has been and continues to be anticholinergic medications.
These include tolterodine (Detrol and Detrol LA) and oxybutynin (Ditropan, Ditropan XL, and
Oxytrol), trospium chloride (Sanctura), solifenacin (V esicare) and darifenacin (Enablex).
Treatment of OAB with anticholinergics has been limited by well-recognized side effects
including dry mouth, constipation, urinary retention, tachycardia, and changes in mental status.



In this NDA, the sponsor has proposed trospium chloride 60mg once daily for the treatment of
OAB. Trospium chloride is a fairly old compound that is approved in Europe for treatment of
urinary incontinence for at least a decade. Trospium chloride was approved as Sanctura 20mg
BID in the United States for the treatment of OAB in 2004. The sponsor has developed a 60 mg
once-daily formulation that they believe is effective in relieving OAB symptoms with an
acceptable tolerability profile. The potential benefits of this medication over cutrently available
treatments include the fact that a large part of Sanctura XR is eliminated through ester hydrolysis
and active renal secretion, not through hepatic cytochrome P450 metabolism. This property
limits the potential for pharmacokinetic drug interactions. Further, Sanctura XR is a charged
molecule and is believed to have less penetration into the central nervous system resulting in
fewer CNS-related side effects, such as delirium and sedation. Finally, the once-daily dosing
regimen offers convenience and a potential compliance benefit over the twice daily IR regimen.

Reviewer’s comments:

1. Despite the belief that Sanctura XR causes reduced CNS-related adverse
reactions, there is not enough compelling evidence to conclude that Sanctura XR
is better than other anticholinergic medications for CNS-related adverse
reactions.

2. Nevertheless, this clinical reviewer believes that Sanctura XR offers another
option in OAB treatment with less prominent adverse events such as dry mouth
and constipation in a once-daily formulation.

In support of this NDA 22-103, the sponsor submitted data from 2 pivotal Phase-3 trials
(IP631-018 and IP631-022) involving 1165 subjects at 117 U.S. study sites. In addition, this
NDA submission includes data from 3 Phase-1 pharmacokinetic studies (82 subjects) and a single
Phase-2 study (148 subjects). This medical team leader’s memorandum focuses on the U.s,
Phase 3 trial results.

The design of the 2 pivotal stidies was similar. The only meaningful difference in the studies was
the inclusion of a population PK substudy in study -018. This allowed for an integration of the
clinical database for analyses. Both studies were double-blind, randomized, placebo-controlled and
conducted for 12 weeks with an optional 9-month open-label extension. Study - 018 enrolled 601
subjects at 55 sites, and Study - 022 enrolled 564 subjects at 62 sites. The eligibility criteria and the
criteria for evaluation of efficacy and safety were the similar for both studies.

The study objectives were to evaluate the effects of once daily dosing of Sanctura XR compared to
placebo on urinary frequency, urge urinary incontinence, and other related symptoms associated
with OAB over a 12 week treatment period.

3. Design of the controlled studies submitted in support of the application
In support of the efficacy and safety of Sanctura XR for the OAB indication, the sponsor
submitted the results from:

IP631-018 - a pivotal study, Phase-3

IP631-022 - a pivotal study, Phase-3

IP631-011 - a supporting study, Phase-1

[P631-019 - a supporting study, Phase-1

IP631-020 - a supporting study, Phase-1

IP631-016 - a supporting study, Phase-2




The design of the two phase 3 studies was similar and is described briefly herein:

The 2 pivotal trials were randomized, multi-center, double-blind, placebo-controlled, parallel
group studies of efficacy and safety conducted in the US for a term of 12 weeks. There was an
optional 9 month open label extension.

Both studies collected urinary data, derived from urinary diaries, on toilet void frequency, the
urgency severity associated with each toilet void, and the number of incontinence episodes for 3
days prior to the baseline, and at weeks 1, 4, and 12 visits. Data for volume voided was collected
for 2 days prior to these visits. ‘

Reviewers comment: The eligibility criteria, study designs, and urinary diary data
collection procedures were reasonable for the pivotal studies.

4. Clinical results to support the indication

4.1 Efficacy

The efficacy results from both Phase 3, efficacy and safety studies (Studies — 018 and - 022)
revealed that Sanctura XR was associated with clinically relevant and statistically significant
reductions in urinary frequency, urge incontinence episodes, and volume void compared to
placebo. Table 1 and Figures 2 and 3 present the critical efficacy information for Study —018.
The co-primary endpoints in the trials were the mean change from baseline to Week 12 in number
of voids/24 hours (reductions in urinary frequency) and the mean change from baseline to Week
12 in number of incontinence episodes/24 hours. Key secondary endpoints included mean change
from baseline to Week 12 in volume per void.

Study 1 included 592 patients in both SANCTURA XR 60 mg and placebo groups.

SANCTURA XR demonstrated statistically significantly (p<.01) greater reductions in the urinary
frequency and incontinence episodes, and increases in void volume when compared to placebo
starting at Week 1 and maintained through Weeks 4 and 12.

Table 1: Summarized Efficacy Results for Study -018
Mean Change from Baseline in Urinary Frequency, Urge Incontinence Episodes and
Volume Void

Efficacy Endpoint Week Placebo SANCTURA XR | P-Value
Urinary frequency / 24 hours (N =300) IN=292)
Mean Baseline 0 12.7 (0.2) 12.8 (0.2)
Mean Change from Baseline 1 -1.2(0.1) -1.7(0.1) 0.0092
4 -1.6(0.2) -2.4(0.2) <0.0001
12 -2.0 (0.2) 2.8(0.2) <0.0001
Urge incontinence episodes / week ' (N= 300) (N=1292) :
’ Mean Baseline 0 29.0 (1.3) 28.8(1.3)
Mean Change from Baseline 1 -8.7 (1.0) -13.0 (0.9) 0.0003
4 -12.2 (1.1) -16.5 (1.2) 0.0054
12 -13.5 (1.1) -17.3(1.2) 0.0024
Urinary volume / void (mL) (N =300) (N =290)
Mean Baseline 0 155.9 (3.0) 151.0(2.9)
Mean Change from Baseline 1 12.1 (2.1) 21.6 (2.8) 0.0036
4 17.2 (2.5) 30.0 (3.1) 0.0007
12 18.9 (2.8) 29.8(3.2) 0.0039




Figure 1: Study 018, Mean change from Baseline in Urinary Frequency/24 hours by visit
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Figure 2: Study 018, Mean change from Baseline in Incontinence Episodes /Week by visit
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Study 2 included 543 patients in both SANCTURA XR 60 mg and placebo groups and was
identical in design to Study 1. As illustrated in Table 2 and Figures 3 and 4, SANCTURA XR



demonstrated statistically significantly (p<.01) greater reductions in urinary frequency and
incontinence episodes, and increases in void volume when compared to placebo at Weeks 4 and
12. However, at Week 1, statistically significant i improvements were seen only in urinary
incontinence episodes and volume void.

Table 2: Summarized Efficacy Results for Study - 022
.Mean Change from Baseline in Urinary Frequency, Urge Incontinence Episodes and
Volume Void

Efficacy Endpoint Week Placebe SANCTURA XR | P-Value
Urinary frequency / 24 hours (N=276) (N=267)
Mean Baseline 0 12.9 (0.2) 12.8 (0.2)
Mean Change from Baseline 1 -1.2(0.2) -1.4 (0.2) 0.0759
4 -1.7 (0.2) -2.3(0.2) 0.0047
12 -1.8(0.2) -2.5(0.2) 0.0009
Urge incontinence episodes / week (N =276) (IN=267) :
Mean Baseline 0 283(14) 28.2(1.2)
Mean Change from Baseline 1 -7.3(1.0) -11.9 (1.0) <0.0001
4 -10.6 (1.1) -15.8 (1.1) <0.0001
12 -11.3 (1.2) -16.4 (1.3) <0.0001
Urinary volume / void (mL) (N =276) (N =266)
Mean Baseline 0 151.8 (2.8) 149.6 (2.9)
Mean Change from Baseline 1 11.9(2.5) 24.1(2.4) <0.0001
4 19.6 (3.1) 29.3 (3.0) 0.0020
12 17.8 (3.3) 31.5(3.4) 0.0014

Figure 3: Study - 022, Mean change from Baseline in Urinary Frequency/24 hours by visit
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Figure 4: Study - 022, Mean chang¢ from Baseline in Incontinence Episodes /Week by visit
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Reviewer’s comments:

1.

The consistency of the findings across both Phase 3 trials in the primary and key
secondary endpoints provides firm support for the efficacy conclusions for this
application.

In Study -018, Sanctura XR 60mg produced significantly (p<.01) greater
reductions in the urinary frequency and incontinence episodes and increases in
void volume when compared to placebo starting at week 1 and maintained
through weeks 4 and 12.

In Study — 022, Sanctura XR demonstrated statistically significantly (p<.01)
greater reductions in urinary frequency and incontinence episodes, and
increases in void volume when compared to placebo at weeks 4 and 12.
However, at week 1 statistically significant improvements were seen in urinary
incontinence episodes and volume void only.



4.2 Clinical Safety

4.2.1 Extent of Exposure/Overview

Safety data was primarily drawn from a total of 1165 subjects enrolled in 2 completed pivotal
studies in the U.S. Overall, 769 and 238 patients received treatment with SANCTURA XR for at
least 24 and 52 weeks, respectively. The safety evaluation in this large database is adequate and
meets the ICH guidance unto itself for the number of subjects exposed to Sanctura XR and for the
duration of exposure. Furthermore, the previous safety database that supported the approval of
SANCTURA immediate release in 2004 was quite extensive, and it is clear that the maximum
serum concentrations of the modified-release XR formulation are lower than those for the
immediate release (IR) formulation.

Sanctura XR was well tolerated in the clinical studies supporting this NDA. The reported
adverse events, such as dry mouth, constipation, dry eyes, abdominal pain, dyspepsia, urinary
tract infection (UTI), urinary retention, headache and nasopharyngitis, are primarily those related »
to the drug’s anticholinergic properties and are consistent with the known side effects of other
approved anticholinergic compounds used to treat OAB. No significant cardiovascular, hepatic,
renal, or hematologic toxicities were identified.

However, Sanctura XR is not recommended for use in patients with severe renal insufficiency.
Trospium chioride is excreted by the kidneys. As previously demonstrated in a dedicated special
population study using SANCTURA IR in patients with severe renal insufficiency (creatinine
clearance <30 ml/minute), several renal insufficiency was associated with a 2-fold increase in
Cruax and a 4.5-fold increase in mean AUC relatively to healthy subjects. Based upon this degree
of alteration in the disposition of trospium chloride and the potential increased risk of adverse
reactions, SANCTURA XR is not recommended for use in patients with severe renal
insufficiency. In regard to lesser degrees of renal insufficiency, the pharmacokinetics of Sanctura
XR were not specifically studied in people with moderate or mild renal insufficiency in dedicated
special population trials. However, the population PK dataset for the pivotal Phase 3 study -018
included PK data from 115 patients with mild renal insufficiency (creatinine clearance 50-80
ml/minute), and 30 patients with moderate renal impairment (creatinine clearance 30-50
ml/minute). Analyses of these data did not suggest a clear impact of this degree of renal
insufficiency on trospium steady-state concentrations.

The sponsor also conducted EKG safety assessment from the pivotal studies - 018 and — 022 that
indicated comparable changes in the PR, QRS, and QT intervals from baseline to endpoint
between placebo and treatment groups that were regarded as not clinically meaningful. The
change in mean pulse from baseline to endpoint was 0.1 bpm and 2.8 bpm for subjects in the
placebo and trospium groups, respectively.

The sponsor has previously conducted a “thorough QT study” (TQT) for trospium chloride
(Sanctura immediate relase) that showed no significant change in corrected QT interval in normal
healthy volunteers in a moxifloxacin and placebo-controlled setting. This study included trospium
chloride in therapeutic and in supra-physiological doses. '

Reviewer’s comment: The controlled safety database for Sanctura XR is adequate
by current ICH guidelines. The long-term safety data (6 months and 1 year) is from
U.S controlled trials. Most adverse events with Sanctura XR were anticholinergic
side effects, and these were likely to be seen within 2 weeks of initiating the therapy.




4.2.2 Deaths, Serious Adverse Events (SAEs) and Discontinuations Due to AEs

4.2.2.1 Deaths '

There were no deaths in either randomized, placebo-controlled, Phase 3 study (Study - 018 and
Study - 022).

However, there were three subjects who died during the open label treatment phase.

Two subjects died from causes judged by the investigator to be unrelated to the study medication,
and while the cause of the third death is unconfirmed at this time, the subject apparently died
from complications of a preexisting gynecologic cancer. Brief narratives for these 3 subjects are
provided below: ‘

Subject 261-3355 was a 48-year old white ferale who had been randomized to active study
medication in the double-blind study phase. She was first treated with Sanctura XR on ~—— )

— . Her past medical history was significant for seasonal allergies, lower back and bilateral
knee pain, tension headaches and depression. She was taking Flonase and Allegra PRN since
2000 for her allergies and Desogen since 2003 for birth control. On ————— (193
days following her first dose of study medication), the subject experienced a pulmonary
embolism. An autopsy was performed and the cause of death was pulmonary thrombo-embolism.
The event was judged by the investigator to be definitely not related to study medication.

Subject 035-6400 was a 54-year old white female who had been randomized to active study
medication in the double-blind study phase. She was first treated with Sanctura XR on  ~

—  Her past medical history includes hypothyroidism since 1988 treated with daily
synthroid replacement and post-menopause since 2000. She had been taking Triest and
progesterone gel since 2000. The subject had a history of abnormal stress tests. On —_—
(143 days following her first dose of study medication), the subject experienced a series of
events, including a left internal carotid artery occlusion, hypertension, an acute cerebral infarct (a
stroke in the middle cerebral artery territory), and a brain stem herniation. The subject died the
nextdayon - because of the herniation. All events were judged by the investigator to
be definitely not related to study medication.

Subject 241-3688 was an 84-year old white female who had been randomized to placebo in the
double-blind study phase. She was first treated with Sanctura’ XR on b, . The subject
had a medical history of colon cancer, hypertension, seasonal allergies, transient ischemic attack
in 2005, hysterectomy, ovarian cyst, bladder sling, arthritis, and hypothyroidism. She had been
taking aspirin, benicar, Protonix, synthroid, and fish oil. On (167 days
following her first dose of active study medication), the subject was diagnosed with metastatic
gynecologic malignancy to the right chest peritoneum (malignant pleural effusion), presumed
ovarian, for which she received chemotherapy. The event was considered resolved with sequelae
and judged by the investigator to be definitely not related to study medication. On

~— 179 days following her first dose of active study medication), the subject experienced a
pulmonary embolism, which was considered resolved with sequelae and judged by the
investigator to be definitely not related to study medication. The subject withdrew from the study
on November 30, 2006, citing that her chemotherapy.would be very involved over the next
several months. Although she returned her study medication, she was not seen for the early
termination visit. The subject had died on = ——— The study site obtained the certificate
of death which indicated that the cause of death was metastatic cancer of unknown primary
origin.




4.2.2.2 Serious adverse events

At the time of the original NDA submission, in all placebo-controlled trials of Sanctura XR 60mg
daily, a total of 10 (1.7%) placebo subjects and 8 (1.4%) Sanctura-XR subjects experienced at
least 1 new-onset SAE. The SAEs in the eight (8) Sanctura XR-treated subjects included
ischemic stroke in 2 subjects, and one subject each with: B-cell lymphoma, “biliary dyskinesia”,
duodenal ulcer hemorrhage, upper limb fracture, pneumonia aspiration, pulmonary sepsis, and
small bowel obstruction. None of these serious adverse events (SAE) were judged as being at
least possibly related to the study drug by the investigators.

A total of 35 (4.6%) subjects experienced at least 1 new-onset SAE during the open-label
treatment phase. The SAEs reported in 2 or more subjects in this open-label phase were: non-
“cardiac chest pain (3, 0.4%), cerebrovascular accident (2, 0.3%), lumbar spinal stenosis (2, 0.3%),
nephrolithiasis (2, 0.3%) and pulmonary embolism (2, 0.3%). No other SAE was reported in more
than 1 subject. None of these SAE’s was judged to be at least possibly related to study medication
by the investigators. There were 2 serious gastrointestinal system events, each reported in 1
subject: ulcerative colitis and gastroesophageal reflux disease. There were no reports of serious
constipation or other gut motility-related event, nor any serious events of urinary retention.

4.2.2.3 Discontinuations due to adverse events
At the time of the original NDA submission, the reported discontinuations due to adverse events
(AEs) were as follows:

For Study — 018, there were a total of 11 (3.6%) placebo subjects and 12 (4.0%) Sanctura-XR
subjects who discontinued treatment due to an adverse event. The events that led to
discontinuation in the 12 Sanctura XR-treated subjects included urinary retention and dry mouth in
2 subjects each, and the following events reported in 1 subject each: rash, nasal dryness, flatulence,
dyspepsia, chest wall pain, “biliary dyskinesia”, abdominal pain, abdominal discomfort, and
“faecaloma”. The incidence of discontinuation due to commonly reported anticholinergic AEs of
constipation, dry mouth and urinary retention were 1 %, , 0.7 % , and 0.7 %, respectively, in the
Sanctura XR group; and there were no discontinuations for these AEs in the placebo group.

For Study — 022, there were a total of 8 (2.8%) of placebo subjects and 18 (6.4%) Sanctura-XR
subjects who discontinued treatment due to an adverse event. The events that led to
discontinuation in the 18 Sanctura XR-treated subjects included constipation in 3 subjects, dry
mouth, headache, upper abdominal pain, and ischemic stroke in 2 subjects each, and the following
events reported in 1 subject each: urinary retention, small intestinal obstruction, renal pain, non-
cardiac chest pain, nausea, loose stools, hypertension, flatulence, dyspnea, dry throat, dry skin, dry
eye, constipation aggravated, back pain, abdominal pain, and abdominal distension. The incidence
of discontinuation due to commonly reported anticholinergic AEs of constipation, headache, dry
mouth, upper abdominal pain, and urinary retention were 1.1 %, 0,7 %, 0.7 %, and 0.4%,
respectively, for the Sanctura XR group. In the placebo group, there were no discontinuations due
to dry mouth, upper abdominal pain, or urinary retention, and one patient each discontinued due to
headache (0.4%) and constipation (0.4%). A

For the Open — Label treatment phase, a total of 22 (2.9%) subjects experienced a TEAE that
resulted in discontinuation. TEAE’s that resulted in premature discontinuation in more than one
subject were: dry mouth (4 subjects, 0.5%) and constipation (2 subjects, 0.3%). In addition, there
was 1 subject who discontinued due to aggravated constipation:(did not require any further medical
intervention), and one other who discontinued due to abdominal pain that was mild.



Reviewer’s comment: The incidence and type of serious adverse events that lead to
discontinuation are consistent with Sanctura XR’s pharmacological action as a
potent, non-selective anticholinergic. In the opinion of this medical TL/reviewer, the
incidence rates and types of serious adverse events (and discontinuations due to
adverse events) are acceptable in view of the treatment effect of Sanctura XR. It is
notable that the incidence of commonly reported anticholinergic adverse events
such as dry mouth and constipation were lower for Sanctura XR in this NDA as

compared to those reported for Sanctura 20mg twice daily dosing in the NDA
approved in May 2004.

4.2.2.4 Overall adverse events
In this reviewer’s opinion, the overall adverse event terms and incidences from the two,
randomized, placebo-controlled, U.S., Phase 3, OAB trials (Studies — 018 and — 022) provide the

clearest evidence for the overall, commonly reported adverse reactions and safety profile with
Sanctura XR.

In these two studies combined, the AE’s are presented below in Table 3 irrespective of
investigator's assessment of relationship to study drug. The most commonly reported treatment-
emergent adverse events (TEAEs) were: dry mouth, constipation, urinary tract infections, and
headache. Dry mouth and constipation were most often reported within the first week of
treatment. Other adverse events of note, reported by more than two subjects, and at a higher
incidence in the Sanctura XR group than the placebo group included: dry eyes, rash, tachycardia,
urinary retention, and blurred vision. A summary of reported TEAEs of interest is shown below:

Table 3: TEAE’s of Interest in Studies — 018 and - 022 combined, irrespective of

investigator’s judgment on causality.
Sanctura XR _ Plaéebo
Preferred Term N=578 N=587
Dry mouth 64 (11.1) 22(3.7)
Constipation 52(9.0) 10 (1.7)
Urinary tract infection 42 (1.3) 29 (4.9)
Headache 19 (3.3) 21(3.6)
Nasopharyngitis 17 (2.9) 10 (1.7)
Nausea : ' 15 (2.6) 16 (2.7)
Upper respiratory infection 13(2.2) 23(3.9)
Influenza 13 (2.2) 9(1.95)
Diarrhea ’ 11(1.9) 14 (2.4)
Dry eye 10 (1.7) 3(0.5)
Rash 7(1.2) 2(0.3)
Tachycardia 6 (1.0) 3(0.5)
Urinary retention 5(0.9) 2(0.3)
Blurred vision 4 (0.7) 2(0.3)
Dizziness . 3(0.5) 9(1.5)
Ischemic stroke 2(0.3) 0 (0.0)
Myocardial ischemia 1(0.2) 1(0.2)
Prolonged QT 1(0.2) 000.0)
Myocardial infarction 0(0.0) 1(0.2)
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When these adverse events are analyzed taking into consideration the investigator’s judgment on
causality, the overall safety profile is consistent, although the actual number of events are fewer
and the differences between treatment groups is smaller.

In regard to the overall AE’s that occurred during Open Label phase treatment, the
anticholinergic adverse events that occurred with the highest incidence during the Open-Label
phase were constipation and dry mouth. All constipation events were judged as mild or moderate
in severity. There was one report of a subject with severe dry mouth, while the remaining reports
of dry mouth were judged to be either mild or moderate in severity. New-onset dry eyes was
reported for 2 subjects during the Open-Label phase (both events were judged as mild and
possibly related to study medication) and there were 7 reports of rash (1 of which was judged as
possibly related to study medication). Urinary retention was reported in 5 patients, and each of
these events was reported to be at least possibly related to study medication. Two of the urinary
retention events were judged to be severe by the investigator but required no further medical
intervention.

In regard to other clinically relevant AE reports in the Open-Label phase treatment, there were no
reports of severe headache or severe dizziness. Cardiac-related events were rare. Gut motility
events were the most common events of interest that started during Open-Label phase, with
constipation being the most frequent. Other gut motility events (eg, abdominal discomfort,
abdominal distension, and abdominal pain) were rarely reported. The majority of constipation
events were judged fo be mild in severity and at least possibly related to study treatment, and no
constipation event was judged to be severe. There were S reports of aggravated constipation
(from subjects who had a medical history of constipation prior to entry into the study), each of
which was judged to be at least possibly related to study treatment. One of these reports of
aggravated constipation was judged to be severe, but did not require hospitalization.

Only 3 subjects reported having one or more UTI judged by the investigator as at least possibly
related to treatment. All other subjects with UTI’s had the causal relationship assessed as remote
or definitely not related to the study medication (causal relation was Judged by the investigator).
There was 1 severe UTI reported, while the remaining reports were judged to be mild or moderate
in severity.

There are no new adverse events reported after long-term use. The incidences of most reported
adverse events in 12-week studies did not change markedly with prolonged use. Table 4 shows
the incidence of adverse events in open-label studies Judged to be at least possibly related to
treatment and in at least 1% of patients. '

Table 4: Incidence of open-label treatment emergent adverse events reported
in at least 1% of patients judged at least possibly related to treatment

Number of patients (%)

6 Months Exposure to 12 Months Exposure to
SANCTURA XR SANCTURA XR
MedDRA Preferred term N =769 N=238
Dry mouth 34 (4.4) 6(2.5)
Couastipation 35(4.6) 52.0)
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Reviewer’s comment: The overall adverse event profile is consistent with the
pharmacological effect of trospium chloride as a potent and non-selective
anticholinergic agent. In the opinion of the reviewer, the types of adverse reactions
reported and their incidences are generally acceptable in view of the treatment
effect of Sanctura XR. There were no unexpected or surprising adverse events
reported with Sanctura XR.

4.2.5 Other potential safety issues

4.2.5.1 Relationship of age to reported adverse events

The clinical review team analyzed the adverse events reported in Studies -018 and -022 by
subject age (< 65 years, 65-75 years, and >75 years ) and by treatment group. In the opinion of
this reviewer, several adverse reactions were reported at a higher incidence in Sanctura XR
subjects ages 65 and over as compared to younger subjects (See Table 5 below). These included:
dry mouth, constipation, abdominal pain, dyspepsia, urinary tract infection and urinary retention.

In addition, falls were reported in 3 patients aged 75 and over. In all 3 patients, the adverse event
was reported following at least 70 days of treatment with Sanctura XR. While the source ,
documents described a clear alternative reason for fall in 2 patients, the relationship of Sanctura
XR to the event could not be excluded in 1 patient. In addition, in all 3 events, the investigator
Jjudged the fall to be not related to treatment.

Table 5: Incidences of reported anticholinergic adverse events by patient age in
Phase 3, controlled clinical trials, irrespective of investigator’s judgment on causality.

<65 years 65-74 years 275 years

n=352 n=141 n=85
Dry mouth 9.7% 14.9% 10.6%
Constipation 6.3% 14.9% 10.6%
Dyspepsia 0.9% 3.5% 2.4%
Abdominal Pain 1.1% 5.0% 0%
UTI 3.7% 12.1% 14.1%
Urinary retention 0.3% 1.4% 2.4%

From the Table above, it is clear that the incidences of commonly reported (and apparently
anticholinergic-related) adverse events is higher in patients aged 75 years and older. This does.
not appear to be related to differences in steady-state plasma trospium concentrations, as may be
seen in the clinical pharmacologist’s primary review. Therefore, it is assumed that this difference
reflects an enhanced sensitivity to anti-muscurinic agents in this particular subgroup. Due to
small sample size, definitive statistical comparisons between groups cannot be made.

Reviewer’s comment: The proposed labeling was revised to reflect these findings in
the Geriatric Use section.

4.2.5.2 Gender-related safety issues

Data from healthy subjects suggests lower systemic trospium exposure in males compared to
females after dosing with Sanctura XR. The Phase 3 study population was predominantly female
(83.5%). In this limited male population, there were no apparent reduction in effectiveness, and
similarly, the safety in women was demonstrated to be adequate by standard clinical parameters.
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4.2.5.2 Cardiovascular effects including vital signs and ECGs _

There were no serious cardiovascular adverse events reported in causal association with Sanctura
XR. ECG’s were analyzed, including data for PR, QRS and QTcF interval changes from
baseline. No changes were reported between the treatment groups. However, there were
differences between Sanctura XR and placebo groups in the changes from baseline in mean heart
rate. These demonstrated a Sanctura XR-related increase in mean heart rate of approximately 3-4
beats per minute over placebo. ' :

There was no evidence of QT prolongation with both therapeutic and supra-therapeutic doses of
trospium chloride as demonstrated in a thorough QT study (TQT) conducted for the previous
approval of Sanctura 20mg BID in 2004.

Reviewer’s comment: In the opinion of this medical TL/reviewer, a slight increase in the
mean heart rate is an expected adverse event for the anticholinergic class and does not
pose a significant safety concemn.

4.2.5.3 Any other potential safety issues
There was no evidence of any Sanctura XR effect on laboratory parameters.

All traditional precautions that pertain to systemic anticholinergic medications also pertain to
Sanctura XR. These include caution when using the drug in patients with bladder outlet
obstruction, with slow gastrointestinal motility, and with glaucoma. Further, caution must be
used to avoid heat prostration, when ingesting alcohol, and when taking other medications that
have anticholinergic effects.

Of note, dissolution of the modified-release Sanctura XR was shown to be enhanced in the
presence of high concentrations of alcohol. Therefore, in consultation with our Clinical
Pharmacology collegues, it was determined that alcohol should not consumed for up to two hours
after administration of Sanctura XR to preclude “dose-dumping”.

S. Major issues from other disciplines

5.1 Clinical pharmacology
The following major clinically relevant issues were of importance during the extensive and
detailed clinical pharmacology review as finalized by Dr. Apparaju: '

In regard to use in patients with renal insufficiency (RI): Sanctura XR is not recommended
for use in patients with severe renal insufficiency (creatinine clearance <30ml/minute). The
pharmocokinetics of Sanctura XR in patients with severe renal insufficiency has not been
evaluated. While sufficient steady-state average concentrations were available for those patients
with mild and moderate R, only 4 subjects with severe RI contributed data. Considering the
known metabolic pathway for trospium, as well as the previous increase in Cuax and AUC seen in
severe Rl patients given Sanctura IR, it was determined that Sanctura XR should not be
recommended for use in severe RI,

In regard to use in patients with hepatic impairment: Because the overall exposure from once
daily Sanctura XR 60mg is lower relative to the approved 20mg BID formulation, no dosage
adjustment is recommended for Sanctura XR in presence of hepatic impairment. Caution is
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advised, however when administering Sanctura XR to patients with moderate to severe hepatic
impairment.

In regard to interaction potential with alcohol: Based upon dissolution results showing
enhanced dissolution of Saanctura XR in high concentration alcohol media, it was determined
that alcohol should not be consumed within 2 hours of Sanctura XR administration.

In regard to interaction potential with antacids: Results from a study evaluating the effect of
‘antacid containing aluminum hydroxide and magnesium carbonate on trospium pharmacokinetics
from Sanctura XR showed that average systemic exposure to trospium was comparable with and
without antacid. However, several subjects showed either an increase or decrease in trospium
concentrations. The clinical relevance of these findings is unknown.

In regard to_interaction potential with food: Administration of Sanctura XR immediately after
a high fat content meal reduced the bicavailability of trospium chloride by 35% for AUC and by
60% for Cmax. It is therefore recommended that Sanctura XR be taken on an empty stomach at
least one hour before a meal. It is notable that the clinical studies were conducted in the same
manner as the labeling advises use — one hour before a meal.

In regard to gender effect on PK: As previously stated in the Clinical safety section, data from
healthy subjects suggests lower exposure in males compared to females. However, the available
efficacy data in men does not reveal reduced effectiveness, and the safety data in women is
substantive and supportive of approval.

In regard to race: While formal pharmacokinetic differences due to race have not been studied,
the clinical studies included all-comers, including White, Black and Hispanic subjects, without
evidence of clinical differences in effectiveness or safety.

In regard to age: In the phase 3 clinical trial of Sanctura XR, the observed plasma trospium
concentrations were similar in older (>65 years) and younger (<65 years) OAB patients. The
reader is referred to the Clinical Safety section in regard to the relationship of adverse events to
age.

In regard to pediatric studies: The pharmacokinetics of Sanctura XR were not evaluated in
pediatric patients. Based upon the - v — —— —
t, the Sponsor will be offered a waiver of

pediatric studies under PREA.

Reviewer’s comment: All clinically relevant comments from Clinical Pharmacology
review team have been acknowledged and those that required regulatory action have
been resolved.

5.2 Chemistry, manufacturing and controls

According to Dr. Holbert’s final review, all chemistry related issues have been resolved except
for final container (bottle) and carton labeling. In conjunction with DMETS, the Chemistry team
will finalize the container/carton labeling prior to the final action. However, there appear to be no
outstanding issues that would preclude approval of Sanctura XR.
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5.3 Biometrics '
According to Dr. Sobhan’s final review, from a statistical perspective, the application provided
adequate data to support the efficacy of Sanctura XR 60mg in the treatment of overactive bladder

symptoms.

The statistical analysis showed that compared to placebo, Sanctura XR was statistically
significantly (p<.01) better than placebo in treating patients with symptoms of OAB, as indicated
by the improvements from baseline to weeks 4, and 12 in the two co-primary endpoints: change
in average daily toilet voids and average daily urge urinary incontinence episodes, and in key
secondary end point: change in voided volume in one pivotal study. In a second pivotal study,
statistically significant differences from placebo were seen as early as Week 1.

5.4 Pharmacology/Toxicology _
The final PharmTox review by Dr. McLeod-Flynn stated that:

“There are no impediments to approval of this application from a
pharmacology/toxicology perspective.”

3.5 Financial Disclosure

* Review of financial certification information by the primary medical officer revealed that the
sponsor complied with 21 CFR 54; i.e., there was no disclosure of financial interests that could
bias the outcome of the trials under NDA 22-103.

5.6 OSE/DSRCS (Division of Surveillance, Research and Communication Support)

It is the understanding of this reviewer that the revised Patient Information section of the FPI
submitted to the office of DSRCS is acceptable from the patient comprehension perspective as
per the review team in the Division of Surveillance, Research and Communication Support.

3.6 Division of Medication Errors and Technical Support (ODS/DMETS)

DMETS spent considerable time and effort reviewing the Sponsor’s proposed tradenames
including Sanctura Q, Sanctura CR and finally, Sanctura XR. DMETS has no objection to the use
of the proprietary name, Sanctura XR. However DMETS recommended container and carton
labeling recommendations to enhance the differences between Sanctura and Sanctura XR and also
advise that Sponsor institute an “educational program” to practitioners with product launch to
minimize confusion with Sanctura. These recommendations were conveyed to Sponsor who
accepted the need for an “educational program” of this sort. Further, the Sponsor made the
requested revisions to container/carton labeling and these are under final review at this time.

3.7 Division of Drug Marketing, Advertising and Communications (DDMAC)

The clinical review team carefully assessed each and every comment in the DDMAC review and
made all appropriate and clinically relevant changes to the label. Based upon our labeling
discussions with Sponsor, all these items were taken into consideration and resolved.
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Regulatory summary: At this time, I recommend that Sanctura XR 60 mg should be

granted a marketing approval for the OAB indication. There remain no outstanding issues
that preclude approval. '

APPEARS THIS WAY
ON ORIGINAL
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I. Executive Summary

1. Conclusions and Recommendation:

In the opinion of this reviewer, the evidence presented in the submission of this NDA is
adequate in support of the safety and effectiveness of Sanctura XR, and from a clinical
perspective, Sanctura XR taken once daily should be approved for the indication
“treatment of overactive bladder (OAB) symptoms” in patients with urinary
frequency, urinary urge incontinence (UUI), and other related symptoms associated
with OAB, in men and women 18 years of age and older.

2. Summary of Clinical Findings

A. Brief Overview of the Clinical Program

Trospium is a quaternary ammonium derivative of tropine with anticholinergic
properties and predominant peripheral muscarinic like activity that antagonizes the
effect of acetylecholine and exhibits parasympatholytic action which, in the lower
urinary tract, enables detrusor relaxation and subsequent inhibition of bladder
evacuation, leading to enhanced bladder compliance with increased capacity and

- control.

In support of this NDA 22-103, the sponsor submitted data from 2 pivotal Phase-3 trials
(IP631-018 and IP631-022) involving 1165 subjects at 117 U.S. study sites. In
addition, this NDA submission includes data from 3 Phase-1 pharmacokinetic studies
(82 subjects) and a single Phase-2 study (148 subjects). The focus was put primarily on
the study reports from the 2 pivotal phase-3 trials.

The design of the 2 pivotal studies was similar. The only meaningful difference in the
studies was the inclusion of a population PK study in study -018. This allowed for an
integration of the clinical databases for analyses. Both studies were double-blind,
randomized, placebo-controlled and conducted for 12 weeks with an optional 9-month
open-label extension. Study -018 enrolled 601 subjects at 55 sites, and Study -022
enrolled 564 subjects at 62 sites. The inclusion and exclusion criteria, and the criteria for
evaluation were the similar for both studies.

The objectives were to evaluate the effects of once daily dosing of Sanctura XR
compared to placebo on urinary frequency, UUI, and other related symptoms associated
with OAB with predominant UUI over a 12 week treatment period.



B. Efficacy

The co-primary efficacy variables for the pivotal studies, based on urinary diary data
collected over 3 days prior to baseline and at the end of Weeks 1, 4, and 12 were:

¢ - The change in average number of toilet voids/day.
e . The change in UUI episodes frequency/day.

Secondary efficacy variables, also based on urinary diary data were:

*  UUI episode frequency.

Urinary severity associated with toilet voids measured by the [USS.

OAB Symptom Composite Score/day.

Volume voided /toilet void collected for 2 days.

Urge frequency/day.

“Dry rate” for UUI outcome defined as no UUI episodes.

Stress incontinence episodes frequency/day.

Total incontinence episodes frequency/day.

* Normal void frequency outcome, defined as average of < 8 toilet
voids/day. '

* Complete responder rate outcome, defined as an average of < 8 toilet
voids/day and no UUI episodes/day.

The study results provide substantial evidence in support of effectiveness of Sanctura XR
for the treatment of patients 18 years and older with symptoms of OAB.

The efficacy conclusions in the pivotal studies were as follows:

¢ Sanctura XR showed an improvement in toilet voids (urinary frequency) at week 12
in both trials. Statistical significance was achieved in both pivotal trials at the
p<0.0001 level. The average reduction of toilet voids was from 12.8/day at baseline
to 10.1/day at week 12. The treatment effect was observed as early as Week 1.

* Sanctura XR demonstrated a statistically significant (p<0.0001) decrease in the
average number of UUI episodes /day at Week 12 (4.1 UUIs/day at baseline to less
than 1.7 UUIs/day at Week 12).

¢ Sanctura XR demonstrated statistically significant greater improvements in urgency
severity and volume voided.

* Sanctura XR also demonstrated a significant improvement in other clinically
relevant secondary endpoints in the studies reviewed.

e There was no subgroup identified that had a meaningful better or worse relative
efficacy outcome than other subgroups, and each group assessed, demonstrated a
positive effect for each of the primary and secondary efficacy parameters.



Reviewer’s Comment: In the opinion of this reviewer, the effect of Sanctura XR is
well supported by results from the controlled clinical trials.
C. Safety

In this medical officer’s review, safety data is primarily drawn from a total of 1165
subjects enrolled in 2 completed pivotal studies in the U.S. The safety evaluation in this
large database is adequate and meets the ICH guidance for the number of subjects
exposed to Sanctura XR and for the duration of exposure. QT safety assessment from
the pivotal studies -018 and -022 indicated comparable changes in the PR, QRS, and
QTcF from baseline to endpoint between placebo and treatment groups that were
regarded as not clinically meaningful. The change in mean pulse from baseline to
endpoint was 0.1 bpm and 2.8 bpm for subjects in the placebo and trospium groups,
respectively, and were consistent with changes noted during the trospium 20mg BID
Phase-3 studies.

Sanctura XR was well tolerated in these studies, and no clinically meaningful treatment
differences were noted between gender, race, or age subgroups The reported significant
adverse events are primarily those related to known side effects of other approved
anticholenergic compounds used to treat OAB (including trospium 20mg BID). No
significant cardiovascular, hepatic, renal, or hematologic toxicities were identified.

Safety-related Findings:

Treatment-related-adverse-events (TEAES) reported in > 1.5% of subjects were dry
mouth (3.7% placebo, 10.7% Sanctura XR), constipation (1.5% placebo, 8.5% Sanctura
XR), dry eye (0.2% placebo, 1.6%Sanctura XR), flatulence (0.5% placebo, 1.6%
Sanctura XR), and headache (2.4% placebo, 1.4% Sanctura XR). Study medication was
permanently discontinued due to TEAESs in 3.2% of placebo and 5.2% of Sanctura XR
groups.

There were no deaths in either study groups, and no Serious Adverse Event (SAE)
was judged as being at least possibly related to study drug.

Both constipation and dry mouth were usually reported within the first week of
treatment, and together with other expected TEAEs were slightly higher in the Sanctura
XR than placebo groups. :

The incidence of nervous system and cardiac disorders were similar between the
treatment groups.

The mean and median changes from baseline to endpoint were small, deemed clinically
insignificant, and were generally similar for all laboratory parameters.

Changes in blood pressure from baseline to endpoint were similar between treatment
groups. The Sanctura XR group demonstrated a higher mean increase in pulse rate
compared with placebo.



The ECG recordings that including QTcF changes from baseline to endpoint were
comparable between treatment groups (except for a small increase in heart rate that was
consistent with changes in pulse rate observed in the Sanctura XR group). Physical
examinations otherwise were unremarkable.

D. Dosing

The 60mg dose of Sanctura was selected based on results from both Phase-1 and Phase-
2

studies. The pivotal studies expanded on the safety and efficacy results, assessing once
daily dosing in the morning or evening. Sanctura XR given at a dose of 60mg daily was
determined to be the maximally tolerated and effective dose by sponsor in improving
the symptoms of OAB, and the morning-treatment group had a slightly more desirable
safety profile.

E. Special Populations
Effect of age, gender and race:

There were no clinically meaningful differences between treatment groups with respect
to incidence of adverse events (AE’s) by age or race subgroups.

APPEARS THIS WAY
ON ORIGINAL



II. Integrated Summary of Efficacy (ISE)

A. Brief Statement of Conclusions

Both the pivotal studies IP631-018 and IP631-022 were adequate and well-controlled
studies conducted in the US. Both provide substantial evidence of efficacy of Sanctura
XR in the primary and secondary efficacy variables.

The improvement in the signs and symptoms of overactive bladder (OAB) is supported
by data suggesting an associated improvement in health-related quality of life
assessments. '

The proposed indication, therefore, is well supported by the efficacy data.

B. Method of Efficacy Review

The reviewer’s basic approach to the efficacy review involved:

¢ Review of the proposed indication, protocols, regulatory and scientific background.
* Identification and review of well-controlled studies to support the indication.

¢ Review of each study for efficacy.

* Generate conclusions regarding efficacy from the pivotal and supporting studies.

C. List of Studies, Designs, Population and Efficacy Variables

The following studies were analyzed in detail during the review process:
[P631-018 - a Pivotal study, Phase-3

IP631-022 - a Pivotal study, Phase-3

IP631-011 - a Supporting Study, Phase-1

IP631-019 - a Supporting Study, Phase-1

[P631-020 - a Supporting Study, Phase-1

IP631-016 - a Supporting Study, Phase-2

The 2 pivotal trials were randomized, multi-center, double-blind, placebo-controlled,
parallel group studies of efficacy and safety conducted in the US for a term of 12
weeks. There was an optional 9-month open label extension.

Both studies collected urinary data, derived from urinary diaries, on toilet void
frequency, the urgency severity associated with each toilet void, and the number of
incontinence episodes for 3 days prior to the baseline, and at weeks 1, 4, and 12 visits.
Data for volume voided was collected for 2 days prior to these visits.

Key study entry criteria for the pivotal trials included:

1. Males and females 18 years and older.

2. Symptomatic OAB for > than 6 months.

3. Average >10 toilet voids/day and at least 1 “severe” urgency severity rating/3 days
as measured by the [USS. ‘ '

4. Minimum of 3 UUI episodes/3 days.



The key end points derived from subjects’ urinary diary data included:
Change in average number of toilet voids/day.

Change in UUI episodes/day.

Volume voided/void.

Urge frequency/day.

Urge severity.

“Dry rate” (no UUI episodes).

Stress and total incontinence episodes/day.

Total micturitions/day.

PN A LN~

D. Statistical Methods: .
Categorical data were analysed by PROC FREQ for the Fisher’s Exact test, the
generalized Cochran-Mantel Haenszel procedure, and the Chi-Square test.

PROC GLM or PROC MIXED was used to run ANOVA models, and homogeneity of
variance was assessed using Levene’s test, and normality was examined using the Q-Q
plots of the residuals and the Shapiro-Wilk statistic.

In studies IP631-018 and -022, a total of 1165 subjects were randomized to receive
Sanctura XR or the placebo (578 to Sanctura XR and 587 to placebo).

E. Integrated Review of Efficacy Results:

Of the 1165 subjects enrolled at the 129 sites, 1027 completed the study (521 placebo,
88.8% and 506 Sanctura XR, 87.5%). The primary reasons for dropouts were AE’s and
withdrawal of consent, and the treatment groups were generally similar for the rates and
reasons for discontinuation.

Treatment groups were well matched for demographic and baseline characteristics. The
majority of subjects were white females, and approximately half of all subjects reported
taking other anticholinergics for OAB prior to enrollment. Mean age was 59 for placebo
and 60 for Sanctura XR, and ranged from 21-90. Approximately 37% of subjects were >
than 65 and 9% were > than 75. ‘




Baseline characteristics of the treatment groups in the pivotal studies -018 and -

022 are seen in Table 1.

Table 1. Population Characteristics

Placebo Sanctura XR
Baseline Characteristic N=587 N=578
Age
Mean 58.9 60.4
Median (range) 59 (21-90) 61 (21-90)
Categories N (%)
<65 365 (65.6%) 352 (60.9%)
65- <75 144 (24.5%) 141 (24.4%)
>75 58 (9.9%) 85 (14.7%)
Gender N (%)
Female 505 (86.0%) 484 (83.7%)
Male 82 (14.0%) 94 (16.3%)
Race N (%)
White 493 (84.1%) 503 (87.0%)
Black 58 (9.9%) 44 (7.6%)
Hispanic 21 (3.6%) 21 (3.6%)
Asian 7 (1.2%) 5 (0.9%)
Other 8 (1.4%) 5 (0.9%)
Height in cm
Mean 163.8 164.2
Weight in kg
Mean 86.2 85.2
Prior anticholinergics for OAB, N(%)
Naive 280 (47.7%) 277 (47.9%)
Non-naive 307 (52.3%) 301 (52.1%)

Reviewer’s Comment: The baseline characteristics appear to be remarkably well- .

matched between treatment groups.

1.0 Primary Efficacy Results

The primary objective of this study was to determine the effects of Sanctura XR

vErsus

placebo on the change in the average number of toilet voids/day and the change in the
average number of UUI episodes over a 12 week course of treatment in subjects with

OAB.

Secondary objectives included assessments of effects on other related symptoms.




1IN umbei of DailV Toilet Voids — Change from Baseline

Sanctura XR demonstrated a statisticall

at week 12.

y significant (p < 0.0001) decrease in average
number of daily toilet voids compared with placebo at week 12. The average reduction of
voids/day was from 12.8 at baseline to 10.1

There was also a statistically significant reduction in the average number of UUI
episodes/day from 4.1 UUIs/day at baseline to < 1.7 UUIs at Week 12.

The baseline mean values for toilet voids

hours were similar between treatment groups.
Theses results are seen in Table 2.

per 24 hours and incontinence episodes per 24

Table 2. Average (standard error) Changes from Baseline to Weeks 1,4, and 12.

Efficacy endpoint Week Placebo Sanctura XR p-
value
Toilet voids N=576 N=559
Baseline 0 12.84 (0.11) 12.81 (0.12) 0.4081
Change from baseline l -1.20 (0.10) -1.54 (0.11) 0.0020
4 -1.64 (0.11) -2.35(0.11) <0.0001
12 -1.90 (012) -2.68 (0.12) <0.0001
UUI episodes/day N=576 N=559
Baseline 0 4.09 (0.13) 4.07 (0.13) 0.7790
Change from baseline 1 -1.14 (0.10) -1.78 (010) <0.0001
4 -1.63 (0.11) -2.31 (0.12) <0.0001
12 -1.78 (0.12) -2.42 (0.12) <0.0001
12 -0.15 (0.02) -0.30 (0.02) <0.0001
Volume/toilet void N=576 N=556
Baseline 0 153.97 (2.08) 150.35 (2.07) 0.3285
Change from baseline 1 12.01 (1.63) 22.79 (1.83) | <0.0001
4 18.36 (1.97) 29.66 (2.17) | <0.0001
12 18.36 (2.13) 30.61 (2.31) <0.0001

In the secondary efficacy analysis for average percent change in number of daily toilet
voids, Sanctura XR demonstrated a statistically significant (p < 0.000 1) decrease in
average percent change from baseline for number of daily toilet voids compared with
placebo at week 12. The average percent reduction was 20 % at week 12. This can be
seen in Table 3.

2
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Table 3. Percent Change in Average (SE) Daily Toilet Voids

Rank Analysis of Variance— ITT : LOCF

Efficacy endpoint

Baseline
Change from baseline

Week

— N

Placebo

N=576
12.84 (0.11)
-8.70 (0.74)
-12.08 (0.84)
-14.00 (0.84)

Sanctura XR

N=559
12.81 (0.12)
-11.41 (0.78)
-17.82 (0.83)
-20.45 (0.86)

1.2 Number of UUI Episodes /Day—Change from Baseline

p-value

0.4081
0.0014-
<0.0001

<0.0001

Sanctura XR demonstrated a statistically significant (p<0.0001) decrease in the average _
number of UUI episodes/day compared with placebo at week 12. The average reduction
from 4 episodes/day at baseline to -1.8/day at week 1 and -2.4 at week 12 with

Sanctura. This can be seen in Table 4.

Table 4. Change in Average (SE) UUI Episodes/Day

Rank Analysis of Variance— ITT : LOCF

Efficacy endpoint

Baseline
Change from baseline

Week

0
1
4
1

2

Placebo

N=576

4.09 (0.13)
-1.14 (0.10)
- 1.63(0.11)
-1.78 (0.12)

Sanctura XR

N=559

4.07 (0.13)
-1.78 (0.10)
2.31(0.12)
242 (0.12)

Number of UUI Episodes /Week—Change from Baseline

p-value

0.7790
<0.0001
<0.0001
<0.0001

Sanctura XR demonstrated a statistically significant (p<0.0001) decrease in average
number of UUI episodes/week compared with placebo at week 12. This can be seen

in Table 5.

Table S. Change in Average (SE) UUI Episodes/Week

Rank Analysis of Variance— ITT : LOCF

Efficacy endpoint

Baseline
Change from baseline

Week

—_— e O

Placebo

N=576

28.66 (0.92)
-8.01 (0.70)
-11.34 (0.77)
-12.46 (0.81)

11

Sanctura XR

N=559

28.47 (0.89)
-12.49 (0.69)
-16.14 (0.82)
-16.91 (0.87)

p-value

0.7790
<0.0001
<0.0001
<0.0001



2.0 Secondary Efficacy Results

Secondary efficacy results included complete responder rate, normal void frequency -
outcome, change in total micturitions/day, change in total urinary incontinence
episodes/day, change in stress incontinence episodes/day, dry rate for UUl/day, change
in daily urge frequency, change in daily volume voided, normal void frequency
outcome, change in OAB symptom score, change in urgency severity, and change in
UUI episodes/week.

2.1 Change in Urgency Severity Associated withToilet Voids
Sanctura XR demonstrated a statistically significant (p<0.0001) decrease in average
urgency severity associated with toilet voids compared with placebo at week 12.
This can be seen in Table 6. :

Table 6. Change in Average (SE) Urgency Severity Associated with Toilet Voids
Rank Analysis of Variance— ITT : LOCF

Efficacy endpoint Week Placebo Sanctura XR p-value
N=576 N=559
Baseline 0 1.85 (0.02) 1.85 (0.02) 0.7333
Change from baseline l -0.09 (0.02) -0.18 (0.02) <0.0001
4 -0.13 (0.02) - 0.27 (0.02) <0.0001
12 -0.15 (0.02) - 0.30 (0.02) <0.0001

2.2 Daily Volume Voided—Change from Baseline
Sanctura XR demonstrated a statistically significant (p< 0.0001) increase in average
volume voided / toilet void when compared with placebo at week 12. This can be seen
in Table 7. -

Table 7. Change in Average (SE) Daily Volume Voided / Toilet Void (ml).
Rank Analysis of Variance— ITT : LOCF :

Efficacy endpoint Week Placebo Sanctura XR p-value
N=576 N=559
Baseline 0 153.97 (2.08) 150.35 (2.07) 0.3285
Change from baseline 1 12.01 (1.63) 22.79 (1.83) <0.0001
4 18.36 (1.97) 29.66 (2.17) <0.0001
1

2 18:36 (2.13) 3061 (2.31) | <0.0001
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2.3 Daily Volume voided-- % Change from Baseline
Sanctura XR demonstrated a statistically significant (p< 0.0001) increase in average %

change in volume voided / toilet void when compared with placebo at week 12. This can be
seen in Table 8.

Table 8. Average (SE) % Change Daily Volume Voided / Toilet Void {(ml.)
Rank Analysis of Variance— ITT : LOCF

Efficacy endpoint Week Placebo Sanctura XR p-value
N=576 N=559
Baseline 0 153.97 (2.08) 150.35 (2.07) 0.3285
Change from baseline 1 9.62 (1.24) 17.53 (1.40) <0.0001
4 14.18 (1.53) 22.32 (1.66) <0.0001
12 15.04 21.71) 23.32 (1.79) <0.0001

2.4 Change in Daily Urge Frequency Associated with Toilet Voids
Sanctura XR demonstrated a statistically significant (p< 0.0001) decrease in average

daily number of urge frequency episodes when compared with placebo at week 12.
This can be seen in Table 9.

Table 9. Change in Average (SE) Daily Urge Frequency Associated withToilet
Yoids
Rank Analysis of Variance— ITT : LOCF

Efficacy endpoint Week Placebo Sanctura XR p-value
N=576 N=559
Baseline 0 11.86 (0.12) 11.76 (0.13) 0.3314
Change from baseline l -1.26 (0.12) -1.69 (0.12) <0.0007
4 -1.72 (0.13) -2.58 (0.13) | <0.0001
12 -1.99 (0.14) -2.96 (0.14) <0.0001

2.5 Stress Incontinence Episodes/Day—Change from Baseline
Sanctura XR failed to demonstrate a statistical or clinically meaningful change in

number of stress incontinence episodes/day at week 12. This can be seen in Table
10. '
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Table 10. Change in Average (SE) Stress Incontinence Episodes/Day

Rank Analysis of Variance— ITT : LOCF

Efficacy endpoint

Baseline

Change from baseline

Week

o]

— N et

Placebo

N=576
1.32 (0.08)

4052 (0.07)

-0.65 (0.08)
-0.66 (0.07)

Sanctura XR

N=559

1.24 (0.07)
-0.39 (0.08)
-0.57 (0.08)
-0.73 (0.08)

p-value

0.7187
0.25.91
0.4669
0.1176

2.6 Total Urinary Incontinence Episodes/Day—Change from Baseline
Sanctura XR demonstrated a statistically significant (p<0.0001) decrease in average

number of total urinary incontinence episodes/day when compared with placebo at
week 12. This can be seen in Table 11.

Table 11. Change in Average (SE) Total Urinary Incontinence Episodes/Day
Rank Analysis of Variance— ITT : LOCF '

Efficacy endpoint Week Placebo Sanctura XR p-value
N=576 N=559
Baseline 0 4.62 (0.15) 4.61 (0.14) 0.4288
Change from baseline [ -1.31(0.11) -1.91 (0.10) <0.0001
4 - 1.84 (0.12) -2.50-(0.12) <0.0001
12 -2.00 (0.13) -2.68 (0.14) <0.0001

3.0 Onset of Action
Onset of effect was analyzed to determine the earliest time at which statistically
significant efficacy was seen for the selected variables. The time to onset of effect
was demonstrated to be superior to placebo as early as day S (per diary) during the

first week of treatment. This finding was similar to that seen in studies with the 20
mg BID dosage.

4.0 Other Efficacy Endpoints
The findings from the OAB-PGA (Patient Global Assessment) provide supporting evidence
that subjects treated with Sanctura XR perceived improvements in toilet void frequency,
UUI, and urgency severity as well as overall OAB symptoms. This can be seen in Table 12
where a high positive correlation of OAB-PGA and diary-reported average measures

indicates a positive association, while a low negative association indicates an inverse
association. e
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Table 12. Spearman Correlations at Week 12---ITT:LOCF

Placebo Sanctura XR
Question =575 N=558
Coefficient (P-Value) | Coefficient (P-Value)
Total Voids/Day 0.54 (<0.0001) 0.48 (<0.0001)
UUIs/Day = 0.43 (<0.0001) 0.38 (<0.0001)
Urgency Severity/Day 0.37 (<0.0001) 0.47 (<0.0001)
OAB-SCS/Day 1 0.57 (<0.0001) 0.52 (<0.0001)

5.0 Efficacy Conclusions

The primary efficacy variables for this analysis, based on data from urinary diaries and
Week 1, 4 and 12 visits were:

1) The change in average number of toilet voids/day.
2) The change in UUI episodes frequency/day.

Sanctura XR met the 2 primary endpoints at all study visits:

Compared with placebo, there was a statistically significant (p < 0.0001) decrease in average
number of toilet voids/day from an average of 12.8 at baseline to 10.1 at Week 12.

Compared with placebo, there was a statistically significant (p < 0.0001) decrease in
average number of UUI episodes/day from 4.1 at baseline to < 1.7 at Week 12.

Similar efficacy outcomes were seen across subgroups.

Compared with placebo, the Sanctura XR group also demonstrated statistically
significant greater improvements in urgency severity and volume voided/toilet void at
Weeks 1, 4 and 12. -

Following treatment with Sanctura XR, the number of subjects who had no UUIs
steadily improved over 12 weeks: After 1 week there were 15.4 % “dry” subjects;
after 4 weeks there were 28.6 % “dry” subjects; and after 12 weeks there were 35.1 %
“dry” subjects.

An overall summary of the essential pnmary and secondary efficacy outcomes derived
from diary data can be seen in Table 13.
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Table 13. Summary of Results for Selected Diary-Based Efficacy Endpoints-—--ITT:LOCF

Efficacy Endpoint Week Placebo Sanctura XR P-Value
Toilet voids N=576 N=559
Baseline 0 12.84 (0.11) 12.81(0.12) 0.4081
Change from Baseline 1 -1.20 (0.10) -1.54 (0.11) 0.0020
| 4 -1.64 (0.11) -2.35(0.11) <0.0001
12 -1.90 (0.12) -2.68 (0.12) <0.0001
UUI Episodes/Day N=576 N=559
" Baseline 0 - 4.09(0.13) 4.07 (0.13) 0.7790
Change from Baseline 1 -1.14 (0.10) -1.78 (0.10) <0.0001
4 -1.63 (0.11) -2.31(0.12) <0.0001
12 -1.78 (0.12) -2.42 (0.12) <0.0001
UUI Episodes/Day-% Change N=876 N=559
Baseline 0 3.00 3.33 0.251t
Change from Baseline | 1 -33.3 -50.0 <0.0001
4 -50.0 -71.4 <0.0001
12 -55.6 -80.0 <0.0001
UUI Episodes/Week N=576 N=559
Baseline 0 28.66 (0.92). 28.47 (0.89) 0.7790
Change from Baseline | 1 -8.01 (0.70) -12.49 (0.69) . <0.0001
4 -11.44(0.77) -16.14 (00.82) <0.0001
12 -12.46 (0.81) -16.91 (00.87) <0.0001
Urgency Severity N=576 N=559
Baseline 0 1.85 (0.02) 1.85 (0.02) 0.7333
Change from Baseline | 1 -0.09 (0.02) -0.18 (0.02) <0.0001
' 4 -0.13 (0.02) -0.27 (0.02) <0.0001
12 -0.15(0.02) -0.30 (0.02) <0/0001
Volume/Toilet Void N=576 N=556
Baseline 0 153.97 (2.08) 150.35 (2.07) 0.3285
Change from Baseline | 1 12.01 (1.63) 22.79 (1.83) <0.0001
4 18.36 (1.97) 29.66 (2.17) <0.0001
12 18.36 (1.97) 30.61 (2.31) <0.0001
Urge Frequency N=576 N=559 |
Baseline 0 11.86 (0.12) 11.76 (0.13) 0.3314
Change from Baseline | 1 -1.26 (0.12) -1.69 (0.12) - 0.0007
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-2.58 (0.13)

4 -1.72 (0.13) <0.0001
12 -1.99 (0.14) -2.96 (0.14) <0/0001
Stress Incontinence N=231 N=244
Baseline 0 1.32 (0.08) 1.24 (0.07) 0.7187
Change from Baseline | 1 -0.52 (0.07) -0.39 (0.08) 0.2591
4 20.65 (0.08) ~0.57 (0.08) 0.4669
12 -0.66 (0.07) - -0.73 (0.08) 0.1176
Total Incontinence N=576 N=559
Baseline 0 4.62 (0.15) 4.61 (0.14) 0.4288
Change from Baseline | 1 -1.31(0.11) -1.91 (0.10) <0.0001
4 -1.84 (0.12) -2.50 (0.12) <0.0001 =
12 -2.00 (0.13) -2.68 (0.14) <0/0001
Normal Void (< 8/day) N=576 N=559 '
Baseline 0 1(0.2 %) 0.3252
Change from Baseline | 1 49 (8.5 %) 0.0171
4 75 (13.0 %) 0
12 98 (17.0 %) 72 (12.9 %)
APPEARS THIS way
ON ORIGINAL
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III. Integrated Summary of Safety (ISS)

A. Brief Statement of Conclusions
Both the pivotal studies IP631-018 and IP631-022 were adequate and well-controlled
studies conducted in the US. These phase-3 studies provide substantial evidence of
safety from data derived from monitoring vital signs, electrocardiograms, physical
examinations, clinical laboratory tests and adverse events. Data from the earlier phase-1
and -2 studies provide additional support for the safety of this formulation. The
proposed indication, therefore, is well supported by the safety data.

B. Method of Safety Review
The reviewer’s basic approach to the safety review involved:
¢ Review of the proposed indication, protocols, regulatory and scientific background.
* Identification and review of the well-controlled studies to support the indication.
* - Conduct of a detailed review of each study involving safety parameters.
* Generate conclusions regarding safety from the pivotal and supporting studies.

C. List of Studies Assessing Safety Variables

The following studies were analyzed in detail during the review process:
IP631-018 - Pivotal study, Phase-3

IP631-022 - Pivotal study, Phase-3

[P631-011 - Supporting Study, Phase-1

[P631-019 - Supporting Study, Phase-1

IP631-020 - Supporting Study, Phase-1

[P631-016 - - Supporting Study, Phase-2

D. Safety Results
The protocols of the pivotal studies -018 and -022, being essentially identical, allows
for the pooling of the data. The safety assessments were the same for both studies, and
the following safety parameters were evaluated and assessed:

1. Vital signs at baseline and at weeks 1, 4, and 12, and in the open-label treatment
phase at months 1, 4.5 and 9.

2. AE’srecorded from baseline to end of study.

3. ECG’s at screening and weeks 1 and 12, and in the open-label treatment phase at
months 4.5 and 9.

Bl

4. Clinical laboratory tests at screening and week 12, and in the open-label treatment
phase at month 9.
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5. Physical examinations at baseline and week 12, and in the open-label treatment

phase at month 9.

Extent of Exposure: »

In the double-blind treatment period, the planned durations of exposure was 84 days. The actual

duration of exposure was 80 and 79 days for the placebo and Sanctura XR. respectively.

Adverse Events:

AE’s are presented by preferred term and MedDRA SOC (system organ class), and all treatment-
emergent AEs (TEAES) are presented irrespective of investigator’s assessment of relationship to
study drug. The most commonly reported TEAESs were dry mouth, constipation, urinary tract
infections, and headache. Dry mouth and constipation were most often reported within the first
week of treatment. There was no age-dependent incident rate of AEs between treatment groups.

A summary of reported TEAESs of interest is seen in Table 14.

Tablel4. Reported TEAE’s of Interest
Number of Subjects (%)
Sanctura XR Placebo
Preferred Term N=578 N=587
Dry mouth 64 (11.1) 22 (3.7)
Constipation 52 (9.0) 10 (1.7)
Urinary tract infection 42 (7.3) 29 (4.9)
Headache 19 (3.3) 21 (3.6)
Nasopharyngitis 17 (2.9) 10 (1.7)
Nausea 15 (2.6) 16 (2.7)
Upper respiratory infection 13 (2.2) 23 (3.9)
Influenza 13 (2.2) 9(L.5)
Diarrhea 11(1.9) 14 (2.4)
Dry eye 10 (1.7) 3 (0.5)
Rash 7(1.2) 2(0.3)
Tachycardia 6 (1.0) 3(0.5)
Urinary retention 5(0.9) 2(0.3)
Blurred vision 4(0.7) 2(0.3)
Dizziness 3 (0.5) 9 (1.5)
Ischemic stroke - 2 (0.3) 0 (0.0)
Myocardial ischemia 1(0.2) 1(0.2)
Prolonged QT 1(0.2) 0 (0.0)
Myocardial infarction 0 (0.0) 1(0.2)
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Clinical Laboratory Evaluations: :

Hematology, serum chemistry, and urinalyses were assessed at screening and week 12. The mean and
median changes from baseline to endpoint were generally similar between Sanctura XR and placebo
for all laboratory parameters.

Vital Signs and Physical Findings:

There were changes in mean pulse from baseline to endpoint (0.1bpm and 2.8 bpm for placebo and
Sanctura XR groups respectively). These changes were consistent with those noted during the
trospium 20 mg BID and other anticholinergics in its class. Other observations related to safety
were similar between the treatment groups.

ECG Data:
ECGs were assessed at screening and end of study. The PR, QRS and QTcF changes from
 baseline
to endpoint were comparable between treatment groups. There were differences in mean heart rate
averages, with the trospium and placebo groups demonstrating a 6.2 bpm and a 1.3 bpm increase
respectively.

Reviewer’s Comments: The safety data derived from this large population provides strong
evidence that Sanctura XR is a safe therapy for OAB. The drug was well tolerated, and the
reported AEs were generally consistent with those reported with other agents in its class for the
same indication. The incidence of AEs in these studies were, Jor the most part, actually lower
than those seen with 20 mg BID dose. There were no SAEs attributed to study drug, and no
reported deaths. Subgroup analyses demonstrated consistent outcomes Jfor age, and race.

Supporting Studies:

Study IP631-011 was conducted to determine the pharmacokinetics (PK) of 4 once-
daily oral formulations of Sanctura XR in 25 healthy female subjects. This was a single
center, open-label, 5-way crossover pilot study, including a 12-day washout interval
between doses. There were 4 delayed release formulations (35, 40, 50 and 60mg
capsules) administered once daily (QD), and 20mg tablets given BID. There were 5
treatment periods of 8 days eachi. A summary of all TEAEs that occurred in at least 2
subjects in the Sanctura XR and the trospium 20 mg BID groups is seen in Table 15.
There were no deaths or SAEs. '
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Tablel5. TEAEs
Number of Subjects (%)
Sanctura XR Trospium 20mg BID
Preferred Term N=21 N=21
Gastrointestinal Disorders 10 (48) 14 (67)
Constipation - 7(33) 8 (38)
Abdominal distension 4 (19) 3 (14)
Nausea 2 (10) 2(19)
Flatulence 2 (10) 5 (24)
Dry lips 2 (10) 3 (14)
Loose stools 2 (10) .3 (14)
Dry mouth - 2 (10) 2 (10)
Lower abdominal pain 3 (14) -~ 3(14)
Nervous System Disorders
Headache 6 (29) 8 (38)
General Disorders
Feeling hot 3 (14) 0 (0)
Respiratory Disorders
Nasal congestion 2 (10) 0 (0)
Cardiac Disorders
Palpitations 2 (10) 3 (14)
Skin Disorders
Rash papular 2 (10) 0(0)
Urinary Disorders
Dysuria 2 (10) 1(5)
Psychiatric Disorders
Insomnia 2 (10) 0 (0)

Study IP631-019 characterized the PK and relative bioavailability of Sanctura XR alone or
co-administed with antacid in 12 healthy male and female, fasted and fed subjects in an
open-label, randomized, 3-period, 3-arm crossover trial.

There were only 2 TEAEs (reported by one subject) in this phase-1 study; herpes simplex

and an upper respiratory tract infection. These events were judged by investigator to be
unrelated to treatment. -
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Study IP631-020 was designed to characterize the steady-state PK and relative °
bioavailability

of Sanctura XR 30 and 60 mg QD and trospium 20 mg BID in healthy adult and geriatric
subjects and to assess the safety and tolerability of the study drugs. This was a single-
center, randomized, open-label, multi-dose, 2-period, 2-arm, crossover study in 24 adults
(18-24) and 11 geriatric subjects (65-80). TEAEs reported in at least 2 subjects are seen in
Table 16

Tablelé6. TEAEs
' Number of Subjects (%)
Sanctura XR Trospium 20mg BID
Preferred Term N=24 N=24

Abdominal pain 2(8.3) - 1(4.2)
Upper abdominal pain 0 (0.0) 2(8.3)
Back pain 1(4.2) 2 (8.3)
Hematuria 2 (8.3) 1(4.2)
Constipation 0 (0.0) 2 (8.3)
Dyspepsia 3 (12.9) 0(0.0)
Flatulence 2 (8.3) 1(4.2)
Headache 3 (12.5) 3(12.5)
Loose stools 1 (4.2) 2 (8.3)
Elevated bilirubin 1(4.2) 1(4.2)
Nausea 1(4.2) 2 (8.3)
Vomiting 1(4.2) 2 (8.3))

Study IP631-016 evaluated the effects of morning versus evening doses of Sanctura XR on_
PK, OAB symptoms, and volume voided/toilet void compared with placebo in 148 subjects
(ages 18-65) treated for 2 weeks. This was a Phase-2, multicenter, parallel, randomized,
double-blind, placebo-controlled trial. Summary safety results of TEAEs in at least 2
subjects in any treatment group are seen in Tablel7.

Tablel7.
TEAEs
Number (%)
Placebo | Sanctura XR--am | Sanctura XR--pm
Preferred Term N=49 N=50 N=49
Dry mouth 4(8.2) 6 (12.0) 11 (22.4)
Constipation 0 (0.0) 1(2.0) 8 (16.3)
Headache 1 (2.0) 3 (6.0) 3(6.1)
Upper respiratory infection 0(0.0) 2 (4.0) 0 (0.0)
Nasopharyngitis 0(0.0) 2 (4.0) 0(0.0)
Increased blood pressure 0 (0.0) 2(4.0) 0(0.0)
Upper abdominal pain 0(0.0) 2 (4.0) 0(0.0)
Nausea 0(0.0) - 2 (4.0) 0 (0:0)
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IV.

F latulence |

0 (0.0)

0(0.0)

2 (4.1)

Sinus disorder

0(0.0)

0 (0.0)

2(4.1)

Reviewer’s Comments: The safety results from these supporting studies provide

additional evidence that Sanctura XR is safe and generally well tolerated, with the
expected AE’s of dry mouth and constipation being common, and associated with other
agents of this class.

Quality of Life (QOL) Assessments:

QOL scales were collected at week 12, and included the King’s Health Questionnaire
(KHQ) and the OAB-q Health Related Quality of Life (HRQL) score.

The KHQ consists of 21 questions in 9 domains in which higher scores represent a worse
QOL and negative changes from baseline are considered an improvement in QOL. As seen

in Table 18, the Sanctura XR group demonstrated either significant improvement or a

trend toward significant improvement in all domains except General Health perceptions -

and Personal Relationships changes from baseline at week 12.

Tablel8. KHQ Domain at Week 12--- Average (SE) and Rank Analysis of
Variance
Placebo Sanctura XR
Domain Time Point | Week N=559 N=535 p-Value

General Health | Baseline 0 32.04 (0.58) 31.77 (0.60) 0.9084
Perception Change 12 -3.35 (0.67) -3.02 (0.67) 0.6244
Incontinence Baseline 0 81.12 (0.92) 80.06 (1.00) 0.5115
Impact Change 12 -18.53 (1.30) | -23.52(1.33)| 0.0118
Role Baseline 0 63.02 (1.06) 62.23 (1.10) | 0.6286
Limitations Change 12 -20.75(1.33) | -25.89(1.30)] 0.0055
Physical Baseline 0 60.23 (1.11) 59.97 (1.14)| 0.8227
Limitations Change 12 -19.18 (1.32) -25.43 (1.42) 0.0007
Baseline 0 42.16 (1.13) 42.13 (1.21)] 0.7346

Social
Limitations Change 12 -13.29 (1.09) -17.53 (1.18)| 0.0155
Personal Baseline 0 | 5538(1.53) 57.07 (1.60)| 0.4250
Relationships Change 12 -15.42 (1.48) -16.57 (1.58)] 0.4706
Emotions Baseline 0 46.85 (1.19) 47.36 (1.24)] 0.7585
Change 12 -16.83 (1.17) -20.95 (1.26){  0.0289
Sleep/Energy Baseline 0 57.50 (1.11) 56.71 (1.12)] 0.6524
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Severity

Change 12 | -1580(1.13) | -2021(1.19)] 0.0218
Baseline 0 34.07(0.28) | 34.09 (031)] 08707
Change 12 | 9.49(042) | -12.61(0.43)] <0.0001

The OAB-q HRQL assessment consists of 25 items forming 4 domain subscales.
Table 19 presents a summary of the baseline and Week 12 change for the subscales

and total scores, demonstrating a statistically significant

(increase) for Sanctura XR over placebo.

(p<0.02) improvement

Table 19 HROL Domain at Week 12--- Average (SE) and Rank Analysis of

Variance
Placebo Trospium

Domain Time Point | Week N=559 =535 p-Value
HRQL Baseline 0 51.79 (0.88) 52.11(0.92) | 0.6231
Total Score Change 12 20.73 (0.99) 25.82(1.03) | 0.0003
Concerns/ Baseline 0 45.85 (0.99) 45.52 (1.07)| 0.8528
Worry Change 12 -18.53 (1.30) -23.52(1.33) | 0.0118
Coping Baseline 0 63.02 (1.06) 62.23 (1.10) | 0.6286
Change 12 -20.75 (1.33) -25.89 (1.30)] 0.0055
Social Baseline 0 60.23 (1.11) 59.97(1.14)] 0.8227
Interactions Change 12 13.37(1.32) -25.43 (0.93)] 0.3083
Sleep Baseline 0 47.93 (1.08) 47.89 (1.11)| 0.8868
Change 12 20.52 (1.14) 24.87 (1.19)| 0.0102

QOL assessments are summarized as follows:

Subjects treated with Sanctura XR demonstrated statistically significant or a trend toward
significant improvement over placebo in all KHQ domains except General Health

Perceptions and Personal Relationships. The Sanctura XR also demonstrated a
statistically significant improvement over placebo in all of the OAB-q Symptom Bother
items as well as the Symptom Bother/Severity Score.

Reviewer’s Comments: These data demonstrate that the use of Sanctura XR is
associated with a modest improvement in QOL, consistent with outcomes from other
recent trials with agents of this class.
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V Appendices: Review of Pivotal Studies IP631 018 and IP631-022 and 120 Day Safety
Update

A. Study IP631-018

1.0 Imtroduction

Overactive bladder syndrome (OAB) is characterized by increased urinary urgency with
or without urge urinary incontinence (UUI), usually with frequency and nocturia. OAB
is estimated to affect 17 % of adults in the U.S. Hyperactivity of the detrusor muscle
can result in bothersome symptoms of OAB that significantly affect overall quality of
life.

The goal of pharmacotherapy is to inhibit urge symptoms and involuntary detrusor
contractions by relaxing the bladder and increasing bladder capacity, thereby decreasing
the number of voids per day. The inhibition of bladder contractility and stabilization of
the detrusor muscle has been shown to be effected by agents that block acetylcholine at
the muscarinic receptor site.

Anticholinergics are the agents most frequently used to treat OAB, and have
demonstrated actions which decrease the number and amplitude of detrusor

- contractions, increase bladder capacity and improve the symptoms of urgency,
) frequency and UUL

Trospium chloride (Sanctura) is a quarternary ammonium derivative of tropine with
anticholinergic property that has predominant peripheral antimuscarinic activity which
antagonizes the effect of acetylcholine on cholinergically innervated organs and exhibits
parasympatholytic action by reducing smooth muscle tone in the urogenital tract. This
mechanism enables the detrusor to relax, leading to enhanced bladder compliance with
increased capacity and control.

Trospium was first marketed in Germany in 1967 as a spasmolytic agent and received
pan-European approval in the 1990’s for specific indications including OAB.

FDA approval of trospium 20 mg BID for the treatment of OAB occurred in May, 2004.
This NDA submission proposes once daily (morning) dose of trospium 60 mg in ari extended
release capsule (Sanctura XR) for the same indication.

Clinical trials have demonstrated that trospium 20 mg BID reduced OAB symptoms and was
generally well tolerated. The most common AE’s considered to be at least possibly related to
treatment in two 12-week trials were dry mouth (20.1 %), constipation (9.6 %), compared to
8.7% and 9.7% respectively in this submission.
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2.0 Study Objectives
The primary objective of this study was to evaluate effects of a single daily AM dosing
of Sanctura XR compared with placebo on OAB symptoms with predominant UUI
including frequency, urgency severity, and UUI during a 12 week course.

3.0 Investigational Plan

3.1 Efficacy Variables

3.1.1 Primary Efficacy
The co-primary efficacy variables for both studies, based on urinary diary data
collected over 3-days prior to baseline, and week 1, 4, and 12 visits were: _
1. The change in average number of toilet voids(frequency)/day.
2. The change in UUI episodes /day.

3.1.2 Secondary Efficacy
The secondary efficacy variables were based on urinary diary data for 3 days
prior to baseline and each double-blind visit were:
1. UUI episodes frequency/week.
2. Urgency severity with toilet voids.
3. OAB symptom composite score/day.
4. Urge frequency/day.

5. “Dry rate” (no UUI episodes).

6. Stress incontinence episodes frequency/day.
7. Total incontinence episodes frequency/day.
8. Total micturitions/day.
9. Normal void frequency outcome.
10. Complete responder rate outcome.

3.2 Study Design
The study was designed as parallel, randomized, double-blind, placebo-

controlled trial of subjects with OAB having predominant UUL

The 12-week treatment was preceded by a baseline 3-day urinary diary for all
subjects. A 7-day washout period was required for subjects currently taking
OAB therapies. Subjects were randomized on a 1:1 basis to placebo or Sanctura
XR once daily, and were stratified by the average number of voids /day, using
the categories 10-15, 15-20, and > 20 average number of voids /day. Subjects
were periodically evaluated during the 12-week course, and at study end, offered
the option to continue into an open-label phase of the trial, with active drug, for
an additional 9 months.

-

3.3 Dosing Schedule
Subjects were instructed to take a single capsule of study medication in the AM, at least
1 hour before meals, or on an empty stomach (unchewed), with watér.
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3.4 Study Population
Inclusion Criteria:

1. Male or female subjects > age 18.

2. OAB defined as:
- Urinary frequency of > 30 toilet voids/3-days in baseline urinary diary; and;
- Symptoms of urgency as recorded in baseline diary, ability to differentiate
incontinence episodes; and;
- Pure or mixed urinary incontinence with predominant UUI, and a minimum of
3 UUI episodes/baseline diary.
Symptoms of OAB > 6 months. :
Ability to complete baseline diary, on-treatment assessments, and QOL scales.
Ability to use bathroom unassisted. '
Informed consent. . .
Females of childbearing potential must have a negative pregnancy test prior to
enrollment, not breastfeeding during study, and use accepted forms of birth
control during study.

NonkAw

Exclusion Criteria:
Average total urine volume > 3000 mL/day in baseline urinary diary.
Total average volume/void > 250 mL in baseline urinary diary.
Subjects with predominant stress, insensate, or overflow incontinence.
History of neurogenic bladder.
Screening serum creatinine > 1.5 mg/dL.
Cystic fibrosis in past year or active inflammatory bowel disease.
Uninvestigated hematuria.
UTTI at screening, or recurrent UTI in past year.
Post-void residual urine volume > 100 mL.
0. Subjects with indwelling catheter or requiring intermittent
catheterization.
11. Bladder surgery within past 6 months, or past surgery with complications.
12. Subjects with interstitial cystitis, bladder cancer within past 6 months,
or
current therapy for bladder cancer.
13. PSA > 4 ng/mL.
14. Treatment of OAB within 10 days prior to baseline.
15. Diuretics or estrogens not part of a long-term stable program.
16. Subjects employing bladder retraining/bladder drills program.
17. Subjects who are anticipated to begin or change non-medicinal bladder
therapies during the course of study.
18. Prior pelvic malignancy with surgery leading to complications, or
requiring radiation therapy.
19. History of myasthenia gravis or closed-angle glaucoma.
20. Hypersensitivity to atropine, oxybutinin, trospium, or excipients in
study drug.

NV AE LN

pri S
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I receiving

a non-approvéd drug less than 30 days prior to baseline.

21. Any prior exposure to trospium, participation in another trial, or

22. Working 3" or swing shift, or regularly waking after noon.

3.4.1 Disposition of Subjects

There were 60 study sites activated in the United States for this study,
however subjects were enrolled at only 55 sites.
Tables 1 and 2 summarize the primary screen failure reasons from

screening/enrollment logs and Table 3 summarizes reasons for
discontinuation from study.

Table 1. Subject Accounting

Number of Subjects

Placebo Sanctura XR Total
Screened 1861
Enrolled 303 298 601
Completing N (% enrolled) 273 (90.1) 263 (88.3) 536 (89.2)
Discontinuation N (%) 30(9.9) 35(11.7) 65 (10.8)

Table 2. Percent of Screen Failures by Reason

Reason for Failure

Failed entry criterion for urinary frequency average <

10/day

Failed entry criterion for UUI < 7/week
Total daily volume > 3000 mL/day
Investigator decision or subject schedule
Unable to correctly complete diary

Other medical conditions
Other reasons

Table 3. Reasons for Discontinuation

Failure Percent

25%

7%
13%
16 %
3%
12 %
24 %

Number (%) of Subjects

Reasons Placebo Sanctura XR
N=303 N=298
Total 30 (9.9 %) 35 (11.7 %)

Discontinued :

Adverse event . 11 (3.6 %) 12 (4.0 %)
Protocol violation 0 2 (0.7 %)
Withdrawn consent 10 (3.3 %) 9(B.0%)
Non-compliance 0 3 (1.0 %)
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Lost to follow-up 5(1.7 %) 8 (2.7 %)

Other reason 4 (1.3 %) 1 (0.3 %)

3.5 Treatments

Following enrollment, eligible subjects were randomized to receive either
Sanctura XR or matching placebo once daily upon arising, at least 1 hour before
meals or on an empty stomach, unchewed with water, for up to 12 weeks of
treatment. If a subject was unable to take the dose before noon on any day, the
subjects was instructed to omit that day’s dose and recommence daily dosing
the following morning.

4.0 Integrated Review of Efficacy

4.1 Primary Efficacy Results

Sanctura XR met the 2 primary endpoints at all study visits.

" Sanctura XR demonstrated a statistically significant (p < 0.0001) decrease in

average number of daily toilet voids (12.8/day at baseline to 10/day at Week 12)
compared with placebo.

Sanctura XR demonstrated a statistically significant (p=0.0022) decrease in
average number of UUI episodes (> 4 UUIs/day at baseline to < 2 UUIs at Week
12) compared with placebo.

A total of 601 subjects (298 Sanctura XR and 301 placebo) were stratified by average
number of baseline voids/day and then randomized 1:1. Subjects were predominantly
female (84.8 %), White (86.0 %) and ages 21-90.

APPEARS THIS wAY
ON ORIGINAL
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Table 4 demonstrates the baseline characteristics of the treatment groups in this

study.

Table 4. Demographic and Baseline Characteristics — Total Patient Sample

Placebo Sanctura XR
Baseline Characteristic N=303 N=298
Age
Mean 59.3 60.4
Median (range) 59 (27-90) 60 (21-84)
Categories N (%)
<65 193 (63.7%) 184 (61.7%)
65-<175 80 (26.4%) 72 (24.2%)
>75 30 (9.9%) 42 (14.1%)
Gender N (%)
Female 256 (84.5%) 254 (85.2%)
Male 47 (15.5%) 44 (14.8%)
Race N (%) ~
White 259 (85.5%) 258 (86.6%)
Black 30 (9.9%) 26 (8.7%)
Hispanic 7 (2.3%) 9 (3.0%)
Asian 4 (1.3%) 3 (1.0%)
Other 3 (1.0%) 2 (0.7%)
Height in cm
Mean 163.3 164.8
Weight in kg
Mean 86.8 85.5
Prior anticholinergics for OAB, N(%)
Naive 152 (50.2%) 139 (46.6%)
Non-naive 151 (49.8%) 159 (53.4%)

Sanctura XR demonstrated an average reduction of toilet voids, from 12.8 voids/day at
baseline to 10 voids/day at Week 12, compared with placebo (p <0.0001). This is seen
in Table 5, where a negative change indicates improvement. -

Table 5. Change in Daily Toilet Voids ITT:LOCF
Week Placebo Sanctura XR P-Value
Toilet voids N= 300 N=292 :
Baseline 0 12.74 (0.15) 12.78 (0.15) 0.9564
Change from Baseline 1 -1.24(0.13) -1.66 (0.14) 0.0092
4 -1.58 (0.15) -2.44 (0.15) <0.0001
12 -1.99 (0.16) -2.81 (0.15) — <0.0001
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Sanctura XR also demonstrated (secondary analyses) a 22 % average reduction in toilet
voids from baseline to Week 12 compared with placebo (p <0.0001), as seen in Table 6.

Table 6. Percent Change in Daily Toilet Voids

ITT:LOCF
Week Placebo Sanctura XR P-Value
Toilet voids . N=300 N=292
Baseline 0 12.74 (0.15) 12.78 (0.15) 0.9564
Change from Baseline | -9.11 (1.00) -12.45 (1.05) 0.0106
4 -11.72 (1.15) -18.54 (1.10) <0.0001
12 -14.80 (1.14) -21.53 (1.09) <0.0001

Sanctura XR demonstrated a decrease in the number of diurnal and nocturnal toilet voids
(p=0.0004), and a trend toward statistical significance (p= 0.0900) in decreasing number

of nocturnal voids at Week 12, compared with placebo. These results can be seen in

Tables 7 and 8.
Table 7. Change in Diurnal Toilet Voids ITT:LOCF
Week Placebo Sanctura XR P-Value
Toilet voids N=1299 N=291
Baseline 0 10.65 (0.14) 10.75 (0.15) 0.7482
Change from Baseline 1 -0.90 (0.12) -1.34 (0.12) 0.0102
4 -1.16 (1.13) -1.84 (0.13) 0.0005
12 -1.44 (0.14) -2.12(0.12) 0.0004
Table 8. Change in Nocturnal Toilet Voids ITT:LOCF
Week Placebo Sanctura XR P-Value
Totilet voids N=280 N=272
Baseline 0 2.20(0.08) 2.18 (0.18) 0.9703
Change from Baseline 1 -0.37 (0.07) -0.37 (0.08) 0.7097
4 -0.46 (0.06) -0.66 (0.08) 0.0096
12 -0.60 (0.07) -0.75 (0.08) 0.0900

Sanctura XR demonstrated a decrease in average number of UUI episodes/day
(p=0.0022) and median percent change in number of UUI episodes/day (p <0.0001)

compared with placebo at Week 12, as seen in Tables 9 and 10.
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Table 9. Change in UUI Episodes/Day ITT:LOCF
Week Placebo Sanctura XR P-Value
N=276 N= 267
Baseline 0 4.04 (0.20) 4.02 (0.18) 0.5304
Change from Baseline 1 -1.04 (0.15) ~-1.70(0.15) <0.0001
4 -1.51 (0.16) -2.25(0.16) <0.0001
12 -1.62 (0.17) -2.35(0.18) <0.0001
Table 10. Median Percent Change in UUI Episodes/Day ITT:LOC
Week Placebo Sanctura XR P-Value
N=276 N= 267 ‘
Baseline 0 3.00 3.33 0.1084
Change from Baseline 1 -28.6 -50.0 <0.0001
4 -46.3 -71.4 0.0003
12 -523 -833 <0.0001

Sanctura XR demonstrated a decrease in average percent change in number of diurnal
and nocturnal UUI episodes/day (p <0.0001 and p=0.0504 respectively) in number of
UUI compared with placebo at Week 12, as seen in Tables 11 and 12.

Table 11. Average (SE) Percent Change in Diurnal UUI Episodes/Day ITT:LOCF
Week Placebo Sanctura XR P-Value
N=276 N=267
Baseline 0 3.43 (0.17) 3.34 (0.15) 0.6765
Change from Baseline 1 -21.2 (3.98) -41.4 (3.64) <0.0001
4 -36.2 (3.90) -56.8 (3.47) <0.0001
12 -35.7(4.97) -56.3 (4.53) <0.0001
Table 12. Average (SE) Percent Change in Nocturnal UUI Episodes/Day
ITT:LOCF -
Week Placebo Sanctura XR P-Value
N= 175 N=175
Baseline 0 1.00 (0.06) 1.06 (0.07) 0.6262
Change from Baseline | -30.1(7.87) -35.7 (7.90) 0.2468
4 -41.9 (8.20) -55.7 (6.41) 0.1864
12 -47.6 (7.64) -63.1 (6.27) 0.0504
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4.2 Secondary Efficacy Results—Diary Data -

Sanctura XR demonstrated a decrease in average number and median percent

change in number of UUI episodes/week (p <0.0001) at Week 12 compared with
placebo, as seen in Tables 13 and 14.

Table 13. Change in UUI Episodes/Week

ITT:LOCF
Week Placebo Sanctura XR P-Value
N=276 N= 267
Baseline 0 28.98 (1.25) 2815 (1.24) 0.5401
Change from Baseline 1 -7.30 (1.03) -11.89 (1.04) <0.0001
4 -10.58 (1.12) -15.75 (1.14) <0.0001
12 -11.33 (1.20) -16.43 (1.29) <0.0001
Table 14. Median Percent Change in UUI Episodes/Week ITT:LOCF
Week Placebo Sanctura XR P-Value
N=276 N= 267
Baseline 0 21.00 23.33 0.1084
Change from Baseline | -28.6 -50.0 <0.0001
4 -46.3 -71.4 0.0003
12 -52.3 -83.3 <0.0001

Sanctura XR demonstrated a decrease in average urgency severity associated with daily

toilet voids

(p=0.0003) at Week 12 compared with placebo, as seen in Table 15.

Table 15. Change in Average(SE) Urgency Severity with Toilet Voids ITT:LOCF
Week Placebo Sanctura XR P-Value
N=276 N=267
Baseline 0 1.83 (0.03) 1.82 (0.03) 0.8459
Change from Baseline 1 -0.07 (0.02) -0.16 (0.03) 0.0135
4 -0.12 (0.03) -0.28 (0.03) <0.0001
12 -0.13 (0.03) -0.28 (0.03) 0.0003
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Sanctura XR demonstrated a decrease in average diurnal and nocturnal urgency severity

associated with daily toilet voids at Week 12 (p=0.0003 and p= 0.0329 respectively)
compared with placebo, as seen in Tables 16 and 17.

Table 16. Change in Diurnal Urgency Severity with Toilet Voids ITT:LOCF

-0.06 (0.05)

Week Placebo Sanctura XR P-Value
N=276 N=267
Baseline 0 1.79 (0.03) 1.78 (0.03) 0.9477
Change from Baseline | -0.07 (0.03) -0.17 (0.02) 0.0121
4 -0.11 (0.03) -0.28 (0.03) <0.0001
12 -0.12 (0.03) -0.28 (0.03) 0.0003
Table 17. Change in Nocturnal Urgency Severity with Toilet Voids ITT:LOCF
Week Placebo Sanctura XR P-Value
N=261 N= 249
Baseline 0 2.05 (0.04) 2.06 (0.04) 0.8981
Change from Baseline 1 -0.01 (0.04) -0.11 (0.04) 0.1871
4 -0.09 (0.04) -0.22 (0.05) 0.0259
12 -0.23 (0.05) 0.0329

Sanctura XR demonstrated a decrease in average and average percent change in OAB-
SCS at Week 12 compared with placebo, as seen in Tables 18 and 19.

Table 18. Change in Daily OAB-SCS ITT:LOCF
Week Placebo Sanctura XR P-Value
Toilet voids N=276 N=267
Baseline 0 37.09 (0.66) 36.75 (0.67) 0.6232
Change from Baseline [ -4.09 (0.64) -6.03 (0.60) 0.0017
4 -6.33 (0.71) -9.31(0.68) - 0.0002
12 -6.49 (0.73) -9.84 (0.75) 0.0002
Table 19. Percent Change in Daily OAB-SCS ITT:LOCF
Week Placebo Sanctura XR P-Value
Toilet voids N=276 N=267
Baseline 0 37.09 (0.66) 36.75 (0.67) 0.6232
Change from Baseline 1 - -9.23 (1.45) -15.27 (1.47) 0.0009
4 -15.10 (1.64) -24.48 (1.61) <0.0001
12 -15.53 (1.74) -26.14 (1.78) <0.0001
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Sanctura XR demonstrated an increase in average volume and average percent change

in volume voided/toilet void at Week 12 (p=0.0039 and p=0.0041 respectively)
compared with placebo, as seen in Tables 20 and 21.

Table 20. Change in Daily Volume Voided/Toilet Void ITT:LOCF
Week Placebo Sanctura XR P-Value
Toilet voids N= 300 N=290
Baseline 0 155.93 (3.01) 151.03 (2.91) 0.3005
Change from Baseline 1 12.07 2.11) 21.61 (2.76) 0.0036
4 17.24 (2.47) 30.00 (3.14) 0.0007
12 18.89 (2.79) 29.77 (3.16) 0.0039
Table 21. Percent Change in DailyVolume Voided/Toilet Void ITT:LOCF
Week Placebo Sanctura XR P-Value
Toilet voids N=300 N=290
Baseline 0 155.93 (3.01) 151.03 (2.91) 0.3005
Change from Baseline 1 9.55 (1.55) 16.09 (1.97) 0.0041
' 4 13.47(1.92) 21.56 (2.23) 0.0008
12 15.55 (2.34) 21.99 (2.38) 0.0041

Trospium demonstrated a decrease in average daily number of urge frequency episodes
at Week 12 compared with placebo (p < 0.0001), as seen in Table 22.

Table 22. Change in Daily Urge Frequency Associated with Toilet Voids

ITT:LOCF
Week Placebo Sanctura XR P-Value
| Toilet voids N=300 N=292
Baseline 0 11.80 (0.17) 11.86 (0.17) 0.8803
Change from Baseline 1 -1.34 (0.16) -1.90 (0.16) 0.0033
4 -1.71 (0.18) -2.66 (0.17) 0.0003
12 -2.12 (0.19) -3.11 (0.17) <0.0001

Trosptum was superior to placebo (p = 0,6055) with respect to percent of subjects

completely dry at Week 12, as seen in Table 23.
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Table 23. Number (5) of Subjects Dry for UUI—ITT:LOCF

Placebo Trospimn

Week | N=300 N=201 P-Value*
Baseline 0 0 0 Not applicable
On-Treatment | 1 B{F %y | 43 (14.7%) 40063

4 S1Q17.0%) | $2028.1%) | 00014

12| 720040%) | 101 34.6%) | 0.0053

a P-value from a CMH test, controlting for pooled cender.
ITT = tntent-to-treat, LOCF = last observation carried forward dats set.

Sanctura XR failed to demonstrate either a statistical or numerical decrease in the average
number of stress incontinence episodes at any week compared with placebo, as seen in

Table 24.
Table 24. Change in Average (SE) Stress Incontinence Episodes ITT:LOCF
Week Placebo Sanctura XR P-Value
N= 122 N=113
Baseline 0 1.28 (0.11) 1.11 (0.09) 0.3168
Change from Baseline 1 -0.62 (0.09) -0.44 (0.08) 0.0933
4 -0.67 (0.12) -0.52 (0.10) 0.1103
12 -0.75 (0.10) -0.61 (0.10) 0.6506

Sanctura XR demonstrated a decrease in average number of total urinary incontinence
episodes per day at Week 12 compared with placebo (p = 0.0043), as seen in Table 25.

Table 25. Change in Average (SE) Total Urinary Incontinence Episodes/Day
ITT:LOCF

Week Placebo Sanctura XR P-Value
_ N=300 N=292
Baseline 0 4.66 (0.21) 4.54 (0.19) 0.8915
Change from Baseline 1 -1.46 (0.15) -1.98 (0.13) 0.0025
4 -1.97 (0.17) -2.47 (0.17) 0.0133
12 -2.20 (0.17) -2.62 (0.17) 0.0043

Sanctura XR demonstrated a decrease in average number of total micturitions per day at
Week 12 compared with placebo (p <0.0001), as seen in Table 26.
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Table 26. Change in Total Micturitions/Day  ITT:LOCF
Week Placebo Sanctura XR P-Value
N=300 N=292
Baseline 0 12.96 (0.16) 12.89 (0.15) 0.8329
Change from Baseline l -1.28 (0.14) -1.69 (0.15) 0.0159
4 -1.64 (0.16) -2.53(0.15) <0.0001
12 -2.10 (0.16) -2.90 (0.15) <0.0001

Sanctura XR was superior to placebo (p=0.0022) in the percent of subjects with a

normal void frequency (< voids/day) at week 12, as seen in Table 27.

Table 27. Number (%) of Subjects with < 8 Voids/Day

ITT:LOCF
Week Placebo Sanctura XR P-Value
N=300 N=292
Baseline 0 1(0.3) 0 0.3252
On-Treatment 1 27 (9.0) 41 (14.0) 0.0660
4 38 (12.7) 68 (23.3) 0.0008
12 54 (18.0) 84 (28.8) 0.0022
Sanctura XR was superior to placebo (p=0.0027) in percent of subjects completely
responding (no UUI episodes and < 8 voids/day) at week 12, as seen in Table 28.
Table 28. Number (%) of Complete Responders ITT:LOCF
Week Placebo Sanctura XR P-Value
N=300 N=292
Baseline 0 0 0 N/A
‘On-Treatment 1 12 (4.0) 24 (8.2) 0.0428
4 16 (5.3) 51(17.5) <0.0001
12 34 (11.3) 60 (20.5) 0.0027

4.3 Other Efficacy Endpoints

In the Kings Health Questionnaire, the Sanctura XR group improvement over placebo
(p=0.0023) only in the Severity Measures domam as seen in Table 29.



Table 29. KHQ Domain at Baseline and Week 12—Average (SE) ITT:LOCF
Placebo Sanctura XR

Domain Time Point | Week N=292 N=278 p-Value
General Health | Baseline 0 24.74 (1.03) 24.37 (0.99) 0.7673
Perception Change 12 -3.72 (0.98) -3.02 (0.89) 0.0785
Incontinence Baseline - 0 81.62 (1.35) 80.82 (1.43) 0.6210
Impact Change 12 -20.92 (1.78) -23.67(1.83) | 03144
Role Baseline 0 61.69 (1.62) 60.99 (1.63) | 0.5424
Limitations Change 12 -26.05 (1.85) | -25.75(1.74)| 08123
Physical Baseline 0 57.53 (1.69) 57.10(1.69) | 0.8032
Limitations Change 12 20.44 (1.80) -24.29 (1.93) | 0.3266
Social Baseline 0 12.07 (0.35) -11.79(0.37) | 0.4168
Limitations Change 12 -3.98 (0.33) -4.23(0.33) | 0.9594
Personal Baseline 0 38.64 (2.16) 40.31 (2.20)| 0.4897
Relationships Change 12 -19.20 (2.11) -15.03 (2.24)] 0.2581
Emotions Baseline 0 45.85 (1.73) 45.04 (1.70)| 0.8715
Change 12 -17.60 (1.63) -20.90 (1.63)] 0.2144
Sleep/Energy Baseline 0 56.91 (1.56) 55.96 (1.56)| 0.4322
Change 12 -16.96 (1.56) -19.44 (1.60)] 0.4123
Severity Baseline 0 34.19 (0.39) 34.76 (0.44)| 0.3232
Change 12 -10.45 (0.56) -12.98 (0.58)] 0.0023

As seen in Table 30, the Sanctura XR group failed to demonstrate a statistically
significant improvement over placebo in the OABq QOL questionnaire.

Table 30. HRQL Domain at Week 12--- Average (SE) ITT:LOCF
Placebo Sanctura XR

Domain Time Point | Week]  N=292 N=278 p-Value
HRQL Baseline 0 49.86 (1.24) 50.33(1.27) | 0.6255
Total Score Change 12 23.53 (1.33) 2742 (1.39) | 0.1232
Concerns/ Baseline 0 44.10 (1.40) 43.38 (1.44)] 0.7716
Worry Change 12 -26.83 (1.56) -35.06 (1.66) | 0.0054
Coping Baseline 0 46.07 (1.44) 47.79 (1.46) | 0.3336
Change 12 -24.25 (1.51) -28.36 (1.57) | 0.1792
Social Baseline 0 " 71.73(1.39) 73.36 (1.43)| 03318
Interactions Change 12 | 1592(1.31) -16.90 (1.33)] 0.9535
Sleep Baseline 0 45.87 (1.48) 45.70 (1.54)] 0.9595
Change 12 23.76 (1.52) 26.90 (1.58)] 0.2844
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The Sanctura XR group demonstrated an improvement over placebo (p<0.05) in most of
the Symptom Bother and Symptom Bother/Severity scales, as seen in Table 31.

Table 31. OABq QOL Questionnaire at Baseline and Change to Week 12; ITT:LOCF

Placebo Trospiwn

Domain ’ Time Point* N=203¢ N=278° | P-Value®
Baselize 65470097 | 6689¢105) | asm

Total Syeapions Bother/Severity Score
Change from Baseline | -26.14(1.48) | 3245 (143 60023

Baseline 4520008 | 47106 §.0489

Freguens Urination During the Daytima Hours
Change from Baseline | -1.3040.08) | -1.73(0.0% | 00003

Basgeline 43500661 | 4385007 | o1

An Uncomfortable Urge w0 Urinare
Change froea Baseline | -137(0.08) | -159(00%) | 00545

Basehine 4280467 | 4350007 (2662

A Sudden Urze 3o Usinate with Liitle or No Warning :
Change from Baseline | -135(0.19) | -1.72 (0100 00123

Baseline 114067y | 424(508) 42331

Accidental Loss of Small Amaets of Urine
Change from Baseline | -127(009) | -1.67(009; G.0023

Basehine 127¢008y | 41E0OR) G4114

Night Time Unzation
Change from Bazeline | -1.180.08) | 131009 | 0.1641

Baselme 43608 | £33 005 {4.8181

Waking up at Night Becsie you bad to Usinate
Change from Baseline | -1.22{009) | 1440008 | 01053

Baseline 4284067 | 4300008 Q704

An Uncentrollable Urge te Urinate
Change from Baseline | -1.44¢0.10) | -177(009} | 0.0216

Baselive 4164007 | 4.26(008) 0.3573

Urine Losz Associsted with a Strong Desire to Ukinste

Change from Bazeline | -1.3240:38) | -175(0.103 | 80035
a Higher baseline scores indicate worse quality of life. A negsive change (decrease from Gaseline) mdicates improverrent.
b Rank ANOVA kiodsl

¢ Number of vatients contributine differs from dovmam to domain. and is. reverallv fass than the overall N nrasented kere.

Sanctura XR demonstrated a statistically significant decrease in average number of
daily toilet voids at Week 12 when compared with placebo. Subjects experienced an
average reduction from 12.8 voids per day at baseline to less than 10 toilet voids per
day at Week 12. .,

Sanctura XR demonstrated decrease in average number of UUI episodes per day at
Week 12 when compared with placebo. Subjects treated with trospium experienced an
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average reduction from over 4 UUIs per day at baseline to less than 2 UUTIs per day at
Week 12.

The Sanctura XR group demonstrated statistically significantly greater improvements in
toilet voids, UUISs, urgency severity associated with toilet voids, and volume voided per
toilet void, compared to placebo at Week 12 as well as at Weeks 4 and 1.

The time to onset of effect across study days was demonstrated to be superior for the
Sanctura XR group compared with the placebo group as early as Day 5.

Findings fot changes in diurnal and nocturnal outcomes were consistent with the overall
symptom findings, demonstrating that the Sanctura XR formulation prov1des effective
symptomatic relief following a single moring dose.

Following treatment with Sanctura XR, the number of subjects who had no UUI
episodes steadily improved over 12 weeks of treatment. After 1 week of treatment there
were 43 (14.7%"“dry”subjects (no UUI), After 4 weeks there were 82 (28.1%)“dry
subjects and after 12 weeks of treatment there were 101 (34.6%“dry”’subjects.

A Complete Responder was defined as having no UUIs and a void frequency of <8
voids/day. Sanctura XR was statistically significantly superior to placebo in the percent
of subjects completely responding at week 12.

5.0 Integrated Review of Safety
Brief Statement of Conclusions:
The adverse events associated with this formulation of trospium appears to be similar to
that seen with other anticholinergics used to treat OAB. Dry mouth and constipation were
the AE’s reported with the highest incidence (approximately 9%) which was lower than
that seen with 20 mg BID regimen. Excepting urinary tract infections reported in 7 % of
subjects, other AE’s were seldom reported. When the investigator judged the relationship
of UTT to study drug, the incidence decreased to 1.2 %. There were no deaths in any
treatment group.

5.1 Extent of Exposure
The average duration of exposure to the double-blind medication is summarized
in Table 32.
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Table 32. Duration of Exposure (Days)

Placebs Trospium
N=303 N=1298
Number of patients with exposure information® N=1296 N =288
Mean (SE} 80.4 {0.95) 79.2 (1.04}
Median _ 84 84
Range (minimum to maximum) 2-109 3-100

5.2 Adverse Events 4
Treatment—emergent AE’s (TEAEs) reported in 2% or more subjects in either
treatment group is presented in Table 33 by preferred term in decreasing order of
frequency based on trospium incidence. '

Table 33. TEAEs Reported in at Least 2% of Subjects in Either Group

Number of patients (%) -

Placebo Trospiwm
MedDRA Preferred term N=303 N= 298
Total patients with at leas¢ 1 TEAE 147 {48.5) - 170 (57.0)
Constipation 5(1.7) 29 (9.7)
Dry mouth 9 (3.0 26 (8.7
Urinary tract infection 12{4.0) 18 (6.0)
Upper respiratory tract infection 16 (3.3) 8§ (2.7
Dyspepsia 3(1.0) 8§27
Sinusitis 6 (2.0 7{2.3)
Nasopharvngitis 6 (2.0 3(1.7)
Headache 12 (4.0) 4(1.3)
Diarrhoca 6 (2.0} 4 (1.3)
Back pain 9 (3.0) 3(1.0)-.
Nausea ‘ 6 (2.0 : 3 (1.0)

_A higher incidence of constipation, UTI, and dyspepsia was seen in the Sanctura XR subgroup
of subjects > 65 years old compared with younger subjects. Table 34 presents the incidence of
the most frequently reported TEAs by these ages.
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Table 34. Incidence of Most Commonly Reported TEAESs

by Age Subgroups

Number of patients (%)
Placebo Trospiwmn
N=303 N =298
< 65 years = 65 years < 65 years > 65 years

MedDRA Preferred term (N=193) (N=110) (N=184) (N=114)
Total patients with at least 1 96 (49.7) 51 (46.4) 111 (60.3) 59 (51.8)
TEAE
Constipation 21y 3(27) 3G 16 (14.0)
Dry Mouth 8(4.1) 1{0.9) 16 (8.7) 10 (8.8}
Urinary tract infection 7 (3.6) 5 (4.5) 6(3.3) 12 (10.5)
Upper respiratory tract infection 16:(5.2) 6 (5.5} 6(3.3) 2(L.8)
Dyspepsia 3(1.6) 0 (0.0} 2(L1) 6(5.3)

The relative proportion of the incidence of TEAEs

between groups, and is summarized in Table 35.

Table 35. Incidence of TEAESs by Severity

by severity were comparable

Number of patients (%o)

Placebo Trespiumn
TEAE severity N =303 N= 298
Total patients with at least 1 TEAE 147 {48.5) 170 (37.0)
Mild 77(25.4) 8§1(27.2)
Moderate 61 (20.1} 75(23.2)
Severe 9(3.0) 14 (4.7}

TEAE:S of interest included expected anticholinergic events. Other AEs of interest
include nervous system disorders and cardiac-related events. T

are presented in Table 36.
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Table 36.

TEAE:s of Interest by Preferred Term

Number of patients (39)

Placebo Trospium
MedDRA Preferred term N=303 N=1298
Tetal patients with at least 1 TEAE 147 (48.3) | 170(57.0)
Constipation S(1.9) 20{9.7)
Dry mouth 9{3.0) 26 {8.7)
Urinary tract infection 12{4.0) 18 (6.0)
Tachycardia 140.3) 4(1.3)
Headache 12 {4.0} 4{1.3)
Dry eye 2{(0.7) 4 (1.3}
Urinary retention 1(0.3) 4(1.3)
Rash 0 (0.0) 4(1.3)
Blurred vision 2¢{0.7) 3{1.0)
Myocardial ischemia 0{0.0) 1{(0.3)
Dizziness 3{1.7) 1(0.3)
Age-indeterminate myocardial infarction 1(0.3) 0(0.0)

TEAES judged by investigator to be at least possibly related to study treatment in at

least 1% of subjects in either group are seen in Table 37 in decreasing frequency based

on rates in the trospium group.

Table 37.  Incidence of Possibly Related TEAESs in at Least 1% of Subjects
Number of patients (%)
Placebo Sa[;at{ur.a-
MedDRA Preferred term N=303 N=298
Total patients with at least 1 TEAE _ 147 (48.5) | 170 (57.0)
Total patients with at least 1 TEAE at least possibly related | 53 (17.5) 78 (26.2)
Constipation 4 (1.3) 28 (9.4)
Dry mouth » 9(3.0) 26 (8.7)
Dyspepsia 3(1.0) 6(2.0)
Urinary tract infection 3(1.0) 6(2.0)
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Dry eye : 1(0.3) 4 (1.3)
Urinary retention 1(0.3) 4(1.3)
Vision blurred 2(0.7) 3 (1.0)
Abdominal distension 1(0.3) 3(L.0)
Abdominal pain _ 2(0.7) - 3(L0)
Abdominal pain lower 3(1.0) 3 (1.0)
Constipation aggravated | 3(1.0) 3(1.0)
Nausea ' 2(0.7) 3(1.09)
Headache 8§(2.6) 3(1.0)
Dry skin 0(0.0) 3 (1.0)
Abdominal discomfort 3(1L.0) 1(0.3)
Diarrhoea 3(1.0) 1 (0.3)
Dizziness 4(1.3) 1(0.3)
Abdominal pain upper 3(1.0) 0(0.0)

5.3 Deaths, Other SAE’s, and Other Significant AE’s

No subject died during this study. The incidence of all treatment-emergent SAEs is
seen in Table 38. There were no SAE’s Jjudged to be at least possibly related to
study drug.

Tab_le: 38 Treatment Emergent SAE’s

Number of patients (%)
Placebo Trospium
MedDRA Preferred term N=3a3 N= 298
Total patients with at least 1 TEAE 147 (48.5) | 170(57.)
Total patients with at feast'1 Treatinent-emergent SAE san | 3 1.,
Angina pectoris 1{0.3) a{0.0)
Coronary artery disease 1(0.3) 0{0.0)
Duodenal ulcer haemorrhage 0 (0.0) 100.3)
Colitis 1(03) 0(0.0)
Noncardiac chest pain . 1{0.3) 0{0.6)
Biltary dyskinesia ) _ 0 (0.0) 1{0.3)
Tracheobronchitis 1{0.3) Q0.0)
B-cell Ivmphoma 0 (0.0} 1(0.3) —
THryinace i 140 (i 60 0
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As seen in the above Table 38, few subjects experienced an “other significant” AE, and
the treatments groups were comparable in these instances. No subjects required a dose
reduction.

The incidence of Other Significant TEAE’s is seen in Table 39.

Table 39.
Placebo Trospium -
Other significant TEAE criterion N=383 N=268
Led toﬁiscomiuuation of study medication i {3.6) 2 (4.0)
Led to temporary interruption of study medication | 8 (2.6} 8 27
Reauured dose reduction of studv medication Y o

The incidence of AE’s leading to discontinuation of study drug is seen in Table 40.
Table 40. TEAE’s Leading to Study Drug Discontinuation

Nunber of patients (%)
Placebo Trospium

MedDRA Preferred term N=303 N=288
Total patients with at least 1 TEAF 147 (48.5) 170 (37.0)
Total patients with at least 1 TEAFE Leading teo 11 (3.6) 12 (4.0)
Discontinuation of Study Medication

Constipation G{0.0) 3(1.0
Utinary retention 0 {0.0) 2{0.7)
Dry mouth ¢ (0.0} 2007
Rash 8{0.0) 1{0.3)
Nasal dryness 2 (0.0} 1(0.3)
Flatulence ¢ {0.0) 1{0.3)
Faecaloma (0.0} 1{0.3)
Dyspepsia 1{0.3) 1€0.3)
Chest wall pain . 0{0.0} £ (0.3}
Biltary dyskinesia 6(0.0) 1{0.3)
Abdominal pain 0(0.0) v 1(0.3)
Abdominal discomfort 1{03) 1(0.3)
Coronary artery disease o 1{0.3) ¢ (0.0}
Visual disturbance 1(03) 0(0.0)
Viston blurred 2(0.7) 6{0.0)
Urinary tract infection 1(0.3) 6(0.09)
Micturition urgency 1(0.3) 0(0.0)
Headache 2{0.7) 0{0.0)
Dizziness - 4(1.3) 0(0.0)
Constipation aggravated ' 1(0.3) 0 (0.0}
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AE’s leading to temporary interruption of study drug are seen in Table 41.

Table 41.  Incidence of TEAE’s Leading to Study Drug Interrruption

Number of patients

(%o}
Placebo | Trospium

MedDRA Preferved tetin N=303 N= 298
Total patients with atleast 1 TEAE 76483y | 176 (570}
Total patients with at feast 1 TEAE where the study medication was temporarily 8(2.6) 832N
interrupted )
Constipation L) 3.0
Anaemia ] G{0.0} 1¢0.3)
Abdorninat pain 0{G0} 1{0.3)
Abdonyinaf pain lower LE(iR4)} 1{0.3)
Dry mouth 000} 1{0.3)
Duodenat ulcer haemorrhage G {00} 1{0.3)
Gasteic ulcer 0 (6.0} 1{0.3)
Hiatus hemia 00} 140.3)
Stonrach discomfort HEGE] 1¢0.3)
Labyrinthids 300} 1{0.3)
Urigary retention 0{0.0} 1{0.3}
Influenza 1403} 1(0.3)
Abdominal pain upper 1{03} Q0.6
Colitis ' 103 0.0

yspepsia 1063 00.0)
Gastroenteritis 103 6{0.0)
Gastroenteritis viral 1{0.3} 0{0.0)
Upper respiratory tract infection 1.3 G {0.0)
Usine abrormality 103 {00
Vaginal haemonthage (female patients only) 1{04; G600

APPEARS THIS WAY
ON ORIGINAL
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5.4 Clinical Laboratory Evaluations _
Potentially Clinically Significant (PCS) Hematology Values are seen in Table 42
Table 42. Abnormal Values Reported in at least 2 Subjects at Endpoint

Placebo Trospium
N=383 N=12e8
Hematolagy PCS abnermal : ros Normal at BL. N (0 Neormal at BL
value wN (%) /N (%) wN (%) wiN (%)
Number of patienfs with at
least 1 Hematology PCS
abnormat value 3274 (1.1} 2272007 3/272(1.8) 3270 (1.1}
Eosmophsls High (& 10%) 327411 2271 (0.7} GR272-(6.5) 0/269 (0.0}
Hematocrit Low (F: <32 % ~ iy - ; N
M- <37 %) ® ” 0/274 (0.0) 0/272 (0.0) 21272 (Q.7) 0/268 (0.0}
Hemoglobin Low (F: =95 o, - N ey ; .
g{, dL M: <115 g/dL) o274{0.0) 07272 (0.0} 2272 (0.7) 2/269 (6.7}
= fotal patients who met PCS criteria at endpoint afier baseline.
\e fotal patients who had Iaberatory values for fhe analyte at any point after baseline (mcludmo patients who had
a missing value at baseline).
N at BL = nomial at baseline, the number of patients who met PCS criteria for the analyte at endpoist after
Baselire and whose Baseline value was nosial.
PCS = potentially clinically significant. F=female, M=mate

5.4.2 Serum chemistry PCS abnormal values at endpoint are summarized for all
parameters reported in at least 2 subjects in either treatment group are seen in

Table 43.
Table 43. PCS Abnormal Serum Chemistry Values

Placebo Trospiun

N=303 N=1288
Chemistry PCS abnormal value ueN (%) \";“,‘:l(j::}ﬁ /N (%) \"L““:l(;‘f)m“
Number of patients with at least
1 Chemistry PCS abnormal value 67287 (9.1) | 22287 (7.7 | 33275{1208) | 23275384
Urea Nitrogent {BUN) High (= 30 »
meidL) 4286 (1.4) | 49285(14) | 11275.0) | 5265 (19
Uric Acid High (F > 8.5 M: > 16.5 4286 (14) | 2028007y | 1275004 | 127409
mg/dl)
Bilimabin — Direct High (= 0.5 mg/dL}- | 57286 (+.7) 5/285 (1.8) 32751 3/273{1.1) ‘
Glucose High {> 250 mg/dL) 4286 (14) | 2028407 | 2275007 | 1271 (0.4)
HDL Low (< 30 mg/dL) 3286 (1.0) | 2282(0.7) | 8275(2.9) | 77273(2.6)
LDL High {> 200 mg/dL) 2286 (0.7) | 1280(0.4) | 2027507 | 17273(04)
Caletum Low (<8.2 mg/dL) 4286{1.4) 4284 (1.9) 3275(1.1) 3/273(1.1}
Potassium High (= 6 mmoliL)} 1/285 (0.4} 1285 (0.4) 4/275(1.5) 4275(L.3)

= total patients who met PCS criteria at any point after Baseline.
N = total patients who had faboratory values for the analyte at Endpoint after Baseline (including patients who had
a missing vakue at Baseline).
N at BL = normal at Baseline, the number of patients who met PCS criteria for the anabyte at Endpoint after
Baseline and whose Baseline value was normal. -
PCS = potentialty clinically significant. F=femate, M=male
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5.4.3 Urinalysis PCS abnormal values at endpoint are summarized for all
parameters reported in at least 2 subjects in either treatment group are seen in
Table 44.

Table 44. Urinalysis: PCS Abnormal Values Reported in at least 2 Subjects at
Endpoint

Placebo Trospium
N=303 N=298
_ . - Normal at BL - Normal at BL
irinaly d N (%% . AN ..
Urinalysis PCS abnormal value u/N (%%} wN (%) uiN (/?) N (%)
Number of patienfs with at least .
1 Urinalysis PCS abnormal value | §2/287 (26.8) | 73287 (254) | 807276 (29.0) | 68/276 (24.6)
Blood High (= 3+) 57287 (1.7 54286 (L.7) 17276 (0.4) 1272 (0.4
Protein High (= 2+) 1/287(0.3) 17287 (0.3) 37276 (1.1) 17274 (0.4)
RBC/HPF High [(11-20)(21- . . . " < i
40)(TNTC) /HPF] 91287 (3.1} 6282 (2.1) 77276 (2.5} 67270 (2.2}
WBC/HPF High [{11-20)(21- T (2 . R P e
40)(TNTC) /HPF] 16/287 (3.6) 12/279 (4.3} 22/276 (8.0} 18269 (6.7}
Hyabine Casts / LPF High {(3- na ac g g ; -
T . = F287 (1. 285 (1. {276 (1. 274 (1.
20)(>20)(TNTC) /LPF] 47287 (1.4) 4285 (1.4) 37276 (1.1} 37274 (1.1
Epithelial Cells / HPF High 7274 (2.6) 77276 (2.5) 71267 (2.6)

[G20(INTCY]

97287 (3.1)

Squamous Epith Cells / HPF High
[(=200(TNTCY]

16287 (5.6)

137271 (4.8)

12/276 (4.3)

107255 (3.9)

Round Epith Cells  HPF High
[(-200(INTC)]

2287 (0.7)

20287 (0.7)

/276 (0.0)

07276 (0.0)

Bacteria / HPF High [(21-
HO0TNTC)]

167287 (5.6)

137271 (4.8}

12/276 (4.3)

10/255 (3.93

Amorphous Sediment / HPF High
{INTC)

281287 (9.8)

23/262 (8.8)

287276 (10.1)

23/262 (8.8)

Calcium Oxalate Crystals / HPF

High [(>20)(INTC)] 2287(7.7) | 19273 (70) | 14276 (5.1) | 147269 (5.2)
Triple Phosph Crystals / HPF High ; _ i ,

X 6287 (0.0 04287 (0.0 24276 (0.7 21276 (0.7
Uric Acid Crystals / HPF High SP8T (LT 5/284 (1.8) 7276 (0.0) /272 (0:0)

[(-20(TNTC)]

© = total patients who met PCS criferia at any potat after Baseline.
N= totad patieats who had faboratory values for the analyte at Endpoint after Baseline {including patients who had a

missing value at Baseline}.

N at BL = norma at Baseline, the mumber of patients who met PCS criterta for the analyte af Endpoint after Baseline

and whose Baseline value was nommat.

Epith = eptihelial, HPE = high-powered field, PCS = potentially clinically significant,
RBC = red bload cells. WBC = white blaod eells.
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5.4.4 Vital Signs, Physical Findings and Other Observations Realted to Safety
5.4.5 Pulse
Descriptive statistics for pulse recorded at baseline and endpoint are
summarized in Table 45.

Table 45. Pulse at Baseline and Endpoint
' Placebo | Trospium
N=363 N=268
Baseline | Mean (SE) | 71.7(0.57) | 71.7(0.58)
Median 72 - 715
Raage 48 - 103 32-100
Endpomt | Mean (SE) | 71.5 (0.55) | 74.0 (0.59)
NMedian 72 73
Range 45-102 51-162
Change | Mean (SE) | -0.2(0.54) | 2.3(0.54)
Median 0 2
Range -28t0 26 20 to 35
E=Standard Error

5.4.6 Blood Pressure. The vital signs PCS abnormal values (noted at any time) in at least 2
subjects are summarized Table 46. Vital Signs: High or Low PCS Abnormal Values

_ Placebo Trospiumn
Vital Siga Parameter N=303 N= 258
Vital signs PCS abnormal value Normal 2t BL . Normatl at BL
.f\ A .QN Of
niN (%) wN (%o} ni (%) N (%%)
Systelic blood pressure:

Low: < %0 cr decrease = 20 mm Hg 53298 (17.8) | 31206 (172 38287 (13 | 38282(134

High: >180 or fncrease 2.20 mm Hg 187298 (6.0} 18:206 (6.1} 207287 (7.0} 18283 (6.7,
Diastolic blood pressure:

Low: < 50 or decrease > 15 mm Hg 20208 9.7y 20208 9.7y 17287 (3.9) T (5.9
 High >105 or increase 2 15 mum Hg 13298 (4.4) 13208 (4.4 2¥287 (1% 22286 (1
Pulse »

Low: Decrease = 15 bpm 27208 8.1 27296 9.1y 167287 (3.5) 10286 (3.5)

Low: <30, Decrease 213 bpm or bath 181208 (9.4) 287206 (0 43 16287 (3.3) 10286 3.5)

High: »100 and Increase == 15 bpm 2208 .7y 2296007 -| 1287(03) | 1286001

High: »100 and Increase 13 bpmor 2298 (0.7) 27296 (0.7) 1/287(03) 11286 (0.3}

130 and Increase<15 bpm
n total patients who met PCS criteria at any poini post baseline.

= total patients who had a vital sign measurement recorded after baselise (incfuding patients who had a missing
value at baseline)
N at BL = normal at baseline, the nmmnber of patients who met PCS criteria for the vital signs at any time point after
baseline, and whose baseline vital signs were normal ™
PCS = potentizlly clinicaltv sienificant -
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5.4.7 Descriptive ECG parameters summarized in Tables 47 and 48.

Table 47.  Heart Rate and Changes in QT and QTcF Intervals

ECG Parameter Placebe Trospium
N=303 N=1268
PR interval {msec) N 28s - 259
Mean (SE) 0.3 (1.14) 210131
Median 0.0 -2.0
Range -150.010 1200 | -113.010 1920
QRS mterval {msec) N 287 272
Mean (SE) 0.2 {0.58) 0.4 (0.58)
Median 0.0 00
Range -66.0 0 75.0 520t 46.0
QTcF inferval (msec) N 287 270
Mean (SE) 0.3 (1.90) 0.3 (1.62)
hMedian 01 -15
Range -363.5910 2001 | -105.710 2037
Heatt rate (bpni) N 287 272
Ifean (SE) 2.6 (0.52) 8.1 (0.64)
Median 2.0 8.0
Range -24.0 0 31.0 -240t0 2.0
APPEARS THIS WAY
ON ORIGINAL
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Table 48.

PCS Abnormal Values in at least 2 Subjects at Endpoint

Placebo Trospium
N=3 N=29§
EC(;C}}‘,:Z}Z;;;I vzlne o () No:"’;z i;’:)BL nN G Ne:;: E{‘:;}BL
Numher of patients with at least ] ECG PCS -
abrormal valee 96/287 (33.43 67387 {233) 7R/274 (28.5% 52272{19.4
PR Iterval ‘
High: >0 msec only 127286 (4.3 6272 (233 926234 240 0.8
High: Increase > 20 msec only 19286 (6.6} 97272 (7.0} 127263 £4.6) 12246 5.0
High: 208 and Encrease = 30 msec 56U 437315 326D 2240 (0.8}
High: =208, Increase 2 20 msec or both 36286 (12.6) 29372 (107 244262492 167240 (6.7}

QRS Interval

High: »109 msec only

36RT2.D

29/374 {106}

High: Increase > 10 msec ondy 167287 (5.6} 16251 (6.4) 17274462} 177235 (7.2)
High: >10{ end Inczesse = 10 msac 107287 (3.5} 8251 (3.3 11274 4.65 6235 (2.6}

High: =109, Iecrease 2 15 msec or both 637287 (21.5) 25F{12.7) 3 GO G311
QT Iuterval
High: Iucrease 2 60 msec oly 58717 FAS(E 32721y 300

High: >308 Increase > 68 msec or both

38T

b
Pl
=1
~
-
bt
Yo

)

QTcF Interval

High: Increase = 60 mzec only

VHIOD

ol
[
ol
et
-~
-
Ay
e

4370 (1.5)

Eigh: »50%, Increase = 60 risec or both

3287 (1.9

g
1
)
[
o
]
Iy
vl

47370 (1.5}

Heart Rate

Low: < 50 bpm only

4287 (1.8

1274 (6.5

26T (D.4)

Low: Decrease 2 15 only

6287 2.1

327 (LT

3267 (1.1}

Low: = 30 bpm and Decrease > 135

1287 (0.7

0274 0.0}

0267 (0.0}

Increase = 13 bpm

Low: < 50 bpm Deczease 2 15 bpra or both 127287 (4.2} G278 (3.6) 427415y 267 (1.3}
High: < 190 bpm and hicrease 2 15 17287 (6.3} L8 (0.4) A6 267 (2.6)
High: < {08 aud Increase > 15 bpm or 120 and 17287 (6.3} 1278 (0.4) I Q2.6 7267 .6)

Baselime ECG was normal
PCS = potentialty clinicallv stenificant. -

1 = total patients who met PCS criterfa at any point post Baseline.
N = total patients who had 2 ECG recordad after Baseline
N at BL = normal at Baszline, the number of paiients who met PCS criteria for ECG at 3 azy time poird after Baseline, &nd whose
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5.4.8 Safety Conclusions:

= The AE’s reported in this study are generally consistent with those seen in
other anticholinergic drugs in its class that are used to treat OAB.

= Nervous system events were rarely reported and were seen with a higher
incidence in the placebo group.

* Cardiac and ECG-related events were rarely reported. Except for increased
heart rate (seen in 1.3 % of subjects in the Sanctura XR group), there was no
cardiac-related event seen in more than one Sanctura XR treated subject.

* There were no deaths in either treatment group.
= There were no SAE’s judged possibly related to study drug.

* The incidence of discontinuation due to constipation, and dry mouth and
urinary retention were 0 % and 1 %, and 0 % and 0.7 % for the placebo and
trospium groups respectively.

» Except for constipation, for which the incidence of temporary interruption
of study drug was 1 %, the overall incidence of TEAE’s resulting in
temporary interruption of study medication was similar between treatments
groups.

* The mean and median changes from baseline to endpoint were similar
between groups for all laboratory parameters.

* Physical examinations were unremarkable, and changes in vital signs from
baseline to endpoint were as expected, with a slight increase in the pulse
rate seen in the trospium group, consistent with that noted in the Phase-3
trials of trospium 20 mg BID.

* Changes from baseline to endpoint for ECG’s were comparable between
groups, with no clinically meaningful differences among groups.
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6.0 Overall Conclusions

* Sanctura XR demonstrated a statistically significant (p < 0.0001) improvement (ie,
decrease) in average number of daily toilet voids at Week 12 when compared with
placebo. Patients treated with Sanctura XR experienced an average reduction from 12.8
voids per day at baseline to 10 toilet voids per day at Week 12.

* Sanctura XR demonstrated a statistically significant (p=0.0022) improvement (ie,
decrease) in average number of UUI episodes per day at Week 12 compared with
placebo. Patients treated with Sanctura XR experienced an average reduction from over 4
UUIs per day at baseline to less than 2 UUIs per day at Week 12.

Sanctura XR was well tolerated in this 12-week double-blind study. Compliance with
study treatment and the completion rate of patients randomized was very good, and
adverse events reported in this study were generally consistent with those events reported
in other published studies of antimuscarinic compounds used to treat OAB. While
constipation, dry mouth were the events reported with the highest incidence, the actual
reported incidence for these events was lower than that had been observed in studies of
trospium chloride 20 mg BID. There were no deaths and no treatment related serious
adverse events in this study.

Sanctura XR was found to be well-tolerated, to have an acceptable safety profile, and to
provide clinically and statistically significantly greater improvements in OAB symptoms
when compared to placebo. This well-powered study of 601 OAB patients provides
evidence that Sanctura XR has a comparable efficacy profile to that of the trospium
chloride 20 mg BID formulation, and in many respects (specifically in terms of the
incidence of TEAEs) may be superior to the 20 mg BID formulation for use in the
treatment of patients with OAB.

APPEARS THIS WAY
ON ORIGINAL
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B. Study IP631-022

1.0 Introduction

Overactive bladder syndrome (OAB) is characterized by increased urinary urgency with
or without urge urinary incontinence (UUI), usually with frequency and nocturia. OAB
is estimated to affect 17 % of adults in the U.S. Hyperactivity of the detrusor muscle
can result in bothersome symptoms of OAB that significantly affect overall quality of
life.

The goal of pharmacotherapy is to inhibit urge symptoms and involuntary detrusor
contractions by relaxing the bladder and increasing bladder capacity, thereby decreasing
the number of voids per day. The inhibition of bladder contractility and stabilization of
the detrusor muscle has been shown to be effected by agents that block acetylcholine at
the muscarinic receptor site.

Anticholinergics are the agents most frequently used to treat OAB, and have
demonstrated actions which decrease the number and amplitude of detrusor
contractions, increase bladder capacity and improve the symptoms of urgency,
frequency and UUI. '

Trospium chloride (trospium) is a quarternary ammonium derivative of tropine with
anticholinergic properties that has predominant peripheral antimuscarinic activity which
antagonizes the effect of acetylcholine on cholinergically innervated organs and exhibits
parasympatholytic action by reducing smooth muscle tone in the urogenital tract. This
mechanism enables the detrusor to relax, leading to enhanced bladder compliance with
increased capacity and control.

Trospium was first marketed in Germany in 1967 as a spasmolytic agent and received
pan-European approval in the 1990s for specific indications including OAB.

FDA approval of trospium 20 mg BID for the treatment of OAB occurred in May, 2004.
This NDA submission proposes once daily (morning) dose of trospium 60 mg in an extended
release capsule (Sanctura XR) for the same indication.

Clinical trials have demonstrated that trospium 20 mg BID reduced OAB symptoms and was
generally well tolerated. The most-common AE’s considered to be at least possibly related to
treatment in two 12-week trials were dry mouth (20.1 %), constipation (9.6 %), compared to
8.7% and 9.7% respectively in this submission.
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2.0 Study Objectives

The primary objective of this study was to evaluate the effects of a single daily AM
dosing of Sanctura XR compared with placebo on OAB symptoms with predominant
UUI including frequency, urgency severity, and UUI during a 12 week course.

3.0 Investigational Plan

3.1 Efficacy Variables

3.1.1 Primary Efficacy
The co-primary efficacy variables for both studies, based on urinary diary data
collected over 3-days prior to baseline, and week 1, 4, and 12 visits were:
3. The change in number of toilet voids/day. ‘
4. The change in UUI episodes frequency/day.

3.1.2 Secondary Efficacy _
The secondary efficacy variables, also based on urinary diary data for 3 days
prior to baseline and each double-blind visit were:

* UUI episodes frequency/week.

Urgency severity with toilet voids.

OAB symptom composite score/day.

Urge frequency/day.

“Dry rate” (no UUI episodes).

Stress incontinence episodes frequency/day.

Total incontinence episodes frequency/day.

Total micturitions/day. '

Normal void frequency outcome.

Complete responder rate outcome.

3.2 Study Design

The study was designed as parallel, randomized, double-blind, placebo-
controlled trial of subjects with OAB having predominant UUI. The 12-week
treatment was preceded by a baseline 3-day urinary diary for all subjects. AT-
day washout period was required for subjects currently taking OAB therapies.
Subjects were randomized on a 1:1 basis to placebo or Sanctura XR once daily,
and were stratified by the average number of voids /day, using the categories 10-
15, 15-20, and > 20 average number of voids /day. Subjects were periodically
evaluated during the 12-week course, and at study end, offered the option to
continue into an open-label phase of the trial, with active drug, for an additional
9 months. : "

=

55



3.3 Dosing Schedule
Subjects were instructed to take a single capsule of study medication in the AM, at least
I hour before meals, or on an empty stomach (unchewed), with water.
3.4 Study Population
Inclusion Criteria:
1. Male or female subjects > age 18.
2. OAB defined as:
* Urinary frequency of > 30 toilet voids/3-days in baseline urinary diary;
e Symptoms of urgency as recorded in baseline diary, ability to differentiate
incontinence episodes;
¢ Pure or mixed urinary incontinence with predominant UUL and a
minimum of 3 UUI episodes/baseline diary.

3. Symptoms of OAB > 6 months.

4. Ability to complete baseline diary, on-treatment assessments, and QOL scales.

5. Ability to use bathroom unassisted.

6. Informed consent.

7. Females of childbearing potential must have a negative pregnancy test prior to
enrollment, not breastfeeding during study, and use accepted forms of birth
control during study.

Exclusion Criteria:

- Average total urine volume > 3000 mL/day in baseline urinary diary.

- Total average volume/void > 250 mL in baseline urinary diary.

. Subjects with predominant stress, insensate, or overflow incontinence.

. History of neurogenic bladder.

. Screening serum creatinine > 1.5 mg/dL.

. Cystic fibrosis in past year or active inflammatory bowel disease.

. Uninvestigated hematuria.

. UTI at screening, or recurrent UTI in past year.

. Post-void residual urine volume > 100 mL.

10.Subjects with indwelling catheter or requiring intermittent

catheterization.

11.Bladder surgery within past 6 months, or past surgery with complications.

12.Subjects with interstitial cystitis, bladder cancer within past-6 months or
current therapy for bladder cancer. :

13.PSA >4 ng/mL."

14.Treatment of OAB within 10 days prior to baseline.

15.Diuretics or estrogens not part of a long-term stable program.

16.Subjects employing bladder retraining/bladder drills program.

17.Subjects who are anticipated to begin or change non-medicinal bladder
therapies during the course of study.

18.Prior pelvic malignancy with surgery 1eadmg to complications, or
requiring radiation therapy:.

19.History of myasthenia gravis or closed-angle glaucoma.
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20.Hypersensitivity to atropine, oxybutinin, trospium, or excipients in study

drug.

21.Any prior exposure to trospium, participation in another trial, or

receiving

a non-approved drug less than 30 days prior to baseline.

22.Working 3" or swing shift, or regularly waking after noon.

3.4.1 Disposition of Subjects

There were 69 study sites activated in the United States for this study,
however subjects were enrolled at only 62 sites. Tables 1 and 2 summarize
the primary screen failure reasons from screening/enrollment logs. Table 3
summarizes reasons for discontinuation from study.

Table 1. Subject Accounting

Number of Subjects
Placebo Sanctura XR Total
Screened | 1758
Enrolled 284 280 564
Completing N (% enrolled) 248 (87.3) 243 (86.8) 491 (87.0)
Discontinuation N (%) 36 (12.7) 37 (13.2) 73 (13.0)

Table 2. Percent of Screen Failures by Reason

Reason for Failure Failure Percent
Failed entry criterion for urinary frequency average < 25%
10/day
Failed entry criterion for UUI < 7/week 6 %
Total daily volume > 3000 mL/day 12 %
Investigator decision or subject schedule 7%
Unable to correctly complete diary 2%
Other medical conditions 12 %
Other reasons 36 %
Table 3. Reasons for Discontinuation
Number (%) of Subjects
Reasons Placebo Sanctura XR
N=284 N=280
Total 36 (12.7 %) 37 (13.2 %)
Discontinued B
Adverse event - 8 (2.8 %) 18 (6.4%)
Protocol violation 2(0.7) 1 (0.4 %)
Withdrawn consent 8 (2.8 %) —T(2.5 %)
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Non-compliance 1(0.4) 1 (0.4 %)

Lost to follow-up 10 (3.5 %) 7 (2.5 %)

Other reason 7 (2.5 %) 1 (1.1 %)

3.5 Treatments
Following enrollment, eligible subjects were randomized to receive either A
Sanctura XR or matching placebo once daily upon arising, atleast 1 hour before
meals or on an empty stomach, un-chewed, with water, for up to 12 weeks of
treatment. If a subject was unable to take the dose before noon on any day, the
subjects was instructed to omit that day’s dose and recommence daily dosing
the following morning.

4.0 Integrated Review of Efficacy

4.1 Primary Efficacy Results
Sanctura XR met the 2 primary endpoints at all study visits.

* Sanctura XR demonstrated a statistically significant (p < 0.0009) decrease in

average number of daily toilet voids (12.8/day at baseline to 10.3/day at Week

12) compared with placebo.

Sanctura XR demonstrated a statistically significant (p=0.0001) decrease in

average number of UUI episodes (> 4 UUIs/day at baseline to < 2 UUIs at Week

12) compared with placebo. .
A total of 543 subjects (267 Sanctura XR and 276 placebo) were stratified by average
number of baseline voids/day and then randomized 1:1. Subjects were predominantly
female (87.7 %), White (82.4 %) and ages 21-90.

APPEARS THIS WAY
ON ORIGINAL
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Table 4 demonstrates the baseline characteristics of the treatment groups in this

study.

Table 4. Demographic and Baseline Characteristics — Total Patient Sample

Placebo Sanctura XR
Baseline Characteristic N=284 N=280
Age _
Mean ‘ 54.4 61.2
Median (range) 58 (21-87) 62 (26-90)
Categories N (%)
<65 192 (67.6%) 168 (60.0%)
65- <75 64 (22.5%) 69 (24.6%)
>175 28 (9.9%) 43 (15.4%)
Gender N (%)
Female 249 (87.7%) 230 (82.1%)
Male 35 (12.3%) 50 (17.9 %)
Race N (%)
White 234 (82.4%) 245 (87.5%)
Black 28 (9.9%) 18 (6.4%)
Hispanic 14 (4.9%) 12 (4.3%)
Asian 3 (1.1%) 2 (0.7%)
Other 5 (1.8%) 3 (1.1%)
Height in cm
Mean 164.3 163.7
Weight in kg
Mean 85.7 85.0
Prior anticholinergics for OAB, N(%)
Naive 128 (45.1%) 138 (49.3%)
Non-naive 156 (54.9%) 142 (50.7%)

Sanctura XR demonstrated an average reduction of toilet voids, from 12.8 voids/day at
baseline to 10 voids/day at Week 12, compared with placebo (p <0.0001). This is seen
in Table 5, where a negative change indicates improvement.

@

Table 5. Change in Daily Toilet Voids ITT:LOCF
‘ Week Placebo Sanctura XR P-Value
Toilet voids N=276 N=267 ‘
Baseline 0 12.94 (0.16) 12.84 (0.18) 0.2201
Change from Baseline | 1 -1.15,(0.15) -1.41 (0.16) 0.0789
4 - -1.71(0.17) -2.25(0.15) - 0.0047
12 | -1.80(0.17) 254(0.19) 0.0009
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Sanctura XR also demonstrated (secondary analyses) a 19 % average reduction in toilet
voids from baseline to Week 12 compared with placebo (p <0.0002), as seen in Table 6.

Table 6. Percent Change in Daily Toilet Voids ITT:LOCF
Week Placebo Sanctura XR P-Value
Toilet voids N=276 N= 267
Baseline 0 12.94 (0.16) 12.84 (0.18) 0.2201
Change from Baseline 1 -8.26 (1.08) -10.26 (1.17) 0.0528
4 -12.48 (1.23) -17.02 (1.26) 0.0016
12 -13.13 (1.25) 0.0002

-19.27 (1.34)

Sanctura XR demonstrated a decrease in average number of diurnal and nocturnal toilet
voids (p=0.0004), and a trend toward statistical significance (p= 0.0900) in decrease in
average number of nocturnal voids at Week 12, compared with placebo. These results

can be seen in Tables 7 and 8.

Table 7.  Change in Diurnal Toilet Voids ITT:LOCF
Week Placebo Sanctura XR P-Value
Toilet voids N=276 N= 267
Baseline 0 10.97 (0.16) 10.63 (0.17) 0.1097
Change from Baseline l -0.83 (0.14) -0.95 (0.14) 0.3107
4 -1.28 (1.16) -1.53 (0.16) 0.0842
12 -1.44(0.14) -2.12 (0.12) 0.0029
Table 8. Change in Nocturnal Toilet Voids ITT:LOCF
Week Placebo Sanctura XR P-Value
Toilet voids N=261 N= 251
Baseline 0 2.09 (0.07) 2.35 (0.09) 0.0484
Change from Baseline 1 -0.39 (0.07) -0.52 (0.07) 0.2294
4 -0.51 (0.07) -0.80 (0.08) 0.0160
12 -0.61 (0.07) -0.89 (0.09) 0.0302

Sanctura XR demonstrated a decrease in average number of UUI episodes/day (p
<0.0001) and median percent change in number of UUI episodes/day (p <0.0001)

compared with placebo at Week 12, as seen in Tables 9 and 10.
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Table 9. Change in UUI Episodes/Day

ITT:LOCF
Week Placebo ~ Sanctura XR P-Value
N=276 N= 267
Baseline 0 4.04 (0.20) 4.02 (0.18) 0.5304
Change from Baseline I -1.04 (0.15) -1.70 (0.15) <0.0001
4 -1.51 (0.16) -2.25 (0.16) <0.0001
12 -1.62 (0.17) -2.35(0.18) <0.0001
Table 10. Median Percent Change in UUI Episodes/Day ITT:LOCF
Week Placebo Sanctura XR P-Value
N=276 N= 267
Baseline 0 3.00 3.33 0.1084
Change from Baseline 1 -28.6 -50.0 <0.0001
4 -46.3 -71.4 0.0003
12 -52.3 -83.3 <0.0001
Sanctura XR demonstrated a decrease in average percent change in number of diurnal
and nocturnal UUI episodes/day (p <0.0001, and p=0.0504 respectively) in number of
UUI compared with placebo at Week 12, as seen in Tables 11 and 12.
Table 11. Percent Change in Diurnal UUI Episodes/Day ITT:LOCF
Week Placebo Sanctura XR P-Value
N=276 N=267
Baseline 0 3.43(0.17) 3.34 (0.15) 0.6765
Change from Baseline l -21.2 (3.98) -41.4 (3.64) <0.0001
4 -36.2 (3.90) -56.8 (3.47) <0.0001
12 -35.7(4.97) -56.3 (4.53) <0.0001
Table 12. Percent Change in Nocturnal UUI Episodes/Day  ITT:LOCF
Week - Placebo Sanctura XR P-Value
N=175 N= 175
Baseline 0 1,00 (0.06) 1.06 (0.07) 0.6262
Change from Baseline 1 -30.1 (7.87) -35.7 (7.90) 0.2468
4 -41.9 (8.20) -55.7 (6.41) 0.1864
12 -47.6 (7.64) -63.1(6.27) — 0.0504

61



4.2 Secondary Efficacy Results—Diary Data

Sanctura XR demonstrated a decrease in average number and median percent

change in number of UUI episodes/week (p <0.0001) at Week 12 compared with
placebo, as seen in Tables 13 and 14.

Table 13. Change in UUI Episodes/Week ITT:LOCF
Week Placebo Sanctura XR P-Value
N=276 N=267
Baseline 0 28.31(1.37) 28.15 (1.24) 0.5401
Change from Baseline 1 -7.30 (1.03) -11.89 (1.04) <0.0001
4 -10.58 (1.12) -15.75 (1.14) <0.0001
12 -11.33 (1.20) -16.43 (1.29) <0.0001 =
Table 14. Median Percent Change in UUI Episodes/Week  ITT:LOCF
Week Placebo Sanctura XR P-Value
N=276 N= 267
Baseline 0 21.00 23.33 0.1084
Change from Baseline 1 -28.6 -50.0 <0.0001
' 4 -46.3 -71.4 0.0003
12 -52.3 -83.3 <0.0001

Sanctura XR demonstrated a decrease in average urgency severity associated with daily

toilet voids (p=0.0004) at Week 12 compared with placebo, as seen in Table 15.

Table 15. Change in Urgency Severity with Toilet Voids ITT:LOCF
Week Placebo Sanctura XR P-Value
N=276 N=267
Baseline 0 1.83 (0.03) 1.82 (0.03) 0.8459
Change from Baseline 1 -0.07 (0.02) -0.16 (0.03) 0.0135
4 . -0.12 (0.03) -0.28 (0.03) <0.0001
12 -0.13 (0.03) -0.28 (0.03) 0.0003

Sanctura XR demonstrated a decrease in average diurnal and nocturnal urgency severity
~associated with daily toilet voids at Week 12 (p=0.0003 and p= 0.0329 respectively)
compared with placebo, as seen in Tables*16 and 17.
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Table 16. Change in Diurnal Urgency Severity with Toilet Voids ITT:LOCF

Week Placebo Sanctura XR P-Value
N=276 N= 267
Baseline 0 1.79 (0.03) 1.78 (0.03) 0.9477
Change from Baseline 1 -0.07 (0.03) -0.17 (0.03) 0.0121
4 -0.11 (0.03) -0.28 (0.03) <0.0001
12 -0.12 (0.03) -0.28 (0.03) 0.0003
Table 17. Change in Nocturnal Urgency Severity with Toilet Voids ITT:LOCF
Week Placebo Sanctura XR P-Value
N= 261 N=249 *
Baseline 0 2.05 (0.04) 2.06 (0.04) 0.8981
Change from Baseline 1 -0.01 (0.04) -0.11 (0.04) 0.1871
4 -0.09 (0.04) -0.22 (0.05) 0.0259
12 -0.06 (0.05) -0.23 (0.05) 0.0329

Sanctura XR demonstrated a decrease in average and average percent change in OAB-
SCS at Week 12 compared with placebo, as seen in Tables 18 and 19.

Table 18. Change in Daily OAB-SCS ITT:LOCF
Week Placebo Sanctura XR P-Value
Toilet voids ‘N=276 N= 267
Baseline 0 37.09 (0.66) 36.75 (0.67) 0.6232
Change from Baseline 1 -4.09 (0.64) -6.03 (0.60) 0.0017
4 -6.33 (0.71) -9.31 (0.68) 0.0002
12 -6.49 (0.73) -9.84 (0.75) 0.0002
Table 19. Percent Change in Daily OAB-SCS ITT:LOCF
Week Placebo Sanctura XR P-Value
Toilet voids N= 276 N=267
Baseline 0 37.09 (0.66) 36.75 (0.67) . 0.6232
Change from Baseline 1 -9.23 (1.45) -1527 (1.47) 0.0009
4 -15.10 (1.64) -24.48 (1.61) <0.0001
12 -15.3:3 (1.74) -26.14 (1.78) <0.0001
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Sanctura XR demonstrated an increase in average volume and average percent change
in volume voided/toilet void at Week 12 (p=0.0014 and p=0.0012 respectively)

compared with placebo, as seen in Tables 20 and 21.

Table 20. Change in Daily Volume Voided/Toilet Void ITT:LOCF
Week Placebo Sanctura XR P-Value
Toilet voids N=276 N= 266
Baseline 0 151.83 (2.84) 149.61 (2.94) 0.7298
Change from Baseline 1 11.94 (2.53) 24.08 (2.35) <0.0001
4 19.57 (3.12) 29.29 (2.97) 0.0020
12 17.78 (3.27) 31,53 (3.39) 0.0014
Table 21. Percent Change in DailyVolume Voided/Toilet Void ITT:LOCF , M
Week Placebo Sanctura XR P-Value
Toilet voids N=276 N= 266
Baseline 0 151.83 (2.84) 149.61 (2.94) 0.7298
Change from Baseline 1 9.69 (1.97) 19.10 (1.99) <0.0001
4 14.96 (2.41) 23.14 (2.48) 0.0008
12 14.49 (2.50) 24.77 (2.70) 0.0012
Sanctura XR demonstrated a decrease in average daily number of urge frequency
episodes at Week 12 compared with placebo (p = 0.0010), as seen in Table 22.
Table 22. Change in Daily Urge Frequency Associated with Toilet Voids, LOCF
' Week Placebo Sanctura XR P-Value
Toilet voids N=276 N= 267
Baseline 0 11.92 (0.18) 11.66 (0.20) 0.2385
Change from Baseline 1 -1.18 (0.17) -1.46 (0.18) 0.0758
4 -1.73 (0.20) -2.48 (0.21) 0.0014
12 -1.85 (0.21) -2.80 (0.22) 0.0010
Sanctura XR was superior to plaéebo (p = 0.0001) with respect to percent of subjects
completely dry at Week 12, as seen in Table 23.
Table 23.  Number (%) of Subjects Dry for UUI: CMH Test ITT:LOCF
Week Placebo Sanctura XR P-Value
Toilet voids N= 276 N= 267 |
Baseline 0 0 0 N/A
Change from Baseline | 26 (9.5%) 43 (16.1%) . 0.0191
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4

48 (17.4%)

78 (29.2%)

0.0013

12

58 (21.0%)

95 (35.6%)

0.0010

Sanctura XR failed to demonstrate either a statistical or numerical decrease in the average
number of stress incontinence episodes/day compared with placebo, as seen in Table 24.

Table 24. Change in Stress Incontinence Episodes/Day ITT:LOCF |
Week Placebo Sanctura XR P-Value
N= 109 N= 131
Baseline 0 1.37(0.12) 1.35 (0.10). 0.7555
Change from Baseline | 1 -0.42 (0.12) -0.35 (0.13) 0.9866
4 -0.63 (0.12) -0.62 (0.13) 0.6079
12 -0.55 (0.11) -0.83 (0.11) 0.0258
Sanctura XR demonstrated a decrease in average number of total urinary incontinence
episodes per day at Week 12 compared with placebo (p <0.0001), as seen in Table 25.
Table 25. Change in Total Urinary Incontinence Episodes/Day  ITT:LOCF
Week Placebo Sanctura XR P-Value
N=276 N=267
Baseline 0 4.59 (0.23) 4.68 (0.20) 0.2256
Change from Baseline l -1.15 (0.16) -1.84 (0.16) <0.0001
4 -1.69 (0.18) -2.52(0.18) <0.0001
12 -1.78 (0.18) -2.74 (0.21) <0.0001
Sanctura XR demonstrated a decrease in average number of total micturitions per day at
Week 12 compared with placebo (p <0.0001), as seen in Table 26.
Table 26. Change in Average (SE) Total Micturitions/Day ITT:LOCF
Week Placebo Sanctura XR P-Value
N=276 N= 267
Baseline 0 13.02 (0.16) 12.96 (0.18) 0.2952
Change from Baseline | -1.18 (0.16) -1.49 (0.16) 0.0414
4 -1.77 (0.18) -2.33 (0.18) 0.0045
12 -£.86 (0.18) - -2.61 (0.19) 0.0010
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Sanctura XR was superior to placebo (p=0.0008) in the percent of subjects with a
normal void frequency (< voids/day) at week 12, as seen in Table 27.

Table 27. Number (%) of Subjects with <8 Veids/Day ITT:LOCF
Week Placebo Sanctura XR P-Value
N=276 N= 267
Baseline 0 0 0 N/A
On-Treatment 1 22 (8.0) 31(11.7%) 0.1282
4 37 (13.4%) 59 (22.1%) 0.0069
12 44 (15.9%) 74 (27.7%) 0.0008
Sanctura XR was supetior to placebo (p=0.0013) in percent of subjects completely
responding (no UUI episodes and < 8 voids/day) at week 12, as seen in Table 28.
Table 28. Number (%) of Complete Responders ITT:LOCF
Week Placebo Sanctura XR P-Value
N=276 N=267
Baseline 0 0 0 N/A
On-Treatment 1 11 (4.0%) 20 (7.5%) 0.0654
4 24 (8.7%) 48 (18%) 0.0014
12 31 (11.2%) 57 (21.3%) 0.0013

4.3 Other Efficacy Endpoints

In the Kings Health Questionnaire, the Sanctura XR group improvement over placebo (p<
0.05) was noted in all domains except Emotions and General Health Perceptions, as seen in
Table 29.

Table 29. KHOQ Domain at Baseline and Week 12—Average (SE) ITT:LOCF

Domain
General Health
Perception

Incontinence
Impact

Role
Limitations

Physical
Limitations

: i Placebo Sanctura XR -
Time Point - | Week|  N=267 N=257 p-Value
Baseline 0 31.50 (0.83) 32.41 (0.93) 0.3113
Change 12 -2.94 (0.91) -4.50 (0.99) 0.2277
Baseline 0 79.95 (1.30) 78.61 (1.45) 0.6695
Change 12 -15.91 (1.90) -23.36(1.95) | 0.0178
Baseline 0 4 61.03(1.52) 61.07 (1.60) | 0.8308
Change - 12 -15.06 (1.85) | -26.04 (1.95) | <0.0001
Baseline 0 60.00 (1.54) 59.54 (1.68) | 0.8692
Change 12 15.67 (1.93) 26.67 (2.10)] 0.0001
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Social
Limitations

‘Personal
Relationships
Emotions

Sleep/Energy

Severity

0

Baseline 40.27 (1.63) | 40.62(1.75)] 0.8592
Change 12 1120 (1.60) | -16.76 (1.71)] 0.0086
Baseline 0 53.42 (2.13) 56.51 (2.37)| 0.3610
Change 12 | -11492.04) | -1834(222)] 0.0247
Baseline 0 43.56 (1.65) | 46.44 (1.88)] 0.3931
Change 12 -15.74 (1.66) | -21.00 (1.95)] 0.0899
Baseline 0 56.16 (1.66) 56.18 (1.66)| 0.9671
Change 12 | -14.52(1.65) | -21.03(L.78)] 0.0237
Baseline 0 33.95(0.42) | 33.38(0.45) 0.4434
Change 12 | -843(0.61) -12.21 (0.62)| <0.0001

As seen in Table 30, the Sanctura XR group f demonstrated a statistically significant

(p<0.02) improvement over placebo in the OABq HR

of Concern/ Worry, Coping, and Sleep.

QL total score and in the domains

Table 30. HRQL Domain at Week 12--- Average (SE) ITT:LOCF
Placebo Sanctura XR

Domain Time Point | Week N=292 N=278 p-Value
HRQL Baseline 0 53.90 (1.24) 54.03 (1.32) | 0.7910
Total Score Change 12 17.68 (1.45) 24.10(1.52) | 0.0010
Concerns/ Baseline 0 47.74 (1.40) 47.81 (1.56)] 0.8949
Worry Change 12 21.54 (1.66) 2943 (1.64) | 0.0007
Coping Baseline 0 48.49 (1.44) 50.79 (1.50) | 0.2610
Change 12 18.41 (1.66) 24.66 (1.70) | 0.0027
Social Baseline 0 77.21 (1.37) 76.11 (1.51)| 0.7821
Interactions Change 12 10.58 (1.31) 13.33(1.43)] 0.1839
Sleep Baseline 0 50.17 (1.59) 50.21 (1.59)| 0.8914
Change 12 16.99 (1.68) 2271 (1.78)] 0.0155

The Sanctura XR group demonstrated an improvement over placebo (p<0.04) in all of the
Symptom Bother and Symptom Bother/Severity scales, as seen in Table 3 I.

APPEARS THIS wAY
ON ORIGINAL
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Table 31. OABq Quality of Life Questionnaire - Symptom Bother Scales at Baseline
and Change from Baseline to Week 12: Average (SE) and Rank Analysis of Variance —

ITT:LOCF
Placebo Sanctura XR
Domain Time Point N=267 N=258 P-Value
Total Symptom Baseline 64.87 (1.04) 63.50 (1.12) 0.4702
Bother/Severity
fcore Change -21.08 (1.53) -30.43 (1.56) <0.0001
from
Baseline
Frequent Urination | Baseline 4.62 (0.05) 4.53 (0.06) 0.6209
During Daytime ~
Change -1.13 (0.09) -1.60 (0.09) 0.0007
from .
Baseline
An Uncontrollable | Baseline 4.34 (0.07) 4.25 (0.07) 0.4629
Urge to Urinate
Change -1.08 (0.09) -1.57 (0.09) 0.0002
from
Baseline
Sudden Urge to Baseline 4.35(0.07) 4.27 (0.08) 0.7588
Urinate Without
Warning Change -1.22 (0.09) -1.71 (0.11) 0.0005
from
Baseline
Accidental Loss of | Baseline 4.07 (0.08) 4.01 (0.09) 0.7237
Small Amounts of
Urine Change -0.95 (0.10) -1.52 (0.10) 0.0002
from
Baseline
Night Time Baseline 4.06 (0.09) 3.95 (0.09) 0.2792
Urination
Change -0.88 (0.10) -1.14 (0.10) . 0.3020
from
Baseline- B
Waking at Night for | Baseline - 4.19 (0.08) 4.12 (0.09) 0.5512
Need to Urinate
Change -0.93 (0.09) -1.30(0.10) 0.0065
from
Baseline
Urine Loss witha | Baseline 4.10 (0.08) 4.08 (0.08) 0.9015
Strong Desire to 4 .
Urinate Change -1.09 (0.10) . 1.68 (0.10) <0.0001
from }
Baseline
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5.0 Efficacy Conclusions

» Sanctura XR demonstrated a statistically significant (p = 0.0009) improvement (ie,
decrease) in average number of daily toilet voids at Week 12 when compared with
placebo. Patients treated with Sanctura XR experienced an average reduction from
12.8 voids per day at baseline to 10.3 toilet voids per day at Week 12. In addition,
Week 4 outcomes were statistically significant and Week 1 outcomes demonstrated
a trend toward significance.

« Sanctura XR demonstrated a statistically significant (p <0.0001) improvement (ie,
decrease) in average number of UUI episodes per day at Week 12 when compared
with placebo. Patients treated with Sanctura XR experienced an average reduction
from over 4 UUIs per day at baseline to less than 2 UUIs per day at Week 12. In
addition, Week 4 and Week 1 outcomes were also statistically significant.

The Sanctura XR demonstrated statistically significantly greater improvement in toilet
voids at Weeks 4 and 12 and for UUI’s, urgency severity associated with toilet voids,
and volume voided per toilet void compared with placebo at Week 12 as well as at
Weeks 4 and 1. It is important to note the internal consistency of the secondary efficacy
analyses were all in favor of the Sanctura group which provides further support for the
results of the primary efficacy analyses.

6.0 Integrated Review of Safety

Brief Statement of Conclusions

6.1

The adverse events associated with this formulation of Sanctura XR appears to be
similar to that seen with other anticholinergics used to treat OAB. Dry mouth and
constipation were the AE’s reported with the highest incidence (approximately 9%)
which was lower than that seen with 20 mg BID regimen. Except for urinary tract
infections that were reported in 7 % of subjects and other AE’s were seldom
reported. When the investigator judged relationship of UTI to study drug, the
incidence decreased to 1.2 %. There were no deaths in any treatment group.

Extent of Exposure
The average duration of exposure to the double-blind medication is summarized in Table
32.
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Table 32. Duration of Exposure (Days)

Placebo Trospium

N=184 N=128¢
Number of patients with exposure information® N=2% N=26%
~ Mean (SE) : 78.6 (1.13) 79.7 (1.09%
Median 84 . 84
Range (minimum to maximuny) 1-94 C2-104
& Scme patients did not bave last dose date of stady medicaticu reported and are not included in this table.
SF = ctandard evren

6.2 Adverse Events :
Treatment-emergent AE’s (TEAEs) reported in 2% or more subjects in either
treatment group is presented in Table 33 by preferred term in decreasing order of
frequency based on trospium incidence.

Table 33. TEAEs Reported in at Least 2% of Subjects in Either Group

Number of patients (%%}

Placebo Trospivin
MedDRA Preferved term N=284 N= 288
Total patients with at least 1 TEAE 130{(43.8) 154 (35.0}
Dry mouth 13¢4.6 38(13.63
Urinary tract infection 17 {6.0) 24 (8.6}
Constipation 5(18) 2382
Headache G{32) 1533.4;
Nausea 16 (3.3} 12{4.3}
Nasopharyngitis ' 4(1.4) _ 12 (43}
nfluenza £(1.4) 2.9
Flatulence 3Ly 829
Diarchoea 828 73
Dry eve 1049 6(2.1)
Abdominat pain 1{04} 6{2.1}
Upper respiratory tract izzfcptimx 725 5(18)
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Table 34 presents the most frequently reported TEAE’s by age subgroups.

Table 34. Incidence of TEAE’S by Preferred Term and Age Subgroups

Number of patients (%)

Placebo Trospium
N=1284 N=280
< 65 years 2 65 vears <83 years = 63 years
MedDRA Preferred term N=192}) (N=92} {N=168} (N=112)
Total patients with at least 1 9% (51.6) 31 (337 92 {54.8) 62 (55.4)
TEAE
Dry Mouth 10(5.2) 3(3.3 18107y 0179
Urinary tract infection 12(6.3) 504 7E 17{153)
Constipation (1.0} 3{33 959 - 14 (12.5)
Headache 7 (3.6} 222 1165 4 (3.6)
TEAE = t‘rea&nmn’—emergentvadverse event.
TEAE’s categorized by severity are seen in Table 35.
Table 35. Incidence of TEAEs by Severity
Numnber of patients (%)
Placebo Trospiem

TEAE severity N=184 N =180

Total patients witl: at feast 1 TEAE 130 (45.8) 134 (558}

Mild 60 {21.1; 723%)

Moderate 30 20.8) 67(23.9)

Severe 11 (3.9 R TS

A summary of the incidence of severe TEAE’s in at least 2 trospium subjects are

presented in Table 36.

Table 36. Incidence of Severe TEAE’s by Preferred Term

Number of patients (%)
Piacebe Trespium
MedDRA Preferred term N=1284 N=28¢
Total patients with at least 1 severe 1139 207 .13
TEAE:
Dry mouth 0 (0.0) 30D
Abdominal pain 0 (0.0) 208
Utsinary tract infection 0 (0.0} 2007
2 A patient may liave experienced more than 1 severe TEAE, but is comtted ouce in the fofal mmber of
vatients with a severe TEAE.

71



Table 37 presents a list of the incidence of TEAE’s of interest.

Table 37. TEAE’s of Interest by Preferred Term

Number of patients (%)
Placebo Trospiam
MedDRA Preferved term N =384 N=1280
Total patients with at least 1 TEAE | [30{458) | 154 (35.0)
Dry mouth 13(4.6) 38¢13.6)
Urinary tract infection F7(6.0) 24 (8.6}
Constipation 5¢1.8) 23{8.2)
Headache 9¢{3.2) 133.4)
Dry eve 109 621}
Rash 2{0.7) 3L
Dizziness 4{14) 2607}
Tachycardia AL XN
Ischaemic Stroke 008 LRI
Urinary retention . 1{04) 1{0.4;5
Blurred vision 0{0.0) 1{0.4y
QT Interval Prolonged 8{0.0) 104
Myocardial ischemia - 1404 0{D.0)

TEAESs judged by investigator to be at least possibly related to study treatment in at
least 1% of subjects in either group are seen in Table 38 in decreasing frequency based
on rates in the trospium group.

Table 38. Incidence of Possibly Related TEAE:s in at Least 1% of Subjects

Number of patients (%5}
Placebo | Trespium
MedDRA Preferred term N =184 N=1280
Total patients with atleast 1 TEAE | 130{458) | 134 (35.0)
Bry mouth 1346 38{13.6}
Urinary teact infection 1760 24 {8.6)
Constipation 5(1.8) 2382
Headache 5(33.2) 15(3.4)
Dry eye - 104 | @D
Rash . 2007 I
Bizziness 4(1.4) 207
Tachycardia 209 20°H
Ischaemic Swoke 004 pEONG
Urinary retention 1{0.4; 1{0.4)
Blurred vision - 0{0.0) 104}
QT Interval Prolonged : 8{0.8) 1 (0.4}
Myocardiat ischemia ’ 1 (6_4) 0 {00}
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Deaths, Other SAE’s, and Other Significant AE’s

No subject died during this study. The incidence of all treatment-emergent SAEs is
seen in Table 39. There were one SAE’s judged as a “remote relationship to study
treatment”.

Table 39. Incidence of All Treatment-Emergent SAE’s

Nunber of patients (%0)
Placebo Trospiam
MedDRA Preferred term N=1284 N= 280
Total patients with at least I TEAE 130{45.8) | 154{550)
Total patients with at least I Treatment-emergent SAE 5¢1.8) 5 (x .8)
Coranary artery disease 1004} 0009
Small intestinal obstruction ¢ (0.0} 109
Preumonta 0(0.0) 104
Pulmonary sepsis 0(0.6) 1 (0.4
Diarhoea infectious 1404 ¢ (0.6)
Divesticulitis 104 ¢ G0
Staphylococcal infection 1{0.4} G0
Viral upper respiratory tract infection 1{04) G0,
Upper limb fracture 35 (0.03 104
Ischaeme Stroke 0 {0.03 2009
Preumontia Aspiration 0 0.0y 1{0.4)
Asthma 207 GO0

As seen in the above Table 39, few subjects experienced an “other significant” AE, and
the treatments groups were comparable in these instances. No subjects required a dose

reduction.

The incidence of Other Significant TEAE’s by criterion is seen in Table 40.

Table 40.

Number of patients (%)
» Phacebo | Trospium
Other significant TEAF criterion N = 184 N =280
Led to discontinuatiod of study medication 8 (2.8} 18 {6.4)
Led fo temporary interruption of study medication | 8 (2.8} §29)
Required dose reduction of stady medication 0 1]
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The incidence of AE’s leading to discontinuation of study drug is seen in Table 41.
Table 41. TEAE’s Leading to Study Drug Discontinuation

Number of patients (%}

Placebo Trospium
MedDRA Preferred term N=1284 N=1280
Total patients with at teast 1 TEAE 130 (45.8) 154 (35.03
Tatal patients with at Ieast 1 TEAE leading ¢o §(2.8) 18 6.4}
discontinuation of study medication -
Constipation 1(04) 31
Ischaemic stroke 0{0.6) 2{6%)
Headache 1¢0.4) 107
Dry mouth 5(0.0) 1@
Abdontnal paia upper G {0 24067y
Urinary retention GO0 104y -
SmaHl mtestinal chstruction 0 &0y 1¢04)
Renzal pain 0{0.0) 1{64)
Non-cardiac chest pain REGATH 1{0.4)
Naugea ) {00y 14
Loose stocls & (0.0 1049
Hypertension 104} 104}
Fiatulegce 1¢0.4) 14
Dyspncea IO 1(0.4)
Dry throat LR (1L1)} i@ed
Dry skin 8 (0.0) 1{04)
Dry eyve S{8.0) (04
Constipation aggravated ROl 1¢0.4)
Back pain G {0.0) 1{04y
Abdonyinal paia G 104}
Abdonzinal distensioa & 0.0y 164
Prostate cancer {men only) 1.9 3003
Qedema peripheral 200 G 0.0}
Genital rash 168 B (AG]
Coronary ariery disease 1664) G 0.0}
Blood thyroid stimulating hommone increased 1¢04) 5 {00}

AFE’s leading to temporary interruption of study drug are seen in Table 42. -
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‘Table 42.  Incidence of TEAE’s Leading to Study Drug Interrruption

75

Number of patients
(%)
Placelie | Trospium
MedDRA Preferred term N=1284 N= 1280
Total padients with: at least I TEAE 130458y | 15435.6)
Total patients with at least 1 TEAE where the study wredication was temporarify 8(2.8) 829}
interrupted
Dry mouth (0.0 2{07)
Dry eve G 0.0y 1{¢4)
Constipation G (0.0} 1 {04}
Faeces hard 6(0.0) 104
Food poisoning (@4 1G4}
Nausea 2073 1{04)
Vonsiting 1(8.4) 1{0.4)
QOedena peripheral 000 1 (¢4}
Gastroenteritis viral 108 1 (D.4)
| Poctmonia {00y 1{¢4)
Stin bactertal infection G 0.0y 104}
Decreased appetite QOm 1 {04}
Lethargy 8(6.0} 1{04)
Nasal dryaess J(0.0 . 1y
Pharyneciaryngeal pain G (0.0 {04
Soeezing 0 (0.0) 1{04)
Diatrhoea 1 (0.4 3{0.0)
Stemach discomfort 1(6.4) LA
Pyrexia (04 G {0.0)
Brarrhoea infectious 1(E4H & (G.0)
Gastroeunteritis 1{0.4) ¢ (0.0)
Oral candidiasis 104 o{0.0
Uriiary teact infectica 1043 L (G
Asthma L (04 G {0.0)
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5.3 Clini

cal Laboratory Evaluations

5.31 Potentially Clinically Significant (PCS) Hematology Values are seen in

Table 43.
Table 43. Abnormal Values Reported in at least 2 Subjects at Endpoint
Placebao Trospium
N=184 N =280
Bematolegy PCS abnormal o (o Normal at BL N o Nermal at BL
value wiN (%) wN (%) u/N (%) wN (%)
Number of patients with at
least 1 Hematology PCS
abuermal value 87264 (3.0) 34263 (1.9 37258 {1.2) 27258 (6.8)
WBC High (> 16.0x10*/mm’) 20264 (0.8) 1262 (0.4 258 (0.0) 07257 (0.0)
Eosinophils High (> 10%) 21264 (0.8) 2262(0.8) | 17238 (04 01236 (6.0
RBC High (F: > 6.0x1 0% mny’ :
M:2 6.5 x10% mm’) 27264 (0.8) 1261 (0.4 0258 (0.0) 07258 (6.0)
Hematocrit Low (F: 3'2 %% i N P Nve pp—
ME<37%) : ¢ 2264 {0.8) 1262 (0.4 27258 (0.8) 1255 0.4
Hemoglobin Low (F; < 9.5 vk 1 s e 16 31150 (0 35358 ¢
oL Nf: < 1.5 g7dL) 1264049 0262 (0.0) 27238 {0.8) 27258 {0 8)

8 = fotal patients who met PCS criteria at endport after baseline.

N = 1otal patients who liad labaratory values for the atialyte af any point after bageline {including patients who had
8 nussing value at baseline). )

N at BL =normal at baseline, the number of patients who miet PCS oriteria for the analyte at endpoiat after
Basetine and whose Baseline value was normal.

PCS = potentialiv clinicaltv sienificant. F=female. M=mate

APPEARS THIS WAY
ON ORIGINAL
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Serum chemistry PCS abnormal values at endpoint are summarized for all
parameters reported in at least 2 subjects in either treatment group are seen in
Table 44.

Table 44. PCS Abnormal Serum Chemistry Values

Placebo Frospium
N =184 N =180
Chemistry PCS abnormal value wN (%) \"::‘{f}j:: )BL wN (%) | ermalatBL

u/N (%)

Numbher of patients with at Ieast
1 Chemistry PCS abuermal value 24266 (9.0y | 177266 (64 | 427263 (16.0) | 27263 {10.3)

Urea Nitrogen (BUN) High (& 3¢
mg/dL) 6266 (2.3} 57261 (1.9 10262 (3.8) 6/256 (2.3)

Uric Acid High (F > 8.5 M: > 18. 54266 {1.9} 3264 (1Y) 6/262 (2.3} 4257 (1.6)
mgidL)

Bitirubin — Direct High (= 0.5 mg/dL) | 3266(1.1) | 126204 | 3262(1.1) | 17257 (04)
Bifirubin — Total High (> 2 mg/dL) V266 (04 | 126504y | 226208 | 0260(0.0)

H

Ghucose High (250 mg/dL) 2266 (0.8) | 226308 | 3262¢11) | 2257(08)
Triglycerides High (>600 mg/dL) 2266 ¢08) | 2263(08) | 3263(L1) | 0260 (0.0)
HDL Low (< 30 mg/dL) 3266 (1.1) | 2264(08) | 1126342 | 82590.0)
LDL High (> 200 myg/dL) 3266 {11y | 125904 | 3263(L1) | 1258(04)
Calcinm Low (<8.2 mg/dL) 1266 (0.9 | 1265(0.4y | 2262(0.8) | 2:257(08)
Bicarbonate High (> 35 mmoliL) 126604y | 1262004 | 3262¢11) | 3238010)

1 = total patieats whe aet PCS criterda at any point after Baseline,

N = total patients who bad labocatory values for the analyte at Endpoint after Baseline {including patients who had
a missing valve at Bazeline),

N 2t BL =normal at Baseline, the number of patients who met PCS eriteriz for the znalyte at Endpoint after
Basefine and whose Baseline value was nornial.

PCS = votentially clinically sienificant. F=female. M=male

APPEARS THIS wAY
ON GRIGINAL

-
e
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Urinalysis PCS abnormal values at endpoint are summarized for all parameters reported
in at least 2 subjects in either treatment group are seen in Table 45.

Table 45. Urinalysis: PCS Abnormal Values Reported in at least 2 Subjects at
Endpoint

Placebo Trospinm
N=1284 N=1280
o I . Novmat at BL g Normal at BL
T 2 . x - N {9 N
Urinalysis PCS abnormal value uN (%) N (%) /N {%) N (%)
Numnber of patients with a¢ least .
1 Urinalysis PCS abuormal vatue | 66266 (24.8) | 607266 (22.6) | 76/264(28.8) | 607264 Qr7y
Blood High (= 3+} 17266 (0.4) 17364 (0.4 57264 {1 4/262 (1.5}
RBC/HPF High {(11-20)(21- IRE (3 AL 11 A 6442 2 3195771 9
40)TNTC) /HPF] 6266 (2.3} 5264 (1.9} 67264 (2.3) 325701
WBC/HPF High [{11-20)21- Ts cyee sc . - ot ore
40(TNIC) :@Fg( X 177266 (6.4) 15/25¢ (5.8) 20/264 (7.6} 147251 (5.6}

Hyaline Casts / LPF High [(3-
20%(=20%(TNTC} LPF)

21266 (0.8}

21264 (0.8)

2363 (0.8}

Epitheliat Cells  HPF High
{(=201(INTCY

117266 {(4.1)

117258 (4.3)

12264 (4.5)

Squamous Epith Cells / HPF High

217366 (7.0 217352 (8.3 /364 (: 29076 4
[CA0)(TNTO] 21266 (7.9) | 2MA52(83) | 18264(68) | 16249(6.4)
Bacteria / HPF High [(21- 204266 (7.9) | 20252(83) | 18264(68) | 16248 (6.4

HOXINTCY]

Ameorpbous Sediment / HPF High
{INTC)

16239 (6.7)

10264 (7.3

Caleigm: Oxalate Crystals / HPF
High [(-20(TNTC)]

12252 (4.8)

12/264 (4.5)

Uric Acid Crystals / HPF High

[{-200(TNTC)] 17266 (6.4} 17263 (0 4y 4264 (1.3 3360 (1.2}
Ammonium Urates / HPF High .
[(20)(INTC)] 266 (0.0} 7266 (0.0} 27264 (0.8 2264 (0.8)

1 = total patients who met PCS criteria at say point affer Baseline. .
far the malyte at Endpoint after Baseline {iuchiding patients who had a

N = total patients who had laboratery valnes

missing vatue at Baseline).

N at BL = noroal at Baseline, the number of
and whose Baseline vatue was gomial.
Epith = epithefial, HPF = high-powered fiald,

REC = red bload cells. WBC = whita bload celis
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5.4 Vital Signs, Physical Findings and Other Observations Realted to Safety
5.4.1 Pulse '
Descriptive statistics for pulse recorded at baseline and endpoint are
summarized in Table 46.

Table 46. Pulse at Baseline and Endpoint
Placebe | Trospium
N=27T2 | N=1266
Baseline | Mean (SE} | 73.2(0.57) | 71.5(0.63)
Median 72 72
Range 51-100 | s6-120
Endpoint | Mean (SE} | 73.7(0.36) | 74.9 (0.63)
Median 72 73
Range 52-104 | 33-116
Chasge | Mean(SE} | 0.5(0.50) | 3.4(0.59)
Median 2 3
Raage 25028 | -40t036
SE=Standard Error

Blood Pressure and the vital signs PCS abnormal values (noted at any time) in at least 2
subjects are summarized in Table 47.

Table 47. Vital Signs: High or Low PCS Abnormal Values

Placebo Trospimn
Vital Sign Parameter N=1284 N= 380
Vital sigus PCS aboorimal vale PCS (96) Normal at BL N (% Normal a¢ BL
N (%) niN (%) N (50) /N (%)
Systolic blood pressure:
Low: < 90 or decrease > 20 mm Ky 272014 | 2Ry 254269 (9.3) 237266 (¢4
High: >180 or increase > 20 mm Hg 23272 (8.3 23427283y | 290262(10.8) | 29766(16.9)
Diastolic bload pressure: ) )
Low: < 50 or decrease > 15 mmHg 20272 (7.4 202247 4) 174269 (6.3) 17266 (6.45
A High: >105 or increase » 15 mm Hg 19272 7.0y 19272 (7.0} 167269 (3.9} 16/266 (6.0)
Pulse -
Low: <50 bpm, Decrease > 13 bpm_ or 0272034 2277 4) 167269 (3.7 157266 3.7}
both
High: 100 and Increase =13 bpm or 1272 (0.4) 17272 0.4y 6:269 2.2 6266 (2.3)
=120 and Increase<13 tpm

| n = total patients who met PCS criteria at any poffit,post basetine.
N = tota] patients who hiad a vital sign measurement recorded after baseline {ncluding patieats who had a wdzsing

vakue at baseline)

N at BL = normal at baseine, the aumber of patients who met PCS critesia for the vital signs & any tiate point after
baseline, and whose baseline vital s1gas were normal -

PCS = ooteatiallv clinicaflv sienificant
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5.4.2 Descriptive statistics by ECG parameters are summarized in Tables 48 and

49.

Table 48.  Heart Rate and Changes in QT and QTcF Intervals

ECG Parameter Placebe Trospium
' N=284 N=280
PR mterval {msec) N 260 237
Mean (SE} -1.4{6.88) -0.7 2.65)*
Median 0.0 -0t
Rarnge -18.01t0 688 ] -130.0 10 5834 G*
QRS interval {msec) N 264 260
Mean (SE) 0.7 (045} -0.3{0.70)
Median 08 40
Range -36.01t0 610 -8G.0 10 36.0
QTcF interval (uzec) N 264 260
Mean (SE} -12¢1.42) -28{186)
Median -2.2 -1.4
Kaage -1889t0 82.7 -20C.9 10 2013
Heart rate (bpm} N 264 260
Mean {SE} -0.1{0.38) 4.2 {0.63;
Nedian 0.0 4.0
Range -32.010 400 -28 010360

_ \|
PEARS THIS WA
APPQN ORIGINAL
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Table 49. PCS Abnormal Values in at least 2 Subjects at Endpoint
Placebo Trospium
N=284 N =180

ECG Parameter Normai at Normal at

PCS abnormal value N (9%) BL 2N (%) BL
' n/N (%) wiN (%)

Number of patients with at least 647764

1 ECG PCS abnormal value (24.2y 487264 {18.2y | 82261 (31.4) | 35/260 (21.2)

PR Interval
High: >200 msec only 7261 0.7) 112248 04 10/259 3.9y | 0241 (0.0)*
High: Increase > 20 msec only PL261 (463 | 127248 (4.8) | 15°23G(3.8)" | 15241 (6.0
High: >200 and Increase = 2§ msec 17261 {0.4) 17248 (0.4 4259 {1.5)* F241 3.7
High: »200, Increase > 20 msec or 20261 (77 | 14248.(5.6) | 207258 (11.2y* | 197241 (7.9)*
both

QRS Interval
High: »106 msec oaly 13264 (5% | 2008 26261 (10.0F | #225(1.8)
High: Increase > 10 msec onfy 137264 (4.9) | 137240 (5.4 16261 (6.1) 16225 (7.1}
High: 100 and Increase > 1) msec T4 27 524G (2.1} 8261 (3.4) 6225 (2.7y
High: > 100, Increase = 10 msec of 353264 207240 {8.3) 31261 (19.5) | 26225 (11.6}
both {13.3y

QT Interval

High: Increase > 60 msec only

41264 (1.5)

4263 (1.5)

3261 (1.1)

3/238{1.%)

High: >300, Increase > 60 msec or

4264 (1.3)

41263 (1.5}

31258 (1.2)

both

QT<cF Interval
High: =300 msec oaly 07264 (0.0) €262 (0.6 2/261 {0.8) 1238 (0.9
High: Increase = 60 msec only 2264 (0.8) 226208 /261 (0.0) /258 (0.0)
High: »300 and Increase = 60 0264 (0.0) 97262 (0.0} 27261 (0.8) 27238 {0.8)
High: 500, Increase 2 60 msec or 27264 {0.8) 2262 (0.8) 4261 {1.3) 3/258(1.2)
both

Heart Rate

Low: < 50 bpa1 only

49264 (1.5)

37260 (1.2)

4261 (1.5)

31255 (1.2

> 120 and Increase 2 15 tpm

Low: Deceease 2 15 only 7264 (6.4 | 172260(6.5) 9261 (3.4) 9/253{3.5)
Low: « 50, Decrease 2 13 bpm or (217264 (8.9) | 20260707 137261 (5.6} 122355 47)
both

High: =+ 100 bpm and Increase = 13 17264 (6.4) 17260 (0.4) 57361 (1.9) 325528
High: > 100 and Increase > {5 bpmor | 17264 (0.4) 17260 (049 57261 (1.9} 5725320

PCS = potentially clinically significant.

poiat.

=

=

o = total patients who met PCS criteriz at any point post Baseline.
N = tetal patients who hiad 2 ECG recorded afier Baseline
N at BL = noraal at Baseline, the number of patients who met PCS criteria for ECG at any time point afiter Baseline,

and whose Baseline ECG was normal
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6.0 Safety Conclusions:

* The AE’s reported in this study are generally consistent with drugs of this
class that are used to treat OAB.

* Nervous system events were rarely reported.

* Cardiac and ECG-related events were rarely reported. Excepting increased
pulse rate (seen in 2 subjects in each treatment group), there were no
cardiac-related events seen in more than one Sanctura XR treated subject.

= There were no deaths in either treatment group.
* There were no SAE’s judged possibly related to study drug.

= The incidence of discontinuation due to constipation and dry mouth were
0.4 % and 1.0 %, and 0 % and 0.7 % for the placebo and trospium groups
respectively.

= The overall incidence of TEAE’s resulting in temporary interruption of
study medication was similar between treatments groups. Two subjects
(0.7%) were interrupted for dry mouth in the trospium group, while no
placebo subjects were interrupted for constipation.

* The changes from baseline to endpoint were similar between groups for all
laboratory parameters.

* Physical examinations were unremarkable, and changes in vital signs from
baseline to endpoint were as expected, with a slight increase in the pulse
rate seen in the trospium group, consistent with that noted in the Phase-3
trials of trospium 20 mg BID.

* Changes from baseline to endpoint for ECG’s were comparable between
groups, with no clinically meaningful differences among groups.
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6.1 Overall Conclusions

« Sanctura XR demonstrated a statistically significant (p =0.0009) improvement (ie,
decrease) in average number of daily toilet voids at Week 12 when compared with
placebo. Patients treated with Sanctura XR experienced an average reduction from 12.8
voids per day at baseline to 10.3 toilet voids per day at Week 12.

*Sanctura XR demonstrated a statistically significant (p <0.0001) improvement (ie,
decrease) in average number of UUI episodes per day at Week 12 compared with
placebo. Patients treated with Sanctura XR experienced an average reduction from over 4
UUIs per day at baseline to less than 2 UUIs per day at Week 12.

Sanctura XR was well tolerated in this 12-week double-blind study. Compliance with
study treatment and the completion rate of patients randomized was very good, and
adverse events reported in this study were generally consistent with those events reported
in other published studies of antimuscarinic compounds used to treat OAB. While
constipation dry mouth were the events reported with the highest incidence, the actual
reported incidence for these events was lower than that had been observed in studies of
trospium chloride 20 mg BID.

There were no deaths and no treatment related serious adverse events in this study.
Sanctura XR was found to be well-tolerated, to have an acceptable safety profile, and to
provide clinically and statistically significantly greater improvements in OAB symptoms
when compared to placebo.

This well-powered study of 564 OAB patients provides evidence that Sanctura XR has a
comparable efficacy profile to that of the trospium chloride 20 mg BID formulation, and
in many respects (specifically in terms of the incidence of TEAEs) may be superior to the
20 mg BID formulation for use in the treatment of patients with OAB.

A summary of key efficacy outcomes and TEAE incidence rates comparing Sanctura XR
and the 20 mg BID formulations are seen in Tables 50 and 51.
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o Table 50. Efficacy of Trospium 20 mg (pooled data) Versus Sanctura XR, (SE): ITT:LOCF

Efficacy - 1. | Trospiwm Chloride Trospilm} Chloride
icacy endpoint Week 20 ma BID 60 mg X}l Once-
= Draily
Number of daify toilet voids N=357¢ N=2¢7
Baseline 0 1284 (0.11) 12.84 (0.18}
Change from Baseline 1 -1.32 (0.09) T-141{0.16)
4 -22840.11) -2.25{0.18)
12 -2.53{0.12) -2.54 {0.19)
Number of daily UUI episodes N=3576 ) N =267
Baseline 0 386 (G.12) T 402018
Change from Baseline 1 -1.52{0.0%9) : -1 {G135)
4 -2.09{C.16} -2325(6.16)
12 236 (0.11) -2.35{6.18)
tiigzgtsaicy severity score associated with toilet N=5% N=267
Baseline 0 L77{0.02) 1.82 {0.63}
Change from Baseline 1 -0.10 {6.02) -0.16 {¢.03)
4 018 ¢0.02) -G.28 {6.03)
. 12 -0.21 {0.02} -G.28{0.03)
Volume voided (ml) per foilet voididay N=3567 N=266
Baseline ] 15494 (1.99) 149,61 (2.04)
Change from Baseline i 2310 (1.34y 24.08 {2.35%
4 3534 (2.26) 2926 (2973
i2 34.04 234 31533 339
ITT=Inteat to Treat, LOCF=Last Observation Carvied Forward, SE=Standard Esror
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Table 51. Trospium 20 mg BID Versus Sanctura XR, Possibly Related TEAE Incidence
Rates

Trospium Chioride | Trospium Chileride
20 mg BID" 60 mg XR Once-Daily

System Organ Class Placebo | Trospium | Placebo | Trospium
Preferred Term N=390| N=391 | N=284 N=1280
Gastrointestinal disorders
Dty mouth 34(38) | 11020 | 1346y | 36(109)
Constipation 7.6 | 570.6) 3(1.8) 21 (7.5}
Abdaminal Pain Upper LY 9(1.5) 104y 104y .
Coanstipaticon Ag'gfav:xted 5{0.8) S${.4 00.0) 4 {14
- Dyspepsia , e ) TUD 104 104y
Flamlence 5{6.8) F(1.2) 104 7(2.3)
Nervous system disorders
Headache REe| 230 621 (L8
Geueral disorders ]
Fatigae 4y | (19 1{0.4 06.0)

Renal and urinary disorders

Urinary Retention 2@ | 70 1G4 164
Eye disorders
Dry Eve 203 | a2y | owoy | sas
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C. “120 Day Safety Update”

Background:

This “120 Day Safety Update Report” presents exposure and adverse event (AE) data
from 769 patients with overactive bladder (OAB) treated with Sanctura XR for at least 6
months (> 24 weeks). In addition, 238 of these patients have at least 12 months (> 48
~weeks) of treatment. These data were collected during the ongoing Open-Label phases
of Studies IP631-018 and IP631-022 and include the data in the clinical database as of
December 15, 2006.

Because there were no meaningful operational differences between the studies, a single
description is provided here for both studies.

Table 1 provides a summary of the duration of exposure to date for subjects in the
ongoing Open-Label phases for these 2 clinical studies.

Table 1: Duration of Expasure to Sanctura XR —~ All Patients Randomized (Studies
IP631-018 and IP631-022 Combined)
Sa?ftctf:?_{if( S;ﬁ;x?a%_ Total

Number of Patients Randomized in Double-Blind Phase 387 378 1163
Number of Patients Envolled in Open-Label Phase 483 438 o442
Number of Patents with Daration of Treatment Derived® 176 432 933
Number of Patients witlh Duration of Treatment Not Derived® 7 & ] 3
Duration of Treatment with Sanctura XR {days}

N 476 439 933

Mean (SE} 240 (391 3019635 2526 (3.08)

Median (range)* 238510332 | 3308845 | 20w i)
Number of Patients with at Least 6 Months Exposare to Sanctura XR 354 413 769
Nusaber (95)° of Pagients with at Lease 13 Montls Exposure to Sanctura XR ot 138 ELY 238¢25.5)
Number (%6)! of Patients with Esposure of:

> 1 day te = 1 momh (= 4 weeks) 6655} LEGID] 6(23)

> 1 month to < Ymonths (& 4 weeks to =2 12 weeks) A58 [1R¢EX3;) L/ ERY]

= 3 monhs to < 6 menths (= 12 weaks to < 24 weeks) 30(10.9) 426 94161

> 6 months to <= 12 menihs (= 24 weeks to = 48 waeks) 33£(74.4) 177388 C 331368

= 12 months (> 48 weeks} - ot IWBLY 2382353
* Sonze Placabe 1o Sswcra NE pasients did ot bave a valid dara of first dose of Open-Lsbel study medicadion in the chiniczl database 45 of 1ae dte of

ilris lorg-term. safecy ¥, and s s durstion of esposure to Sancoora XR was not desfved for those patienss.

* Percentages based on cumber of patiers with 4 aon-missivg Suratior: of 2IPOIULR.

“ Becausa the dats in dis summary ave not ver comaplately queried or audited (both studies are stll auzoiag). the exposare for 2 few patients s currensiv

%eing reported a5 over 1 year. Ouce dais processing & compiered Sor the stadies, the exposuze vatues Tepared by the investizazoss for thase pad may

chacge.

“Tke_Open—LabeE phases of e studies wete up 10 & mozihs, thua a6 Placeds o Sancterz X patienss kave 12-month data.

Durston of resrment 5 defined as day: fiom first dose of Open-Label niedication for Placsbe ty Sanctara XR group, snd first dose of Double-Blind
medicaticr: for Saacrure ¥R e ancn.rs R group, 1o the exposure end date.

Th:e exposure ead date is defined as the Oper-Lake! Isst dosa date. I the subject completad or d;cmun‘.ed the Open-Lave] phase and die Open-Eatal
iast dose dateds wissing, (ren she Open-Label 2ad of study dare front the Ead of Study CEF is used. Otherwisza, it is assurad fhas the subject js
it ezrolied in the Opan-Latai phaze, thus €52 date Bs E3ta wag axwacted*Eons the cHaizal dsmbase is wad (Decerbar 13, 2G6}.

-
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The demographic characteristics of the subjects included in this safety update
report are summarized in Table 2.

Table 2: Demographic and Baseline Characteristics — Patients with at Least 6 Months
Exposure fo Sanctura XK (Studies IP631-018 and I1P631-022 Combined)
Piacebo - Sanctura XR -
Sancéura XR. Sanctura XR
Charactetistic N=384) {N=415)
Age (m veas}
Mean £ SE 3882038 606 £ 0:.61
Hedian (Tange) 39 (27 -£3) 611 -88)
Ape Categories, n (%}
<63 vears 24689 250 (50.2y
55 to <73 years 88 (243% 105(333)
273 vears 2362 60 (115}
Gender, B {%0)
Fernale 381 345
Male 64134 66 {155
Race. & (%}
White 351 30 I6G{8R%y
Black 36002 20 (7.0%
Hizpanic 5323 HED
Asian S{1.4 3180
Other £¢1.1} 309
Hetght’ {ig cm)
Yean + SE 16422034 16502042
Weighe® {in kg)
Mean + SE 875+£133 X3
Pricr articholinergic use for OAB, N6}
Naive 160¢43.2) 100 (45.2)
Non-gaive 194 (34.8) 2G4
* 3 few patenss ¢id not bave valuas repocted for some parameters.
SE = standard ewrer. QA = overactive bladdes.

Adverse Events

Events reported here are only new onset TEAEs from the Open-Label portion of the
studies. “Carry-over” AEs that first occurred in the Double-Blind phase are not reported
here as those events were already reported in the NDA submission.

Table 3 presents a summary of subjects with at least 6 months of exposure to Sanctura
XR, with new onset Open-Label TEAE’s regardless of relationship to the study drug
occurring in at least 5 subjects during the Open-Label phase by original randomization

treatment group.
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Table 3: Incidence of Open-Label TEAEs Regardless of Relationship Reported in af
Least 5 Patients by Preferred Term — Patients with at Least 6 Months
Exposure to Sanctura XR (Studies IP631-018 and IP631-022 Cambined)

Nuwmber of patients (%)
Placebo- | Sanctura XR -

Sanctura XR | Sanctura XR Total
MedDRA Preferred term N=1334 N=413 N=769
Tetal patients with at least 1 epen-label TEAE | 169 (47.7) 151 (46.0) 360 (46.8)
Urinary tract infection ’ 24 (3.6) 22033 42(5.5)
Caustipation _ 22{6.2) 1843 40052}
Dry mouth 24{6.8) 1en 35¢4.6)
Upner respiratory tract infection {31y 81 1925
Hypertension 9(2.3) 10024 192.5)
Sinusitis o{Lh 1229 1823
Arthralgia 8233 {1y 13D
Bronchitis 2(0.6} 9 2.2} 11{.4)
Nausea S(14) 51y 10(1.3)
Diarthea ’ 4(1.1) 5019 9{13)
Fatigue 206 7(1.% S{12}
Nasopharyngitis 617 3I0H 912
Headache 5{1.4 +(1.0) 1.3
Edema peripheral - 4.7 2(0.5) $(1.0)
Back Pain 3 {0.6) 3(1.2) 7{09)
Dysuria 308 1{1.0) 7{0.9)
Rash | 3 (‘0!3) $(1.0) 7(0.9)
Blood pressure increased 4(1.1} (0.5 6{0.8)
Gastroesophageal reflux disease 20.6} 4(1.0) 6 {0.8)
Influenza 3(0.8) 3{0.9) 6 {0.8)
Dizziness 2{0.6 $1(1.0) 6{0.8)
Depression 2{0.6) 4(1.0) 6 (0.8)
Nephrolithiasis 4{1.1) 200.3) &6{0.8)
Constipation aggravated : 3(0.8) 2{0.5) 5(0.7)
Urinary retention 1{0.3 1(1.0) 5{¢0.1)
Migraine ' 3{(0.8) 2(0.5) 500
Tachycardia ) 2 (0.6} 3.7 307

Table 4 presents a summary, in patients with at least 12 months of exposure to Sanctura
XR, of new onset TEAESs regatdless of relationship to study drug occurring in at least 2.
patients during the Open-Label phase by original randomization treatment group,

B
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Table 4: Incidence of Open-Label TEAES Regardless of Relationship Reported in af

Least 2 Patients by Preferred Term —

Sanctura XR to Sanctura XR Patieats

with 12 Months Exposure to Sanctura XR {Studies IP§31-818 and IP§31-622

Combined}
Number of patients (%)
Sanctura XR to Sanctura XR
MedDRA Preferred term N=138
Total patients with at least 1 Open-Label TEAE 2 {47.%)
Urinary tract infection 153 (6.3}
Sinusitis 104
Constipation 7¢29)
Dry mouth 625}
Hypertension 64§23
Broachitis 6 {25y
Gastroesophagest reflux disease 417D
Upper respiratory tract infection 4{L.7
Contusion 4407
Arthralgia 44058
Tachycardia 343
Voniting 3{(13)
Fatigae 3{13)
Gastroenteritis Vieal 3{1.3;
Influenza 3{1.3
Nasopharyagitis 3{13)
Fall 313
Back Pain 3{L.3)
Rash I3
Abdominal pain upper 2{0.8)
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Table 4 (continued)

Number of patients (%)
Saactura XR to Sanctura XR

MedDRA Preferred term N =118
Dyspepsia 2408
Gastritis 2{0.8)
Nausea ' 208
Edema peripheral 240.8)
Cystitis ‘ 2009
Paeumonia 2{0.8)
Stapiylococcal infection 2{0.8)
Back injury 2{0.8)
Jotnt sprain 2438)
Meniscus fesion 2{0.8;
Skin laceration ) 2608y
Weight decreased 208}
Hypercholesterolensia 2¢08)
Dizziness 268
Headache {08
Migrame 2408

| Asthma 2{0.8)

TFAF = ivastmentamarcant advarse avent

The incidence of new-onset, Open-Label TEAESs, in subjects with at least 6 months of
exposure to Sanctura XR, judged by the investigator as being at least possibly related to
study treatment and occurring in at least 2 subjects is provided in Table 5.
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Table 5: Incidence of At Least Passibly Refated Open-Labet TEAES Reported in at
Least 2 Patients by Preferred Termn — Patients with at Least 6 Mouths
Exposure to Sanctera XR (Studies IP631-018 and IP631-022 Combined)

[ ' Number of patients (%)
Placebo - Sanctura XR -
Sanctura XR Sanceura XR Total

MedDRA Preferved term ] N=2354 N=41% N = 769
Total patients with at least 1 af least pessibly 61 {173 304120y 111 (144
velated Open-Label TEAE

Constipation 19 (5.4 16 (3.9} 35(4.6)
Dry mouth 23 (6.3} 1127 3444
Headache 368 2(0.5) 507
Urinary retention 1{0.3} 4(1.0y . 507
Constipation aggravated 3(0.8) 2{0% 5 0.7)
Urinary tract infection : 3{0.8) 6{00) 304
Fatigue 2 (0.6} 2{0.5) 4{0.3)
Dyspepsia 1{.3) 2003 109
Dysuria 1{6.3) 2{0.3) 304
Blood pressure increased 1{0.3) 2{0.3) 309
Dizziness 0 {00 3{(0.%) ' ER(1X)]
Dysgensia 2 (0.6 1{0.2) XGRS
Dry eye 1{0.3) 1(0.3) 2{0.3
Nausea 2{0.6) 0{o.m 2{03)
Diarrhea ) 103 10.2) 203
Abdominal pain G{0.0) 240.5) 1{6.3)
Asthmia 2{0.6) G{om 2{0.3)

The incidence of new-onset, Open-Label TEAEs, in subjects with at least 12 months of
exposure to Sanctura XR, judged by the investigator as being at least possibly related to
study treatment and occurring in at least 2 subjects is provided in Table 6.

Table 6: Incidence of At Least Possibly Refated Open-Label TEAEs Reported in at
Least 2 Patients by Preferred Ters — Sanctara XR fo Sanctura XR Patients
with 12 Months Exposure e Sanctura XR (Studies IP631-018 and P631-022)

Number of patients (%6}
MedDRA Preferred term Sanctura XR to Sanctura XR
N=1238

Tozal patients with af least 1 at least 21 (8.8)

possibly related Open-Label TEAE

Dy mouth 6235y
Constipation * TR )

Dizziness 7 o “2{08)

Headache 2{0.8)

91



Table 7 presents the incidence of new-onset, Open-Label TEAEs occurring in at least
2.0% of all subjects with at least 6 months of exposure to Sanctura XR , by <65 year
and > 65 year age subgroups, while Table 8 presents the incidence of select at least
possibly related TEAEs by these age subgroups.

Table 7: Incidence of Open-Label FEAEs (Regardless of Relationship to Study Drug)
Occurring in at Least 2.8% of All Patients by Preferred Term and Age
Subgreups (<65 and = 65 years) — Patients With At Least 6 Mesuths Exposure
ta Sanctura XR (Studies IP631-61§ and IP5631-022 Combined}y
' Number of patients (%6)
Placeho - Sanctura XR -
Sanctura XR Sauctura XR
N=2334
< 65 years = 63 vears
MedDRA Preferred term (N=244) N=110}
Total patients witl: at least 1 117 (48.0) S2¢47.3) 116 (46.9) 73 {45.3)
Open-Eabel FEAE
Urinary tract infection 16 {6.6) 4(3.8 7.8 15(9.1)
Constipation 1457y 813 16 {(4.0y ${1.8)
Dry mouth 16 (6.6} 8¢7.3) 72.8) 324
Upper tespiratory tract infection 8333 317 § (2.4 2{1y
Hypertension ¢3 T G {00 520 530
Swusitis 6(2.3) 0{0.0) 7{2.8) 5(3.0)

Table 8: Incidence of Select At Least Possibly Related Open-Label TEAEs by
Preferred Term and Age Subgroups (<65 and = 65 vears) — Patients With At
Least 6 Months Expasure to Sanctara XR (Studies IP631-018 and IP631-022
Combined)
Number of patients (%)
Placebo - Saactura XK -
Sanctura XR Sanctura XR
N=3% N=415
< 65 vears 2 65 years < 65 years = 65 vears
MedDRA Preferred term N=244) {(N=110) (N=230) N=165)
Total patients with at least 1 at 40 (16.4) RINALR )] 30(12.0y 20{12.1}
least possibly related Open-
Label TEAE
Constipation 1244.9) 7{64) 9{3.6) 7
Dry mouth 16¢6.1y 8(7.3) 7(2.8) 1024
Utinary retention 1049 0 (0.6) 2(0.8) 2{1.2)
Urinary tract infection 3(1.2) G{6.6) 0{0.0} ¢ (0.0}
Headache 2(0.8) 169 2{0.8) 0 0.0
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Adverse Events of Interest

New-onset, Open-Label TEAEs of interest were reviewed for all subjects with at least 6
months or more of exposure. As described in the original study protocols, events of
interest were to be given special attention. These events of interest were defined

as: :

« anticholinergic events such as dry mouth, constipation, dry eyes, residual urine
volume (urinary retention), and rash.

» nervous system disorders such as headache and dizziness.

- cardiac-related events such as chest pain of a cardiac nature, angina pectorls and
myocardial infarction.

In addition, the following events were given special attention and are thus included
here: gut motility events (including constipation, aggravated constipation, abdominal
distension, abdominal discomfort, abdominal pain, lower abdominal pain, fecaloma,
and feces hard).

* UTI and urinary retention.

The anticholinergic events that occurred with the highest incidence during the Open-
Label phase included constipation and dry mouth. All constipation evens were judged
as mild or moderate in severity. There was one report of a subject with severe dry
mouth, while the remaining reports of dry mouth were judged to be either mild or
moderate in severity. New onset of dry eye was reported for only 2 subjects during the
Open-Label phase (both events were judged as mild and possibly related to study
medication) and there were 7 new reports of rash (1 of which was judged as possibly
related to study medication). Urinary retention was reported in 5 patients, and each of
these events was reported to be at least possibly related to study medication. Two of the
urinary retention events were judged to be severe by the investigator.

New onset of headache and dizziness were each reported in fewer than 1% of patients,
with approximately half of these events judged to be at least possibly related to study
treatment.

There were no reports of severe headache or dizziness.

Cardiac-related events were rare. Single reports of first degree atnoventrlcular block,
bradycardia, tachycardia, and left bundle branch block were the only cardiac-related
events

reported that were judged to be at least possibly related to study medication.

Gut motility events were the most common events of interest that started during Open-
Label phase, with constipation being the most frequent. Other gut motility events (eg,

abdominal discomfort, abdominal distension, and abdominal pain) were rarely reported.

The majority of constipation events were judged to be mild in severity and at least
possibly related to study treatment, and no-constipation event was judged to be severe.
There were 5 reports of aggravated constipation (from subjects who had a medical
history of constipation prior to entry into the study), each of which was judged to be at
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least possibly related to study treatment. One of these reports of aggravated constipation
was judged to be severe.

Only 3 subjects had one or more at least possibly related UTIs, and all other subjects(39
of 42 subjects) with UTIs had the causal relationship assessed as remote or definitely
not related to the study medication (causal relation was judged by the investigator).
There was 1 severe UTI reported, while the remaining reports were judged to be mild or
moderate in severity. At the Double-Blind Day-84, End-of-Study visit, Subject 036-
6114 (originally randomized to the Sanctura XR treatment group in the double-blind
phase) reported to the investigator that she was pregnant. Because of the pregnancy, the
subject was not continued into the Open-Label phase; however, we report the outcome
of the pregnancy here. The subject had reported taking birth control since 2003 (Lovia
1750 daily [QD]). The subject found out about the pregnancy the week prior to the Day-
84 visit (she was 6 weeks pregnant at the time of the End-of-Study visit). The
investigator followed the subject through to the end of her pregnancy, and reported that
the subject gave birth, without complications, to a healthy baby.

SAE’s

A total of 35 (4.6%) subjects experienced at least 1 new-onset, Open-Label SAE. None
of these SAEs was judged to be at least possibly related to study medication by the

- investigators. The SAEs reported in 2 or more subjects were: noncardiac chest pain (3,
0.4%), cerebrovascular accident (2, 0.3%), lumbar spinal stenosis (2, 0.3%),
nephrolithiasis (2, 0.3%) and pulmonary embolism (2, 0.3%). No other SAE was
reported in more than 1 subject. There were 2 serious gastrointestinal system events,
each reported in 1 subject: ulcerative colitis and gastroesophageal reflux disease. There
were no serious constipation or other gut motility events reported. There was no serious
urinary retention events reported, while there was 1 serious UTI event reported.

AE’s Resulting in Discontinuation from Study

A total of 22 (2.9%) subjects experienced an Open-Label TEAE that resulted in
premature

discontinuation from the Open-Label phase, and most of these TEAEs wer¢ judged to
be at least possibly related to study medication by the investigators. Only 3 TEAEs
resulted in premature discontinuation in more than one subject: dry mouth (4, 0.5%),
constipation (2, 0.3%) and dizziness (2, 0.3%). There was 1 subject who discontinued
due to aggravated constipation and 1subject who discontinued due to abdominal pain.

Deaths

-

Three subjects died during the ope'n-label?treatment phase. Two subjects died from
causes judged by the investigator to be unrelated to the study medication, while the
cause of the third death is unconfirmed at this time (the subject apparently died from
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complications of preexisting cancer, and on-going collection of data regarding the death
is underway). Brief narratives for these 3 subjects are provided below:

Subject 261-3355 was a 48-year old (at screening) white female who had been
randomized to active study medication in the Double-Blind study phase. She was first
treated with Sanctura XR on. ~— . Her past medical history is significant
for seasonal allergies, lower back and bilateral knee pain, tension headaches and
depression. She was taking Flonase and Allegra PRN since 2000 for her allergies and
Desogen since 2003 for birth control. On’ " (193 days following her
first dose of study medication), the subject experienced a pulmonary embolism. An
autopsy was performed and the cause of death was pulmonary thromboembolism. The
event was judged by the investigator to be definitely not related to study medication.

Subject 035-6400 was a 54-year old (at screening) white female who had been
randomized to active study medication in the Double-Blind study phase. She was first
treated with Sanctura XR on - tler past medical history includes
hypothyroidism since 1988 treated with daily synthroid replacement and post- _
menopause since 2000. She had been taking Triest and progesterone gel since 2000.
The subject had a history of abnormal stress tests. On~ =7 (143 days
following her first dose of study medication), the subject experienced a series of events,
including a left internal carotid artery occlusion, hypertension, an acute cerebral infarct
(a stroke in the middle cerebral artery territory), and a brain stem herniation. The
subject died the next day on®  ——— because of the herniation. All events were
Jjudged by the investigator to be definitely not related to study medication.

Subject 241-3688 was an 84-year old (at randomization) white female who had been
randomized to placebo in the Double-Blind study phase. She was first treated with
Sanctura XRon {he subject had a medical history of colon cancer,
hypertension, seasonal allergies, transient ischemic attack in 2005, hysterectomy,
ovarian cyst, bladder sling, arthritis, and hypothyroidism. She had been taking aspirin,
benicar, Protonix, synthroid, and fish oil. On (167 days following her
first dose of active study medication), the subject was diagnosed with metastatic
gynecologic malignancy to the right chest peritoneum (malignant pleural effusion),
presumed ovarian, for which she received chemotherapy. The event was considered
resolved with sequelae and judged by the investigator to be definitely not rélated to
study medication. On _ (179 days following her first dose of active
study medication), the subject experienced a pulmonary embolism, which was
considered resolved with sequelae and judged by the investigator to be definitely not
related to study medication. The subject withdrew from the study on November 30,
20060, citing that her chemotherapy would be very involved over the next several
months, but only returned her study medication and was not seen for the early
termination visit. A member of the site staff happened to notice in the local newspaper’s
obituary page that the subject had died on". ————— The study site obtained the
certificate of death which indicated that the cause of death was metastatic cancer of
unknown primary origin.
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Summary

The data for this safety update comes from subjects who voluntarily participated in the Open-
Label extension part of the two Phase 3 clinical studies, IP631-018 and IP631-022, which were
reported in the original NDA 22-103. This summary presents exposure and adverse event data
from 769 subjects with OAB who were treated with Sanctura XR for at least 6 months (> 24
weeks). In addition, 238 of these subjects had at least 12 months (= 48 weeks) of treatment with
Sanctura XR. These data were collected during the ongoing Open-Label phases of Studies
IP631-018 and IP631-022 and include the data in the clinical database as of December 15 , 2006.

Regardless of causal relationship to study medication, at least one new-onset, Open-Label TEAE
was reported in 360 of the 769 patients (46.8%) with at least 6 months of exposure to Sanctura
XR. TEAEs were most commonly reported in the gastrointestinal system. Most events were
judged by the investigators to be mild or moderate in severity. There were 111/769 (14.4%)
patients who experienced 1 or more TEAE that was considered by the investigator as at least
possibly-related to study medication, with constipation (4.6%), and dry mouth (4.4%) the most
common of these events. The rates observed in this Open-Label phase were significantly lower
than the rates observed during the Double-Blind phase (eg, during the Double-Blind phase, the at
least possibly-related TEAE incidence rates were 8.5% for constipation and 10.7% for dry
mouth). This disparity occurs in part because the Sanctura XR to Sanctura XR subjects with such
TEAEs would have already reported the events during the Double-Blind phase.

There was no increase in the incidence of gut-motility-related, antimuscarinic-type events in the
subgroup of subjects with at least 12 months of exposure to Sanctura XR when compared to
subjects with at least 6 months of exposure.

TEAEs were assessed by subgroups to discern whether there was an association between
demographic characteristics and the incidence of specific events reported. There were no
clinically meaningful differences between the treatment groups in the incidence of any new-
onset, Open-Label TEAEs by subgroups. Of note, there was no difference noted between age
subgroups in terms of overall TEAE incidence, and further, for the most commonly reported
TEAES (eg, dry mouth, constipation, urinary tract infection), incidence rates did not increase
from the younger subgroup to the older subgroup. When TEAE:s judged to be at least possibly
related by the investigator were reviewed for age subgroup differences, the incidence rates of
these events were similar between the age subgroups.

A total of 35/769 (4.6%) subjects experienced at least one SAE during the Open-Label phase.
None of these SAEs were judged to be at least possibly related to study medication by the
investigators. Five SAEs were reported in more than one subject: non-cardiac chest pain
(3,0.4%), cerebrovascular accident (2, 0.3%), lumbar spinal stenosis (2, 0.3%), nephrolithiasis
(2,0.3%) and pulmonary embolism (2, 0.3%). No other SAE was reported in more than 1
subject. There were 3 deaths reported, however, no.deaths were judged by the investigators to be
related to drug treatment. A total of 22 (2.9%) patients experienced an Open-Label TEAE that
resulted in premature discontinuation from the Open-Label phase, and most of these TEAEs
were judged to be at least possibly-related to study medication by the investigators."Qnly 3
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TEAE:S resulted in premature discontinuation in more than one patient: dry mouth, constipation
and dizziness.

Conclusions

There were no un-expected events observed during the Open-Label treatment period, and there
were no serious adverse events or deaths considered related to treatment with Sanctura XR. The
incidence and severity of gut-motility events during up to 12 months of treatment was low. The
safety data compiled for this 120 Day Safety Update Report are consistent with those reported
during the original NDA filing of the Double-Blind data, and support the conclusion that
Sanctura XR is generally well-tolerated and safe for the target population.

APPEARS THIS WAy
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NDA 22-103 ' ,
Medical Officer’s Memorandum: NDA Filing Review

Date Submitted: October 13, 2006

Date Received: October 18, 2006

Draft memo complete: November 20, 2006

Revisions complete: November 30, 2006

Drug Product: Sanctura XR (trospium chloride extended release capsules)
Dose: 60mg once daily : ‘
Sponsor: Indevus Pharmaceuticals, Inc.

Indication: Overactive Bladder

L. Executive Summary .

Objective: :

The purpose of this memo is to fulfill the regulatory requirement that a NDA be reviewed to
determine its suitability for filing under 21 CFR 314. This memorandum also serves to document
potential review issues identified during the Clinical filing review period.

Conclusion: ' :

A Clinical filing review of the submitted safety and efficacy information, and dosing recommendations
for Sanctura XR was conducted. Review of the clinical sections of the NDA submission failed to
identify any deficiencies that would constitute the basis for a Refuse-to File action. In the opinion of
this reviewer, the information and data in the submitted application is adequate to permit a substantive
clinical review. One potential review issues were identified, as follows:

1. The incidence and severity of reported adverse events of constipation will be a review issue.
This single potential review issue should be conveyed to Sponsor in the 74-Day letter.

I1. Administrative Filing Review

" Drug Product: -

Trospium chloride (trospium) is an ammonium derivative of atropine. It has predominant peripheral
antimuscarinic activity that antagonizes the effect of acetylcholine. It also acts as a parasympatholytic,
which in the urogenital tract enables detrusor relaxation and subsequent inhibition of bladdér evacuation,
leading to enhanced bladder compliance with increased bladder capacity and urinary control.

Trospium was first marketed in Germany in 1967 as a spasmolytic agent and received pan-European
approval in the 1990°s for specific therapeutic indications, including symptoms of overactive bladder
(OAB). FDA approval of trospium 20 mg BID, for treatment of OAB associated with symptoms of




urinary incontinence, urgency and frequency, occurred in May, 2004. This current submission
proposes a once daily (morning) dosage of trospium 60 mg in an extended release capsule (Sanctura
XR) for the same indication.

Basic Contents of the NDA: -
This NDA submission includes data from three Phase 1 pharmacokinetic and tolerability studies (82
subjects), a single Phase 2 study (148 subjects), and two Phase 3 studies (1165 subjects).

Review Method: ‘ - S
This review is based on criteria proposed in FDA’s guidance for filing, reflecting FDA’s
interpretation of 21 CFR 314.101 d(3), specifically: )

¢ Is there omission or incomplete submission of a required section of the NDA under 21 CFR
314.507

* Isthere failure to include evidence of effectiveness compatible with statutes and regulations?

¢ Is there omission of critical data, information or analyses necessary for evaluation of safety
and effectiveness, or failure to provide adequate directions for product use?

Filing Review Results:

1. Does the submission have omissions or incomplete presentations of required sections as

listed in Table 1?
Answer: No. The NDA contains the ¢
Clinical review.

ritical sections in sufficient detail to conduct an adequate

Table 1. Checklist for Critical Sections of the NDA.

Archive Copy Location

Required Sections (21 CFR 314.50)
The proposed text of the labeling. (c)(2)(i)

A summary of the clinical data. (€)(2)(viii)

Technical sections. "(d)

Controlled Clinical Studies.
(including summaries of efficacy (d)(5)(ii),
safety (d)(5)(vi), benefits/risks (d)(5)(viii)).

Case repoﬁ forms and tabulations. (f)

Financial certification and disclosure. (k)

mI\114-label\l 141-draft-label\proposed.doc
m5\53fclin-studfrep\535—rep—efﬁc—safety-
stud\5353-rep-analys-data-more-one-stud\
ip631-018-022.pdf

m2toc.pdf

m5\53-clin-stud-rep\535 -rep-efﬁp—safety—
stud\5351 -stud-rep-contr\ip631-018_pdf

m5\53~clin—stud—rep\535-rep-efﬁc-safe_ty-
stud\5351-stud-rep-contr\ip631-022. pdf

«  (forms) m5\53-clin-stud-rep\53 7-crf-ipl\
.* - crftoc.pdf '
(tabs) - mS5\datasets\datatoc.pdf

mI\13-admin-info\financial-cerf.pdf




2. Does the NDA clearly fail to include evidence of effectiveness compatible with the statute
and regulations? _ ’ . ~ '
Answer: No. The sponsor provided data from two (2), large, multi-center (129 U.S. sites),
randomized, double-blind, placebo-controlled studies of the safety and efficacy of Sanctura XR
once daily, for 12 weeks followed by an 9-month open-label treatment phase in subjects with
OAB. The studies appear to be adequate and well controlled. The primary efficacy variables
(based on diary reports) were: : :

* The change in average number of toilet voids per day.

* The change in urinary urge incontinence (UUI) episodes per day. :
Secondary endpoints included: average urine volume voided per micturition and health-related
quality of life instruments, such as the King’s Health Questionnaire and the OAB-q.

The Sponsor purports that changes-from-baseline in both primary endpoints were statistically
significant as compared to placebo. The internal consistency of the secondary efficacy provides
support for the findings from the primary efficacy analyses.

3. Does the NDA omit critical data, information or analyses needed to evaluate safety and

effectiveness or fail to provide adequate directions for product use?
Answer: No. The Phase 3 studies included a total of 1165 subjects. This is sufficient to assess
safety for Sanctura XR for the treatment of overactive bladder. The randomized patients were

- predominately female (approx. 85 %) with median age of approximately 58-59 years, range 21-
90. The treatment groups were well matched for demographic and baseline characteristics and
were representative of the patient population commonly diagnosed with OAB. At of the time of
submission of this original NDA, approximately 417 patients had received at least 6 months of
Sanctura XR. :

III. _ Summary of the Controlled Phase 3 Studies

Studies 1P631-018 and IP631-022 were Phase-3, double-blind, multi-center, randomized, placebo-
“controlled studies of safety and efficacy of Sanctura XR versus placebo, once daily, for 12 weeks.
Patients were offered the opportunity to continue treatment in a 9-month, open-label, extension
phase. - All sites were in the United States. It is notable that Study -018 was initially planned to
include up to 10 European sites, however, no European site enrolled patients

Study Objectives _ .
To evaluate the effects of once daily dosing of trospium chloride extended release capsules (60 mg)-
compared to placebo, on urinary frequency, urge incontinence episode frequency, and other
symptoms associated with OAB, over a 12-week period. : '

Study Design and Procedures. < ‘ S

The two studies were identical in design. Patients taking other OAB therapies were required to
undergo a 7-day washout period prior to the Baseline 3-day urinary diary. Treatment-naive patients
began the study with the Baseline 3-day diary. Patients were randomized to drug or placebo on a 1:1
basis. All randomized patients continued in the double-blind treatment phase for a total duration of




- 12 weeks. Randomization was stratified by the mean baseline number of toilet voids per 24 hours to
assure a fair distribution of disease severity within the 2 treatment groups. Patients were evaluated
periodically during the 12-week period and were offered the opportunity to continue into an open-
label phase of the trial for up to 9-months, . =~ T

Demographics . :
Randomized patients were predominantly middle-aged, Caucasian, and females. There were no

significant differences in the baseline characteristics in the two studies: Age ranged from 21-90, and
more specifically: age <65 (60-68 %), age 65 to <75 (22- 26 %), age >75 (10-15 %). In terms of
gender: females, 82-88 %, males, 12-18%. In terms of race: White 82-88 %, Black 6-10 %,
Hispanic 2-5 %, Other 1-2 %. Finally, approximately 45-50% of all patients had previously taken
medication for overactive bladder.

Efficacy Results :

Study-018: A statistically significant (p < 0.0001) decrease in average number of toilet voids per day
compared to placebo was observed at week 12. A statistically significant (p = 0.0022) decrease in
average number of urge urinary incontinence (UUI) episodes per day was also observed at week 12.
A summary of key results for these diary-based-efficacy endpoints is shown in Table 2. A negative
change (decrease from baseline) indicates improvement, :

Table 2. Study-018

key efficacy results for these diary-
(decrease from baseline) indicates improvement.

Efficacy endpoint Week Placebo Sanctura XR p-value
Toilet voids _ N =300 N=292
Baseline 0 12.74 : 12.78 0.9564
Change from baseline. 1 -1.24 -1.66 0.0092
4 -1.58 - -2.44 <0.0001
12 -1.99 -2.81 <0.0001
UUI Episodes/Day - N=300 -~ N=292
Baseline 0 4.14 S411 0.8144
Change from baseline 1 -1.24 : -1.86 0.0003
4 _-1.75 -2.36 0.0051
12 -1.93 A -2.48 ' 0.0022
UUI Episodes/Week ' N =300 N=292 :
Baseline 0 28.98 28.77 0.8144
Change from baseline 1 - -8.66 -13.03 ‘ 0.0003
- 4 _-12.24 -16.50 0.0054
A2 1349 .

1734 0.0024

Study-022: A statistically significant (p =0.0009) decrease in average number of toilet voids per day
compared to placebo was observed at week 12. A statistjcally significant decrease in average

=

number of UUI episodes per day compared to placebo wis also observed at week 12. A summary of
based efficacy endpoints is shown in.Table 3. A negative change

e




Table 3. Study-022

Efficacy endpoint : Week Placebo Sanctura XR p-value
Toilet voids N=276 N =267 -
Baseline ' 0 -12.94 - 12.84 0.2201
Change from baseline 1 -1.15 ' -1.41 0.0759
4 -1.71 -2.25 <0.0047
'. ‘ , 12 -1.80 254 <0.0009
UUI Episodes/Day B N=276 N =267 :
Baseline 0 4.04 4.02 0.5401
Change from baseline 1 -1.04 : -1.70 <0.0001
- 4 -1.51 : -2.25 <0.0001
: 12 - -1.62 -2.35 <0.0001
UUI Episodes/Week N=276 N =267
Baseline 0 28.31 28.15 0.5401
Change from baseline | -7.30 -11.89 ~ <0.0001
' 4 ' -10.58 -15.75 <0.0001
12 -11.33 _ -16.43 - <0.0001

Safety Results: _
The safety results for Sanctura XR were derived from reports of clinical adverse events, and

monitoring of clinical laboratories, ECGs, physical examinations and vital signs, in the clinical trials.

A total of 1165 patients were randomized into the 2 pivotal studies, and approximately 88 %

completed the full, 12-week course. The findings from both studies were similar and consistent. One
or more treatment emergent adverse events (TEAE’s) were experienced by 27.2 % of study drug -

patients and 16.7 % of placebo patients. The incidence of TEAE’s reported in at least 1 % of
patients is shown in Table 4:

Table 4. Incidence of Treatment Emergent Adverse Events in the Phase 3 studies

Number of Patients (%)

Placebo Sanctura XR

MedDRA Preferred Term : ‘ N=3587  N=578
Dry mouth v . 22 (3.7) 62 (10.2)
Constipation - , - 9(1.5) 49 (8.5)
Dry eve ) ' 1(02) 9 (1.6)
Flatulence . 3 (0.5) 9 (1.6)
Nausea ~2(03) 8 (1.49)
Abdominal pain 2(0.3) 8 (1.9
Dyspepsia 4 (0.1 7 (1.2)
Urinary tract infection =~~~ = o T 5(0.9) 7 (1.2)
Constipation aggravated : B : 3 (0.5) 7 (1.2)
Abdominal distension i ' ) 2 (0.3) 6 (1.0)

Nasal dryness ' 0(0.0) 6_(1.0)




As demonstrated in Table 4, for both pivotal studies, the expected treatment-related adverse events
(TEAES) associated with this class of drugs was reported: dry mouth 9-13 % and constipation 7-9 %.
No other treatment-related AE’s were seen in >2 % of subjects. ECG changes from baseline were
comparable between all treatment groups and no clinically meaningful differences were identified.

Thege were no deaths in either study. There were 10 (1.7 %) patients in the placebo group and 8
(1.4 %) in the Sanctura XR group that had at least 1 SAE, but none were judged by the mvestlgator
as being related to study medication.

The mean and median changes from baseline to endpoint for clinical laboratoryies, ECG parameters,
and the vital sign assessments were small and not clinically meaningful.

Reviewer's Comment: The study design for the 2 pivotal studies was appropriate for both
dose and indication. The enrolled patient population appears to mimic the general O4B
population in both demographics and other characteristics such as symptoms and
comorbidities. The reported clinical AE’s are those expected for this class of drugs and were
generally tolerated. The key efficacy analysis focused on change from Baseline to the Week
12 visit using both the intent-to-treat (last observation carried forward) data sets. The
primary efficacy endpoints achieved statistical significance in demonstrating decreases in
both primary endpoints: the number of toilet voids and UUI episodes. The clinical benefit of
this demonstrated treatment effect will be further exammea’ usmg responder analyses and
results from secondary endpoints.

Other data related to Safety will be derived from the ongoing 9-month open-label extension treatment
phase of these studies. Data from patients with at least 6 months exposure was submitted with this.
original NDA and the clinical adverse events judged to be at least possibly related to study drug by
the investigator are shown in Table 5.

Table 5. Incidence of Clinical Adverse Events in the Ongoing Open-Label Extension Study
(at lease 6 months of treatment received)

Number of Patients (%)

‘Placebo- Sanctura XR-

Sanctura XR  Sanctura XR
' N=222 N=417
MedDRA Preferred Term N '
Constipation 10 (4.5) 18 (4.3)
Dry mouth _ . 10(4.5) 9(2.2)
Elevated blood pressure_ ~1(0.5) 3(0.7)
Urinary retension ' ' : 109 2 (0.5)
Dyspepsia__ ’ S 0(0.0) 2 (0.5)
Fatigue R - ) © 0(0.0) o 2 (0.5)
Dizziness 7 : 0(0.0) 2 (0.5)
Dysuria : E - . 0(0.0) : 1(0.2)
Asthma ‘ : 209 0 (0.0)




Reviewer's Comment: As shown in Tables 4 and 5, the anticipated AE’s, dry moth and
constipation, are the most frequently recorded events, ranging from 10.2% and 8.5%,
respectively, in the initial studies to 4.4% and 3.0% in the preliminary data from the
ongoing extension study. These numbers may suggest that some degree of tolerance to
these particular AE’s develops after longer term exposure to drug.

Other clinical studies submitted in this NDA included three, Phase-1, PK and tolerability studies.
These were conducted as part of the early formulation- and dose-finding phase of thls drug
development program. They had the following objectives:
e To determine the pharmacokinetics of four different, once—daily formulations
o To compare the bioavailability of Sanctura XR in fasted, fed, or antacid treated subjects
e To characterize the steady-state PK and relative bioavailability of the 60 mg XR preparation
compared with the 20 mg dose BID.

Finally, Study IP631-016 was a Phase-2 trial evaluating the effects of Sanctura XR given in the
morning versus in the evening, and included blood sampling for PK assessments. In this study, the
incidences of dry mouth and constipation were slightly higher in the evening-dosed patients, and a
small but significant correlation of drug concentration and the incidence of dry mouth was seen
following morning dosing.

IV. Recommended Regulator;v Action :
The NDA is considered fileable from a Clinical perspective. A single Clinical comment should be
conveyed to Sponsor in the 74-Day Letter as follows:

 “The incidence and severity of reported adverse events of constipation will be a review issue.”

The Clinical review of this NDA will continue.

. Harry Handelsman, DO -
Medical Officer
Division of Reproductive and Urologic Products

Mark Hirsch, MD
Medical Leader in Urology - :
Division of Reproductive and Urologic Products
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