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1 EXECUTIVE SUMMARY

1.1 Recommendation on Regulatory Action

NDA 21-398 for Combigan (brimonidine tartrate/timolol maleate ophthalmic solution)
0.2%/0.5% is recommended for approval with the labeling revisions found in this review; the
IOP-lowering of Combigan BID was less than that seen with the concomitant administration of
0.5% timolol BID and 0.2% brimonidine TID, but the safety profile was improved.

1.2 Recommendation on Postmarketing Actions

1.2.1 Risk Management Activity

There are no proposed risk management actions except the usual postmarketing collection and
reporting of adverse experiences associated with the use of the drug product. '

1.2.2 Required Phase 4 Commitments

There are no recommended Phase 4 clinical study commitments.

1.2.3 Other Phase 4 Requests

There are no optional or recommended Phase 4 requests.

1.3 Summary of Clinical Findings

1.3.1 Brief Overview of Clinical Program

The data contained in the original NDA, in an amendment dated September 13, 2004, and in an
amendment dated June 29, 2006, did not adequately show that each component made a
contribution to the claimed effect of the combination product.

An alternative dosing regimen could provide a useful product if it could be demonstrated that the
safety profile of the proposed combination product is better than that of the individual agents
taken as currently permitted in the approved labeling; the combination’s IOP-lowering ability is
inferior (approximately 1-2 mmHg) to that of brimonidine and timolol given concomitantly.

Post-hoc analysis of the pooled phase 3 studies 012T/013T, patients receiving combination BID
had a significantly lower incidence of somnolence than patients receiving brimonidine TID.
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The Agency did not accept these post-hoc analyses, but they did serve to generate the hypothesis
that the safety profile of the proposed combination product is better than that of the individual
agents taken as currently permitted in the approved labeling for somnolence. Sleepiness is
associated with decreased reaction time and impaired cognitive performance, and the effect on
vehicular crashes resulting in injury and death is well established. A study conducted by Connor
et al (2002)" showed that an SSS score in the 4 to 7 range confers an 8-fold increased risk of a
serious car crash over scores in the 1 to 3 range (odds ratio = 8.2).

- Study 190342-023T was designed to address this hypothesis by evaluating and comparing the
safety of fixed combination BID with 0.2% Alphagan TID and 0.5% timolol BID given
concurrently following ocular administration for 10 days in healthy, adult subjects.

Although Study 190342-023T demonstrated that the safety profile of the proposed combination
product was numerically superior to the individual agents taken as currently permitted in their
approved labeling in the incidence of oral dryness adverse events, this difference in adverse
events was not sufficient to offset the combination’s inferior IOP-lowering ability
(approximately 1-2 mmHg) compared to that of brimonidine and timolol given concomitantly.
It would have greatly boosted Allergan’s claim that the safety profile of the proposed
combination product is significantly better than that of the individual agents taken as currently
permitted in their approved labeling had the proportion of sleepiness responders been
demonstrated as statistically and clinically significant.

After review of the statistical analysis plan for study 023T, the Agency suggested that Allergan
consider examining the effect of age on these adverse events. In response, Allergan reanalyzed
the adverse event of sleepiness in the older subset of subjects in the -023T trial. In subjects > 40
years old, the proportion of current severity of sleepiness responders was 16.0% (8/50) with
Combination and 37.0% (17/46) with Concurrent, p = 0.019.

From the December 20, 2006, approvable letter:

The Agency considers that there is preliminary evidence that the proposed combination
has an improved safety profile in subjects over the age of 40. To confirm this hypothesis,
a new trial similar to 190343-023T in a population of subjects whose age > 40 is
recommended; both the dry mouth and sleepiness endpoints would be expected to show
significance and the magnitude would be expected to be at least that observed in the
patients >40 years old in study 190343- 023T.

Study 190342-024T submitted in this May 2, 2007, amendment was designed to address this
deficiency by evaluating and comparing the safety of fixed combination BID with 0.2%
Alphagan TID and 0.5% timolol BID given concurrently following ocular administration for 10
days in glaucoma and ocular hypertension patients.

! Connor J, Norton R, Ameratunga S, et al. Driver sleepiness and risk of serious injury to
car occupants: population based case control study. BMJ 2002;324:11-25.
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1.3.2 Efficacy

No efficacy measurements were performed during study 190342-024T.

There is no new information submitted to alter the conclusion from the original NDA M.O.
review:

o There are statistically significant differences in IOP at baseline between the combination
and timolol in study 190342-012T.

¢ Neither study 190342-012T nor 190342-013T demonstrates a clinically significant
contribution of brimonidine tartrate 0.2% to the combination product,

e There is a reproducible loss of IOP lowering ability of the combination versus
brimonidine tartrate 0.2% seen in both phase 3 studies at hour 9 during each diurnal
measurement.

¢ Neither study 190342-012T nor 190342-013T demonstrates a clinically significant
contribution of timolol 0.5% to the combination product.

There is no new information submitted to alter the conclusion from the review of the September
13, 2004, M.O. review:

e Study 190342-019T fails to demonstrate that the efficacy of the combination product is
equivalent to the efficacy attained when each of the individual components are dosed
concurrently.

1.3.3 Safety

By finding a significant between-group difference in the current severity of Sleepiness
Responders (a clinically relevant endpoint associated with decreased reaction time and impaired
cognitive performance), Allergan has demonstrated that the fixed combination, alternative dosing
regimen would provide a useful product because the safety profile of the proposed combination
product is better than that of the individual agents taken as currently permitted in the approved
labeling. The combination’s IOP-lowering ablhty is, however, inferior (approx1mately 1-2
mmHg) to that of brimonidine and timolol given concomitantly.

The submitted studies in NDA 21-398 otherwise demonstrate no new, clinically relevant safety
findings with the use of brimonidine tartrate O 2%/timolol 0.5% ophthalmic solution in lowering
intraocular pressure in patients with esssssss ~ glaucoma or ocular hypertensmn Versus
individual monotherapies.
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1.3.4 Dosing Regimen and Administration

There is no recommendation for changing the dosing regimen for the combination product. See
section 1.3.2 for dosing considerations.

1.3.5 Drug-Drug Interactions

Drug-drug interactions were not evaluated in this submission. There are theoretical reactions per
the individual labels for brimonidine and timolol which are addressed in the revised labeling:

Antihypertensives/Cardiac glycosides
Beta-adrenergic blocking agents
Calcium antagonists
Catecholamine-depleting drugs

CNS Depressants

CYP2D6 inhibitors

Tricyclic Antidepressants.

1.3.6 Special Populations

An evaluation of this use of this product in special populations was conducted in the original
NDA review. There were no significant differences seen in the IOP lowering ability of the
combination product in any of the subgroups analyzed. There weré no gender, age or race
effects on safety or efficacy with the use of the combination product.

Appears This Way
On Original
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2 INTRODUCTION AND BACKGROUND

Product information, currently available treatments for this indication, availability of proposed
active ingredient in the United States, important issues with pharmacologically related products,
presubmission regulatory activity, and relevant background information are located in the review
of the original NDA submission.

3 SIGNIFICANT FINDINGS FROM OTHER REVIEW DISCIPLINES

3.1 CMC (and Product Microbiology, if Applicable)

Not applicable to this amendment. There are no remaining issues. See previous CMC reviews
for this NDA.

The submitted label has been reviewed by CMC and appropriate changes incorporated.

3.2 Animal Pharmacology/Toxicology

Not applicable to this amendment. There are no remaining issues. See previous
Pharmacology/Toxicology reviews for this NDA.

The submitted label has been reviewed by Pharmacology/Toxicology and appropriate changes
incorporated.

Appears This Way
On Original
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4 DATA SOURCES, REVIEW STRATEGY, AND DATA INTEGRITY

4.1 Sources of Clinical Data

Sources of clinical data utilized in this review include all the previously submitted/currently submitted trials conducted by the
applicant as found in the following List of Clinical Studies in Section 4.2 of this review. :

4.2 Tables of Clinical Studies

From the September 19, 2002, submission:

190342-012T

brimonidine tartrat .2/

Multicenter, 3 months 573/497
Phase 3 Safety | randomized, (plus 9- glaucoma and timolol 0.5%
and Efficacy double masked, | month ocular
parallel, active | masked hypertension brimonidine tartrate 0.2% | 1 gtt TID
control extension)
timolol 0.5% 1 gtt BID?®
190342-013T Multicenter, 3 months Open angle brimonidine tartrate 0.2%/ | Igtt BID ® 586/502
Phase 3 Safety | randomized, (plus 9- glaucoma and timolol 0.5%
and Efficacy double masked, | month ocular
parallel, active | masked hypertension brimonidine tartrate 0.2% | 1 gtt TID
control extension)
timolol 0.5% 1 gtt BID?

*active drug administered in the morning and evening with masked vehicle administered in the afternoon
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From the September 13, 2004, submission:

£l AN

190342-019T | Multicenter, Open angl brimonidine tartrate 0.2%/ 432/403
Phase 3 randomized, glaucoma and timolol 0.5% .
Concurrent double masked, ocular :
Versus parallel, active hypertension brimonidine tartrate 0.2% | 1 gtt TID2
concomitant control ]
therapy brimonidine tartrate 0.2% | 1 gt TID
+ timolol 0.5% 1 gtt BID

'masked vehicle administered TID (morning, afternoon, and evening)
’masked vehicle was administered BID (morning and evening)

From the June 29, 2006, submission:

: ration o1 . o
190342-023T Multicenter, brimonidine tartrate 0.2%/ 452/44]
Phase 3 Safety | randomized, timolol 0.5%

double masked,
parallel, active brimonidine tartrate 0.2%
control + timolol 0.5%

‘masked vehicle administered TID (morning, afternoon, and evening)

10
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From the May 2, 2007, submissioh:

e

B A ] : XN S
190342-024T Multicenter, Open angle brimonidine tartrate 0.2%/

Phase 3 Safety | randomized, glaucoma and timolol 0.5%

double masked, ocular
parallel, active hypertension brimonidine tartrate 0.2%
control + timolol 0.5%

604/590

'masked vehicle administered TID (morning, afternoon, and evening

11
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4.3 Review Strategy

The May 2, 2007, submission was submitted electronically. All subsequent amendments were
submitted electronically. All study reports were reviewed. The included clinical study report
and all previously submitted study reports (see Section 4.2) formed the basis for the review of
safety for the proposed indication.

A literature search conducted by this reviewer failed to identify any literature references which

were contrary to the information provided or referenced by Allergan in this application for this
indication.

4.4 Data Quality and Integrity

There is no evidence that the submitted study and previously submitted studies were not
conducted in accordance with acceptable clinical ethical standards.

4.5 Compliance with Good Clinical Practices

All studies were conducted in accordance with accepted clinical and ethical standards.

4.6 Financial Disclosures

The applicant has adequately disclosed financial arrangements with clinical investigators as
recommended in the FDA guidance for industry on Financial Disclosure by Clinical
Investigators for 190342-024T. The forms for -012T, -013T, -019T, and -023T have previously
been submitted to the NDA

S CLINICAL PHARMACOLOGY

Not applicable to this amendment. There are no remaining issues. See previous clinical
pharmacology reviews for this NDA.

The submitted label has been reviewed by Clinical Pharmacology and appropriate changes
incorporated.

12
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6 INTEGRATED REVIEW OF EFFICACY

6.1 Indication

The indication sought in this new drug application is:

Combigan (brimonidine tartrate/ timolol ophthalmic solution) 0.2%/0.5% is indicated for
the reduction of elevated intraocular pressure in patients with glaucoma or ocular
hypertension who require adjunctive or replacement therapy due to inadequately
controlled IOP.

6.1.1 Methods

All submitted clinical study reports, clinical protocols, summary documents, and cited references
were reviewed. All submitted studies were reviewed separately and subsequently assessed in
aggregate.

The application was submitted in electronic format including proposed draft labeling and Case
Report Forms for discontinued subjects for the submitted trial 190342-024T.

The medical reviewer conducted a PubMed electronic literature search to supplement the
submitted review of the relevant literature. There was no significant new information found in
the published literature.

6.1.2 General Discussion of Endpoints

See previous clinical reviews for this New Drug Application.

The data contained in the original NDA, in an amendment dated September 13, 2004, and in an
amendment dated June 29, 2006, did not adequately show that each component made a
contribution to the claimed effect of the combination product.

An alternative dosing regimen could provide a useful product if it could be demonstrated that the
safety profile of the proposed combination product is better than that of the individual agents
taken as currently permitted in the approved labeling; the combination’s IOP-lowering ability is
inferior (approximately 1-2 mmHg) to that of brimonidine and timolol given concomitantly.

Study 190342-24T submitted in this May 2, 2007, amendment was designed to address this
deficiency by evaluating and comparing the safety of fixed combination BID with 0.2%
Alphagan TID and 0.5% timolol BID given concurrently following ocular administration for 10
days in glaucoma and ocular hypertension patients.

13
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By finding a significant between-group difference in the current severity of Sleepiness
Responders (a clinically relevant endpoint associated with decreased reaction time and impaired
cognitive performance), Allergan has demonstrated that the fixed combination, alternative dosing
regimen would provide a useful product because the safety profile of the proposed combination
product is better than that of the individual agents taken as currently permitted in the approved
labeling. The combination’s IOP-lowering ability is, however, inferior (approximately 1-2
mmHg) to that of brimonidine and timolol given concomitantly.

NDA 21-398 for Combigan (brimonidine tartrate/timolo] maleate ophthalmic solution)
0.2%/0.5% is recommended for approval with the labeling revisions found in the review; the
IOP-lowering of Combigan BID was slightly less than that seen with the concomitant
administration of 0.5% timolol BID and 0.2% brimonidine TID.

See Section 7.3 of this review for a more detailed regulatory history.
6.1.3 Study Design

Study Number: 190342-024T

Study Initiation Date: 25 November 2005
Study Completion Date: 26 January 2007

A Multi-Center, Randomized, Double-Masked, Parallel-Group Study to Evaluate the
Safety of BID (Twice-Daily) Administration of 0.2% Brimonidine Tartrate/
0.5% Timolol Fixed Combination Ophthalmic Solution Compared with Alphagan
(0.2% Brimonidine Tartrate) TID (Three Times Daily) and 0.5% Timolol BID Given
Concurrently in Glaucoma or Ocular Hypertension Patients for Ten Days

Principal Investigator Name (Number), Address g;l:::, ?:gt;ce??ﬁzsle) N Plila:ltrl:tl::rs
Jason Bacharach, MD (3761) — 4 | 80201-
North Bay Eye Associates, Inc 80250
104 Lynch Creek Way

Suites 15 & 12 Petaluma

California 94954 USA

Luca Brigatti, MD (4084) 5 81101-
University of Arizona / 81150
Department of Ophthalmology Clinical Studies

707 North Alvernon Way

Suite 301, 3rd Floor Tucson

Arizona 85711 USA

14
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Principal Investigator Name (Number), Address 18;':::, ll))i::'?ep?ﬁf)sle) N ll\;?l?rfll;:rs
Louis B Cantor, MD (2117) 24 | 81001-
University Hospital and Outpatient Center 81050
550 North University Boulevard Indianapolis

Indiana 46202 USA

E Randy Craven, MD (2027) 9 80301-
8101 East Lowry Blvd. 80350
Suite #110

Denver, Colorado 80230 USA

William F Davitt, ITT, MD (3809) None 20 | 80351-
Corona Research Consultants, Inc 80400
8815 Dyer Street, Suites 130 and 165

El Paso, Texas 79904 USA

Douglas G. Day, MD (2851) _ None 36 | 80901-
Omni Eye Services 80950
5505 Peachtree-Dunwoody Road, Suite 300 Atlanta 81701~
Georgia 30339 USA 81750
Harvey B. DuBiner, MD (2450) None 25 | 80251-
Eye Care Centers Management, Inc. 80300
Clayton Eye Center

1000 Corporate Center Drive, Suite 100 and 120

Morrow, Georgia 30260 USA

Robert M Feldman, MD (2910) anmm— 10 | 81051-
Hermann Eye Center 81100
6411 Fannin Street, 7th Floor Jones

Houston, Texas 77030 USA

John Foley, MD (3768) None 15 | 81151-
Eastern Shore Eye Center 81200
3297 Broad Street

Exmore, Virginia 23350 USA

Michael S Korenfeld, MD (4666) 54 | 80801-
Comprehensive Eye Care, Ltd —— 80850
901 East Third Street 81551-
Washington, Missouri 63090 USA 81600

15
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Principal Investigator Name (Number), Address g;l:::’ I]))aergt;?ep?ll{l(t;e) N II‘}?ltlll:}ll)l:rs
Theodore Krupin, MD (2871) None 1 80401-
University Eye Specialists 80450
676 North Saint Clair

Suite 320

Chicago, Illinois 60611 USA

Donald McCormack, MD (1942) —m— 8 81201-
Boulder Medical Center . 81250
PC 2750 Broadway

Boulder, Colorado 80304 USA

Thomas K Mundorf, MD (1485) None 25 | 80451-
Presbyterian Medical Tower Laboratory 80500
1718 E. Fourth Street, Suite 102

Charlotte, North Carolina 28204 USA

Michael Rotberg, MD (2037) ———— 21 | 80951-
Charlotte Eye, Ear, Nose, and Throat Associates, PA 81000
6035 Fairview Road

Charlotte, North Carolina 28210 USA

Kenneth Sall, MD (2707) None 100 | 80101-
Sall Eye Research Medical Center 80200
11423 187th Street, Suite 200 81451-
Artesia, California 90701 USA 81550
Howard I Schenker, MD (2429) enEE—— 85 [ 81251-
Rochester Ophthalmological Group PC o 81300
2100 South Clinton Avenue 81651-
Rochester, New York 14618 USA — 81700
Steven T Simmons, MD (1655) 2 ] 81351-
Glaucoma Consultants of the Capital Region y ] . 81400
1240 New Scotland Road, Suite 201

Slingerlands, New York 12159 USA

Michael Tepedino, MD (3212) None 49 | 81301-
Comerstone Eye Care 81350
307 Lindsay Street 81601-
High Point, North Carolina 27262 USA 81650

16
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Principal Investigator Name (Number), Address g;l:;:, l;;ergt:'i??llle)sle) N ll;?xt:ll)l:rs
9 | 80701-
Gail Torkildsen, MD (4615) 80750
Ophthalmic Research Associates
863 Turnpike Street North Andover, Massachusetts
01845 USA
4 | 80551
Jacob T Wilensky, MD (0296) 80600
University of Illinois at Chicago
1855 West Taylor, Room 2.05 Chicago, Illinois 60612
USA
Robert Williams, MD (2710) None 17 282(5)(1)-
Taustine Eye Center
1169 Eastern Parkway, Suite 3427
Louisville, Kentucky 40217 USA
. None 81 80001-
David Wirta, MD (3276) 80100
David Wirta, Inc Eye Research Foundation
. . 81751-
1501 Superior Avenue, Suite 303 81800
Newport Beach, California 92663 USA

This study was a multicenter, randomized, double-masked, parallel-group safety study consisting
of 5 scheduled visits: Screening (Day -50 to Day -3), Baseline (Day -1), Day 1, Day 9, and Day
10. Patients with OHT, chronic open-angle glaucoma, chronic angle-closure glaucoma with a
patent iridotomy/iridectomy, pseudoexfoliative glaucoma, or pigmentary glaucoma who required
bilateral treatment were eligible to enter the study.

A total of 604 patients were enrolled (598 planned) and assigned in a 1:1 allocation to
1 of 2 masked treatment groups:

¢ Combination: 0.2% brimonidine tartrate/0.5% timolol combination ophthalmic solution
administered BID (morning and evening), or

* Concurrent: Alphagan ophthalmic solution (0.2% brimonidine tartrate) administered TID
(morning, afternoon, and evening) and timolol ophthalmic solution (0.5% timolol)
administered BID (morning and evening).
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For patients in the Combination group, the Combination was administered BID (morning and
evening) with brimonidine vehicle administered TID (morning, afternoon, and evening) to
maintain proper masking.

Patients began study medication dosing in the morning between 07:00 and 09:00 (Hour 0) of
Day 1 and dosing continued through Hour 6 on Day 10. On Days 1, 9 and 10, dosing was
performed by the site personnel at Hours 0 and 6. Patients administered the Hour 12 dose on
Days 1 and 9 and all doses on Days 2 to 8.

No efficacy measurements were performed for this study. This study directly compared the
safety of Combination and Concurrent by specifically assessing sleepiness, dry mouth, and
dizziness as follows:

* the current severity of sleepiness (using the 7-point Stanford Sleepiness Scale [SSS]
questionnaire with 1 being the most alert and 7 being the most tired); dry mouth (using a
5-point scale questionnaire with 1 being “not experiencing the symptom at all” and 5
being “intolerable”); and dizziness (using a 5-point scale questionnaire with 1 being “not
experiencing the symptom at all” and 5 being “intolerable”™);

¢ an assessment of the amount of saliva based on the weight of an unstimulated saliva
collection;

* the frequency of dry mouth, sleepiness, and dizziness since the patient’s last visit as
assessed by a retrospective 5-point scale questionnaire with 1 being “never” and 5 being
“always.”

The primary safety assessment endpoint was the proportion of “Sleepiness Responders” defined
as a patient who at any time over the course of the study (i.e., on Day 1, Day 9, or Day 10) had a
current severity of sleepiness score of at least 4 (somewhat foggy, let down) as well as at least a
2-unit increase from the baseline score.

Standard safety measures performed during the study included adverse events (AEs), blood
pressure (BP), and pulse rate (PR), IOP, visual acuity (VA), and biomicroscopy.

Inclusion Criteria

The following criteria were requirements for entry into the study:

1) Male or Female, at least 18 years of age and legal age of consent

2) Written informed consent and authorization obtained prior to any study related procedures

3) Patient had ocular hypertension, chronic open-angle glaucoma, chronic angle-closure
glaucoma with patent iridotomy/iridectomy, pseudoexfoliative glaucoma, or pigmentary
glaucoma in both eyes

4) A best-corrected visual acuity (BCVA) score equivalent to a Snellen acuity of 20/100 or
better in each eye, using a logarithmic visual acuity chart for testing at 10 feet

5) Patient had a stable IOP and was able to be washed out of his/her IOP-lowering medications
(if applicable)

6) At Baseline, the patient was appropriately washed out of all IOP-lowering medications
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7) Patient required bilateral IOP-lowering treatment

8) Acceptable fasting blood analysis (hematology, blood chemistry) and urinalysis results
(acceptable blood and urinalysis results were those within the reference range as defined by
the laboratory or results “out-of-range™ but still acceptable to the investigator and consistent
with the study inclusion / exclusion criteria)

9) Negative screen for drugs of abuse, nicotine, and alcohol

10) A negative urine pregnancy test for female patients of childbearing potential at the baseline
visit. A female was considered to be of childbearing potential unless she was post-
menopausal or without a uterus and/or both ovaries.

11) Ability to follow study instructions and likely to complete all required visits.

Exclusion Criteria :

The following were criteria for exclusion from participating in the study:

1) Any uncontrolled systemic disease '

2) Patients with any abnormality of the lids, ocular surface, or lacrimal duct system that could
have affected absorption

3) Active ocular disease (e.g., uveitis, ocular infections, chronic blepharitis, or severe dry eye),
that in the opinion of the investigator would have interfered with the interpretation of the
study data. Myopia, strabismus, and cataracts were allowed provided other criteria were met.

4) History of excessive consumption of alcohol, or alcohol-dependency within the last 2 years.
Use of alcohol within 3 days prior to baseline, or anticipated use during the study

5) History of illicit drug abuse (e.g., phencyclidine, benzodiazepines, cannabinoids,
amphetamines, barbiturates, cocaine, and opiates) ’

6) History of excessive consumption of xanthine-containing products, or caffeine dependency,
or anticipated excessive use during the course of the study

7) Required use of ocular medications (post-baseline visit) other than the study medication
(occasional use of artificial tears was allowed)

8) Treatment with any alpha-agonists, alpha-antagonists (including medications for benign
prostate hyperplasia), anticholinergic, antihistamines, or cold medications within 2 weeks
prior to baseline or during the study

9) Patients who anticipated using tobacco products during the study

10) Patients who anticipated drinking more than 24 ounces of caffeinated drinks per day during
the study

11) Females who were pregnant, nursing, or planning a pregnancy or who were of childbearing
potential and not using a reliable method of contraception

12) Contraindication to beta-adrenoreceptor antagonist therapy. Contraindications included, but
were not limited to, chronic obstructive pulmonary disease, bronchial asthma, sinus
bradycardia, second and third degree atrioventricular block, uncontrolled congestive heart
failure, history of severe myocardial infarction, or clinically relevant low or high heart
(pulse) rate or blood pressure.

13) Patients with cardiovascular disease were not enrolled unless their disease was controlled and
clearance had been obtained from the treating primary care physician or cardiologist

14) Contraindication to brimonidine therapy such as concurrent use of monoamine oxidase
(MAO) inhibitor therapy
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15) Concurrent use or anticipated treatment with adrenergic augmenting psychotropic drugs (i.e.,
tricyclic antidepressants such as desipramine or amitriptyline)

16) Patient had a sleep disorder or patient could not or was unwilling to sleep approximately 8
hours/night for the week before and during the study

17) Anticipated wearing of contact lenses during the study (use of soft lenses should have been
discontinued at least 2 days prior to baseline, and use of rigid gas permeable [RGP] or hard
contact lenses should have been discontinued at least 1 week prior to baseline)

18) Current enrollment in an investigational drug or device study or participation in such a study
within 30 days prior to the baseline visit

19) Patient had a condition or was in a situation which, in the investigator’s opinion, may have
put the patient at significant risk, may have confounded the study results, or may have
interfered significantly with the patient’s participation in the study.

On Original
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~ Schedule of Visits and Measurements 190342-024T

Visits and y Question | Saliva
Timepoints ! -naires’

Screening
Day -50 10 -3

Anytime

Baseline, Day -]
15:00-17:60

Day i
Hour 0
Hour 6
Hour 8

Day 9
Hour 0
Hour 6
Hour §

Day 10
Hour 0
Hour 6
Hour §

Early Exit
Anytime

X

Abbreviations: Hx = History, Lab = Laboratory, Preg = Pregnancy, BP = Blood Pressure, PR = Pulse Rate,

AE = Adverse Event, SME = Serious Medical Event, Assess = Assessment, PE = Physical Exam

a  Consent included study Tinforined Consent and Authorization; medical and social historfes were
taken, _

b Laboratory draw included fasting blood draw, urinalysis, and urine drug screen. Fasting should not
have begun until afier consent had been sighed. Samples should have been collected and reviewed
prior to randomization.

¢ Eye exam included visual acuity, biomicroscopy, and intraocular pressure. At the screening visitan

ophthalinoscopy exam should have i neluded cupfdise ratio.

Pregnancy test for females of childbearing potential.

SMEs were assessed between the time informed consent was signed and randomization into the study,

Symptomn questionnaires included dry mouth, dizziness, and sleepiness assessients.

Patients should have had no food or drink at least | hour priorto assessment.

Source: Table 9.5-2

Rt IR

uz
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Demographics — ITT population

Combination Concurrent Total
Variable N =304 N =300 N =604
Age (years)
mean (range) 64.2 21 10 94) 63.8 (24 t0 94) 64.0 (21 to0 94)
<40 12 (3.9%) 9 (3.0%) 21 (3.5%)
40 - < 65 135 (44.4%) 132 (44.0%) 267 (44.2%)
>65 157 (51.6%) 159 (53.0%) 316 (532.3%)
Sex '
male 120 (39.5%) 122 (40.7%) 242 (40.1%)
female 184 (60.5%) 178 (59.3%) 362 (59.9%)
Race
black 57 (18.8%) 55 (18.3%) 112 (18.5%)
non-black
Caucasian 193 (63.5%) 184 (61.3%) 377 (62.4%)
Asian 6 (2.0%) 10 (3.3%) 16 (2.6%)
Hispanic 45 (14.8%) 45 (15.0%) 90 (14.9%)
Other® 3(1.0%) 6 (2.0%) 9(1.5%)

Source: Table 14.1-2.1 and 14.1-2.2
a  Other race included Indian, Euro-American, Pacific Islander/Hispanic, Persian, Pakistanian, Native
American & Hispanic, American Indian - Native American. ‘

Reviewer’s Comments:

For the ITT/Safety population, demographics for the 2 treatment groups were comparable at
baseline

6.1.4 Efficacy Findings
No efficacy measurements were performed during study 190342-024T.
Reviéwer’s Comments:

Only baseline intraocular pressure was measured in 190342-024T.
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6.1.5 Clinical Microbiology

Not applicable to this application.

6.1.6 Efficacy Conclusions

No efficacy measurements were performed during study 190342-024T.

There is no new information submitted to alter the conclusion from the original NDA M.O.
review: '

* There are statistically significant differences in IOP at baseline between the combination
and timolol in study 190342-012T.

® Neither study 190342-012T nor 190342-013T demonstrates a clinically significant
contribution of brimonidine tartrate 0.2% to the combination product.

e There is a reproducible loss of IOP lowering ability of the combination versus
brimonidine tartrate 0.2% seen in both phase 3 studies at hour 9 during each diurnal
measurement.

® Neither study 190342-012T nor 190342-013T demonstrates a clinically significant
contribution of timolol 0.5% to the combination product.

There is no new information submitted to alter the conclusion from the review of the September
13, 2004, M.O. review:

* Study 190342-019T fails to demonstrate that the efficacy of the combination product is

equivalent to the efficacy attained when each of the individual components are dosed
concurrently.

7 INTEGRATED REVIEW OF SAFETY

7.1 Methods and Findings
All submitted clinical study reports, clinical protocols, summary documents, and cited references
were reviewed. All submitted studies were reviewed separately and subsequently assessed in

aggregate.

The application was submitted in electronic format including proposed draft labeling and Case
Report Forms for discontinued subjects for the submitted trial 190342-024T.
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The medical reviewer conducted a PubMed electronic literature search to supplement the
submitted review of the relevant literature. There was no significant new information found in
the published literature.

7.1.1 Deaths

No deaths were reported during study 190342-024T.

7.1.2 Other Serious Adverse Events

Table 7.1.2 - All Serious Adverse Events 190342-024T

Patient Tx Group Age/Sex/Race Coded AE Outcome DC Due to AE
Term
3768-81158 Combination 68/F/B Cerebral Resolved w/Tx Yes
infarction
4666-80833 Concurrent 85/F/C Gastric ulcer Resolved w/Tx Yes
hemorrhage
Bradycardia Resolved w/Tx

Source: Table 14.3.2-1
Patient 3768-81158 (Combination )

This 68-year-old woman was randomized to the 0.2% brimonidine tartrate/0.5% timolol BID
fixed combination ophthalmic solution for approximately one week when, on s she
was hospitalized due to a cerebral infarction. The final hospital discharge summary
characterized this event as an embolic stroke in a subject found to have atrial fibrillation on
electrocardiogram and a mural thrombus in the left ventricle on ultrasound. It should also be
noted that the subject was on a beta-blocker (metoprolol) at the time of the AE. The event
resolved without sequelae.

The study drug was discontinued and the subject exited the study on 07/APR/06.
Patient 4666-80833 (Concurrent)

This 85-year-old woman was randomized to Alphagan TID and 0.5 % timolol BID (concurrent
treatment) for approximately 2 days when she was hospitalized due to a gastrointestinal

bleeding ulcer. She underwent an upper gastrointestinal series ==—— and a colonoscopy
. wmmmemny  During her hospitalization, on  eems bradycardia was also diagnosed and
she underwent placement of a pacemaker . emmmn . Atthe time of this event, the subject’s

concomitant medication included a nonsteroidal anti-inflammatory drug (Aleve). The subject
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had a past medical history of arthythmia and was discharged with the diagnoses of mitral

stenosis, atrial fibrillation, and sick sinus syndrome. Each event resolved without sequelae.

The study drug was discontinued and the subject exited the study on 30/JUN/06.

7.1.3 Dropouts and Other Significant Adverse Events

7.1.3.1 Overall profile of dropouts

Table 7.1.3.1 — Discontinued Patients with Exit Reasons 190342-024T

Patient Age/Sex/Race Date of | Date of 1™ | Reason for Discontinuing Safety mITT
' Exit Dose DC AE
Combination
2037-80954 64/M/C 06FEBO6 | 31JANO6 AE Allergic Yes Yes
contact
dermatitis
2450-80276 75/F/C 08MARO6 | 28FEBO06 Other: Yes No
noncompliant
w/ dosing
2707-81469 68/M/H 228EP06 | 13SEP06 Other: lost Yes Yes
study meds
3276-80093 67/M/A 12DECO06 | 06DEC06 | Personal (job Yes Yes
scheduling
problem)
3768-81158 68/F/B 07APRO6 | 30MARO6 AE Cerebral Yes Yes
infarction
Concurrent
1942-81201 |~ 75/M/C 20MARO6 | 14MARO6 AE Allergic Yes Yes
conjunctivitis
. Lid dermatitis
2429-81655 62/M/C 08JANO7 | 03JANO7 AE Allergic Yes Yes
‘ conjunctivitis
2450-80266 50/B/F 28MARO06 | 28FEB06 Personal Yes Yes
(elective
hysterectomy)
3212-81604 79/F/C 02NOV06 | 240CT06 Personal Yes Yes
(unspecified
“emergency™)
3276-80018 81/F/A 05APROS | 28MARO6 AE Alphagan Yes Yes
allergy
3276-80067 58/FH 26SEP06 | 26SEP06 Personal Yes No
(sick mother)
4666-80807 27/M/C 22MARO06 | 22MARO06 Lost to Yes No
follow-up
4666-80833 85/F/C 30JUNO6 | 21JUNO6 AE Bradycardia Yes Yes
4666-80836 47/M/C 09JUNO6 | 07JUN06 AE Iritis Yes Yes

Source: Tablel6.2.1-1 and CRFs
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Reviewer’s Comments:

It is unclear how subject 3276-80018 (concurrent therapy arm) was determzned to have an
allergy to Alphagan alone based on review of the submitted CRFs.

7.1.3.2 Adverse events associated with dropouts

See Table 7.1.3.1. The most frequent adverse event leading to discontinuation in 190342-024T
for both treatment groups was allergic conjunctivitis.

Appears This Way
On Originat
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7.1.5 Common Adverse Events

Table 7.1.5 - Number (%) of Patients with Adverse Events Regardless of Causality
Reported by at Least 1% of Patients in Either Treatment Group (Safety Population)
190342-024T

SYSTEM ORGAN CLASS Combination Concurrent
Preferred Term® N =304 N =300 P-Value®
EYE DISORDERS
eye irritation 10 (3.3%) 4 (1.3%) 0.110
eye pain 9 (3.0%) 2(0.7%) 0.035
conjunctival disorder 2 (0.7%) 3(1.0%) 0.684
conjunctivitis allergic 1 (0.3%) 4(1.3%) 0.214
foreign body sensation in eyes 1(0.3% 3 (1.0%) 0.370
dry eye 0(0.0%) 5(1.7%) 0.030
eye pruritus 0 (0.0%) 3 (1.0%) 0.122
punctate keratitis 0.(0.0%) 3 (1.0%) 0.122
GASTROINTESTINAL DISORDERS
dry mouth 3(1.0%) 13 (4.3%) 0.010
nausea 1 (0.3%) 4 (1.3%) 0.214
GENERAL DISORDERS AND
ADMINISTRATION SITE CONDITIONS .
fatigue 6 (2.0%) 1{0.3%) 0.123
NERVOUS SYSTEM DISORDERS
somnolence 4 (1.3%) 3 (1.0%) >0.999
headache O 3(1.0%) 4.(1.3%) 0.723
| INVESTIGATIONS
blood pressure increased 1(0.3%) 3(1.0%) 0.370

Source: Table 14.3-11.1
a  System organ class and preferred terms from the MedDRA nomenclature, version 9.1
b P-value based on Pearson’s chi-square or Fisher’s exact test

The incidence of dry mouth was significantly higher with Concurrent (4.3%) than with
Combination (1.0%).
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For pooled common adverse event data tables, refer to the Medical Officer’s review dated March
4, 2005, of the September 13, 2004, amendment. See Section 3.1.5.4, page 22.

7.1.5.6 Additional analyses and explorations

190342-024T Primary Endpoint

Current Severity of Slespinass
Broportion of Sleepiness Responders
{Intent-to-Treat Population)

P-value ¢}

Combinavion Concurrant Re [a) Differance I}
{8e304) 300} 195% 21} ip] {85y ¢ fal
287368 { 9.2%) S8/300 1§ 18.3%) 2.:% <f.561

{ 1,38, 3.28} ~18.1%

{-15.6%, ~4.5%}

38 Responder Ig 2 patient who on Day 1, Bay 9, or Day 19 has 2 959 Baverity score of at Isast 4
at least a 2-upit increase from the haseiine score. '
4 parisnt missing the baseline assessment is dedmed 2 résponder if at least one-post paseline
$58 store is s=4 and 3 ron-responder othersise. If all foliov-up data are missing the patiest is desmed a noR-Yesponder,
Severity Scorp: i = feeling sctive, wital, alert or wide mwak » ¢ = functioning at high levels, but nor at peak;
able to concentrate, 3 = asake, but relaxad; responsive but nor fully alert, 4 - sopewhac foagy,
let down, 5 = foggy; losing iaterest in rematning avake; slowed down, 6 « sleapy, woezy, Lighting sleep;
prefer to lie down, 7 = o loager fighting sleep, sleep onsér soom; having dream-like thonohts; aslaep.
sl Relative vigk is the proportion of vesponders in the Congurrent group divided by fhe proportion
¢f respotders i che Conbination group.
(bl Reprprovic 2-sided 95% confidencs interval for the velative righ.
ft;  Povalue is from the gensral associarien staristic of the Cochvan-Mantzl-Haenszel {CMH} test, styarified by
investigator.
{d}  Difference of the
{e}  2-sided 95% i
0 she binons

1h
&;
&
5

proportions calculated as Combination group ninus the oncurrent group.
nce interval of the difference in proportions calculased using the nomal approximation
sl distribution.

Source: Table 14.3-2.1

The primary endpoint of 190342-024T was the proportion of current severity of Sleepiness
Responders in the ITT population (over the course of the study) using the Stanford Sleepiness
Scale (SSS).

There was a highly statistically significant difference between the treatment groups favoring
Combination for the primary safety variable with 9.2% (28/304) responders in the Combination
group and 19.3% (58/300) responders in the Cprimary endpit, oncurrent group, p <0.001. The
relative risk (RR) was 2.10, with a 95% confidence interval (CD of 1.38 to0 3.20).

Reviewer’s Comments:
An alternative dosing regimen could provide a useful product if it could be demonstrated that the
safety profile of the proposed combination product is better than that of the individual agents

taken as currently permitted in the approved labeling; the combination’s IOP-lowering ability is
inferior (approximately 1-2 mmHg) to that of brimonidine and timolol given concomitantly.
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This particular endpoint, the proportion of current severity of Sleepiness Responders in the ITT
population (over the course of the study) using the Stanford Sleepiness Scale (SSS), is sufficient
to offset the combination’s inferior {OP-lowering ability and support approval. Inappropriate
sleepiness is associated with decreased reaction time and impaired cognitive performance.

190342-024T Supplemental Analysis - mITT

Current Severity of Sleepiness
Proportion of Sisepiness Responders
(Hodified Intent-to-Treat Population)

Pevalue ic]

Corbinarion Concuryent AR {aj Difference [d}
{¥=330) (=287 {95% 1) (b} {95% €1; e}
287295 { 3.7%) 557287 { 19.2%) 1.58 §.001

{ 1.30, 3.04) -3.5%

{~15.2%, -3.6%}

Note: A Sieepiress Respondsr 15 a patient who o8 Day 1, Day 3, or Day it has a 558 sgwerity score of at lgast 4
as well as at least a 2-umit increase from the basszliine scovs,
Severiry Store: 1 = fewling active, vital, alert or wide awgke, 2 = functioning at high levels, but ast at peak;
able to concentrate, 3 = awake, but relaed; responsive but not fully alert, 4 = somewhab fogay, -
let down, 5 = foggy: lesing interest in remsining awake: slowed dovn, 6 = sleepy, woozy, fighting sleep;
prefer to lie down, 7 = 1o longer fighting sleep, sleep onset soon; having dresw-like thoughts; aslesp,
The nITT population consists of the subset of the safety population who are »= 40 years of age, and who had a
baseline evaluation and at least one post-baseline evaivacion For the primary assessment i$55).
{fa]  Relative risk is the proportion of responders in the Concurrent grouwp divided by the proportion
of responders in the Combination groug. ’
bl Bsymprotic 2-sided 95% confidence interval For the relative risk.
el P-value is from the general association statistic of-the Cochran-Mantel-Hasnszel (OMB! test, stratified by
investigator.
id]  Difference of the proportions caleuiated a5 Combination group minus the Concurrent group.
fel  2-sided 95% confidence interval of the diffsrence in propertions calculated using the nowmsl approzimetion
te the binomisl distribution.

Source: Table 14.6-10

In the mITT population?, there was a highly statistically significant difference between the
treatment groups for the primary safety variable with 9.7% (28/290) Sleepiness Responders in
the Combination group compared to 19.2% (55/287) in the Concurrent group, p = 0.001. The RR
was 1.98, with a 95% CI of 1.30 to 3.04.

Reviewer’s Comments:

The mlITT population provides support for the primary endpoint, i.e. the proportion of current
severity of Sleepiness Responders in the ITT population (over the course of the study) using the
Stanford Sleepiness Scale (SSS). Inappropriate Sleepiness is associated with decreased reaction
time and impaired cognitive performance. '

2 The mITT population included a subset of 577 patients (290 in the Combination group and 287
in the Current group) from the safety population who were > 40 years of age and who had a
baseline evaluation and at least 1 post-baseline evaluation for the primary safety assessment.
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190342-024T Secondary Endpoints

Current Severity of Pry Mouth
Froportion of Dry Mouth Pesponders
{Intent-to-Treat Population)

Povalue (¢]
Combination Concurrent RR {a} Bitference 4]
{N=304} {M=308) {355 C1} (b} £95% ¢ty el
457304 | 14.3%} 27308 | 24.0%) 1.62 0.5088
£1.16, 2.27) -9.2%

{-15.5%, -2.9%;

Bote: & Dry Mouth Kesponder is a patient who on Day 1, Day 9, or Day 1§ has & Current Severity of Dry Mouth scors of at ieast 3
&s well as at least a 1-unit incrzase frow the baseline score,
A patient missing the baseline assessment is deenefi a responder if at least one post-baselise dry mouth score is s=3 and
a non-responder othexwise. If ail follpw-up data are missing the patient is desmed 2 non-responder.
Severity Score: 1 = not experienving the sympiom at all, 2 = mild, 3 = moderate, 4 = severs, 5 = intolarahls.
fa] Relative risk is the proportion of responders in the Concurrent group divided by the proportion
of vesponders in the Cobination group.
ib]  Asymptotic 2-sided 95% confidence interval for the relative risk,
fcl  P-vaiue is from the general assoviation statistic of the Cochran-Mantel-Haenszel (O} test, stratified oy
investigator.
l8]  Difference of the proportions calculated as Combination group mimus the {onclrrent group.
{el  2-sided 5% confidence interval of the difference in proportions catculated using the normsl spproxisation
to the binomial distribution.

Source: Table 14.3-3.1

There was a statistically significant difference between the treatment groups favoring
Combination with 14.8% (45/304) responders in the Combination group and 24.0% (72/300)
responders in the Concurrent group, p = 0.005. The RR (95% CI) was 1.62 (1.16 to 2.27).

Reviewer’s Comments:

Although not as clinically relevant an endpoint as current severity of sleepiness, current severity
of dry mouth demonstrates a statistically significant between-group difference.

ears This Way
%n Original
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Current Severity of Slsepiness in Patients « 65 Years Gld
Broportion of Slsepiness Responders
{Intent-to-Treat Population}

Pevalne [¢]

Combination Concuryent RR {a} Difference [dj

{H=147) {(N=143} {95% €I} b} {95% CI) e}

197147 { 31.6%) 297341 { 20.8%) 1.18 2,037
{1.02, 3.08; -5.0%

(-17.4%, -0.6%]

fiote: & Sleepiness Responder 18 & parisnt who on Day 1, Day 5, or Day 10 has a 688 SeVBYily STOYe Of at iBast 4
a3 well as et least a 2-unit incrsase from the baseline srore.
4 patient missing the baseline assessment is deemed a rasporder if at least one-post basslins
885 score is s=4. If all follow-np data are wissing the patient is deemed a non-respender,
Sgverity Scove: I = feeling active, vital, alset or wide awake, 2 = functioning ac high imwels, bur nob at peak;
able to concentrate, 3 = awake, but relaxed; responsive But not fully alsrt, & = somewhat fogay,
lot down, § = foggy: losing interest in remaining avaker slowed down, § = sleepy, weozy, fightlng sleap;
prefer to lie down, 7 = no longer fighting slsep, sleep unset scon; having dream-like thoiughts; asleep.
fal  Belative risk is the proporcion of respondexs in the Concurrent group divided oy the proportion
of respenders in the Combinetion group.
Ibi  Asymptotic 2-mided 95% confidence interval for the relacive risk.
el 2 Pearson's eni-square test is performed to evaluvate the ejmality of proportions betwsen Lréatment groups. If 25% or wore
of the cells have expected counts less than 5, then Pigher's sxect test is used instesd.
idl  Difference of the proportions calculated as Combinavion group minus the Concurrent group,
{8l 2-sided 35% cenfidence interval of the diffexence in proportions calculated using the normal approwimation
to the binomial distribution.

Source: Table 14.3-4.1

There was a statistically significant difference between the treatment groups favoring
Combination with 11.6% (17/147) responders in the Combination group and 20.6% (29/141)
responders in the Concurrent group, p=0.037 . The RR (95% CI) was 1.78 (1.02 t0 3.09).

Reviewer’s Comments:

Although not as clinically relevant an endpoint as current severity of sleepiness, current severity
of sleepiness in subjects < 65 years old demonstrates a statistically significant between-group
difference.
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Inappropriate Siespiness
Proportion of Responders
{Intant-to-Treat Population}

peyalue [g]

Combination Concurrant = sl Differsnce g}
N=3041 =340} {85% L1} ibj {95% CI) [l
T77304 { 25.1%) R97300 { 28.7%) 1.17 8.23%

{ 4.98, 1.52} -4.3%

{-11.5%, 2.8%)

Nots: Inappropriate sieepiness is derived from Retrospactive Symprowm QUESTIOMNRLTE LUESLIOR &+ Have 7ou FOIt Bieepy When You
Feel You Bhouldn't? & Responder is & patient who on Day i, Bay 9, or Day 10 has a-scove of at lesst 3 as weil as at
igast a l-unit increase from the baseline score,

A patient missing the baseline assessment is deemed a responder if at least one post-baseline score is >=3 and
2 non-resporder otherwise. If all follow-up data are missing the patisnt is deemed a non-responder.
Proquency Score: 1 = Never, 2 = Rarely, 3 - Somstimes, 4 = HMostly, 5 = Rlvaye

fa} Relative risk is the proportion of responders in the Concurrent group Givided by the propertion
of responders in the Combination group.

o] asymptotic 2-sided 95% confidence interval for the rslative risk. -

fei  P-value is from the general asseciation statistic of the Cochran-Hantel-Heenszel {8} tesmr, stratified oy
investigator,

{d] Difference of the proportions calculated as Combimation growp mimus the Concurrent group,

e} 2-sided 95% confidence interval of the difference in proportions calculated using the normal approvimetion

to the binomial distribuzion,

Source: Table 14.3-5.1

The proportion of 'Inappropriate Sleepiness Responders was 25.3% (77/304) in the Combination
group and 29.7% (89/300) in the Concurrent group, p = 0.239. The RR (95% CI) was 1.17 (0.90
to 1.52). This difference was not statistically significant.

Reviewer’s Comments:

Although not as clinically relevant an endpoint as current severity of sleepiness, inappropriate
sleepiness demonstrates a statistically significant between-group difference.
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190342-024T Additional Analyses of Sleepiness by Age, Sex and Race

Combination Concurrent
Subgroup N =304 N =300 RR? P-Value®
< 65 years 11.6% (17/147) 20.6% (29/141) 1 1.78 0.037
> 65 years 7.0% (11/157) 18.2% (29/159) 2.60 0.003
male 6.7% (8/120) 14.8% (18/122) 2.21 0.042
female 10.9% (20/184) 22.5% (40/178) 2.07 0.003
black 5.3% (3/57) 20.0% (11/55) 3.80 0.018
non-black 10.1% (25/247) 19.2% (47/245) 1.90 0.004

Source: Tables 14.3-4.1, 14.6-7.2 to 14.6-7.6
a  Relative risk (RR) is the proportion of responders in the Concurrent group divided by the proportion
of responders in the Combination group
b P-value from Pearson’s chi-square test or Fisher’s exact text
The proportion of Sleepiness Responders was less with Combination than Concurrent in each
demographic subgroup
7.1.6 Less Common Adverse Events

For 190342-024T, see Section 7.1.5 Common Adverse Events in this review.

Reviewer’s Comments:

For pooled common adverse event data tables
Officer’s review dated March 4, 2005,

3.1.5.4, page 22.

7.1.7 Laboratory Findings

Clinical laboratory data were collected at Screening

protocol, no post-baseline laboratory data were collected.

7.1.8 Vital Signs

There were no clinically meaningful within or be
baseline for systolic blood pressure, diastolic blo

visit.

Jor the Phase 3 trials, refer to the Medical
of the September 13, 2004, amendment. See Section

only in 190342-024T. According to the

tween-group differences in the change from
od pressure, or mean pulse rate at any follow-up
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Vital Signs Assesement: Bassline and Changs from Bassline
Systolic Blood Pressure {mm Hg)
{Safery Population;

Combination Concurent

{N=304} {N=309} P-value{al
Pay 1
3 . 304 30% 9.228
Mean 1%1.2 132,27
s 14.78 15.3¢
Hedian 130.3 132.%
Min A 9
Max 178 2%
Day 9
H 288 283 3.093
¥ean 4.1 1.9
§9 13.34 12.49
Median 9.8 1.2
Mia -45 -32
Max 43 48
Pevalue (bl 2.908 t.018
Bay 10
X 301 257 G.10¢
Hean -1.2 6.8
it 13.62 13.%4
Hedian -2.8 1.8
Min -4% -4%
Max 48 46
P-vaiue bl 8.123 §.453

Note: Day 1 measurensnis ave considersd as beselins measurenents.
la} 2 t-way BNOVA is perfovmed te evaluate the Siffevence batwsen treatiment groups.
b} P-value for within-group comparison is basad on paired t-test.

Source: Table 14.3-18

Vital Signs Aspessment: Baseline and Change from Bassiine
Biastolic Bloed Pressure lmm Hg}
{8afsty Population)

Combination Loncurrant

{3004} {Re300) P-vaivelal
D8y 1
B 304 350 #.432
fitan 4.2 4.8
3] 8.8€ %.74
Median R 5.5
Min 48 i8
Hax 192 112
Day % .
R o 238 281 &.016
Hean g.1 1.9
85 8.28 %.12
Hedian 6.0 2.0
WHin ~26 -20
Max 20 38
P-valuein] 0.763 «0.001
Day 10
¥ ¥ 303 297 BLO42
Mean 0.5 1.8
=373 8,56 .73
Madian ~1.8 4.8
Hin 25 -21
Max a2 2
Pvalueip] %.287 %,081

Hets: Day 1 Beasuremenls are Coneidersd BE haseling wendurenants,
{al A l-way BNOVA is performed ta evaluate the differpnve hetwesn Creatment qroups.
o] p-value for within-greup comparison is baged on paired tefust.

Source: Table 14.3-19
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Vital Signs Assesswent: Baseline and Change from Baseline
Bulse Rate (bpm}
{safety Populationd

Combination Concurrent

N=304} {H=380) Pevnlue [a}
Day 1 .
K 104 308 0.218
tigan 72.5 1.5
8D 2.7% 3.32
Hadian 2.8 2.8
Win 43 48
Wax 101 181
Lay ¢
4 238 251 3.097
Heoan -2.7 ~1.7
] 7.83 742
WVadian -2.9 -2.0
Min ~35 ~3
Yax 24 pii
P-value [b] <0.461 <§.8061
bay 10
¥ 381 297 9.077
Yean ~2.7 <3.5
5D £.88 8.48
Median -2.8 -2.0
Hin -32 -32
Hax 3 52
Povalug i <0.4031 4.802
Note: Day 1 ements are Contsddersd as Dasdline measuiements,

ia) A l-way MNOVA is performed to evaluate the differencs betwesn treatment groups.
{b} P-value for within-group comparison is based on pairad §-test,

Source: Table 14.3-20

7.1.9 Electrocardiograms (ECGs)

No electrocardiograms were obtained in 190342-024T. The proposed labeling with Reviewer
changes contains adequate warnings/contraindications regarding beta-adrenergic blockade.

7.1.10 Immunogenicity

Not applicable. Drug product is not expected to be immunogenic.

7.1.11 Human Carcinogenicity

Not applicable. Neither brimonidine tartrate nor timolol maleate had positive genotoxicity or

animal carcinogenicity findings to warrant a systematic assessment of all human tumors reported

during drug development.

7.1.13 Withdrawal Phenomena and/or Abuse Potential

Not applicable. This is not a therapeutic class with known abuse potential or apparent
withdrawal potential.
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7.1.14 Human Reproduction and Pregnancy Data

There are no adequate and well-controlled studies in pregnant women; however, in animal
studies, brimonidine crossed the placenta and entered into the fetal circulation to a limited extent.
Because animal reproduction studies are not always predictive of human response, this drug
product should be used during pregnancy only if the potential benefit to the mother justifies the
potential risk to the fetus. '

Timolol has been detected in human milk following oral and ophthalmic drug administration. It

is not known whether brimonidine tartrate is excreted in human milk, although in animal studies,
brimonidine tartrate has been shown to be excreted in breast milk. Because of the potential for
serious adverse reactions from this drug product in nursing infants, a decision should be made
whether to discontinue nursing or to discontinue the drug, taking into account the importance of
the drug to the mother.

7.1.15 Assessment of Effect on Growth

See Section 8.4 Pediatrics. There has been no effect on growth noted for either brimonidine
tartrate or timolol maleate.

7.1.16 Overdose Experience
No information is available on overdosage with this drug product in humans. There have been
reports of inadvertent overdosage with timolol ophthalmic solution resulting in systemic effects

similar to those seen with systemic beta-adrenergic blocking agents such as dizziness, headache,
shortness of breath, bradycardia, bronchospasm, and cardiac arrest.

7.1.17 Postmarketing Experience

See Safety Update, Section 7.2.9.

7.2 Adequacy of Patient Exposure and Safety Assessments

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

-See Section 4.2 regarding clinical trial listings.

The global sales distribution data (outside the US) for 01-Dec-2005 to 30-Sep-2006 is found
below:
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Worldwide Bottle Distribution
Europe Rest of World *Total

l l

* Excludes US disteibution as US application is pending approval.

Combigan is intended for chronic therapy. Since each bottle is designed to last approximately
one month, the estimated exposure is 95,692 patient-years.

During the same period from 01-Dec-2005 to 30-Sep-2006, approximately 3,208 patients were
exposed to brimonidine tartrate/timolol combination during Allergan-sponsored trials.

7.2.2 Description of Secondary Clinical Data Sources Used to Evaluate Safety

7.2.2.1 Other studies
See Section 4.2 regarding clinical trial listings.

7.2.2.2 Postmarketing experience

See Safety Update, Section 7.2.9.

7.2.2.3 Literature
A literature search conducted by this reviewer failed to identify any literature references which

were contrary to the information provided or referenced by Allergan in this application for this
indication.

7.2.3 Adequacy of Overall Clinical Experience
An adequate number of subjects were exposed to the drug product, including adequate

demographic subsets. The doses and durations of exposure were adequate to assess safety for the
intended use.

7.2.4 Adequacy of Special Animal and/or In Vitro Testing

Not applicable. There was no special animal or in vitro testing performed, See the previous
Pharmacology/Toxicology reviews for more detail.
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7.2.5- Adequacy of Routine Clinical Testing

The routine clinical testing of this drug product utilized adequate hematological, blood
chemistry, and urinalysis evaluations for its component drug classes.

The methods and tests used and their frequency was adequate to effectively monitor the patient
population. '

7.2.6 Adequacy of Metabolic, Clearance, and Interaction Workup

The metabolic, clearance, and interaction workup was adequate.

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

The applicant’s evaluation of potential adverse events for this pharmacological class of drug is
adequate.

7.2.8 Assessment of Quality and Completeness of Data

The DSI Clinical Inspection Summary for -024T is pending. Previously inspected sites are
reliable and be considered acceptable for approval of this NDA.

7.2.9 Additional Submissions, Including Safety Update

This is the third Periodic Safety Update Report (PSUR) for Combigan (brimonidine
tartrate/timolo]l maleate ophthalmic solution) 0.2%/0.5%. It summarizes safety information
received by Global Regulatory Affairs at Allergan from worldwide sources between 09
December 2005 and 10 October 2006. Combigan was first approved in Canada on 9 December
2003 and was approved in 33 countries for the treatment of glaucoma or ocular hypertension as
of October 10, 2006. This PSUR does not cover products containing brimonidine or timolol
alone.

In the ten months covered by this PSUR approximately e - were distributed.
Approximately 3,208 additional people were exposed to Combigan in Allergan-sponsored trials
- during this period.

Overall, the adverse events reported during this period reveal no significant changes in the type
of events received for Combigan. For pooled common adverse event data tables, refer to the
Medical Officer’s review dated March 4, 2005, of the September 13, 2004, amendment. See
Section 3.1.5.4, page 22.
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7.3 Summary of Selected Drug-Related Adverse Events, Important Limitations of
Data, and Conclusions

BACKGROUND

Post-hoc analysis of the pooled phase 3 studies 012T/013T, patients receiving combination BID
had a significantly lower incidence of somnolence than patients receiving brimonidine TID as
shown in the following table:

Table 7.3 - Incidence of Somnolence in Studies 012T, 013T, and Pooled

Combination | Combination
vs Brimonidine | vs Timolo}
Study Combination Brimonidine Timolol Pevalue® Pevalue®
Study 0127 | 21%(4/192) | 4.3%(8/186) | 1.0% (2/195) 0.219 0.446
Study 013T 1.0%(2/19%) 3.6% (7/196) 0.0% (0/197) 0.175 0.244
Pooled 1.6% (6/385) | 3.9%(15/382) | 0.5%(2/392) 0.044 0.174

Source: 12-month reports 190342-012T and 190342-01 3T, Section 14.3, Table 23.1:
Summary of Clinical Safety, Section 2.7.4.7.2-1, Table 5.1
a  P-value based on Pearson’s chi-square test or Fisher’s exact test as appropriate

The Agency did not accept these post-hoc analyses, but they did serve to generate the hypothesis
that the safety profile of the proposed combination product is better than that of the individual
agents taken as currently permitted in the approved labeling for somnolence. Sleepiness is
associated with decreased reaction time and impaired cognitive performance, and the effect on
vehicular crashes resulting in injury and death is well established. A study conducted by Connor
et al (2002)’ showed that an SSS score in the 4 to 7 range confers an 8-fold increased risk of a
serious car crash over scores in the 1 to 3 range (odds ratio = 8.2).

Study 190342-023T was designed to address this hypothesis by evaluating and comparing the
safety of fixed combination BID with 0.2% Alphagan TID and 0.5% timolol BID given
concurrently) following ocular administration for 10 days in healthy, adult subjects.

Although Study 190342-023T demonstrated that the safety profile of the proposed combination
product was numerically superior to the individual agents taken as currently permitted in their
approved labeling in the incidence of oral dryness adverse events, this difference in adverse
events was not sufficient to offset the combination’s inferior IOP-lowering ability
(approximately 1-2 mmHg) compared to that of brimonidine and timolol given concomitantly.
It would have greatly boosted Allergan’s claim that the safety profile of the proposed
combination product is significantly better than that of the individual agents taken as currently
permitted in their approved labeling had the proportion of sleepiness responders been
demonstrated as statistically and clinically significant.

* Connor J, Norton R, Ameratunga S, et al. Driver sleepiness and risk of serious injury to
car occupants: population based case control study. BMJ 2002;324:11-25.
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After review of the statistical analysis plan for study 023T, the Agency suggested that Allergan
consider examining the effect of age on these adverse events. In response, Allergan reanalyzed
the adverse event of sleepiness in the older subset of subjects in the -023T trial. In subjects > 40
years old, the proportion of current severity of sleepiness responders was 16.0% (8/ 50) with
Combination and 37.0% (17/46) with Concurrent, p=0.019.

From the December 20, 2006, approvable letter;

The Agency considers that there is preliminary evidence that the proposed combination
has an improved safety profile in subjects over the age of 40. To confirm this hypothesis,
anew trial similar to 190343-023T in a population of subjects whose age > 40 is
recommended; both the dry mouth and sleepiness endpoints would be expected to show
significance and the magnitude would be expected to be at least that observed in the
patients >40 years old in study 190343- 023T.

Study 190342-024T submitted in this May 2, 2007, amendment was designed to address this
deficiency by evaluating and comparing the safety of fixed combination BID with 0.2%
Alphagan TID and 0.5% timolol BID given concurrently following ocular administration for 10
days in glaucoma and ocular hypertension patients.

For the primary endpoint, the proportion of current severity of Sleepiness Responders in -024T
was significantly less with Combination (9.2%) than with Concurrent ( 19.3%), p <0.001.

SUMMARY

By finding a significant between-group difference in the current severity of Sleepiness
Responders (a clinically relevant endpoint associated with decreased reaction time and impaired
cognitive performance), Allergan has demonstrated that the fixed combination, alternative dosing
regimen would provide a usefull product because the safety profile of the proposed combination
product is better than that of the individual agents taken as currently permitted in the approved
labeling. The combination’s IOP-lowering ability is, however, inferior (approximately 1-2
mmHg) to that of brimonidine and timolol given concomitantly.

NDA 21-398 for Combigan (brimonidine tartrate/timolol maleate ophthalmic solution)
0.2%/0.5% is recommended for approval with the labeling revisions found in this review; the
IOP-lowering of Combigan BID was slightly less than that seen with the concomitant
administration of 0.5% timolol BID and 0.2% brimonidine TID.
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7.4 General Methodology

7.4.1 Pooling Data Across Studies to Estimate and Compare Incidence

Individual safety and efficacy data is presented for each of the Phase 3 trials in either this review
or in the four previous Medical Officer reviews.

For pooled common adverse event data tables, refer to the Medical Officer’s review dated March
4, 2005, of the September 13, 2004, amendment.

8 ADDITIONAL CLINICAL ISSUES

* 8.1 Dosing Regimen and Administration

The recommended dose is one drop of Combigan in the affected eye(s) twice daily. If more than
one topical ophthalmic product is to be used, the different products should be instilled at least 5
minutes apart.

There is no recommendation for changing the dosing regimen for the combination product. See
section 1.3.2 for dosing considerations.

8.2 Drug-Drug Interactions

Drug-drug interactions were not evaluated in this submission. There are theoretical reactions per
the individual labels for brimonidine and timolol which are addressed in the revised labeling:

Antihypertensives/Cardiac glycosides
Beta-adrenergic blocking agents
Calcium antagonists
Catecholamine-depleting drugs

CNS Depressants

CYP2D6 inhibitors

Tricyclic Antidepressants.

8.3 Special Populations

An evaluation of this use of this product in special populations was conducted in the original
NDA review. There were no significant differences seen in the JOP lowering ability of the
combination product in any of the subgroups analyzed. There were no gender, age or race
effects on safety or efficacy with the use of the combination product.
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8.4 Pediatrics

Per the revised product labeling:

. - - _study

in pediatric glaucoma patients (ages 2 to 7 years). In this study, brimonidine tartrate ophthalmic
solution 0.2% was dosed TID as adjunctive therapy to beta-blockers. The most commonly
observed adverse events were somnolence (50%-83% in patients 2 to 6 years) and decreased
alertness. In pediatric patients 7 years of age or older (>20 kg), somnolence appears to occur less
frequently (25%). Approximately 16% of patients on brimonidine tartrate ophthalmic sotution
discontinued from the study due to somnolence.

The safety and effectiveness of brimonidine tartrate and timolol maleate have not been studied in
children below the age of 2 years. Combigan is not recommended for use in children under the
age of 2 years. During post-marketing surveillance, apnea, bradycardia, hypotension,
hypothermia, hypotonia, and somnolence have been reported in infants receiving brimonidine.

8.5 Advisory Committee Meeting

Not applicable. No advisory meeting was held for this drug product.

8.6 Literature Review
A literature search conducted by this reviewer failed to identify any literature references which

were contrary to the information provided or referenced by Allergan in this application for this
indication.

8.7 Postmarketing Risk Management Plan

There are no proposed risk management actions except the usual Ipostmarketing collection and
reporting of adverse experiences associated with the use of the drug product.

8.8 Other Relevant Materials

In a Division of Medication Errors and Technical Support (DMETS) review dated November 20,
2006, there were the following recommendations:

1. DMETS reverses its initial decision and does not recommend the use of the
proprietary name, Combigan. This is considered a final decision.

2. DMETS recommends implementation of the label and labeling comments outlined in
the review in order to minimize potential errors with the use of this product.
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3. DDMAC finds the proprietary name “Combigan” acceptable from a promotional
perspective.

In reviewing the proprietary name, Combigan, the primary concerns related to look-alike and
sound-alike confusion with ComBgen and look-alike confusion with Lumigan.

Reviewer’s Comments:

ComBgen is a prescription vitamin and mineral supplement containing Cyanocobalamin 500
meg, Folic Acid 2.2 mg, and Pyridoxine 25 mg. ComBgen is usually prescribed as one tablet
once daily or dosing may be based on individual needs as directed by a healthcare provider.

The differences between Combigan and ComBgen include dosage form (ophthalmic solution vs.
oral tablet), product strength (0.2%/0.5% vs. 500 mcg/2.2 mg/25 mg), prescribed dose (one drop
vs. one tablet), route of administration (ophthalmic vs. oral), dosing frequency (twice daily vs.
once daily or as prescribed), package size (5 mL, 10 mL, or 15 mL vs. 100 count), and package
configuration (dropper bottle vs. trade bottle).

This reviewer does not agree that substitution of this product with ComBgen is problematic

Lumigan is a prescription topical ophthalmic drop for the reduction of elevated intraocular
pressure (IOP) in patients with open-angle glaucoma or ocular hypertension. Substitution of
Combigan with Lumigan would not be expected to have significant deleterious safety or efficacy
consequences since both products have similar indications and efficacy in IOP lowering.

9 OVERALL ASSESSMENT

9.1 Conclusions

By finding a significant between-group difference in the current severity of Sleepiness
Responders (a clinically relevant endpoint associated with decreased reaction time and impaired
cognitive performance), Allergan has demonstrated that the fixed combination, alternative dosing
regimen would provide a useful product because the safety profile of the proposed combination
product is better than that of the individual agents taken as currently permitted in the approved
labeling. The combination’s IOP-lowering ability is, however, inferior (approximately 1-2
mmHg) to that of brimonidine and timolol given concomitantly.

9.2 Recommendation on Regulatory Action

NDA 21-398 for Combigan (brimonidine tartrate/timolol maleate ophthalmic solution)
0.2%/0.5% is recommended for approval with the labeling revisions found in the review; the
IOP-lowering of Combigan BID was less than that seen with the concomitant administration of
0.5% timolol BID and 0.2% brimonidine TID, but the safety profile was improved.
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9.3 Recommendation on Postmarketing Actions

9.3.1 Risk Management Activity

There are no proposed risk management actions except the usual postmarketing collection and
reporting of adverse experiences associated with the use of the drug product.

9.3.2 Required Phase 4 Commitments

There are no recommended Phase 4 clinical study commitments.

9.3.3 Other Phase 4 Requests

There are no optional or recommended Phase 4 requests.

9.4 Labeling Review

See Section 10.2 for a line-by-line labeling review of package insert and carton and container
labeling.

9.5 Comments to Applicant

The labeling changes found in this review should incorporated into the labeling for Combigan.

The established name on the carton and container labels should be revised to a font size that is at
least half as large of that of the proprietary name and a prominence commensurate with the
proprietary name, as stated in 21 CFR 201.10(g)(2).

pears This Way
On Original
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10 APPENDICES

10.1 Review of Individual Study Reports

See Sections 6 and 7 for comments regarding -024T.

10.2 Line-by-Line Labeling Review
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