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IL BACKGROUND

Climara Pro [0.045 mg estradiol /0.015 mg levonorgestrel per day (22 sq cm)] matrix
transdermal system was approved on November 21, 2003, for the treatment of moderate-
to-severe vasomotor symptoms associated with menopause Each patch is to be worn for
a one-week period.

With this submission, Berlex is requesting approval of Climara Pro for the prevention of
postmenopausal osteoporosis (PMO).

During an October 13, 2004 Pre-NDA meeting, Berlex asked if it was acceptable to
pursue approval of the Climara Pro patch based on a pivotal study (A09585) of an
estradiol-only patch and supportive data from a phase 3 study (A10079) that used a
estradiol/levonorgestrel patch? The Division replied that Berlex’s proposal was
acceptable.

See Dr. Stadel’s review for additional comments made during the Pre-NDA meeting.
III. CLINICAL DATA

Study A09585 investigated the effects of 0.022 mg/day and 0.045 mg/day of transdermal
estradiol to placebo on lumbar spine (LS) bone mineral density (BMD) in
postmenopausal women without osteoporosis. Data from this trial provide evidence that
the 0.045 mg/day transdermal estradiol significantly increases LS BMD compared with
placebo.



Study A10079 investigated the effects of 0.045 mg/day estradiol/30 mcg/day
levonorgestrel and 0.045 mg/day estradiol/40 mcg/day levonorgestrel (transdermal) to
placebo on LS BMD in postmenopausal women without osteoporosis. Data from this trial
provide evidence that the addition of levonorgestrel does not attenuate the bone effects of
0.045 mg/day estradiol.

As agreed upon at the Pre-NDA meeting, the data from trial A09585 provide the majority
of the information upon which approval of this supplemental NDA and its labeling is
based. No data from study A10079 have been proposed for inclusion in the labeling.

IV.  SYNOPSIS OF STUDY A09585

This was a randomized, double-blind, placebo-controlled 2-year trial. Subjects without a
uterus were randomized (2:2:3) to 0.022 mg/day, 0.045 mg/day, or placebo transdermal
estradiol. Based on a dietary calcium survey at baseline, patients received supplements
sufficient for their total daily calcium intake to be about 1500 mg; women whose
estimated dietary calcium intake was > 1500 mg/day did not receive calcium
supplementation. Vitamin D supplements were not provided.

The primary efficacy variable was the percent change from baseline to Endpoint in LS
BMD. The secondary variables included percent change in BMD of the non-dominant
radius and total hip; the proportions of women with no loss from baseline of LS BMD
and total hip; and the absolute changes in biochemical markers of bone turnover.

The pre-defined efficacy anélysis population consisted of patients in the modified ITT
group who did not erroneously switch study drug during the trial.

A total of 62, 45, and 47 subjects were randomized to placebo, 0.022 mg, and 0.045 mg
transdermal estradiol. The groups were well-matched for baseline demographic
characteristics. The mean age was 51 years; 77% were Caucasian; the average years since
menozpause was 10.5; mean estradiol was 8 pg/ml; and the average LS BMD was 1.1
g/cm”.

A total of 27, 25, and 22 subjects from the placebo, 0.022 mg, and 0.045 mg groups
completed the 2-year study. Approximately 26%, 16%, and 16% of the placebo, 0.022
mg, and 0.045 mg subjects withdrew from the trial due to adverse events.

In the primary efficacy population, the mean percent changes in LS BMD from baseline
to Endpoint were -2.8%, 0.42%, and 2.1% in the placebo, 0.022 mg, and 0.045 mg
groups, respectively (p<0.001 both estradiol doses vs placebo). In the completers
population, the mean percent changes in LS BMD were -3.3%, 0.38%, and 2.6% in the
placebo, 0.022 mg, and 0.045 mg groups, respectively (p=0.004, 0.022 mg vs. placebo
and p<0.001, 0.045 mg vs. placebo).

In the primary efficacy population, the mean percent changes in total hip BMD from
baseline to Endpoint were -0.85%, -0.19%, and 1.4% in the placebo, 0.022 mg, and 0.045



mg groups, respectively (p=0.2, 0.022 vs. placebo, and p=0.007, 0.045 vs. placebo). In
the completers population, the mean percent changes in total hip BMD were -0.05%, -
0.72%, and 2.1% in the placebo, 0.022 mg, and 0.045 mg groups, respectively (p=0.5,
0.022 vs. placebo, and p=0.08, 0.045 vs. placebo).

In the primary efficacy population, the mean percent changes in radius BMD from
baseline to Endpoint were -0.5%, 0.5%, and -0.5% in the placebo, 0.022 mg, and 0.045
mg groups, respectively (p=NS for both active groups vs. placebo).

The biochemical marker of bone resorption decreased in the 0.022 mg and 0.045 mg
groups relative to placebo, but the differences between the estradiol and placebo groups
were not statistically significant. The biochemical marker of bone formation decreased in
the 0.022 mg and 0.045 mg groups relative to placebo and the differences between both
active doses and placebo were statistically significant.

The LS BMD data were also analyzed according to baseline endogenous estradiol levels.
Estimated treatment effects were approximately twice as large in the subgroup with
estradiol levels < 5 pg/ml compared with the subgroup with endogenous estradiol levels >
5.0 pg/ml.

See Dr. Stadel’s review for results of other secondary efficacy variables.
Dr. Stadel did not identify any meaningful or unexpected safety signals from this study.
V. SYNOPSIS OF STUDY A10079

This was a randomized, double-blind, placebo-controlled 2-year trial conducted in
Denmark. Subjects were randomized (1:1:1) to 0.045 mg estradiol/40 mcg levonorgestrel
per day (0.045 mg group), 0.044 mg estradiol/30 mcg levonorgestrel per day (0.044 mg
group), or placebo. All patients were instructed to take 500 mg elemental supplemental
calcium per day. Vitamin D supplements were not prescribed.

The primary efficacy variable was the mean percent change from baseline to Endpoint in
LS BMD. Secondary variables included percent changes from baseline in BMD of the
hip, non-dominant radius, and total body; and the absolute changes in biochemical
markers of bone turnover. The primary efficacy analysis was conducted in two
subgroups: A: women who were more than one and up to three years postmenopausal and
B: women who were more than three and up to 10 years postmenopausal.

A total of 71 women were randomized to the 0.044 mg group, 72 to the 0.045 mg group,
and 71 to the placebo group. The groups were well-matched for baseline demographic
characteristics. The mean age was 55 years; 99% of the women were Caucasian; the
average BMI was 25 kg/m”*; and the mean LS BMD T-score was -1.2.



A total of 33, 32, and 45 of the women in the 0.044 mg, 0.045 mg, and placebo groups,
respectively, completed the 2-year study. Adverse events accounted for the greatest
percentage of premature withdrawals.

In subgroup A, the mean percent changes in LS BMD from baseline to Endpoint were
3.8%, 4.2%, and -2.6% in the 0.044 mg, 0.045 mg, and placebo groups, respectively. In
subgroup B, the mean percent changes in LS BMD from baseline to Endpoint were 4.6%,
5.2%, and -1.6% in the 0.044 mg, 0.045 mg, and placebo groups, respectively. All active
drug vs. placebo comparisons were statistically significant.

According to Dr. Stadel, at the hip and total body, but not the radius, BMD increased in
both active-dose groups relative to placebo. The changes in biochemical markers of bone

turnover were supportive of the antiresorptive effect of estrogen/progestin.

There were no unexpected safety findings in this trial

VI. SUMMARY OF EFFICACY

The following table from Ms. Mele’s statistical review provides comparative data for

Climara Pro and other estrogen products approved for the prevention of PMO.

estradiol arms estradiol placebo Trt Effect
Study A09585 0.0225 mg/day +0.4% -2.9% - +3.2%
0.045 mg/day baseline +1.7% 3.4% - +4.9%
estradiol<5 25 POM >1 to | +2.9% 2.2% - +6.3%
3 yrs POM >3 to 10 yrs +1.5% 2.6% - +3.7%
POM>10 yrs +1.1% 2.8% - +3.7%
+1.4% 2.6% +4.2%
+3.3% +6.1%
Study A10079 0.045 mg/day+LNG.3
POM >1 to 3 yrs POM >3
to 10 yrs . +3.8% -2.6% - +6.4%
0.045 mg/day+LNG.4 +4.6% 1.6% - +6.2%
POM >1to 3 yrs POM >3 | +4.2% 2.6% - +6.8%
to 10 yrs +5.2% 1.6% +6.8%
Climara 0.05 mg/day(12.5 cm2) +3.8% 2% +5.8%
0.06 mg/day (15 cmz) +3.4% +5.4%
Vivelle-Dot 0.0375 mg/day +0.25% -3% +3.25%
0.05 mg/day resuits for +0.2 +3.2%
all pts combined
presented in labeling
Menostar 0.014 mg/day +3% +0.5% +2.5%
baseline estradiol <5 +3.5% +0.3% +3.2%
25 | +2.4% +0.8% +1.6%




The above data indicate that the addition of a progestin to the estradiol in Climara Pro
does not attenuate the effects on BMD. In addition, it appears that the BMD effects of
similar doses of estrogen found in other transdermal products are comparable to the
effects observed with the 0.045 mg of estradiol in Climara Pro.

VII. LABELING
The following three pages provide the labeling as proposed by Berlex.

Clinical Studies - Effects on bone mineral density

Appears This Way
On Original
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VIII. CONCLUSION AND REGULATORY RECOMMENDATION

Berlex has provided sufficient evidence to conclude that the 0.045 mg dose of
transdermal estradiol is effective and safe for the prevention of PMO. No unexpected
safety concerns emerged during review of the submitted data.

The Division’s proposed labeling is quite different from the language originally
submitted by Berlex. I believe our proposed language is consistent with the labeling of
other estrogen products approved for the prevention of PMO.

Contingent upon finalization of labeling, I recomménd that this supplemental NDA be
approved.

Eric Colman, MD

10
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MEMORANDUM

To: NDA 21-885 (N00O-BL)
Through: Eric Colman, MD
Team Leader, HFD-510
From: Brenda S. Gierhart, MD
Medical Officer, HFD-510
Date: November 17, 2005
Re: MO Review of Revised Sponsor Proposed Labeling

Letter date: August 19, 2005

Stamp date: August 22, 2005

Climara Pro® (estradiol/levonorgestrel transdermal
system)

Berlex Laboratories, Inc.

Background:

On December 22, 1994, Climara (estradiol transdermal system 0.025, 0.0375. 0.05, 0.06, 0.075,
and 0.1 mg/24 hours) by Berlex was first approved under NDA 20-375 by HFD-580 for the
following indications: treatment of moderate to severe vasomotor symptoms associated with the
menopause, treatment of vulvar and vaginal atrophy, and treatment of hypoestrogenism due to
hypogonadism, castration or primary ovarian failure. On March 1999, Climara (for all the same
doses) was approved under the Type 6 NDA 20-994 by HFD-510 for the osteoporosis prevention
indication. On June 8, 2004, Menostar (estradiol transdermal system 0.014 mg/24 hours) by
Berlex was approved under the Type 6 NDA 21-674 by HFD-510 only for the osteoporosis
prevention indication.

On November 21, 2003, Climara Pro (estradiol/levonorgestrel transdermal system: estradiol
0.045 mg/24 hours, levonorgestrel 0.015 mg/24 hours) was approved under NDA 21-258 by
HFD-580 for the treatment of moderate to severe vasomotor symptoms associated with
menopause. On February 28, 2005, Berlex submitted the Type 6 NDA 21-885 to obtain the
osteoporosis prevention indication for Climara Pro. The labeling submitted with the original
Type 6 NDA 21-885 has now been superseded by revised labeling submitted on August 19, 2005.
The labeling was revised due to the approval of NDA 21-258 Supplement S-003 Climara Pro by
HFD-580 on June 22, 2005. NDA 21-258 Supplement S-003 incorporated the WHIMS study
results.

Current submission:

The currently submitted labeling is the NDA 21-258 S-003 Climara Pro labeling approved on
June 22, 2005 with the addition of osteoporosis prevention information to two sections of the PI
and to one section of the PPI. The sponsor highlighted and underlined the osteoporosis prevention
information added to the CLINICAL STUDIES and INDICATIONS AND USAGE sections of
the PI and to the What is Climara Pro used for? section of the PPI.

The submitted labeling was compared to the latest approved NDA 21-258 Climara Pro and NDA
20-375 Climara labeling (both approved on June 22, 2005) and to the Guidance For Industry:
Labeling Guidance for Noncontraceptive Estrogen Drug Products for the Treatment of
Vasomotor Symptoms and Vulvar and Vaginal Atrophy Symptoms-Prescribing Information for



Health Care Providers and Patient Labeling dated November 2005. The submitted labeling was
also compared to other combination estrogen/progestin drug products approved for the
osteoporosis prevention indication, i.e., femhrt, Prempro, Premphase, Activella, and Prefest, and
to estrogen drug products approved for the osteoporosis prevention indication, i.e. Premarin,
Vivelle, Vivelle-Dot, Menostar, and Alora. The Primary Medical Officer Review of NDA 21-885
by Bruce Stadel, MD finalized on 9/14/05 was reviewed, with particular attention to his
recommended changes to the labeling.

Recommendation:
H - i

2

3)

4

3)

6)
7

8)



9

cC:

Symptoms and Vulvar and Vaginal Atrophy Symptoms-Prescribing Information for Health
Care Providers and Patient Labeling dated November 2005. All changes recommended by
HFD-580 have been incorporated into the attached labeling.

Since the attached labeling is acceptable with all members of the NDA 21-885 review team
and with HFD-580, recommend conveying the attached labeling incorporates the above
changes to the Sponsor.

HFD-510: D. Orloff, E. Colman, B. Gierhart, and Pat Madara
HFD-580: D. Shames, Phill Price, T. van der Vlugt and G. Lyght
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Clinical Review

Bruce V. Stadel, MD, MPH

NDA 21885

Climara Pro®/17-B estradiol an levonorgestrel, USP

CLINICAL REVIEW

Application Type: NDA
Submission Number: 21885
Submission Code: NOOO

Letter Date: 28 February 2005
Stamp Date: 8 March 2005
PDUFA Goal Date: 1 January 2006

Reviewer Name: Bruce V. Stadel, MD, MPH
Review Completion Date: 13 September 2005

Established Name: 17-B estradiol and levonorgestrel
(Proposed) Trade Name: Climara Pro ™
Therapeutic Class: estrogen/progestin

Applicant: Berlex Laboratories, Inc.

Priority Designation: S

Formulation: 17-B estradiol/levonorgestrel transdermal system

Dosing Regimen: 17-B estradiol/levonorgestrel, 0.045/0.015 mg/day
Indication: prevention of postmenopausal osteoporosis

Intended Population: postmenopausal women at risk of osteoporosis
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1. EXECUTIVE SUMMARY

1.1 Recommendation on Regulatory Action

Approve.

1.2 Recommendation on Postmarketing Actions

None.

1.2.1 Risk Management Activity

I recommend that consideration be given to a meeting of experts to review the safety
of estrogen with progestin versus estrogen without progestin for the prevention of
postmenopausal osteoporosis in women with (or without) uteri. For more information,
see Appendix 4.

1.2.2 Required Phase 4 Commitments

None.

1.2.3 Other Phase 4 Requests

None.

1.3 Summary of Clinical Findings
1.3.1 Brief Overview of Clinical Program

The Clinical Program consisted of 2 phase 3 clinical trials, each 104 weeks long with
lumbar spine bone mineral density as the primary efficacy variable.

1.3.2 Efficacy

The Pivotal Phase 3 Study demonstrates efficacy for the primary efficacy variable.

The mean percent changes from baseline to week 104 were about - 3% for placebo
and +1.2% for the dose of estrogen in Climara Pro™ (last observation carried forward).
An estrogen-alone transdermal system was studied, with pre-NDA agreement between
the Division and Berlex. For more information, See Appendix 1.

1.3.3 Safety

No new information in the studies reviewed. However, recent data suggest that
products containing estrogen with progestin may to do more harm than products
containing estrogen without progestin when used by postmenopausal women with
(or without) uteri. See Appendix 4 for more informaticn.
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1.3.4 Dosing Regimen and Administration

The dosing regimen and route of administration are daily application of transdermal
system containing 17-B estradiol/levonorgestrel 0.045/0.015 mg/day.

1.3.5 Drug-Drug Interactions

No new information in the studies reviewed. Climara Pro ™ is an approved drug
product. For previous information on drug-drug interactions, see Appendix 3.

1.3.6 Special Populations
None.
2. INTRODUCTION AND BACKGROUND

2.1 Product Information

Climara Pro™ is an approved drug product, NDA021258. The company is Berlex and
the approval date was 21Nov03. The approved indication is: “In women with an intact
uterus, Climara Pro™ is indicated for the following: treatment of moderate to severe
vasomotor symptoms associated with menopause.”

The NDA reviewed here is an efficacy supplement, for the indication of the prevention
of postmenopausal osteoporosis.

2.2 Currently Available Treatment for Indications

Several estrogen-alone and estrogen-progestin drug products are approved for the
prevention of postmenopausal osteoporosis. Estrogen-alone products include oral
Premarin, ® Estrace, ® Ogen, ® and Ortho-Est, ® and 2 transdermal formulations, which
are Climara® and Vivelle-Dot.® The estrogen-progestin products include oral

Prempro, ™ Prophase, ® Activella, ® Femhrt, ® and Ortho-Prefest. ™ A range of
estrogen-alone and estrogen-progestin doses is available.

2.2 Availability of Proposed Active Ingredient in the United States

The proposed active ingredients, 17-p estradiol and levonorgestrel, are available in the
United States.
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2.4 Important Issues with Pharmacologically Related Products

The most important harm of adding progestin to estrogen for long-term use is an
increased risk of breast cancer.™ For women with uteri, this harm must be weighed
against the benefit of protection against endometrial cancer, and recent data suggest
that the breast cancer harm may outweigh the endometrial cancer benefit. 5

See 8. ADDITIONAL CLINICAL ISSUES for more information.

In addition, orally administered estrogen with added progestin, and estrogen alone to a
lesser extent, increase the risk of cardiovascular disease, with varying harms reported for
coronary heart disease, stroke, and venous thromboembolic disease. 368 For the

transdermal route, there is a study suggesting that the risk of venous thrombosis may not
be increased;® other forms of cardiovascular disease have not been studied.

2.5 Presubmission Regulatory Activity

See Appendix 1 (Minutes of 130ct04 Pre-NDA Meeting).
2.6 Other Relevant Background Information

None.

3. SIGNIFICANT FINDINGS FROM OTHER REVIEW DISCIPLINES

3.1 CMC (and Product Microbiology, if Applicable)

Only clinical information was required for this NDA supplement. See attached Appendix
1 (Minutes of 130ct04 Pre-NDA Meeting). See also Memo by Sheldon Markofsky, PhD.

3.2 Animal Pharmacology/Toxicology

Only clinical information was required for this NDA supplement. See Appendix 1
(Minutes of 130ct04 Pre-NDA Meeting).

3.3 Biometrics
See review by Joy Mele, MS.

4. DATA SOURCES, REVIEW STRATEGY, AND DATA INTEGRITY

4.1 Sources of Clinical Data

Two Phase 3 clinical trials. | reviewed the information on these RCTs that was in the
original NDA submission and sent questions to Berlex where | needed more information.
The replies were submitted to the NDA and | put information from them in the review.
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4.2 Tables of Clinical Studies

Table of All Studies
Report No. Country: Start Date Study Design | Dose Number of | Age Rangein [ Location of Report
{Protocol No.) Priucipal Investigator(s) (nndyyyy) Study Phase Treatment Subjects Years Location of Publication
Publication Duration of Who Qlean) Location of CRF Tabulations
Treatunent Received Sex Location of CRFs
Completion Treatment* [ Race
Status
be—
1. INDICATION — PREVENTION OF OSTEOPOROSIS
11 _Coutrolled Clinical Stndies With Case Report Forms Available
AG93ES United Stater: 0511598 Multicenter, 22 mgE2 45 4074 1) 209585.pdf
{95041y Akman § double-blind, (mansderrnal delivery 511y
Aloiz T 1andomizad. vstem, 22 em™) \ s
Block M placrbo- g 2 NA
Brighain J controllsd,
Carpenier K patallel-group 3) dasmtoc.pdf
Chestuut C
Dreaman § 26 cyeles 14 mz E2 £ 41-65 o
20 cyeles -4 mz E2 * : critoc.pdf
Punstea LK (comsdermsal delivery 513 9 P
Emkey R 3 Sy
Ettingar M systemy, 22 om”y
Gillie E
Gordon §
Kolran W
Ku
1 urz B . Cowplased Phaze 3 Placeba (awdemsl | 61 40-33
Lenihan FrJ £ 318
Pappas T pateh, 22 ey (51.8)
Spencer-Smith E
¥asnich R
Wehle S
Woodson G ~
Yankaskas M 130 Female:
Zizie T
116 Caucasians
27 Blacks
s 5 Hispanics
Na 2 Asianz
Report Na. Countiv: Start Date Study Design | Dose Number of Age Rangein [ Location of Report
(Protocol No.) § Principal Investigator(s) (mm/yyry) Study Phase Treaanent Subjects Years Location of Publication
Publication Duration of Whe (Mean) Location of CRF Tabulations
Treatment Received Sex Location of CRFs
Completion Treatment* | Race
Status
ALGET0 05:1995 Malricanter, 45z B~ 69 3763 1) Al0079.pdt
1:226) X double-blind, 0 e ING (540 )
Chistinnzen € double-dumzzy, | (wanzdamnl delivery N N
Lawaetz H 12udenmized, cvsteny 1 s HNa
pacebe- T
26 eycles conselled 3) NA
43 rfroc pdf
NA Completed Phaze 3 AS g B - N
40z LNG
(wansdenzal dsli\'en,'
e, 30 em”)
Flaceba (ha;;/&elmal B 50-61
patch, 22 em” and (X))
30 em?)
212 Fenuales
2:) Caveaciane
. '
CRF =caze repost foruy, E2 = 17B-emadiol; LNG = lavonorgasnel: o = montl, WA =gt applicable; No. = numbar; v = vear.

*Subjacts who received at leazt 1 doza of study medication.
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4.3 Review Strategy

I reviewed the NDA submission, asked questions where needed, read relevant
publications, and evaluated the NDA submission in the context of benefits and harm:s.

4.4 Data Quality and Integrity

I evaluated the NDA submission for completeness, internal consistency, and plausibility,
In the context of my background in this area and the published literature. The quality
and integrity of the data appear to be satisfactory.

4.5 Compliance with Good Clinical Practices
I reviewed the clinical trials in the NDA submission for compliance with Good Clinical

Practices, including compliance regarding informed consent, protocol violations,
site-specific issues, and ethical standards. The clinical trials appear to be in compliance.

‘4.6 Financial Disclosures

Financial disclosure evaluation was based on the NDA. The form used was
"Certification: Financial Interests and Arrangements of Clinical Investigators”

(OMB No. 0910-0396, expiration date 28Feb06). This form was signed by the Head of

Clinical Development at Berlex. This form is appropriate and | see no reason to disagree
with the certification.

5. CLINICAL PHARMACOLOGY

By cross-reference to human pharmacokinetic and bioavailability information in
NDA 21-258. See also review by Johnny Lau, PhD.

5.1 Pharmacokinetics
See above.
5.2 Pharmacodynamics

The main pharmacodynamic outcome is bone mineral density; see Appendix 2
(Review of Individual Studies).

5.3 Exposure-Response Relationships

See above.
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6. INTEGRATED REVIEW OF EFFICACY
No Integrated Review of Efficacy was required for this efficacy supplement, since there
is only 1 pivotal phase 3 study (Study Report A09585). See attached Minutes of 130ct04

Pre-NDA Meeting. For efficacy results of the pivotal phase 3 study, see Appendix 2
(Review of Individual Study Reports). :

7. INTEGRATED REVIEW OF SAFETY

Safety results are presented separately for the pivotal phase 3 study (Study Report
A09585) and the supportive phase 3 study (Study Report A10079), as agreed between
the Division and Berlex. See attached Minutes of 130ct04 Pre-NDA Meeting. For safety

resuits of the pivotal and supportive phase 3 studies, see Appendix 2 (Review of
Individual Study Reports).

7.1 Methods and Findings

Sections 7.1.1-7.1.9 of the Review Tem plate are discussed in the reviews of the pivotal
and supportive phase 3 studies. See 7. above.

7.1.10 Immunogenicity

No new information in the studies reviewed.
7.1.11 Human Carcinogenicity

No new information in the studies reviewed.
1.1.12 Special Safety Studies

None.

7.1.13 Withdrawal Phenomena and/or Abuse Potential
No new information in the studies reviewed.
7.1.14 Human Reproduction and Pregnancy Data
No new information in the studies reviewed.
7.1.15 Assessment of Effect on Growth

None except for bone mineral density as indicator of bone growth.
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7.1.16 Overdose Experience

No new information in the studies reviewed.

7.1.17 Postmarketing Experience

Climara Pro ™ is an approved drug product. For information on postmarketing
experience, see Appendix 3 (Line-by-Line Labeling Review).

8 ADDITIONAL CLINICAL ISSUES

The most important harm of adding progestin to estrogen for long-term use is an
increased risk of breast cancer.™* For women with uteri, this harm must be weighed
against the benefit of protection against endometrial cancer - and recent data
suggest that the breast cancer harm may outweigh the endometrial cancer benefit. 5

The main sources of information about these issues are the Women's Health Initiative
randomized clinical trials of estrogen plus progestin (EP) and estrogen-alone (E-alone),
and the Million Women Study, an observational cohort study which investigated the
various EP and E-alone hormone replacement therapy (HRT) products that were used
by the participants.

8.1 Women's Health Initiative (United States)

In the EP trial, with a mean follow-up of 5.6 years, there was a statistically significant
increase in breast cancer, for EP versus placebo.’2- whereas, in the E-alone trial, with a
mean follow-up of 6.8 years, there was decrease in breast cancer for EP versus placebo
that bordered on statistical significance. 3 The E-alone result was unexpected and
should be interpreted cautiously. See Appendix 4 for more information.

8.2 Million Women Study (United Kingdom)

The mostimportant result in the context of Climara Pro ™ is that, for HRT with either
continuous or cyclic EP versus E-alone, an increased risk of breast cancer appears to
have outweighed a decreased risk of endometrial cancer. 45 See Appendix 4 for more
information.

9. OVERALL ASSESSMENT

9.1 Conclusions

The efficacy and safety data that | reviewed in the Climara Pro ™ prevention of
postmenopausal osteoporosis efficacy supplement meet current standards for
approval.
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9.2 Recommendation on Regulatory Action

Approve.

9.3 Recommendation on Postmarketing Actions

None.

9.3.1 Risk Management Activity
| recommend that consideration be given to a meeting of experts to review the safety

of estrogen with progestin versus estrogen-alone in postmenopausal Osteoporosis in
women with (or without) uteri. See Appendix 4 for more information.

9.3.2 Required Phase 4 Commitments

None.

9.3.3 Other Phase 4 Requests

None.

9.4 Labeling Review

Deferred pend'ing decision on approvability.

9.5 Comments to Applicant

Berlex and other companies with drug products containing both estrogen and
progestin that are approved or in review for the prevention of postmenopausal

osteoporosis indication should be asked to review and comment on the Million Women
Study report on endometrial cancer and hormone replacement therapy.s
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APPENDICES

Appendix 1 Minutes of 130ct04 Pre-NDA Meeting

PRE-MEETING MINUTES

MEETING DATE: October 13, 2004

TIME: 3:00 PM

LOCATION: Teleconference

APPLICATION: PIND 69,721 Climara Pro (estradiol/levonorgestrel transdermal
system)

TYPE OF MEETING: Type B; Pre-NDA

MEETING CHAIR: tentative chair: Dr. David Orloff, M.D.; Division Director

MEETING RECORDER: Patricia Madara

FDA ATTENDEES, TITLES, AND OFFICE/DIVISION
Tentative CDER Participants:

From the Division of Metabolic and Endocrine Drug Products:

Dr. David Orloff, M.D.; Division Director

Eric Colman, M.D_; Clinical Team Leader

Bruce Stadel, M.D., MBA,; Medical Officer

Jon T. Sahlroot, Ph.D.; Biometrics Team Leader

Cynthia Liu, Ph.D.; Biometrics Reviewer _

Karen Davis Bruno, Ph.D.; Pharmacology/Toxicology Team Leader ‘

Hae Young Ahn, Ph.D,; Clinical Pharmacology/Biopharmaceutics Team Leader
S.W. Johnny Lau, Ph.D; Clinical Pharmacology/Biopharmaceutics Reviewer
Mamta Gautam-Basak, Ph.D.; Chemistry Team Leader

Pat Madara, M.S.; Regulatory Project Manager
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EXTERNAL CONSTITUENT ATTENDEES AND TITLES:

Tentative Berlex Laboratories, Inc. Participants:

Pol Boudes, M.D., Director Clinical Operations, Berlex

Sharon Brown, Director Drug Regulatory Affairs, Berlex
Thomas Holler, Ph.D., Project Manager, Berlex

Adel Karara, Ph.D., Director Clinical Pharmacology, Berlex
Geoffrey Millington, Manager, Drug Regulatory Affairs, Berlex
Minoo Niknian, Ph.D., Director Biostatistics, Berlex

Angelo Secci, M.D., Clinician, Female Health Care, Berlex

Klaus Sommer, Ph.D., Manager Drug Regulatory Affairs, Berlex
Joeseph Sonk, Ph.D., Vice President Drug Regulatory Affairs, Berlex
Background:

Climara Pro (NDA 21-258) is approved for the treatment of moderate to severe vasomotor
symptoms associated with menopause. This NDA resides in the Division of Reproductive and
Urologic Drug Products (HFD-580). The sponsor now seeks approval to market Climara Pro for
the additional indication of postmenopausal osteoporosis, to allow prescription of the patch for
. women who need osteoporosis prevention in addition to treatment of vasomotor symptoms. A
new (Type 6) NDA would be submitted to the Division of Metabolic and Endocrine Drug
Products (HFD-510) for this purpose. The sponsor has requested a pre-NDA meeting to discuss
their planned submission of this NDA. In the meeting package, specific questions were
submitted for discussion.

Questions and Answers (Bullet Format, Agency answers are in bold):

1. Does the Division concur that provision of nonclinical information for estradiol and
levonorgestrel would not be necessary in this supplemental application and that cross
reference to this information in NDA 21-258 would be acceptable?

* Yes, this is acceptable.

2. Does the Division concur to cross-reference the human pharmacokinetic and bioavailability
information in NDA 21-258 to support the filing of this NDA supplement?

e The Division concurs.

3. Does the Division concur that the pivotal phase 3 study with estradiol only. patches
(Report A09585) together with the supportive phase 3 study with estradio Vlevonorgestrel
combination patches (Report A10079) is sufficient for the filing of the supplemental NDA
for the indication prevention of postmenopausal osteoporosis for Climara Pro®?



Clinical Review 15
Bruce V. Stadel, MD, MPH

NDA 21885

Climara Pro®/17-p estradiol an levonorgestrel, USP

Yes, with the following requests:

a. The efficacy results from the supportive trial should be compared to those

from the pivotal trial for strata of women who are similar by baseline
characteristics, e.g. race, age, bone mineral density.

. The pivotal and supportive trial reports should include an accounting of

women contacted for possible enrollment, by race and age, and of women
excluded from randomization, by race, age, and reasons. This will provide a
basis for comparing the trial populations to the expected marketplace
population.

The pivotal and supportive trial reports should include evaluation of efficacy
according to endogenous (baseline) estradiol. The cut-off with data in the
literature is 5 pg/ml. Other cut-offs may also be considered.

. Optimally, the NDA should include information about the effects of Climara

Pro® on coagulation/fibrinoelysis variables that appear predictive for venous
thromboembolic disease based on the published literature.

4. Does the Division concur that no in vivo estradiol release data from the 4.4 mg estradiol only
patch used in the pivotal phase 3 study is needed based on: (1) in vitro release rates showing
estradiol equivalence of this formulation and Climara Pro®, and (2) in vivo data showing
estradiol bioequivalence between patches with the same estradiol content and varying
levonorgestrel content?

The sponsor does not need to conduct in vivo bioequivalence study to address the
difference between the clinically tested estradiol only patch and Climara Pro" .
However, the sponsor should provide the similarity factor (f;) values for the in vitro

release rate comparison for Text Figures 5 and 6 to support the future sNDA
submission.

Does the Division concur that no Integrated Summary of Efficacy will be submitted based on

the fact that this submission contains only 1 pivotal study (Report A09585), which will be
provided as part of this supplement?
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6. Does the Division concur that the safety results of the pivotal phase 3 study (Report A09585)
and the supportive phase 3 study (Report A10079) can be presented separately for each study

in the Integrated Summary of Safety?

e Yes.

7. Does the Division concur that the statistical methods utilized for the pivotal study are
acceptable?

¢ For the supportive study, 1-sided Dunnett’s t-test was mentioned. For the pivotal
study, only Dunnett’s method was mentioned. Please be aware that 2-sided testing
is the standard procedure.

8. Does the Division concur that submission of CMC information to support this supplemental
application will be via Type II Drug Master Files?

s We concur.

Minutes Preparer:

Pat Madara

Regulatory Project Manager

Division of Metabolic and Endocrine Drug Products
Office of Drug Evaluation II

Center for Drug Evaluation and Research

Chair Concurrence:

David G. Orloff, M.D.

Director ‘

Division of Metabolic and Endocrine Drug Products
Office of Drug Evaluation II

Center for Drug Evaluation and Research

Initialed by: ecolman; bstadel; hyahn; kdavisbruno; jtsahlroot; mgautambasak; jlau; cliu
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Appendix 2 Review of Individual Study Reports

Appendix 2.1

Review of Pivotal Phase 3 Study (Study Report A09585): " A Multicenter, Double-Blind,
Placebo-Controlled Study to Evaluate the Safety and Efficacy of Two Doses of Estradiol
Given by Continuous Transdermal Administration in the Prevention of Osteoporosis in
Postmenopausal Women.”

Note: This review is based on the original NDA submission and replies to questions in the
submissions dated 29 July 2005, 4 August 2005, and 18 August 2005.

Abbreviations (not shown for units of measurement, e.g., mm for millimeter)

AE = adverse event
SAE = serious adverse event
A-P = anterior-posterior
BMD = bone mineral density in gm/cm?
BP = blood pressure
Climara Pro = Climara Pro™ (17-B estradiol/levonorgestrel transdermal system)
CPMP = Committee on Proprietary Medicinal Products,
European Medicines Evaluation Agency
DEXA = dual energy x-ray absorptiometry
E = 17B estradiol
£ 22 =22mgE2-alone transdermal system,
delivering 17p estradiol 0.0225 mcg per day
E 4.4 = 4.4 mg E-2alone transdermal system,
delivering 17p estradiol 0.045 mcg per day
FSH = follicle stimulating hormone
ITT = intent-to-treat
= lumbar
LNG = levonorgestrel
Mercury= Hg
RCT = randomized clinical trial
VS. = Versus

Note: (1) The main review issues are discussed under the Reviewer Comment headings;
(2) For the NDA supplement being reviewed, the Division agreed to accept efficacy
data for E-alone given by the same transdermal system in place of efficacy data for
Climara Pro. See attached Minutes of 130ct04 Pre-NDA Meeting. The doses of E/LNG in
Climara-Pro are 4.40 mg/1.39 mg. The E-alone transdermal systems studied were E 2.2
and E 4.4.
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1. Objectives

The objective of this RCT was to evaluate the efficacy of E 2.2 and E 4.4 vs. placebo, for
the prevention of osteoporosis in postmenopausal women. The primary efficacy
variable was the percent change from baseline in BMD of the lumbar spine (A-P view,
L2-L4). The secondary efficacy variables were percent changes from baseline in BMID of
the non-dominant radius (midshaft) and total hip (non-dominant side); proportions of
women with no loss from baseline of BMD at the lumbar spine and total hip (i.e.,
percent change >0); and actual changes from screening in biochemical markers of
bone metabolism (serum osteocalcin, serum bone-specific alkaline phosphatase, and
the deoxypyridinoline/creatinine ratio. -

Safety was also evaluated, in terms of AEs, laboratory tests, vital signs, physical
examinations (including pelvic examinations), cervical cytology smears, and
mammography. However the safety of E-alone is of limited relevance to this NDA
review, whereas the Supporting Phase 3 Study of E/LNG is directly relevant. (Study
Report a10079).

2. Patient Population
2.1 Geography and Calendar Time

Patients were recruited at 19 centers in the United States, located.in: Mineola, NY,
Nashville TN, Phoenix AZ, Seattle WA, Wyomissing PA, Baltimore MD, San Diego CA
Tacoma WA, Stuart FL, Lexington KY, Savannah GA, Atlanta GA, Ft. Meyers FL (2
centers), Decatur GA, St. Petersburg FL, Charlotte NC, Santa Rosa CA, and Honolulu Hl.
The RCT was conducted from 19May98 to 01Feb02.

2.2 Inclusion and Exclusion Criteria

In the discussion below, "previously” or. "previous” means before screening or baseline,
whichever applies. The information discussed was obtained by history and/or
examination at screening or baseline, and judgments about it were generally made by
the investigators.

Inclusion Criteria. Female; uterus removed; >45 years of age; evidence of ovarian
failure (amenorrhea, vasomotor symptoms, etc.) at least 1 and less than 5 years
previously with serum FSH >40 miU/mL and serum E <20 pg/mL, or surgical menopause
with bilateral oophorectomy within previous 2 months; lumbar spine BMD T-score above
-2.5 (A-P view, L2-1-4) by DEXA (e.g., Hologic ® > 0.81 g/cm? or Lunar ® > 0.9 g/cm?);
fasting serum cholesterol < 300 mg/dlL, triglycerides < 300 mg/dL, or glucose <140
mg/dL; and signed informed consent.

Exclusion Criteria. Known or suspected bone disease (excluding osteoporosis); lumbar
spine BMD T-score below -2.5 (A-P view, L2-L4) by DEXA (Hologic ® <0.81 g/cm?2 or Lunar
<0.9 g/cm?); hypocalcemia or hypercalcemia; vitamin D deficiency; fracture within
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previous 6 months; immobilization for at least 2 of the previous 6 months hot flashes of a
frequency or severity requiring hormonal treatment; cervical smear suggestive of low
grade squamous intraepithelial lesion or worse; myocardial infarction within previous 6
months or heart disease severe enough for treatment with anti-arrhythmia or anti-
angina drugs; thrombophlebitis or thromboembolic disorder within previous 3 years that
was unrelated to estrogen treatment or history of these disorders that was related to
estrogen treatment; history of stroke or transient ischemic attack; fasting serum
cholesterol >300 mg/dL, triglycerides >300 mg/dL, or glucose >140 mg/dL; hypertension;
sitting systolic BP >160 mm Hg or diastolic BP >95 at rest; known or suspected malignant
or premalignant disease, excluding successfully treated skin cancers other than v
malignant melanoma; history of sex steroid-dependent malignancy; abnormal findings
on gynecological exam that might worsen with hormone treatment; insulin-dependent
diabetes mellitus; uncontrolled thyroid disorder; history of clinically significant
depression; history of alcohol or drug abuse within previous 2 years; treatment with
anticoagulants (heparin or warfarin) or systemic corticosteroids; treatment with
estrogen and/or progestin within previous 8 weeks for oral, intrauterine, or intravaginal
route, or within previous 6 months for intramuscular route: estrogen implant in place or
removed within previous 8 weeks; any disease or condition compromising the function
of body systems that could result in altered absorption, excessive accumulation,
impaired metabolism, or altered excretion of study drug; severe systemic disease that
could interfere with the conduct of the study or interpretation of the resuilts; significant
liver dysfunction or disease; abnormal laboratory value that was considered clinically
significant; increased frequency or severity of headaches (including migraine) during
previous estrogen treatment; systemic treatment with fluoride, calcitonin, or
bisphosphonates; participation in another clinical trial within previous month or
treatment with investigational drug within previous 3 months; and any condition
precluding ability to obtain all DEXA scans specified in the protocol (e.g., scoliosis, prior
lower back surgery, hip prosthesis).

2.3 Withdrawal Criteria

Patients had the right to withdraw at any time, and if a patient did withdraw, the
reason was recorded and a final examination done. Patients could be withdrawn for
any of the following reasons: treatment failure (lumbar spine BMD T-score below -2.5 or
annualized decrease >6% at 12-month visit or later); occurrence for the first time of
migraine headache or increased frequency of unusually severe headache; sudden
perceptual disorder (e.g., disturbance of vision or hearing); early symptoms or signs of
thrombophlebitis or thromboembolism (e. g.. pain or swelling of legs, stabbing pain on
breathing, or coughing for no apparent reason); a feeling of pain and tightness in
chest; pending surgery (withdrawal 6 weeks before); immobilization (e.g., after an
accident); onset of jaundice, hepatitis, generalized itching, epileptic seizure, or a
significant rise in BP; all conditions in the exclusion criteria which were also defined as
AtEs; premature stopping of study drug for any reason (e.g., adverse event, lack of
efficacy, protocol deviation); 1oss to follow-up; death; and withdrawal of consent.
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2.4 Screening

A total of 199 patients were screened, of whom 154 (77.4%) were randomized. Of the 45
(22.6%) patients not randomized, the reasons were FSH <40 mlU/mL (n=17), estradiol >20
pg/mL (n=13), withdrew consent (n=7), triglycerides >300 mg/dL (n=6), cholesterol >300
mg/dL (n=6), glucose >140 mg/dL (n=4), elevated thyroid stimulating hormone (n=2),
other including BMD outside inclusion criteria, abnormal cervical smear, breast cancer,
elevated liver function tests, thromboembolic disorder, patient had uterus,
oophorectomy >60 months previously, scoliosis, investigator decision (n=10). The
exclusions could be for more than 1 reason. (Submission dated 29 July 2005, page 1)

2.5 Randomization and Follow-up

Patients were randomized by blocksof 7 in a 3:2:2 ratio: 62 to placebo, 45 to E 2.2, and
47 to E 4.4. The modified ITT population included the 150 patients randomized who
received at least 1 dose of study drug: 61 in the placebo group, 45 in the £ 2.2 group,
and 44 in the E 4.4 group. Of these 150 patients, study drug was discontinued
prematurely for 76 (50.7%), most often for AEs, which were more frequent in the
placebo group than either the E 2.2 group of E 4.4 group. Only 74 (49.3%) patients
completed the RCT. See Table 1.

2.6 Patients Analyzed

Efficacy was analyzed for patients in the “Efficacy ITT Population”, consisting of those
~patients in the modified ITT population who did not erroneously switch study drug during
the RCT: 61/62 for placebo, 45/45 for E 2.2, and 40/47 for E 4.4. Efficacy was also
- analyzed for patients meeting a “valid case” definition. Safety was analyzed for
patients in the "Safety ITT Population,” consisting of all patients in the modified ITT
population: 61/62 for placebo, 45/45 for E 2.2, and 44/47 for E 4.4. See Table 1.

Reviewer Comment on 2.6 Patients Analyzed

I asked Berlex to clarify the numbers and footnotes in Table 1. Berlex replied that a total
of 154 patients were randomized, of whom 4 were excluded from the Safety ITT
Population because they did not receive study drug (1 in the placebo group and 3 in
the E 4.4 group). Of the 150 patients in the Safety ITT Population, 4 in the E 4.4 group
were excluded because study drug was erroneously changed at >1 Study Visit.
(Submissions dated 29 July 2005, page 2 and 4 August 2005)

3. Calcium and Vitamin D

Based on a dietary calcium survey at baseline, patients received supplements sufficient
for their total daity calcium intake to be about 1500 mg; women whose estimated
dietary calcium intake was >1500 mg/day did not receive calcium supplements.
Dietary calcium and the need for supplements were re-evaluated after 1 year. Vitamin
D supplements were not provided.
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The dietary calcium survey instrument was not validated and Vitamin D levels were not
measured.

4. RCT Conduct, Data Collection, and Data Analysis

The methods used to conduct the RCT, for the collection of data, and for the analysis
were typical for Phase 3 RCTs.

Table 2 shows the schedule of events, by cycles that were 28 days long.
5. Results

The results discussed below are for screening or baseline, whichever applies, and for the
Efficacy and Safety ITT Populations at "All Endpoint,” which means week 104 with the
last observation on study drug carried forward. Other analyses were also done.

5.1 Baseline Characteristics

Table 3 shows baseline characteristics for the placebo, E 2.2, and E 4.4 groups. Patients
in the 3 groups were similar by age, race, weight, height, BMD of the lumbar spine (A-P
view, L2-14), non-dominant radius and total hip, and other baseline characteristics. Of
the 150 patients in the Safety ITT Population, 86 (57.3%) had undergone bilateral
oophorectomy.

5.2 Efficacy

The results for BMD refer to measurement by DEXA of BMD of the lumbar spine

(A-P view, L2-14), total hip (non-dominant side), and radius (mid-shaft). Results are
discussed for the Efficacy ITT Population, to the nearest decimal point except where
otherwise specified. See statistical review by Dr. Mele for further information.

5.2.1 Main Efficacy Results from Berlex Analyses

BMD of the lumbar spine (A-P view, L2-L4) was the main efficacy variable, and BMD of
the total hip (non-dominant side) and non-dominant radius (midshaft) were the most
important secondary efficacy variables.

Lumbar Spine. At baseline, mean BMD in g/cm? was 1.1 for placebo, 1.1 for E 2.2, and
1.7 for E 4.4, (Study Report, page 147, to nearest decimal point) At Al Endpoint, the
mean percent change from baseline was - 3.3% for placebo, + 0.4% for E 2.2, and +
2.1% for E 4.4 (p<0.001 for both E 2.2 and E. 4.4 vs. placebo). See Table 4.

Total Hip. At baseline, mean BMD in g/cm? was 0.9 for placebo, 1.0 for E 2.2, and 1.0 for
E 4.4 (Study Report, page 165, to nearest decimal point)
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At All Endpoint, the mean percent change from baseline was - 0.8% for placebo, - 0.2%
for £ 2.2, and + 1.39% for E 4.4 (p=0.202 for E 2.2 vs. placebo; p=0.007 for E 4.4 vs.

placebo). See Table 5.

Non-dominant Radius. Neither £ 2.2 nor E 4.4 had a meaningful effect on BMD, vs.
placebo, at All Endpoint and in other analyses (Study Report, pages 63-66).

Reviewer Comment on 5.2.1 Main Efficacy Results from Berlex Analyses

The All Endpoint results discussed above for the lumbar spine, total hip, and radius are
based on 117, 118 and 113, respectively, of the 146 patients in the Efficacy ITT
Population. | asked Berlex to clarify accounting for the other patients in the Efficacy ITT
Population. Berlex replied that these patients had either no baseline or postbaseline
study measurements at the lumbar spine, total hip, or radius.

5.2.2 Efficacy Results from Analyses Requested by Division

In the pre-NDA meeting, the Division said that “the pivotal and supportive trial reports
should include evaluation of efficacy according to endogenous (baseline) estradiol.
The cut-off with data in the literature is 5 pg/ml. Other cut-offs may also be considered.”
See attached Minutes of 130ct04 Pre-NDA Meeting.

For the pivotal trial, Berlex provided this evaluation only for the percent change from
baseline in lumbar spine BMD. These data were not in the Study Report, -- only in the
NDA Summary of Risks and Benefits, -- which says "It has been suggested that BMD
activity of estrogen treatment in postmenopausal women might depend on the
baseline E2 levels.” (NDA Summary of Benefits and Risk, page 7) | think this tentative
language is not appropriate, in light of results from the Menostar RCT, which provide,
strong support for earlier results from observational studies, as discussed in the Medical
Officer review of NDA 21647 for Menostar. See Excerpt from Menostar Prescribing
Information below.

Excerpt from Menostar™ Prescribing Information

Table3. Mean parcent change in lumbar spine and tolal bip BMD al 24 monihs hy
stibigraups of basekine eslradiof level (< S po/mb, = 5 pgiml)
Lumbar spine Total hip
Baseline  Menostar™  Placebo ~ Treatmert | Menostar™ Placebo  Treatment
estradiol difference differenos
levels
<bpgmL n=10 n=9¢ n=101 n=29%
+3.50 +0.29 3 +1.04 -1.09 213
{p < 0.001) ip<0.0M)
=hpgmLl =88 n=§8a n==88 n=289
+2.40 +0.81 1.59 +0.61 0.3 0.92
(p=0.002) {p=0.045)

n = number of patierts with data availahle far each variable
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Baseline E2< 5 pg/ml. At All Endpoint, the mean percent change from baseline in
lumbar spine BMD was - 3.3% for placebo, +0.6% for £ 2.2, and +3.2% for E 4.4 (p=0.047
for E 2.2 vs. placebo; p=0.004 for E 4.4 vs. placebo). See Table 6.

Baseline E2 > 5 pg/ml. At All Endpoint, the mean percent change from baseline in
lumbar spine BMD was -2.2 for placebo, +0.05 for E 2.2, and + 2.1 for E 4.4 (p=0.235 for E
2.2 vs. placebo; p=0.050 for E 4.4 vs. placebo). See Table 7.

Reviewer Comment on 5.2.2 Efficacy Results from Analyses Requested by Division

These results are similar to those seen for Menostar, i.e., E 2.2 and 4.4 increased lumbar
spine BMD more in women with baseline E2 <5 pg/ml than in women with higher
baseline E2. However, the reliability of these results is limited by the high discontinuation
rate in this RCT, and the small numbers of patients in the strata defined by baseline E2.

5.2.3 Other Efficacy Results

BMD-Efficacy ITT Population at Completers Endpoint. In the Efficacy ITT Population,
results at the "Completers Endpoint” (final evaluation for patients who were on study
drug >644 days) were similar to those at All Endpoint. For lumbar spine and total hip
BMD, see Tables 4 and 5, respectively. :

BMD-Valid Cases at All Endpoint and Completers Endpoint. Berlex defined "Valid Cases
as the 84 (57.5%) of patients in the Efficacy ITT Population who met all
inclusion/exclusion criteria, took no prohibited drug, had >75% compliance, completed
>13 cycles, and had no major protocol violations). Efficacy for both E 2.2 and E 4.4 vs.
placebo was somewhat greater for Valid Cases vs. the whole Efficacy ITT Population.
(Study Report, page 63 for lumbar spine BMD, page 69 for total him BMD, and page 66
for non-dominant radius BMD)

BMD- Subgroups of Patients at All Endpoint. Additional analyses of lumbar spine BMD
and total hip BMD were done for the Efficacy ITT Population at All Endpoint, for patients
with osteopenia (baseline lumbar spine BMD T-score >-2.5 to <-1), recent menopause
(onset within previous 3 years), later menopause (onset 3 to 10 years previously), and
natural vs. surgical menopause. For lumbar spine BMD, these analyses were no more
useful than the analyses requested by the Division for identifying patients who were
likely to have experienced greater efficacy than seen in the main Berlex analyses. For
total hip BMD, these analyses were not useful in general for identifying such patients.
(Study Report, page 83, and NDA Summary of Benefits and Risks, page 7)
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Biochemical Markers of Bone Formation and Resorption. The biochemical markers were
serum osteocalcin and serum bone-specific alkaline phosphatase for bone formation
and urinary deoxypyridinoline/creatinine ratio for bone resorption. The markers of
formation were decreased for both E 2.2 and E 4.4 vs. placebo, and the results were
statistically significant. The marker of resorption was decreased for both E 2.2 and E 4.4
vs placebo, and the result for E 4.4 was statistically significant. (Study Report,

pages 73-82) ‘

Reviewer Comment on 5.2.3 Other Efficacy Results

| asked Berlex to evaluate total hip BMD by baseline E2, to further investigate the value
of baseline E2 for patients who were likely to have experienced greater efficacy than
seen in the main Berlex analyses. The results did not show that E 2.2 and 4.4 increased
total hip BMD more in women with baseline £E2 <5 pg/ml than in women with higher
baseline E2. However, the reliability of these results is limited by the high discontinuation
rate in this RCT, and the small numbers of patients in the strata defined by baseline E2.
(Submission dated 18 August 2005)

5.3 Safety

All safety analyses refer to the Safety ITT Population. See Table 2 for schedule of
evaluations. '

5.3.1 Extent of Exposure

Table 8 shows the extent of exposure to study drug. The mean (minimum, maximum was
399.9 (10, 742) for placebo, 526.1 (21,757 forE 2.2, and 482.2 (11, 736) for E 4.4,

5.3.2 Adverse Events (AEs)

The discussion below refers to AEs that occurred <30 days after stopping study drug,
except where otherwise specified.

5.3.2.1 Deaths

No deaths occurred <30 days after stopping study drug. There were 2 deaths that
occurred later: 1 in the placebo group due to complications of intestinal perforation,
and 1inthe E 2.2 group due to complications of adenocarcinoma of the rectum.
(Study Report, pages 93-94)

5.3.2.2 Serious Adverse Events (SAEs)

There were 2 (3.3%) patients in the placebo group, 4 (8.9%) patients in the

E 2.2 group, and no patients in the E 4.4 group with SAEs (including the deaths).

Of the 2 patients in the placebo group with SAEs, 1 had arthrosis of the right hip with
replacement surgery and 1 had a fracture of the right lateral malleolus related to
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falling. There was also 1 other patient in the placebo group who had SAEs >30 days
after stopping study drug and died (see above). Of the 4 patients in the E 2.2 group
with SAEs, T had adenocarcinoma of the rectum and died >30 days after stopping
study drug (see above), 1 had hemorrhage related to a sub-epithelial renal pelvic
hematoma, 1 had angina pectoris, and 1 had breast cancer. See Table 9.

5.3.2.3 Discontinuation Due to AEs

There were 16 (26.2%) patients in the placebo group, 7 (15.6%) patients in the

E 2.2 group, and 7 (15.9%) patients in the E 4.4 group who discontinued study drug due
to AEs. This included 5 (8.2%) patients in the placebo group, no patients in the E 2.2
group and no patients in the E 4.4 group who discontinued due to hot flashes. There
were no other meaningful differences between the 3 groups. Most of the other
discontinuations were due to application site reactions: 7 (11.5%) patients in the
placebo group, 5 (11.1%) patients in the E 2.2 group, and 6 (13.6%) patients in the E 4.4.
group. See Table 10.

5.3.2.4 Any AE

There were 52 (85.2%) patients in the placebo group, 42 (93.3%) patients in the
E 2.2 group, and 41 (93.2%) patients in the E 4.4 group with and AE.

For AEs in >5% of patients in any of the 3 groups, there were meaningful differences
between the placebo group, E 2.2 group, and E 4.4 group for arthralgia, hot
flashes/insomnia, and breast neoplasm/breast pain, and there were high rates in all
3 groups for application site reaction. See Table 11.

Arthralgia. There were 3 (4.9%) patients in the placebo group, 5 (11.1%) patients in the

E 2.2 group, and 8 (18.2%) patients in the E 4.4 group with arthralgia. There was a total
of 20 arthralgia AE terms, including pain in the knees (n=4), shoulders (n=4), hip (n=5),
hands (n=3), and others (n=4). (Submission dated 29 July 2005, page 3, referring to Study
Report Appendix 16.2, page 1982)

Hot Flashes/Insomnia. There were 10 (16.4%) patients in the placebo group, 5 (11.1%)
patients in the E 2.2 group, and no patients in the E 4.4 group with hot flashes, and there
were 4 (6.6%) patients in the placebo group, no patients in the E 2.2 group, and no
patients in the E 4.4 group with insomnia.

Breast neoplasm/Breast Pain. There were no patients in the placebo group, 1 (2.2%)
patientin the E 2.2 group, and 4 (8.1%) patients in the E 4.4 group with breast neoplasm,
and there were 1 (1.6%) patient in the placebo group, 5 (11.1%) patients in the E 2.2
group, and 4 (9.1%) patients in the E 4.4 group with breast pain. Of the 5 patients with
breast neoplasms, 1 patient in the E 2.2 group had breast cancer and 4 patients in the E
4.4 group had mammography or physical examination results for which cancer was not
confirmed. (Submission dated 29 July 2005, page 3)
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Application Site Reaction. There were 22 (36.1%) patients in the placebo group, 12
(26.7%) patients in the E 2.2 group, and 12 (27.3%) patients in the E 4.4 group with
application site reactions.

Reviewer Comment on 5.3.2 Adverse Events (AEs)

There was no meaningful differences in deaths or SAEs between the placebo group,
E 2.2 group, and E. 4.4 group.

Expected effects of estrogen appear to account for the higher rate of discontinuation
for hot flashes in the placebo group vs. the E 2.2 group and E 4.4 group, the higher rates
of Any AE called hot flashes or insomnia in the placebo group vs. the E 2.2 group and

E 4.4 group, and the higher rates of arthralgia and breast neoplasm/pain in the E 2.2
group and E 4.4 group vs. the placebo group.

For application site reactions, the substantial rates of discontinuation and high rates of
Any AE in the placebo group, E 2.2 group, and E 4.4 group suggest that acceptability of
the transdermal system may be somewhat limited in postmenopausal women.

5.3.3 Clinical Laboratory Tests

The hematology, chemistry, and lipid variables are listed below. These were reviewed in
shift tables for the placebo group, E 2.2 group, and E 4.4 group, with categories of low,
normal, and high at baseline and study drug. There were no meaningful differences

- between the 3 groups. Further analyses of lipids showed some statistically significant
differences between the 3 groups, but no consistent pattern was observed. (Study
Report, pages 330-534)

Hematology - hemoglobin, hematocrit, red cell count, white cell count, platelet count,
and percentages of segmented neutrophlls bands, lymphocytes, monocytes,
eosinophils, and basophils,

Chemistry - gamma-glutamyl transaminase, aspartate transaminase, alanine
transaminase, total bilirubin, lactate dehydrogenase, total protein, albumin, glucose,
blood urea nitrogen, creatinine, and uric acid.

Lipids - total cholesterol, high-density lipoprotein cholesterol, low-density lipoprotein
cholesterol, and triglycerides.

No urinalysis results were reported.

5.3.4 Weight and Vital Signs

The variables were weight, systolic BP, diastolic BP, and heart rate. These were reviewed
for the placebo group, E 2.2 group, and E 4.4 group in tables of mean, median,

minimum, and maximum values, and mean, median, minimum, and maximum changes
from baseline.
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Weight. There were no meaningful differences between the 3 groups, although some
changes from baseline within groups were statistically significant. (Study Report, pages
536-539)

Systolic BP. There were no meaningful differences between the 3 groups, although
some changes from baseline within groups were statistically significant. The maximum
value at Visit 9/Final Visit was increased (220 mm Hg) in the E 4.4. group vs. the E 2.2
group and placebo group. See Table 12, Systolic BP range for E 4.4. However, the
maximum value for the E 4.4 group across Visits 1-8 was between 142-158 mm Hg.
(Study Report, pages 540-543)

Diastolic BP. There were no meaningful differences between the placebo and

E 2.2 groups, although some changes from baseline within groups where statistically
significant. However, the values for the E 4.4 group vs. the placebo group were
increased (mean increase=2.6 mm Hg) and these differences were statistically
significant. See Table 12. There were also some statistically significant changes from
baseline within the E 4.4. group. (Study Report, pages 544-601)

Heart Rate. There were no meaningful differences between the 3 groups, aithough
some changes from baseline within groups were statistically significant. (Study Report,
pages 548-551)

5.3.5 Physical Examinations (including Pelvic)

Examinations were done for general appearance, skin, eyes/ears/nose/throat, head
and neck, lungs, heart, breasts, abdomen, lymph nodes, musculoskeletal system,
neurological system, external genitalia, vagina, cervix, and adenexa. These were
reviewed in shift tables for the placebo group, E 2.2 group, and E 4.4 group, with
categories of normal, abnormal, and not done at screening and on study drug.

There were no meaningful differences between the placebo group, E 2.2 group, and E
4.4 group except for the breasts. (Study Report, pages 552-596)

Breasts. There were no patients with normal results at screening and abnormal results on
placebo. in the E 2.2 group, there were 2 (5.3%) patients with normal results at screening
and abnormal results at Visit 3, and 1 (2.6%) patient with normal results at screening and
abnormal results at Visit 9/Final Visit. In the E 4.4 group, there were 2 (8.3%) patients with
normal results at screening and abnormal results at Visit 7, and there were 3 (7.5%)
patients with normal results at screening and abnormal results at Visit 9/Final Visit. (Study
Report, pages 558, 573, and 588) Of the 8 patients in the E 2.2 or E 4.4 with normal results
at screening and abnormal results at Visit 3 through Visit 9/Final Visit, 2 in the E 2.2 group
and 2 in the E 4.4 has abnormal physical examination results and the remainder had
abnormal mammograms.
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5.3.6 Cervical Cytology

Results were reviewed in shift tables for the placebo group, E 2.2 group, and E 4.4
group, with categories of normal, benign, and abnormal at screening and on study
drug. There were no meaningful differences between the 3 groups. (Study Report,
page 597)

5.3.7 Mammography

Results were reviewed in shift tables for the placebo group, E 2.2 group, and E 4.4.
group, with categories of normal, abnormal, and not done at screening and on
study drug.

In the placebo group, there were 3 (10.0%) patients with normal resuits at screening
and abnormal results at Visit 5, and there was 1 (1.9%) patient with normal results at
screening and abnormal results at Visit 9/Final Visit. In the E 2.2 group, there was 1 (3.3%)
patient with normal resuits at screening and abnormal results at Visit 5, and there were 2
(5.1%) patients with normal results at screening and abnormal results at Visit 9/Final Visit.
In the E 4.4 group, there were 3 (10.7%) patients with normal results at screening and
abnormal results at Visit 5, and there were 3 (7.7%) patients with normal results at
screening and abnormal results at Visit 9/Final Visit. (Study Report, pages 598-600)

For the 1 patient in the E 2.2 group with normal results at screening and abnormal results
at Visit 9/Final Visits, the results were "highly suggestive of malignancy,” and breast
cancer was diagnosed. (Study Report, pages 108-109)

6. Discussion

Efficacy. | think the RCT for E 2.2 and E 4.4 vs. placebo supports efficacy, because: (1)
the efficacy of estrogen for the prevention of postmenopausal osteoporosis indication is
well-established in general, (2) the results of the RCT for the primary efficacy variable
were statistically significant, and (3) the results of the RCT were nearly identical to those
for Vivelle-Dot® 0.05 mg/day, which is approved for the preventlon of postmenopausal
osteoporosis indication.

The comparison with Vivelle-Dot® 0.05 mg/day is important because of limitations in the
methods of the RCT for £ 2.2 and E 4.4, mainly that vitamin D deficiency was
determined by medical history only, vitamin D supplements were not given, the dietary
calcium survey instrument was not validated, calcium supplements were given only to
patients who appeared deficient according to the survey, and withdrawal before the
end of the RCT was substantial.

The comparison with Vivelle-Dot® 0.05 mg/day is appropriate because the E 2.2 and E
4.4 transdermal systems studied in the RCT delivered E at 0.0225 mcg/day and 0.045
mcg per day, respectively, and Vivelle-Dot® 0.05 mg/day delivers E at 0.05 mg E/day.
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The primary efficacy variable was the percent change from baseline in lumbar spine
BMD in the RCTs for E 2.2 and E 4.4, and Vivelle-Dot® 0.05 mg/day.

In the RCT for E2 and E 4.4, the mean percent changes from baseline to week 104 with
the last observation on study drug carried forward (All Endpoint) were -3.2 for in the
placebo group, -1.2 inthe E 2.2 group, and +1.2 in the E 4.4 group (to nearest decimal
point). In the Prescribing Information for Vivelle-Dot®, the mean percent changes from
baseline to week 104 with the last observation on study drug carried forward are about
- 3% for placebo +<1% for Vivelle-Dot® 0.05 mg/day, and +3% for Vivelle-Dot® 0.1

mg/day:

Excerpt from Vivelle-Dot® Prescribing Information
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1e8¥]-9quares meeng ol perceniage change from baseline
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avallable wilh fast pozi-basaline cbsarvallon carried forward
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Safety. There were no unexpected results and the RCT raised no safety concerns.

Appears This Way
On Original
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ion (Study Report, page 120)

isposi

Table 1. Patient D

Appears This Way
On Original
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Table 2. RCT Schedule of Events (Study Report, page 32)
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On Original

s ‘gt 1 Wisitz Wikt 2 Wit 4 Wisit & Migit g Wit ¥ AURT ) \isi ﬂ..

Sy Evaluglicns Soreening Beseline Cwelet  Dwoled Cvoe § Cvde B Cwi1d Cwila 1 Cwals 18 Cwie 3R Cwele T8
Medcat end Medcstion History ®
Frugsicad Exam Incladiog Peldc/ Vagng Pag " « ¥ X X
smegr s Breaed By.am
Witaf Sipgns e Yisight x x X X X X X X X X X
Semmogragiy” x ® X
Koy of Spins’ x
Bons Densitometry of Spine (A-F view, 12 -14), X X X X X
Totst hip, Mid-Shaft of Redus (OEXA scans )
Generst L aboeatory Studss and Lipid Profile x b X X X
Folicie-cftopstating aond Thpobs-cimutating %,
hormenes, and EXvado Wesls
Seram Usteccaicing X b x X b
Serem Bone-Specific Alkaline Prosphatse;
Usirvaey Deowypyridinotine Crosdinis
Calcim Burvay x =
Agdverse BventFracturss X “ x £ X X ; < ¥
Recard Concomitant Megoations X % 4 % ‘ x .>_ < X X
Medcaion Dispensed/Revmes’ x x * X X ® X X X

12 LA = ghedned Gyoud 1aurt laiiom vartabeas, DEAA = Dl En argy X-ray o

serésning and bas it

Scresning couid not ke place untitihe aubject had besen of astogen reglacement therssy for 511855

51 2 monds. There was to e Ao more than 4 wastks pebween

if f1e eubjact was prematur ely vithdeawm fem the study, st he svaluations descnbegundsr Visit §vrere io te padermed sthe finsd Wisit

& rstive fam egrekyy basd een papoptad G menths prior 40 vig, (proddid fhe reporn g me silatde) il was ned necesary 1 be regs sted ol SerRening, Mammesrem o

Wisit § ie optionst in women <55 yesrs old

The Areqy of Spine Wik 4 b repsatod af oy st If B fradure was gizperted,
MeFEction colbd Be Fpensed oaly afier snfry offerks hadbeen satishied



Clinical Review

Bruce V. Stadel, MD, MPH

NDA 21885

Climara Pro®/17-p estradiol an levonorgestrel, USP

32

Table 3. Baseline Characteristics (Study Report, pages 53-54)

Treatment Sroup

Placebo E. 22 mg E; 44 mg
Categary (N=81) (N = 45) N =34 £ valua”
Agely) 0.843
N 81 45 44
Mean (SD) §1.84{7.81) 511 (641 31.248.32)
Median 1.0 1.2 310
Range 40 —33 40— 74 41 —0a4
Race {n [3]) 0.148
n 61 45 o)
Caugasian 8 {TATW) 78 A1 {Tos5%}
Black 8 {i3.i%e} LI | ) 1 {25.0%)
Hispanic 3 #1.9%) o 10.0%) 2 4.5%)
Asian 2 [3.3%} 9 {0.0%) 0 {0.0%)
Years Since Menepause 0.5915
n 1 45 44
Mean {8} 10.8(11.18) 11.1{10.53) 8.0 {7.83)
Median 4.5 47 A
Range 0-31 0-33 1-27
Oophaorectomy 0811
n 1 £5 44
Yes (unilaterai} 5} 8 [5}
Yes [bilateral} 35 25 26
No 20 12 12
E; fpgimd) 3.263
n 45 35 34
Mean {30} 7.32(8.313) 248 {12.473] 7.34 (5.4B3)
Wedian 8.30 820 5.50
Ranga 14357 16-762 15-248
Weight (Ib} 0.956
n &9 45 44
Mean (3D} 187.0(28.00) 185 (33.51 168.1131.58)
Median 15 167.3 163.3
Range 89 — 288 114 —261 110 — 251
Height {in} 0258
n 81 45 44
Mean (SD) B3.2{2.32) 23.8 {2.80) 84.6(2.33]
Median 843 £4.0 640
Range 50— 68 58 — 70 & —71

N = {otal number of subjects randomized 1o the study and known to haws taken at least £ doss of drug.
EMD = bone mineral density, FSH = follicle stmulating hormene; L2 - L4 = second throwgh fourth lumbar veriebrae;
n = numier of subjecis with values for tais sarameter; 30 = standard devistion: TMT = treatment.

Trealment effect P value was etiained from the followiag ANOVA madel: ¥ = 7T CENTER er generalizes
Ceochran-Mamiel-Haznsze! test siratified for center.

Qbtaingd fror; , TR . i oot

Continued on next page.
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Table 3 continued.

Treatment Group
Placebe E,23mg E.44mg
Category [N=81) {N =48] iN = 44} P walue®
BMD T-Scare* 0880
n B 1) 43 43
Mean (8D) -12335{1.36208)  D.OTEY (14BRTY)  -DIOGES {1.3DED4)
Median -D.o&re -B.2I08 -0403d
Range S22 —38N -23280— 3483 -2.758— 23728
BND Spine {4-P view, L2 - L4) {giom’) 0.535
n 8u Ex 3
Mean (D) 1.0044 {0.17134) 1142 [0.10184) 11277 (017544
Median 10668 1.1000 1.08D3
Range 0.645 — 1.651 D.887 — 1.587 0.848 — 1,828
BKID Mid-shadt {1/3} Radéys fglom™ 334
n 60 38 42
Mesn (3D} 0.0740 [D.0B402)  D848A {(027014)  10.6048 {0.05928)
Median 0.6800 0.6820 D.6BBD
Range 0.487 — D.7BS -1.000 — 0.824 0.570 — D831
BMD Todal Hip (gion’) [.ae
N iy 41 43
Mean (80 0.0329 (D.14388)  D.G2TE (0.14006)  0.9500 D.14028)
Medisn 0.8300 0.9530 D.625D
Range 0.532 —1.184 D733 — 1283 0716 —1.223
Serum Osteosalcin {ngimd ) {0.3280
N 81 45 43
Mean (8D) 2141 48.253) 20.08 {7.040} 22.57 i5.806)
Median 19.40 19.80 21.580
Hange 04 —472 T4 —344 7.1 —339
Serum Bone-Speciic 0E2t
Alkaling Phosshaiass {ngiml}
n 80 43
Mezn{&D) 10.68 {7.188) 10.22 {4 425)
Medizn 2.08 .00
Range 3.2-357 38-127
Deaxypyridinciine/Creatinine Rato 0.veg
80 &4 43
Me=sn (3D 0.07T&4 (0.02384)  D.OTEQ(QOD3TFD)  0.0753 {0.02337)
Median 0.0710 2.0700 B.07Z0
Range 2.008 ~- 0.148 2.0M1-0.235 0.038 — D140

M = total number of subjecis randomized tc the study and known to haws taken at least 1 doss of drug.
EME = bone mineral density: FSH = follicle stmulating hormene; L2 - L4 = second through fourth lumbar veriebrag;
n = nunizer of subjects with values for tnis parameter; 50 = standard deviation; TMT = treatment.

a ,
Trealiment effect F va’
Cochran-KManial-Haz: f;

2

Chiained oM. pue—————ssew  data transier.

s teet siratified for center.

was colained from the followng ANOYA model: ¥ = TMT CENTER cr generalizad
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Table 5. Percent Change from Baseline, Total Hip BMD

Climara Pro®/17-p estradiol an levonorgestrel, USP
(Study Report, page 67)
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Table 8. Extent of Exposure to Study Drug (Study Report, page 87)

Treatment Group

Category Placeba E 22 mg E, 44 mg
Number of subjects” 0 25 432
Wean (SDY 250,92 {314.25) 626.% (263.21) 4822 (291.34)
Wadisn 358.0 7218 7184
Menfmum 10 1 13
Maxirmum T4% - THY 734
SO = standard deviaton.

Buratian of treatiment was defined as the time from the first patch applbed o the iast dose date of medication.

Siudy druy stop dates were not avaiiakle for 2 subiscts who were exciuded from this analysis {1 subject each,
placebo and E, 4.4 mg treatment groups}.

uo
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Table 9. Serious Adverse Events (SAEs) (Study Report, page 248)

Placabo £2 2.2n3 E2 4.4mg Total

M = 81) H = d5] (H = 44 1 =~ 1807
Exdy Systen/Adverse Evant n (& W] n (& 2l n (£ o (%1
Hunber of subjects who
at laapt 1 adwaros ewent 20 3.3 40 e.g) a1 0.0) € { 4.0}
BP2XDY AS A WHOLE.

SURGERY 0 f 0.0} 0 i 0.0} 1 6.7
Total - BUDY AS A WHQ O (0.0} Q¢ 0.0 1¢ 0.7
CARDIOVASCULAR

ANGINA DECTQRIS 0oL 0.0) 2 0.0} 10 0.7)

HEMORRHAGZE o ( 0.0) D { 0.0} 114 0.7
Total - CARRICFASCULAR 0 { 0.0 047 0.0; 204 1.3
LIGESTIVE

CHSTROINTESTIHAL CARCIHCHL 0 [ 0.0) 9 ¢ 0.0 140 0.7}
Total - DICESTIVE 9 ¢ 0. 10 0.7
HUSCUL S KRELETAL

ARTHRISISZ 10 1.6} o ¢ 0.0) Q ( 0.0 14 8.7

BCHE FEACYURE RET SPOHTRNECUS) 14 1.8} G 0.0) o ( 0.0} 1§ 0.7}
Total - NHUSTULOSKELETAL o G.0) Q¢ 0.4 20 1.3
SKIH

BREAST CARCINCHA 01 0.0) 10 2.23 Q¢ 9.0 10 0.7)

BREAST HEQPLASH 01 0.9} 16 2.23 0 ( 0.0 11 0.7)

Abpears This Way
On Origing|
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Table 10. Discontinuations Due To AEs (Study Report, 256)
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Table 11. Any AE Reported for >5% of Patients in Any Group
(Study Report, pages 89-90)

Treatment Group
Flaceha E 22mg E 44 mg Tatal

Body System? {N=8% {N =45 {N=a4) (K =150
Atverse Event n {3} m %) nis) n{M)
Number of subjects wha & 188.1) 42 {933} 4t (83.7) 133 {80.0)
Teported at least one AE" :
Body as a Whole )

Accdental Infury I O[3 T (16.6) 3 6.8 12 18.0)

Allergic Reaction 4 88 D 0D PRy g 13.3)

Asthenia ¥ {ie) 2 4 3 (68} i 4.0)

Back Pain & @Al 3 9N & {13.8) T 14 [9.3)

Flu Syndrome | RO 3 (6.7 5 (1t4) 20 (18.3)

Infection S R 3 {6.7) 4 @1 12 {8.00

Pain % {143} 6 (133} & (13.8) A (4D

Surgery o o I () o om 3 (2.0)
Digestive

Constipation 4 @28 1 {22 1 45 ¥ (4.7}

Flatulencs 1| 3 6N 1 123 3 (3.3}

Gastrointestinas Disorder 2 @&y 4 (B8R 2 0.0 1a 8.7

Nausea TS 3 6n I ek 11 {7.3}
tietabolic and Mutrition

Edema NG| 4 B® 4 8.0 10 8.7}
Wuszulaskeletal )

Arthralgis 3 My 5 (1w 2 182 18 (10N
Nervous System

Depressicn 4 1 {22 2.3} [ 4.0

Hei Flashes izl 5 1 2 (0D} & (100}

Insomnia 4 0 oo 2 (0O 4 2.7
Respiratory

Eronchitis. 5 4 (84 o (0.0 4

Siriusitis a 244 5 {114 13

Upper Respiratocy Infacton 10 10 (222 4 181 24
Skin

Application Sie Reacticn 2 OEN 12 (26.7; 12 {27.3) 48 34T

Breast Neoplasm I ]] 1 2.2 4 (91 & {3.3)

Breast Pain Y18 5 (1% 4 8.1 10 7.7

Pruritus LR B ] 3 B {2.3) 4 1271
Special Senses

Olitis. Media Do 0 0o 3 8B 3 2.0
Urcgenizal

Urinary insontinenoce o 0 (0D0; 3 (6.3 2 (2.0

Urinary Tract infecton i 5 (111} 123 7 14.71

Vaginilis 2 3 (67 2 45 7 4.7

Vulvowsging! Discrder 2 3 57 R <] i 14.01

N = tots? number of subjects in a treaiment gaoup: n = nurrber of subjedts within a treatmant group who naz an
acverse event.

A zubject may have reperied more shan 1 adverse even.
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Table 12. Blood Pressure (Study Report, pages 106-107)

Time Period
Treatment Group Baseline Visit & Cycle 36 o Final \fisit
Change fram
Valus Vakee Baseline Pyaize’
Systoke Bieokt Pressure {mm Hgl
Placsbo - N B1 5D L] 0.108
Mean {STH 122.% (14.28) 11801320} -2.2(8.87)
Range 92151 84144 25- 18
E.22mg N 45 37 37 0072
Mean {SD} 122.0{11.85) 110.0 {13.54) -3.1 {10.55}
Range 99 - 143 ad - 144 -35- 12
Pugize 3.098 0.901
E, 44 mg N 434 39 39 0.483
Mean {30} 120.4 (12.76) 122.04{21.75) 201827}
Range 24147 92220 24-84
Pysie 0.845 5.220
Queral Pyalge’ 0.651 0154
Change from
Crastotic Slood Pressura (mim Ha) Value Valve Haseline Pvaue
Placsbo N &1 5D 50 0.387
Mean {S0} TT2\TTT) T5.6{7.20) -1.3(7.E1)
Rangs 60 - B2 80 -80 -21-5
E, 23mp N 45 kN 37 0.332
Wean {30} T8.&(T25) 75.4 12.65) -1.147.43)
Range 66 -03 &6 - 98 -15-17
Pyste” 0.883 0.872
E. 44 mg H 44 38 38 0.04% °
Mean (S0 74.58.3E) TRO11.3T 32@ET
Range 7 80~ 112 -14-328
Pusse 182 o042 "
Querail Pusiue” 185 2.030*

N = nureber of g

cts i readment group; SC = standard deviation, TMT = freatment,

MNumber of subjects may vary from visH to vis1 due o missing data.

P Value for change from baseline within treatment group using the paired $-test.

b

P \alue for compariscn with giacebo.

Crerall 1reatmen£ P values were ebiained frem the following mode! with baseling covariate: Y = TRT CENTER.

? P=<0.05.

Tl 1 YA f e
enye o ARy
Aﬁ?"‘w:« e T
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Appendix 2.2

Review of Supporting Phase 3 Study (Study Report A10079): "A double-blind,
double-dummy, placebo-controlled, randomized study to investigate efficacy and
safety of 2 continuously combined transdermal estradiol/levonorgestrel preparations
when used for prevention of involutional osteoporosis over 2 years (26 cycles) in
postmenopausal women”

Note: This review is based on the original NDA submission and replies to questions in the
submission dated 29 July 2005.

Abbreviations (not shown for units of measurement, e.g., mm for millimeter)

AE = adverse event

A-P = anterior-posterior

BMD = bone mineral density

BMI = body mass index

BP = blood pressure

Climara Pro = Climara Pro™ (17-B estradiol/levonorgestrel transdermal system)

DEXA = dual energy x-ray absorptiometry

DM = transdermal system with 178 estradiol 4.5 mg and levonorgestrel 3.75 mg,
delivering 17p estradiol 45 mcg and levonorgestrel 40 mcg per day

E = 17B estradiol

EM = transdermal system with 17p estradiol 4.4 and with levonorgestrel 2.75 mg,
delivering 17 estradiol 45 mcg and levonorgestrel 30 mcg per day

FSH = follicle stimulating hormone

HARTS = Hoechst Adverse Reactions Terminology System

[TT = intent-to-treat

L = lumbar

LNG = levonorgestrel

Mercury= Hg

RCT = randomized clinical trial

SD = standard deviation

VS. = Versus

1. Objectives

The objective of this RCT was to evaluate the efficacy of EM and DM vs. placebo, for
the prevention of osteoporosis in postmenopausal women. The primary efficacy
variable was the percent change from baseline in BMD of the lumbar spine (A-P view,
L2-L4). The secondary efficacy variables included percent changes from baseline in
BMD of left hip, non-dominant forearm, and total body; and actual changes from
screening in biochemical markers of bone metabolism (serum bone-specific alkaline
phosphatase, serum osteocalcin, urnary e urinary CalCium). | ey,
measures C-telopeptide alpha 1 chain of type | collagen.)



Clinical Review 44
Bruce V. Stadel, MD, MPH

NDA 21885

Climara Pro®/17-p estradiol an levonorgestrel, USP

Safety was also evaluated, in terms of AEs, laboratory tests, vital signs, physical
examinations (including pelvic examinations), cervical cytology smears, endometrlal
biopsies, and mammography.

2. Patient Population
2.1 Geography and Calendar Time

Patients were recruited at 2 centers in Denmark. The RCT was conducted from 18May99
to 04Jul02.

2.2 Inclusion and Exclusion Criteria

In the discussion below, "previously” or “previous” means before screening or baseline,
whichever applies. The information discussed was obtained by history or examination at
screening or baseline, and judgments about it were generally made by the
investigators.

Inclusion Criteria. Female; >45 years of age or >40 with bilateral oophorectomy and
<65;1to <3 or >3 1o <10 years postmenopausal; BMD T-score -1.0 to -2.5 (mean of
screening and baseline values) at lumbar spine (A-P view, L2-1L4) and/or femoral neck;
intact uterus with endometrial thickness <5 mm by transvaginal ultrasound and
endometrial biopsy either negative or inadequate tissue; tolerance of transdermall
system during run-in phase of RCT; and signed, informed consent.

Exclusion Criteria. Any condition compromising body systems that could have resulted
in altered absorption, excessive accumulation, impaired metabolism, or aitered
excretion of study drug; severe systemic disease that could have interfered with
conduct of the study or interpretation of the results; myocardial infarction in previous 6
months or heart disease severe enough for treatment with drugs for arrhythmia or
angina; congestive heart failure; uncontrolled thyroid disorders; current or past history of
clinically significant depression; history of stroke or transient ischemic attacks; fasting
baseline serum cholesterol >300 mg/dl or triglycerides >300 mg/dl; known or suspected
malignant or premalignant disease.; history of steroid hormone dependent malignant
disease; abnormail, clinically significant findings on gynecological examination which
might worsen with hormone treatment (in the opinion of the investigator); cervical
smear with Pap > lll; endometrial thickness >5 mm by vaginal ultrasound, endometrial
biopsy showing hyperplasia or cancer, or history of endometrial hyperplasia or cancer;
abnormal baseline laboratory values considered to be clinically significant; history of
alcohol or drug abuse in previous 2 years; current, clinically significant liver or kidney
disorder; insulin-dependent diabetes mellitus or fasting baseline glucose >140 mg/dl;
hypertension or systolic BP >160 or diastolic BP >95 mm hg (sitting); thrombophlebitis,
thromboembolic disorder, a history of either, or suspected genetic predisposition;
treatment with anticoagulants (heparin or coumadin); endometrial curettage in
previous 6 months; sex steroid treatment in previous 4 weeks by oral, transdermal,
intrauterine, or intravaginal, or estrogen-implant route, or in previous 6 months by
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intramuscular route; participation in another clinical trial in previous 1 month or
treatment with an investigational drug in previous 3 months; known or suspected bone
disease (including osteoporosis) and/or BMD below - 2.5 or above -1.0 (mean of
screening and baseline values), except for a single value; clinical fracture in previous 6
months; immobilization for >2 or previous 6 months; hypocalcemia, hypercalcemia, and
vitamin D deficiencies; systemic treatment with fluoride, calcitonin , pharmacologically
active vitamin D derivatives, or bisphosphonates, at any time; chronic systemic
treatment with corticosteroids; known allergy or hypersensitivity to transdermal systems
or ingredients; and intolerance to study drug during run-in phase of RCT.

2.3 Withdrawal Criteria

Patients had the right to withdraw at any time, without giving reasons. If a patient did
withdraw, the reason (if given) was recorded. If study drug had been given, the patient
was advised to undergo end-of-study safety evaluations. Patients could be withdrawn
- for any of the following reasons: SAEs considered to be certainly or possibly related to
study drug; BMD loss >6% from baseline to 12 months; first occurrence of migraine
headaches or more frequent occurrence of unusually severe headaches; sudden,
unexplained onset or worsening of perceptual disorders (e.g., disturbances of vision or
hearing); first signs or symptoms of thrombophlebitis or thromboembolic disorders (e.g.,
unusual swelling of legs, stabbing pain on breathing, coughing for no apparent reason);
unexplained onset or worsening of pain and tightness in chest; prolonged
immobilization (e.g., after accidents or surgery); onset of jaundice or hepatitis, or
generalized pruritis; increase in epileptic seizures; significant rise in BP (in the opinion of
the investigator); development of other conditions described as exclusion criteria;
allergic reaction to transdermal system; and discretion of the investigator. Reasons for
withdrawal were to be documented, any rechallenge was to be discussed in advance
with Schering (Sponsor of this RCT), all tests with values that became abnormal and
were considered clinically significant were to be repeated until returning to baseline or
normally acceptable levels - if a value did not return to an acceptable level, the
etiology was to be identified and Schering notified. Withdrawals were not replaced. In
addition, the entire RCT could have been cancelled by the trial manager for medical
reasons or by Schering if it could not be completed according to the protocol.

2.4 Screening

A total of 296 patients were screened, of whom 214 (72.3%) were randomized.

Of the 82 (27.7%) not randomized, the main reasons were the inclusion/exclusion criteria
referring to gynecological/breast examinations (n=26), baseline cholesterol/triglyceride
levels (n=20, and BMD (n=8), and withdrawal of consent (n=11). See Table 1.

2.5 Randomization and Follow-up
Patients were randomized within strata of years since menopause (1 to <3, >3 to <10) by

equal allocation: 71 to EM, 72, to DM, and 71 to placebo. The modified ITT population
included the 212 patients randomized who received at least 1 dose of study drug: 69 in



Clinical Review 46
Bruce V. Stadel, MD, MPH

NDA 21885

Climara Pro®/17-g estradiol an levonorgestrel, USP

the EM group, 72 in the DM group, and 71 in the placebo group. Of these 212 patients,
study drug was discontinued prematurely for 38 (55.1%) in the EM group, 40 (55.6%) in
the DM group, and 28 (29.4%) in the placebo group. The higher rates in the EM group
and the DM group vs. the placebo group were mainly due to higher rates of AFEs. -

2.6 Patients Analyzed

Efficacy and safety were analyzed for a “full analysis set (FAS),” consisting of all patients
in the modified ITT population. Efficacy was also analyzed for a per protocol set.

Efficacy was analyzed and presented according to the randomization strata by years
since menopause (1 to <3, >3 to <10). Other stratifications were also done.

3. Calcium and Vitamin D

All patients received 500 mg of calcium daily. Vitamin D supplements were not
provided and vitamin D levels were not measured.

4. RCT Conduct, Data Collection, and Data Analysis

The methods used to conduct the RCT, for the collection of data, and for the analysis
were typical for Phase 3 RCTs.

For the schedule of events, see Table 2.

5. Results

The results discussed below are for screening or baseline, whichever applies, and for the
FAS at week 104 or “Last Visit,” which means the last observation on study drug carried
forward. Other analyses were also done.

5.1 Baseline Characteristics

Patients in the EM Group, DM group, and placebo group were similar at baseline by
age, BMI, height, weight, ethnic group, BMD of the femoral neck and lumbar spine (A-P
view, L2-L4), and other baseline characteristics. Of the 212 patients in the FAS, only 7
(3.3%) had undergone bilateral oophorectomy. E2 was not measured. See Table 3.

5.2 Efficacy

The Results for BMD refer to measurement by DEXA. Results are discussed for the FAS, to

the nearest decimal point except where otherwise specified. See statistical review by
Dr. Mele for further information.
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5.2.1 Main Efficacy Results from Berlex Analyses

For the numbers of FAS patients in the EM group, DM group, and placebo group by
years since menopause (1 to <3, >3 to <10) at baseline, see Table 4.

- Lumbar Spine. In women at 1 to < 3 years since menopause, baseline mean BMD in mg
HA/cm3 was 1.0 in the EM group, DM group, and placebo group. At Last Visit, the mean
percent change from baseline was 3.8% in the EM group, 4.2% in the DM group, and -
2.6% in the placebo group (p<0.05 for both EM and DM vs. placebo). In women >3 to
<10 years since menopause, baseline mean BMD in mg HA/cm?3 was 1.0 in the EM
group, DM group, and placebo group. At Last Visit, the mean percent change from
baseline was 4.6% in the EM group, 5.2% in the DM group, and -1.6% in the placebo
group (p<0.05 for both EM and DM vs. placebo). See Table 5.

Left Hip, Non-dominant Forearm, and Total Body. In the left hip and total body, BMD
increased in the EM group and the DM group vs. the placebo group. However, in the
non-dominant radius, the results were inconsistent. See Table 6.

Reviewer Comment on 5.2.1 Main Efficacy Results from Berlex Analyses

The Last Visit results for the lumbar spine were based on 200 the 212 patients in the FAS. |
asked Berlex to clarify accounting for the other patients in the FAS. Berlex replied that 12
patients had no postbaseline lumbar spine BMD measurements. (Submission dated 29
July 2005, page 5)

5.2.2 Efficacy Results from Analyses Requested by Division

in the pre-NDA meeting, the Division said that “the pivotal and supportive trial reports
should include evaluation of efficacy according to endogenous (baseline) estradiol.
The cut-off with data in the literature is 5 pg/mi. Other cut-offs may aiso be considered.”
See attached Minutes of 130ct04 Pre-NDA Meeting.

For the supportive trial, Bertex could not provide such evaluation because E2 was not
measured. '

5.2.3 Other Efficacy Results

Other analyses of BMD and analyses of biochemical markers of bone metabolism were
supporting of the efficacy results described above. (Study Report, pages 98-129)

5.3 Safety

All safety analyses refer to the FAS. See Table 2 for schedule of evaluations.
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5.3.1 Extent of Exposure

Enough transdermal systems (patches) were to be dispensed for 104 weeks or 728 days
of treatment per patient, according to the protocol. Patients could receive more if
needed due to adhesion or cosmetic problems.

Table 8 shows the mean (SD) number of transdermal systems (patches) applied and
mean number of days with patch wear for the EM group, DM group, and placebo
group. The mean number of days with patch wear/728 were 456.7/728 (62.7%) for the
EM group, 729.9/728 (100.3%) for the DM group, and 527.5/728 (72.5%) for the placebo

group.

Reviewer Comment on 5.3.1 Extent of Exposure

I asked Berlex for more information about the difference in mean number of days with
patch wear for the DM group vs. the EM group and the placebo group. Berlex replied
that the mean number of days with patch wear for the DM group was 429.9 instead of
729.9 as cited above from the original NDA submission. (Submission dated 29 July 2005,
page 5) So, the mean number of patch days/728 for the DM group was 429.9/728
((59.1%).

3.2 Adverse Events (AEs)

-The discussion below refers to AEs that occurred <225 days after stopping study drug,
except where otherwise specified.

5.3.2.1 Deaths

There was a total of 1 death, in the EM group: a 52-year old year old woman with a_
history of alcohol abuse was found dead. An autopsy revealed intake of methadone
and diazepam.

5.3.2.2 Serious Adverse Events (SAEs) |

There were 5 (7.2%) patients in the EM group, 3 (4.2%) patients in the DM group, and 5
(7.0%) patients in the placebo group with SAEs (including the death).

Of the 5 patients in the EM group, 1 had carcinoma of the rhinopharynx, 1 had
malignant melanoma, 1 had an ovarian cyst, 1 had depression, and 1 was found dead
(see above). Of the 3 patients in the DM group, 2 had ovarian cysts and 1 had syncope
and vaginal hemorrhage. O the 5 patients in the placebo group, 1 had an abcess of
the appendix, 1 had pneumonia, 1 had cholelithiasis, 1 had neuralgia, and 1 had deep
thrombophlebitis in a leg. See Table 8.
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5.3.2.3 Discontinuation Due to AEs

There were 31 (44.9%) patients in the EM group, 37 (51.4%) patients in the DM group,
and 18 (25.4%) patients in the pltacebo group who discontinued study drug due to AEs.
This included 15 (21.7%) patients in the EM group, 22 (30.6%) patients in the DM group,
and no patients in the placebo group who discontinued due to vaginal hemorrhage.
There were 2 (2.9%) patients in the EM group, no patients in the DM group, and no
patients in the placebo group who discontinued due to endometrial disorder. There
were no other meaningful differences between the 3 groups. Most of the other
discontinuation were due to application site reactions: 8 (11.6%) in the EM group, 12
(16.6%) in the DM group, and 14 (19.7%) in the placebo group. See Table 9.

5.3.2.4 Any AE

There were 69 (100%) patients in the EM group, 70 (97.2%) patients in the DM group, and
69 (97.2%) patients in the placebo group with any AE.

For AEs in >5% of patients in any of the 3 groups, there were meaningful differences
between the 3 groups for osteoporosis, hot flashes, sinusitis, breast pain, eczema,
endometrial disorder, and vaginal hemorrhage. See Table 10.

Osteoporosis. There were no patients in the EM group, no patients in the DM group, and
5 (7.0%) patients in the placebo group with osteoporosis.

Hot Flashes. There were 1 (1.4%) patient in the EM group, 1 (1.4%) patient in the DM
group, and 6 (8.5%) patients in the placebo group with hot flashes.

Sinusitis. There were 2 (2.9%) patients in the EM group, 1 (1.4%) patient in the DM group,
and 7 (9.9%) patients in the placebo group with sinusitis.

Breast Pain. There were 12 (17.4%) patients in the EM group, 22 (30.6%) patients in the
DM group, and 2 (2.8%) patients in the placebo group with hot flashes.

Eczema. There were 2 (2.9%) patients in the EM group, 4 (5.6%) patients in the DM
group, and no patients in the placebo group with eczema.

Endometrial Disorder. There were 6 (8.7%) patients in the EM group, 4 (5.6%) patients in
the DM group, and 1 (1.4%) patients in the placebo group with endometrial disorder.

Vaginal Hemorrhage. There were 16 (23.2%) patients in the EM group, 24 (33.3%)
patients in the DM group, and no patients in the placebo group with vaginal
hemorrhage.

Application Site Reaction. There were 34 (49.3%) patients in the EM group,
29 (40.3%) patients in the DM group, and 48 (67.6%) patients in the placebo group with
application site reactions.
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Reviewer Comment on 5.3.2 Adverse Events (AEs)

There were no meaningful differences in deaths or SAEs between the EM group, DM
group, and placebo group. Expected effects of estrogen and/or progestin appear to
account for the higher rates of discontinuation for vaginal hemorrhage and Any AE
called breast pain or endometrial disorder, and the lower rates of Any AE called
osteoporosis or hot flashes, in the EM group and the DM group vs. the placebo group.

Reasons for the lower rate of Any AE called sinusitis in the EM group and the DM group
vs. the placebo group are not clear.

For application site reactions, the substantial rates discontinuation and high rates of Any
AE in the EM group, DM group, and placebo group suggest that acceptability of the
transdermal system may be somewhat limited in postmenopausal women.

5.3.3 Clinical Laboratory Tests

The hematology, blood chemistry, and urinalysis variables are listed below. These were
reviewed in tables of frequencies of patients with values below normal, within normal
limits, and above normal, and tables of mean, median, minimum, and maximum
values. There were no differences between the 3 groups that raised safety concerns.
Values below normal for alkaline phosphatase, inorganic phosphate, and tiglycerides
were more frequent in the EM group and the DM group vs. the placebo group, and
values above normal for low-density lipoprotein cholesterol and total cholesterol were
less frequent in the EM group and the DM group vs. the placebo group. (Study Report,
pages 145-153)

Hematology - red cell count, hematocrit, hemoglobin, platelet count, white cell and
differential count.

Blood Chemistry - sodium potassium chloride, glucose, urea nitrogen, creatinine,
calcium phosphorus, total bilirubin, total protein, albumin, liver function tests: gamma-
glutamyltransferase, lactate dehydrogenase, aspartate aminotransferase, alanine
aminotransferase, and lipids: triglyceride, total cholesterol, high-density lipoprotein
cholesterol, low-density lipoprotein cholesterol.

Urinalysis - leukocytes, erythrocytes, pH, glucose, and protein.
5.3.4 Weight and Vital Signs

The variables were weight, heart rate, systolic BP, and diastolic BP. These were reviewed
for the EM group, DM group, and placebo group in tables of mean, median, minimum,
and maximum values, and mean, median, minimum, and maximum changes from
baseline. There were no meaningful differences between the 3 groups. (Study Report,
pages 1393-1400)
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5.3.5 Physical Examinations (including Pelvic)

Examinations were done for general appearance, skin, eyes/ears/nose/throat, head
and neck, lungs, heart, abdomen, lymph nodes, musculoskeletal, neurological, external
genitalia, pelvic, and breasts. These were reviewed in tables of frequencies of normal,
abnormal, and not done/unknown/not available. There were no meaningful
differences between the 3 groups. See Table 11 for results of pelvic, external genitalia,
and breast examinations. (Study Report, pages 157-158)

5.6.6 Mammography

Results were reviewed in tables of frequencies of normal, abnormal, and not
done/unknown/not available. There were no meaningful differences between the 3
groups. See Table 12. (Study Report, page 158)

5.3.7 Cervical Cytology

Results were reviewed in tables of frequencies of Cl or I, C lll, and not
done/unknown/not available. There were no patients with C Ill results at screening, and
there were 1 (1.4%) patient in the EM group, 2 (2.8%) patients in the DM group, and no
patients in the placebo group with C lll results at Last Visit. Of these 3 patients, 2 had
epithelial dysplasia'and 1 had atypical cells. See Table 13. Of the 2 patients in the DM
group with C lil results, 1 received a diagnosis of cervical dysplasia, underwent
colposcopy and cryotherapy, and was considered to need no further follow-up.

(Study Report, page 159)

5.6.8 Vaginal Bieeding

The mean number of days with bleeding/spotting in the first 90 days was 15 (SD=16) in
the EM group and 19 (SD=18) in the DM group, and in the last 90 days was decreased
to 7 in both groups. The number of bleeding/spotting episodes in the first 90 days was 3
in both the EM group and the DM group, and in the last 90 days was decreased to 2 in
the EM group and 1 in the DM group. The maximum length of bleeding/spotting
episodes in the first 90 days was 11 in the EM group and 14 in the DM group, and in the
last 90 days was about 50% lower in both groups. Bleeding/spotting was negligible in
the placebo group. The results above are to the nearest day. (Study Report, pages
154-155)

Reviewer Comment on 5.6.8 Vaginal Bleeding

Expected effects of estrogen with progestin appear to account for the higher rates of
vaginal bleeding in the EM group and the DM group vs. the placebo group.

5.6.9 Endometrial Biopsy and Transvaginal Ultrasound

The endometrial biopsies were read centrally by 2 pathologists and if no consensus was
reached, a 3" pathologist was consulted. In patients whose Last Visit biopsy results were
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“insufficient tissue for diagnosis,” the results of transvaginal ultrasound were considered,
and if the endometrial thickness was <56 mm, the diagnosis was “inactive/atrophic
endometrium.”

Biopsies were obtained at screening, for 62 (89.9%) patients in the EM group, 64 (88.9%)
patients in the DM group, and 57 (80.3%) patients in the placebo group, and at Last Visit
. for 34 (49.3%) patients in the EM group, 45 (62.5%) patients in the DM group, and 47
(66.2%) patients in the placebo group. The main reason given for women not having
biopsies at screening or Last Visit was stenosis uteri.

In the main central readings of endometrial biopsies and transvaginal ultrasound at Last
Visit, there were no diagnoses of hyperplasia or cancer, and there were 3 (4.4%)
patients in the EM group. 2 (4.4%) patients in the DM group, and no patients in the
placebo group with proliferative endometrium. In later central readings, polyps were
reported for 1 patient in the EM group with proliferative endometrium and 1 patient in
the DM group with atrophic endometrium, and squamous or papillary mucinous
metaplasia was reported for 1 patient in the DM group with atrophic endometrium. See
Table 14.

Reviewer Comment on 5.6.9 Endometrial Biopsy and Transvaginal Ultrasound

Expected effects of estrogen (even with progestin) appear to account for the higher
rates of endometrial proliferation in the EM group and the DM group vs. the placebo

group.

I asked Berlex for more information about the low rate of biopsies at Last Visit because |
could not find good support for stenosis uteri as the main reason, in Study Table 249,
which was cited. Berlex replied that Table 259 lists all patients without biopsies and
suUpports stenosis uteri as the mail reason.

6. Discussion

Efficacy. The efficacy results of the RCT support those of the pivotal trial, with similar
limitations. '

Safety. There were no unexpected results and the RCT raised no safety concerns.
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Table 1. Patient Disposition (Study Report, pages 84-85)
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Table 2. RCT Schedule of Events (Study Report, page 54)
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Table 3. Baseline Characteristics (Study Report, pages 90. 253, 323)
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Table 4. Number of Patients in Efficacy Analyses by Years Since Menopause
(Study Report, page 89)

Analysis Set Pariition I *) EM DAL Placeho Orerall

FAS i pesients 5L 72 71 1
Subgroun LA i3 H il 85
Subgroup 18 35 41 40 157

*y  Subgrour 1A: Patiepts niore than ope and up io three years afier menopause
Subgroup 1B: Patients move than fhree snd up 1o ter years after menopanse

Appears This Way
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Appears This Way
On Origing]
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Table 5. Percent Change from Baseline, Lumbar Spine BMD (A-P View, L2-L4),
by Years Since Menopause (Study Report, page 99)
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Table 6. Absolute and Percent Changes from Baseline, Left Hip, Non-dominant Forearm
and Total Body, by Years Since Menopause (Study Report; page113)

FAS { Pariition 1 SHP &4 EM SH P 604 DAL Placeko
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Week R 0.01: (1.1} 00603 (8.5 T004 (0.4 0.006 (2.5} 3019 (-1 Ty -0.3064-¢.0)
ek 104 0.01% {11} CLCOR (.8) 2806 /8.5) 0008 (0.7 0035 (5.2 0413 §-1.4
Endividng] L2 v 0.008 (0.8 0010 {10) &.007 (0.5) 0.005 (0.6 -0.026 (-2.43 SL114-1.15
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Table 7. Extent of Exposure to Study Drug (Study Report, page 98)

Mean numbier of patchies applied and mean number of days with patch wear

Anglysis set Nugmber of paéches applied Number of days with patch wesr
Mean SD Mean ST
EM groep FAS & 1442 g6.8 2347 R
DM group FAS Hl 1374 Gh.8 7109 W53
Placebo eroup FAS 71 171 Qs 33 581

n O”Qinc;/ Qy

Abpeqrs This Waq
On Origingy "
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Table 8. Serious Adverse Events (SAEs) (Study Report, page 142)

Listing of SAEs by patieat sad trestment (FAS)

Treatment Snlj. HARTS fermi(s) of SAE Vit on Drug Infensity Detnils ca SAE
no. which relationslip
SAE was  (Investizater's
reporied  assessmeni)

EM 13 CARCINONA Wask 108 Tnlixely Severe  TUlor I rURGPHACYOR, Cumatve
chemoliemapy
33F  SKIVMELANOMA Week 10+ Nana Sevene Matizmant melaroma, Susgery
X1  CVARIANCYST Wesk 33 Naae Moderate  Cyst and lefit ovary removed,
surgery
AN EERRESSION - Wesk 1is None Severa Huospitalization
131 DEATE Week 106 NIWNAUNK®  Severe Unbuown cawse of deail: *
DM I OVARIANCYST Wesk 76 Possitie Moderate  Onrdae oyst Jeft sie 82983 cm,
bemign, surgery
208 SURGERY Wask 12 Noaz Mild Hole ir: membeena tympani,
: urgery
203 UROQGENITAL Teak 32 Possitie Moderate Owurdancystlefisite 8.8%4.2 an,
NEQRLASM § EUTEeTY
3§ SYNDO®E Week 154 Uniixely Severe Black-ou, hospitzlizaton
VAGINAL EEMORRHACE Prehabla Sevene abrasio Wil {SLTgery)
Placebo 1 ABSCESS Week 104 Unlikely Maodernte Alracess in apperdix,
hospinaBzatiea
37 PNEUMONIA Weak M Noaz Severs Amtitionics, medicaion
310 CHOLSLITRIAS: Weak 4 Nana Moderate Galiszones tead 1o
chalecystectomy {surgerny),
medication
133 NEURALGIA Wazk 7§ Nana Nederate  Incteased iscldatic pain, Ggke
sida, hosziializaton, medication
334 DEER THROMBOBRHLE-  Wesk 1= Probatle Severa Medicaton
BiTI1S OF THE LEG

* not dewe) not available'unkn eirn-Unknown cause of death: this patian: ded after chironic Acedod abusa and wechadara
myse { yuse with anclswr imention of suidde
# No case: this 'SAE was aroosously entered iro the dwbase; 25 the hote of the membrans rpepent wes 2 pre-existing
gery wis plaaned before study st

< ced a5 mild by the tnvesdgator in Qct 2030, but 2z mwderate om e reaspadtive AE form
1 respensbility ca the ste and changing iovestzitors azsessing tha paibant it wes
A o emer alte worze dszesiment indo tha databzse.

ducided b study mamager md CF
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Table 9. Discontinuations Due To AEs (Study Report, page 1095-1096)

SH RS IM SH P g4 M 3 2 s PG

Leents (HARTIR} ¢ 3% P 13 FR § SH P B0: FO Y 84 P 0% PD Dwerall
ARY EVEINT JNED | 44) TR { BT.dN) 10T { 2B.4N) BES2IR { AD.&X)
CCTY AT

ARY IVENT Q'R TNy TR U 1) C 0.0%) waE ¢ EN)

Zbgomiral pain e 0wy RS R B LN | CoD.N) Y212 { 0EN)
CCAN TG

ARY TVERT 1063 1.48) W 1 B'TT 0 D.ON) 2R ( T.SX)

Sarcincme WEI { 1.39) TR ( 0.0N) BT ¢ DaON) T8 BLBN)

Pain Q83 { 0.9w) TR0 1.} S B R L IR DLEX)
CF NARCIAF

ARY TVENTY ¢.a%) TTEE O 0.W) LT L 1) U 0.BX)

fiypertersian 0.8 oTE (DTN LR B L ) { B.BX)
CF AABCTSER

ARY INENT Q)53 { 0.O%) TR ( 9.0%) 0P {0 14N 212 ( D.E%)

Tees throabopsnlebitiz of the leg Q83 ¢ 0.O0N) @2 (DA L™ 1.an) PR 9.8%)
DIGILIV

ARY DNERT A6 L L.oN) [ T AN U2 bEX)

Liver tuscticer test atwarmel [LEL-T I [ ) 3¢ 1.4%) B2 ( 0.EW)
LA RN )

ANY IVEKNT . 183 & 1.4N) C/F2 f 9.0%) C;/v 2.0%) tr212 ) BBX)

Peciptersl edeas 1/683 © 1.4%) T2 D.0%) G714 D.0%) 212 4 0.8%)
WE UG

ANT EVERT 0/63 ¢ G.0%) Loi.A%) L/FT 0 D.0%) /212 ( B.EX)

dyalgia 263 0 8.0%) 2 0 1.4%) C/FT ¢ O.0%) Pr212 0 g.8%)
NEAFSKS B L

AN OTVENT 1)83 7 1.4%) 72 (DG} 71 ¢ 1.4%) 47212 ( 0.8%)

dot Tlazmes 1583 7 1.s%) o/73 0 D.0%) N 1.4%) 7212 f 8.%%)
LEASCrE! T

AR TYHERT (g L 1.4%) GJ/72 1 3.0%) G/T1 0 0.8%) iiz12 ( 0.8%)

Trctiaral lanility e300 1.4 CI72 3. ST %) z1a2 ( 5.8%)
FER2/ELH

AN ZVERT ¢ D.0%] 071 ( 3.0%) Piz1a { 0.8%)

Upper resgiratary infectics { 3.0%) 071 0.0%) 212 BLERD
ZK1Y /DR Y P

AR TVERT TiE5 { 1.2%) Q)72 4 G.d%) DTy 0% 11218 4 0.5%¢)

2kin Axannne 152 { 1.4%) QFIZ § 6.0%) DY L BoO%) 31212 f  G.5%)

ARY TWELT Bies ( 51.68%) I2f72 { IE.TRY a3 212 | €025

fAgplicatian zite resction 0163 [ 37.8%) 21T 4 IELTR) 34/212 ;| 1€.0%|

QER [ 2.3%) [V ars- 2 S S 4
izorder 6% 2.3%) ITE 0.5
(21, ZZSTE } AC.8%) {0 GG BTJ21Z ( 17.55%¢)
Yaginal rievorrhage 15j€% (21, Z2I7Z | &0.5%; ; L) ATIEZ L 1T.5%

kote: everts are given ms HARTS Legy-Zyrten 1 ¢ MAATZ Text Engiisr
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Table 10. Any AE Reported for >5% of Patients in Any Group

(Study Report, pages 1085-1086)

BH 2H &H

Events {HARWE] P O6Q4 IW { PG P E0d CW | FD P &) FC | FO
COOY FADRD

Abdoairal pais 782 { 5.08) 11T { 15,88} TTY 0 o3.IW)
TOIY BaCK

Aac¥ pain N /5% 1 AN T2 [ B.&W) O BN 1 ]
[seed Mici]

Flu syndrore 18789 | 17.4%) E Firv<2 i N L5 TETY (AN

Infectica 1752 | 1.4%) RN G PE L5 ) 5/TY [ F.ON)

Fain 169 4 1.4%) 4T [ E.EN) F1 { 3.0%)

Surgary 9,52 4 D2.EN) &R [ §.3%) LT 1.d%)
oraree

Sonstipation 2489 4 2.3\ )72 47TV (0 5.6N)

Jiarrhea 0y 1 Q.0 472 ATV { 5.6X)
DISIGEN

Nausss 1482 { 1.4%) BTE L B.EN) LR <E 4]
RSHSLIP
AN THT
183 FATNGER

astecpoeosis orsa | .o T 0.GA) E'FY ( T.ONY
WS IJRT

Arthralgls LSS L 1.4 472 0 5.€%) 4071 (0 BLENY
RERGWSI3VRIL

dot Tlasies LRI B L) TR0 148 LA -1 3]
hCAITRE! S
hEAJj SEN

deadsche assa ¢ 4.8\ EYZ I 5.& -l SO o]
FE3JTGEN

iUpper respirstory infecTics 17059 ¢ 24 EX) 18072 1 25.040 28071 0 29.2%)
REZTL™E

Anewnnis 4789 1 5.0 4,72 1 5.€N) B/F1T & 11,8\
RLBIHASY

Aharngitis Ey&x ¢ T.ONG 072 .o 371 ]
REE/2IMD .

Birusitis I/69 | 2.ON% WP 1.4%) T 3.ang
ERKINSERST

Arezst pain 12089 § 17.4%) 22772 [ FD.EN} 2.8k
SKINSDIRM fEo

Zcaens 2,899 | 2.8%) 4{72 [ B5.E%) S/T1 ¢ D.0%)
SKINFOZFN NG

Herpes sizplen 4768 {  5.06%) /72 0 d.0n; [ )
SKINJGEEN

Apelization site rzaction 34759 [ sy 35,72 | 42.8%) ¢ ST END
U116 (MENS

qusnencoThea . €53 ¢ /72 {  §.E%) 2.0%:1
LGPGESE
R cha gt fcd

Engonetsisl disorder B8R 1 07N 4772 1 5.€%) IR

dterine fibroids snlacged a/se 1 4.3%) EfT2 | 8% arrr
L2 PGV PAT

Leuxorrhen Sy5s9 TLOKY €/72 [ H5.3%) 4771 [ BLENI

vagingl hevarrhags 165 2% 24{7Z | 23.8%) C/71 ¢ D.C%)
LGt oy

Tystd €/5% | b.7T%) E/7Z 1 B5.3%) 4771 ¢ 5.6%)

kete: seerte are given &z HARTZ Body-2rsTen |
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Table 11. Pelvic, Eternal Genitalia, and Breast Examinations
(Study Report, page 158)

Proportion of patients [%] with abnormsl gynecological examination findinzs by ireatment

EM

Dad

Placebo

Screen  Week Weak

Screen Week Wesk

Overall

Soraar: V'eek Week | Aoesm Wesk  Week
gz M 104 img 2 14| imp 24 14| imE 104
I [ 1 ! 69 72 46 n a 14 [ n: e 32
Pelvic 120 147 101 ] 135 174 138 183 1LY 41 186 IR0 117
Exterrad geaitalia 14 o 12 14 0 1.5 12 17 2t 14 05 14
Breasts 4 e 14 3 o o $3 3314 19 19 09

D = nuasder of petents
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Table 12. Mammography (Study Report, pages 1364-1366)

MMammography by trestment and visit

SH P &DE T BN P 04 DU 1 7 €04 PC
Timepodnt VB P E)4PC [ BH P & FD [/ 81 P 634 PO Dversll
Screering  Nurbsr of patients €3 (790.0%) TE {106,065} 71 O(303.0%) 213 (1U0.C%)
Normagrepay
TOryal E3 (130.0%) T 0 GBE.UERY} 71 (360.0%) 211 ( 99.5%¢
=anernel a i 9.0% 1w o of 9.0%: 1oL L)
MAFURK! HA o 0.0%) T ¢ GO%] o[ 0.0%) g ¢ C.0%f
Final Nurazr of patients €3 (100.0%) TEOO100.0%) T1 [30D.0%) 212 {190.0%(
u¥arnoagraphy
roreal 89 ( 5E.E%) e | s2.B%) E4 { 75.1%) 181 B1.8%)
zonornal 1T0T1.4W) 0 ©.0%) 2 2.0%) a{ 1.4y
KD LR KA 38 { 42.0N) 34 { &7.0%) = { 21.1% 70 ( 46.8%)

hDJIUKK!NE = not done{ND} ! unSoowniURK: § rot sppliceble,not availadle,ngr assesszble (M4}

Comnents o0 wammography (if abnormal) by freatment, sudject and visit

mate
Fall Rar et
anxlysizs protocel Last sannopraphy
TREST EUAJECY  sat At Tioepoint Manaography Hasregrapsy text)
o P 504 T H ® 653 PO RF ez -] rinal abnorral 294UNST calrd Zon inm lett breast
e F 604 AV ¢ BH & 504 D TE veg =] 2creening  atnorval ¢arcage bilmtesalytetty involuticn
Iwithout patinolegiced charges
Carzage  end in 1left breast small
benign “ensities Jsgall
creTs?;
8K F 04 B | 3H ® §04 PO 5 weg =2 Fipsl acnarval 295030 dansity on right zige
15 Ve S Final acnoreal 1azEact tunor nemxa crt.
57 wes 3 rinsl KO b 44 Tansography Zone in Warck Z00C

: Further dexcripion of mammoegraphy (if wormal) by treatment and vizit

- 5H P 60 EN M P OE0Y DN M P €64 PC
Tirepoint ¢ 3HF G4 PC ;7 BR P EDE T 4 2H F 604 FO aversll
Screaning  Nuxber of putients ES ({0008 &F {100 9% 4]
Syaptor | Diagnosis
Tizroagznore 48 L T3 S8 ( B5.0%) a7 { 77.5%) 319 1
tatzy Involution TN 5 5.8%) 5§ { 5.8%) 17 ¢
ather 3 E.0N) 16 [ 96.7%0) 9 4§ 17T 5% [
rirel ' Koaker of patiaags & (100,08 31 (10D.G%) 38 {1C0. 0%} WG 1 500.0%)
Syaptoa ¢ Diagrosis
fisroacznora 50| 07 85 { €8.7%1 %3 | 29.2%)
Tatny frvelwtion 9 3. 21 ki) 4 4.89%)
other 4 [ 2. 1 { Z.B%} 5 ( 5.0%
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Table 13. Cervical Cytology (Study Report, page 1363)

Cervical smear by treatmient and visit

8H P €24 DN BN 2 SOd DM SH P 6Q& PG
Tiazpoint ¢ 8 F 804 20 JESH P EM PO 3PSO PD Cverall
Screening Rurder ot patients B3 (193.0\) T2 OO10G.0%) T1 (i0D.D0%) 212 {120.9%)
Sytolagical Saeac
CE €3 (1200 EABGE-[- R T ( SO.EX) 210 ¢ 9%.I%}
>=g KUNE G v o 00N} 2 0.0%) g0 Q.0%}
WIFUNEI KA a0 D.0N) Tl 5.4%] 16 1.4%) 24 0.9%)
rinnl Hurder of patients €3 r109.0%) 72 (Y00 O%)} T1 (wD.0%) Z13 {120.9%!
Lytologicel Snear
CEIfCIX 45 [ 53.EN) 50 i B2.4%) E1 | BE.9%) 158 | 7E.0%)
>=0E TN e ¢ 2.0%) 90 0.0%) 2 ( I.3%)
KU 0 1 23.6%) 20 ¢ 27.%%) W RELER) SO v 28.5%)

KDJUKK,/NA = not donaiND] ) unknmamdUKK} ) £ot apglicecle,ndt available,rot asseisable(Ma]

Abzormal cervical smear by freatmoent, subject and visic

Oute

rull Fer of Cytological

arslysis  orotocol Gytolegical Cytologicaz en=ar

TREAT BLAJECT =gt sat Tipepoirt Byear Swenr [taxt]
EH P EQS £M ) 12 yan a0 winal ==C111 oLLLD2 epitivelial
&h P €3 FC dysplecia
&P ) 252 gec 0 rinal ==GIIT Z1MARDY stypices celiz

cH 2
274 Vs veE Final ==CIIT CA3ET zersizal

dysplazia
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Table 14. Endometrial Biopsies and Transvaginal Ultrasound
(Study Report, pages 160-161)

Summary of the resalts of the rentral reading of endometrial biopsies and transvaginal wlfrasennd at | 35t Visit

EM DAL " Placebo Croerall
Ceniral reading 1 % bl L1 B L I L)
Result svailable 3 48 47 128
‘Mmadegaaze for assesswen: dnsaicien: Hamua} 14 $i2 i 4 10 2.8 43 337
TVU infoemaiior. S5 & 412 13 4 16 404 #0349
) =3mm N u 0 0 l hA 1 4.3
14 412 23 S Bl 353 53 30.0
3 38 2 44 0 0 3 2,
Iy 9 a 0 ! 21 L 0.8
Progesadionti secretory 2 36 3 178 0 i 19 79
Menpstrual 1 18 . 12 o 4 1 14

TVU =tmrseaginal winsoragaply, n = numbes of patants
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Table 1 FDA-Approved Estrogen and Estrogen-Progestin Products

for the Prevention of Postmenopausal Osteoporosis

Product Active Ingredients Doses (mq)
Estrogen
Premarin® conjugated equine 0.3,0.45,
estrogens 0.625, 0.9,
1.25,2.5
Estrace® estradiol 0.5,1.0,2.0
Climara® estradiol 0.025, 0.05,
(transdermal) 0.075, 0.1
Menostar™ estradiol 0.014
(transdermail)
Ogen® estropipate 0.75,1.5, 3.0
Ortho-Est® estropipate 0.75
Vivelle-Dot® estradiol 0.025, 0.0375,
(ransdermal) 0.05, 0.075, 0.1
Estrogen/Progestin
Prempro™ conjugated equine 0.625/2.5
estrogens/ 0.625/5.0
medroxyprogesterone 0.45/1.5
acetate 0.3/1.5
Premphase® 0.625
x 14 days;
0.625/5.0
X 14 days
Activella® estradiol/norethindrone 1.0/0.5
acetate
Femhrt® ethinyl
estradiol/norethindrone 0.005/1.0
acetate
Ortho-Prefest™ | estradiol/norgestimate 1.0/0.09
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Table 2. Main Results of Women's Health Initiative Estrogen-Progestin Trial
g No. of Patients {Annualized %)

'Eslmgm + Progeatin Placobo '
O {n = 8506) {n=8102) Hazard Ratio Nominal 95% Cl Adj "DS%CIf’
Foliow-up ima, mmean {SD), mo 82.206.1) 61.2(15.0) NA NA NA i
Cardiovastular diseasat
GHD 184 {0.37} 122 0.30) 1.28 1.02-163 088197
CHD death 33(0.07) 25 0.06) 118 0.70-1.97 0.47-2.98
Nonfatal Wil 133 (0.30) 9% 0.23) 132 1,02-1.72 0.82-2.13
CABG/PTCA 183 (0.42) 171 0.41) 104 0.84-1.28 0.71-1.51
Stroke 127 {0.29) 85 0.21) 141 1.07-1.85 0486-2.31
Fainl 18 {0.04) 13 003 1.20 0.682.50 0.32:449
Nontatal . 94 {0.21) 5910.14) 1.50 1.08-2.08 0.83-2.70
Varpus thrormboembolic disense 151 {0.34) 67 019 211 1.58-2.82 1.26-3.55
Doep vein thrombosis 115{0.26) 520.13) 207 1.49-2.87 1.14-3.74
emboism 70{0.18) 31 0.08) 213 1.38-3.256 0.99-4.56
Tolal cardiovasculer disease 894 41.57) $46 11.32) 1.22 1.08-136 100-149
Invasive breast 166 (0.38} 124 0.30) 1.26 1.00-1.5¢ 0.83-1.92
Enxiometrial 22 (0.05) 25 0.08) 083 0.47-1.47 0.29.2,.32
Colorectal 45(0.10) 67 0.16) 043 0.43-0.52 0.32-1.24
Tota!l 502 (1,14) 458 (1.11) 103 0.90-1.17 0.86-1.22
Fraciures
Hip 44 (0.10) . 6210.15 0.66 0.45-0.98 0.33-1.33
Vertebral 41 {0.09) 830.15 0.66 0.44-0.98 0.32-1,.34
Ofttwer ostaoporotict 5§78 (1.31) 701 (1.70) Q77 0.69-0.86 0.63-0.94
Total 650 (1.47) 768 (1.91} 076 0.69-0.85 0.63-0.92
Deag-'e 1o other causes 165 (0.37) 168 .40 0.92 0.74-1.14 0.62-1.35
Total 231(0.52) 218 0.53) 098 0.82-1.18 0.70-1,37
Giobal inctex§ 751 (1.70) 623(1.51) 118 1.03-1.28 0.85-1.39
*Q iiicaiey oonfidence inlerval: NA, nol sppicatla; CHD, coronmry lenr| disease; ML myocesdial il cbore ARG, coronary sfery byymss grofting; mrxd 1°1GA, [2:(=YiLTIEFY
CHD ks sauto M ahent M1 inod from sarel and coronary death. Thora wara 8 slort Mis. Totol cortéovarsculr dsonso

Rervied do evenls cring iy 1 excepl virous cigeasa rupoded wler dneviary 1, 2000,
TOther osteoporntic iractures Includa & facturos athar th cvst/stemum, skubtace. fingers, foes, ANt cenvical verletna, as weall a5 hip Fd verebral Iectunos reporied sepa-

Table 3. Main Results of Women's Health Initiative Estrogen-alone Trial

" _ "]
Table 3. Clinlcal Qutcomes by Randomization Assignment
No. of Patients
{Annualizedt %)
I CEE Placeba I
Outcemas (n =5310; {n = 5429 Hazard Ratin> Nanminal 95% Ci Adjusted 95% CI
Fallor-Lp tima, maan @), mo B1E(14.3) 310{9.M WA, Ma HA
Cardiovasciiar disaaset
CHD 177 {0.49) 192054 .91 0.75-1.12 0.72-1.15
CHD death 54015 52016 .94 0.65-1.35 0.64-1.63
Monfatal Ml 1532 0.57) 153 10.44) Q.29 0.70-1,12 0E3 .26
Stroles 158 (0.44) 118 .52 154 110177 £.97-1.99
Fatal 15 00.04) 140.04} 113 0.64-2.34 0.38-3.36
Nerfatal 114 0.5 36 {0.23 1.8 1.05-184 0.91-2142
Yenous thromboambalic dsease 101 {0.28) 780,21 1.33 0.93-1.79 086-2.08
Dasp viein trromiosks 7710.21) 54 Q.15 1.47 1.04-2,00 087-247
Puleonary smbolism 48 {0.13) EEgaRix] 1.34 QA7-2.05 0.70-2.56
Total candicvascular dissass 811 42.25) T4R (2.0 1142 1.0414.24 0.07-1.30
Cancar
Invasive braast a4 10.26) 124 {0.3% a7 G501 0.57-1.08
Colorsctal 61 ({0170 e 108 @.78-155 063138
Total Eraay Kes] 4 (A0 0.3 0R1-1.07 Q75118
Fractures
Hip 33 {0.11) 84 {04y . Q.64 0410 052911
Vertsbiral 39¢.19) 640047 .62 0.420.03 0.34-1.13
Total E03 (1.5 724 {1 O5) 0,70 063079 QL0RL0.82
Daath
Due to ather causest 193 {0,563 135 0.50) 1.8 0.88-1.32 Q79148
Total 201 ©81) 280 0.78) 1.04 083122 (811,32
Glabel index§ 02 4.92) 708 (1.0 1.01 0.91-142 089-1.14

Abkrevializns: CEE, conjugated equinz eatméen; CHD, cororery heart disease; A, oonfidenos interval; B, nvp-cardial infarctizn; MA, nzt appicabl.

From Can proporiional hazards modsd sirstiied by ags, prior diaease, and randamizalion status in ths delary modiication trisl.

1CHD incides azute Ml requining hospitakration, stlent M dabzmined from serial alzctrocardozams, and ozronary death Thers were 14 sient Mls. Totd cerdisvasauler disease
is imited b evanls requirng or during hoepstalzation excepd vancus thezrboembolic diseass reparted after January |, 2000

$Allchzalhs axcapt those from breast of colorectal canost, definksvizrobatiz CHD, pulmoniary embalism, or cerebrovascular ciseass.

§The ghatel indzx represants the first avent for cach penicipent from amang the fllaeing: GHO, etrcke, pulncnary embzlism, breast canser, sokrectal canoar, Hp lraciurs, or
aath due 1o othar causse.
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Figure 2. Incidence of Breast and Endometrial Cancer for Women Reporting Use of
Different Hormone Replacement Regimens in the Million Women Study
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Standardized incidence rates for endometrial and breast cancer per 1000 women in the study cohort over a 5-year
period, for current users of various types of HRT at recruitment and for never users of HRT. Error bars are 95% confidence
intervals. Incidence rates were calculated by taking never-users of HRT as the standard and standardizing by age, region
of residence, socioeconomic status, time since menopause, parity, use of oral contraceptives, body-mass index, and
alcohol consumption. (Reference 4, Figure 6)
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