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MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
Public Health Service

Food and Drug Administration

Center for Drug Evaluation and Research

DATE: June 8, 2004

FROM: David G. Orloff, M.D.
Director, Division of Metabolic and Endocrine Drug Products

TO: NDA 21-674
Menostar (estradiol transdermal system)
Berlex Laboratories, Inc. _
Prevention of postmenopausal osteoporosis

SUBJECT: NDA review issues and fecommended action

Background _

Menostar is an “ultra-low-dose” transdermal estradiol product that contains 1.0 mg of 17-beta
estradiol and which delivers an approximate daily dose of 0.014 mg daily. This is a type 6 NDA
that ultimately will be merged with the NDA for Climara, an identical transdermal estradiol
product labeled for use according to all the approved indications for estrogen replacement in
postmenopausal and hypogonadal women, and marketed in patches that deliver from 0.025 mg
daily up to 0.1 mg daily. Menostar has been studied only for prevention of PMO will be
indicated only for same, and as such, carries a distinct tradename.

This product was developed based on the rationale that very low doses of transdermal estrogen,
effective for prevention of osteoporosis, would confer markedly decreased risks of adverse
estrogenic effects relative to higher doses of transdermal estrogens and certainly relative to oral
estrogens and to estrogen-progestin combinations. Based on a large body of evidence, most
recently from the WHI study of both Premarin plus MPA and of Premarin alone, this risk-sparing
is expected specifically with regard to breast cancer, cardiovascular risk (MI, stroke), venous
-thromboembolism, and endometrium. As such, the trial supporting approval of this lowest dose
of estrogen that would be available in the U.S. was designed to test the effect of Menostar
- (unopposed estrogen—not given with a cyclic progestin) vs. plac_ebo on BMD and to evaluate
the safety of this dose on the endometrium.
Clinical Efficacy and Safety
The product was evaluated in a 2-year, randomized, placebo-controlled study in post-menopausal
women aged 60 to 80 years, with Z-scores of the spine or hip greater than -2.0, and no primary or

".. secondary causes for metabolic bone disease. As summarized by Drs. Colman and Stadel, the

mean increase in lumbar spine BMD from baseline to month 24 was 3.0% in the Menostar group
vs. 0.5% in the placebo group. When the analysis was stratified by baseline serum estradiol
levels, patients with E2 level < 5 pg/mL had a mean increase in LS BMD of 3.5% compared to
an increase of 0.29% for placebo, while those with E2 > 5 pg/mL had a mean increase inLS
BMD of 2.4% compared to a decrease of 1.09% for placebo.
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With regard to uterine effects, at month 12, 5.8% of Menostar patients vs. 1.0% of placebo
patients had endometrial proliferation by biopsy. At month 24, these rates were 3.4% and 0%,
respectively. Only one women showed proliferation at both time points. At 24 months, one
Menostar patient had atypical endometrial hyperplasia by biopsy. There were no other
significant safety imbalances across treatment groups.

The central issue addressed during review was the evidence supporting and the appropriateness
of labeling this product for use as unopposed estrogen. The study supporting efficacy in PMO
does indeed demonstrate that endometrial stimulation occurs with this product over the two years
of use, apparently to a mild degree and evident only in a small minority of patients.
Nevertheless, this dose is, apparently, not completely “uterus-neutral.” Because of these data,
HFD-580 recommended twice yearly progesterone withdrawal with annual endometrial biopsy
-until further data were available to alleviate fully concerns over risks associated with uterine
stimulation. Labeling to this effect has been successfully negotiated with the sponsor.

The other safety issue, not specifically addressed in the application, bears on the extent to which
the estrogen and estrogen-progestin “class” labeling adopted by FDA after review of the
Prempro arm of the Women’s Health Initiative study should be applied to the use of Menostar.
Specifically, the class label relegates the use of estrogens and estrogen-progestin drug products
for treatment of vulvovaginal atrophy (VVA) and for the prevention of PMO to de facto second-
line indications. Specifically, the class label states that if the product is being prescribed solely
for the prevention of PMO, it should be considered only for women at high risk of osteoporosis,
and non-estrogen therapies should be carefully considered.

As PMO is the sole indication for Menostar, it is illogical to include the phrase “solely for the
prevention of PMO,” however, it is reasonable at this time to adhere to the class label directing
use in high risk women and consideration of other options for prevention of PMO.

Based on a vast body of evidence, including the recently published (but not yet reviewed by
FDA) results of the Premarin-alone arm of the WHI study, this low-dose transdermal estrogen
‘must be assumed to be safer than oral estrogens and safer than higher doses of transdermal
estrogens. - With specific reference to the WHI, in the Premarin alone arm, there was no

. increased risk of breast cancer, a reduction in hip fracture, no increased risk for MI, and a small
increase in risk for venous thromboembolism and for stroke. All this led to a global index of risk
equivalent to that with placebo. It was-an increased global risk relative to placebo in the -
Prempro part of the WHI, driven by the increased risk of breast cancer and CV disease, that
specifically marked that regimen (Premarin 0.625 mg da11y, MPA 2.5 mg daily) as, on average,
conferring nsks that outweighed beneﬁts)

That said, even though Menostar is a very low dose estrogén product and the method of use calls
for progestin only 2 to 4 weeks out of the year in women with a uterus, for now, the class
labeling stands, though changes may be forthcoming pending review of the Premarin arm of the

Labeling =
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As above, final labeling has been negotiated.

Biopharmaceutics

No issues.

Pharmacology/Toxicology

No specific preclinical studies were conducted as this is simply a lower dose of an approved
transdermal system.

Chemistry/ Microbiology

Recommendation to approve

DSI/Data Integrity v
The trial was audited (2 investigators). No forms 483 were issued. No concerns over data
integrity.

Financial disclosure : v
The financial disclosure information is in order. No concerns over influences on outcomes.

ODS/DMETS

DMETS recommended against the name Menostar, citing possible double dosing with Climara.
This is not a concern. There is a clear rationale for separate tradenames, and the risk of double
dosing, should it occur, is medically negligible. '

Recommendation
Approve.
Appears This Way
On Original
NDA #21-674
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TEAM LEADER REVIEW

NDA: 21-674

DRUG: Menostar (transdermal estradiol)

INDICATION: Prevention of postmenopausal osteoporosis in women with and without an uterus
COMPANY: Berlex |

PRIMARY MEDICAL REVIEWER: Bruce V. Stadel, MD, MPH

UFGDyy: June 8, 2004

DATE OF REVIEW: May 10, 2004

Primary Medical Reviewer’s Regulatory Recommendation
Dr. Stadel recommends that this NDA be approved.
Background

Menostar is identical in composition to Climara, a transdermal estradiol product approved for the -

treatment of vasomotor symptoms, vulvovaginal atrophy, hypoestrogenism due to hypogonadism,

castration or primary ovarian failure, and the prevention of postmenopausal osteoporosis (PMO). The
“approved doses are: 0.025 mg/day, 0.0375 mg/day, 0.05 mg/day, 0.06 mg/day, 0.075 mg/day, and 0.1

mg/day’.

Menostar is a 3.25 cm” patch containing 1.0 mg of 17-beta estradiol, in which approximately 0.014 mg of
active drug is delivered per day; the patch is changed weekly.

If approved, Menostar will be the lowest dose of estrogen approved for prevention of PMO.
Clinical Study

Title: A Multicenter, Double-Blind, Randomized, Placebo-Controlled Study to Evaluate the Safety and
Efficacy of an Ultra-low Dose of Estradiol Given by Continuous Transdermal Administration in the
Prevention of Osteoporosis in Postmenopausal Women. '

Primary Objectives: The primary efficacy objective of this phase 3 study was to demonstrate the
superiority of a low dose of unopposed estradiol, administered transdermally, compared with
placebo, in the prevention of osteoporosis of the lumbar spine in postmenopausal women with
intact uteri. The primary safety objective of this phase 3 study was to demonstrate the
endometrial safety of an unopposed low dose estradiol, administered transdermally, compared
with placebo. ' - :

! On-line thysician’s Desk Reference



Secondary Objectives:

- To demonstrate the superiority of an unopposed ultra-low dose estradiol, administered
transdermally, compared with placebo on bone density of the total hip..

- To demonstrate the effects of unopposed estradiol, administered transdermally, on variables
of bone metabolism (serum osteocalcin, carboxyterminal telopeptide of type I collagen
(ICTP), serum bone-specific alkaline phosphatase and urinary deoxypyridinoline/creatinine
ratio).

- To evaluate the effect of an unopposed ultra-low dose estradiol, administered transdermally,
compared with placebo on the well-being of postmenopausal women as assessed by the
Profiles of Mood States (POMS); The Medical Outcomes Study 36-Item Health Survey (SF-
36), Center for Epidemiological Studies Depression Scale, short version (CES-D10), urinary
incontinence and sexual function questionnaires.

- To evaluate the effect of an unopposed ultra-low dose estradiol, administered transdermally,
compared with placebo on cognitive function.

Study Design: This was a multicenter, double-blind, randomized, parallel-group, placebo- controlled 24-
month study in postmenopausal women with intact uteri. The study was performed at 9 clinical
investigative centers. Study subjects were randomized (1:1) to either a weekly placebo or Menostar patch.
All eligible patients first entered a qualification period to assess their tolerance of the transdermal system.
All eligible patients were given a placebo 3.25 cm2 patch and instructed to apply the patch for 1 week to a’
site on the lower abdomen. Patients who were noncompliant or experienced skin irritation greater than
Grade 2 at the patch application site were not enrolled in the study. All participants received 562 mg of
elemental calcium and 400 IU of vitamin D per day as supplements.

Patients continued in the clinical trial, participated in all clinic visits and measurements, and were
followed for outcomes regardless of whether they took the study medication. Patients were discontinued
from the study medication for any of the followmg reasons: diagnosis of endometrial hyperplasia,
endometrial cancer or breast cancer; deep vein thrombosis; pulmonary embolism; active gallbladder
disease; prolonged immobilization (for instance, following accidents, fracture, stroke, or surgery); onset
of jaundice or clinical hepatitis. Patients whose lumbar spine BMD T score was equal to or less than'-3.5
or decreased by an annualized rate of 6% at the 12-month clinic visit could continue to take the study
medication; however, they were informed about their rate of bone loss and referred to their primary care
physician. :

. Patient Population: Women aged > 60 and < 80 years who were mote than 5 years postmenopausal were
eligible for this study. Patients with BMD Z-scores of the spine or hip that were below ~2.0 were not
eligible for the study. Additional exclusion criteria included:

- Known or suspected bone disease (including osteoporosis); BMD below -2Z of the lumbar spine (AP
view, L2-L4) or total hip; history of hypo- or hyperparathyroidism, Paget’s
Disease, osteomalacia, osteogenesis imperfecta, or other metabolic disease of bone, hypo- or
hypercalcemia; vitamin D deficiencies

- Fracture within 6 months prior to the start of the study '

- Pre-existing heart disease (history of myocardial infarction, coronary artery bypass graft surgery,
percutaneous transluminal coronary angloplasty, coronary stenting, or angiographic evidence of 50%
narrowing of 1 or more coronary arteries) -



- History of venous thromboembolic event requiring anticoagulation or current treatment with
anticoagulants’

- Baseline endometrial biopsy showmg simple hyperplasia or worse

- History of stroke or transient ischemic attacks
- Fasting baseline triglycerides >300 mg/dL or glucose >180 mg/dL
- Uncontrolled hypertension; sitting systolic blood pressure >180 mm Hg or sitting diastolic blood
pressure >105 mm Hg at rest
- Any history of breast or endometrial cancer, or malignant melanoma; known or suspected malignant or
premalignant disease (excluding basal or squamous cancer of the skin) within the past 10 years

- Uncontrolled thyroid disorders, or initiation or change in dose of thyroid replacement therapy
within 6 months

- Estrogen or progestin therapy (oral, transdermal, intramuscular, intrauterine or mtravagmal
administration) within 3 months prior to start of study

- Systemic or gynecologic disorder, laboratory finding, or ultrasonography finding which, in the opinion
of the investigator, could have interfered with the conduct of the study or the interpretation of the results

- Current significant liver dysfunction or disease

- Systemic treatment with fluoride, calcitonin, or bisphosphonates at any time

- Participation in another clinical trial mvolvmg administration of an investigational drug within the last 1
month prior to study entry

Endpoints: The primary efficacy endpoint was a comparison between groups of the change from baseline
to Month 24 in lumber spine BMD, as assessed by DXA. Measurement of BMD of the lumbar spine was
also done at Month 12; changes in BMD of the hip were assessed at Months 12 and 24. Serum
osteocalcin, bone-specific alkaline phosphatase, ICTP, and urinary deoxypyridinoline crosslinks
-were assessed at Months 12 and 24 in order to evaluate bone turnover.

The incidence of endometrial hyperplasia was the primary safety variable. In order to monitor for
pathologic changes involving the endometrium, patients had endometrial biopsies performed at Visits
‘Month 12, Month 24, and any time when medically indicated. At screening and at Month 12, Month 24,
endometrial aspiration biopsies and if needed, transvaginal ultrasonography was performed by the
principal investigator and/or associate using procedures consistent with the current clinical practices at
each site. At screening, if it was not possible to enter the uterine cavity for endometrial biopsy, the
participant was not enrolled. The endometrial sample was sufficient if it contained strips of endometrial
epithelium. If tissue obtained at endometrial biopsy was insufficient for diagnosis, vaginal ultrasound was
performed and endometrial thickness of less than 4 mm was considered to represent atrophic/inactive
endometrium and the patient was eligible to enter the study. Women with an endometrial thickness of >4
mm at baseline were excluded unless a repeat endometrial biopsy was histologically normal. A central
-reading laboratory was used for processing and evaluation of the endometrial biopsy slides. All
endometrial biopsies were evaluated by 2 independent pathologists, located at different pathology
laboratories, blinded to treatment assignment and to each other’s reading. If there were discrepancies
between the first and second read, a third independent, referee pathologist evaluated the samples in order
to settle the dispute and to provide a final diagnosis. This procedure was followed for disputes involving .
both normal and abnormal diagnoses.

The evaluations determined eligibility for the study, discontinuation from the study and follow-up of
study patients. In any patient who developed an abnormal endometrial polyp alone (no adjacent
endometrial tissue analyzable) or hyperplasia or any condition more severe at any time during the study,
study medication was immediately discontinued and the patient was given appropriate treatment and
follow-up. The patient was followed until resolution of endometrial pathology or until a stable clinical
state was reached. Also, in cases of prolonged moderate to severe vaginal bleeding (longer than 7 days),
transvaginal ultrasonography and/or endometrial biopsy were performed as indicated.



Statistical Analyses: Two analysis sets were considered in the course of the efficacy evaluation: the Full

Analysis set and the per protocol set. The full analysis set included all patients who were randomized to

study medication and had at least 1 post baseline measurement. A patient was included in the Per Protocol

set if she was included in the full analysis set, did not take any prohibited medication, had 75% or higher
study drug compliance, and had no major protocol violations.

Analysis of the chahge and percent change in BMD of the spine and hip was done for the members of the
full analysis set who were in the following subgroups:

e Patients with osteopenia (T-scores in the interval (-2.5, -1]) at baseline
e Patients with osteoporosis (T-scores 5-2.5) at baseline

e Patients with the onset of menopause from 5 to 10 years

¢ Patients with the onset of menopause greater than 10 years.

RESULTS
Efficacy

Patient Disposition: A total of 717 patients were screened; 300 of these subjects were not randomized.
This left 417 patients who were randomized to either placebo or Menostar once-weekly patches (209 to
placebo and 208 to Menostar). Twenty-three percent and 17% of placebo and Menostar subjects
discontinued treatment prematurely, respectively. Three percent of placebo and 4% of Menostar subjects
discontinued due to an adverse event.

Patient Demographics: The two groups were well-matched for baseline characteristics. The mean age
was 67 years, 92% were Caucasian, and the average BMI was 28 kg/m”. The baseline BMD values were
lower in the Menostar group (0.936 g/cm®) than in the placebo group (0.955 g/cm?) (p=0.054). Fifty-two
_percent of the women had baseline lumbar spine and/or hip BMD T-scores between —1 and —2.5
(osteopenic); 32% had baseline T-scores of greater than —1; and 17% had T-scores below —2.5.

- Primary Efficacy Outcomes: In the Full Analysis Set, the adjusted mean increase in lumbar spine BMD
from baseline to Month 24 was 3.0% in the Menostar group vs. 0.5% in the placebo group (p<0.001). At
Month 12 the changes were 2.3% and 0.5% in the Menostar and placebo groups, respectively (p<0.001).

In the Full Analysis Set, the adjusted mean changes in total hip BMD from baseline to Month 24 were
0.8% and —0.7% (p<0.001). At Month 12 the changes were 0.9% and 0.2% in the Menostar and placebo
groups respectively (p<0.001).

‘In ancillary analyses, the placebo-subtracted increases in lumbar spine and total hip BMD were of a
similar magnitude in the Menostar-treated women who had osteopenic or osteoporotlc lumbar spine BMD
~ values at baseline. :

In supplementary analyses that Dr. Stadel requested, efficacy was greater in the women who had baseline
estradiol levels below 5 pg/ml when compared with those with baseline estradiol levels above 5 pg/ml.

- Secondary Efficacy Outcomes: Although all the comparisons are statlstlcally significant, the average
differences between the Menostar and placebo-treated groups in the changes in markers of bone
formation and resorption were of small magnitude.



Quality of life and cognitive function were assessed using a variety of questionnaires. In no case were
there statistically or clinically significant differences between the Menostar and placebo-treated groups.

Safety

Endometrium: All but one patient in the Menostar group had endometrial biopsies at baseline.
Approximately 77% of the women in each group had normal endometrial biopsy results. At Month 12,
5.8% of the Menostar patients and 1.0% of the placebo subjects had proliferative endometrium on biopsy.
At Month 24, 3.4% of Menostar and 0% of the placebo women had proliferative endometrium on biopsy
and one Menostar subject had atypical endometrial hyperplasia. These findings did not differ significantly _
when evaluated by baseline level of estradiol (< 5 pg/ml vs. > 5 pg/ml).

Deaths: There were no deaths in the trial.

Serious AEs: The incidences of serious AEs were 11.0% in placebo and 11.5% in the- Menostar group.
Overall, the number of patients in either treatment group with a serious AE was very low and there were
no meaningful imbalances between groups for any single serious AE. The incidence of serious AEs in the
Cardiovascular System was 3.3%.in the placebo group and 1.4% in the Menostar group. In Table 44 of
the sponsor’s submission, there is one report of breast cancer in the Menostar group and 2 in the placebo

group.

Breast Cancer: One Menostar and 2 placebo subjects were diagnosed with breast cancer during the.
study.

Adverse Events Leading to Withdrawal: Ten percent of the patients in each group discontinued
prematurely due to an adverse event. Flatulence was the most common AE leading to withdrawal in the
Menostar group.

Treatment-Emergent AEs: The only treatment-emergent AE with a reported incidence that was

significantly higher in the Menostar vs. the placebo group was leukorrhea (10% vs. 1.4%). According to

Dr. Stadel’s review, there were 13 patients in the Menostar group and 4 women in the placebo group who

were coded as having cervical neoplasm All but one of these cases (in the placebo group) represented

endocervical polyps. All but one of the women had an endometrial biopsy at Month 12 and/or 24.

patlent in the Menostar group had “atypical stroma/adenocarcinoma”; all others had benign findings or
“tissue insufficient for diagnosis™.

Fractures: Fractures were reported as adverse events only; there was no systematic attempt to record the
incidence of fractures. Four Menostar patients had a total of 6 fractures; whereas, 10 of the placebo
patients had a total of 13 fractures. Most of these were reportedly traumatic fractures.

Lipids: The mean levels of total cholesterol and LDL cholesterol decreased from baseline to Month 24 in
both groups; the difference between groups was not significant, clinically or statistically. The mean levels
of TG increased from baseline to Month 24 by a small amount in both groups such that the difference
between groups was not significant. Levels of HDL did not change from baseline to Month 24 in either

group.

Misc: There were no clinically meaningful changes in blood chemlstrles blood: pressure pulse, or body
weight in either treatment. group.



HFD-580 Consult on Endometrial Findings: Dr. Phill Price, a medical officer from HFD-580, has
provided the Division with a review of the endometrial safety data from the Menostar clinical trial. The
upshot of Dr. Price’s recommendation is that all women with a uterus should receive 14 days of a
progestin every 6 months while taking Menostar. If the sponsor generates long-term data which indicate
that unopposed Menostar does not stimulate the endometrium, the labeling for the drug could be amended
to allow use of Menostar without a progestin.

HFD-580 also commented that if the sponsor does not accept the above proposal, the labeling should
include a recommendation that all patients should have endometrial biopsies at yearly intervals. If any
proliferation is demonstrated, patients should then receive a progestin.

DSI Inspection: In a memorandum dated 29 April 2004, Ms. Andrea Slavin reported that her inspection
of two clinical sites revealed no major violations. She concluded that the data generated from these two
sites were acceptable. In a separate inspection of a clinical site run by Dr. Kristine Endsrud, DSI
disclosed several violations. All of the violations involved evaluating study subjects over the phone rather
than in-person, as required by the protocol. These patients did not have their vital signs evaluated. These
violations would not be expected to affect the safety findings from the study.

Financial Disclosure: The sponsor has provided the appropriate financial disclosure information. Of

- note, one investigator, Dr. Bruce Ettinger, as co-inventor of the “ultra low-dose estrogen treatment for
postmenopausal osteoporosis” has proprietary interests in the product that was tested. Dr. Ettinger was
one of the clinical sites that was inspected by DSI and no irregularities were noted.

Trade Name — DMETS Consult: In their consult dated 1 April 2004, DMETS recommended that the
trade name Menostar not be approved. DDMAC however, did not find Menostar to be too promotional

. and accepted the proposed name. Because Menostar is the lowest dose of estrogen in the Climara line of
products, DMETS is concerned that some women could be inadvertently receive both products at the
same time.

I don’t find DMETS concern regarding the trade name Menostar convincing. The dose of Menostar, 0.014
mg per day, is extremely low and even in the event that this product were used with another estrogen
product, the incremental increase in estrogen exposure due to the Menostar would, for most women, not
be of clinical significance.

Comments

" When approved, Menostar will be the lowest available dose of estrogen indicated for the prevention of
PMO. The sponsor has provided adequate evidence that Menostar produces clinically and statistically
significant increases in lumbar spine and hip BMD relative to placebo over a 2 year period. Exploratory
analyses conducted at the request of Dr. Stadel, suggest that women with baseline levels of estradiol < 5
pg/ml have greater increases in BMD when compared with women with baseline levels > 5 pg/ml. These
data are biologically plausible, are of value to the clinician, and will be included in the labeling.

Two labeling issues merit discussion.

The first is related to the use of a concomitant progestin to reduce the risk for atypical endometrial
hyperplasia and ultimately cancer. Berlex originally proposed that patients with a uterus did not need to
take a progestin concomitantly with Menostar because the dose of estrogen was so low that it would not -
stimulate the endometrium to the point were hyperplasia and cancer would develop.



The fact that one woman treated with Menostar developed atypical hyperplasia of the endometrium
during the second year of treatment argues against Berlex’s claim that Menostar has a neutral effect on
uterine epithelial cells.

Consultants from HFD-580 recommend that all women with a uterus receive 14 days of a progestin.every
6 months and a yearly endometrial biopsy to enhance the safe use of Menostar. These recommendations
are not based on controlled data that directly address this issue; rather, they represent the collective

- wisdom of the clinical reviewers from the Division of Reproductive and Urological Drugs. We have had
extensive discussion of the concomitant progestin issue with members of HFD-580 and with Berlex.

The latest proposal from Berlex is to include the following language in the Dosage and Administration
section of the labeling:

It is recommended that women who have a uterus and are treated with Menostar™ receive a
progestin for 14 days every 6 to 12 months and undergo an endometrial biopsy at yearly
intervals or as clinically indicated

The company has submitted rationale in support of their proposed language, as provided below.

a. No risk of endometrial hyperplasia was observed with Menostar at 1 year in the ULTRA study
and the risk at 2 years appears to be low and comparable to currently available combination
hormone therapy products and the background incidence in patients without treatment.

b. A low risk of endometrial hyperplasia with Menostar at 6 months suggested by the clear dose-
response relationship of estrogen and endometrial hyperplasia.

c. A recent Cochrane Collaboration meta-analysis that showed no increased risk of hyperplasia with
unopposed low dose estrogen at 6, 12 and 24 months. Even the lowest doses of estrogen studied
in this analysis were higher than the estrogen dose delivered by Menostar. In contrast, moderate
and high doses of unopposed estrogen were associated with higher rates of endometrial
hyperplasia at 6, 12 and 24 months.

d. Assuming that women who bleed when given a progestm will undergo a work-up, and that 11.7%

' of women receiving this progestin-based evaluation will have false-positive results. The expense,
inconvenience, potential treatment-related risks, and disruption of the traditional schedule of
annual visits could only be justified in the presence of a demonstrable and meaningful r1sk

- difference between biannual and annual screening.

I find the rationale from C, a meta-analysis from the Cochrane Collaboration?, the most persuasive. In a
sample of about 600 patients treated with low-dose estrogen: 1-10 mcg of ethinyl estradiol or 0.3 mg
esterified estrogens, or placebo, the odds ratio for endometrial hyperplasia was 1.6 (0.22, 11.0) at 6
months; 2.7 (0.70, 10.4) at 12 months; and 1.7 (0.6, 4.7): None of these estimates are of nominal
statistical significance.

These low-dose estrogen data contrast with those from patients treated with 0.625 mg of conjugated
equine estrogens, a moderate dose. In a sample of approximately 120 patients (half treated with estrogen
and half with placebo), the odds ratio for endometrial hyperplasia was 5.4 (1.4, 21.0) at 6 months. In a
sample of about 375 patients (half on drug and half on placebo), the odds ratio for endometrial
hyperplasia was 8.3 (4.2, 16.2) at 12 months. In a sample of 450 patients (roughly half treated with

Lethaby, A. Hormone replacement therapy in postmenopausal women: endometrial hyperplasia and 1rregular
bleeding. The Cochrane Library 2003, Issue 1



placebo and the other half treated with a variety of doses of estrogen, ranging from 0.625 mg to 2.0 mg),
the odds ratio for endometrial hyperplasia was 9.6 (6.0, 15.5).

Although the data are limited in scope and within-study comparisons of low and moderate doses of
estrogen are not available, the information provided in this meta-analysis does support the idea that the
risk of endometrial hyperplasia from unopposed estrogen is directly related to dose and duration of use.

Given these data and the other supporting material provided by the sponsor, I believe it is reasonable to
allow the proposed language for the Dosing and Administration section of the labeling to read:

It is recommended that women who have a uterus and are treated with Menostar™ receive a
progestin for 14 days every 6 to 12 months and undergo an endometrial biopsy at yearly
intervals or as clinically indicated

The second labeling issue relates to the Indications and Usage section. Berlex originally proposed that this
section read: Menostar is indicated for the prevention of postmenopausal osteoporosis.

The Indications and Usage section of the current class labeling for estrogen + progestin and estrogen
alone products, which is based primarily on the findings of the Prempro arm of the WHI study, reads as
follows for the PMO indication: ............ "When prescribing solely for the prevention of postmenopausal
osteoporosis, therapy should be only considered for women at significant risk of osteoporosis and non-
estrogen medications should be carefully considered.

Although Dr. Stadel initially supported Berlex’s proposed language, which did not contain the wording
from the class labeling, after extensive internal discussion with members of HFD-580, all now agree that
the most appropriate action would be to make the Menostar Indications and Usage section conform to the
class labeling. For obvious reasons, the part that reads, “When prescribing solely for the prevention of
postmenopausal osteoporosis, ... ........ ”” should not be included in the Menostar labeling.

Regulatory Recommendation

Approve

Appears This Way
On Original
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MEDICAL SAFETY REVIEW
Division of Metabolic and Endocrine Drug Products (HFD-510)

Application #: 21-674 Application Type: New Drug Application
Sponsor: Berlex Laboratories, Inc. Proprietary Name: Menostar™
_ USAN Name: Estradiol
Pharmacevutical Route of
Category:Estrogen Administration: Transdermail
Indication:Postmenopausal Dosage: 0.014 mg per day
Osteoporosis '
Reviewer: Bruce V. Stadel, MD, MPH Dates of Review: 8 August 2003 to 9 May 2004

Other Reviewers: Chemistry: Amit Mitra, PhD; Biopharmaceutics: Johnny Lau, PhD;
IPharmacology. & Toxmology Karen Davis-Bruno, PhD; Statistics: Japo Choudhury PhD & Todd
Sahlroof PhD

[REVIEW SUMMARY: Menostar™ was studied in a 2-year randomized clinical trial with lumbar spine
bone mineral density (BMD) as the primary efficacy outcome. In women with baseline estradiol
(E2) <5pg/ml, Menostar™Mincreased lumbar spine BMD by a mean of 3.50% compared fo a
mean increase of 0.29% for placebo {p<0.001), and increased total h«p BMD by a mean of 1.04%
compared to a mean decrease of 1.09% for placebo (p<0.001), at the 24-month endpoint. In
women with baseline E2 >5 pg/ml, Menostar™increased lumbar spine BMD by a mean of 2.40%
compared to a mean increase of 0.81% for plcxcebo {(p<0.001), and increased tofal hip BMD by:
a mean of 0.61% compared to a mean decrease of 0.31% for placebo (p=0.045), at the

I24-month endpoint. The only meaningful safety results were an increase in endometrial
Alproliferation and 1 case of hyperplasia. The percentages of women with endometrial

proliferation were 5.8% in the Menostar™ group compared to 1.0% in the placebo group at
the12-month endpoint, and 3.4% in the Menostar™ group compared to none in the placebo
group at the 24-month endpoint; only 1 woman had proliferation at both endpoints. There was
no apparent relationship between baseline E2 and endometrial proliferation. In the Menostar™
group at the 24-month endpoint, 1 woman had a’ryp|col endometrial hyperplasia; also,

1 woman had an endocervical polyp with adenosarcoma, a malignancy not associated with

{lestrogen therapy. “It is recommended that class labeling for esfrogen and estrogen/progestin
lloroducts be adopted for Menostar.™ If the sponsor elects not fo use estrogen class labeling, all

bleeding should be investigated by biopsy and all patients should be biopsied at yearly intervals
until long term safety data is obtained showing no proliferative effect on the endometrium."” “If
any proliferation is demonstrated with biopsy, that patient should be freated with a progestin.”
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Executive Summary Section

Clinical Review for NDA 21-674

Executive Summary

1. Recommendations

1.1

1.2

Approvability
Approve.

Request that Berlex revise labeling to: (1) show efficacy in the RCT
separately for women with baseline E2 <5 pg/mL and >5 pg/mL; (2) either
provide class labeling for estrogen and esfrogen/progestin drug products,
or state that adll bleeding should be investigated by endometrial biopsy,
that all patients should be biopsied at yearly intervals until long-term results
show no proliferative effect on the endometrium, and that, if any is
proliferation found at biopsy, the patient should be treated with a
progestin; {3) be consistent with the labeling for Climara, except were
there are specific differences for Menostar.

Phase 4 Studies and/or Risk Management Steps

Optional phase 3 study to further evaluate benefits and risks according to
levels of endogenous estrogen before freatment, and for women in
races/ethnic groups other than Caucasian. This could include studying
ways to minimize the need to use progestin for endometrial safety.

2. .Clinical Findings

2.1

Overview of ClinicaI.Prog_ram

There were 2 clinical trials: '('l) The Clinical -Phormacology study, a Phase 1,
7-day, randomized, crossover, open-label, single center clinical frial. The

~ patients'were 18 Caucasian postmenopausal women 60-80 years of age.

The study compared Menostar™ (transdermal 17-8-estradiol, 0.014 mg per
day) to the Climara reference patch; (2) the RCT, a Phase 3, 24-month,
randomized, placebo-controlled parallel-group, double-blind, multi-
center, clinical frial. The patients were 417 postmenopausal women

60-80 years of age, 92.3% Caucasian, 3.1% Asian, 1.9% Black, 0.7%
Hawaiian/other Pacific Islander, and 1.2% other. The RCT compared
Menostar™ to placebo. The primary efficacy outcome was change from
baseliné in lumbar spine BMD. The primary safety outcome was
endometrial proliferation and hyperplasia.
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Efficacy

Menostar™ is effective for increasing BMD in postmenopausal Caucasian
women. It is probably also effective in postmenopausal women of other
racial/ethnic groups, although this has not been shown in a randomized
clinical frial. Menostar™ is more effective in women with lower compared
to higher levels of endogenous estrogen before treatment.

The main efficacy analyses from Berlex showed that:

Lumbar Spine. At baseline, mean lumbar spine BMD was 0.936 g/cm?in
the Menostar™ group and 0.955 g/cm? in the placebo group. At the
12-month endpoint, Menostar™ increased lumbar spine BMD by a mean
of 2.29% compared to an mean increase of 0.51% for placebo, p<0.001.
At the 24-month endpoint, Menostar™.increased lumbar spine BMD by a
mean of 2.99% compared to a mean increase of 0.54% for placebo,
p<0.001.

Total Hip. At baseline, mean total hip BMD was 0.835 g/cm? in the
Menostar™ group and 0.840 g/cm? 'in the placebo group. At the
12-month endpoint, Menostar™ increased total hip BMD by a mean of
0.90% compared to a decrease of 0.22% for placebo, p<0.001. At the-
24-month endpoint, Menostar™ increased total hip BMD by a mean of
0.84% compared to a mean decrease of 0.71% for placebo, p<0.001.

At both endpoints, larger percentages of patients in the Menostar™ group
compared to the placebo group had no loss in lumbar spine BMD and no
loss in total hip BMD, p<0.001 for each comparison.

The main efficacy analyses | requested shdwed that:

Lumbar Spine, baseline E2 <5 pg/mL. At baseline, mean lumbar spine BMD
was 0.920 g/cm? in the Menostar™ group and 0.938 g/cm? in the placebo
group. At the 12-month endpoint, Menostar™ increased lumbar spine
BMD by a mean of 2.52% compared to an mean increase of 0.47% for
placebo, p<0.001. At the 24-month endpoint, Menostar™ increased
lumbar spine BMD by a mean of 3. 50% compared to-a mean increase of

0. _29% for placebo, p<0.001.

Lumbar Spine, baseline E2 >5 pg/mL. At baseline, mean lumbar spine BMD
was 0.954 g/cm? in the Menostar™ group and 0.975 g/cm? in the placebo
group. At the 12-month endpoint, Menostar™ increased lumbar spine

BMD by a mean of 2.04% compared to an mean increase of 0.55% for
placebo, p<0.001. At the 24-month endpoint, Menostar™ increased
lumbar spine BMD by a mean of 2.40% compared to a mean increase of
0.81% for placebo, p<0.001.
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Total Hip, Baseline E2 <5 pg/mL. At baseline, mean total hip BMD was
0.822 g/cm? in the Menostar™ group and 0.828 g/cm? ‘in the placebo
group. At the 12-month endpoint, Menostar™ increased total hip BMD by
a mean of 1.03% compared to a decrease of 0.64% for placebo, p<0.001.
At the 24-month endpoint, Menostar™ increased total hip BMD by a mean
of 1.04% compared to a mean decrease of 1.09% for placebo, p<0.001.

Total Hip, Baseline E2 >5 pg/mlL. At baseline, mean total hip BMD was
0.850 g/cm? in the Menostar™ group and 0.854 g/cm? ‘in the placebo
group. At the 12-month endpoint, Menostar™ increased total hip BMD by
a mean of 0.76% compared to a decrease of 0.24% for placebo, p=0.163.
At the 24-month endpoint, Menostar™ increased total hip BMD by a mean
of 0.61% compared to a mean decrease of 0.31% for placebo, p=0.045.

Safety

Menostar causes endometrial proliferation in some women, which could
increase the risk of hyperplasia or carcinoma. In the Berlex analyses and
mine, the only meaningful safety results were an increase in endometrial
proliferation and 1 case of hyperplasia. The percentages of women with
endometrial proliferation were 5.8% in the Menostargroup compared to
1.0% in the placebo group at the12-month endpoint, and 3.4% in the
Menostar group compared to none in the placebo group at the
24-month endpoint; only 1 woman had proliferation at both endpoints.
There was no apparent relationship between baseline E2 and endometrial
proliferation..In the Menostar group at the 24-month endpoint, 1 woman
had atypical endometrial hyperplasia; also, 1 woman had an
endocervical polyp with adenosarcoma, a malignancy not associated
with estrogen therapy. “It is recommended that class labeling for estrogen
and estrogen/progestin products be adopted for Menostar. If the sponsor
elects not to use estrogen class labeling, all bleeding should be

“investigated by biopsy and dll patients should be biopsied at yearly

intervals until long term safety data is obtaihed showing no proliferative
effect on the endometrium.” “If any proliferation is demonstrated with
biopsy, that patient should be treated with a progestin.” See consult on

endometrial effects by Dr. Phill Price.

.Dosing

W_eekly application of transdermal system, as proposed by Berlex
Laboratories, Inc.

Special Populations

Little information is available for rcces/e’rhnlc groups other than
Caucasian.
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1.

‘Infroduction and Background

Abbreviations used in the text (alphabetical order)

AE = adverse event, SAE = serious adverse event

AP = anteroposterior

Berlex = Berlex Laboratories, Inc.

BP = blood pressure

BMD = bone mineral density

Climara = Climara® ) \
Climara reference patch = Climara 6.5 cm?patch

CFR = Code of Federal Regulations

CPMP — Committee for Proprietary Medicinal Products
Cave = conceniration/average :
Cmax = concentration/maximum

Cl = confidence interval _ '

CYP450, CYP3A, and CYP4A = cy’rochrome P450 enzymes
DXA = dual-energy x-ray absorptiometry

E2 = estradiol= 17-8 estradiol

FSH = follicle stimulating hormone

Hg = mercury '

fU = International Units, mIU = milli-International Units

J Clin Endocrinol Metab = Journal of Clinical Endocrinology and Metabolism
LOCEF = last observation carried forward

L = liter, dL. = deciliter, mL = milliliter

L2-L4 = lumbar vertebrae 2-4

g = gram, kg = kilogram, mcg = microgram

Menostar = Menostar™

m = meter, cm = centimeter, mm = millimeter

N Engl J Med = New England Journal of Medicine

- "Obstet Gynecol - Obsietrics and Gynecology

%CV = percent coefficient of variation

pg/mL = picograms/milliliter '

RCT = Randomized, placebo-controlled, parallel-group, double-blind,
clinical trial

SHBG = sex-hormone binding globulin-

-1 Established and Proposed Trade Names Drug Class, Proposed Indication,

Dose and Regimen

Established name: 17-8 estradiol.
Proposed trade name: Menostar.

Drug class: estrogen. _
Proposed indication: prevention of postmenopausal osteoporosis.
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Proposed dose and regimen: 0.014 mg per day of 17-8 estradiol, delivered
by a3.25 cm? patch containing 1.0 mg 17-8 estradiol, changed weekly.
Menostar is identical in composition to Climara, which is approved and
marketed for the relief of vasomotor symptoms and the prevention of
postmenopausal osteoporosis. Menostar is cut from the same rollstock as
Climara, to 1/2 the size of the lowest-dose Climara patch.

Treatments Available for the Indication

The most important measures for the prevention of postmenopausal
osteoporosis are adequate intakes of calcium and vitamin D, and
weight-bearing exercise. The approved drug products are brands of
estrogen and estrogen/progestin, and two bisphosphonates, alendronate
and risedronate.

Product Development

See Regulatory History (Appendix 1). See also Climara Prescribing
Information (Appendix 2}, because Menostar is qualitatively identical to
Climara, and % the size of the Climara reference patch.

Important Issues with Related Drugs

The benefits and risks of estrogens depend on the specific estrogen, route
of delivery, and dose. There is some evidence that fransdermal delivery is

safer than oral administration.

The approved indications for treating menopausol or postmenopausal

‘women with estrogens are the treatment of menopausal vasomotor

sympfoms and prevention of postmenopqusol osteoporosis.

The main | established risks of es'rrogens are an increased risk of
cardiovascular disease, including venous thromoboembolism, myocardial
infarction, or stroke. It has also been established that there is an increased
risk of endometrial cancer when estrogen is given without progestin, that
there is an increased risk of breast cancer when estrogen is given with
progestin, and that these changes in risk occur with medroxyproges’rerone
acetate, a 17-hydroxyprogesterone derivative, and norethindrone or
norgestrel/tevonorgestrel, which are 19-nortestosterone derivatives.
However, the lowest doses and durations of treatment with these
progestins that are needed to reduce the risk of endometrial cancer, or
increase the risk of breast cancer, have not been established.

Other Relevant Information

Menostar is not-approved or marketed in any country.

10



Clinical Review Section

Clinically Relevant Findings From Chemistry, Biopharmaceutics,
Pharmacology and Toxicology, Statistics, and Other Consultant Reviews

_ The clinically relevant findings from the reviews referred to above are similar to
the findings for Climara, considering the dose of E2. There are six doses of
Climara, of which the lowest is delivered by the Climara reference patch. The
Menostar dose is 2 of the Climara reference patch dose.

For further information, see chemistry review by Dr. Amit Mitra, biopharmaceutics
review by Dr. Johnny Lau, pharmacology/toxicology review by Dr. Karen Davis-
Bruno, statistical review by Drs. Japo Choudhury and Todd Sahlroot, consult on
endometrial effects by Dr. Phill Price, consult on Prescribing Information by Dr.
Laura Pincock, consult on Patient Package Insert by Ms. Jeanine Best, and
consult on clinical inspection by Ms. Andrea Slavin. '

Human Pharmacokinetics and Pharmacodynamics
3.1  Pharmacokinetics, Distribution, Metabolism, and Excretion

Pharmacokinetics. Menostar was applied to the abdomens of 18 heaithy,
nonsmoking women, 60-80 years of age, >5 years postmenopausal, with
E2 <20 pg/mL, and FSH >40 mIU/mL. Their mean serum E2 concentrations
were consistent with steady E2 delivery through the 7-day application
period. Arithmetic and geometric means for the pharmacokinetic .
parameters were similar. The arithmetic means (%CV) were 14.7 pg/m
(37.3) for Cave over time, and 21.7 pg/mt (32.9) for Cmax, which occurred.
at a median of 42 hours after Menostar application. The daily in vivo E2

- delivery was 14.3 mcg (24.9). for which the geometric mean was
14 mcg (95% Cl 12-16).

Distribution. Exogenous E2, like endogenous E2 and other estrogens, is
widely distributed in the body, and is generally found in higher
concentrations in sex hormone target organs {e.g., uterus and breast)
than elsewhere. E2 is highly bound to plasma proteins: about 61% to
albumin and about 37% to SHBG. 2 stimulates synthesis of SHBG in the
liver more after oral administration than transdermal delivery.

Transdermal E2 delivery avoids the first pass through the liver that occurs
with oral E2 {or other estrogens), no effect on liver protein synthesis has
been observed, and there is less fluctuation of E2 and metabolite levels
than with oral administration.

Metabolism. E2 is metabolized mainly in the liver and also in the intestines,
kidney, skeletal muscles, and target organs (uterus, breast, efc.). E2
metabolism involves the formation of estrone, estriol, catecholestrogens,
and their sulfate and glucuronide conjugates, partly by CYP3A and '

11
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CYP4A. Weekly transdermal delivery of E2 provides an E2:estrone ratio of
about 1:1, whereas oral administration provides an E2:estrone ratio of
about 1:5, due to the first pass through the liver.

Excretion. After parenteral administration of “C-estradiol or 14C-esfrone,
about 50% of the dose is excreted into bile. However, only about 7% of the
dose is excreted in feces, whereas more than 80% is excreted in urine,
indicating enterohepatic circulation. The urinary excretion includes E2,
estrone, estriol, and their glucuronide and sulfate conjugates.

Pharmacodynamics, Drug Interactions, and Effects of Hepatic or
Renal Impairment

Pharmacodynamics. Postmenopausal women with serum E2 <5 pg/mL
have decreased BMD and-increased risk of hip or vertebral fractures, and
SHBG >1 mcg/dL further increases the risk of fractures. RCTs have shown
that treating postmenopausal women with estrogens increases BMD and
decreases the risks of hip, vertebral, and other osteoporotic fractures. The
Climara reference patch was shown to increase BMD in a RCT.

Drug Interactions. The drug interactions below may be important.

CYP450 Enzymes. Estrogens are metabolized by CYP450 enzymes,
including CYP3A4. The metabolism of E2 in women treated with Menostar
may be increased by CYP3A4 inducers, such as Saint John's Wort,
carbamazepine, or phenobarbital, and may be decreased by CYP3A4
inhibitors such as itraconazole, ketoconazole, clarithromycin,
erythromycin,-or grapefruit juice.

Alcohol. Alcohol consumption increases blood levels of estrogens. In a
study of postmenopausal women who consumed single doses of alcohol
(0.7-.75 g/kg body weight) while receiving E2 by transdermal delivery or
oral administration, E2 blood levels increased by 22% in the fransdermal
group and 300% in the oral group. ‘

Tobacco. Smoking may decreos'e the availability of E2 at 'rorgé’r_ fissues,

-apparently by inducing 2-hydroxylation. in a study of postmenopausal
© women receiving E2 and norethisterone by oral administration, E2 and

estrone blood ievels were significantly lower in smokers compared with
non-smokers. However, in a study of postmenopausal women receiving

E2 by_o gel, no meaningful changes were seen in E2 or estrone blood
levels for smokers compared with non-smokers.

Ef'fecfs‘_of Hepatic or Renal Impairmenf.' E2is metobolized by the liver and
the metabolites estrone and estriol, and their glucuronide and sulfate
conjugates, are excreted in urine. Therefore, higher concentrations of E2

12
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and it's metabolites may be seen in women treated with Menostar who
have hepatic or renal impairment, compared to women who do not.

4, Description of Clinical Data and Sources

4.1

Overall Data

Reporis were submitted for two clinical studies: (1) a Clinical
Pharmacology study and (2) a RCT.

The Clinical Pharmacology study was a Phase 1, 7-day, randomized..
crossover, open-label, single-center clinical frial. The patients were

18 Caucasian postmenopausal women 60-80 years of age. The study
compared Menostar to the Climara reference patch.

The RCT was a Phase 3, 24-month, randomized, placebo-controlied,
parallel-group, double-blind, multi-center clinical trial. The patients were
417 postmenopausal women 60-80 years of age, 92.3% Caucasian, 3.1%
Asian, 1.9% Black, 0.7% Hispanic, 0.7% Hawaiian/other Pacific Islander,
and 1.2% other. The RCT compared Menostar to placebo.

4.2 Table 1. The Clinical Trials
—
Report No. [ luvestigntor(s) Start Date Study Design Daso Number of | Age Raugein [ Locatlon of Report
(Pro(ocol (Country) (mmlyyyy) | Study Phase Tregtment Subjects Years Location of Publication
Neo.) Publication . | Dusation of Who (Mean) Laocation of CRF Tabolations
. Treatment Received Sox Lacation of CREs
Completion Treatment® | Race
- Status
——
1, CLINICAL PRARMACOLOGY
1,1 Bioavailnbllily Stady . )
AO8736 . | Momson D (United States) 052002 Open-label, .0 mg E2 T8 60-80 1) @0B738.nd
{305851) ) domized dermal system (65.9)
erossover, (.25 e 2NA
7 days single-center
3jdefine.pdf
18 Females
4) NA
NA
Completed | Phase 1 2,0 mg E2 12 18 Caucastans '
wansdermal system
(6.5 cm®)

continued on next page.
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2, INDICATION - PREVENTION QF POSTMENOPAUSAL OSTEQPOROSIS
21 Countrolled Clinical Study With Case Reprort Formg Available
Al1926 T Barbier § 0172000 Double-blind, 1Omg EZ 208 GO-80 1) 411926.pdf
(98188) ’ ¢ . domized, sdermal system (66.8)
.| placcbo- (325 cm?) 2)NA
. controlled,
24 months parallet-group 3)define.ndl
— (26 cycles) | mmlticenter
4) erftoc.pdf
Conpleted  § Phase 3 Placebo transdermal | 209 60-80
system (3.25 cmz) (66.7)
417 Feeales
(All study centers were focated ' 385 Cancasians
ine thie United States.) 8 Blacks
13 Asiang
3 Hispanics
or Latinos
3 Hawaiians
or Other
Na Pacific
Tslanders
5 Other -

43

4.4

Marketplace Experience

None.

' Literature Review

Berlex References.

The literature review by Berlex comprises summaries of 43 individual
publications, under the following headings: initiation of estrogen therapy
in elderly women, rationale for development of Menostar (estradiol
transdermal system), general issues, bone (with subheadings for low dose
estrogen, low dose transdermal estrogen, and ultra-low dose estrogen),
fracture prevention, vasomotor symptoms, atrophy, and endometrium-
(with subheadings for low dose estrogen, low dose tronsdermcl estrogen,
ultra-low dose estrogen, and hyperplasia. .

The Berlex literature review covers important issues, and oppedrs generally
adequate, considering that Menostar is qualitatively identical to, and %
the size, of Climcrof an approved and marketed product.

Other important ref'erences..

Regarding benefits. Hankinson et al. reported in 1995 on measurements of
plasma levels of E2 and other sex hormones in postmenopausal women.:
Using measurements in 3 blood samples from each of 79 healthy
postmenopausal women 51-69 years of age, taken over 3 years, they
concluded that “for most of these plasma hormones [including E2], a
single measurement can reliably categorize average levels over at least a

- 3year penod in postmenopausal women." (Hankinson SE, Monson JE,
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Spiegelman D, et al. Reproducibility of plasma hormone levels in
postmenopausal women over a 2-3 year period. Cancer Epidemiology,
Biomarkers, and Prevention 1995;4:649-54.)

This is relevant to Menostar because the RCT supporting the NDA was
started in January 2000, -- over a year after Cummings et al. reported that
the risk of hip or vertebral fractures in postmenopausal women is
significantly increased in women with serum E2 <5 pg/ml, and is not
consistently related to serum E2 in women with serum E2 >5 pg/mil.
(Cummings SR, Browner WS, Bauer D, et al. Endogenous hormones and
the risk of hip and vertebral fractures among older women. N Engl J Med
1998: 339:733-8.) Similar results were reported for BMD (Eftinger B, Pressman
A, Sklarin P. Associations between low levels of serum estradiol, bone
density, and fractures among elderly women: the study of osteoporotic
fractures. J Clin Endocrinol Metab 1998;83:2239-43. ) (Note: In the RCT, E2
was measured at baseline, 12 months, and 24 months. At baseline, about
Y2 of the women had E2 >5 pg/ml suggesting that they might not benefit
from Menostar treatment. However, no analyses were presented showing
BMD response stratified by baseline E2. These were requested and are
discussed below.)

Regarding risks. Regarding low-dose estrogen in general, Cushing et al.
reported in 1998 that a low dose of conjugated estrogens by oral
administration (0.3 mg/day) significantly increased the risk of endometriall
cancer, in a population based, case-control study. (Cushing KL, Weiss NS,
Voigt LF, et al. Risk of endometrial cancer in relation to use of low-dose,
unopposed estrogens. Obstet Gynecol 1998:91:35-9.

Regarding transdermal estrogen specifically, Scarabin et al. reported in

'2003 that estrogens by oral administration increase the risk of venous

thromoboembolism, but that estrogens by transdermal delivery do not, in
a hospital-based, case-control study. The discussion cites plausible
biological evidence in support of this observation. This publication
appeared in the same month that the Menostar NDA was submitted, and
it is not cited in it. (Scarabin P, Oger E, Plu-Bureau G. Differential -
association of oral and transdermal estrogen-replacement ’rherapy with
venous thromboembolism risk. Lancet 2003;362:428-32.

5. - Clinical Review Methods

5.1

General

The review was done wuth focus on the important issues of efficacy and

- safety. The Clinical Pharmacology study was reviewed in general. The RCT

was reviewed in detail, and the results interpreted in the context of my
background in this oreo and the pubhshed h’rero’rure
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Materials Consulted

This review was based on the electronic NDA; the chemistry review by

Dr. Amit Mitrd, biopharmaceutics review by Dr. Johnny Lau,
pharmacology/toxicology review by Dr. Karen Davis-Bruno, statistical
review by Drs. Japo Choudhury and Todd Sahlroot; consultations with

Dr. Phill Price, Division of Reproductive & Urologic Drug Products, Dr. Laura
Pincock, Division of Drug Marketing, Advertising, &Communications, and
Ms. Jeanine Best, Division of Surveillance, Research, & Communication
Support, Ms. Andrea Slaving, Division of Scientific Investigations; and
published literature.

Evaluation of Data Quality .

The data and literature review were evaluated for completeness, internal
consistency, and plausibility, in the context of my background in this area,
and the published literature. My findings are discussed in the sections of
this review that pertain to the data and the literature review.

Evaluation of Ethics

The ethics evaluation was based on the NDA. For the Clinical
Pharmacology study, the NDA says “conducted in the United Stafes under
IND 40,928 in compliance with the Institutional Review Board and informed
Consent regulations pursuant to 21 CFR Parts 56 and 50, respectively.
(Report No. A09736 for Protocol No. 305851, See Table 1.)For the RCT, the
NDA says “The protocol, all amendments, and appropriate patient
consent forms were reviewed and approved by a properly constituted
institutional Review Board (IRB).... A list of all IRBs consulted for this study
and the name of each chairperson is provided....This study was
conducted in accordance with the ethical principles of the Declorohon

| of Helsinki. All aspects of the study were carefully-monitored by

representatives of Berlex Laboratories, Inc....An informed consent

~ form....was reviewed and approved by each site's IRB prior to it's use."
- A sample informed consent form is provided in an Appendix to the Study

Report. (Report No. A11926 for Protocol No. 98188, See Table 1.) I think the
information above and the consent form for the RCT are acceptable.

Evaluation of Financial Disclosure

The financial disclosure evaluation was based on the NDA. The forms used
are appropriate, and disclose the required information, to the best | can
determine. However, | am concerned that: (1) Dr. Bruce Ettingeris 1 of the
3 inventors of Menostar, (2) Dr. Ettinger was a clinical investigator in the

 RCT (Protocol No. 98188), which was started in 2000 and was not designed

to evaluated the efficacy of Menostar according to baseline endogenous
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E2, (3) Dr. Ettinger was principle author of a paper, published in 1998,
which reported that “...women with [endogenous] estradiol levels below
5 pg/ml had substantially less BMD at all skeletal sites..” than women with
higher levels, and (4) this paper was not referred to in the clinical part of
the NDA. (Ettinger B, Pressman A, Sklarin P. Associations between low
levels of serum estradiol, bone density, and fractures admong elderly
women: the study of osteoporotic fractures. J Clin Endocrinot Metab
1998:83:2239-43.)

It appears to me that the RCT should have been designed to evaluate the
efficacy of Menostar according to baseline endogenous E2. '

To clarify this issue, | requested that Berlex replicate the main efficacy
analyses, after stratifying the Menostar and placebo groups by baseline
endogenous E2 <5 pg/ml and >5 pg/ml. The results are shown in Section
6.2, Tables 6-7.

6. Integrated Review of Efficacy and Safety

- 6.1

General Comments

The NDA provides an 8-page “Integrated summary of benefits and risks for
Menostar,” rather than separate integrated reviews of efficacy and
safety. This summary is divided into 5 sections: Infroduction, Benefits, Risks,
Conclusions, and References. | think the format is appropriate, since the
amount of information is small, and will follow.it here. Most of the results
are from the RCT, in which there were 208 women in the Menostar group
and 209 women in the placebo group.

Infroduction.

Efficacy. The Introduction says that “recent well-controlied studies have
uniformly shown a linear dose response with clinically beneficial effects
occurring at even very low levels of serum estradiol...” and
“...epidemiologic studies have found that older postmenopausal women
with serum estradiol levels above 10 pg/mL have higher bone density and
fewer fractures than women with estradiol levels below 10 pg/mL." '

In reviewing the references cited in support of the statements above, | did
not find evidence that Menostar could be expected to have similar
effects on BMD for women with differing levels of endogenous E2. Instead,
| found citation of a report saying that “...women with [endogenous]
estradiol levels below 5 pg/ml had substantially less BMD at all skeletal
sites..." than women with higher levels. (Ettinger B, Pressman A, Skiarin P.
Associations between low levels of serum estradiol, bone density, and
fractures among elderly women: the study of osteoporotic fractures.
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J Clin Endocrinol Metab 1998;83:2239-43.) | interpret this as supporting an
hypothesis that Menostar could be expected to increase BMD more for
women with low endogenous E2 compared to women with higher BMD.
This hypothesis is further supported by another report, from the same study,
on the relationship between endogenous E2 and the risk of hip and
vertebral fractures. (Cummings SR, Browner WS, Bauer D, et al.
Endogenous hormones and the risk of hip and vertebral fractures among
older women. N Engl J Med. 1998;339:733-8). The report by Ettinger et al.
on BMD was not referred to in the clinical part of the NDA, although

the report by Cummings et al on hip and vertebral fractures was.

Safety. The Intfroduction says “....advanced age is associated with
increased oral drug bioavailability due to a reduction of hepatic drug-
metabolizing capacity and decreased first-pass metabolism. Furthermore,
a decreased renal clearance may result in an accumulation and
prolonged action at the target tissues/organs with the po’rem‘lol of
adverse reactions. ‘

Benefits.

The Benefits section has 3 parts: “prevention of osteoporosis,” “vaginal
maturation,” and “effects on lipids."

Prevention of Osteoporosis. This part briefly describes postmenopausal
osteoporosis, and then says “The phase 3 osteoporosis prevention study
was conducted to show efficacy...without producing significant
endometrial stimulation.” The rest of the “prevention of osteoporosis” part
briefly summarizes results from the RCT about bone mineral density,
~ fractures, and biochemical markers of bone remodeling .
Yaginal Maturation. This part describes results from the RCT, which showed

- increased maturation of vaginal epithelium, for the Menostar group
compared to the placebo group, as expected.

Effects on Lipids. This part describes results from the RCT, which showed
decreases in mean total and mean low-density lipoprotein cholesterol,
and increases in mean triglycerides, for the Menostar group compared to
the placebo group, as expected. :

" Risks.

The Risks section hcs 3 parts: “endometrial safety,” “bleeding/spotting
. profile,"” and "adverse events.

Endometrial Safety. This part begins by saying that “Unopposed .’rrecfmem‘
~with standard doses of estrogens increases the incidence of endometrial
hyperplasia and the risk of endometrial cancer.” | do not know what is
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meant here by “standard doses," especially since the NDA discuss the
report by Cushing et al. a low dose of conjugated estrogens by oral
administration (0.3 mg/day) significantly increased the risk of endometrial
cancer, in a population based, case-controi study. (Cushing KL, Weiss NS,
Voigt LF, et al. Risk of endometrial cancer in relation to use of low-dose,
unopposed estrogens. Obstet Gynecol 1998:91:35-9.

The part about endometrial safety next describes results from the RCT
based on the 178 {85.6%) women in the Menostar group and 163 (78.0%)
women in the placebo group who had biopsies at 1 year, and the 169
(81.3%) women in the Menostar group and 155 (74.2%) women in the
placebo group who had biopsies at 2 years.

At 1 year, 5.8% of women in-the Menostar group and 1.0% of women in
the placebo group had endometrial tissue classified as proliferative, and
1% in each group had polyps diagnosed at biopsy. At 2 years, 3.4% of
women in the Menostar. group and no women in the placebo group had
endometrial tissue classified as proliferative, and 1% in the Menostar group
and 0.5% in the placebo group had polyps.

Two (1.0%) women in the Menostar group and no women in the placebo
group had abnormal endometrial biopsies. Of these 2 women, 1 was a
67-year old woman who, at 2 years, had an endocervical polyp with
“atypical stroma/malignant uterine mixed mesenchymat tumor
(adenosarcoma) with areas of rhabdomyosarcomatous differentiation.”
The other was a é3-year old woman who, at 2 years, had atypical
endometrial hyperplasia.

The part about endometrial safety concludes by saying “The endometrial
biopsy data confirm that the transdermal ultra-low estradiol patch can be
used safely without the addition of a progestin.” | do not agree, and think
that monitoring and potential use of a progestin would be appropriate.

- (See Section 6.2 and consult on endometrial effects by Dr. Phill Price.)

Bleeding/spotting Profile. This part describes results from the RCT about
vaginal bleeding/spotting. For the Menostar group compared fo the
placebo group, the rates of bleeding/spotting were similar in the first year,
and somewhat greater in the second. | think this supports concern about
the long-term effects of Menostar on the endometrium. (See Section 6.2
and consult on endometrial effects by Dr. Phill Price.)

Adverse Events. This part describes results from the RCT about AEs. There
were no deaths. The rates of AEs at baseline were 3.4% for the Menostar
group and 5.3% for the placebo group. During the RCT, the rates were
similar for SAEs in general, for SAEs considered possibly related fo
treatment, and for discontinuations due to AEs. In fotal, 93.3% of women in
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the Menostar group and 88.5% of women in the placebo group had AEs
during the RCT, including 7.7% in the Menostar group and 11.5% in the
placebo group with AEs of severe intensity, 49.5% the Menostar group and
47.8% in the placebo group with AEs of moderate intensity, and 36.1% in
the Menostar group and 29.2% in the placebo group with AEs of mild
intensity. In total, 39.9% of women in the Menostar group and 26.3% of
women in the placebo group had AEs considered possibly, probably, or
definitely related to treatment. The excess percent of women with any AE,
in the Menostar group compared to the placebo group, were in the
urogenital system (excess=12.6%) and nervous system (excess=7.3%).

(See Section 6.2).-

Conclusions. The Conclusions section says “Ultra-low estradiol is safe and
effective...,” and “The estrogen dose...does not lead to a significant
stimulation of the endometrium..." | think the RCT supports concluding
that Menostar is effective, and leads to meaningful stimulation of the
endometrium in some patienis. (See Section 6.2.) The prescribing
information and patient package insert should describe the AEs.

‘References. There are 5 references, which do not include the report by

Ettinger et al. which says that women with [endogenous] estradiol levels
below 5 pg/ml had substantially less BMD at all skeletal sites...” than
women with higher levels. '

Review of Clinical Trials

There were 2 clinical trials: (1) The Clinical Pharmacology study, a Phase 1,
7-day, randomized, crossover, open-label, single center clinical trial. The
patients were 18 Caucasian postmenopausal women 60-80 years of age.
The study compared Menostar to the Climara reference patch. See
Section 3.1 and the Biopharmaceutics review by Dr. Johnny Lau; (2) the
RCT, Phase 3, 24-month, randomized, placebo-controlled parallel-group,
double-blind, multi-center, clinical frial. The patients were 417 .
postmenopausal women 60-80 years of age, 92.3% Caucasian, 3.1%
Asian, 1.9% Black, 0.7% Hawaiian/other Pacific Islander, and 1.2% other.
The RCT compared Menostar to placebo. o

6.21 The Phase 3 Randomized Clinical Triall(R'CT)

6.2.1.1 Objectives

Primary Efficacy Obiecﬁve. The primary efficacy objective was to show
superiority for Menostar compared to placebo, for the prevention of

osteoporosis in postmenopausal women. The primary variable for this
objective was the mean percent change from baseline in lumbar spine
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BMD at the 24-month endpoint (LOCF), as measured by DXA in an AP
view of 1L2-1.4.

Primary Safety Objective. The primary safety objective was to show safety
for Menostar compared to placebo, for the incidence of endometrial
hyperplasia. The primary variable for this objective was the incidence of
endometrial hyperplasia in biopsies taken at 12 and 24 months, or any
time when medically indicated, and analyzed at the 12-month and
'24-month endpoints (LOCF). All endometrial biopsies were read by

2 independent pathologists who were blinded to treatment group and
each other's readings. Biopsies with discrepant readings by these 2 were
read by a 39 pathologist to provide a final diagnosis.

Secondary variables. The secondary efficacy variables were total hip
'BMD, biochemical markers of bone metabolism, quality of life, urinary
health, and sexual function (See below for further information). The most
important secondary efficacy variable was total BMD at the 24-month
endpoint (LOCF), as measured by —— Data on fractures were also
obtained. The secondary safety variables were pap smears,
mammograms, adverse events, vital signs, physical examinations, and
clinical laboratory tests.

6.2.1.2 Patient Population

Geography and Calendar Time. Patients were recruited at 9 centers in the
United States, located in California, Florida (2 sites), llinois, lowa,
Minnesota, Tennessee, Virginia, and Washington. The first patient was
enrolled on 10 Jan 2000 and the last completed the RCT on 23 Nov 2002.

Inclusion criteria. Female; 60-80 years of age; amenomrhea for >5 years;
evaluable spine and hip BMD; intact uterus with negative endometrial
biopsy or endometrial thickness <4 mg by vaginal ultrasound, if
inadequate tissue at biopsy; signed informed consent.

- Exclusion criteria. BMD Z-score <-2 at lumbar spine (AP view, L2-L4) or total
“hip; known or suspected bone disease (including osteoporosis); hlstory of
hypo- or hyperparathyroidism, Paget's disease, osteomalacia,
osteogenesis imperfecta, other metabolic bone disease, _ hypercalcemia,
vitamin D deficiency; fracture within past 6 months; history of heart
disease (myocardial infarction, coronary artery bypass graft,
percutaneous al coronary angioplasty, coronary stenting, angiographic
evidence of >50% namowing of >1 coronary arteries); history of stroke or
transient ischemic aftacks, history of venous thromboembolic disease
requiring past or current anticoagulation; uncontrolied hypertension,
sysfolic BP >180 mm Hg or diastolic BP >105 while sitting at rest; triglycerides
>300-mg/dL or glucose >180 mg/dL, at baseline while fasting; uncontrolled
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thyroid disorders, inifiation or change in dose of thyroid replacement
therapy within past 6 months; current significant liver dysfunction or
disease; any history of breast or endometrial cancer, or malignant
melanoma; known or suspected malignant or pre-malignant disease
(excluding basal or squamous skin cancer) within past 10 years; systemic
or gynecologic disorder, laboratory or vaginal ultrasound finding that, in
the opinion of the investigator, could interfered with the conduct of the
study or interpretation of the results; baseline endometrial biopsy showing
simple hyperplasia or worse; systemic freatment with fluoride, calcitonin,
or bisphosphates at any time; estrogen or progestin therapy (oral,
transdermal, intramuscular, intrauterine, or intravaginal) within past

3 months; participation in another study involving administration of an
investigational drug within the past month.

Withdrawal Criteria. Development of arterial or venous thromboembolism
(including signs or symptoms of stroke, myocardial infarction, retinal
arterial obstruction): deep venous thromboembolism; significant rise in BP
as determined by the investigator; jaundice, gallbladder disease, clinical
hepatitis; breast cancer; endometrial cancer or hyperplasia; prolonged
immobilization; non-compliance (<75%); patient decision.

Treatment Failure. Development of a lumbar spine BMD Z-score <-3, or an
annualized rate of lumbar spine BMD decrease >6% at 12 months or later.
Women with treatment failure could continue study drug; however, they
were to be informed about their rates of bone loss, and referred to their
primary care physicians.

Screening. A fotal of 717 women were screened, of whom 417 (58.2%)
were randomized. Of the 300 women not randomized, some were.
excluded for more than 1 reason. There were 309 exclusions, as follows:
76 (24.6%) - eligible but refused, did not return, or was not randomized ;
73 (23.6%) - no reason provided; 67 (21.7%) - uterus not entered with
biopsy instrument; 22 (7.1%) - did not receive placebo or a follow-up -
procedure, mammogram, or pap smear; 18 (5. 8%) vaginal ultrasound
not done; - 50 (16. 2%) ineligible by exclusion criteria.

Randomization and follow-up. Patients were randomized to Menostar or
placebo in a 1:1 ratio using a computer generated code. A total of 417
patients were randomized: 208 to Menostar and 209 to placebo. Of these,
17 (8.2%]) in the Menostar group and 24 (11.5%) in the placebo group
discontinued before completing the RCT. Another 18 (8.7%) in the
Menostar group and 24 (11.5%) in the placebo group discontinued study
drug prematurely but completed the RCT

Patients Analyzed. For efficacy, modified intent-to-treat analyses were
done using the “Full Analysis Set," which was all patients randomized who
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had at least one measurement for the outcome variable analyzed . Per
protocol analyses were done for 185 (88.9%) patients in the Menostar
group and 182 (87.1%) patients in the placebo group. The most important
analyses were the maodified intent-to-treat analyses at the 12-month and
24-month endpoints (LOCF).

6.2.1.3 Calcium and Vitamin D

All patients in the RCT were provided with supplements of calcium and
vitamin D for self-administration. Calcium was provided as 2 Tums® tablets
(800 mg of calcium) and 1 Centrum® tablet (162 mg calcium) per dcy
The Centrum® tablet included 400 IU vitamin D.

6.2.1.4 RCT Conduct, Data Collection, and Data Analysis

The methods used fo conduct the RCT, for data collection, and data
analysis were typical for Phase 3 RCTs and appear generally adequate.

Table 2 shows the RCT schedule of events.

Appears This Way
On Original
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Table 2. RCT Schedule of Events

Wi ' Exilioloes Finto [
g ] st | v | v T s T s Toe Tt T
ficdicnl nid ed vafica. HEoTy X
T A —— X x
1P Siear WLgmL Emeat X X 3
ﬂeu x . X b3 X X X E X
Wn-_-_n‘ oy, 1 x x° X
demelen Bbpeynsd'or T1 ghe D xrapy ES X X
el L Rndles, Lipld Podie ad Drrmiyas X X
D= £R0 T BE3 ] Lty 1 SEECE X b3 X
X X
X

TRISDNRITy of BpTse (AP VEWLL L4, Dot JIpLIDOY) X X X
fatraraein, TP, Bane-Zpeatila Akl Pl “Drirery Tesxy py X X X
DAY, Sexial Bncio, 5636, epassaom Sohe [CE5-DI0) X 3 X X
RIS Bt | 1001840 CHLGANTIE Ted Ginn e aig, E3 X 3 X X X X
DRl e Bmcim fesessments X un. x X
e BRI X E3 X X X X X
A Edmdian DAt e/ R L ed X X X X X X X

tidum Sorey X
ary DA Wi why T 3 X X 5 X X X X

*Bareening should not takce place until the patient has been off estropen replarement thampy far &t ksast 2 manths and muy, far logisticel reasans, be perormed

at mom than 1 vizit. There will be no more than 6 weeks batween scroening and tasaling.

rﬁmmm&w was measured af basdine, and Visits 1 through 6.

Tt the patient waz prematumly withdmwn from the study, all the evaluaiions described under Wisit s mmust be pediormed at the Fnal Visit
Iy negative nemmagraphy has bee teported 5 months prior to visit, (provided the report wus svailabla) it was not nacessary tn be repeatad ot scresning,

“Optional
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6.2.1.5 Resulis

The results discussed below are for baseline and modified infent-to-treat
analyses at the 12-month and 24-month endpoints (LOCF), uniess
otherwise specified. Per protocol analyses were also done, with similar
results.

6.2.1.5.1 Baseline Characteristics

Table 3 shows baseline general characteristics for women in the Menostar
group and the placebo group. Patients in the Menostar group and
placebo group were similar for age, race, weight, and other baseline
characteristics. The two groups were also similar for baseline gynecologic
characteristics (See Table 3A).

Table 3 Baseline General Characteristics

: Ukira-Tow
Varishla Estradinl Maceha Total p-valae® .
N=208 N=2a9 N=417
A (yanrs)
n 208 09 417
Mean (S} G6.& (5.1) 66.7 (L8) 66,7 (5.0} 0957
Minimun-Maximuin G0-80 60-8d al-89
Raco
u . 208 209 417 a446
Whiie 193 {92, 8946} 192 {91.996) 285 (92.3%)
Black 6(2.9%) 2¢1.0%) & (1.9%})
Astun 4(1.9%) 9 (4.3%) 13 (3.196)
Hispanie er Lating 2(1.0%) 1(D.5%] 3 (0.7%)
Hawuiian or Other Pacific Islander 1 {0.5%} 2{1.0%4%) 3 (079
Ofhar 2 £1.0%) 3 (1.4961 5 {129
‘Waeight (kg) )
n . 208 209 417 a.907
Mean {SD} 73.5(14.1) 733(14.5} 73.4(14.3)
Mininnun-Maximum 45-118 43-126 43-126 -
Heighl fmm]) ’
n 2D8 209 417 1344
Mean 1611.8 {60.T) 16173 (59.4) 1614.5 (60.0)
Minimim-Maximum ) 1479-1789 1487-1819 1470-1819
BMI (kghn)
n . 208 209 417 - 0.597
Mean {S13) 283(59%) 280053 28.1(53) '
Minimum-Maximum 1844 . 1747 17-47
Bmeking History
n 208 209 417 1.552
Zmoker (%) 16 (1.7} 13 (6.2} 29(7.0)
Homsmoker n (341 192 (92 3 196 (93 B} 388 (93.00
Humber of Cigareties (per day}
n 14 .13 29 0.536
Mean (S1) - 10.6{1.2} 11.4{9.5) 11.06(82) .
Minimwn-Maximuin 330 140 - - 1-30
: (contfoved)
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Uktrs-tow
Variable - Estradiol Biacebo Tatal p-valace*
N=208 N =209 N=417
Alcohaol Iotake {in past 30 days)
n 208 208 416 4.804
Evaryday 1 {3 12 (5.8} 11 (3.3) 23(5.5)
F-6days'week 0 (30 15{7.9 13 {8.6) 33(7.9)
33 dayshweak n () . 17{8.3) 17 (&.1) 34 (8.2)
1-2 days'wenk n{X) 31{14. 29 (1A% 60(144)
2-3- times in past 30 days n{) 35{16.8) 40(18.1) 75 (18.09
Quoe in past 30 days n () M {115 (115 48(11.5)
Mot at all inpast 30 days 0 (W) T4 (35.6) 69 (33.0) 143 (34.3)
Alachol Intake {drinks par day)
n 134 139 273 0984
Ma=n (SD) 0.5{0.8) Q3{0.6) 0.5 (0.6}
Migimum-Maximum 03 0-4 q-4
Caloium Intake {mg par day)
n 208 208 416 a4.206
Masn (SD) T45.5 {4473y &1.1 {$24.6) 718.3 (436.4)
Migimum-Maximun. G0-3087 - 104-3599 60-3955

N = total number of patients; n= yomber of pationls with dals available; SD= standard daviabion.

*Tyeatmeant affoct Pevalues for contiouous data are abtained from an ANOV A madel, with tarms for treatment and
oantar.

Tragtmait affect Povaloas for categorical data are oblained from the genemlizad. Cochran-Mantal-Haanszeal tost,
siratifiad by canter.

BMD T-scare Uliea-Juw Extradiol Placahis Tatal
at Baseline N=208 . N=219 N=47
T {%} n (%) m{%)
1 ‘ 60 (28.8) o T4 (35.4) 134 {320
Slta=25 107 (51.4) 107 (51.2) 214 (51.3)
=325 41 (19.7 280134y - 69(16.5)

BMD = bone minaral density; N = tolal number of patients; o = number of patients with data available.

6.2.1.5.2 Efficacy

6.2.1.5.2.1 Main Efficacy Results

The results for BMD refer to measurements by DXA of lumbar spine BMD at
L2-L4 and total hip BMD. (See statistical review by Drs. Choudhury and

Sahlroot for further information.).

Main Efficac'y Results from Berlex Analyses. Tables 4-5 show results for

lumbar spine BMD, the primary efficacy variable, and total hip BMD, the
most important secondary efficacy variable. See Tables 4-5A for details.

~ The ’rex’r below includes the mean absolute values at baseline.

Lumbar Spine. At baseline, mean lumbar spine BMD was 0.936 g/cm?2in

the Menostar group and 0.955 g/cm? in the placebo group. At the

12-month endpoint, Menostar increased lumbar spine BMD by a mean of
2.29% compared to a mean increase of 0.51%.for placebo, p<0.001. At
the 24-month endpoint, Menostar increased lumbar.spine BMD by a mean
of 2.99% compared fo a mean increase of 0.54% for placebo, p<0.001.
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Total Hip. At baseline, mean total hip BMD was 0.835 g/cm? in the
Menostar group and 0.840 g/cm? ‘in the placebo group. At the
12-month endpoint, Menostar increased total hip BMD by a mean of
0.90% compared to a decrease of 0.22% for placebo, p<0.001. At the
24-month endpoint, Menostar increased total hip BMD by a mean of
0.84% compared to a mean decrease of 0.71% for placebo, p<0.001.

At both endpoints, larger percentages of patients in the Menostar group
compared to the placebo group had no loss in lumbar spine BMD and no
loss in total hip BMD, p<0.001 for each comparison.

Table 4. Mean Percent Change from Baseline in Lumbar Spine and
Total Hip

Lymbar sping Totsl kin
Ukra-Tow Pracche p-value Uhtra-tow Tlacehe  povalue
Estradinl Estradial
N=2R N =209 N=28 =249
n=18 n=186 n=18 =184
12-Monih 12-Monih
Endpoaint 2.29 0.51 <1.051 Budpoint 0.90 -(.22 < 0a01
n=189 n= 18 ) n=189 n= 183
24-Monlls. 24-Monlih ’
Budpaint 2.99 . 0.54 < [1.001 Budpoint 0.8¢ 0.71 < D101

‘M = total number of pafients; n= number of patients with data available

Table 5. Percent of Patients with No Change in Lumbar Spine cnnd

Total Hip BMD

Porcentage of Patients Who Had Ko Lass ia Lumbar Spino

znd Total Hin BMD (Fall Anatysis Sef

o Lumlisr Bpine - Total hip
) Ulira-fow  Viseche p-value Ultra-low  Pacehn p-valne
Estradiol - . Estradial :

N =208 N=289 K=208 N=204
n=18 =186 n= 189 n=184

12-8danth 12-Month .

Endppint 8% - 54% <(.561 }Euodpoint 66% 506 0001
n=18  n=186 n=189  n=185

24-Month i 24-Manth :

Endpoint 80% 56% <(.001 | Endpoint 63% 43% <000

T~ total sunmhor of palionts: @ = aumbarof pabicuix witls dain avenlnbio.

Main Efficacy Results from My Analyses. Tables é-7 show results from my
main efficacy analyses. These were done in the same way as the Berlex
main efficacy analyses, except that mine were done separately for
patients with baseline (endogenous) E2 <5 pg/mL compared to >5 pg/mL.
See Tables 6-7A for details. In the text beIow I have mcluded the mean
'cbsolufe values at baseline.

27



CLINICAL REVIEW

Clinical Review Section

Lumbar Spine, baseline E2 <5 pg/mL.. At baseline, mean lumbar spine BMD
was 0.920 g/cm? in the Menostar group and 0.938 g/cm? in the placebo
group. At the 12-month endpoint, Menostar increased lumbar spine BMD
by a mean of 2.52% compared to an mean increase of 0.47% for
placebo, p<0.001. At the 24-month endpoint, Menostar increased lumbar
spine BMD by a mean of 3.50% compared to a mean increase of 0.29% for
placebo, p<0.001.

Lumbar Spine, baseline E2 >5 pg/mL. At baseline, mean lumbar spine BMD
was 0.954 g/cm? in the Menostar group and 0.975 g/cm? in the placebo
group. At the 12-month endpoint, Menostar increased lumbar spine BMD
by a mean of 2.04% compared to an mean increase of 0.55% for
placebo, p<0.001. At the 24-month endpoint, Menostar increased lumbar
spine BMD by a mean of 2.40% compared to a mean increase of 0.81% for
placebo, p<0.001.

Total Hip, Baseline E2 <5 pa/mL. At baseline, mean total hip BMD was
0.822 g/cm? in the Menostar group and 0.828 g/cm? ‘in the placebo
group. At the 12-month endpoint, Menostar increased total hip BMD by a
mean of 1.03% compared to a decrease of 0.64% for placebo, p<0.001.
At the 24-month endpoint, Menostar increased total hip BMD by a mean
of 1.04% compared to a mean decrease of 1.09% for placebo, p<0.001.

Total Hip, Baseline E2 >5 pag/mL. At baseline, mean total hip BMD was
0.850 g/cm? in the Menostar group and 0.854 g/cm? ‘in the placebo
group. At the 12-month endpoint, Menostar increased total hip BMD by a
mean of 0.76% compared to a decrease of 0.24% for placebo, p=0.163.
Al the 24-month endpoint, Menostar increased total hip BMD by a mean
of 0.61% compared to a mean decrease of 0.31% for placebo, p=0.045.

Appears This Way
On Originagj
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Total Hip BMD: Baseline E2 <5 pg/mL Compared to >5 pg/mL

Patients with Baseline E2 <5 pg/mL

Lumbar Spine Total Hip
Menostar Placebo p-value Menostar Placebo p-value
N=110 N=110 N= 110 N=110
n= 101 n= 97 n=101 n= 94
12-month 12-month
Endpoint 2.52 0.47 <0.001 | Endpoint 1.03 - 0.64 <0.001
n= 101 n=97 N= 101 n= 94
24-month 24-month :
Endpoint 3.50 -0.29 <0.001 | Endpoint 1.04 -1.09 <0.001
Patients with Baseline E2 >5 pg/mL
Lumbar Spine _ : Total Hip
Menostar Placebo p-valve Menostar Placebo  p-value
N= 98 N= 99 N= 98 N=9¢9
~ n=88 n= 89 n= 101 n=96
12-month 12-month
Endpoint 2.04 0.55 0.003 Endpoint 0.76 0.24 0.163
n= 88 n= 89 N= 101 n=96
24-month , 24-month .
Endpoint 2.40 0.81 0.002 Endpoint 0.61 - 0.31 0.045
Appears This Way
On Original
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Table 7. Percent of Patients with No Loss in Lumbar Spine and Total Hip
BMD: Baseline E2 <5 pg/mL Compared to >5 pg/mL

Patients with Baseline E2 <5 pg/mL

Lumbar Spine Total Hip
Menostar Placebo p-value Menostar Placebo p-value
N=110 N=110 N=110 N=110
n= 101 n= 97 n= 101 n= 96

12-month ’ 12-month ,

Endpoint 79% 54% <0.001 | Endpoint 69% 43% <0.001
n= 101 n= 97 N= 101 n= 96

24-month 24-month '

Endpoint 84% 49% <0.001 | Endpoint 64% 38% <0.001

Patients with Baseline E2 >5 pg/mL

Lumbar Spine Total Hip
Menostar Placebo p-value : Menostar Placebo p-value
N= 98 N= 99 N= 98 N=99
n= 88 n= 89 n= 101 n= 96

12-month 12-month

Endpoint 76% 54% 0.002 | Endpoint 63% 58% 0.501
n= 88 n= 89 N= 101 n=9%6

24-month 24-month

Endpoint 75% 63% 0.090 | Endpoint 63% 48% 0.046

6.2.1.5.2.2 Other Efficacy Results

Bone Mineral Density. Analyses were done for 3 subgroups pf patients
based on the “Note for Guidance on Postmenopausal Osteoporosis in

“Women" issued by the CPMP in January 2001 (CPMP/EWP/552/95 rev 1).
These subgroups were defined by osteopenia (BMD T-score for lumbar
spine or hip between -2.5 and -1.0) or osteoporosis (both BMD T-scores
below -2.5), and additional osteoporosis risk factors (oophorectomy
before menopause, early menopause, BMI <20 kg/m?, smoking.in past 10
years, and alcohol intake more than 20 g (1/2 ounce)/day). The
subgroups were-- Subgroup 1: Patients with osteopenia and at least 1
additional risk factor, Subgroup 2: Patients with osteopenia or osteoporosis
and at least T additional risk factor, Subgroup 3: Patients with osteopenia.
Results of the analyses are shown in Table 8. These subgroup definitions
were less useful than the analyses by baseline E2 for identifying women in
whom Menostar increased mean lumbar spine and total hip BMD.
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Table 8. Mean Percent Change from Baseline in Lumbar Spine and Total
Hip BMD for Subgroups defined by CPMP Guidance

Lumbar spine Total hip
Ultra-faw ~ Faccho  p-value Ulira-lew  Placche p-value
Extradiel Extradiol
Subgroup I N=32 N=26 N=32  N=126
n=30 n=1 n=30 n=3722
12-Month 12-Monilxs
Endpoint 1.65 -D.a@ NS | Badpoint 1.00 -0.53 NS
n=30 u=22 n=30 n=22
24-Monil 24-Maonih
Endpaint 287 a.31 0.018 | Bndpoint 0.39 -1.00 NS
Sabgroup IT N=352 N=135 . . N=52 N=135
) n=350 n=13D n=50 n=130
12-Month 12-Monih
Enidpuint 1.39 .00 ° 0022 |PRudpoint n.8&4 -0.26 NS
n=30 n=130 n=350 nu=30
24-Muouitl o 24-Month ‘
Rudpaint 3.364 0.52 0.047 | Budpoint 0.23 -0.90 NS
Sobgroup X1 " N=107 N=107 i N=107 N=107 -
n=9 n=90 n=95 n=88
12-Momth, . 12-Monit
Endpaoint 253 .14 <0.001 § Budpoint 111 -f1.58 - <0001
n=% n=95 n=93 n=_8¢
24-Magth 24-Monih .
Endpuint i 043 <5001 | Bndpoint 0.83 -135 <048}

N=tzial mumbzr of patiznix in @eh imalmant grooup wiihin zach sbgmoop; n =auember of ];uhmls with datn available, NS = not
statistically sigaficunt. )

Biochemical Markers of Bone Formation and Absorption. The biochemical
markers were serum osteocalcin and serum bone-specific alkaline
phosphatase for bone formation, and serum carboxyterminai telopepfide
of type 1 collagen and urinary deoxypyridinoline /creatinine ratio for bone
_absorption. The markers of formation were increased, and the markers of
absorption were decreased. The results were statistically sngnlﬂccn’r See
Tables 9-12 in Section 10.

Quality of Life. Quality of life was measured with the Medical Outcomes
Study 36-item Health Survey, the Profiles of Mood States, the Center for
Epidemiologic Studies Depression Scale (short version), and measurements
of urinary health (daytime frequency, nighttime frequency, leaking due to
stress or strain, leaking due to urgency and infection), and sexual health
(problems and activity). There were no statistically significant or clinically
meaningful differences between the Menostar group and the placebo
group for these measures of quality of life.
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Cognitive Function. Cognitive function was measured with the Modified
Min-Mental Status Examination, Logical Memory Test, Logical Memory
Delayed Test, Brief Visuospatial Test, Brief Visuospatial Memory Delayed
Test, Word List Memory, Work List recall, Trail Making Test B, Modified
Boston Naming Test, and Verbal Fluency (category fluency). There were
no statistically significant or clinically meaningful differences between the
Menostar group and the placebo group for these measures of cognitive
function. In both treatment groups, there were statistically significant
improvements during the RCT for many of the measures, although these
were small, and not considered clinically significant by Berlex. (Data not
shown.)

6.2.1.5.3 Safety

The results below include endometrial biopsies, SAEs, and AEs within
60 days after study drug was discontinued.

6.2.1.5.3.1 Extent of Exposure

Table 13 shows the extent of exposure. The mean (minimum, maximum)
was 654 days (7, 774) for the Menostar group and 632 days (33, 764) for -
the placebo group.

Table 13. Eideni of Exposure to Menostar and Pldcebo

Statistic Trentment

Ultra-low Estradiol Placeho " Total
N 208 : 209 417
Mean (8D 654 (185) 632 (195) 643 (150)
Median 727 : 726 n”7
Mininwm 7 33 ) 7
Maximum 774 766 774

N = total number of patients; SD) = standard deviation.
6.2.1.5.3.2 Endometrium

Aspiration biopsies of the endometrium were done at baseline, 12 months,
and 24 months. Transvaginal ultrasonograms were done if endometrial
biopsy did not yield diagnostic tissue or if needed in the judgment of the
investigator. : :

The endometrial biopsy results are also reviewed in the consult on
endometrial effects by Dr. Phill Price. All endometrial biopsies were read

- by 2 independent pathologists in different laboratories, who were blinded

to freatment group and each other's readings. When they disagreed, the

‘biopsy was read by another independent pathologist, whose reading wdas
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considered to resolve the disagreement. The first 2 pathologists disagreed
about diagnoses for

23 biopsies. Of these, the disagreement was about normal results for

21 biopsies and abnormal results for 2. In the resolution of these
disagreements, 1 biopsy was called abnormal in each treatment group.
See Table 14 in Section 10.

Baseline Endometrial Biopsy Resulls. At baseline, all patients had
endometrial biopsies except 1 in the Menostar group who had a stenotic
cervix. Transvaginal vlfrasonograms were done for 43 (20.7%) patients in
the Menostar group and 56 (26.8% patients in the placebo group.

Table 15 show results for the baseline endometrial biopsies. See Table 15 A
for details and results of the baseline transvaginal ulfrasonograms.

Table 15. Baseline Endometrial Biopsy Results

Variable Menostar (N=208) Placebo (N=209)
n (%) n (%)
No biopsy 1( 0.5%) 0
1 Insufficient tissue 42 (20.2%) 53 (25.4%)
Normal 165 (79.3%) 156 (74.6%)
Proliferative endometrium | - 0 0
Other endometrivm* 165 (79.3%) 156 (74.6%)
Polyps 0 0
Abnormal 0 0
Abnormdl, in cervix 0 ' 0

* benign surface/glandular lining epithelium ( n=331)and/or
- inactive/atrophic endometrium (total n=24)

12-month and 24-month Endpoint Endometrial Biopsy Results from
Berlex Analyses. See Tables 16-17. Proliferative endometrium was reported
at the 12 month endpoint for 12 (5.8%) patients in the Menostar group and
2 (1.0%) patients in the placebo group, and at the 24-month endpoint for
7 (3.4%) patients in the Menostar group and no patients in the placebo
group. Normal polyps were reported at the 12-month endpoint for 2 (1.0%)

- patients in each treatment group, and at the 24-month endpoint for

2 (1.0%) patients in the Menostar group and 1 {0.5%) patient in the -
placebo group. Abnormal endometrium was reported at the 12-month
endpoint for no patients in either treatment group, and at the 24-month
endpoint for 1 (0.5%) patient in the Menostar group and no pdtients in the
placebo group. The patient in the Menostar group with abnormal
endometrium at the 24-month endpoint had atypical hyperplasia.

~Another patient had an endocervical polyp with atypical

stroma/adenosarcoma. See Tables 16-17.
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Table 16. 12-month Endpoint Endometrial Biopsy Results

Variable Menosiar (N=208) Placebo (N=209)
n (%) n (%)
No biopsy 11( 5.3%) 25(12.0%)
Insufficient tissue 30 (14.4%) 38 (18.2%)
Normal 148 (71.2%) 125 (59.8%)
Proliferative endometrium 12 ( 5.8%) 2( 1.0%)
Other* endometrium 135 (64.9%) 123 ( 58.9%)
Polyps 2( 1.0%) 2( 1.0%)
Abnormal 0 0
Abnormadl, in cervix 0 0
* benign surface/glandular lining epithelivm (n=202)and/or
inactive/atrophic endometfrium (n=54)
Table 17. 24-month Endpoint Endometrial Biopsy Results
Variable Menostar (N=208) Placebo (N=209)
. n (%) n (%)
No biopsy 20( 9.6%) 33(15.8%)
Insufficient lissue 23(11.1%) . 31(14.8%)
Normal ' 156 (75.0%) 136 (65.1%)
Proliferative endometrium 7( 3.4%) , 0 _
Other endometrium** 148 (71.2%) 136 (65.1%)
Polyps 2( 1.0%) . 1 (0.5%)
Abnormal** 1( 0.5%) 0
Abnormal in cervix *** . 1( 0.5%) 0

* benign surface/glandular lining epithelium (n=138),
Inactive/atrophic endometrium (n=144),
progestational secretory endometrium (n=1), and
menstrual type endometrium (n=1)

** atypical hyperplasia

‘*“endocervical polyp with atyplcul stroma/adenosarcoma

12-month and 24-month Endpoint Endometrial Buopsy Resulis from
My Analyses. See Tables 18-19.

Baseline E2<5 pg/mL. Proliferative endome’mum was reported at The '
12-month endpoint for 9 (8. 2%) patients in the Menostar group and no
patients in the placebo group, and at the 24-month endpoint for 2 (1.8%)
patients in the Ménostar group and no patients in the placebo group.
Normal polyps were reported at the 12-month endpoint for 1 (0.9%)
patient in the Menostar group and 2 (1.8%) patients in the placebo group,
and at the 24-month endpoint for 2 (1.8 %) patients in the Menostar group
and 1 (%0.9) patient in the plac:ebo ‘group. Abnormal ‘endometrium was
not reported.
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Baseline E2 >5 pg/mL. Proliferative endometrium was reported at the
12-month endpoint for 3 (3.1%) patients in the Menostar group and 2
(2.0%) patients in the placebo group, and at the 24-month endpoint for 5
(56.1%) patients in the Menostar group and no patients in the placebo
group. Normal polyps were reported for at the 12-month endpoint for 1
(1.0%) patient in the Menostar group and no patients in the placebo -
group, and at the 24-month endpoint for no patients in either treatment
group. Abnormal endometrium was reported at the 12-month endpoint
for no patient in either treatment group, and at the 24-month endpoint for
1 {1.0%) patient in the Menostar group and no patients in the placebo
group. The patient in the Menostar group with abnormal endometrium at
the 24 month-month endpoint had atypical hyperplasia.

Table 18. 12-month Endpoint Endoméfrial Biopsy Results

Patients with Baseline E2 <5 pg/mL

Variable Menostar (N=110) Placebo (N=110) .
_ n (%) ’ n (%)

No biopsy 4( 3.6%) 14 (12.7%)
Insufficient fissue 15 (13.6%) 21(19.1%)
Normal 83 (75.5%) 64 (58.2%)

Proliferative endometrium 9 ( 8.2%) : 0

Other* endometrium 73 (66.4%) 64(58.2%)

Polyps : 1(0.9%) ' 2 (1.8%)
Abnormal 0 ' ' 0
Abnormal, in cervix ' 0 _ 0

* benign surface/glandular lining epithelivm (n=113)and
inactive/atrophic endometrium (n=24) -
Patients with Baseline E2 >5 pg/mL :
Variable Menostar (N=99) ' Placebo (N=98)
n (%) n (%)

No biopsy : 7(7.1%) ’ 11 (11.1%) .
Insufficient fissue : 15(16.3%) 17 (17.2%)
Normal . ' 65 (66.3%) 61 (61.6%)

Proliferative endometium . 3( 3.1%) 2( 2.0%)
_ Other* endometrium 62 (63.3%) 59 (59.6%)

Polyps ' 1( 1.0%) 0

| Abnormal . 0 , 0

Abnormal, in cervix 0 - 0

* benign surface/glandular lining epithelivm (n=8¢9)and
inactive/atrophic endometrium (n=32)
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Table 19. 24-month Endpoint Endometrial Biopsy Results

Patients with Baseline E2 <5 pg/mL

Variable Menostar (N=110) Placebo (N=110)
n (%) n (%)
No biopsy 8( 7.3%) 17 (15.5%)
Insufficient tissue 14 (12.7%) 13(11.8%)
Normal 84 (76.4%) 74 (67.3%)
Proliferative endometrium 2( 1.8%) 0
Other endometrium* 81 (73.6%) 74 (67.3%)
Polyps 2( 1.8%) 1(09%)
Abnormal 0o 0
Abnormadl, in cervix*#¢ 1( 0.9%)

* benign surface/glandular lining eplthelium (total n=81)and
inactive/atrophic endometrium (total n=74)

**endocervical polyp with atypical siroma/adenosarcoma

Patients with Baseline E2 >5 pg/mL

Variable Menostar (N=98) Placebo (N=99)
n (%) n (%)
No biopsy 12 (12.2%) 16 (16.2%)
Insufficient fissue 9(9.2%) , 18 (18.2%)
Normal : _ 72 (73.5%) ‘ , 62 (62.6%)
Proliferative endometrium 5(51%) 0
Other endometrium* 67 (68.4%) 62 (62.6%)
Polyps 0 ‘ _ 0 -
Abnormal** '  1(1.0%) ' 0
Abnormal, in cervix . 0 0

* benign surface/glandular Iin'ing epithelium (n=57),
inactive/atrophic endometrium (n=70),
progestational/secretory endometrium (n=1), and
menstrual type endometrium (n=1)

“*atypical hyperplasia

Further review showed that only 2 patients had endometrial proliferation
at-both the 12-month and 24-month endpoint biopsies, both in the
Menostar group. Also, at 12 months and 24-months, mean E2 levels were
similar for patients with endometrial proliferation who had baseline E2
levels <5 pg/mL compared to >5 pg/mL.

~ 6.2.1.5.3.3 Adverse Evens (AEs)
See Table 2 for schedule of evaluation.

Deaths. There were no deaths.
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Serious Adverse Events (SAE)s. There were 24 (11.5%) patients in the
Menostar group and 23 (11.0%) patients in the placebo group with SAEs.
There were no meaningful differences between the two groups.

See Table 20 in Section 10. .

Discontinuations due to AEs. There were 21 (10.1%) patients in the
Menostar group and 21 (10.0%) patients in the placebo group who
discontinued study drug due to AEs. This included no patients in the
Menostar group and 4 (1.9%) patients in the placebo group who
discontinued due to osteoporosis. There were no other meaningful
differences between the two groups. See Table 21 in Section 10.

Any AE. There were 194 (93.3%) patients in the Menostar group and 185
(88.5%) patients in the placebo group with any AE. Table 22 shows these
by body system. Further-review by type of AE (Preferred Term) showed
meaningful differences between the Menostar group and the placebo
group only in the Urogenital System. See Table 23 below. There was a
potentially meaningful difference in the Nervous System that was not
meaningful on further review. See Table 24 in Section 10.

Table 22. Any AE, by Body System

Treatment
Ultra-low estradiol Placebo
Body System N =208 . N=209
n (%) n (%)
Number (%} of patients with at least ' 194 (93.3) 185 (88.5)
1 adverse event
Body as a Whole ’ 1412 (49.0) 106 (50.7)
Cardiovascular Systens 32 (15.4) 34(16.3)
Digestive System 63 (30.3) - 60 (28.7)
Endocrine System : 7 34) 5 (2.4)
Hemic and Lymphatic System ' 8 (3.8 - 7 (3.3)
Injection Reactions _ 0 (0.0) ' 1 (0.5)
Metabolie and Nutritional Disorders ' '33(15.9) 30 (144 .
Musculogkelets] System . 58 (27.9) . 53 (25.4)
Nervous System . 53 (25.5} 38(18.2)
Respiratory System 68 (32.7) 72 (34.4)
Skin and Appendages 62 (29.8) T 65(3LY)
Special Senses . 24 (11.5) 24 (11.5)
Urogenital System . 82 (39.4) 56 (26.8)

N =total nrumber of patients; n = number of patients with data available.

This table includes all adverse events with a start date that cceurred on or after study treatment date with the

following exception: Adverse events with start date after the last study day are not included.
Palients Wlth mare than 1 occurrence of' same ﬂdVEISC eventi were counted once.

Urogenital Svsfem-. -Tqble 23 shows the Uro-genifdl System AEs.
- According to the investigators, there were 3 (1.4%) patients in the
- Menostar group and 1 {0.5%) patient in the placebo group with severe
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AEs, 20 (9.6%) patients in the Menostar group and 17 (8.1%) patients in the
placebo group with moderate AEs, and the rest had mild AEs. The types of
severe AFs (Preferred Terms) were Cervical Neoplasm, Uterine Disorder,
and Vulvovaginal Disorder in the Menostar group, and Uterine Disorder in
the placebo group. The Investigators' Terms for these AEs were Epithelial
Abnormality/Endocervical Mass, Severe Uterine Prolapse, and Vaginal
Itching for the patients in the Menostar group, and Worsening Uterine
Prolapse/Symptomatic for the patient in the placebo group. The patient
with Vaginal Itching recovered without treatment. The Epithelial
Abnormality/Endocervical Mass was found at endometrial biopsy on the
last visit and was the adenosarcoma shown in Table 19. . “This malignant
tumor is not associated with estrogen therapy and probably arose de
novo." See consult on endometrial effects by Dr. Phill Price.

There were 13 (6.3%) patients in the Menostar group and 4 (1.9%) patients
in the placebo group with Cervical Neoplasm, and 22 (10.6%) patients in
the Menostar group and 3 (1.4%) patients in the placebo group with
Leukorrhea, as the types of AEs (Preferred Terms). There were no
meaningful differences between the two groups for other Urogenital
System AEs. The increase in leukorrhea was expected.

Of the 17 patients with Cervical Neoplasm as the type of AE (Preferred
Term), all had endocervical polyps except 1 in the placebo group with a
cervical cyst (1 in the Menostar group had a “possible” endocervical
polyp}. All'of these 17 patients were biopsied at 12 and/or 24 months,
except 1 in the Menostar group. Of the 16 patients biopsied, 1 patient in
the Menostar group had the endocervical polyp with atypical
stroma/adenosarcoma shown in Table 19. The other 15 patients in the
Menostar group, and the 4 patients in the placebo group, had biopsies
showing “strip of benign surface & glandular lining epithelium,"
“inactive/atrophic endometrium,” or “tissue insufficient for diagnosis.”

Appears This Way
| Cn Origing)
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Table 23. Urogenital System: Any AE

E2 Ultralow Placeba
{N-Z08) (N-209)
. n{%} n{%)
Body System ¢ Preferred Tern ket L S L LR R
Urogenital Systen B2( 39.4) E6( 26.0)
Cervicitis B 1.4) 1( 0.5)
Cervix corcinona af 0.0} 1( 0.8j
Cervix d isarder B[ 2.9) 8( 2.9
Oevvix neoplasu 13E 6.3; 4E 1.9;
Cystiti=s 4( 1.9 1( 0.8
Dy=uria 2( 1.40) o¢ 0.0)
Endomatrial disorder 2{ 1.0} a¢ a.qy
Endanctrial hyperplasia 1( 0.8 o( 0.0}
Endumetrial nooplasn 3 1.4 6( 6.d
Fenale genital pain 1( U.E; UE G.U;
Geaital leukoplakia of 0.9) 1( 0.53
Henoturia Z{ 1.0) 2( 1.0}
Kidney oaloulus 1 0.6) a( 0.0}
Labial edons 1 0.5 g( 0.4
Leularrhea 22( 10.6) 3( 1.4)
Ovarjan Cyst 1 0.5} 1( 0.5)
Quarian disorder : 1 0.8} 1( 0.6}
Papanicalaou snear -suspicious iE 1.9; 4E 1.9}
Pruteinuria : o[ 0.0 1¢ 0.5
Pyuria al 0.0y 1( 0.5}
Salpimgitis 1( 0.5} o o6.0)
Urinary incontinence 20 1.4)y 1( 0.5}
Urinary tract disorder ZC 1.0 ag 0.0
Urinary tract infection 1EE E.T; 1QE 9.1;
Urinary urgency of 0.0} 1( 0.6}
Urine aboormality 2( 1.0 3( 1.4)
Urogenital disorder 1 0.6) 1( 0.5)
Urbgenital neoplasa | or 9.4 1¢ 0.6)
Urerine dizorder 1( 3.4) 2( 1.0)
Uterine fibroids degenersited af 0.0) 1( 0.5)
itarine hemorrhage 1 0.56) ac 6.8)
Uterine necplazn a( 0.0} 14 0.56%
Vaginal Dryness GE 0.0} 1{ 0.8}
VYaginal hemarrh: 7{ 3.4) 4 1.9)
Vaginal moniliasis 3 1.4) a¢ 0.0}
Vaginitis 2{ 1.9) 1¢ 0.8)
Vulvavaginal di=arder EE 2.4 2 1.43
Vulvaovaginitis 1 D.E; DE Q.Qg

Thiz table includes all adverse events with a start date that courred an.oc after study trestoent date
with the foliowing exception: Adverse svents with start date after the lost study day are not imsluded .

Subjectz with more than one occurence of sane adverse event were counted once.,
I

6.2.1.53.4 Clinical Laboratory

Results were reviewed for baseline and modified intent-to-treat analyses
at 24 months or the last visit, except for the hormone levels, where review
included results at 12 months. This was done for mean, median, minimum,
and maximum absolute levels, and for mean, median, minimum, and.
maximum absolute changes from baseline. This was also done for shift
tables, which used categories of low, normal, high, or not done, at -
baseline, 12 months, and 24 months or the last visit.

Hematology. The hematology variables were hemoglobin, hematocrit,
erythrocyte ‘count, leukocyte count, platelet count, and percents for
bands, neutrophils, basophils, eosinophils, lymphocytes, and monocytes.
There were no meaningful differences between treatment groups at

24 months or the last visit. o -

Blood Chemistry. The blood che_misfry variables were gamma-glutamyl
transferase, aspartamine aminotransferase, alanine aminotransferase,
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total bilirubin, lactate dehydrogenase, total protein, albumin, urea
nitfrogen, creatinine, uric acid, calcium, phosphorous, sodium, potassium,
chloride, and thyroid stimulant hormone. There were no meaningful
differences between treatment groups at 24 months or the last visit.

Urinalysis. The urinalysis variables were pH, glucose, ketones, blood, and
protein by dipstick. Leukocytes/high power field were also evaluated.
There were no meaningful differences between treatment groups at

24 months or the last visit.

Blood Lipids. The blood lipid variables were total cholesterol, triglycerides,
high-density lipoprotein cholesterol, low-density lipoprotein cholesterol,
and total cholesterol/high-density lipoprotein cholesterol ratio. There were
no meaningful differences between freatment groups at 24 months or the
last visit.

Plasma Hormones. The piasma hormone variables were estrone, estradiol,
and sex hormone binding globulin. The only meaningful difference
between freatment groups was the expected increase in E2 levels in the
Menostar group. See Table 25 in Section 10.

6.2.1.5.3.5 Vital Signs

Results were reviewed for baseline and modified intent-to-treat onolyses
at 4 month intervals and the 12-month and 24-month endpoints. This was
done for mean, median, minimum, and maximum absolute levels, and for
mean, median, minimum, and maximum changes from baseline to the
intervals and endpoints. The NDA presents results for systolic and diastolic
blood pressure. Radial pulse was evaluated but results were presented.
There were no meaningful differences between treatment groups.

6.2.1.5.3.6 Physu:al Examinations.

Results were rewewed for baseline and mOdIerd intent-to-freat analyses
at 12 months and 24 months or the last visit. This was done for shift tables,
which used categories of normal, abnormal, or not done. Under Pelvic,
there were 29 (15.3%) patients in the Menostar group and 17 {9.0%)
patients in the placebo group with results that were normal at baseline
and abnormal at 24 months or the last visit, and there were 8 (4. 2%)
patients in the Menostar group and 12 (6.4%) patients in the placebo
group with resulfs that were abnormal at baseline and normal at

24 months or the last visit. The 29 patients with results under Pelvic that
were normal at baseline and.abnormal at 24 month or the last visit had
endocervical polyps (10 patients) hemorrhoids, (5 patients),and other
disorders (<5 patients each). Endocervical polyp appears to account for
the difference, as discussed above.
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There were no meaningful differences between treatment groups for
other categories (head and neck, abdomen, lymph nodes, etc.)

6.2.1.5.3.7 Height, Weight, and BMI

Results were reviewed for the 12-month and 24-month endpoints. This was
done for mean values. There were no meaningful differences between
freatment groups.

6.2.1.5.3.8 Mammograms

Results were reviewed.for 12 months and 24 months or the last visit. This
was done for shift tables, which used categories of normal, abnormal, or
not done. There were no meaningful differences between treatment
groups. :

6.2.1.5.3.9 Fractures

According fo the protocol, fractures confirmed by X-ray were reported as
AEs. In the NDA Table of AEs, there were 4 (1.9%) patients in the Menostar
group and 7 (3.3%) patients in the placebo group with “Bone Fracture
(Not Spontaneous) as the type (preferred term) of AE, and no other types
of fracture. See Table 28 in Section 10. However, the text of the NDA says
there were 4 (1.9%) patients in the Menostar group and 10 (4.8%) patients
. in the placebo group with fractures. | asked Berlex for clarification and
was sent a report saying that 3 patients in the placebo group who had
fractures were not included in the NDA Table of AEs, including 2 with
spontaneous fractures and 1 with a fracture that was found 10 weeks
after study drug was discontinued. '

6.2.1.5.3.10 Cervix

Results were reviewed for 12 months and 24 months or the last visit. ThIS
was done for shift tables, which used categories for pap smears of normal,
benign, or abnormal, for maturation index of mature, indeterminate,
immature, or not done, and for maturation value of low, moderate, high,
or not done. For maturation value, this was also done for mean, median,
minimum, and maximum values.

~ Pap Smears. There were no meaningful differences between treatment
groups.

Maturation Index and Maturation Value. The results showed decreased -

immaturity and increased mo’rurohon .as expected. See Tables 26 and 27
in Section 10. ,
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6.2.1.5.3.11 Vaginal Bleeding

Bleeding and spotting were recorded on diary cards. Results were
reviewed for 90 day intervals and endpoint (LOCF). This was done for the
percentage (95% Cl) of patients with no bleeding or spotting in each
interval and at endpoint, the number of patients by number of bleeding
or spotting episodes in each interval and at endpoint, and the mean,
median, maximum, and minimum number of days per bleeding or
spotfing episode in each interval and at endpoint.

The cumulative percentages of patients with no bleeding or spotting at
endpoint were 89% (95% Cl 85%-93%) in the Menostar group and 96%

95% Cl 94%-98%) in the placebo group. For the Menostar group minus the
placebo group, the mean percentages of patients with no bleeding or.
spotting, by interval, were in the range of 0-4% for all intervals through 540
days, 6% for the 541-630 day interval, and 10% for the 631-730 day interval.

In the last 2 intervals, the numbers of patients by number of bleeding or
spotfing episodes in either or both intervals were: in the Menostar group,
18 with 1 episode, 8 with 2-4 episodes, and 1 with 9 episodes; in the
placebo group. 4 with 1 episode and 1 with 3 episodes. The longest
episodes were 12 days in the Menostar group and 2 days in the
placebo group.

Conclusions

The population of postmenopausal women in the RCT was sufficiently
representative of Caucasian postmenopausal women about 60 years of
age or older to support labeling for this group. There were few women in
other racial/ethnic groups. '

Menostar is effective for the prevention of osteoporosis in postmenopausal
Caucasian women, as measured by increases in lumbar spine and hip
BMD, and related changes biochemical markers of bone metabolism.
Menostar is probably also effective in postmenopausal women of other
racial/ethnic groups, although this has not been shown in a randomized
clinical frial. Menostar is more effective for preventing osteoporosis in
postmenopausal women in those with lower compared to hlgher levels of
endogenous E2 before freatment.

Menostar does no’r affect quality of life or cognitive function as measured.
Menostar is safe. However, Menostar™ causes endometrial proliferation in

some women, which could increase the risk of hyperplasia or carcinoma.
“It is recommended that class labeling for estfrogen and
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estrogen/ progestin products be adopted for Menostar.™ If the sponsor
elects not fo use estrogen class labeling, all bleeding should be
investigated by biopsy and all patients should be biopsied af yearly
intervals until long term safety data is obtained showing no proliferative
effect on the endometrium.” “If any proliferation is demonstrated with
biopsy, that patient should be treated with a progestin.” See consult on
endometrial effects by Dr. Phill Price.

Dosing, Regimen, and Administration Issues

None.

Use in Special Populations

8.1

8.2

8.3

8.4

Gender Effects

Not applicable.

Age, Race, or Ethnicity Effects

Menostar is effective for the prevention of osteoporosis in postmenopausal
Caucasian women, as measured by increases in lumbar spine and hip

BMD, and related changes biochemical markers of bone metabolism.
Menostar is probably also’ effective in postmenopausal women of other

racial/ethnic groups, although this has not been shown in a randomized

clinical trial.
Effects in Children
Not Applicable.

Data Needed for Special Populations

‘The mo‘rkéfplcnée experience with Climara is an-appropriate source of

information regarding the adverse events associated with the use of
Menostar by postmenopausal women in racial/ethnic groups other than
Caucasian. ' '

Conclusions and Recommendations

9.1

Conclusions

Menostar is effective for the prevention of osteoporosis in postmenopausal
Caucasian women, as measured by increases in lumbar spine and hip
BMD, and related changes biochemical markers of bone metabolism.
Menostar is probably also effective in postmenopausal women of other
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racial/ethnic groups, although this has not been shown in a randomized
clinical trial. Menostar is more effective for preventing osteoporosis in
postmenopausal women in those with lower compared to higher
pre-treatment levels of endogenous E2.

Menostar is safe. However, Menostar™ causes endometrial proliferation in
some women, which could increase the risk of hyperplasia or carcinoma.
“It is recommended that class labeling for esfrogen and
estrogen/progestin products be adopted for Menostar.™ If the sponsor
elects not to use estrogen class labeling, all bleeding should be
investigated by biopsy and all patients should be biopsied at yearly
intervals until long ferm safety data is obtained showing no proliferative
effect on the endometrium." “If any proliferation is demonstrated with
biopsy. that patient should be treated with a progestin.” See consult on
endometrial effects by Dr. Phill Price.

Recommendations
Approve.

Request that Berlex revise labeling to: (1) show efficacy in the RCT
separately for women with baseline E2 <5 pg/mL and >5 pg/mL; (2) either
provide class labeling for estrogen and estrogen/progestin drug products,
or state that all bleeding should be investigated by endometrial biopsy.
that all patients should be biopsied at yearly intervals until long-term results
show no proliferative effect on the endometrium, and that, if any is
proliferation found at biopsy, the patient should be treated with a
progestin; (3) be consistent with the labeling for Cllmcro except were
there are specnflc differences for Menostar.

Optional phase 4 study to further evaluate benefits and risks according to '
levels of endogenous estrogen before treatment and in races/ethnic
groups other than Caucasian. This could include studying ways to
minimize the need to use progestin for endometrial safety.

Tables & Appendices (all referred to in text) .
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Table 1. The Clinical Trials

Report No, | lnvestigator(s) . Start Date Study Design Dase Number of | Age Raugein | Location of Report
(Protocal (Couutiry) (mmiyyyy) [ Study Phase Treatmeny Subjects Venry Location of Publication
Nea.) Pablication Duration of Whe (Mean) Laocation of CRF Tabulati
Treatment Receivad Sex Location of CR¥s
Completion Treatment” § Race
Status
1. CLINICAL PHARMACOLOGY
1.0 Bigavallability Study
AOB736 Mordson D (United States) 05/2002 Open-label, 1.0mg B2 18 60-80 1) 208736.pdl
(305851) randomized, transdermal system (65.9)
crossover, (3.25 cor?) 2 NA
7 days single-center
3) define.pdf
18 Females
4)NA
NA ?
Complefed Phase | 2.0 mg E2 18 18 Caucasians -
transdermal system .
(6.5 cmz)
2, INDICATION - PREVENTION OF FOSETMENOPAUSAL OSTEOPOROSIS
21 Controlled Clinical Study With Case Report Formy Available
Al1926 Barbier S 012000 Double-blind, 1.0 mg B2 208 60-80 1) a11926.pdf
(9B188) i Lo - domized derimal system (66.8)
placebo- (3.25 cn’) 2)NA
! : controfled, ’
: : 24 months parallef-group 3) define.pdf
. : (26 cycles) | mwlticenter ’
P——i . 4) ormioc.pdf
i ; Conpleted | Phase 3 Placebo transdermal } 202 . 60-80
! system (3.25 em?) €6.7)
417 Females
(All sindy centers were located 385 Caucasians
In the United Siates.) : 8 Blacks
13 Agians
3 Hispanics
or Latinos
3 Hawailans
or Other
NA Pacific
: Istanders .
5 Other
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Table 3. Baseline General Characteristics

- Ultra-low
Variable Estradial Macebo Tatul p-value’
N=208 N =209 N=417 ’
Age {yoars)
n 208 209 417
Mesn (SD) ‘ 668 (5.1) 667 (48) 6.7 {5.0) 0957
Minimum-Maximum 60-80 50-8Q Q-0
Raco
n 08 209 417 Q448
White 199 (V2.835) 192 {91.9%) AR5 (92.3%%)
Rlack 6(2.9%) 2¢LO) BN
Asinn 4€1.9%) 904,35 13 (3.1%)
Hispanic or Latino 2 {1.0%) 1{0.5%) 3 0.7
Hawaiian er Qthar Pacific Istandar 1 {03 (1.0 3 {0.79%6)
Oihar i 2 {1.0%%) 3 { LA 5 {1.3%)
Waight (kg)
n 208 209 417 0.907
Mesm {S§D) F3.5¢04.1) 73.3{14.5) T34 {14.3)
Minimum-Maximum - 46-118 43-128 43-136
Haight {10m) :
n 208 29 417 0344
Masn 16118 {Q.7) 18173{594) . 16M.5(60.0)
Migimum-Maximum 1470-1739 1487-1819 1470-1819
BN fegdm®) i
n el .- 309 417 4.597
Memn (81 : 283583 2801y - 153
Minimum-Maximn 1844 1747 17-47
n 208 it 417 Q.552
Smoker 0 (%) 16 (7.7 13 6.2 29¢7.00
Nonsmoker 1 (%) 192 {92.3) 196 {93 §} ABR {(93.0
Numbar of Tigareties {par day)
n i 16 13 . 35 4.536
Meon (8D 10.6{7.2) 11405 ILB{ED
Minimum-Maximum 3-30 1-30 1-30
i {continuad)
. Utira-towe
Variabla Estradiol PMacobo Tatyl " pvaloe
N=208 N=209 N=47
Alcohal Intake in past 30 days) ‘
n 208 - 208 416 0804
Bveryday n(%) - 12 (5.8} 11 {53} 23(5.5)
5-6 daysfweak n {36} 15(1.5 18 (3.6} 33(7.9)
3-4 daysiweok n (%) 17 (8.2} 17 (8.1} 34 (2
1-2 daysfweek. n (%) 31(14.9) 29 (13.9) &{144)
2-3- timws in past 30 duys 0 (%) 35(16.8) 40¢19.13 TS (18.00
Onoa in past 30 days n(%) 24(115) ‘ 24 {11.5) 44 (11.5)
- Mot at all inpast 30 days n (%) 74 (35.5) 69 (313.0) 143 (34.3)
Alechadl Intake (drinks per day] '
n : ’ 134 139 273 098¢ -
Mean (S0 0.5 (0.6} 05(D.6) 0.5(0.6)
Minimuwm-$aximum -3 04 -4
Culeium Intaka (mg par day) ]
n 208 ’ 208 416 . 0.206
Ydean (SDy . T45.5 (447.3) £91.1{424.6) 718.3 (436.4)
Minimum-Maximum ) 603087 104-3999 60-3999

= total number of patients; n= number of patients with dain avsilahle; SD = standard deviation.
*T'matment effact P-values far eontinuous dats are abtained from an ANOV A model, with ferms for treatment and
cantar.

Traatment effect P-waluas for categarical dats are obfainad froun the geneutized Cochrun-Blantel-Hacnszel tast,
stratified bv cantar, -

continved on next page.
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Table 3A. Baseline Gynecological Characteristics

Variahle Siatistics Ultra-lew Placeba Tutal
Estradiol
N 08 289 457
Aga at First o
Mansirus] Paricd n 08 209 417
{years)
Mean{SD) 1I29{L6) 1RI(1.6) 13.0 (1.8
Minimom-Mudmom -R-19 1R 9-19
Brar bean n 208 209 a7
Pragzot?
Yor 190 ¢ 9L.3) 195 ( 93.8) 186 (0.6
No 14¢ 87 13(63) 31{ 7.4)
Don't know ag 0) 0 0) o( 0}
Rafusol a{ 0) o{ 4) of o)
No. of Pragramcies )
Revulting in Birth .n 10 196 38
Mm=mn{SD) 32 (.7 33(1.8) 12{L7N
* Minimum-Maximum 19 011 g-11
a@ﬁf}f‘:’;ﬂ%‘:';m] n 185 193 37
Meem {SD) 33.6(44) 2.7 30 234{4.2)
Minimum-Maximom 16-40 17-38 U540
Apa at Last Naiaeal
Manstrustion n 208 209 417
{yaars) .
Mean {SD) 499 (4.7 505 (4.6) 50.2(4.5)
Minimum-Madmum 28-59 A8-61 2&-51
Hyslemetony? n 208 208 417
Yas g{0) 003 0(0}
Mo 208 (100.0) 209 (100.0) 417 (100.0)
Don't kuow n¢ojy 0(0) 0{o)
Refused 0i{n) o(p) 0(0)
feontinued)
‘Variahle Statistics Tira-low Piacehu Tutal
Estradict ’
o il 09 417
Ovary Reamoved? N AR 209 127 |
Yax 7(34) 524 1229
Ho 201 96.6) 204(97.8) 405 9.1
Dor't know {4} 0(D} ogoy
Rafusad D(as3 o(n) {0
Mo, of Ovaties .
Bemavad n . 7 5 12
' 1 70343 5(24) S 122m
2. 0(ay 0(0) g{0}
Dot know LTAD) 0(D) 0{0}
Age when 1 Qvary n 7 5 12
Removed (yaurs)
Mean (S} 27.3(11.6% 38.6(14.5) 32.0(13.5)
Mininun-Maxiumm 16-50 22-54 16-54

N = total munhar of patients; n= munbar af patiauts with datn availible; SD= standard deviation.
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Table 4. Mean Percent Change from Baseline in Lumbar Spine and

Total Hip BMD

—_ Lumbar spine__ "Total bip
- Ultra-low Placcho p-vabue Ultra-low Placchs  p-value
Estradiol Estradial )
N=208 N=214 N=M% N=208
n=18 n= 186 n=189 =13
12-Manth 12-Maourth
Endpoint 2.2% Q.51 < 0.0Q1 Budpaint Q.90 QxR < dawm
: n= & o= 186 n= 18 n=18%
24-Monih 23-Mouih
Budpaint 2499 . 054 <0.001 BRudpaiot Q.84 RiNg] < 0.401
N = total numher of patienis; n = mumber of patients with deiz available
continved on next page.
: ADDeq .
'\ Orlginal
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Results in Berlex Analyses

icacy

Eff

Details of Main

Table 4A. Lumber Spine BMD

Table 18: Changz and Percent Change From Baseline in Bone Hineral Density (g/cn2) of Lunbar Spine (AP View, L2-L4)
by Treatment Group ard ¥Wisit - Full Mnalysis Set

Wisit 3/Mbnth 12 Wisit BMonth 24 12-Manth Endmint (2) Z4-Manth Endpoint (2

Treatment Statistics Change % Change Change % Chnge Change % Change Charge % Change
.................................. - m —_———— R camalaa cmmmamea P [N
E2 uitralow n 187 187 173 113 188 18g 188 184
(N=208) Mean 0.0 2.280 0.028 3.048 0.021 2,42 Q.027 2.880
Meddi an 0.020 2.193 D.031 3.220 0.020 2.88 0.030 3,180

50 0.0289 3.1042 p. D262 3.8382 Q. 02ER 32, 081 0. 886 3.BRE4

Hinisun -0.062 -5, 724 -0.080 -5.381 -0. 082 -6.724 -0. 080 -B.724

Mzx imn 0.86 | 10.302 D.142 20,126 0.0g96 10.302 0.142 20.126

Placebo n 182 182 180 180 186 186 186 188
(N-209}3 Hean 0.008 0.675 0.007 0.743 0.008 0. 509 0.006 Q. &41
Nedian 0.003 0.273 0.005 0470 0.002 o.158 G .008 0.403

11} 0.028 3.2320 0.0334 3.@17 a.a3ao 3.2488 0.0339 d.6a18

Minimm -0.082 -9.3569 -0.074 -8.371 -0.0d2 -8.358 -0.0d2 -8, 354

Maximum 0.083 11. 881 0.120 13.160 0.094 11.891 Q.10 1%.16Q

P-value (1) . 001 <0, 0 <0.001 (x) <0.001 (=)

[1)P-valuez are for between-treatment group compari=ons. Default AMCOUA model has terms for treatment, center, and boseline
as a covariate, (a) - response rank transformed; (k) - boseline onitted; (G) - trestnent by center interaction added.
(Z)Represents the |ast observed post bossline value {at that tinepoint) corried Forwsrd, .

Table 17: Proportion of Subjects With Ho Loss {Change »w 8. in Lunhar Spine (AP Wiew L2-L4) Bone Binaral Density
« Full Analysis Set

Treatment Stutistics Visit WMonth 12 Wisit EB/Month 24 12Month Erdpmint 2) 23-Month Endpoint (3 |

EZ ultralow n 17 173 188 . 1mm

(H-2083 . Change = 0 196 (72%) 137 (19%) 147 £79%) 161 (a0%)
Lower 2% 4% 13 73R
Upper ga% ) :7:3 845 BE%

P lacebo n 182 1EQ 149& 188

(K-~ 20087 Chage = O 100 (B8%) | (e 100 (54%) 104 (5B%)
Lower A% AB% AN 48%
Upper BZ& B35 B4 83%
P-warlue (1) <0.001 <0.007
Odds - ratio’ 3,08 3.0
g8% C.|. for odd= ratieo {1.88, 4,84) (2.02, 5,15)

Lower and Upper refar io the BE% lower and upper asymptotic confidence linits for 2 single proportion,
Only mubjects who had ewsluations at both ba==line and the specifismd time point are included.
{1}P-value, odds ratio, and mnfidence interval ore for between-treatment growp compari mns

conputed from a logistic regression wodel with teres for treatnent and center,
{ZjRepresents the |ast chserved post basel ine value [(at that tinepoint) carried forward.
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Table 5. Percent of Patients with No Change in Lumbar Spine and

Total Hip BMD

Percentige of Patieats Wha Had No Loss in Lumbar Spioe

znd Tatsl Hip BMID (Falt Analysis Sef)

Lumbwr Spine Tatal Bip
Ulktra-tow Ptscebo povalue eratow  Placebo  p-valoe
Estradiol Estradicl
N =208 N =209 N=21u8 N =20%
n= 182 n= 18 n= 189 n=184
12-Month 12-Maonth :
BEndpaint ] 54% <11.001 }Endpoint 5% SO% 0401
n=18% n= 18 n=189 n=18%
24-Manth 24-Muonth
BEodpoint 0% 6% <(.001 |Endpbint 3% 43% <0001

'N = igial number of paiionis: n = numbered prtisnis with dain nvm libls.

continued on next page.
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._.uv_nufD._u_._mnu:mun_‘nn:nn:n._mnﬂ..n_.muun_:..nmzmu.._n-m:nﬂu_cn:umﬁ%nmsn%uum.._.nnu_ —:u,
by Treatnent Group amd Visit - Full alysis Set .

Berlex Analyses

Visit 3/Abnth 12 Wizit B/Menth 2 12-Month Endpint [2) 24-Manth Endpoint. (2}
Treatment Statisticsz Change % Change Change - % Clange Crange ¥ Change Charge % Ehange
EZ2 ultralow n 137 187 112 - 172 188 )= l:] - 189 189
(N-208) Mewain 0.007 0.814 0.007 ©.883 0.007 0.804 Q.07 Q.837
. - Medi an 0.006 0. 666 0.010 1.081 0,006 0. &BB Q.008 - 1.038
; o S0 0, 0202 2.6268 0.0218 2. 6ap2 0. 0201 2.51B 0.0218 2, 6489
e | C " Minimn -0, D64 -8, 280 -D.D8Y -0.242 -D.054 -8.280 -0. 067 -9.242
W. 9] = Haxinun 0.062 1.710 0.088 9.158 0.082 “3.M0 0.068 .g.168
ml s 32 .
— Q 2 Placebo n D 180 180 180 184 184 186 186
v (0] o (H=208) Kean -0.002 -0,162 -0.007 . -0.821 -D. 002 -0. 228 -0, 4os -0. 14
w (7] o« Median 0.001 0.0E3 -0.008 -0.710 0.000 0.3 -0.006 -0.6818
- W > 50 0.0228 2 B3ED 0.0284 3.4527 0.0231 2 ,B586 0.0286 3.3830
oL 1) Min i mum ~-0.003 -7.06B -0.11B -13 .672 -0.073 -7.068 -0.118 -13.872
- m.u be Maximum 0,933 10. B44 0.081 10.488 0.103 10. B4 0.081 10.489
> . '
A o) .m P-value (1) «0.007 {2} =0.007 (a) «<0.001 () <0.001 ()
Jg =z E _
- m O ©  {WP-valuez are for between-treatment. group compari zons. Default ANCOVA mode] hasz terms for treatment, center, and baseline
l| Q .m as a covariate, (a3} - response rank transforned; [b) - baseline onitted: (&) - treatnent by conter interactian added.
wd| = M (Z)Represents the |ast observed post bosel ine value [at that tinepoint) carried Forward. -
: C ‘m Table 26: Proportion of Bubjects With No Loss (Change >= 0) in Tatsl Hip Bone Hinoral Density
- Full Analyzis Set :
2
.m Trratment Statistics Vizit dWonth 12 Wizit BMonth 24 124¥anth Endmint (2) 24-Month Endpoint ()
[ EZ ultraliow n 187 172 188 188
e (h=208) . Change = O 124 (86%) 110 (BI%) 136 (68%) 120 (BI%)
Lower (751 7k} BRI BI%
Uppor 2% Ny = i
P lacebo n 180 16D 184 188
(N-2097 Change == 0 g1 (61%) 86 (41%) 82 (O 78 (43%)
Leywer A3% % A% 3ER -
Upper GB% A9% BT . EOR
P-walue (13 G.om <0.007
Odds ratio 1.8 2.37 )
98% C. 1. for okiz rutio {1.30, 3.03) {1.668. 3.8}

Lowsr znd Upper refer two the 5% lower and upper asynptotic confidence linits For a um:m..__a propartion,
Unly subjecs wha had evaluations at both bamslines and the specified tims point are included,
{VjP-value, odds rutio, and mnfidence interval are for between-treatmert growp compari mns

conputed fron a logistic regres=ion model with terns for treatnent and centor.
(ZRepresents tha last chserved post bassling value (at that tinepoint) carried forward, .

Table 5A. Total Hip BMD
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Tables é6-7. Main Efficacy Results in My Analyses

Table 6. Mean Percent Change from Baseline In Lumbar Spine and

Total Hip BMD: Baseline E2 <5 pg/mlL Compared to >5 pg/mL

Patients with Baseline

E2 <5 pg./mL

Endpoint

Lumbar Spine Total Hip
Menostar Placebo p-value Menostar Placebo p-value
N=110 N=110 N=110 N=110
n= 101 n= 97 n= 101 n= 96

12-month } 12-month

Endpoint 2.52 0.47 <0.001 | Endpoint - 1.03 -0.64 <0.001
n=101 n= 97 N=101 n= 96

24-month 24-month

Endpoint  3.50 0.29 <0.001 | Endpoint 1.04 - 1.09 <0.001

Patients with Baseline E2 >5 pg/mL

Lumbar Spine Total Hip
Menostar Placebo p-value Menostar . Placebo p-value
N= 98 N= 99 N=98 N=99

_ n= 88 n=89 n= 101 n= 96

12-month 12-month

Endpoint  2.04 0.55 0.003 Endpoint 0.76 0.24 0.163 -
n= 88 n= 89 N='101 n=96

24-month - ‘24-month .

Endpoint - 2.40 0.81 0.002 0.61 -0.31 0.045

continued on next pugé.
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TARLE 15_11 Shange anpd Percent Change From Basaline in Bome Minecal Denudby {gfwnl) of Lumkar Spine (AP View, LI-L4)
by Trewbment Gooup and Wisit - Full Analysis S=t fTovanc: Basaline Eatmadiolé < § pgAnL Susgrouwp)

Results in My Analyses, 1 of 2

Visik WMcath 12 Wisit BSMoarh 24 12-Momtn Endpodint |23 24-Month Endpodnt (23
Treabment Statistics Change % Change- Thange & Changs= Range b Chang= Changyz ¥ Change
2 altealea 1aq "1, 32 22 a1 1J1 11 141
IN=113) Maan 0,323 2.482 0.a31 3.483 7,033 2.6017 a.431 3.503
Madian a.a19 2.013 d.a33 3,508 7.013 2971 3,033 3.529
Sk Q03708 3,051 q.,03§8 4.1313 0.0374 31,0464 9.0342 3.9784
Mininum =Q.058 =4, 738 =L 04 2 =5, 541 =0.956 4,788 ). 42 5. 641
Max lnwm AURNE- ) 10,32 [ E Q.135 Q.9859 19.392 9.142 2.125
m Bl acake n LT j:13 Al ai a7 9 97 a7
8 S fH=112) th=an 3,004, 0,524 0,004 S48 &Ll 74 Q.03 ¢.293
2 Q 7) Medimm 2.:0901 02,3 ¢, 2,058 9,093 Q.265 -0, a1 ~0.070
V (0] O 3] 0.64294 3,308 Q.61 3.5674 A.0285 L2634 §,0383 3. 4408
- (%5 0 Min dmum -g.062 ~7.681 -.a74 -3,171 “J.062 -V.653 -9.974 -8,40%
“ W = Max imum d.a84 11,4891 3. 197 13,184 [PLE: TN 11.891 B P i 13,160
—
—l .al.v i Pevwalua |1} ! o1 A1 <g.a0% ) <d.231 «O.0QL A
| 3 £
C % O *Eitradisl cadulbs that wece tos los bo maasurd warcg ioputsd to 1.4 pg/mil, the losast datactsiela lavel pougibla,
-1 = M [1)F-1walues aga 1of bapesan-brealimnt geoup comgarcisons. Tefaulkt ANCOWHE medal has bapms for teqatreant, cenbar, and basalira
O [T AL & covariata., [%) - responsd pank- toansfommd) (B ~ basaline omittedy {e) - teeastmant by cantar intaracticm. addad,
O (o] [25Reptagents the lagt ohgsbred post kagyline valus (80 that Clmep-inf) wpriesl fopdatd.
7y .
..m = THELE 16_27 Change and Percomnt Changs From Bassline in Boms Mimecal Demsity (g/emd) of Lumbsc Spine [AF Wew, LE~Li)
Q ..ﬂlu by Tceatment Group and Visit - Full Fnalysis Set (Covance Bassline Estradiol® >= § podni. Sungoows)
[7] . .
[ wigir HMonth 12 wait 6/Mombh 24 12-pomth Endpoint |2} -ponth Budpoint t2)
e T ces kwant Gtaristics Change b Change Ghang= 4 Changs Change: b Conge Thangs b Change
D B2 ultedles m a7 a a1 a1 38 83 g3 ag
M (M= 93] Mean 3,019 2.0% 1.d2% a.m3n a.4a13 3,335 q.a23 2.401
[--] Fadian 4.121 2,224 a.927 2.306 J.4021 3,221 a.3aa4 2,688
@ 30 3.93054 3.1653 9.9369 3,67%3 3.10303 3. 1540 Q08N 3,703
[= My diam =062 =f. 724 1), Q&7 =F,331 ~3.,082 =624 «0.03d =6, 724
.m. Hazivum 3.096 3.928 3,127 12,546 7,398 .09 1,137 18, 546
b4 Flacmbs n ] ) 75 78 81 ag an au
-ﬂlu W= 9451 Mean P07 {,628 4.0140 1.919 9,008 0,548 Q. K8 Q.811
a Mzdian ez d,156 9.007 da72 J.041 Q142 Q.08 9,731
5D Q4315 1.174 403402 1,1514 90318 3,2808 Q034 .4017
m Minimum -g,43z2 -9,358 ~. 085 =B 283 T2 -8,359 -0.002 -3, 358
= May Lmum 9.494 5,852 G120 12,291 d.994 9,552 2,120 12,29
- . )
A. B-yalus [1) g.,4q% q.4a3 q,33 [ J.m2 {a)
~0 —
Q *ESLradizl rasults thab ward btoo low ko measure werd imputed to 1.4 pgfrl, Ehe lowast datsctanla lawsl poesikla,
s [1]P-valuss ara 1ok bdbwean-Lrdsbmant growp comgsviacns. Tafault AMCDVA oodal has teeme for trastmant, canbar, and baseline
Q &% A eovariata, [a) - rasponse cenk Crandtomed; (b)) ~ basealine omitted;y [2) - bramtment oy canbar intaraction addad,
_w [2)Pupesenta Lha 1agt whentved et kadalivm value bah Thal Dimspolint) carrled fovsesid.

54

continued on next page.



1on

iew Secti

inical Revi

Cl

Results in My Analyses, 2 of 2
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Table 6A. Lumber Spine BMD

TRBLE 17 _1; Peopoction of Subdecks Bith Mo Loss [thange >= 4Y in Lumbac Spins [P Vies LZ-I4) Bome Minmosl Density
- Full Rualyxis Sst (Oovancs Baseline Estcadiol* < § pg/ni Subgooup)

T oo b nt Sbatistics Tisit 3/Manth 12 ¥isik dfMznkh 24 . ld-¥onth Endpoint |2) E.-sosns.mq%uﬁ.n L&y
E2 ulbealow n BT\ L] 83 102 . 101 . .
IN=113) Changa > 3 28 [F5%) 6 [234) 99 [79%) a5 [3E)
Lavar 718 58 71k ' :
Uppet bng ) pIE ] av 51%
[P ETE n LE! a4 L g7
IN=11Q% Chamge > 0 52 155%) 43 [510) 52 [54ky 48 (0¥
Livwmr 458 (2] 1k ({4 ]
Upee o 658 52k 4% 50y
Petm Lue {17 <i0.003 0,40
Cdeds catis 3.4 23
45% 2.1, for odds cabic 1181, 8.4371 12,68, 10.1)

*ESEradicl results Ehat were boo low ko MeIsurs wara imputed to 1.4 pg/ul, tho lowast datectasla lawval posaibla,

Lomi a1l Upper refar bo Che 553 lowsr ahd uppsr asyuptotie comfideanca limits for a minglé proportion.

Tnly subjects Who had @raluations at both bageling and tha spaeitiad Eins polint arq inalydad.

(1yP-value, o1ds ratic, and zonfidenca Intarval 39 for BALWESD-bLaabmant groyr aompatisonn orpubtad from the
ganebalized Coohean-Mantal-Haans2al tast, stratillad by canbiv. Tha senaralizad ONH East wes uwiad because
the logletln régewssion mwadsl, arratified by centar, did Aot conwene., ’

[2IRapesments the laglt chaeryed poat kageline valus faf that Lirepoint) warried Iorwand.

THELE 17 2 Poeportiom of Subdects With Ho Loga (Change 3~ 9 in Lumbac Spine [AF View L3-L4) Bone Minersl Demsity
- Full Anslysis Gzt |Dovanes Bassline Estradicls = § poinl Suhgrowp) .

Toesbment Gratiatics rizdr 3/Mench 12 wisiy G/trmth 24 iZ-<vnth Endpolint 1) M-Month Endpeint [2)
22 ulkcalow b a7 a1 a3 ' EE] ’
[t~ 94) Change o 0 55 [¥GN) Bl [7%%) 57 [76M) §6 [758)
Lot Bk G54 &8 1113
st 255 358 a5k Tk
Placakn i 8a 76 -1 33
(W= 593 Change = 0 iF (55%) 46 (61%) . 48 (54K) . 38 [§3%)
Lewmc (X8 ] 5% (21 534
Upgmc G5k 2% 648 3%
‘P-vslua |13 Q.002 Q,08Q
odds cstde - 2.7 1,78
G5y .1, for odds catio ) 11,45, B. 3N .91, 3,38

*Ratradicl easults Ehat wals too low bo mausure ward imputdd to 1.4 pgfiml, the lowast datestasla lawal Eoesikda,

Losae atd Uppar cafar bo tha 9%k lowar and uppar aswptotic comfidanta limits for a Singla puopeetion.,

only subiezta whe hid @valuaticna &k koth bNadline and tha sperified bima point zre includad,

{(1IP-value, odds ratio, and ooniidetiza intecval are Inr batwaar-Lrastmrnt grop aohpariscns compubtad rom tha
gamstallzad Cochean-tintal~Haanuzal test, stmatifiad by zembdr. Tha gendralizad OMH tast Wal usad, bacausa
Lhw leQlsvic esgressien medml, shranified by cenber, did net conmegs, ,

[2)Ppptasentg the 1aak chaeored, pool bagaling valve @Y Chat Limgsiit) caveled foeward, .o
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Clinical Review Section

Table 7. Percent of Patients with No Loss in Lumbar Spine and Total Hip
BMD: Baseline E2 <5 pg/mL Compared to >5 pg/mL

Patients with Baseline E2 <5 pg/mL

56 .

Lumbar Spine Total Hip
Menostar Placebo p-valve Menostar Placebo p-value
N=110 N=110 : N=110 N=110
n= 101 n= 97 n= 101 n= 96
12-month | 12-month
Endpoint 79% 54% <0.001 | Endpoint 69% 43% <0.001
n= 101 n= 97 N= 101 n= 96
24-month 24-month
Endpoint  84% 49% <0.001 | Endpoint 64% 38% <0.001
Patients with Baseline E2 >5 pg/mL
Lumbar Spine : : Total Hip
Menostar Placebo p-valve Menostar Placebo p-value
N= 98 N= 99 N= 98 N=9¢9 ’
n= 88 n=89" , n= 101 n=9%6
12-month 12-month
Endpoint 76% 54% 0.002 | Endpoint 63% 58% 0.501
n= 88 n= 89 v N= 101 n= 96
24-month : 24-month :
Endpoint 75% 63% 0.090 | Endpoint 63% 48% 0.044
. continued on next page.
Appears This Way
On Original
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Tables 7A. Total Hip BMD

THELE 24_11 Chamge anvd Peoo=nt Changs Frem Bssslins in Bone Minersl Demaity [gfcad) of Totwl Hip
by Treatnent Geoup and ¥isik - Pull Analysis Sxt |ovance Basaline Estrsdiold < 5 pgdnk Subgrown)

vizit i/Month 12 Yisle d/Ronth 4 12-ponth Endpodnt () Jd-Manth Bndpadnt [N

T s Enreenik Gtatizticz Chatge b Charg= Chamge & Changs Change § CThange Changa & Change
CE2 ultealow n 1dd 1 92 93 a1 1at w1l (AR
{M=1137} saan 1.3d34 1.038 g.199 1.153 g,aas 1,133 Q.03 1.036
RdLn 4.0a3% 2,631 a.912 1.421 J.Qqasx a.54 7.301a 1. 144
114 45.91419 2,473 17,9223 2,9582 NROGL] 2.4518 Q.08 3,688
ML L =554 *h,29] =3.7767 RERR:L K 0,984 =6 230 -Q.0§7 =3, 43
Mz Livrg 9.048 7,71 9,754 9,163 Q. 043 Ry 0,354 3,169

Flacmbas n 33 93 g4 84 3y 5 ug 9§
(H=119) Fiman -0.0306 =, 539 ~9.411 -1, =0.008 =Q. 84 =0, 010 =1, 087
Mzdian -0 302 ~0,211 ~0,998 ~Q, 88} -Q.Q02 =-0.288 =X 0,012

5% a.0220 2808 d.0301 1.48M Q0229 2, 6208 Q, 0204 3. 4558

L5 dmum RN/ =7 A% -0,119 -13.0% -0,488 =-7.059 -0, 130 =-13.8%2
May imum Q.044 §.4E3 g.991 19,488 Q, 048 §.453 Q081 0,489

P-valua [1) <0.qa1 <0.001 [a) <3201 @) \F.Qal [Q)

*Bsbtadinl rasulbs Ehat ware Eoo low Lo (Misuce ward impubad Eo 1.4 pgeml, bha lowast detsaetdsla lgwgl poweiila.,
(1)p-values ace 1ot babegan-trestmant geoup congReiacnd. TALaulb ANCOVA mINl Das tarme for treatmant, cantae, and basalima
[2) - Epaatmant by @antee interackion addad.

a5 % zovariata,

[4) - tdzponsa cank bransfomed)

{b) — kBasaling cmitbady
[2VRspewsynta Lhe Last chawtrad gogn kaseling walue [at that Cimpoint) capbied Tobwand.

THELE 24_27 Chabgs and Percant Changs Poom Bseeline in Bom= Ma=cal Density {gfomd) of Total Nip
by Tewatment Gooup and Visit ~ Full Anslysis Sek |Covanos Bascline Ezteadiold »= § pooinl Subqroup)

vizit 3/Momth 12

Visir B/Momth 24

12-pomth Endoodnt ()

Qd-ponth Bndpadnt 13y

Trestnmnt Geatiskbicy Chamge b Change Change ¥ Change Changs & Change Ghange & Change
BZ ultealos 6 a7 ar ad 4d as8 |9 88 |8
[H= 337 Maan .06 [*Priris) J.09% a.4573 d.4008 G.78E q.W5 1. 6808
tadian 3.208 Q.h96 ad.0a4 0.3286 1,948 q.6758 Q.908 a.828
a0 9.0216 2.5%21 1,9213 2,4535 7,79218 2, 80§ Q.72 6 2.4980°
Min L =346 =5.519 =], 943 =G.778 =), 748 ~5§.51% LNRIUY) =§.03%
Maz i J062 6,333 3.965 7.192 3.952 6,393 Q.058 7,192
Placmb n a7 ) 76 76 28 a8 LR 3t
{H= 99 tmam 3403 0.295 -2,991 ~0,315 2,002 0,237 =Q. 03 -Q.31
Meddiam 4.2 D247 ~. 401 ~-4.172 2.902 0,187 -T. W1 =0 18R
5 @.4023a 2460149 94274 1,972 D234 2,681 q,02W 3847
P i dmum ~0.473 ~h.512 -0 095 -11,714 .47 -8,512 =2, 085 -11,718
Mz drum 9,143 140,644 9,475 7.4 %.193 10,644 9,078 KR |
F-walua [1) d.1BR [R) 0.163 0.383 [a) 0.Q45 [2)

a3 4 oardate.,

fay = ceaponss patt translodmad)

[ ~ basaling cmittad

*Rabradiol results thak waed oo los bo nAasure saca ingutad to 1.4 pgsml, the lowast detastssla lavel posmiblg,
[1)F-valuks ara Ice babearn-~trdatmant geoup comgaeisons. Tefaulk HHOWA nodal has tecms Ior teeatmant, oontar, znd hasalimsa
{e} - Epsatmunt by cantae intapasction addad,
[2IPApEnssntg The Lagh chaetrnd, pogt basnling valus [at Chat tiespoint) cappied Topearsd.

continued on next page. -
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in Efficacy

Tables 7A. Total Hip BMD

D_efclils of Ma

Tresbirent

B2 ultealow
[Hw11d)

Elarabo
[H~110}

THBLE 25_1: Prepockism of Subdecks With We Loss ifhanps »= O) in Total Nip Banw Mineral Denaity
- Full Analysis 5wt |Govance Baseline Lstoadiel* « B pg/nl Sukgroupl

Statistics
T

Changa »= 4
Lot

Upp ¢

m

Changs = 9
Lo
Upp=t

F-wmlue [1)
cdds catic

risit 3/Mmnth 12

wisit 8/Month 24

133

FY [EY%)
B0k

9%

33
40 43k
33k
53%

4% .1, for odds catio

52
6O [E5%)
554
5%

A4

30 1368)
25%

L5k

12-¥enth Endpoint (21

M-Month Endpolnt (2

a1
7O [65E)
EQ
3%

16

L1 (438
EL

53¢

PAIVER
3.08
11,67, 5.64)

11

BS [64%)
554

4

9%

36 (394)
bl

L

<4.001
.48
H.67Y, 5,64

*Estradiel pasults that ware Eoo low Do MAASUES wapd impubad o 1.4 pg,/ml, the lowast detectaibla laval passibla,
Losar am Uppar eaferc to tha 95% lowar and uppsr asymphbotic comfidencd limits fon a aingla pEopartion.,

only subdacta whe had gvalyabicns b both besaling and tha spa2itisd bims polnk aka insludad.

[1)B-valua, odds pabio, and conlidenca inCecval Ats 1of bobWadn-LrSIENant QECUD ooparisans sanpubtad frem tha

genaralized Coshran-Mantal-Haanazel test, sStratitied by canbac.
the leglanis eegeaasion masl, stratilled by nonter, did nob opnmege.
[21Reprasants Lhe 1ast obsstved poar bageling walue (A6 Chat Cimmpeilt) Sarried 1etward.

EZ ultemlos
M= 537

Elasatn
[t BB

Tha ganaralized CNH tast was uned bdcausa

TRBLE 25_27 Preperckiom of Subdecta Wik Ho Loss (Changs = Q) in Total Nip Bone Minscal Denaitgy

- Full Analyxis Bet |Cowancs Buzalinz Estoadial >= § paiinkl Susgroum

Visit 3/Momkh 12

¥iaie E/vEmtn 24

12-vantk Endpodnt | D)

M-rromth Evdpoint ()

n

Changm = 0
Lysmr
Uppst

n

Change = 7
Lo

Uppmc

F~vmlus 1)
Odds catio
95k C.1, for odd=

[E34)

-1t oA
W W -

- =

cokis

ag
50 [E38)
52k

725

76
3G (47%)
368
595

|3
85 [E3W)
528

3%

52
51 (598
494

694

0, 801
1.3 .
10,88, 220

a3

55 [Baw)
52%

3%

i
L] (48%)
kL1
50%

1,08 )
1,82, 4,47

*Estradiol rpagulbts chakb weea too low bo mdasure ward imputed to 1.4 pg/ml, tha lowast datactatda laval poeaibla,
Lowmr ard Uppar ratar to the 948 lowdr and upper agynptotis acniidanca lidts for a Singla peepertion,

Omly subjacts whe had evalusticna wb both kapaling amwd the spesificd Lima podnt apa includad,

[(1yf-wilua, odde vakie, and confidancd inktaevel are fir batwoen-Ereatosatit gECUR NNPREd sang D?ﬁ:nﬁﬁv,unna. tha

qandeulized Cohean-Mantel-~Haanazel task, Atratliisd by cantay.
Flvy leglevic regrmgalon medel, Leatilieg by centear, 4id not conwegs. .
Wi Darraaavita tha Taar svasenad Frat Paaaldea ralua far Phat Fdrgeedat s corrdod foanoopd

The generalizad OMH tast wad wed bucauss
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Table 8. Mean Percent Change from Baseline in Lumbar Spine and Total Hip
BMD for Subgroups defined by CPMP Guidance

Clinical Review Section

Lamhsr spine ] Total hip
Wiira-faw Flaceha  p-value Ulira-tow  Placebn  p-valae
Estradiol Iistradiel
Subgraup I N=32 N =3a N=32 N=13g
n=3Q n=3 n=30 n=22
12-Manth 12-Maunil
Endpoint 1.&5 -poe NS | Budpoint 1.00 -0.53 NS
n=30 n=32 n=30Q n=232
24-Month 23-Maonih :
Endpeint 2.87 .3l 4.018 § Endpaint 039 -1.00 NS
BahpreepII N=32 N=15 N=352 N =133
) n=50 n=13p n=30 =30
12-Month 12-Mouth
Endpaint 139 a.oe 0.022 | Endpoint 0.84 -0.26 NS
n=5i n=131 n=30 n=30
A-Month 24-Monihx
BEndpoint 234 R G.047 | Endpoint 0.23 -0.50 NS
Sabgroup I N=1a7 N=1a7 N=107 N=107
n=g5 u="5 n=95 n=88
12-Monih 12-Monit
BEndpoint 253 a.14 <0.001 | Bndpoint L1 -1.58 <0001
n=" n==%0 n=93 1.=159
-Mowth 24-Miauih
Endpoint 19 0.43 <0401 { Rudpoink 0.83 -1.23% <3001

W = fotal mamber of paliznts m ech tresioent group seiibin each uibgreop; n =oumber of patieniswith dain oyadable, WS = not

siatistially significuat.

Appears This Way
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Clinical Review Section

Table 9. Change from Baseline in Serum Osteocalcin

Change (npfml) Fram Baselie

Treatment Visit 3 12-Monih Visit & 24-Month
Group Siuiistic Montk 12 Eadpoint” Manth 24 Endpoint”
Ultra-law n 182 185 171 139
Estradial -
N =208 Mani a8 AR &9 6.7
: Dadinn AR a1l 6.1 59
sn &4 60 59 62
Minimum 274 274 294 - 294
Muximomm 17.4 17.4 9.1 8 |
Blaabo n 172 185 158 186
N =208} .
Marn Q.7 Q7 335 . --3.0
Meadian 01 032 T 3.2
sD 6.5 63 6.5 68
Minimum 142 142 240 24.0
Maximum 273 273 213 213
B valua <.001% <001

N = taial numbar of patianis; n= mmber ol paliswis with daie available; SO'= standard daviation.

*Reprosants tha las oheervad posthaseline value (st that Himepoint) carded forward.

*P-yalues ara for batwaen-iretmant grovup comparisors Defaull ANCOV A model has terms far treatment, center,
and bassline as 2 covariate. {) - responsa rank immsfrmed; (d) - baseline omilled.

~Table 10. Change from Baseline in Serum Bone Specific Alkaline Phosphatase

Change fryy'mL) Brom Bascline
Visie3 12-Munth Visit 6 24-Month
Treatment n
Graup Statistic Munth 12 Endpoint" Manth 24 Endpaint
Ulira-low 1 180 - ) 183 171 190
Bstradiol :
(N =208 Maan 29 - 28 29 29
Mediun 25 25 23 22
sD 5.1 54 43 45
 Minimum 251 251 478 178
Muximun 141 14.1 183 183
Placebs 11 175 181 156 185
=208
Man 41 62 04 04
Madian 04 04 0g 0.1
5D 45 47 49 51
Minitnum 106 104 129 129
Miximum 216 216 118 21.6
y-valng =0.001 <0.001°

W =total nmubzratpuhmlx, n= munbar gf patianiz with data availahle; ST = standard daviation.

*Rapresents the last observed postbaseline vidue {at that fimepoint) camiad forwand.

Bp_yalugs are for betwsmn-treatment proup comparisons. Default ANCOYA modal has tevms for treatment, canter,
and basaling as a covariute. (cJ - response rank {ransformed; (d) - basaline cmitted.
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Clinical Review Section

Table 11. Change from Baseline in Serum Carboxyterminal Telopeptide of
Type 1 Collagen

Change (n/ml) Fram Baseline
‘Treatmen} Sintistic Vixit 3 12-Month Visie & © 24-Month
Group Month 12 Endpoint” .Month 2§ Endpoint®
Ulira-lave 1 18 184 172 189
Bstradiol :
(N =208} Maun .1 0.1 0.1 0.1
Meadian 0.3 -0.2 0.1 0.0
SD Q8 08 11 1.1
Minimum 2.9 2.9 -2.1 29
Maximom 4.5 4.3 73 73
Placshe n 177 183 158 185
N =209
Maan Q.1 0.2 . b3 [/}
Madizn Ql 0.1 0.2 0.2
sp 14 140 69 09
Mininum 2.8 2.8 23 -2.5
Maximuam. 5.4 6.0 49 49
Bh-value <0.001° 0.0D1°

N =total number of pstients; n= number of paitianls wilh dala svailable; SD = standard deviation,

*Repressnts {ha last obsarved pustbuseline value (at that limepoint) carried forward.

*P_yvalues are for hetwean-trestmant group camparisoms. Defuult ANCOVA moda! has terms far treatment, center,
- and basaline 95 & covarigie; (o) - response rank transfarmed. .

Table 12. Change from Baseline in Urinary Deoxypyridinoline/Creatinine Ratio

Chunge (rmotes Dpdime creatinine) From Baseline

Trestment Visit3 - 1Z2-Muath Yisit-6 24-Mumnih
LZraup Stufistic Month 12 Endpoin® Muath 24 Endpoint®
Ulica-low n 183 146 o 1ed - 18T
Estradiol . i o
N =208) Maunt -0.002 -0.002 0.015 0013
Madian -0.003 0.602 £4.015 0012
5D 0026 0.02§ 0.026 0.025
Minimum -0.082 -0.082 20.108 0.105
Maximum 0094 - 0894 0.098 D.098
Placcho -n S 145 155 185
M =209 .
Maun 0.003 0003 006 -0.00s
“Madian 0.401 0.001 -0.005 0.003
SD 0,077 0026 0.024 p.024
Minimuem 0135 4135 -4.160 . -0.160
Muximum 0.144 0.144 0.053 0.053
b valus 0.m2° - <001

‘ Dpd = deoxypyridinelinie; ¥ = tatal mimber of palients; o = number of pabients with data aveilable; 81 = Aandan
deviation. ’
“Reprasants {ha last chearved postbasetine valua (at that timepedint) caried forward,
¥p.yulugs are far bebween-treatment group campatisors. Default ANCOYA model has tanns for treatmant, center,
ard bassling as & covariate; (c) - rexponse rank travs farmed; (113 - bassling pmitted.
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Clinical Review Section

Table 13. Extent of Exposure to Menostar and Placebo

Statistic Treatmeant
Ulira-low Estradiol Placebo Total
N 208 209 417
Mean (SD) 654 (185) &2 (195) G432 {190)
Median 727 726 727
Minimum 7 a3 T
Maximum T4 Tad 774

N = total number of patients; 8D = standard deviation.

Table 14. Resolution of Disagreement about Endometrial Biopsies

Independent Reader Resulis
Patient  Treatment ‘
Number Group First Second Third
i i (Raferce)
Final Diagnosis
001251 Placebo  Abnermal- simple: ‘Mormal - v ‘Mormal — benign stripa‘glandular
hyperplasia without inactiye/atrophic lining
cytological atypia endometrium
002018 Ultra-low  Abnormal ~ cancer Normal polyp Abnermal - polyp‘adenosarcema
Bstradiol
- Appears This Way
On Original
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Table 15. Baseline Endometrial Biopsy Results

| Variable Menostar (N=208) Placebo (N=209)
' n (%) n (%)
No biopsy 1(0.5%) 0
Insufficient tissue 42 (20.2%) 53 (25.4%)
Normal ’ 165 (79.3%) 156 (74.6%)
Proliferative endometrium 0 0o
Other endometrium* 165 (79.3%) 156 (74.6%)
Polyps 0 . 0
Abnormal 0 0
1 Abnormal, in cervix 0 0

* benign surface/glandular lining epithelium ( n=331)and/or
Inactive/atrophic endometrium (total n=24)

continued on next page.

Appears This Wway
Cn Original

63




LINICAL REVIEW

Clihicol Review Section

Table 15A. Details of Baseline Endometrial Biopsy Results and

Baseline Transvaginal Ultrasonogram Resulis

Details of Baseline Endometrial Biopsy Results

Vuriable Ulira-tow Extradiol Pluceha Tatst
N=1288 N=209 N=d17
n %) a {3 n{%
Biopsy
Yas 207 { 08.5) 209 (100.0) 416 { S9.8)
No 1¢ Q.5 o{ 0) 1oy
Riopsy Resulis
Tissoe insufficien for diagnosis: 43¢20.3) $3¢25.4) 93¢ 22R)
Nommal: 185 (703} 156 74.8) 21{719)
Sirips of benien surfice and 150({ 720 145 { 65.4) 295 {70.7)
Elandular lining
apithalium
Tnachivadairophic 15§32 11{ 5.3} 26{ 8.2y
endomitrinm .
Pralifemtive endumeatriom. 0¢ G) of 0} of O3
Progesintional sacretor o{ 0) o( 03 D{ O}
endumstrimn
- Manstrual type sndomatrium o¢ a) Di 0} of 0}
Polyns
No 183 {79.3) 136 (4.4} 321{77.0)
Y& ’ B{ 0) of a3} o{ o)
Aburormeal: o{ @) . Df 2} D 0}
- Simple hyparplasia cytological of o) D¢ M) Di &)
atypia
Complas. iypamlssia without o¢ 0} of 03 D{ T)
aytalogical atypia
Atypical hyperplasia og a) af @) O{ 0)
Cancar p( 03 o¢ 93 D¢ 0)
Polyps
Mo of 43 o 03 of 0}
Y o¢ 43 0¢ 93 D( 83
N = total nunber of patients; n= munber of patients with data availsbls
Baseline Transvaginal Ultrasonogram Results ,
Uitra-low Estradiol Phaceha “Totak
Varbitie Btwtisties N=208 N= =417
o k) - 56 9
Thickness {fmn) baan 2.5 27 26
' . Median 2.2 25 24
gD 1.1 1.9 16
Minimum 1.0 0.7 0.7
Iaximum 4.6 14.09 140

TH = fertal numihar of nafiant: 1 = nrrher af natianz with data availahle: STY= standard daviation
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Clinical Review Section

Tables 16-17. 12-month and 24-month Endpoint Endomeiriol Biopsy Results from

Berlex Analyses

Table 16. 12-month Endpoint Endometrial Biopsy Results

Variable Menostar (N=208) Placebo (N=209)
n (%) n(%)

No biopsy 11 ( 5.3%) 25 (12.0%)

Insufficient tissue 30 (14.4%) 38 (18.2%)

Normal 148 (71.2%) 125 (59.8%)
Proliferative endometrium 12 ( 5.8%) 2( 1.0%)
Other* endometrivm 135 (64.9%) 123 ( 58.9%)
Polyps : 2( 1.0%) 2( 1.0%)

Abnormal 0o - 0

Abnormal, in cervix 0 0

* benign surface/glandular lining epitheli'um (n=202)and/or
inactive/atrophic endometrium (n=54)

continued on next page.
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Clinical Review Section

Table 18A. Details of 12-month Endpoint Endometrial Biopsy Results

Muonth 12 12-Monih Endpaint”
Variahle Uliralaw Placcha Tatai Ultradow Placebo Tatal
Estradial Extradiol
N=208 N=2a% N=4i7 N=M& N=A19 N=#17
n (%) n. (%) n {%%) n ) n{H) 1 {W)
Biupsxfh
Ye= IT6{846)  162¢T7.8)  IR{8L])  ITE(SS.&) 163 780) M1 8LS)
No 11{(3.3) 0.6 313N NEN R 36 {8.A)
Biopsy Results
Tissue insufficient for 22038 I8 (18 67 {161) 30144 IR(IRY) 6B {163)
s:
Namal: MI(70.F) 124Gy FIESO BRILY) 12338 W63
Strips of hanign surfaca 4T 108 {517}  200{80) T 09 (52.2) 202 43R4
and glandular lining '
@pithalium )
Inactivefhrophic 42 {20.3) 14 (6.7 6 (134 42 (0.7 140N 5634
endomeatrivm
Praliferative 12{5.%) 2{.Qy 434 1235.8 2{Lay 14 (3.4)
andomairivm
Pragasiational sacrator Q{om a{.g D {0.0) o o{.m a{0.0y
endomstrium
- Menstrusl typa Qjam 4 {00 0 0.0 oo a{o.m @ {0.0)
endormatrium
Palyps .
No M5(A9T)  122(584) 267(640) MA(TNZ) 123(589) 269 (645}
Yo 2(1.m 2(1.0) 4 (1.0 2(1.1) 2(1.0) 4(1.0)
Abmomml: X 010 0.0 0 @.o 6 (0.0 00.0) U 0.0
Simple hyparilasia 0y 1 (.0 (0.0 o0 o(oay 000
without eytedogical
atypia
Complex hyperplasia 0(0.0) a.q 0 (0.0} 0{0.0) 0¢e.m am.oy
withaut eytological
atypia
Atypical hypemplasia aqn a0.0y g (0.0 0 (0.0 0¢0.0} a0.0
Cancar 00.0) aMm.ay 0|0 [sX{sX1)] 0{D.0} a 0.0y
Palyps ‘ .
No o{o.ay - a(n.0y 1N 324 ] [s¥(sX1]] - 0¢0.0} g (0.0}
Yes 0 {0.0} Q (0.6 d (0.0% 0 (0.0 0¢0.0% a4 {0.0%

X = total number of | patients; n= numher of patients with data availabla
'Rnpmmutx the last ahserved postbasaling value (at that timepoint} carried forward. Far pecfarmance of bispsy

(Yas/Noj, reprosents the Monih 12 visit or the last visit; for biapsy m:

hiapsy was takan.

Pirzindas only those patisnts whe campleted a Month 12 or eady withdmwal visit.
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Clinical Review Section

Table 17. 24-month Endpoint Endometrial Biopsy Results

Table 17. 24-month Endpoint Endometrial Biopsy Results

Variable ' Menostar (N=208) Placebo (N=209)
| n_(%) n (%)
No biopsy 20( 9.6%) 33(15.8%)
Insufficient tissue 23(11.1%) 31 (14.8%)
Normal 156 (75.0%) 136 (65.1%)
Proliferative endometrium 7( 3.4%) 0
Other endometrium** 148 (71.2%) 136 (65.1%)
Polyps 2( 1.0%) 1(0.5%)
Abnormal** : 1( 0.5%) 0
Abnormadl, in cervix *** 1( 0.5%) 0

* benign surface/glandular lining epithelium (n=138),
Inactive/atrophic endometrium (n=144),
progestational secretory endometrium (n=1), and
menstrual type endometrium (n=1)

** atypical hyperplasia

***endocervical polyp with atypical stroma/adenosarcoma

continued on next page.

Appears This Way
- On Original

67




Clinical Review Secfion

Table 17A. Details of 24-month Endpoint Endometrial Biopsy Results

Manth 24 . Mantl 24 Eadpoint®
Variable Ultra-low Placeba Tatal Ulteadow Placeba Tatal
Estradiol Exiradiol
N=28 N =269 N=817 N=M8 N=29 N=417
u () n (%) n {19 (38} o () 1 (35)
Biopsy”
Yes 155(M.5)  136(65.1) JRAC) I TS O T T e 5 T A R e IR M § iy
Ne 153(8.7) 23120 43 {10.3) 9.8 A58 I02T
Riopsy Resulis
Tissug insufficiant for 13{6.3) 18 (8.4} II@E4A B(ALn 3148 SH1®
diagnosis:
“Normal: ] HUG6L3] 11763000 S97(6L&) 136 (i) 136 (6A.01} 02 0.0}
Strips of hanign surfaca 5034.0) 63 30.1) QLY S8QLy BO(3R3) 13BRIUN
anid glandolar lining
apithalium
Inactivetirophic Iy 54 (35.8) 17HE2. &y 62068y 1345
endimatrium
Praliforative 6329 a{g.om & {1.4) FEA 0{D.0) TN
endomatrium
Progestational sacreior 1{0.9 a{.ay 1{0.3) 1{0.5) D{0a)y 1{0.3)
andmmatrium .
Manstrual typa Q{u.0) Q {0.0) 0 [0.0) 1 {05 o {03 1{0.3)
andarpatrium
Paolyps .
No 139 {66.8) L17{88.0) 256(514) 1540 13\[3(@6) 2802
Yes 1{0.8) 1R (K] 103} .y 1{0.5) 30T
Abnoroml: {14 @ (0.0} 2{0.35) 2{1.0) R{D.0) 2 {03
Simpla byparplasia Q (0.0} @ {0.0} 0P o) 0 {00y a {n.0y
withaut cytological
atypia .
Complax Iyperqlasia 010.0) a .y 0 0.0y O{0.0y 0 (0.3) 0 (0.0)
withaut cytologicat -
atypia
Atypical hiypemlasia 1{0.5] a1 (4.0} 102§ 1.5} a{D.a) 1(0.2)
Cancer, 00.0j a1 (0.0% {1 (0.9 [sX{sX1] 0¢0.0) a .0
Paolyps .
Mo 1{4.5) 0 {0.0y 1{0.2} 1{0.5) ooy 1002}
Yoas® 1(d.5). 0.0 1.2} 1{0.5] D (0.4 10.23

M = tatal number of patients; 1= mumbar of pationts with data availahla
"Reprasents the Last absarved postbaseline value (at that. imepoint} canried forward. Far performance of biapsy
(YesMu), mpresants faa Manth 24 visit or the last visit; for biopsy msults, rpmesands the last visit for whicha

binpsy was taken

ludas only those patients wha camplatacl a Month 12, Bontiy 24 or aady withdrawal visit.
“Polyp with atvpical strmua/adanmamuma
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Tables 18-19. 12-month and 24-month Endpoint Endometrial Biopsy Results from
My Analyses

Table 18. 12-month Endpoint Endometrial Biopsy Results

Patients with Baseline E2 <5 pg/mL

Variable Menostar (N=110) Placebo (N=110)
n (%) n (%)
No biopsy ° A 3.6%) 14 (12.7%)
Insufficient tissue 15 (13.6%) 21 (19.1%)
Normal 83 (75.5%) 64 (58.2%)
Proliferative endomefrium 9( 8.2%) _ 0
Other* endometrium 73 (66.4%) 64 (58.2%)
Polyps 1(0.9%) ' 2 (1.8%)
Abnormal 0 0
Abnormal, in cervix 0 0

* benign surface/glandular lining epithelium (n=1 13)and
inactive/atrophic endometrium (n=24)

Patients with Baseline E2 >5 pg/mL

Variable Menostar (N=99) Placebo (N=98)
n (%) n (%)

No biopsy 7(71%) 11 (11.1%)

Insufficient tissue 15 (15.3%) 17 (17.2%)

Normal 65 (66.3%) 61 (61.6%)
Proliferative endometrium 3( 3.1%) 2( 2.0%)
Other* endometrium 62 (63.3%) 59 (59.6%)
Polyps . ' ' 1( 1.0%) 0

Abnormal 0 ' 0

Abnormal, in cervix 0 ' 0

* benign surface/glandular lining epithelium (n=§9)qnd
inacfive/atrophic endometrivm (n=32)
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Clinical Review Section

Table 19. 24-month Endpoint Endometrial Biopsy Results
Table 19. 24-month Endpoint Endometrial Biopsy Results

Patients with Baseline E2 <5 pg/mL

Variable Menostar (N=110) Placebo (N=110)
n (%) n (%)
No biopsy 8( 7.3%) 17 (15.5%)
Insufficient tissue 14 (12.7%) 13(11.8%)
Normal 84 (76.4%) 74 (67.3%)
Proliferative endometrium 2( 1.8%) 0
Other endometrium* 81 (73.6%) 74 (67.3%)
Polyps 2(1.8%) 1(0.9%)
Abnormai** 0 0
Abnormadl, in cervix 1( 0.9%)

* benign surface/glandular lining epithelium (total n=81)and
inactive/atrophic endometrium (total n=74)

**endocervical and polyp with atypical stroma/adenosarcoma

Patients with Baseline E2 >5 pg/mL

Variable - Menostar (N=98) Placebo (N=99)
' ' n (%) n (%)
No biopsy 12 (12.2%) 16 (16.2%) .
Insufficient tissue ?( 9.2%) 18 (18.2%)
Normal 72 (73.5%) 62 (62.6%)
Proliferative endometrium 5(5.1%) : 0
Other endometrium* 67 (68.4%) - 62 (62.6%)
Polyps ‘ ' 0 0
Abnormal** 1(1.0%) _ 0
Abnormal, in cervix 0 0

* benign surface/glandular lining epithelium (n=57),
inactive/atrophic endometrium (n=70),
progestational/secretory endometrium (n=1), and
menstrual type endometrium (n=1) ‘

**atypical hyperplasia
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Table 20. Serious Adverse Events (SAEs)

“LINICAL REVIEW

Clinical Review Section

Treatment
Ultra-low edradiol ‘Placelso
Budy System!Preforred Term N=28 N=389
B {}4) 1t (%)
Number (¥) of patients with a
serious adversa avants A (1LY B3
Body as &8 Whala R4 7{3.3)
Abdominal pain D {m 2{1.0)
Accidenta) injury 2{1L.8) 0 {0.m
Aggravation reaction 1{R.5) 0 {0.0)
Back pain 0¢o.m 1(0.5)
Harnia 0o (1D
Bain 2.0 1{0.5)
Saroama D {0 1{@.5)
Surgery 2L 2{1.0)
Cardiovasmlar Sysism A(1L4) 733
Angina pecioris o{o.0} 1{0.5)
Artarial anomsly 1{0.5) po.g
Artexial thrombosis 140.5) 0 (0.0
Artarial fitrillation 0{0.0} 1 (0.5)
Bradywandia 1{0.5) o {0.0)
Cerebrovascular infarct o{o.) 1{0.5)
Cerebrovasoular accidant 0 (0.0} 1{0.5)
Chast pain 6{0.0) 1{0.5)
Corcrsry artary disorser 0¢0.0) 1{0.5)
Hypartension 1 (0.5} 0 {0.0)
Palpitation 1{0.5) @ [0.0)
Varicosa wain o{o.m 1{8.5)
Digestive Systom 419 5(2.4)
Choelalithiasis B{0.0) 1(0.5)
Calitis 1{0.5) a{@.o
Dypepria 1{0.8) 0{0.0)
. Gustraintastinal curcinorma P {0.0}) 1{0.5)
Gastrointestingl disorder 1(D.5) 0({0.0)
Intastinat ahstniction 105 0(0.0)
Larga intestine perfaration b {0.0) 1 (0.5}
Pancrantits ‘ D (0.0 1(0.5)
Rectul blaading, 0{0.03 1(0.5)
Rectal disorgar 0{0.0 1(0.5}
continued on next page.
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Clinical Review Section

Treatinent
Ulra-fow estradial Plucebio
Body System/Preferred Teem: N=u§& N=209

n Y} T {3%)

Hemic and lymphatic 1¢05) o (0.

Iron deficiency anemia 105 @ (0.0}

Musculoskalatat Systemn 6 (2N 20,

Arthalgin 314 1¢0.5)

Arthritis 2¢L0) 1 (0.8

Bone fractue {nat 105 0{0.0)
spontanaous)

Rane disorder 105 040.0)

" Nervaus System 2{Lm 1{0.5}

Convulsion o @Q.m 1{0.5)

Headacha 1{0.5) 0 {0.0)

Hypesthesia 1{.5) a¢o.m

Respiratory Systam 1 {15 1{0.5}

Curcinema of lung 1{0.5) 0 {@.0y

Limg discadder 240 o{0.m

Ploural effusion 1{0.5) 0 {0.m

Poeumania 1 {D.5) 1{0.5)

Skin and Appendages 2.0 2{1.0)

Braasi carcinama 1{0.5) 2003

Skin carcinema 1{0.5) 0 {0.0)

Spacial Smszas 1{0.5) a {0.0)

Vastibular disardar L¢0.5)y {00

Urpgenital Systamm ETeR ] 3(14)

Cearvix carcinama 0¢0.ay 1(0.5)

Carvix nepplasm 1 (0.5} 0(0.07

Ovarian disorder D (0.0% 1(0.5)

Urinary tract infaction 1(0.5% 4 40.0)

Uleriug disordar 1¢0.5) . (0.5

N = total number of patienls; n= nwnber af patieutz with data available

This table includas all adverse evants with a stact dafe that ocenmesd an or after studytreatinant date with the
following exeeption: & dversa events with start date afier the last study day are net included.
Patismts with mom than 1 socurrancs of same adverss evant wara counbed once.
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Table 21. Discontinuations due to AEs

Trestment
Ulira-low estradtol Maceha
Preferred Torm N=218 N=20%
a (%) u (%)
Number {3} af patients with adversa
avents thai dausad discontinuation of €1y 21100
stody medivation
Flaiulence EX{K )] ()]
Weight grin L .
Application site reaction 2¢1.a) RN
Nausea a{Lm a{n.m
Ahdoininal pain 1{0.8) o.M
Aggrvation reaction 1{0.3) 0 (0.Q)
Alopacia 1{0.5) oo
Amnasia 1(D.5) 0{0.0)
Artwrisl anomsly 1{0.5) a (@
Arterial throanbosis 1{0.5) 0 {0.0)
Arthritis 1{0.5) . 0 (0.0)
Asthenia 1(0.5) 1 {0.5)
Breast engorgmeant 1{0.5) o{o.0y
Breast pain 1¢0.5) a{o.oy
Carcinema of iha lung 1{0.5) 0 o.M
Cantral narvaus sysiam. -
disardar 1{0.5) o{0.0o
Chast Psin i {0.5) 0.0y
Dhyspoaa 1{0.8) 0 {10}
ational lability (k) 0{0.0)
Endotnetris] naoplasin 1 {0.5) M
Headacha 1{0.5) 2.0
‘Hot flashes 1 {0y 1{0.5)
Malaise 1 {0.5) 1{0.5)
Nail disonder 1§05}, ooy
Pain in exicamiiy 1{0.5) o @O
Palvic Pain L{D.5) D {D.0)
Sora throat 1 (0.5} 0{0.0)
Syncope 1{0.5) 000 . -

N =total number of patienis; n= nunbar of patieuts with dais availsbla .
This table includas all sdvarsa evanls with a start date thut oceurrad on or after study-trestimant date with the
following axcaption: Adversa avents with start data sfier the last study day ara not included.

Patiants with more tiran 1 cecumancs of sae advarse gvent were counted onca,

- Appears This Way

On Originql

73



Table 22. AEs in General

LINICAL REVIEW

Clinical Review Section

‘Freatment
Ulira-lew estradiol Placebo
Body System N =208 N =209
n (%) n (%)
Number (%) of patients with at feast 194 {93.3) 185 (88.5)
1 adverse event
Body as a Whole 102 (49.0) 106 (50.7)
Cardiovascular System 32-(154) 34(16.3)
Digestive System 63 (30.3) 60 (28.7)
Endacrine System 7 (3.4) 5 .24
Hemic and Lymphatic System g (3.8) 7 (3.3)
Injection Reactions 0 (0.0) 1 (0.5)
Metabolic and Nutritional Disorders 33(15.9) 30 (14.4)
Musculoskeletal System 58 (27.9) 53(25.4)
Nervous System 53 (25.5) 38 (18.2)
Respiratory System 68 {(32.7) 72 (34.4)
Skin and Appendages 62 (29.8) 65 (31.1)
Special Senses 24(11.5) 24(11.5)
‘Urogenital System 82 {(39.4) 36 (26.8)

N = total number of patients; n-= number of patients with dats available.
This table includes all adverse events with a start date (hat oceurred on or afier study treatment date with the
following exception: Adverse events with start date after the last study day are not included.

Patients with more than 1 occurrence of same adverse event were counted once.
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Table 23. Urogenital System: Any AE

Body System & Preferred Term

Urogenital Systen

Cervicitis

Corvix carcinoma
Cervix disarder
Corvix nooplasn
Tystitiz

Dysuria

Endometrial disarder
Endonetrial hyperplasia
Endometrial nooplasn
- Fenale genital pain
Genital leukoplakia
Henaturia

Kidney @aloulus
Labial edwma

Leubairrhea
Ovarian Cyst
Gvarian disarder
Papanicolaou smear suspicious
Proteinuria

Pyuria

Salpingitis

Urinary incootinence
Urinary tract disocder
Urinary tract infection
Urinary urgency

Urine abnormality

Urogenital disorder
Uroaenital neopl gse

Ukerine disorder

Uterine Fibroids degenerated
Uterine henorrhage

leerine neaplasn

Vagina! Dryness

Vaginal hemorrhage

Vaginal aoniliasis
Yaginitis

Vuhmvaginal disarder
Yulvavaginitis .

Clinical Review Section

£2 Ultralow
(N-20B)
(%)
BE( 38.4)
3( 1.4
of 0.0)
15 6.3
aE 11‘9;
2( 1.0)
2 1D
i o
1E nfs;
of 0.0)
2 1.0)
1( 0.B)
1 6.8
22¢ 10.8)
1¢ 0.B)
HEER
uE oﬁug
a{ 0.|)
1( 0.5)
2
mE 9173
of 0.0)
20 1.4)
1{ 0.B)
of 0.0)
(0 3.4)
of 0.0)
10 0.8)
af D.0)
of 0.0}
I 3.4)
3¢ 1.4)
2( 1.0)
B{ 2.4
1E a.s;
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Placebo
(N-208}
n{¥)
GG{ 26.8)
1{ 0.8)
1{ 0.B)
B{ 2.8)
4 1.8
1t 05
al 0.0
af 0.0)
o 6.0}
a¢ o0.¢
IJE ELD;
1( 0.5)
2( 1.0)
a( 0.0)
oy 0.0)
3¢ 1.4}
1( 0.B5)
1( 0.5)
4( 1.8
1E D.E;
1( 0.B)
0{ 6.0)
1 0.B)
af 0.0
B¢ 81
1( 0.5)
3¢ 1.4)
1 0.BE)
1t 0G.B)
2( 1.0y
1( 0.5)
g¢ 0.0}
1( 0.5)
1( 0.8)
4( 1.9
of 6.0}
1 0.8)
3 1.4
DE D.D;

This table includes all adverze events with a start date that occurred on or after study treatnent date
with the following exception: Adverze events with start date after the last study day are not includesd.
Subjects with more than one occurents of zane adverss evernt wer= counted once.



Table 24. Nervous System: Any AE

Body System & Preferred Tern

Nervous System

Amesia
Anwi =ty

Central nervous xysten disarder
Q=ntral narvous system neoplasn
Cencentration ahil ity impaired
Comvulsian
Depressian
Rizziness
Ory mouth
Emtional lahility
Eupharia
Extrapyranidal syndrome=
H=adache
Hat Flashes
Hypestonia
Hypesthesia
Incoord ination
Insomnia.
Libida decreased
Miltiple sclerosis
usnass
Reuralgia

R=Fl ewes decreased
Sweating increased
Trenar

Vertigo

Clinical Review Section

E2 Ultralew
{M=208)
n{%)
&3( 26.E)
1{ 0.E)
B{ 2.4)
2 1.0
of 0.0)
o o
55 2.'9;
M{ &89
1{ 0.5)
1( 0.B)
of 0.0
1E n.'sg
B{ 4.3)
5( 2.4
1{ 0.8)
3{ 1.4)
o( 0.0)
3¢ 1.4)
T
1E uﬁsg
i 1.4
4 1.9)
a{ ©6.0)
TN
a 1.8y
2 1.0
of 0.0}
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Thixs table includes all adverse events with a start date that ocaurred on or after study treatwent date
with the folloeing sxception: Adverwss ovents with start date after the last study day are net included.
Subjects with more than one occurence of sane adverse event were counted once.
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Clinical Review Section’

Table 25. Plasma Hormone Levels

Ultra-Iow Exivadiol Flaccho
Streeniagr T-Month -Monih or Screeaing Mootk 24-Monil or
Laast Vivwit Lt Vil
Lath Test Mons (SD)  Mean{SD}  Menn (ST) Mean (S} Neau (S Menn (5IY
{Nonmml range)
Bstona RSN 3e03E) BE(I5A) 22{128) 29.4 {12.6) 34,5 (16.0)
{ppdony” :
Esimadiol 69 (5.5) 12T RS 28 TRED 69 (5.1) 52 (102)
{paimL)*
SHBEG 45.1{30.1) 459 Q1Y) 466 (205 4.5 20.8) 435.1{18.%) 43.5 [20.0)
{20-100 mmaliL) .

SD = siandand deviztion; SHRG = sex honmone tinding globulin,
"Ni noomal mnge availshla

Table 26. Maturation Index

Pattern Type

- Hature Indeterminate lomature . Tatal P-¥alue (2)
Treatnent Visit n(®} n(X) ns) n{¥%)
EZ Ultralow Screening Visit of 03 3(33.3) 6(56.6) a¢ 100
{N=-208) Vizit &/Month 12 o Q 126(67.Q 13.33 19.7 183¢ 100)
Viait &/Manth 24 1§ 0.8 110563.53 &.EM )] 37521 } 173E 100)
*Final Visit 1{ 0.86) 134(71.3} 3017.8) 20(10.6) 18a¢ 100)
Plac=ha Screening Yisit a{ 03 2(33.3) 3(50.0) 1(18.7) &¢ 100}
[{{BF:5251 Vizit 2/Honth 12 g a 62(28.4 - 9407 40(¢21. 183¢ 100
Viait 6/Honth 24 uf Q 3 .‘!JEZG.B} ’ ?043.93 E?%ZE E} 1&1% 1m}
=Final Visit 9 0] EB{30.6) 10G(E7.9} 21(11.8)) 183¢ 100) <0.001

Oata for Maturar_mrl Index waz not recorded on.mast participants at screening.
*Reprasent= thx nonth 24 vizit o the last visit.

(1¥The category Hot Done i= unsatisfactory =specinens.
{Z)P-valu= for betwesn-treatnent group comperizon waz only determined for Final ¥isit and was obtained firom generalized
Cochran-Sante|-Haenzzel test, stratified by center,

Table 27. Maturation Value

Extrogenicity Level

: Low Boderate High Hot: Done (1) Total P-Value (2)
Treatnent Visit . n{X} n{X} n{X) n{%) n{%)
ER2 Ultralow Screening Visit ]{17.3) 1€11.1) o 0 1€11.1) a{ 10Q)
{N-28) Vizit ¥Nonth 12 45¢32.08 104¢66 .3 3 1.8 26(19.1 18 10
. Viait 6/Month 24 . xagm.zg a1 52.83 1D§ E.!l; $1'221.4} 173{ 1
*Final Visit - GQ{2E.68) WACET. ) o 6.3) 23(10.8) 188{ 100)
Placcho Zcreening Visit 4(BB. T} 1¢16.7) ac a) 1{16.7) &l 100)
(N-209) Visit WMonth 12 gg¢64.1 A4(24.0) af o 40 21. 8% 1
Vizit @/Month 24 12—%45.03 27618.8) '12 0.8 a1. 18 1
*Final Visit T8(6%.4) 45(24.8) 1{ 0.E) 21(11 B) 1az¢ 100) <0.001

Oata for Maturation Yalue was not remcded on most participants at screening.

*Represents the manth 24 wisit o the last visit,

€1)Tha cote=gary Not Done iz urmatisfactary pecinens.

{ZJP-valus for betwesn- treatnent group compari sor was anly determined far Final Yisit and was ohtained from generalized
Cachran-lant:l Haenszel test, stratified by osnter,
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Table 28. Musculoskeletal System AEs

B2 Ultralow Placeba
{N=20R) {N-208)
n{¥) n{¥)

HBody System ¢ Preferred Twrmn  eeceedetiaoo el
Wusauloskelatal Systen EB( 27.9) §3{ 26.4)
rthralgia [ 1.6) 13 6.2)
Arthritis T 5.8) 16( 1.2
Bone Fracture {Nat Spontaneous) 40 1.8) T{ 3.3)
Bae disarder 4 1.9y 5 2.9)

Huzculoskelats{ Systen ({oont)

Bona necpl asin o 0.0) 1{ 0.5)
Bone pain 20 1.0) 1( 0.5}
Bursitis 3 14 2{ 1.0)
Jaint disarder B{ 2.4 Bf 4.%
Mymlgia ‘IUE 1.8) BE 2.9;
Myopathy 1( 0.B) o 0.0}
Ostroporosis 4{ 1.8) 10( 4.8)
Tendon d isorder B{ 2.4) E{ 2.4)
Tenoxynavitis 30 1.4 3 1.4
Twitching 1{ 0.53 UE D.Dg’

Appendix 1. Menostar Regulatory History

Dude Regulatory Event

270t 1992 IND 40,528 {Climnam® csirediol trsdormal sysicm) submilted to FDA

14 Dec 1992 Firsi draft of Protocal 98188 (Phasc3 ostcopornsis proventivn study) sibmiticd
to FDA for revicw and comment (IND 40 928; Scrial No. 837)

23 Fob 2000 FDA Diviston of Reproduciive snd Umlogic Drug Products (DRUDP; provided

* writin comments un Tirst draft of Protocol 98188

20 Mar 2800 Berlex writion rosponse (IND 40,92%; Scrial No. 0591 to the 25 Fob 2000
DRUDP comments an first draf of Protocol 28188

17 Jul 2000 DREUDP written roply {o the 20 Mar 2000 Berdex rosponse congerning  the first
draft of Protocol 9818%

13 Sep 2001 DRUDP informed Berlex (vip phang contagt) that DREUDP woyld remain fhe
ovicwing Division despite plans for the Division of Metabolic snd Endocring
Dz Products (DMEDP) to take over osleoporosis

19 Apr 2002 Pratogol 305851 fphass 1 bioaygildbility study) submitted to FDA for rovigw

: and comment (D 40,928; Scrigl No, 075}

14 Sep 2001 FDA-Berlex inferictions selovani (o stattstics] anslysis (SAmendment 4) of

10 02 Apr 2002 Pmtocol SR18% (via wiiten comment, teloconferenpe, and phong contact)

22 Jan 2003 Pro-NDA mecting request sybmitted to DRUDP ynder NDA 20-375

10Fch2003  DMEDP informed Berlex (via phong sontact) that DMEDP (not DRUDP)

- would now be the reviewing Division

20 Fols 24162 Admintsirative prolimingry investigational now drug applicaian (PIND) No.
66,714 gssigned by DMEDP (o be nsed fnstead of MDA No. 20-375, which
can’t bo mfermmced in g scoond division)

27 Mac 2603 Pro-NDA morting package submitted (o DMEDP (IND 66,714; Scrigl No, A01)

10 Apr2003  Pro-NDA mosting with DMEDP

02 Jol 2003

Now NDA Na, 21-674 assigned by DMEDP
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Appendix 2. Climara Prescribing Information

Appears This Way
On Original
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This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Bruce Stadel
5/13/04 02:09:00 PM
‘MEDICAL OFFICER

Eric Colman

5/13/04 02:45:07 PM

MEDICAL OFFICER

Agree with Dr. Stadel’s assessments



ERRATA & ADDENDUM TO REVIEW

NDA # 21-674

Menostar™ (estradiol, fransdermal, 0.014 mg per day)

Berlex Laboratories, Inc. '

Indication: Postmenopausal Osteoporosis

Reviewer: Bruce V. Stadel, MD, MPH

Dates Covered by Erata & Addendum: 9 May 2004 to 8 June 2004
Date Errata & Addendum Completed: 15 Jun e 2004

Errata

~ The following errors In the Original Review, dated 13 May 2004, and completed
on 9 May 2004 are hereby comrected:

Cover page, line 13 says “...only 1 woman had proliferation at both endpoints.”
This should say “...only 2 women..."

Page 8, line 8 says “...only 1 woman had proliferation at both endpoints.”
This should say “...only 2 women..."

Pdge 42, lines 10-11 says “For the Menostar group minus the placebo group, the
mean percentages were..." This should say “For the placebo group minus the
Menostar group, the percentages were..."

- Addendum

Submissions fo NDA # 21-674 that | reviewed between completion of my Original
Review on 9 May 2004 and the Approval Letter on 8 June 2004 included:

Submitted to NDA on 7 June 2004

19 May 2004 fax to Dr. Stadel with information about patients with
proliferative endometrium. '

Submiitted fo NDA on 14 June 2004
1 June 2004 e-mail fo Dr. Stadel with proposed wording and justification
for Dosage and Administration section of Prescribing Information, and fax

to Dr. Stadel with related references.

2 June 2004 e-mail to Dr. Stadel with table on vaginal bleeding and
supportive summary. '



3. June 2004 e-mail to Dr. Stadel with refined wording for Dosage and
Administration section or Prescribing Information, a with supportive
appendix, and related references.

Discussion of the above submissions between Berlex and the Division, and
consideration of class labeling, led to the approved labeling regarding the
Indication, the use of progestin, and endometrial biopsies.

Appears This Way
On Original



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

Bruce Stadel
6/15/04 03:53:51 PM
MEDICAL OFFICER

Eric Colman
6/15/04 04:30:20 PM
MEDICAL OFFICER



NDA 21-674

To:

Through:

From:

Date of Consultation:
Drug Name:
Trade:

Generic name
Chemistry:

Sponsor

Pharmacologic category:

Dosage Form:
Strength:
Proposed Indication:

Related Submission:

- Related Documents:

NDA SAFTEY CONSULTATION

Bruce Stadel, M.D.

Medical Officer, HFD-510

Division of Metabolism and Endocrine Drug
Products (DMEDP)

Daniel Shames, M.D.

Division Director, HFD-510

Division of Reproductive and Urologic Drug
Products (DRUDP)

Phill H. Price, M.D.

Medical Officer, HFD-580

Division of Reproductive and Urologic Drug
Products (DRUDP)

September 29, 2003

Menostar

‘Estradiol Transdermal System

Estradiol, USP (estra-1.3.5,-(10)-triene-3, 176
diol

Berlex _
340 Changebridge Road
P.O. Box 1000

Montville, NJ 07045-1000

Estrogen

Transdermal patch

One 3.25 cm? patch contains 1.0mg estradiol
applied weekly. The estradiol delivery rate is

0.014mg per day.

Prevention of Osteoporosis in Postmenopausal
Women

August 2, 2003
IND 40, 928 (Climara®), Protocol 98188 (Phase 3

Osteoporosis prevention study), Administrative
(PIND) No. 66714 '



Date NDA Submitted: August 7, 2003

EXECUTIVE SUMMARY

The sponsor conducted a Phase 3 multicenter, double-blind, randomized, placebo-
controlled study of 2 years duration. The primary efficacy objective was to demonstrate
the effectiveness of using low dose transdermal estradiol compared to placebo in the
prevention of osteoporosis in postmenopausal women with an intact uterus. The primary
safety objective was to demonstrate the endometrial safety of an unopposed estradiol
patch compared with ptacebo in postmenopausal women.

Endometrial biopsy results demonstrated a proliferative endometrium in 12 (5.8%) low-
dose estradiol patients and 2 (1%) placebo patients after the 12-month visit; 7 (3.4%)
low estradiol patients and zero (0%) placebo patients demonstrated proliferative
endometrium after 24-months (or final) visit. After 12-months of treatment, no
hyperplasia was diagnosed in either treatment group; at 24-months of treatment, there
was 1 (0.5%) case of atypical endometrial hyperplasia (the precursor to endometrial
cancer) in a low dose estradiol patient. ‘

- An endometrial proliferative rate of 5.8% at one year of use and 3.4% at 2 years is foo
high for unopposed estrogen use. This statement is made in the context of at baseline
there were no cases of proliferation in any of the biopsy specimens. In addition, 1 case
of atypical endometrial hyperplasia supports the time-tested concept that proliferation of
the endometrium in any postmenopausal women needs investigation and biopsy.
Therefore, if this product is approved for prevention of osteoporosis, endometrial biopsy
should be standard of care for follow up; if biopsy can not be performed, an ultrasound
with an endometrial stripe of 3mm is more reassuring. Endometrial stripes of equal to or
greater than 4mm (if a biopsy cannot be accompllshed) may require treatment with a
progestin.

1.0 Background and Reqguiatory History

.Endometrial carcinoma is the most common malignancy of the female genital tract,
accounting for all most half of all gynecologic cancers in the United States. About 39,300
new cases are diagnosed annually, resulting in more than 6,600 deaths. Overall, about
2% to 3% of women develop endometrial cancer during their lifetime.

Endometrial cancer is a disease that occurs primarily in postmenopausal women and is.

increasingly virulent with advancing age. The role of estrogen in the development of .
“most endometrial cancers has clearly been established; any factor that increases
-exposure to an unopposed estrogen increased the risk of for endometrial cancer.

. Estrogen therapy is an established risk factor for endometrial hyperplasia and cancer.
The risk for endometrial cancer is 4 to 8 times greater in postmenopausal women

_ receiving unopposed estrogen, and the risk increased with time and higher estrogen
doses. This risk can be decreased by the add|t|on of a progestin to the estrogen either
cycllcally or continuously.

Postmenopausal uterine bleeding is caused by a number of cbnditions. In approximately
60-80% of cases the cause of uterine bleeding is atrophic endometrium; estrogen



replacement therapy is the cause of uterine bleeding in 15-25% of cases; endometrial
hyperplasia is the cause of uterine bleeding in 5-10% of cases; and endometrial cancer
is the cause of uterine bleeding in 10% of cases.

Climara® (NDA 20-375) was approved on December 22, 1994. The dosages of this
approved product were 0.05 and 0.1mg/day. The application was approved for once
weekly application to the abdomen. Subsequent supplements to the NDA provided for
additional sites other than the abdomen via pharmacokinetic studies. On March 23,
1998, the 0.075mg/day estradiol dosage was approved for the treatment of moderate to
severe vasomotor symptoms; on March 5, 1999 (supplement 011) the 0.025 mg/day
dose was approved for the prevention of postmenopausal osteoporosis. Supplement 011
did not provide for a vasomotor indication. '

On June 2, 2000 the sponsor submitted supplement 016 which provided for the

- 0.025mg/day to be studied for vasomotor symptoms. The sponsor submitted two
studies, one placebo controlled study and one comparative study to support Climara®
(0.025mg/day) in the treatment of moderate to severe vasomotor symptoms.
Supplement 016 was approved on April 5, 2001.

On December 14, 1999 the first draft of Protocol 98188 (Phase 3) osteoporosis
prevention study) was submitted DRUDP for review and comment.

On February 25, 2000 DRUDP provided written comments on the first draft of Protocol
98188.

On September 13, 2001 DRUDP informed Berlex that DRUDP would remain the
reviewing Division despite plans for DMEDP to take over the osteoporosis indication.

"~ On February 10, 2003 DMEDP informed Berlex that DMEDP (not DRUDP) would now
be the reviewing division.

On April 10, 2003 a Pre-NDA meeting was held with DMEDP. ‘
On July 2, 2003 a new NDA number 21-674 was assigned by DMEDP to distinguish

Menostar™ from Climara®.

2.0 The Approach to Evaluation of Drugs for the Treatment of Menopausal Symptoms
and Osteoporosis ‘

In August 1992 a labeling Guidance for Estrogen Drug Products was published for
comment. After an Advisory Committee meeting in November 1992, pharmaceutical
companies began working on estrogen/progestin products for the treatment of '
vasomotor symptoms (VMS) and osteoporosis. Products could either be a continuous
combined method or a continuous sequential method used to protect the endometrium
from unopposed estrogen. In March 1995 a Labeling Guidance was published for
combination estrogen/progestin drug products which-outlined how the excess risk of
endometrial cancer associated with ERT and its use in the treatment of osteoporosis
should be studied. Requirements for symptomatic indications (vasomotor symptoms),
endometrial protection, and. osteoporosis were outlined in this document and have been
followed by the two primary reviewing Divisions of FDA, HFD-510 and HFD-580 since



March 1995. On September 27, 1999 a Draft Labeling Guidance (Docket 98D0834) was
placed in the Federal Register and was entitled “Labeling Guidance for
Noncontraceptive Estrogen Drug Products- Prescribing Information for Healthcare
Providers and Patient Labeling.” The previous Guidance documents was updated in
January 2003 and is entitled “Labeling Guidance for Industry---Estrogen and
Estrogen/Progestin Drug Products for the Treatment of Vasomotor Symptoms and
Vulvar and Vaginal Atrophy Symptoms—Recommendations for Clinical Evaluation.
Since the creation of DRUDP from the parent division, DMEDP in June 1996, there has
be an overlap of indications, especially relating to osteoporosis, and a subsequent need
for consultation between DMEDP and DRUDP.

3.0 Review of Safety Data Specifically regarding the Endometrium

Note: ThIS review is confined to endometrial safety data. All efficacy data and
pertinent safety data other than the endometrium will be incorporated mto the
review done by the primary reviewer.

The sponsor submitted a Phase 3 multicenter, double blind, randomized, placebo-
controlled study to evaluate the safety and efficacy of a low dose estradiol given by
continuous transdermal administration in the prevention of osteoporosis in
postmenopausal women. The study was conducted at 9 sites in the US and was
initiated on January 10, 2000 and completed on November 23, 2002. Approximately 410
patients with an intact uterus were planned for entrance into this study. Approximately
417 patients were analyzed in the safety data set.

The primary efficacy objective was to demonstrate the effectiveness of a low dose
unopposed estradiol administered transdermally, compared with placebo for the
prevention of osteoporosis in postmenopausal women. The primary safety objective was
to demonstrate the endometrial safety of an unopposed estradiol patch compared with
placebo in postmenopausal women with an intact uterus.

All subjeéts received one 3.25 cm? pétch with an estradiol delivery rate of 0.014mg/day.
In addition, patients received Tums® tablet (400 mg of calcium each) and Centrum®
tablet (162 mg of calcium each); patients were also provided with vitamin D supplements
(4001UV).

Inclusion Criteria
~ Women who satisfied the following criteria were included into the study:

Age 2 60 years and < 80 years

Amenorrhea for 2 5 years

Evaluable BMD for spine and hip -

Intact uterus, ability to have endometrial biopsy performed and diagnostically
valid negative endometrial biopsy. If adequate tissue, endometrial thickness
< 4 mm on vaginal ultrasound, and

o Signed informed consent.



Exclusion Criteria
Only exclusion criteria related to the endometrium are identified:

* Baseline endometrial biopsy showing simple hyperplasia or worse

¢ Any history of breast or endometrial cancer, or malignant melanoma

e Estrogen or progestin therapy (oral, transdermal, intramuscular, intrauterine or
intravaginal administration) within 3 months prior to start of study.

Comment: Above inclusion and exclusion criteria are consistent with previous
studies for osteoporosis and vasomotor symptom studies and identify
appropriate criteria that were included/excluded in previous studies.

Conduct of Study Relating to Endometrial Biopsy and Transvaginal Ultrasonography

Patients had endometrial biopsies performed at baseline, Visit 3 (month 12), Visit 6
(month 24), and any time when medically indicated. At baseline, Visit 3, and Visit 6, an
endometrial aspiration biopsy was performed, and if needed, transvaginal
ultrasonography was performed by the principal investigator and/or associate using
procedures consistent with the current clinical practices at each site. At screening, if it
was not possible to enter the uterine cavity for endometrial biopsy, the participant was
not.enrolled. The endometrial sample was sufficient if it contained strips of endometrial
epithelium. If tissue obtained at endometrial biopsy was insufficient for diagnosis, vaginal
ultrasound was performed and endometrial thickness of less than 4mm was considered
to represent atrophic/inactive endometrium and the patient was eligible to enter the
study. Women with an endometrial thickness of = 4mm at baseline were excluded unless
a repeat endometrial biopsy was histologically normal.

A central reading laboratory was used for processing and evaluation of the endometrial
biopsy slides. All endometrial biopsies were evaluated by 2 independent pathologists,
located at different pathology laboratories, blinded to treatment assignment and to each
other’s diagnostic reading, If there were discrepancies between the first and second
read, a third independent, referee pathologist evaluated the samples in order to settle
the dispute and to provide a final diagnosis. This procedure was followed for disputes
involving both normal and abnormal diagnoses.

~ Comment: The reading of endometrial slides in this study differs from those
published in the Labeling Guidance of January 2003. In the Guidance document a
single pathologist reader initially assesses the slide from the endometrial biopsies
obtained at screening. For the efficacy evaluation, the concurrence of two of the
three pathologists is accepted for final diagnosis. If there is no agreement among
the three pathologists, the most severe pathologic diagnosis (i.e., atypical
hyperplasia > complex hyperplasia >simple hyperplasia > benigh endometrium)
. would be used as the final diagnosis. From this reviewer’s perspective, the slide
reading pr :

These evaluations determined eligibility for the study, discontinuation from the study and
follow-up of study patients. In any patient who developed an abnormal éndometrial polyp
alone (no adjacent endometrial tissue analyzable) or hyperplasia or any condition more
severe at any time during the study, study medication was immediately discontinued and



the patient was given appropriate treatment and follow-up. The patient was followed until
resolution of endometrial pathology or until a stable clinical state was reached. Also, in
cases of prolonged moderate to severe vaginal bleeding (longer than 7 days),
transvaginal ultrasonography (TVS) and/or endometrial biopsy were performed
indicated.

Normal tissue was defined in the following categories: Strips of benign surface and
glandular lining epithelium, inactive/atrophic endometrium, proliferative endometrium,
progestational secretory endometrium, and menstrual type endometrium. Abnormal
biopsy results were classified as simple hyperplasia (atypia), complex hyperplasia
without atypia, atypical hyperplasia, and cancer. There was a separate designation for
polyps, they were either present or not.

RESULTS

-All except 1 of 417 patients enrolled in the study had an endometrial biopsy performed at
baseline. One patient did not have an endometrial biopsy at baseline due to a stenotic -
cervix. A total of 95 (22. 8%) patients underwent transvaginal ultrasound (TVS) at
baseline.

At baseline results indicate 321 (77%) of 417 patients enrolled who had sufficient tissue
for diagnosis had normal tissue. Approximately 95 (22.8%) had tissue that was
‘considered insufficient for diagnosis. In this group, 42 (20.2%) were in the low estradiol
group and 53 (25.4%) was in the placebo group. There were no abnormal baseline
endometrial biopsy results and no polyps were present in either group. In the group
classified as normal 26 (6.2%) patients had an endometrium classified as
inactive/atrophic group; of this total 15 (7.2%) were in the low dose estradiol group and
11 (5.3%) were in the placebo group. No patient in either group had endometrial tissue
classified as proliferative. There did not appear to be any difference between treatment
groups in the distribution of classifications of normal tissue.

At baseline the endometrial thickness was 2.5mm for the low dose estradiol group and
2.7mm for placebo patients. A placebo patient (#600013) had an endometrial thickness
equal to 14mm at baseline. There was insufficient tissue for diagnosis obtained from
baseline endometrial biopsy. This patient was randomized and received study
medication for approximately 5 weeks. She was discontinued from the study due to
protocol violation. In addition, this patient underwent a D&C for removal of an
endometrial polyp; she was followed in the study until completion.



Safety Data Summation tables
12-month endometrial biopsy and TVS results
Table 1

Sponsor’s Table 39 (unmodified)

12-Month Endometrial Biopsy Results—Safety Set

Variable Month 12 12- Month Endpoint
Ultra-Low  Placebo Total Ultra-Low Placebo  Total
Estradiol Estradiol
N=208 N=209 - N=417 N=208 N=209 N=417
(%) n(%) n(%) n(%) n(%) (%)
Biopsy®
Yes 176(84.6) | 162(77.5) | 338(81.1) | 178(85.6) | 163(78.0) | 341(81.8)
No 11(5.3) 20(9.6) | 31(7.4) 11(5.3) | 25(12.0) | 36(8.6)
Biopsy results
Tissue
Insufficient for 29(13.9) | 38(18.2) | 67(16.1) | 30(14.4) | 38(18.2) | 68(16.3)
Diagnosis
Normal 147(70.7) | 124(59.3) | 271(65.0) | 148(71.2) | 125(59.8) | 273(65.5)
Strips of benign - ‘
surface/glandular | 92(44.2) | 108(51.7) | 200(48.0) | 93(44.7) | 109(52.2) | 202(48.4)
lining epithelium
Inactive/Atrophic | 42(20.2) | 14(6.7) | 56(13.4) | 42(20.2) | 14(6.7) | 56(13.4)
endometrium
Proliferative: 12(5.8) 2(1.0) 14(3.4) 12(5.8) 2(1.0) 14(3.4)
1 endometrium .
Progestational 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
secretory
endometrium
Menstrual type 0(0) 0(0) - 0(0) 0(0) 0(0) 0(0)
endometrium
Polyps : , ‘
No 145(69.7) | 122(58.4) | 267(64.0) | 146(70.2) | 123(58.9) | 269(64.5)
. Yes 21.0) | 2(1.0) 4(1.0) 2(1.0) 2(1.0) 4(1.0)
Abnormal 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Simple 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
hyperplasia with ‘
atypia- . :
Complex 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
hyperplasia '
without atypia
Atypical 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
hyperplasia ’
Cancer 0(0.0) 0(0:.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Polyps ' : .
No = 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Yes 0(0.0) } - 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)

"~ N= total number of patients; n=number of patients with data available




®Represents the last observed post baseline value (at that time point) carriéd forward. For
performance of biopsy (Yes/No) represents the Month 12 visit or the last visit; for biopsy results,
represents the last visit which a biopsy was taken

®Includes only those patients who completed a Month 12 or early withdrawal visit

Note at month 12, 341(81.8%) of patients had an endometrial biopsy result that was the
last observation carried forward (LOCF). Also note that 8.6% of patients have no biopsy;
of this total 11(5.3%) were in the low dose estradiol group and 25(12.0%) were in the
placebo group. In patients who had endometrial insufficient tissue for diagnosis 30
(14.4%) were in the low dose estradiol group and 38(18.2%) were in the placebo group.

Twenty-three (23) diagnoses were discrepant between the 2 primary readers. Most (21
of 23) of the disputed diagnoses involved normal results, however, 2 involved abnormal
results.

Table 2
Results of Discrepant Diagnoses for Normal/Abnormal Issues

Independent Reader Results

Patient | Treatment First Second Third (Referee) Final
Number Group _ Diagnosis
001251 Placebo Abnormal-simple Normal- - Normal-benign
hyperplasia without | inactive/atrophic | strips/glandular lining
: cytological atypia endometrium '
002018 | Ultra-low Abnormal-cancer Normal polyp Abnormal-
estradiol B : polyp/adenosarcoma

Overall, 258/341 (73.3%) of biopsied patients had either strips of benign surface or
glandular endometrium or inactive atrophic endometrium. A significant finding in

-postmenopausal women is proliferative endometrium. In the low dose estradiol group
note 12 (5.8%) had a diagnosis of proliferative endometrium compared to 2 (1.0%) in the
placebo group. Although 5.8% vs. 1% is not statistically significant, it is worrisome _
because proliferative endometrium is not a normal finding in the postmenopausal women
and clinical investigation should be initiated. Note two benign polyps in both groups.

- Comment: The reason that greater than twice as many placebo patients than low
-dose estradiol patients (21.0% vs. 5.3%) did not undergo biopsy is unclear.
However, having almost 82% of patients submit to a biopsy at 12-months implies a
good study with good follow-up.




Table 3
‘Safety Data Summation Tables
24-month endometrial biopsy and TVS results

Sponsor’s Table 40 (unmodified)

N= total number of p

atients; n=number of patients with data available

Variable Month 24 24-

MonthEndpoint® :

Ultra-Low  Placebo Total Ultra-Low  Placebo

Total

Estradiol - Estradiol
N=208 N=209 N=417 N=208 N=209
N=417
n{%) n(%) n(%) n(%) n(%)

n(%) .

Biopsy® ‘
Yes 155(74.5) | 136(65.1) | 291(69.8) | 169(81.3) | 155(74.2) | 324(77.7)
No _ 18(8.7) | 25(12.0) | 43(10.3) | 20(9.6) | 33(15.8) | 53(12.7)

Biopsy results '

Tissue Inufficient :

for Diagnosis 13(6.3) 18(8.6) 31(7.4) | 23(11.1) { 31(14.8) | 54(12.9)

Normal 140(67.3) | 117(56.0) | 257(61.6) | 156(75.0) | 136(65.1) | 292(70.0)

Strips of benign ' :

surface/glandular | 50(24.0) | 63(30.1) | 113(27.1) | 58(27.9) | 80(38.3) | 138(33.1)

lining epithelium '

Inactive/Atrophic | 83(39.9) | 54(25.8) | 137(32.9) | 88(42.3) | 56(26.8) | 144(34.5)

endometrium . '

Proliferative 6(2.9) 0(0.0) 6(1.4) 7(3.4) 0(0.0) 7(3.7)

endometrium : _

Progestational 1(0.5) 0(0) 1(0.2) 1(0.5) 0(0) 1(0.2)

secretory :

endometrium

Menstrual type 0(0) 0(0) 0(0) 1(0.5) 0(0) 1(0.2)

endometrium

Polyps - .

No = 139(68.8) | 117(6.0) | 256(61.4) | 154(74.0) | 135(64.6) | 289(69.3)
Yes 1(0.5) 0(0.0) - 1(0.2) 2(1.0) 1(0.5) 3(0.7)

Abnormal 2(2.0) 0(0.0) 2(0.5) 2(1.0) 0(0.0) 2(0.5)

Simple _ 0(0.0) 0(0.0) 0(0.0) |- 0(0.0) 0(0.0) 0(0.0)

hyperplasia with '

atypia :

Complex - 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)

hyperplasia

without atypia :

Atypical 1(0.5) 0(0.0) - 1(0.2) 1(0.5) 0(0.0) 1(0.2)

hyperplasia : : |

Cancer 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)

Polyps : .

" No 1(0.5) | 0(0.0) 1(0.2) 1(0.5)- 0(0.0) | 1(0.2)
Yes® 1(0.5) 0(0.0) 1(0.2) | 1(0.0) | 0(0.0) 1(0.2)
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’Represents the last observed post baseline value (at that time point) carried forward.
For performance of biopsy (Yes/No) represents the Month 12 visit or the last visit; for
blopsy results, represents the last visit which a biopsy was taken

®Includes only those patients who completed a Month 12 or early withdrawal visit
“Polyp with atypical stroma/adenosarcoma

Note at month 24, 324(77.7%) of patients had an endometrial biopsy result that was the
last observation carried forward (LOCF). Also note that 53 (12.7%) of patients have no
biopsy; of this total 20 (9.6%) were in the low dose estradiol group and 33(15.8%) were
in the placebo group. In patients who had endometrial tissue insufficient for diagnosis,
23 (11.1%) were in the low dose estradiol group and 31(14.8%) were in the placebo
group. Overall, 287/324 (87.0%) of biopsied patients had either strips of benign surface

~ or glandular endometrium or inactive atrophic endometrium. Significantly, as compared
to the 12-month study, there was 1 case of atypical hyperplasia. This lesion is a definite
precursor to endometrial carcinoma and illustrates that in some individuals that may be
predisposed, unopposed estrogen, even in low dosages, may place the patient at risk for
endometrial carcinoma. In the low dose estradiol group 7(3.4%) had a diagnosis of
proliferative endometrium compared to 0 (0.0%) in the placebo group. Although 3.4% vs.
0% is not statistically significant, proliferative endometrium is not a normal finding in the
postmenopausal women and clinical investigation is warranted. Note two polyps, in low

~ dose estradiol group (one malignant) and in the placebo group one (benign polyp).
Significantly, this malignant polyp was a stroma/adenosarcoma. This malignant tumor is
not associated with estrogen therapy and probably arose de novo.

Gyhecologists who follow postmenopausal women are keenly aware that any
postmenopausal bleeding needs to be investigated. This is because bleeding appears to
be a precursor to most cases of endometrial hyperplasia and carcinoma. The bleeding
may be classified as bleeding, spotting, or both. In this study all patients who
participated in the intent-to-treat (ITT) population were required to have an endometrial
biopsy at baseline, at 12-month and at 24-months. In addition a significant number of
patients had a transvaginal ultrasound (TVS). Study protocol required that all bleeding
that occurred in excess of 7 days was to be investigated with endometrial biopsy, and if
unable to obtain biopsy, a TVS. Therefore, as a secondary safety parameter, this
reviewer will review bleeding. Prior to addressing bleeding it should.be noted that one
patient out of 50 was excluded from the analyses due to protocol violation of an
endometrial stripe >4mm and a non-successful endometrial biopsy.

All bleeding in study 98188 was recorded on the basis of patient diary. In cases of .
prolonged bleeding (longer than 7 days) TVS and/or endometrial biopsy was performed
as indicated and evaluated for safety. It is noted that patients who bled within 7 days of
an endometrial biopsy are not included in this data.

The number of patients who had bleeding during treatment was 46 (22.1%) in the low
dose estradiol group and 32 (15.3%) in the placebo group. In the low dose estradiol
group, 30 of 46 patients with bleeding had a normal biopsy at 12 and 24 months and/or
when an unscheduled biopsy was performed. One patient (#002018) had an abnormal
biopsy result (polyp/adenoadenosarcoma) diagnosed at 24-months of treatment. Of the
remaining 15 patients tissue was insufficient for diagnosis, or the uterus could not be-
entered with the Pipelle® (biopsy instrument). Two patients (#100003 and #700018) did
not have an endometnal thickness evaluated by TVS. Patient 100003 refused TVS and
patient had a hysterectomy after 12 months of treatment. Endometrial thickness
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was >4mm in 4 patients via TVS. In these 4 patients, 2 had a normal or inactive/atrophic
endometrium via biopsy. In the remaining 2 patients, 1 patient 9002152) had an
unsuccessful endometrial biopsy with an endometrial stripe of 4.6mm, no additional test
were done at 24 months; the other patient (#002204) had an endometrial thickness of
4.4mm. This patient underwent a second TVS four months later; at 24-months her
endometrial biopsy was read as inactive/atrophic endometrium.

In the placebo group, 9 of 32 patients who had bleeding had a normal biopsy at 12 and
24 months and/or when an unscheduled biopsy was performed. In the remaining 23
patients, the tissue was insufficient for diagnosis or the uterus could not be entered.

In addition, 5 patients had an endometrial thickness >4mm. Of these 5 patients, 4 had
an endometrial biopsy that confirmied normal or inactive/atrophic endometrium. The fifth
patient (#400038) had an endometrial thickness of 4.9mm at 12 months. An attempt to
biopsy her was unsuccessful and further treatment was not outlined.

One patient (#400092) in the low dose estradiol group appears to have had an
inadequate work-up. This patient had a baseline biopsy that revealed tissue insufficient
for diagnosis. At 12-months, a TVS revealed an endometrial thickness of 4.5mm. It is
noted that the uterus was not entered with the Pipelle® and yet the description of the
biopsy revealed strips of benign surface and glandular lining epithelium that is probably
from the cervix. At 24-months, a TVS revealed an endometrial stripe of 8.3mm. The
uterus was not entered with the Pipelle® and the biopsy again revealed strips of benign
surface and glandular lining epithelium. Clearly, if the physician states that he/she has
not entered the endometrial cavity upon attempted biopsy, then additional diagnostic
measures should have been performed since the endometrial stripe had increased from
4.5mm to 8.3mm. Increasing endometrial stripes or endometrial stripes greater than
5mm are suggestive of hyperplasia. Again, further diagnostic treatment with a D &C is
necessary for complete resolution of this case.

4.0 Conclusions regarding the Safety.of Menostar® when treating osteopor05|s ina
postmenopausal WIth a uterus

Since the approval of Prempro® in 1994, the standard of care has been to combine and
estrogen with a progestin to decrease the incidence of endometrial hyperplasia (with or
without atypia) in an effort to decrease the well-documented risk of endometrial cancer
produced when estrogen is given in an unopposed manner. Two documents were
published, one in April 1994, entitled “Guidelines for Preclinical and Clinical Evaluation of
Agents Used in the Prevention or Treatment of Postmenopausal Osteoporosis” and a
Guidance document was published in March 1995 entitled “Guidance for Clinical
Evaluation of Combination Estrogen/Progestin- -Containing Drug Products use for
Hormone Replacement Therapy of Postmenopausal Women.” These documents
outfined the recommendations for hormone therapy and combination hormone
replacement trials relatlng to symptomatlc indications, endometnal protectlon and
osteoporosis.

Osteoporosis is usually considered a life-time treatment because withdrawal of treatment
usually results in bone loss that is more pronounced in the first few years after
menopause and continues over the life of the woman. Therefore, if an unopposed
estrogen treatment was used as the primary treatment, the endometrium must be
protected against unopposed estrogen, even if the estrogen is considered a low dose in
relationship to treatment of the bone. At one year the proliferation rate was 5.8% and at
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two years the rate was 3.4%. It is unknown as to how many cased will progress to
atypical hyperplasia, but in this trial the one case is worrisome, and fortifies the adage
that proliferation in any postmenopausal female must be monitored and in some cases
treated. As in this study, the general population show be monitored and treated
according to the standards of the treating area.

Conclusion

In a Phase 3, randomized, double-blind placebo controlled study of two years duration
one case of atypical endometrial hyperplasia was demonstrated. In addition, at one year
of treatment the proliferation rate was 5.8% and at 2 years the proliferation rate was
3.4%. The endometrial hyperplasia and proliferation rates confirm the concept that
unopposed estrogen, even if used at lower dosages, can predispose a patient to either a
pre-malignant lesion or endometrial cancer if patients are not carefully followed. Patients
should at a minimum be required to have an endometrial biopsy at one year (Novak’s
Gynecology, 13™ edition, 2002); if the cervix is stenotic, a pelvic ultrasound that
demonstrates an endometrial stripe of 3mm is more reassuring. Endometrial stripes of
equal to or greater than 4mm (if a biopsy cannot be accomplished) may require
treatment with a progestin. Biopsy is preferred because ultrasound does not address the
endometrial proliferation that occurs and the possible need for a progestin.

Recommendation

. If the primary medical reviewer assesses that Menostar™ is effective and safe for its
intended use to treat osteoporosis, sponsor should adopt the initial paragraph in the
Labeling Guidance to Industry published January 2004 in the Dosage and Administration
section that recommends that in a woman with a uterus a progestin be used. If the
sponsor does not adopt this initial paragraph in the estrogen label, the label should
reflect the fact that endometrial biopsy is the preferred method to adequately assess the
endometrium at one year intervals for any patient receiving unopposed estrogen. If an
adequate endometrial biopsy can not be obtained a pelvic ultrasound should be
performed and progestin use initiated. A treatment algorism that includes intermittent
use of a progestin may be appropriate for this product.

Phill H. Price, M.D.
April 1, 2004

This reviéw is 13 pages and a short addendum to the review is page 14.
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Addendum to Review

On March 25, | requested additional information on two patients, #400092 and #400038.
The sponsor responded with the additional data. Patient 400092 did have successful
endometrial biopsies at months 12 and 24. The uterus was entered and the histological
result was normal with strips of benign surface and glandular lining epithelium and no
endometrial polyp. '

Patient 400038 had a normal screening biopsy that revealed strips of benign surface and
glandular lining epithelium and an endometrial polyp on August 14, 2000. On August 27,
.2001 an attempted endometrial biopsy was unsuccessful, therefore and transvaginal
ultrasound was performed on August 29, 2001 with the result showing endometrial
thickness of 4.9mm. The patient refused further a biopsy and discontinued the study

- medication on August 31, 2001.

The sponsor’s response is adequate and no additional data is required.

In addition, on April 6, 2004 the sponsor submitted a proposed algorithm to be placed in
the Dosage and Administration section of the label for Menostar™. This algorithm is
meant as a guide to physician and patients in the most appropriate use Menostar™. In
this proposal, as part of the continuing evaluation of expected bleeding, patients will stop
use of Menostar™ and an endometrial biopsy will be performed.

As stated previously in the body of the review, the Guidance Document For industry for
Noncontraceptive Estrogen Drug Products for the Treatment of Vasomotor Symptoms
and Vulvar and Vaginal Atrophy Symptoms of January 2004 does not recommend use of
estrogen alone without concurrent use of a progestin (use of a progestin for 14 days has
been shown to be efficacious). After consultation with gynecological sub-specialists in
HFD-580, the consensus of the review team is progestin should be used at 6-month

" intervals for 14 days and an endometrial biopsy performed at yearly intervals. The
rationale is even with combined or continuous estrogen plus progestin, the risk of
endometrial hyperplasia is reduced to-approximately 1% or less, but this reduction is' not
0%. Therefore, the most comprehensive treatment and evaldation of patients receiving
Menostar™ should involve a progestin and/or endometrial biopsy unless data can be
produced that reveals no endometrial effect in this patient population after 3-5 years of
treatment. This might be achieved with a Phase IV commitment. ’

In addition, on April 12, 2004 a second in-house consultation was sought and. obtained

- from members of the reproductive team in HFD-580. The sponsor’s proposed algorithm
was explained and the opinion of the division is that estrogen, even when given in very
low dosages to prevent osteoporosis, should have progestin treatment to negate the
effect of unopposed estrogen on the endometrium. As an alternative, if the sponsor
chooses not to adopt the class label for estrogen products, the sponsor should biopsy all
. patients with bleeding and all patients should be biopsied at one year intervals. if any
proliferation is demonstrated with biopsy, that patient should be treated with a progestin.

- In summary, it is recommended that class labeling for estrogen and estrogen/progestin
products be adopted for Menostar™. if the sponsor elects not to use estrogen class
labeling, all bleeding should be investigated by biopsy and all patients should be
biopsied at yearly intervals until long term safety data is obtained showing no
proliferative effect upon the endometrium.
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