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Activelle™ P M g/ Oﬁ(

ACTIVELLE™ v
{estradiol/norethindrone acetate tablets)

1mg/0.6mg
Rx only
DESCRIPTION

Activelle™ is a single tablet containing an estrogen, estradiol (E;). and a progestin,
norethindrone acetate (NETA), for oral administration. Each tablet contains 1 mg
gstradiol and 0.5 mg norethindrone acetate and the following excipients: lactose
monochydrate, starch (corn), copovidone, talc. magnasium stearate, hydroxypropyl
methylcslivlose and triacetin.

Estradiol (E,;) Is @ white or almost white crystalline powder. Its chemical name is estra-1,

3 .5 (10)-triene-3, 17p-diol hemihydrate with the empirical formula of CyH,0; %2 H,0
and a molecular weight of 281.4. The structural formula of E, is as follows.

OH

=0

Estradiol
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Norethindrone acatate (NETA) is a white or yellowish-white crystalline powder. Its
chemical nama is 17 -acetoxy-19-nor-17¢ -pregn-4-en-20-yn-3-one with the empirical
formula of C,,M,305 and malecular weight of 340.5. The structural formula of NETA is

as follows:

Norethindrone Acetate

CLINICAL PHARMACOLOGY

Estrogen drug products act by regulating the transcription of a limited number of genes.
Estrogens diffuse through cell membranes and bind to and activate the nuclear estrogen
receptor, 8 DNA.binding protein that is found in estrogen-responsive tissues. The
activated estrogen receptor binds to specific DNA sequences, or hormone-response
elemants, that enhance the transcription of adjacent genes and in turn lead to the
obsarved effects. Estrogen receptors have been identifiad in tissues of the reproductive
tract, breast, pituitary, hypothalamus, liver, end bone in women.

Estrogens are largely responsible for the development and maintenance of the female
repraductive system and secondary sexusl characteristics. Although circulating
estrogens exist in é dynamic equilibrium of metabolic interconversions. estradiol is the
principal intracel!ulér human estrogen and is sybstantlally more potent than its
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metabolites, estrona and estriol, al the receptor leval. The primary source of estrogen in
normally ¢ycling adult women is the ovarian follicle. which secretes 70 to 500 ng of
estradiol daily, depending on the phase of the menstrusl cycle. After menopause, most
endogenous estrogen is produced by conversion in peripheral tissues of
androstenedione which is secreted by the adrenal cortex, to estrona. Thus, estrone
and the sulfate conjugated form, estrone sulfate, are the most abundant circulating

estrogens in postmenopausal women.

Clroulating estrogens modulate the pituitary secretion of the gonadotropins. luteinizing
hormone (LH). and follicle-stimulating hormene (FSH) through a negative feedback
mechanism. and estrogen replacement therapy acts to reduce the elevated levels of
these hormones seen in postmenopausal women.

Progestin compounds enhance cellular differentiation and generally oppose the actions
of estrogens by decreasing estrogen receptor levels, increasing local metabolism of
estrogens to less active metabolltes, or inducing gene products that blunt celiutar
responses to estrogen. Progestins exert their effects in target cells by binding to specific
progesterone recaptors that interact with progesterone response elements in target
genes. Progesterone receptors have been identified in the female reproductive tract,
breast, pituitary, hy;pothalamus. and contral nervous system. Progesting produce similar
endometrial chang¢s to those of the naturally occurring hormone progesterone.

The use of unopposed estrogen therapy has been associated with an increased risk of
endometrial hyperplasia, a possible precursor of endometrial adenocarcinoma. The
addition of 3 progestin, in adequate doses and appropriate duration, o an estrogen
replacement regimen reduces the incidence of endometrial hyperplasia, and the

attendant rigk of carcinoma In women with intact uterus.



Actlvelle™
DRAFT PACKAGE INSERT - Revision 4
Page 4 OF 35

PHARMACOKINETICS

ABSORPTION

Estradiol is well absorbad through the gastrointestinal tract. Following oral
administration of Activelle™, peak plasma estradial cancentrations are reached slowly
within 5-8 hours. Wher\ given orally, estradiol is extensively metabolized (first-pass
effect) 1o estrone sulfate, with smaller amounts of other conjugated and unconjugated
estrogens. After oral administration, norethindrone acetate is rapidly absorbed and
transformed to norethindrone. It undergoes first-pass metabolism in the liver and other
enteric argans, and reaches a peak plasma concentration within 0.5-1.5 hours. The oral
bioavailability of estradiol and norethindrone following administration of Activelle™ when
compared to a combination oral solution is 53% and 100%. respectively. The
pharmacokinetic parameters of gstradio! (E.), estrone (E,), and norethindrone (NET)
following singla oral administration of Activelle™ In 25 volunteers are summarizad in
TABLE 1.
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TABLE 1
‘ PHARMACOKINETIC PARAMETERS
AFTER A SINGLE DOSE OF ACTIVELLE™
IN HEALTHY POSTMENOPAUSAL WOMEN

Activelle™
(n=25)
Mean® + SD
Eatradiol *(E,)
AUC (0-72h) (pg/mL*h) 1083 = 310
C e (PG/ML) 3.6+ 108
t.., (N 68129
t,, (M) ° 132+47
Estrone * (E,)
AUC (0-72h) (pg/mL*h) 5223 + 1618
C e (PO/ML) 2511+ 910
toe (M) 57+14
t,, (h° 122146

Norethindrone (NET)
AYC (0-72h) (pg/mL*h) 23681 + 8023 °

Conex (PE/ML) 5308 + 1510
tsx (M) 1.0+00
t; (0 114127

AUC = grea under the Survd, C, = Mmaximum ptasma concentration,
L. ™ liMe 8t maximum plasme concentration, t,,; = halt-life,
SD = standard deviation

* bassling unadjusted deta; ® (n=23); © arithmetic mean; ¢ baseline gdjusted data

Following continuous dosing with once-daily administration of Activelle™ |, serum levels
of estradiol, estrona, and norethindrone reached steady-state within two weeks with an
accumulation of 33-l47% above levels following single dose administration. Unadjusted
circulating levels of‘Ez. E,. and NET during Activelle™ treatment at steady state (dosing

at time 0) are provided in Figures 1a and 1b.
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: Flgurse 1a
Levels of Estradiol and Estrone at Steady State
~ during Continuous Dosing with Activelle™
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Figure 1b
Levels of Norethindrone at Steady State
' during Continuous Dosing with Activelle™
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DISTRIBUTION

The distribution of éxogenous estrogens is similar to that of endogenous estrogens.
Estrogens are widely distributed in the body and are generally found in higher

concentrations in the sex hormona target organs. Estradiol circulates in the blood
bound to sex-hormone-binding globulin (SHBG) (37%) and to albumin (61%). while only
approximately 1-2% is unbound. Norethindrone also binds to a similar extent to SHBG

(36%) and to albumin (61%).

METABOLISM AND EXCRETION
Estradiol. Exogenous estrogens are metabolized in the same manner as endogenous
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estrogens. Circulating estrogens ex|st in a dynamic equilibrium of metabolic
interconversions. Thess transformations take place mainly in the liver. Estradiol is
converted reversibly to estrome, and both can be converted {o estriol, which is the major
unnary metabolite ' Estrogens also underge enterchepatic recirculation via sulfate and
glucuronide conjugation in the liver, biliary secretion of canjugates into the intestine. and
hydrolysis in the gui followed by reabsorption In postmenopausal women, a significant
portion of the circulating estrogens exist as sulfate conjugates, especially estrone
sulfate. which serves as a cireulating reservoir for the formation of more active
estrogens. The half-life of estradiol following single dose administration of Activelie™ is
12-14 hours.

Norethindrone Acetate: The most important metabolites of nerethindrone are isomers of
Sa-dihydro-norethindrone and tetrahydro-norethindrone, which are excreted mainly in
the urine as suifate or glucuronide conjugates. The terminal half-life of norethindrone Is
about 8-11 hours.

DRUG.DRUG INTERACTIONS

Coadministration of estradiol with norethindrone acetate did not elicit any apparent
influance on the pharmacokinetics of norethindrone. Similarly, no relevant interaction of
norethindrone on the pharmacokinetics of estradiol was found within the NETA dose
range investigated in a single doge study.

FOOD-DRUG INTERACTIONS

A single-dose study in 24 healthy postmenopausal women was conducted to investigate
any potential unpan:f;t of administration of Activelle™ with and without food.
Administration of Activelle ™ with food did not medify the bioavailability of estradiol,
although increases in AUC,.;, of 19% and decreases in C . 0f 36% for norethindrone
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were seen.
CLINICAL STUDIES

VASOMOTOR SYMPTOMS

Activelle™ is effective in reducing the number of moderate-to-severe vasomotor
gymptoms in postmenopausal women. In a 12.week randomized clini¢cal trial involving
82 subjects, Activelle™ was compared to 1 mg of estradiol and to plscebo. The mean
number and intensity of hot flushes were significantly reduced from baseline to week 12
in both the Activelle™ and the 1 mg estradial group compared to placebo (see Figure 2).

‘ Figure 2
Mean Weekly Number of Modarate and Severe Hot
Flushes in a 12-Week Study

%0 v B - -Placebo
§xo
b 560 i —§— 1 myg Estradiol
w
. ﬂ 30 T - I —— Aclivelle™ I
§-§4o.. '03.._,.,_'-'
%cao ¢ 0 .09 .g.-0. 4
gzo«-
% 10+
0 ! -

8 9 10 11 12

(-]
-
~
w
»
o
[<2]
~

ENDOMETRIAL HYPERPLASIA
Activelle™ reduced %the incidence of estrogen-induced endometrial hyperplasia at 1 year
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in a randomized, controlled clinical trial. This trial enrolled 1,178 subjects who were
randomized to one of 4 arms: 1 mg estradiol unopposed (n=296), 1 mg E, + 0.1 mg
NETA (n=294), 1 mg E, + 0.25 mg NETA (n=291). and Activelle™ [1 mg €, + 0.5 mg
NETA] (n=295). Atthe end of the study, endometrial biopsy resuits were available for
988 subjacts. The results of the 1 mg estradiol unopposed arm compared to Activelle ™
are shown in TABLE 2.

‘ TABLE 2
INCIDENCE OF ENDOMETRIAL HYPERPLASIA
WITH UNOPPOSED ESTRADIOL AND ACTIVELLE™

IN A 12-MONTH STUDY
1mg E; Activelle™
(n=286) {n=295)
No. of subjects with 247 a1

histological evaluation at
the end of the study

No. (%) of subjects with 38 (14.8%) 1 (0.4%)
endometrial hyperplasia at
the end of the study

During the initial mo@nths of tharapy, irregular bleeding or spotting occurred with
Activelle™ treatment. However, bleeding tended o decrease over time, and after 12
months of treatment with Activelle™, fewer than 3% of women reported bleeding (see
Figure 3).
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% Women Bleeding

20 J

‘ Figure 3
Percentage of Women Bleeding at Each Month
in a 12-Month Study
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n:numbér of women
1mgE; (3,6, 9and 12 months): n=278, 255, 226, 212
Activelle™ (3, 6, § and 12 months): n=273, 246, 238, 232

INFORMATION REGARDING LIPID EFFECTS

A 12-month, placabo-controlied clinical trial in 80 postmenopausal Caucagian women at

low risk for cardiovascular disease compared the effects of Activelle™ to placebo on

lipid parameters. These resulte are shown in TABLE 3.
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TABLE 3
PERCENTAGE CHANGE FROM BASELINE
IN SELECTED LIPID PARAMETERS WITH ACTIVELLE™
IN A 12-MONTH PLACEBO-CONTROLLED 8TUDY

Activelle Placebo
Lipid Parameter % (n=35) (n=34) _
Total Cholesterol -10.5% -0.8%
HDL-C' -12.4% -6.1%
LDL-C? -10.8% 0.8%
LDL: HDL Ratio 0.1% 9.2%
Triglycerides 2.2% 4.4%

' Hign density lipoproteln-cholasterol
? Low density lipoprotein-cholestarol

INDICATIONS AND USAGE
Activelle™ therapy is indicated in women with an intact uterus for the:

1. Treatment of moderate to severe vasomotor symptoms associated with the
menopauge. Therse is no adequate evidence that estrogens are effective for nervous
symptoms or deprassion that might occur during menopause and they should not be
used to treat these conditions.

2. Treatment of vulvar and vaginal atrophy.

CONTRAINDICATIONS

Estrogens/progestins combined should not be used in women under any of the following
conditions or circumstances:
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1. Known or suspected pregnancy. including use for missed abortions or asa
diagnastic test for pregnancy. Estrogen or progestin may cause fetal harm when
administered to a pregnant woman.

2. Known or suspected breast ¢cancer, or past history of breast cancer associated with
the use of estrogens.

3. Known or suspected estrogen-dependent neoplasia, e.g.. endometrial cancer.
4. Abnormal genital bleeding of unknown etiology.
|

5. Known or suspected active desp venous thrombosis, thromboembolic disorders or
stroke or past history of these conditions associated with estrogen use.

6. Liver dysfunction or disease.
/. Hypersensitivity to any of the components of Activelle™.

WARNINGS

ALL WARNINGS BELOW PERTAIN TO THE USE OF THIS COMBINATION
PRODUCT.

Based on experience with estrogens and/or progestins:

1 Induction of malig}nant ngoplasme

Endometrial cancer. The reported endometrial cancer risk among unopposed estrogen
users is about 2- to 12-fold greater than in non-users, and appears dependent on
duration of treatmentj and on estrogen dose. There is no significant Increased risk
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assoclated with the use of estrogens for less than one year. The grestest risk appears to
be associated with prolonged use with increased risks of 15- to 24-fold with five or more
years of use. In three studios, persistence of risk was demonstrated for 8 to over 15
years after cessatlon of estrogen treatment. In one study, a significant decrease in the
incidence of endomatrial cancer occurred six months after withdrawal.

Progestins taken with estrogens have bsen shown to significantly reduce, but not
eliminate, the risk of endometrial cancer associated with estrogen use. In a large

clinical trial, the incidence of endemetrial hyperplasia with Activelle ™ was 0.4% (one
simple hyperplasia without atypia) compared to 14.6% with 1 mg estradiol unopposed
(see CLINICAL STUDIES).

Clinical surveillance of all women taking estrogen/progestin combinations is important
Adequate diagnostic‘ measures, including endometrial sampling when indicated, should
be undertaken to rule out malignancy in all cases of undiagnosed parsistent or recurring
abnormal vaginal bleeding. There is no evidence that “natural” astrogens are more or

less hazardous than “synthetic” estrogens at equivalent sstrogen doses.

Breast cancer. While the majority of studies have not shown an increased risk of breast
cancer in women who have ever used estrogen replacement therapy, some have
reported a moderately increased risk {relative risks of 1.3-2.0) in thoae taking higher
doses, or in those taking lower doses for prolongsd periods of time, especially in
excess of 10 years.

While the effects of édded progestins on the risk of breast cancer are also unknown,
available epidemiological evidence suggest that progestins do not reduce, and may
enhance, the moderately increased breast cancer risk that has been reported with
prolonged estrogen rgplacement therapy.

i

In @ one-year trial among 1,176 women who received either unopposed 1 mg estradio
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or a combination of 1 mg estradiol plus one of three different doses of NETA (0.1,0.25
and 0.5 mg), seven new cases of breast cancer were diagnosed, twe of which occurred
among the group of 295 Activelle™ - treated women.

Wemen on hormone replacement therapy should have regular breast examinationg and
should be instructed'in breast self-examination, and women over the age of 40 should
have regular mammograms.

2. Congenital Leslons with Malignant Potential: Estregen therapy during pregnancy is
associated with an increased risk of fetal congenital reproductive tract disorders, and
Possible other birth defects. Studies of women who received diethylstilbestrol (DES)
during pregnancy héve shown that female offspring have an increased risk of vaginal
adenosis, squamous cell dysplasia of the uterine cervix, and clear cell vaginal cancer
later in life; mals offepring have an increased risk of urogenital abnormalities and
possibly testicular cancer later in fife. Although some of these changes are benign,
others are precursoré of malignancy.

3. Cardiovascular disease. Large doses of estrogens (5 mg conjugated estrogen per
day), comparable to those used to treat cancer of the prostate and breast, have been
shown in a large prospective clinical trial in men to increase the risk of nonfatal
myocardial infarction. pulmenary embolism, and thrombophlebitis. These risks cannot
necessarily be extrapolated from men to women or from unopposed estrogen to
combination estrogen/progestin therapy. However, to avoid the thaoratical
cardiovascular risk ta women caused by high estrogen doses, the dose for estrogen

replacement therapy should not exceed the lowest effective dose.

4. Hypercalcernia. Administration of estrogens may lead to severe hypercalcemia in
patients with breast cancer and bone metastases. If this oceurs, the drugs should be

stopped and approprl‘ate measures taken to reduce the serum calcium level.



