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METHODS OF TREATING OR PREVENTING
ESTROGEN-RELATED DISEASES

CROSS REFERENCE TO RELATED APPLICATIONS

The present application claims priority of U.S. Provisional Application No.
61/355,465 filed June 16, 2010, the contents of which are all incorporated

herein by reference.

FIELD OF THE INVENTION

The present invention relates to methods for treating or reducing the
likelihood of acquiring estrogen-related (e.g. estrogen-exacerbated)
diseases including endometriosis using novel combination therapies in
susceptible warm-blooded animals, including humans. In particular, one
combination includes administering a selective estrogen receptor
modulator (SERM), and inhibiting ovarian secretions, e.g., by
administering an LHRH agonist or antagonist. In some embodiments, a
precursor of sex steroids, said precursor being selected from the group
consisting of dehydroepiandrosterone (DHEA), dehydroepiandrosterone
sulfate (DHEA-S), androst-5-ene-3f,178-diol (5-diol), and androstenedione

or a compound transformed into one of these, is also administered.

BACKGROUND OF THE RELATED ART

Endometriosis is a frequent gynecological disease responsible for
significant proportion of infertility and for high incidence of
dysmenorrhea as well as pelvic, abdominal or vaginal pain. In terms of
incidence, endometriosis is the second most frequent gynecological

disorder after leiomyoma (Jones and Jones 1981) which are seen in 20% of
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women over age 35 (Conley and Lacey 1984). Endometriosis is defined as
“the presence of ectopic tissue which possesses the histologic structure and
function of the uterine mucosa” (Sampson 1921). It is a debilitating
disease which can affect women from menarche to menopause. (Kistner
1979) has estimated that 30 to 40% of women with endometriosis are

infertile.

Since endometrial tissue requires estrogens for its growth and
proliferation, a state of hypoestrogenism results in atrophy and regression
of endometriosis as observed following natural or surgical menopause in
women as well as in experimental animals (Dizerega, Barber et al. 1980).
As will be discussed later, removal of ovarian estrogens does not remove
all estrogens in endometriotic tissue, while it removes all estrogens in
normal human endometrium which lacks the enzymes to make estradiol,

especially aromatase.

Pseudopregnancy and progestin therapy have been reported to improve
endometriosis, relieving pelvic pain and dysmenorrhea in more than 80%
of patients, but frequently transiently (Kistner 1959; Riva, Wilson et al.
1961; Kistner 1962; Moghissi and Boyce 1976). Similar observations were
reported with androgens: methyl testosterone was partially effective in
relieving dysmenorrhea and abdominal pain, but if higher dosages were
used, important masculinizing signs appeared. In addition, ovulation was
not consistently inhibited and treatment with androgens raised the
possibility of virilization of the female fetus or genitourinary

teratogenicity (Kistner 1979).

Initial studies of GnRH-a (also called LHRH agonist) therapy showed both
subjective and objective improvement among patients with endometriosis
(Lemay, Maheux et al. 1984; Erickson and Ory 1989), and controlled

comparative studies demonstrated similar efficacy and better tolerability
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for GnRH-a compared with Danazol (Henzl, Corson et al. 1988; Rock,
Truglia et al. 1993). It is thus well established that estrogen deficiency
induced by LHRH agonists shows clinical benefits in endometriosis

(Meldrum, Chang et al. 1982; Lemay, Maheux et al. 1984).

Despite the above-mentioned benefits, wide application of GnRH-a
therapy in endometriosis has been limited by the hypoestrogenic side
effects, such as vasomotor symptoms, vaginal dryness, emotional
instability, insomnia, and loss of bone mineral density (BMD). Concerns
about the long-term effect of these side effects, particularly loss of BMD,
have limited the duration of treatment with GnRH-a therapy to 6 months
for most gynecologic disorders (Surrey 1995) .

Following our original observations that chronic administration of an
LHRH agonist led to an inhibition of ovarian function characterized by a
loss of ovarian LH receptors (Auclair, Kelly et al. 1977a; Auclair, Kelly et
al. 1977b; Auclair, Ferland et al. 1978) and blockage of steroidogenesis
(Bélanger, Auclair et al. 1979; Rivier, Rivier et al. 1979; Bélanger, Labrie et
al. 1980) in male rats, it became of interest to investigate the possibility of
a similar loss of ovarian gonadotropin receptors in female animals. In fact,
a single injection of 8 ng of an LHRH agonist on diestrus I leads to a
significant reduction of ovarian LH receptors (30%) (Kledzik, Cusan et al.
1978). A near maximal inhibition (60%) of ovarian LH receptors is seen at
the dose of 40 ng, the inhibitory effect remaining of similar magnitude up
to a dose of 25 pg. The decrease in ovarian LH receptors is accompanied
by a marked reduction of uterine wet weight, intrauterine fluid, and
plasma progesterone concentration as measured on the morning of
expected proestrus; serum LH and FSH levels remain unchanged
(Kledzik, Cusan et al. 1978).
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In fact, estrogen deficiency is known to cause bone loss and osteoporosis,
thus limiting the use of otherwise efficient LHRH agonists for the
treatment of endometriosis and uterine fibroids. This has led to the
suggestion of using a single 6-month course of LHRH agonist for the
treatment of endometriosis (Fogelman 1992). Such a treatment schedule
is generally accompanied by a return of endometriosis upon cessation of
LHRH agonist treatment because of insufficient apoptosis of

endometriotic cells.

"Add-back" hormone replacement therapy (HRT), the combining of
various agents with GnRH-a, has been recommended as a means of
maintaining a therapeutic response and reducing potential adverse events
of GnRH therapy. The rationale for this approach derives from the
estrogen threshold hypothesis, which stipulates that estrogen within a
certain concentration range may partially prevent bone loss while not
stimulating growth of endometrial lesions (Barbieri 1992). To prevent the
bone loss associated with LHRH-A therapy, the addition of low dose
estrogen (add-back therapy) has thus been studied. It is unlikely,
however, that maximal effects on endometriosis are achieved with add-

back estrogen therapy.

When the progestogen medroxyprogesterone acetate (MPA) was used
with an LHRH agonist for 6 months, no significant BMD change was
found in the proximal and distal forearm (Friedman 1989). Progestogen
therapy in the form of medroxyprogesterone acetate (MPA) (Lemay,
Dodin et al. 1989; Cedars, Lu et al. 1990) or norethindrone (Riis,
Christiansen et al. 1990; Eldred, Haynes et al. 1992; Surrey and Judd 1992)
in combination with GnRH-a therapy has been evaluated in several small
studies. Both therapies appear to eliminate vasomotor symptoms and

BMD loss associated with GnRH-a therapy, but continuous administration
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of MPA appears to reverse the beneficial effects of GnRH-a, and

norethindrone has adverse effects on the lipid profile (Surrey 1995).

MPA, however, has shown an increased risk of breast cancer

(Women's Health Initiative 2002).

Estrogen receptor antagonists can also be useful to block the estrogens
responsible for stimulation of endometriotic tissue proliferation. Estrogen
receptor antagonists to be used can be Fulvestrant, Raloxifene, Tamoxifen,
Toremifene, Arzoxifene, LY 335563 (Desmethylarzoxifene), LY 335124, LY
326315, CHF-4227, Nafoxidine, Lasofoxifene, LY-2066948, 1Y-2120310,
Ospemifene, Sivifene (A-007), TAS-108, Bazedoxifene acetate (1-{4-[2-
(Azepan-1-yl)ethoxy]benzyl}-2-(4-hydroxyphenyl)-3-methyl-1H-indol-5-ol
acetate), ERA-923, Afimoxifene, (Z)-4-hydroxytamoxifen, Enclomiphene,
Fispemifene, Acolbifene, EM-652, EM-800, Droloxifene, Idoxifene, GW
5638, TAT-59, GW-7603, Centchroman, Levormeloxifene, IC1-164384, BL-
3040, CH-4893237, SR 16158, SR 16137, Rad-1901, SERM 3471 (PSK-3471),
HMR 3339, HMR 3656, CC 8490, 11p-Fluoro-7a-[5-(methyl3-[(4,4,5,5,5-
pentaﬂuoropentyl)sulfanyl]propylamino)pentyl]estra-1,3,5(10)-triene-
3,17p-diol (SH 646, see WO1998/007740), 11p-Fluoro-170-methyl-70-5-
[methyl(8,8,9,9,9-pentafluorononyl)amino]pentylestra-1,3,5(l0)-triene—
3,17p-diol (see WO2003/045972) or (+)-3-(4-Hydroxyphenyl)-2-[4-(2-
piperidin—l-ylethoxy)phenyl]-4-(triﬂuoromethyl)—2H-chromen—7—ol (see
WO2001/68634).

Steroidal and non-steroidal antiestrogens (Selective Estrogen Receptor
Modulators) have been disclosed in the treatment of estrogen-related
diseases, including endometriosis in US 5,395, 842; US 5,393, 785; and in
US 5, 204, 337. Other Selective Estrogen Receptor Modulators have been
also disclosed for the treatment of endometriosis in WO 97/04763; UK 2
303 628 A; WO 96/09040; WO 96/09041; EP 0 652 005 A1; EP 0731 093 AT;
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US 5,484,797; EP 0 761 669 A2; US 5,567,828; EP 0 729 951 Al; and EP 0 703
228 Al; WO 2004/009086; WO 2004/259915; WO 2005/073190; WO
2005/073205; WO 2005/073206; and WO 2005/073244. Combination
therapy for the treatment of estrogen-sensitive disease has been disclosed

in US 5,550,107.

The combination of LHRH agonist or antagonist with a selective estrogen
receptor modulator (SERM) or antiestrogen has been disclosed in the
treatment of estrogen-related diseases including endometriosis in EP
1424080 A1, US 7,309,691 B2, US 2001/0041672 A1 and WO 02/056903 A2.
The use of clomiphene to protect the skeleton during LHRH agonist
therapy of endometriosis has been suggested (Goulding and Fisher 1991).

DHEA, DHEA-S, 5-diol and androstenedione can be converted in a cell-
and tissue-specific fashion into estrogens and/or androgens by the
process of intracrinology (Labrie, Bélanger et al. 1988; Labrie 1991; Labrie,
Luu-The et al. 2005 and Labrie 2007).

This invention describes a new method for treating estrogen-related

diseases including endometriosis.

SUMMARY OF THE INVENTION
It is accordingly an object of the present invention to provide effective
methods of treatment for estrogen-related disease including endometriosis

while minimizing undesirable side effects.

It is another object to provide methods of reducing the risk of acquiring

the above diseases.

It is another object to provide kits suitable for use in the above methods.
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In one embodiment, the invention pertains to a method of treating or
reducing the risk of acquiring estrogen-related diseases including
endometriosis comprising administering in a patient in need of said
treatment or said reduction a therapeutically effective amount of an
LHRH agonist or antagonist and further comprising administering to said
patient a therapeutically effective amount of a selective estrogen receptor

modulator (SERM) as part of a combination therapy.

In another embodiment, the invention pertains to a method of treating or
reducing the risk of acquiring estrogen-related diseases including
endometriosis comprising administering in a patient in need of said
treatment or said reduction a therapeutically effective amount of an
LHRH agonist or antagonist and further comprising administering to said
patient a therapeutically effective amount of a selective estrogen receptor
modulator (SERM) and a therapeutically effective amount of a sex steroid
precursor selected from the group consisting of dehydroepiandrosterone
(DHEA), dehydroepiandrosterone sulfate (DHEA-S), 4-androstene-3,17-
dione, androst-5-ene-3f,17f3-diol (5-diol), compounds transformed in vivo

into either (prodrugs), and salts thereof.

As used herein, an antiestrogen is a compound which directly or through
its active metabolite(s) blocks estrogen receptors, thereby making them
unavailable to estrogenic compounds which could otherwise activate
these receptors. A selective estrogen receptor modulator (SERM) is a
compound that either directly or through its active metabolite(s) functions
as an estrogen receptor antagonist (“antiestrogen”) in endometrial and
breast tissue, yet provides an estrogen-like effect on bone tissue and on
serum cholesterol levels (i.e. by reducing serum cholesterol). Non-
steroidal compounds that function as estrogen receptor antagonists in
vitro, in human breast cancer cell lines or in in vivo models of human

breast cancer (especially if the compound acts as an antiestrogen in human

{01248809.1)



WO 2011/156908 PCT/CA2011/000709

-8-

breast cancer cells growing as xenografts in nude mice) is likely to
function as a SERM. Conversely, steroidal antiestrogens tend not to
function as SERMs because they tend not to display any beneficial effect
on bone. Non-steroidal antiestrogens found by us or reported in the
literature to function as SERMs include EM-800, EM-652-HCI (Acolbifene),
Raloxifene, LY 335563, LY 353381 (Arzoxifene), Idoxifene, GW 5638,
Tamoxifen, (Z)-4-hydroxytamoxifen, Toremifene, Ospemifene,
Droloxifene, Lasofoxifene, Bazedoxifene (TSE-424), and Pipendoxifene
(ERA -923), but are not limited to these compounds. SERMs in accordance
with the invention may be administered in the same dosage as known in
the art when these compounds are used in the breast cancer treatment or

for reduction of risk of development of breast cancer or osteoporosis.

As used herein, the term endometriosis includes but is not limited to
peritoneal disease, ovarian endometriosis, and rectovaginal disease. It
includes growth of endometrial tissue at any site, including the inner layer

of the uterus or endometrium.

In another embodiment, the invention pertains to a method of treating or
reducing the risk of acquiring other estrogen-related diseases like uterine
fibroids, uterine leiomyomas, endometrial cancer, uterine cancer, uterine
leiomyosarcomas, ovarian cancer, breast cancer, polycystic ovary
syndrome, dysfunctional uterine bleeding, vaginal bleeding, menorrhagia,
premenstrual syndrome, migraine headache, cervical intraepithelial
neoplasia, adenomyosis, and Alzheimer's disease comprising
administering in a patient in need of said treatment or said reduction a
therapeutically effective amount of an LHRH agonist or antagonist and
further comprising administering to said patient a therapeutically effective
amount of a selective estrogen receptor modulator (SERM) and optionally
a therapeutically effective amount of a sex steroid precursor selected from

the group consisting of  dehydroepiandrosterone  (DHEA),
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dehydroepiandrosterone sulfate (DHEA-S), 4-androstene-3,17-dione,
androst-5-ene-3f3,17B-diol (5-diol), compounds transformed in vivo into

either (prodrugs), and salts thereof.

Other features and advantages of the present invention will become
apparent from the following non-limiting description of preferred

embodiments, which refers to accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic representation of the progressive decrease in serum
DHEA with age. At time of menopause, serum DHEA has already
decreased by 60% and the decrease continues thereafter. A parallel

decrease is observed for total androgen exposure.

Figure 2 is an illustration of the wide variability of serum DHEA levels in
normal women ages 30 to 40 years and 50 to 75 years. Data are presented
individually as well as by means and 5%-95% percentiles (Labrie et al.,

unpublished data).

Figure 3 is a bar chart showing serum DHEA is 22.3% higher in intact
compared to oophorectomized postmenopausal women aged 42 to 74

years in a sampler whose number is shown on the X axis.

Figure 4 is a schematic representation of the unique source of sex steroids
in postmenopausal women, namely DHEA. After menopause, all
estrogens and androgens are made locally in peripheral target intracrine
tissues from adrenal (80%) or ovarian (20%) DHEA. During the whole
lifetime, androgens are exclusively derived from adrenal and ovarian
DHEA. The amount of sex steroids made in peripheral target tissues
depends upon the level of the steroid-forming enzymes specifically

expressed in each tissue.
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Figure 5 is a bar graph comparing the effect of treatment with DHEA (10
mg, percutaneously, once daily) or EM-800 (precursor of EM-652 which
also derives from EM-652.HCl (Acolbifene)) (75 pg, orally, once daily)
alone or in combination for 9 months on serum triglyceride (A) and
cholesterol (B) levels in the rat. Data are expressed as the means + SEM. **:

P<0.01 experimental versus respective control.

Figure 6 is a bar graph comparing the effect of 12-month treatment with
dehydroepiandrosterone (DHEA) alone or in combination with Flutamide
or EM-800 on trabecular bone volume in ovariectomized rats. Intact
animals are added as additional controls. Data are presented as mean +

SEM ** p<0.01 versus OVX Control.

Figure 7 is a bar graph comparing the effect of 12-month treatment with
dehydroepiandrosterone (DHEA) alone or in combination with Flutamide
or EM-800 on trabecular number of ovariectomized rats. Intact animals
are added as additional controls. Data are presented as mean + SEM **

p<0.01 versus OVX Control.

Figure 8 shows proximal tibia metaphyses from intact control (A),
ovariectomized control (B), and ovariectomized rats treated with DHEA
alone (C) or in combination with Flutamide (D) or EM-800 (E). Note the
reduced amount of trabecular bone (T) in ovariectomized control animals
(B), and the significant increase in trabecular bone volume (T) induced
after DHEA administration (C). The addition of Flutamide to DHEA
partially blocked the effect of DHEA on the trabecular bone volume (D),
whereas the combination of DHEA and EM-800 provided complete
protection against the ovariectomy-associated bone loss. Modified

trichrome Masson-Goldner, magn.x80. T: Trabeculae, GP: Growth Plate.
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Figure 9 shows comparison of the effects of standard HRT (estrogen) and
a selective estrogen receptor modulator (SERM) on parameters of

menopause.

Figure 10 shows comparison of the effects of standard HRT (estrogen) and

dehydroepiandrosterone on parameters of menopause.

Figure 11 shows the combined effects of SERM (acolbifene) and DHEA on

parameters of menopause. No negative effect is expected.

DETAILED DESCRIPTION

A list of complete citations to references cited herein in short-form format

is set forth below:

Ailawadi, R. K., S. Jobanputra, M. Kataria, B. Gurates and S. E. Bulun
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and norethindrone acetate: a pilot study.” Fertil Steril 81(2): 290-6.

Allen, L. V. with the contributions by D. B. Worthen and B. Mink (2008).
Suppository bases and their characteristics (Chapter 3). Suppositories.
Pharmaceutical Press, London, UK: 27-49.

Auclair, C., P. A. Kelly, D. H. Coy, A. V. Schally and F. Labrie (1977a).
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LH/hCG and PRL testicular receptor levels in the rat.” Endocrinology 101:
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Auclair, C., P. A. Kelly, F. Labrie, D. H. Coy and A. V. Schally (1977b).
“Inhibition of testicular luteinizing receptor level by treatment with a
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Overview

While there is no aromatase permitting the transformation of DHEA
into estradiol in normal endometrium, aromatase is expressed in
endometriosis. See Kitawaki, J., T. Noguchi et al, (1997) “Expression of
aromatase cytochrome P450 protein and messenger ribonucleic acid in
human endometriotic and adenomyotic tissues but not in normal
endometrium” Biol. Reprod. 57(3): 514-19. ; Balun, S.E, S.Yang et al, (2001)
Role of aromatase in endometrial disease” J. Steroid Biochem. Mol. Biol.
79(1-5): 19-25; Fang, Z., S. Yang et al (2002) “Genetic or enzymatic
disruption of aromatase inhibits growth of ectopic uterine tissue,” J. Clin.
Endocrin. Metab. 87(7): 3460-6. Applicant here proposes to provide
selective estrogen receptor modulator (SERM) to block the action of
estrogens made locally in endometriotic tissue as a combination therapy
with inhibition of ovarian hormonal secretions. In some embodiments, the
presence of the SERM permits the further administration of exogenous sex
steroid precursor such as

DHEA to obtain the benefits of such precursor noted infra.
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Beneficial effects of SERMs
Acolbifene, a SERM of the present invention, is a benzopyran derivative
originally developed as pure antiestrogen for the treatment of breast
cancer (Gauthier, Caron et al. 1997; Luo, Martel et al. 1997a; Luo, Martel et
al. 1997b; Luo, Sourla et al. 1997; Simard, Labrie et al. ‘1997; Simard,
Sanchez et al. 1997; Tremblay, Tremblay et al. 1997; Couillard, Gutman et
al. 1998; Couillard, Labrie et al. 1998; Luo, Labrie et al. 1998; Luo,
Stojanovic et al. 1998; Tremblay, Tremblay et al. 1998a; Tremblay,
Tremblay et al. 1998b; Tremblay, Tremblay et al. 1999). EM-800 is an
inactive precursor quantitatively transformed into EM-652, the active
compound, in intact cells as well as in vivo. Acolbifene (EM-1538) is the

hydrochloride salt of EM-652.

This orally active antiestrogen shows pure antiestrogenic activity in the
mammary gland and endometrial epithelium in the rat, monkey, and
mouse (Luo, Martel et al. 1997b; Sourla, Luo et al. 1997) as well as in
human breast and endometrial human breast cancer carcinoma cells in
vitro (Gauthier, Caron et al. 1997; Simard, Labrie et al. 1997) and

xenografts in vivo in nude mice (Couillard, Gutman et al. 1998).

EM-652, the active metabolite of EM-800 and acolbifene, is the compound
having the highest known affinity for the human estrogen receptor. EM-
652 is thus 1.5 to 3.0 times more potent than 17B-estradiol and
diethylstilbestrol to displace [*H]estradiol from the estrogen receptor in
human breast cancer and normal uterine tissue. In the binding assay, EM-
652 is 5 times more potent than hydroxytamoxifen, the active metabolite of
tamoxifen and 200 times more potent than tamoxifen itself. Depending
upon the conditions of the binding assay, EM-652 is 10 to 140 times more
potent than the steroidal antiestrogen ICI 182 780, 20 to 85 times more
potent than ICI 164 384, 100 to 1500 times more potent than toremifene in
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competing for the human breast cancer estrogen receptor. The Ki value of
the affinity of EM-652 for the human estrogen receptor is at the very low
value of 0.05 nM, thus showing the highest affinity so far known for any

compound for the estrogen receptor.

As mentioned above, EM-800 (EM-652) shows pure antiestrogenic activity
in human endometrial Ishikawa carcinoma cells (Simard, Sanchez et al.
1997). It should be mentioned that Raloxifene, Arzoxifene, Droloxifene,
Idoxifene, Toremifene, Ospemifene and Tamoxifen stimulate, to various
degrees, the estrogen-sensitive parameter alkaline phosphatase in human
endometrial Ishikawa carcinoma cells (Gauthier, Caron et al. 1997; Simard,

Sanchez et al. 1997; Labrie, Martel et al. 2010).

Raloxifene, a compound derived from a benzothiophene series of
antiestrogens (Black, Sato et al. 1994), has been reported to exert a
protective effect on bone loss and have beneficial effects on serum lipids

(Black, Sato et al. 1994; Draper, Flowers et al. 1996).

EM-652 is unique among SERMs in having pure antiestrogenic activity in
both human breast and uterine cells (Gauthier, Caron et al. 1997; Simard,
Labrie et al. 1997; Simard, Sanchez et al. 1997; Couillard, Gutman et al.
1998). As mentioned above, EM-652 appears to be the most potent SERM
in the prevention of loss of bone mineral density and inhibitor of serum

cholesterol in the rat.

Despite being the only compound having pure antiestrogenic activity in
the mammary gland and endometrium as summarized above, EM-652,
due to its beneficial effects on bone and blood lipids, can be classified as a
selective estrogen receptor modulator (SERM), as originally proposed for
Raloxifene (Draper, Flowers et al. 1995; Kauffman and Bryant 1995). In

fact, EM-800 has been shown to inhibit bone resorption after ovariectomy
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in the rat, a maximal effect being already achieved at 0.01 mg/kg,
compared to 0.1 mg/kg for Raloxifene (Martel, Sourla et al. 1998). A
similar high potency of EM-800 (EM-652) on serum cholesterol has been
found in the rat (Martel, Sourla et al. 1998). Moreover, at the daily oral
dose of 5, 10, 20 and 40 mg, for 2 weeks, in postmenopausal women, EM-
800 (EM-652) causes a 10% decrease in total serum cholesterol while a 15%
decrease in serum triglyceride levels is already observed at 1 week (Labrie

et al., unpublished data).

Beneficial effects of sex steroid precursors
Humans, with some other primates, are unique among animal species in
having adrenals that secrete large amounts of the inactive precursor
steroids DHEA and especially DHEA-S, which are converted into potent
androgens and/or estrogens in peripheral tissues. Plasma DHEA-S levels
are 200-1000 times higher than those of testosterone in adult men and 5000
to 25000 times higher than those of estradiol, in adult women, thus
providing a large supply of substrate for the formation of androgens
and/or estrogens. As mentioned above, the local synthesis and action of
sex steroids in peripheral target tissues has been called intracrinology; the
examples chosen included DHEA and androstenedione (Labrie, Bélanger

et al. 1988; Labrie 1991).

Changes of serum DHEA with age and high variability

The secretion of DHEA markedly decreases from the age of 30 years, with
an average loss of 60% already observed at time of menopause (Labrie,
Bélanger et al. 2006; Labrie, Luu-The et al. 2005; Labrie, Luu-The et al.
2003; Labrie, Belanger et al. 1997b). This marked reduction in the secretion
of DHEA by the adrenals during aging (Labrie, Belanger et al. 1997b)
results in a parallel fall in the formation of androgens and estrogens in

peripheral target tissues, a situation believed to be associated with a series
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of medical problems of menopause (insulin resistance (Coleman, Leiter et
al. 1982), fat accumulation (Tchernof, Després et al. 1995), bone loss,
muscle loss, type 2 diabetes, vaginal atrophy and skin atrophy (Labrie,
Luu-The et al. 2005; Simon 2009; Diamond, Cusan et al. 1996; Labrie,
Diamond et al. 1997; Labrie 2007), loss of memory and cognition
(Ruttimann 2008) and others. Some of these problems which are well
recognized after menopause can also become apparent before menopause,
bone loss, vaginal dryness and hot flashes being examples. Figure 1 shows

a decrease in DHEA levels with age.

In addition to markedly decreasing with age, the serum levels of DHEA
are highly variable, with some women having low DHEA levels even

during reproductive years. See figure 2.

Significant amounts of DHEA are secreted by the human ovary

A most important recent observation is that the ovary secretes a significant
amount of DHEA. Accordingly, a treatment which stops ovarian estrogen
secretion as achieved by the use of an LHRH agonist or antagonist as part
of this invention, should also decrease the secretion of DHEA from the
ovary in the general circulation, thus adding to the lack of sex steroid
activity in women older than 30 years (figure 1). Moreover, our recent data
show that all androgens in women originate from DHEA and that the
human ovary does not directly secrete androgens which are important for
normal endocrine physiology in women (Labrie, Martel et al. 2011). In

fact, women have about 40% as much androgens as men (Labrie 2007).

Since, there is no feedback mechanism to increase the secretion of DHEA
when the serum concentration of the steroid is low, women with a low
secretion rate of DHEA remain deficient in sex steroids for the rest of their

life in the absence of replacement therapy with exogenous DHEA.
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Data were obtained from 442 intact postmenopausal women aged 46 to 74
years (mean: 59.9 years; median: 60.5 years), 71 postmenopausal women
with previous bilateral ovariectomy aged 42 to 72 years (mean: 60.6 years;
median: 62.0 years) and 47 premenopausal normal cycling women aged 30
to 39 years (mean and median: 33 years). Steroid levels were measured in
blood samples collected at screening or at Day 1 from women
participating to various clinical trials. All samples were collected prior to
the administration of any investigational drug. The women participated to
clinical trials after IRB approval and having given written informed

consent.

Blood samples were processed for serum preparation and kept frozen at
-20°C or lower until measurement of steroids. The serum steroid levels of
DHEA, DHEA-S, androst-5-ene-3f,178-diol (5-diol), androstenedione
(4-dione), testosterone (testo), dihydrotestosterone (DHT), estradiol (E2),
estrone (E1), estrone sulfate (E1-S), androsterone glucuronide (ADT-G),
androstane-3a,17B-diol-3-glucuronide (30-diol-3G) and 3a-diol-17G were
measured by mass spectrometry, as previously described (Labrie,
Bélanger et al. 2006; Labrie, Belanger et al. 2007; Labrie, Cusan et al. 2009).
Details about performance of the assays, as well as precision and
sensitivity can be found in (Labrie, Bélanger et al. 2006) and (Labrie,
Cusan et al. 2008).

Descriptive statistics presented in Table 1 were performed using SAS
software. Statistical significance based on a comparison of mean steroid
levels between the intact and ovariectomized postmenopausal women was

determined using a t-test within SAS software (Table 1).
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As shown in Table 1, the present data show that the postmenopausal ovary
secretes approximately 18% of total DHEA in this age group. The lower
serum levels of DHEA in OVX compared to intact postmenopausal women
observed in the present study can be best explained by secretion of the
corresponding amount of DHEA by the ovary into the circulation. This
DHEA of ovarian origin is then submitted to the same intracrine mechanisms

as the DHEA of adrenal origin.

Because there is no regulatory mechanism to increase DHEA secretion when
serum DHEA is low, it seems that the only means of correcting this deficiency
is to supply exogenous DHEA to compensate for the absence of feedback
control of DHEA secretion. The 18% but parallel lower serum levels of DHEA
and all its metabolites found in OVX women (figure 3), including Ez and
testosterone, suggest that the postmenopausal ovary secretes 18% of total
DHEA in the 42- to 74-year-old age group with no significant amounts of E

or testosterone secreted directly by the ovary (figure 4).

There is no reason to believe that the situation of a significant contribution
(~18%) of the postmenopausal ovary to the total pool of circulating DHEA

would be lower at premenopause.

We feel that the increased understanding of androgen and estrogen formation
and action in peripheral target tissues called intracrinology (Labrie 1991;
Labrie, Simard et al. 1992a; Labrie, Simard et al. 1992b; Labrie, Durocher et al.
1995; Luu-The, Dufort et al. 1995; Labrie, Simard et al. 1996; Labrie, Belanger
et al. 1997a; Labrie, Belanger et al. 1997b; Labrie, Diamond et al. 1997; Labrie,
Luu-The et al. 1997) as well as our recent observations indicating the
predominant role of androgens over that of estrogens in the prevention of

bone loss after ovariectomy in the rat (Martel, Sourla et al. 1998) and the
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observation of a similar situation in post-menopausal women (Labrie,
Diamond et al. 1997) have paved the way for a timely and potentially highly
significant progress in the field of sex steroid replacement therapy. Such a
possibility is well supported by our observations and that of others of a series
of beneficial effects of DHEA observed in postmenopausal women (Morales,
Nolan et al. 1994; Diamond, Cusan et al. 1996; Labrie, Diamond et al. 1997;
Labrie 2007, 2010; Labrie, Archer et al. 2009a, 2009b, 2009¢c), a situation
analogous to medical castration induced by LHRH agonists or antagonists for

the treatment of endometriosis.

A very compelling demonstration of the efficacy and safety of DHEA has
recently been obtained in a pivotal phase III, placebo-controlled, randomized
clinical trial in which postmenopausal women suffering from vaginal atrophy
received daily DHEA or placebo intravaginally for 3 months. A rapid and
very marked improvement of all the symptoms and signs of vaginal atrophy
was observed, with no change in circulating estradiol or testosterone. An
additional benefit not seen with estrogens was the finding of a significant
improvement of all domains of sexual dysfunction, namely desire, arousal,

orgasm and pleasure (Labrie, Archer et al. 20093, 2009b).

Estrogen formation in endometriosis
While the enzymes required for estrogen formation, especially aromatase, are
absent in the normal human endometrium (Bulun, Lin et al. 2005; Baxendale,
Reed et al. 1981), aromatase is highly expressed and local estrogen production
is present in endometriotic tissue ((Kitawaki, Noguchi et al. 1997; Zeitoun,
Takayama et al. 1999; Bulun, Yang et al. 2001; Fang, Yang et al. 2002; Gurates,
Sebastian et al. 2002; Yang, Fang et al. 2002). The subsequent introduction of

aromatase inhibitors in the treatment of endometriosis successfully
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underscored the presence of aromatase in endometriotic tissue(Takayama,

Zeitoun et al. 1998; Ailawadji, Jobanputra et al. 2004).

In endometriosis, the prototype abnormality is the presence of significant
levels of StAR and aromatase activity and expression of protein and mRNA
in the stromal cell component of endometriosis, whereas StAR or aromatase
expression was either absent or barely detectable in the eutopic endometrium
of disease-free women (Noble, Simpson et al. 1996; Noble, Takayama et al.
1997; Tsai, Wu et al. 2001; Gurates, Sebastian et al. 2002; Sun, Hsiao et al.
2003). The eutopic endometrium of women with endometriosis contains low
but significant levels of aromatase mRNA and enzyme activity and
represents an intermediate state of this disease. It seems that upon retrograde
menstruation and implantation of this inherently abnormal tissue on pelvic
peritoneal surfaces, aromatase expression and enzyme activity are amplified

by up to 400 times (Noble, Simpson et al. 1996; Noble, Takayama et al. 1997).

What separates normal endometrium from endometriosis, however, is the in
vivo lack of StAR and aromatase. Physiologically significant levels of these
gene products are not detected in normal endometrial tissue or PGE,-
stimulated endometrial stromal cells (Bulun, Lin et al. 2005). Aromatase
activity or mRNA could not be induced by PGE, or cAMP analogs in stromal

cells from disease-free women (Noble, Takayama et al. 1997).

Beneficial effects of combination of SERM + sex steroid precursor
DHEA is known to prevent the development and to inhibit the growth of
dimethylbenz(a)anthracene-induced mammary tumors in the rat (Labrie,
Luu-The et al. 2003). DHEA, in addition, inhibits the growth of human breast
cancer xenografts in nude mice (Labrie, Luu-The et al. 2003). Thus, in

contrast to estrogens and progestins, which exert stimulatory effects, DHEA
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is expected - as demonstrated in the majority of human breast cancer cell lines
- to inhibit both the development and growth of breast cancer in women

(Labrie, Luu-The et al. 2003; Labrie 2010, 2006; Labrie, Bélanger et al. 2006).

To avoid the problems illustrated by the WHI study (Women's Health
Initiative, JAMA 288: 321-333, 2002) using traditional HRT, it seems logical to
use a tissue-specific antiestrogenic/estrogenic (depending on the tissue)
compound (SERM) combined with a tissue-targeted androgenic and/or
estrogenic replacement therapy at perimenopause and postmenopause. This
strategy could be the best or possibly the only way to maintain a
physiological balance between androgens and estrogens in each cell of each
tissue and simultaneously prevent breast and uterine cancer. Such an
objective can potentially be met by combining a SERM with DHEA (Labrie,
Luu-The et al. 2005; Labrie, Luu-The et al. 2003; Labrie 2007).

Whereas SERMs have effects in the bone limited to inhibition of bone
resorption, DHEA stimulates bone formation through its androgenic or
anabolic component (Michalska, Stepan et al. 2006; Martel, Sourla et al. 1998).
Such an anabolic or bone-forming effect cannot be achieved with SERMs,
bisphosphonates, estrogens or calcitonin, which only decrease the rate of
bone resorption. In fact, these antiresorptive therapies do not improve all the
characteristics of the normal bone loss, especially the microarchitecture.
Whereas the high potency of acolbifene (10-fold higher than raloxifene) on
bone has been demonstrated at the preclinical level (Labrie, Labrie et al.
2001), treatment with DHEA has already been observed to increase bone
formation in postmenopausal women through an anabolic action (Labrie,

Diamond et al. 1997).
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In addition to an increase in bone formation, DHEA has also been shown in
postmenopausal women to stimulate vaginal maturation, decrease adiposity
as well as serum glucose and insulin levels. The effect of DHEA on fat and
glucose metabolism described in some studies (Diamond, Cusan et al. 1996;
Villareal and Holloszy 2004; Morales, Haubrich et al. 1998) has not been
found in other studies (Jankowski, Gozansky et al. 2006; Nair, Rizza et al.
2006). It is also possible that SERMs could exert additional beneficial effects in
postmenopausal women. In fact, preclinical data obtained with acolbifene
include the following beneficial effects: lowered cholesterol and triglyceride
levels, reduced fat accumulation and improved insulin sensitivity (Labrie,

Labrie et al. 2001; Labrie 2007).

The combination of a SERM plus DHEA (Figure 7) could also help controlling
hot flashes, through the androgenic effect of DHEA, while preventing breast
cancer, uterine cancer, ovarian cancer, bone and muscle loss as well as

decreasing fat accumulation, type 2 diabetes and serum cholesterol (Table 2).

Table 2
URINE SERUM

GROUP CALCIUM PHOSPHORUS HP/Cr TALP

(umol/24h/100g) | (pmol/24h/100g)| (nmol/mmol) (Tu/L)
CONTROL 23.17 +1.55 132.72 + 6.08 13.04 £2.19 (114.25+14.04
DHEA (10 mg) 25.87 +3.54 151.41 + 14.57 14.02 £+ 1.59 |198.38 +30.76*
EM-800 (75 pg) 17.44 +4.5 102.03 + 25.13 6.81 +£0.84* |114.11 £11.26
DHEA + EM-800 3.71 + 0.75% 59.06 +4.76%* 4.06 +0.28" 204,38 + 14.20**

In this context, it is important to indicate that the absence of a stimulatory
effect of DHEA on the normal human endometrium (Labrie, Diamond et al.
1997) eliminates the need to administer a progestin to neutralize the potential

effect of estrogens on the endometrium. Concerning the breast, DHEA is
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known to prevent the development (Luo, Sourla et al. 1997) and to inhibit the
growth (Li, Yan et al. 1993) of dimethylbenz(a)anthracene mammary tumors
in the rat. DHEA, in addition, inhibits the growth of human breast cancer
xenografts in nude mice (Couillard, Labrie et al. 1998). Thus, contrary to
estrogens and progestins which exert stimulatory effects, DHEA is expected

to inhibit both the development and the growth of breast cancer in women.

Role of androgens in bone physiology

In established osteoporosis, anabolic steroids have been reported to help
prevent bone loss (Hennernan and Wallach 1957). Androgen therapy, as
observed with nandrolone decanoate, has been found to increase vertebral
bone mineral density in postmenopausal women (Need, Horowitz et al.
1989). Although androgens are gaining increasing support due to their
unique actions in postmenopausal women, virilizing effects are observed
with the use of testosterone (Burger, Hailes et al. 1984; Studd, Collins et al.
1977).

Other roles of androgens in women
It is more and more recognized that the androgens produced from DHEA
have multiple beneficial effects in postmenopausal women. The detailed
benefits of androgens added to ERT or HRT have been described on general
well-being, energy, mood, and general quality of life (Sherwin and Gelfand
1985; Sherwin 1988). Improvements in the major psychologic and
psychomatic symptoms, namely irritability, nervousness, memory, and
insomnia have been observed following addition of androgens to estrogen

replacement therapy (ERT) (Notelovitz, Watts et al. 1991).

Loss of libido and/or sexual satisfaction are common in early

postmenopause. The addition of androgens to hormone replacement therapy
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(HRT) is known to have beneficial effects on these problems (Leiblum,
Bachmann et al. 1983; Sherwin and Gelfand 1987; Sherwin 1988). Moreover, a
positive correlation has been found in postmenopausal women between
sexual behavior and circulating levels of androgens. In addition, androgenic
compounds have been found to be beneficial for the treatment of the
mastalgia ffequently caused by HRT (Pye, Mansel et al. 1985). In fact,
estrogen replacement therapy may result in severe breast pain which may
lead to discontinuation of therapy. The addition of androgens has been
found to be effective in relieving hot flushes in women who had

unsatisfactory results with estrogen alone (Sherwin and Gelfand 1984).

Other benefits of DHEA
The 70 to 95% reduction in the formation of DHEA and DHEA-S by the
adrenals during aging results in a dramatic reduction in the formation of
androgens and estrogens in peripheral target tissues, which could well be
involved in the pathogenesis of age-related diseases such as insulin resistance
(Coleman, Leiter et al. 1982; Schriock, Buffington et al. 1988) and obesity
(Nestler, Barlascini et al. 1988; MacEwen and Kurzman 1991; Tchernof,
Després et al. 1995) . Low circulating levels of DHEA-S and DHEA have, in
fact, been found in patients with breast cancer (Zumoff, Levin et al. 1981) and
DHEA has been found to exert antioncogenic activity in a series of animal
models (Schwartz, Pashko et al. 1986; Gordon, Shantz et al. 1987; Li, Yan et al.
1993). DHEA has also been shown to have immuno modulatory effects in
vitro (Suzuki, Suzuki et al. 1991) and in vivo in fungal and viral diseases
(Rasmussen, Arrowood et al. 1992), including HIV (Henderson, Yang et al.
1992). On the other hand, a stimulatory effect of DHEA on the immune
system has been described in postmenopausal women (Casson, Andersen et

al. 1993).

{01248809.1}



WO 2011/156908 PCT/CA2011/000709

- 46 -

Previous data obtained with DHEA in women
As mentioned above, osteoporosis is a major problem among aging women,
causing morbidity and mortality, mainly through increased fracture rates
(Johnston Jr and Epstein 1981). The use of estrogen replacement therapy
requires the addition of progestins to counteract the endometrial proliferation
induced by estrogens while both estrogens and progestins could increase the
risk of breast cancer (Bardon, Vignon et al. 1985; Colditz, Hankinson et al.
1995). In order to avoid the limitations of standard estrogen (ERT) or
hormonal replacement therapy (HRT), we have studied the effect of DHEA
administration to 60- to 70-year old women for 12 months on bone mineral
density, parameters of bone formation and turnover, serum lipids, glucose
and insulin, adipose tissue mass, muscular mass, energy, well-being as well
as on vaginal and endometrial histology (Diamond, Cusan et al. 1996; Labrie,
Diamond et al. 1997). DHEA was administered percutaneously to avoid first

passage of the steroid precursor through the liver.

We have thus evaluated the effect of chronic replacement therapy with a 10%
DHEA cream applied once daily for 12 months in 60- to 70-year-old women
(N=15). Anthropometric measurements showed no change in body weight
but a 9.8% decrease in subcutaneous skin fold thickness at 12 months (p<0.05)
(Diamond, Cusan et al. 1996). Bone mass density was increased by 2.3% at the
hip, 3.75% at the hip Ward's triangle, and 2.2% at the lumbar spine level (all
p<0.05) (Labrie, Diamond et al. 1997). These changes in bone mineral density
were accompanied by significant decreases at 12 months of 38% and 22% in
urinary hydroxyproline and in plasma bone alkaline phosphatase,
respectively (all p<0.05). An increase of 135% over control (p<0.05) in plasma

osteocalcin was concomitantly observed.
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Measurements of midthigh fat and muscle areas by computed tomography
have shown a 3.8% decrease (p<0.05) of femoral fat and a 3.5% increase
(p<0.05) in femoral muscular area at 12 months (Diamond, Cusan et al. 1996).
There was no significant change in abdominal fat measurements. These
changes in body fat and muscular surface areas were associated with a 12%
decrease (p<0.05) of fasting plasma glucose and a 17% decrease (p<0.05) in
fasting plasma insulin levels. Treatment with DHEA had no undesirable
effect on the lipid or lipoprotein profile. In fact, there was an overall trend for
a 3% to 10% decrease in total cholesterol and its lipoprotein fractions. Plasma

triglycerides were not affected.

The index of sebum secretion was 79% increased after 12 months of DHEA
therapy with a return to pretreatment values 3 months after cessation of
treatment. DHEA administration stimulated vaginal epithelium maturation
in 8 out of 10 women who had a maturation value of zero at the onset of
therapy while a stimulation was also seen in the three women who had an
intermediate vaginal maturation before therapy. Most importantly, the
estrogenic stimulatory effect observed in the vagina was not found in the
endometrium which remained completely atrophic in all women after 12

months of DHEA treatment (Labrie, Diamond et al. 1997).

The present data clearly indicate the beneficial effects of DHEA therapy in
postmenopausal women through its transformation into androgens and/or
estrogens in specific intracrine target tissues without significant side effects.
The absence of stimulation of the endometrium by DHEA eliminates the need
for progestin replacement therapy, thus avoiding the fear of progestin-
induced breast cancer. The observed stimulatory effect of DHEA on bone
mineral density and the increase in serum osteocalcin, a marker of bone

formation, are of particular interest for the prevention and treatment of
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osteoporosis and indicate a unique activity of DHEA on bone physiology,

namely on bone formation while, ERT and HRT can only reduce the rate of

bone loss.
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BENEFITS OF COMBINATION OF A SERM AND DHEA IN WOMEN
TREATED WITH AN LHRH AGONIST OR ANTAGONIST

We have shown that DHEA has beneficial effects on bone in both the female
rat (Luo et al., Endocrinology 138: 4435-4444, 1997), and postmenopausal
women (Labrie et al., J. Clin. Endocrinol. Metab. 82: 3498-3505, 1997). Thus, in
intact female rats, treatment with DHEA increases bone mineral density
(BMD) of total skeleton, lumbar spine and femur (Luo et al., Endocrinology
138: 4435-4444, 1997).

Moreover, as illustrated in Figure 5 to Figure 8, we have found that the
combination of a sex steroid precursor (DHEA) and a SERM (EM-800) not
only maintained the stimulatory effect of DHEA on bone formation, but
potentiated the inhibitory effect of the SERM (EM-800) alone on bone
turnover and resorption as demonstrated by the further decreases in urinary
hydroxyproline and calcium excretion when both compounds were combined

(Luo, Sourla et al. 1997).

In brief, the above-described data clearly demonstrate the beneficial effects of
the combination of a SERM (EM-800) and a sex steroid precursor (DHEA) on
the development of mammary carcinoma induced by DMBA as well as the
protective effects of such a combination on bone mass and serum lipids. Such
data clearly suggest the additional beneficial effects of such a combination for
the treatment and prevention of osteoporosis while improving the lipid

profile and preventing breast and endometrial cancer.

It is particularly important to indicate that the combination of DHEA and
EM-800 exerts unexpected beneficial effects on important biochemical

parameters of bone metabolism. In fact, DHEA alone did not affect the
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urinary hydroxyproline/creatinine ratio, a marker of bone resorption.
Moreover, no effect of DHEA alone could be detected on daily urinary
calcium or phosphorus excretion (Luo, Sourla et al. 1997). EM-800, on the
other hand, decreased the urinary hydroxyproline/creatinine ratio by 48%
while, similarly to DHEA, no effect of EM-800 was seen on urinary calcium or
phosphorus excretion. EM-800, moreover, had no effect on serum alkaline
phosphatase activity, a marker of bone formation while DHEA increased the

value of the parameter by about 75% (Luo, Sourla et al. 1997) (Table 2).

One of the unexpected effects of the combination of DHEA and EM-800, thus
relates to the urinary hydroxyproline/creatinine ratio, a marker of bone
resorption, which was reduced by 69% when both DHEA and EM-800 were
combined, this value being statistically different (p<0.01) from the 48%
inhibition achieved by EM-800 alone while DHEA alone did not show any
effect. Thus, the addition of DHEA to EM-800 increases by 50% of the
inhibitory effect of EM-800 on bone reabsorption. Most importantly, another
unexpected effect of the addition of DHEA to EM-800 was the approximately
84% decrease in urinary calcium (from 23174155 to 3.71+0.75
umol/24h/100g (p<0.01) and the 55% decrease in urinary phosphorus (from
132.7246.08 to 59.064+4.76 pmol/24h/100g (p<0.01) respectively (Luo, Sourla
et al. 1997) (Table 2).

The present results obtained in the rat clearly demonstrate that DHEA can
provide the beneficial effects which are lacking with the use of a selective
estrogen receptor modulator (SERM) alone such as EM-800, Raloxifene, etc.
While a SERM has effects limited to inhibition of bone resorption, the
addition of DHEA is believed to stimulate bone formation (an effect not
achieved with a SERM, estrogen, bisphosphonate or calcitonin) and further

reduce bone resorption above the effect achieved with EM-652 alone.
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Importantly, the combination of EM-800 and DHEA in ovariectomized rats
treated for 12 months had beneficial effects on bone morphometry.
Trabecular bone volume is particularly important for bone strength and to
prevent bone fractures. Thus, in the above-mentioned study, trabecular bone
volume of the tibia increased from 4.1#0.7% in ovariectomized rats to
11.940.6% (p<0.01) with DHEA alone while the addition of EM-800 to DHEA
further increased trabecular bone volume to 14.7t+1.4%, a value similar to that

found in intact controls (Figure 6).

From a value of 0.57 + 0.08 per mm in ovariectomized rats, treatment with
DHEA resulted in a 137% increase in trabecular bone number compared to
ovariectomized controls. The stimulatory effect of DHEA thus reached 1.27 +
0.1 per mm while simultaneous treatment with EM-800 and DHEA resulted
in an additional 28% increase in trabecular bone number (p<0.01) compared
to that achieved by DHEA alone (Figure 7). Similarly, the addition of EM-
800 to DHEA treatment, resulted in an additional 15% (p<0.05) decrease in
trabecular bone separation, compared to that achieved with DHEA alone,

thus leading to values not different from those seen in intact controls.

As complement to the numerical data presented in Figure 6 and figure 7,
Figure 8 illustrates the increase in trabecular bone volume in the proximal
tibia metaphysis induced by DHEA in ovariectomized treated animals (C)
compared to ovariectomized controls (B), as well as the partial inhibition of
the stimulatory effect of DHEA after the addition of Flutamide to DHEA
treatment (D). On the other hand, administration of DHEA in combination
with EM-800 resulted in a complete prevention of the ovariectomy-induced
osteopenia (E), the trabecular bone volume being comparable to that seen in

intact controls (A).
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In the mentioned study (Figures 5-8), the androgenic stimulatory effect of
DHEA was observed on almost all the bone histomorphometric parameters
studied. DHEA thus resulted in a significant increase in trabecular bone
volume as well as trabecular number, while it decreased the intertrabecular

area.

In order to achieve more complete estrogen deprivation, a pure antiestrogen
is added in the present study to the LHRH agonist or antagonist in order to
neutralize the "flare" of ovarian estrogen secretion during the first 2 weeks of
treatment with the LHRH agonist and also to neutralize the action of
estrogens derived from ovarian androstenedione as well as adrenal and
ovarian DHEA (Labrie, Martel et al. 2011). In fact, adrenal and ovarian
DHEA are converted to estrogens in endometriotic but not normal
endometrial tissue. Accordingly, the estrogens of adrenal and ovarian origins
made from DHEA can continue to stimulate endometriotic cells after

cessation of ovarian estrogen secretion by the LHRH agonist or antagonist.

It is important to mention that while the normal endometrium cannot
synthesize estrogens from DHEA because of the absence of aromatase, the
endometriotic tissue possesses the enzyme able to transform DHEA into
estrogens (Bulun, Lin et al. 2005). Such data indicate that blockade of ovarian
estrogen secretion by an LHRH agonist or antagonist is only a partial
treatment for endometriosis since estrogens are made locally in endometriotic
tissue from DHEA, thus stimulating the proliferation of endometriotic cells
while the normal endometrium is not stimulated by DHEA due to the
absence of local formation of estrogens. The particularly high potency of a
SERM having pure and potent estrogen antagonistic activity in the

endometrial tissue will block any activity of any estrogen made from DHEA
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in the endometriotic tissue. Such complete estrogen blockade should lead to
more complete and more rapid apoptosis and thus decrease the incidence of

recurring endometriosis after cessation of therapy.

On the other hand, while EM-652HC] reduces bone loss and DHEA
stimulates bone formation, thus more efficiently protecting bone function, the
addition of DHEA should prevent hot flushes, a major limitation of LHRH
agonist treatment alone. Comparison of the expected effects of the proposed
combination versus add-back therapy in the HRT is illustrated in Figures 9,
10 and 11.

In order to facilitate the combination therapy aspect of the invention, for any
indication discussed herein, the invention provides kits which include one or
more SERM(s) and sex steroid precursors in separate or in one container and
in another container an inhibitor of ovarian hormonal secretion. The kit may
include appropriate materials for oral administration, e.g. tablets, capsules,
syrups and the like and for transdermal administration, e.g., ointments,
lotions, gels, creams, sustained release patches, and the like for intravaginal
administration, e.g., suppositories, creams, ointments, tablets, gels and the
like and for subcutaneous injection and intramuscular injection. Acolbifene

and DHEA could be administered intravaginally.

Applicants believe that administration of SERM and inhibitor of ovarian
hormonal secretion with or without administration of sex steroid precursor
has utility in the treatment and/or prevention of the development of

endometriosis and other estrogen-related diseases.

A selective estrogen receptor modulator of the invention has a molecular

formula with the following features: a) two aromatic rings spaced by 1 to 2
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intervening carbon atoms, both aromatic rings being either unsubstituted or
substituted by a hydroxyl group or a group converted in vivo to hydroxyl or
halogen or C1-Cs alky!l or Ci-Cs alkylsulfone; and b) a side chain possessing
an aromatic ring and a tertiary amine, carboxylic acid or alcohol function or

salt thereof.

A preferred side chain of the selective estrogen receptor modulator of the

invention is selected from the group consisting of:

o ot

4

O, o

A preferred selective estrogen receptor modulator of the invention is selected
from the group consisting of a benzothiophene derivative, triphenylethylene
derivative, indole derivative, benzopyran derivative, chroman derivative,
naphthalene derivative, dihydronaphthalene derivative,
tetrahydronaphthalene derivative, benzothiopyran derivative, thiochroman
derivative, quinoline derivative, dihydroquinoline derivative, and

tetrahydroquinoline derivative.

A preferred selective estrogen receptor modulator of the invention has one of

the following formulae selected from the group consisting of:
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A
2 00n @

wherein R; and R; are independently selected from the group consisting of
hydrogen, hydroxyl, a moiety converted in vivo in hydroxyl, halogen, C1-Ce
alkyl and C1-Cs alkylsulfone;

wherein Rz and R4 are either independently selected from the group
consisting of C1-Cy alkyl, or a moiety which in combination with the nitrogen
atom to which they are bound, is selected from the group consisting of
pyrrolidinyl, 2,2-dimethylpyrrolidinyl, 2-methylpyrrolidinyl, piperidino,
hexamethyleneimino and morpholino;

wherein A is selected from the group consisting of -CO-, -CHOH-, -O-, and -
CHaz-;

wherein B is selected from the group consisting of phenylene, pyridylidene,

and -cycloC4HaN2-;

J M
wherein D is -OCH2CH2N(R3)R4, ~-OCH,CH,0H, -OCH2CH.OCH>CH20H or
-CH=CH-COOH (R3 and Ry either being independently selected from the

group consisting of C1-C4 alkyl, or a moiety which in combination with the
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nitrogen atom to which they are bound, is selected from the group consisting
of pyrrolidinyl, 2,2-dimethylpyrrolidinyl, 2-methylpyrrolidinyl, piperidino,
hexamethyleneimino and morpholino);
wherein E and K are independently hydrogen, hydroxyl, a moiety converted
in vivo in hydroxyl or halogen ;
wherein ] is hydrogen or halogen;
wherein M is hydrogen or C1-Cs alkyl;
X
X =R
R— N
'\/ sy \ 7 "Ry
Rz

SK
e

7 D

wherein D is selected from the groups consisting of -OCHCH:N(R7)Rs, -
CH=CH-CO N(R7)Rs , -CC-(CH2)»-N(R7)Rs (R7 and Rs either being
independently selected from the group consisting of C-Cs alkyl, or a moiety
which in combination with the nitrogen atom to which they are bound, is
selected from the group consisting of pyrrolidinyl, 2,2-dimethylpyrrolidinyl,
2-methylpyrrolidinyl, piperidino, hexamethyleneimino and morpholino);
wherein X is selected from the group consisting of hydrogen and Ci-Cs alkyl;
wherein Ry, Rz R3, Ry, Rs, and R are independently selected from the group
consisting of hydrogen, hydroxyl, Ci-Cs alkyl, halogen, and a moiety

converted in vivo in hydroxyl;
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wherein R; and R are independently selected from the group consisting of
hydrogen, hydroxyl, halogen, Ci-Cs alkyl and Ci-Cs alkylsulfone, and a
moiety converted in vivo in hydroxyl;

wherein Rs and Rs are independently hydrogen or C;-Cg alkyl ;

wherein D is -OCH2CH2N(Rs)Ra (Rs and Ra either being independently
selected from the group consisting of Ci-C4 alkyl, or a moiety which in
combination with the nitrogen atom to which théy are bound, is selected from
the group consisting of pyrrolidinyl, 2,2-dimethylpyrrolidinyl, 2-
methylpyrrolidinyl, piperidino, hexamethyleneimino and morpholino);
wherein X is selected from the group consisting of -O-, -CHz-, -5-, -CH=, -N=,
and -NRy- (R7 being hydrogen or C1-Ce alkyl);

wherein Y is selected from the group consisting of -O- and -CHaz- or direct

bond;

{01248809.1)



WO 2011/156908 PCT/CA2011/000709

-58 -

z STV it SN
2

wherein R: and R2 are independently hydrogen, hydroxyl, halogen, Ci-Cs
alkyl, and a moiety which is converted to hydroxy! in vivo;
wherein Z is selected from the group consisting of -O-, -CHa-, -5-, and -NRy-
(R7 being hydrogen or C1-Cs alkyl);
wherein the Rigo is a bivalent moiety which distances L from the B-ring by 4-
10 intervening atoms;
wherein L is a bivalent or trivalent polar moiety selected from the group of -
SO-, -CON<, -N<, and -SON< ;
wherein G is selected from the group consisting of hydrogen, a Ci to Cs
hydrocarbon, a bivalent moiety which in combination with G2 and L is a 5- to
7-membered heterocyclic ring, and halo or unsaturated derivatives of the
foregoing;
wherein G is either absent or selected from the group consisting of
hydrogen, a C; to Cs hydrocarbon, a bivalent moiety which in combination
with G and L is a 5- to 7-membered heterocyclic ring, and halo or
unsaturated derivatives of the foregoing;
wherein G is selected from the group consisting of hydrogen, methyl, ethyl

and trifluoromethyl;
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or a pharmaceutically acceptable salt thereof;

wherein D is -OCH2CH2N(R3)Rs (Rs and Ry either being independently
selected from the group consisting of Ci-Cy4 alkyl, or a moiety which in
combination with the nitrogen atom to which they are bound, is selected from
the group consisting of pyrrolidinyl, 2,2-dimethylpyrrolidinyl, 2-
methylpyrrolidinyl, piperidino, hexamethyleneimino and morpholino);
wherein Ri and R; are independently selected from the group consisting of
hydrogen, hydroxyl, halogen, C1-Cs alkyl, and a moiety converted in vivo in
hydroxyl;

wherein Gs is selected from the group consisting of hydrogen, methyl, ethyl

and trifluoromethyl;
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¢ 4" O/\/ <
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or pharmaceutically acceptable salt thereof;
wherein a benzopyran derivative is optically active due to a majority of its
sterecisomer having an absolute configuration S on carbon 2 and
substantially lacks (2R)-enantiomer;
wherein R; and R; are independently selected from the group consisting of
hydroxyl, halogen, Ci-Cs alkyl, and a moiety convertible in vivo to hydroxyl;
wherein R3 is a species selected from the group consisting of saturated,
unsaturated or substituted pyrrolidinyl, saturated, unsaturated or substituted
piperidino, saturated, unsaturated or substituted piperidinyl, saturated,
unsaturated or substituted morpholino, nitrogen-containing cyclic moiety,
nitrogen-containing polycyclic moiety, and NRaRb (Ra and Rb being
independently hydrogen, straight or branched Ci-Cs alkyl, straight or
branched C2-Cs alkenyl, and straight or branched C2-Cs alkynyl);
wherein Gs is selected from the group consisting of methyl and
trifluoromethyl;
wherein an optional salt of an acid selected from the group consisting of
acetic acid, adipic acid, benzenesulfonic acid, benzoic acid, camphorsulfonic
acid, citric acid, fumaric acid, hydroiodic acid, hydrobromic acid,
hydrochloric acid, hydrochlorothiazide acid, hydroxy-naphthoic acid, lactic

acid, maleic acid, methanesulfonic acid, methylsulfuric acid, 1,5-
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naphthalenedisulfonic acid, nitric acid, palmitic acid, pivalic acid, phosphoric
acid, propionic acid, succinic acid, sulfuric acid, tartaric acid, terephthalic

acid, p-toluenesulfonic acid, and valeric acid.

One preferred SERM of the invention is EM-800 reported in

PCT/CA96/00097 (WO 96/26201). The molecular structure of EM-800 is:
OCOC(CHs)s

(H3C)3CCO0 "’//©\ O
o/\/ N

Another preferred SERM of the invention is EM-652HCI reported in US
patent 6,710,059 B1:

EM-652HC], (also called EM-1538 or acolbifene) is the hydrochloride salt of
the potent antiestrogen EM-652. Compared to EM-800, EM-652HCI is a
simpler and easier salt to synthesize. It is also easy to isolate, purify,
crystallize and displays good solid state stability. In administering either
EM-800 or EM-652-HC], it results in the same active compound having the
same activity in vivo. Since both precursors lead to similar blood levels of the

active compound EM-652.
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Another preferred SERM is Bazedoxifene (TSE-424; WAY-TSE 424; WAY
140424; 1-[[4-[2-(hexahydro-1H-azepin-1-yl)ethoxy]phenyl]methyl]-2-(4-
hydroxyphenyl)-3-methyl-1H-indol-5-0l, acetate) developed by Wyeth Ayers
(USA) and disclosed in JP10036347 (American home products corporation)
and approved in USA for the prevention of postmenopausal osteoporosis and
non-steroidal estrogen derivatives described in WO 97/32837.  Other
preferred SERMs of the invention include Tamoxifen ((Z)-2-[4-(1,2-diphenyl-
1-butenyl) phenoxy ]-N,N-dimethylethanamine) (available from Zeneca, UK),
Toremifene ((Z)-2-[4-(4-Chloro-1,2-diphenyl-1-butenyl)phenoxy]-N,N-
dimethylethanamine) available from Orion, Finland, under the trademark
Fareston or Schering-Plough), Droloxifene ((E)-3-[1-[4-[2~(Dimethylamino)
ethoxy] phenyl]-2-phenyl-1-butenyl] phenol) and, from Eli Lilly and Co,,
USA: Raloxifene ([2-(4-hydroxyphenyl)-6-hydroxybenzo[b]thien-3-yl] [4-[2-
(1-piperidinyl) ethoxy] phenyl] - methanone hydrochloride), LY 335124, LY
326315, LY 335563 (Desmethylarzoxifene) (6-hydroxy-3-[4-[2-(1-piperidinyl)
ethoxy] phenoxyl}-2-(4-hydroxyphenyl) benzo[b]thiopene hydrochloride)
and Arzoxifene (LY 353381, 6-hydroxy-3-[4-[2-(1-
piperidinyl)ethoxy]phenoxyl] - 2 - (4 ~ methoxyphenyl) benzo [b] thiophene
hydrochloride). Other preferred SERMs are Lasofoxifene (CP-336,156) (cis-
1R-[4’-pyrrolidinoethoxyphenyl]-25-phenyl-6-hydroxy-1,2,3,4-

tetrahydronaphthalene D-(-)-tartrate salt) (Pfizer Inc., USA described in US
5,889,042), Idoxifene ((E)-1-[2-[4-[1-(4-Todophenyl)-2-phenyl-1-
butenyl]phenoxylethyl]pyrrolidine) (SmithKline Beecham, USA),
Levormeloxifene  (3,4-trans-2,2-dimethyl-3-phenyl-4-[4-(2-(2-(pyrrolidin-1-
ylethoxy)phenyl]}-7-methoxychroman) (Novo Nordisk, A/S, Denmark)
which is disclosed in Shalmi et al. WO 97/25034, WO 97/25035, WO
97/25037,WO 97/25038 ; and Korsgaard et al. WO 97/25036), GW 5638
(described by Willson et al., 1997) and indole derivatives (disclosed by Miller
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et al., EP 0802183A1) Are also included, Iproxifen (TAT 59; (E)-4-[1-[4-[2-
(dimethylamino)ethoxy]phenyl]-2-[4-(1-methylethyl)phenyl]-1-
butenyl]phenol dihydrogen phosphate ) from Taiho (Japan), Ospemifene (FC
1271;  ((Z)-2-[4-(4-chloro-1,2-diphenyl-1-butenyl)phenoxyl]ethanol)  from
available from Orion-Farmos Pharmaceutica,, Finland, SERM 3471, HMR
3339 and HMR 3656 from Sanofi-Aventis (France), Pipendoxifene (ERA-923)
developed by Wyeth-Ayers, nonsteroidal estrogen derivatives described in
WO 97/32837, Fispemifene developed by QuatRx (USA) and CC 8490
developed by Celgene in USA.

Any SERM used as required for efficacy, as recommended by the
manufacturer, can be used. Appropriate dosages are known in the art. Any
other non steroidal antiestrogen commercially available can be used
according to the invention. Any compound having activity similar to SERMs

(example: Raloxifene can be used).

SERMs administered in accordance with the invention are preferably
administered in a dosage range between 0.01 to 10 mg/kg of body weight per
day (preferably 0.05 to 1.0 mg/kg), with 60 mg per day, especially 20 mg per
day, in one or two equally divided doses being preferred for a person of
average body weight when orally administered, or in a dosage range between
0.003 to 3.0 mg/kg of body weight per day (preferably 0.015 to 0.3 mg/kg of
body weight), with 20 mg per day, especially 10 mg per day, in two equally
divided doses being preferred for a person of average body weight when
parenterally administered (i.e. intramuscular, subcutaneous or percutaneous
or intravaginal administration). Preferably the SERMs are administered
together with a pharmaceutically acceptable diluent or carrier as described

below.
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With respect to all of the dosages recommended herein, the attending
clinician should monitor individual patient response and adjust dosage

accordingly.

Preferred sex steroid precursors are dehydroepiandrosterone (DHEA)
(available from Proquina, Mexico), its prodrugs (available from Steraloids,
Wilton, New Hampshire, USA), 5-androsten-3B,17B-diol and its prodrugs
androst-5-ene-3f,17p-diol 3-acetate and androst-5-ene-3p,17B-diol

dihemisuccinate (available from Steraloids, Wilton, New Hampshire USA).

androst-5-ene-3f,17B-diol 3-acetate
OH

AcO

androst-5-ene-30,17B-diol dihemisuccinate

O/“\/\COOH

0

Hooc/\/ko

The active ingredients of the invention (whether SERM or precursor or
inhibitor of ovarian hormonal secretion otherwise) may be formulated and

administered in a variety of manner.
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Sex steroid precursors administered in accordance with the invention are
preferably administered in a dosage range (1) between 0.5 to 100 mg per day,
(preferably 3 to 50 mg per day), when intravaginally administered; (2) in a
dosage range between 15 to 200 mg per day (preferably 30 mg to 100 mg per
day), when administered on the skin; (3) in a dosage range between 10 to 200
mg per day (preferably 25 mg to 100 mg per day), e.g., 75 mg per day, when
orally administered; or (4) in a dosage range between 1.0 to 25 mg per day
(preferably 3.25 to 20 mg per day), when parentally administered (i.e.

intramuscular, or subcutaneous).

Active ingredient for transdermal or transmucosal is preferably present at
from 0.5% to 20% by weight relative to the total weight of the pharmaceutical
composition more preferably between 0.1 to 10%. Alternatively, the active
ingredient may be placed into a transdermal patch having structures known
in the art, for example, structures such as those set forth in E.P. Patent

No.0279982.

When formulated as an ointment, lotion, gel or cream or the like, the active
compound is admixed with a suitable carrier which is compatible with
human skin or mucosa and which enhances transdermal penetration of the
compound through the skin or mucosa. Suitable carriers are known in the art
and include but are not limited to Klucel HF and Glaxal base. Some are
commercially available, e.g., Glaxal base available from Glaxal Canada
Limited Company. Other suitable vehicles can be found in Koller and Buri,
S.T.P. Pharma 3(2), 115-124, 1987. The carrier is preferably one in which the
active ingredient(s) is (are) soluble at ambient temperature at the
concentration of active ingredient that is used. The carrier should have
sufficient viscosity to maintain the inhibitor on a localized area of skin or

mucosa to which the composition has been applied, without running or
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evaporating for a time period sufficient to permit substantial penetration of
the precursor through the localized area of skin or mucosa and into the
bloodstream where it will cause a desirable clinical effect. The carrier is
typically a mixture of several components, e.g. pharmaceutically acceptable
solvents and a thickening agent. A mixture of organic and inorganic solvents
can aid hydrophylic and lipophylic solubility, e.g. water and an alcohol such

as ethanol.

In another aspect, the invention provides a pharmaceutical composition
comprising a sex steroid precursor selected from the group consisting of
dehydroepiandrosterone, dehydroepiandrosterone-sulfate, androst-5-ene-38,
178-diol, and 4-androstene-3,17-dione and further comprising a
pharmaceutically acceptable excipient, diluent or carrier selected from the
group consisting of triglycerides of saturated fatty acids C12-C18 with varied
portions of the corresponding partial glycerides (hard fat, Witepsol), butter,
mixed triglycerides of oleic, palmitic, and stearic acids (cocoa butter),
partially hydrogenated cottonseed oil (Cotomar), hydrogenated fatty alcohols
and esters (Dehydag Base I, Base II or Base III, may also contains glycerides
of saturated fatty acids C12-C16), triglycerides from palm, palm kernel,, and
coconut oils with self-emulsifying glyceryl monostearate and polyoxyl
stearate (Fattibase), Hexaride Base 95, higher melting fractions of coconut
and palm kernel oil (Hydrokote), Rearranged hydrogenated vegetable oils (
S-70-XX95 and S-070-XXA), eutectic mixtures of mono-, di-, triglycerides
derived from natural vegetable oils ( Suppocire), Tegester Triglycerides,
Tween 61, triglycerides derived from coconut oil (Wecobee), theobroma oil,
semi-synthetic glycerides (Japocire, Ovucire), mixture of tri- di- and
monoglycerides of saturated fatty acids ( Massa Estarinum) and a

combination of the foregoing (see Allen et al. 2008). Any vehicle including
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liquid in which DHEA and other precursors are soluble covers by this

invention.

It is preferred that the sex steroid precursor is formulated as an alcoholic gel
containing 2.0 to 10% of caprylic-capric triglyceride (Neobee M-5); 10 to 20%
of hexylene glycol; 2.0 to 10% of diethyleneglycol monomethyl ether
(Transutol); 2.0 to 10% of Cyclomethicone (Dow Corning 345); 1.0 to 2% of
benzyl alcohol and 1.0 to 5.0% of hydroxypropylcellulose (Klucel HF).

The carrier may also include various additives commonly used in ointments
and lotions and well known in the cosmetic and medical arts. For example,
fragrances, antioxidants, perfumes, gelling agents, thickening agents such as
carboxymethylcellulose, surfactants, stabilizers, emollients, coloring agents
" and other similar agents may be present. When used to treat systemic
diseases, the site of application on the skin should be changed in order to
avoid excess local concentration of active ingredient and possible
ovérstimulation of the skin and sebaceous glands by androgenic metabolites

of sex steroid precursor.

In a pharmaceutical composition for oral administration, DHEA or other
precursor is preferably present in a concentration between 5 and 98% by
weight relative to total weight of the composition more preferably between 50
and 98 percent, especially between 80 and 98 percent. A single precursor
such as DHEA may be the only active ingredient, or alternatively, a plurality
of precursors and/or their analogues may be used (e.g., a combination of
DHEA, DHEA-S, 5-diol, or a combination of two or more compounds
converted in vivo to DHEA, DHEA-S or 5-diol or a combination of DHEA or
5-diol and one or more analogues thereof which are converted to DHEA or 5-

diol in vivo, etc. The blood level of DHEA is the final criteria of adequate
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dosage which takes into account individual variation in absorption and

metabolism.

Preferably, the attending clinician will, especially at the beginning of
treatment, monitor an individual patient's overall response and serum levels
of DHEA (in comparison to the preferred serum concentrations discussed
above), and monitor the patient's overall response to treatment, adjusting
dosages as necessary where a given patients' metabolism or reaction to

treatment is atypical.

Treatment in accordance with the invention is suitable for indefinite
continuation. It is expected that DHEA and/or 5-diol treatment will simply
maintain DHEA levels within a range similar to that which occurs naturally
in women before menopause (serum concentration between 4 and 10

micrograms per liter).

The SERM compound or the sex steroid precursor can also be administered,
by the oral route, and may be formulated with conventional pharmaceutical
excipients, e.g. spray dried lactose, microcrystalline cellulose, and

magnesium stearate into tablets or capsules for oral administration.

The active substance (SERM compound or the sex steroid precursor) can be
worked into tablets or dragee cores by being mixed with solid, pulverulent
carrier substances, such as sodium citrate, calcium carbonate or dicalcium
phosphate, and binders such as polyvinyl pyrrolidone, gelatin or cellulose
derivatives, possibly by adding also lubricants such as magnesium stearate,
sodium lauryl sulfate, "Carbowax" or polyethylene glycol. Of course, taste-

improving substances can be added in the case of oral administration forms.
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As further forms, one can use plug capsules, e.g. of hard gelatin, as well as
closed soft-gelatin capsules comprising a softner or plasticizer, e.g. glycerine.
The plug capsules contain the active substance preferably in the form of
granulate, e.g. in mixture with fillers, such as lactose, saccharose, mannitol,
starches, such as potato starch or amylopectin, cellulose derivatives or highly
dispersed silicic acids. In solf-gelatin capsules, the active substance is
preferably dissolved or suspended in suitable liquids, such as vegetable oils

or liquid polyethylene glycols.

The lotion, ointment, gel or cream should be thoroughly rubbed into the skin
so that no excess is plainly visible, and the skin should not be washed in that
region until most of the transdermal penetration has occurred preferably at

least 4 hours and, more preferably, at least 6 hours.

A transdermal patch may be used to deliver precursor or LHRH agonist or
antagonist in accordance with known techniques. It is typically applied for a
much longer period, e.g., 1 to 4 days, but typically contacts active ingredient
to a smaller surface area, allowing a slow and constant delivery of active

ingredient.

A number of transdermal drug delivery systems that have been developed,
and are in use, are suitable for delivering active ingredients (SERM, sex
steroid precursor, and LHRH agonist or antagonist) of the present invention.
The rate of release is typically controlled by a matrix diffusion, or by passage

of the active ingredient through a controlling membrane.

Mechanical aspects of transdermal devices are well known in the rat, and are
explained, for example, in United States Patents 5,162,037, 5,154,922,
5,135,480, 4,666,441, 4,624,665, 3,742,951, 3,797,444, 4,568,343, 5,064,654,
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5,071,644, 5,071,657 the disclosures of which are incorporated herein by
reference. Additional background is provided by European Patent 0279982
and British Patent Application 2185187.

The device may be any of the general types known in the art including
adhesive matrix and reservoir-type transdermal delivery devices. The device
may include drug-containing matrixes incorporating fibers which absorb the
active ingredient and/or carrier. In a reservoir-type device, the reservoir may
be defined by a polymer membrane impermeable to the carrier and to the

active ingredient.

In a transdermal device, the device itself maintains active ingredient in
contact with the desired localized skin surface. In such a device, the viscosity
of the carrier for active ingredient is of less concern than with a cream or gel.
A solvent system for a transdermal device may include, for example, oleic
acid, linear alcohol lactate and dipropylene glycol, or other solvent systems
known in the art. The active ingredient may be dissolved or suspended in the

carrier.

For attachment to the skin, a transdermal patch may be mounted on a
surgical adhesive tape having a hole punched in the middle. The adhesive is
preferably covered by a release liner to protect it prior to use. Typical
material suitable for release includes polyethylene and polyethylene-coated
paper, and preferably silicone-coated for ease of removal. For applying the
device, the release liner is simply peeled away and the adhesive attached to
the patient’s skin. In United States Patent 5,135,480, the disclosure of which is
incorporated by reference, Bannon et al. describe an alternative device having

a non-adhesive means for securing the device to the skin.
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The percutaneous or transmucosal delivery system of the invention may also
be used as a novel and improved delivery system for the prevention and/or
treatment of endometriosis or other diseases which respond favorably to

treatment with androgens and/or estrogens.

The LHRH agonist or antagonist is administered parenterally, ie.,
intramuscularly, subcutaneously or intravenously by injection or infusion by
nasal drops or by suppository. The LHRH agonist or antagonist may also be
microencapsulated in or attached to a biocompatible, biodégradable polymer,
e.g., poly(d,1-lactide-co-glycolide) and subcutaneously or intramuscularly
injected by a technique called subcutaneously or intramuscular depot to
provide continuous, slow release of the LHRH agonist or antagonist over a
period of 30 days or longer. The most preferred route of administration of
the LHRH agonist or antagonist is subcutaneous or intramuscular de pot

injection.

The LHRH agonist or antagonist may be administered at from about 10 to
1500 pg per day and about 250 (preferably 50 ug to 500 pug per day) for the
LHRH agonist and to about 100 to 2000 ug per day for the LHRH antagonist
being preferred.

The LHRH agonist or antagonist may be administered subcutaneously in a
daily dose of 500 pg for the first 30 days and thereafter subcutaneously in a
daily dose of 250 pg regardless of the patients' body weight. When the LHRH
agonist or antagonist is administered, once every 30-day period is used, with
a dose of 750 to 15,000 ug per 30-day period being preferred. Similar daily

delivery doses are used for longer-term controlled release formulations.
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Preferred LHRH agonists are leuprolide acetate available under the
trademark "Lupron” from Abbott Laboratories Ltd., "Viadur" from Bayer AG,
"Eligard" from Sanofi-Aventis, and "Prostap SR" and "Prostap 3" from Takeda
UK, Goserelin acetate available under the trademark "Zoladex" and "Zoladex
LA" from AstraZeneca, Nafarelin available under the trademark "Synarel”
from Searle (now part of Pfizer), Buserelin acetate available under the
trademark "Suprefact" or "Suprefact Depot" from Sanofi-Aventis and
"CinnaFact" from CinnaGen, Histrelin acetate available under the trademark
"Vantas" and "Supprelin LA" from Endo Pharmaceuticals, Triptorelin acetate
or pamoate available under the trademark "Decapeptyl" from Ipsen,
"Diphereline” and "Gonapeptyl" from Ferring Pharmaceuticals, and "Trelstar"

from Watson. Any LHRH agonist or antagonist can be used.

A typical pharmaceutical composition of the LHRH agonist or antagonist
includes the LHRH agonist or antagonist or a pharmaceutically acceptable
acid salt thereof, benzyl alcohol, a phosphate buffer (pH 6.0-6.5) and sterile

water.

The LHRH agonist or antagonist for intramuscular or subcutaneous depot
injection may be microencapsulated in a biocompatible, biodegradable
polymer, e.g., poly (d I-lactide-co-glycolide) by a phase separation process or
formed into a pellet. The microspheres may then be suspended in a carrier to
provide an injectable preparation or the depot may be injected in the form of
a pellet. Se also European patent application EPA No. 58,481 published Aug.
25, 1982 for solid compositions for subdermal injection or implantation ot
liquid formulations for intramuscular or subcutaneous injections containing
biocompatible, biodegradable polymers such as lactide-glycolide copolymer
and LHRH agonist, e.g. D-Ser-t-BuO¢, Azgly!®-LHRH. These formulations

permit controlled release of the peptide.

{01248809.1}



WO 2011/156908 PCT/CA2011/000709

-73-

By the term "LHRH agonist" is meant synthetic analogues of the natural
luteinizing hormone-releasing hormone (LHRH), for example, a decapeptide
of the structure: L-pyroglutamyl-L-histidyl-L-tryptophyl-L-seryl-L-tyrosyl-
glycyl-L-leucyl-L-arginyl-L-prolylglycyl-NH,. ~ Suitable LHRH agonists
include nonapeptides and decapeptides represented by the formula: L-
pyroglutamyl-L-histidyl-L-tryptophyl-L-seryl-L-tyrosyl-X-Y-arginyl-L-prolyl-
Z wherein X is D-tryptophyl, D-leucyl, D-alanyl, iminobenzyl-D-histidyl, 3-
(2-naphthyl)-D-alanyl,  O-tert-butyl-D-seryl, ~ D-tyrosyl, D-lysyl, D-
phenylalanyl, 1-benzyl-D-histidyl or N-methyl-D-alanyl and Y is L-leucyl, D-
leucyl, N®methyl D-leucyl, N*methyl-L-leucyl or D-alanyl and wherein Z is
glycyl-NHR;, (Aza)glycyl-NHR: or NHR; wherein R; is H, lower alkyl or
lower haloalkyl. Lower alkyl includes straight - or branched-chain alkyls
having 1 to 6 carbon atoms, e.g., methyl, ethyl, propyl, pentyl or hexyl,
isobutyl, neopentyl and the like. Lower haloalkyl includes straight - and
branched-chain alkyls of 1 to 6 carbon atoms having a halogen substituent,
e.g., -CFs, -CH.CF;3, -CF,CHs. Halogen means F, Cl, Br, I with Cl being

preferred.

In preferred nonapeptides, Y is L-leucyl, X is an optically active D-form of

tryptophan, serine (t-BuO), leucine, histidine (iminobenzyl), and alanine.

Preferred decapeptides include [D-Trp¢]-LHRH wherein X=D-Trp, Y=L-
leucyl, Z=glycyl-NHa, [D-Phef|LHRH wherein X=D-phenylalanyl, Y=L-leucyl
and Z-glycyl-NHz) or [D-Nal(2)¢)JLH-RH which is [(3-(2-naphthyl)-D-
Ala]LHRH wherein X=3-(2-naphthyl)-D-alanyl, Y=L-leucyl and Z=glycyl-
NH,).
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Other LHRH agonists useful within the scope of this invention are the o-aza
analogues of the natural LH-RH, especially, [D-Pheé, Azgly!?]-LHRH, [D-
Tyr(Me)¢, Azglyl9}-LHRH, and [D-Ser-(t-BuO)s, Azgly!°]-LHRH, disclosed by
(Dutta, Furr et al. 1978) and U.S. Pat. No. 4,100,274 as well as those disclosed
in U.S. Pat. Nos. 4,024,248 and 4,118,483.

Preferred LHRH antagonists are Abarelix available under the trademark
“Plenaxis” from Speciality European Pharma, Teverelix developed by
Ardana, Cetrorelix acetate available under the trademark “Cetrotide” from
Merck Serono, Ganirelix acetate available under the trademark “Antagon”
from Organon International, Iturelix under the trademark “Antide” from
Serono, Acyline developed by Merrion Pharmaceuticals, Degarelix under the
trademark “Firmagon” from Ferring Pharmaceuticals, and Ornirelix

developed by Oakwood Laboratories.

Other LHRH antagonists are Azaline B (Salk Institute), Ozarelix (Spectrum
Pharmaceuticals), LXT-101 (Department of Pharmaceutical Chemistry, Beijing
Institute of Pharmacology and Toxicology), Elagolix (Neurocrine
Biosciences), and TAK-013 and TAK-385 (Takeda).

Typical suitable LHRH antagonists include [N-Ac-D-p-Cl-Phel3, D-Phe3, D-
Arg$, D-Alal®]LHRH disclosed by (Erchegyi, Coy et al. 1981) [N-Ac-D-p-Cl-
Phel?, D-Trp3, D-Args, D-Alal?]LHRH disclosed by (Coy, Horvath et al. 1982);
[N-Ac-D-(3-(2-naphthyl)-Ala)!, D-p-Cl-Phe?, D-Trp?, D-hArg(Et2)6, D-Alal?]-
LHRH and [N-Ac-Pro!, D-p-Cl-Phe? , (D-(3-(2-naphthyl(Ala3¢]-LHRH
disclosed by (Nestor, Ho et al. 1984); the nona- and decapeptides analogs of
LHRH useful as LHRH antagonists disclosed in US Pat No 4,481,190 analogs
of highly constrained cyclic antagonist, cycle [A3Pro!, D-p-Cl-Phe?, D-Trp35,
N-Me-Leu’, -Alal0] LHRH disclosed by (Rivier, Rivier et al. 1984), and [N-
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Ac-D-(3-(2-naphthyl)-Ala)!, D-p-F-Phe2, D-Trp3, D-Argf]-LHRH disclosed by
(Corbin, Bex et al. 1984).

Other LHRH agonist and antagonist analogs are disclosed in LHRH and its
Analogues (B.H. Vickery et al., editors at page 3-10 (J.]. Nestor), 11-22 (J. River
et al.) and 23-33 (J.J. Nestor et al.) and Gynecological Endocrinology 13
(Suppl. 1) 1999: see GnRH antagonist (T-98475), p.8, abst. #015. Other LHRH
agonist is Deslorelin acetate available under the trademark "Ovuplant” from

Peptech.

EXAMPLE OF EFFICIENCY

A- MATERIALS AND METHODS

AJl- Animals and treatment
Ten to twelve week-old female Sprague-Dawley rats (Crl:CD(SD)Br)
weighing approximately 235-250g at start of treatment were used. One
hundred twenty rats were randomly distributed between 5 groups of 15
intact animals per group as follows: 1) Control; 2) LHRH-A (0.002
mg/animal); 3) LHRH-A + EM-652HCI (2.5 mg/kg); 4) LHRH-A + DHEA
(100 mg/kg); 5) LHRH-A + EM-652HCI + DHEA. EM-652HCl ((5)-(+)-7-
hydroxy-3-(4'-hydroxyphenyl)-4-methyl-2-(4*-(2"’-piperidinoethoxy)phenyl)
-2H-1 benzopyran hydrochloride) was administered once daily by oral
gavage as suspension in 0.4% methylcellulose (0.5 ml/rat) for 3 months,
DHEA was applied topically once daily on dorsal skin as a solution in 50%
ethanol-50% propylene glycol (0.5 ml/rat) for the same time period while
LHRH-A was injected subcutaneously once daily in phosphate buffer (0.5
ml/rat). Approximately after 3 months of treatment, a blood sample was

collected at the jugular vein of overnight fasted animals for measurement of
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total serum cholesterol levels using the Boehringer Mannheim Diagnostic
Hitachi 911 Analyzer.

Bone mineral density measurement

After 12 weeks of treatment, individual rats under anesthesia with isoflurane
had their whole body skeleton as well as their right femur scanned using dual
energy x-ray absorptiometry (DEXA; QDR 4500A, Hologic, Waltham, MA)
and a Regional High Resolution Scan software. The bone mineral content
(BMC), and the bone mineral density (BMD) of whole body skeleton, lumbar
spine and femur were determined. The body composition was determined at

the same time.

Bone alkaline phosphatase

The total activity of serum alkaline phosphatase was determined using the
Boehringer Mannheim Diagnostic Hitachi 911 Analyzer (Boehringer
Mannheim Diagnostic Laboratory Systems). Then, the serum samples (0.1 ml)
were mixed with 0.1 ml of a wheat germ lectin solution (6 mg/ml in water),
incubated 30 min at room temperature and centrifuged for 3 min at 10000g
for precipitation of bone ALP. The ALP activity in the resulting supernatant
was determined using the Boehringer Mannheim Diagnostic Hitachi 911
Analyzer and the bone ALP activity was calculated as follows: Bone ALP =
Total ALP - (2 X ALP of supernatant).

Statistical analyses

Data are expressed as the means+SEM. Statistical significance was

determined according to the multiple-range test of Duncan-Kramer.
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KIT EXAMPLES

Set forth below, by way of example and not of limitation, are several kits
utilizing preferred active SERM Acolbifene (EM-652. HCl, EM-1538), preferred
active sex steroid precursor dehydroepiandrosterone (DHEA, Prasterone)
and preferred LHRH-agonist Leuprolide acetate (Lupron depot). Other
compounds of the invention or combination thereof, may be used in place of
(or in addition to) Acolbifene, dehydroepiandrosterone, and Leuprolide
acetate. LHRH-antagonist could be used instead of LHRH-agonist. The
concentration of active ingredient may be varied over a wide range as
discussed herein. The amounts and types of other ingredients that may be

included are well known in the art.

Example A
The SERM and the sex steroid precursor are orally together administered in

the same formulation (capsules) while LHRH agonist is parenterally
administered.

SERM and sex steroid precursor composition for oral administration

(capsules)
Ingredient Weight % ‘
(by weight of total composition)
Acolbifene 5.0
DHEA 10.0
Lactose hydrous 70.0
Starch 4.8
Cellulose microcrystalline 9.8
Magnesium stearate 0.4
+
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LHRH agonist for intramuscular depot injection

Ingredient Weight %
(by weight of total composition)

Leuprolide acetate 0.7
(Lupron depot® - 3 months)

Polylactic acid 6.1
D-mannitol 5.8
Carboxymethylcellulose sodium 0.5
Polysorbate 80 0.1
Glacial acetic acid (USP) to control pH
Water for injection (USP) 86.8

Example B

The SERM and the sex steroid precursor are orally together administered in
the same formulation (tablets) while LHRH agonist is parenterally
administered.

SERM and sex steroid precursor composition for oral administration (tablets)

Ingredient Weight %
(by weight of total composition)
Acolbifene 5.0
DHEA 15.0
Gelatin 5.0
Lactose 58.5
Starch 16.5
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LHRH agonist for intramuscular depot injection

Ingredient Weight %
(by weight of total composition)

Leuprolide acetate 0.7
(Lupron depot® - 3 months)

Polylactic acid 6.1
D-mannitol 5.8
Carboxymethylcellulose sodium 0.5
Polysorbate 80 0.1
Glacial acetic acid (USP) to control pH
Water for injection (USP) 86.8

Example C

The SERM and the sex steroid precursor are percutaneously together
administered in the same formulation (cream) while LHRH agonist is
parenterally administered.

SERM and sex steroid precursor composition for percutaneous

administration (cream)

Ingredient Weight %

(by weight of total composition)

DHEA 1.0
Acolbifene 0.2
Emulsifying Wax, NF 18.0
Light mineral oil, NF 12.0
Benzyl alcohol 1.0
Ethanol 95% USP 33.8

Purifed water, USP 34.0
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+

LHRH agonist for intramuscular depot injection

Ingredient Weight %
(by weight of total composition)

Leuprolide acetate 0.7
(Lupron depot® - 3 months)
Polylactic acid 6.1
D-mannitol 5.8
Carboxymethylcellulose sodium 05

| Polysorbate 80 0.1
Glacial acetic acid (USP) to control pH
Water for injection (USP) 86.8

Example D

The SERM and the sex steroid precursor are intravaginally together
administered in the same formulation (suppository or ovule) while LHRH
agonist is parenterally administered.

SERM and sex steroid precursor composition for intravaginal administration

(suppository or ovule)

Ingredient Weight %

(by weight of total composition)

DHEA 0.25t0 2.0
Acolbifene 0.25t03.0
Witepsol H-15 base 95.0t0 99.5
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LHRH agonist for intramuscular depot injection
Ingredient Weight %
(by weight of total composition)
Leuprolide acetate 0.7
(Lupron depot® - 3 months)
Polylactic acid 6.1
D-mannitol 5.8
Carboxymethylcellulose sodium 0.5
Polysorbate 80 0.1
Glacial acetic acid (USP) to control pH
Water for injection (USP) 86.8
Example E

The SERM and the sex steroid precursor are orally administered (capsules)
while LHRH agonist is parenterally administered.

SERM composition for oral administration (capsules)

Ingredient Weight %
(by weight of total composition)
Acolbifene 5.0
Lactose hydrous 80.0
Starch 4.8
Cellulose microcrystalline 9.8
Magnesium stearate 0.4
+
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DHEA composition for oral administration (Gelatin capsule)

Ingredient Weight %
(by weight of total composition)
DHEA 25.0
Lactose hydrous 27.2
Sodium Starch Glycolate 20.0
Microcrystalline  Cellulose,  Colloidal 27.2

Silicon Dioxide, Silica Colloidal Anhydrous
and Light Anhydrous Silicic Acid

Colloidal Silicon Dioxide 0.1

Magnesium stearate 0.5

+

LHRH agonist for intramuscular depot injection

Ingredient Weight %
(by weight of total composition)

Leuprolide acetate 0.7

(Lupron depot® - 3 months)

Polylactic acid 6.1
D-mannitol 5.8
Carboxymethylcellulose sodium 05
Polysorbate 80 0.1
Glacial acetic acid (USP) to control pH
Water for injection (USP) 86.8

Other SERMs may be substituted for Acolbifene in the above formulations, as
well as other sex steroid precursors may be substituted for DHEA, and as

well as other LHRH agonists or antagonists may be substituted for

{01248809.1)
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Leuprolide acetate. More than one SERM or more than one sex steroid
precursor or more than one LHRH agonist may be included in which case the
combined weight percentage is preferably that of the weight percentage for

the single sex steroid precursor or single SERM or single LHRH agonist given

PCT/CA2011/000709

in the examples above.

Example F
The SERM is orally administered and the sex steroid precursor is
intravaginally ~administrated while LHRH agonist is parenterally
administered.

SERM composition for oral administration (capsules)

Ingredient Weight %
(by weight of total composition)
Acolbifene 5.0
Lactose hydrous 80.0
Starch 4.8
Cellulose microcrystalline 9.8
Magnesium stearate 0.4

+

Sex steroid precursor composition for intravaginal administration

(suppository or ovule)

Ingredient

(by weight of total composition)

Weight %

DHEA

0.25t02.0

Witepsol H-15 base

98.0 t0 99.75
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DHEA suppositories were prepared using Witepsol H-15 base (Paddock
Laboratories, Minneapolis, USA). Any other lipophilic base such as Hard Fat,
Fattibase, Wecobee, cocoa butter, theobroma oil or other combinations of

Witepsol bases could be used.

+
LHRH agonist for intramuscular depot injection
Ingredient Weight %
(by weight of total composition)
Leuprolide acetate 0.7
(Lupron depot® - 3 months)
Polylactic acid 6.1
D-mannitol 5.8
Carboxymethylcellulose sodium 05
Polysorbate 80 0.1
Glacial acetic acid (USP) to control pH
Water for injection (USP) 86.8
Example G

The SERM and the sex steroid precursor are intravaginally administrated
while LHRH agonist is parenterally administered.
Sex steroid precursor composition for intravaginal administration

(suppository or ovule)

Ingredient Weight %
(by weight of total composition)
DHEA 0.25t02.0

Witepsol H-15 base 98.0 t0 99.75
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+

SERM composition for intravaginal administration (suppository or ovule)

Ingredient Weight %
(by weight of total composition)
Acolbifene 0.3t03.0
Hard Fat 97.0 t0 99.7

Acolbifene suppositories were prepared using Hard Fat (Witepsol). Any
other bases such as Fattibase, Wecobee, cocoa butter, theobroma oil or other

combinations of Hard Fat could be used.
+

LHRH agonist for intramuscular depot injection

Ingredient Weight %
(by weight of total composition)

Leuprolide acetate 0.7

(Lupron depot® - 3 months)

Polylactic acid 6.1
D-mannitol 5.8
Carboxymethylcellulose sodium 05
Polysorbate 80 0.1
Glacial acetic acid (USP) to control pH
Water for injection (USP) 86.8

Example H
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The SERM is orally administered and the sex steroid precursor is
percutaneously administrated while LHRH agonist is parenterally .
administered.

SERM composition for oral administration (capsules)

Ingredient Weight %
(by weight of total composition)
Acolbifene | 5.0
Lactose hydrous 80.0
Starch 4.8
Cellulose microcrystalline 9.8
Magnesium stearate 04
+
Sex steroid precursor composition for percutaneous administration (gel)
Weight %
Ingredient (by weight of total
composition)
DHEA 2.0
Caprylic-capric Triglyceride (Neobee M—S) 5.0
Hexylene Glycol 15.0
Transcutol (diethyleneglycol monomethyl ether) 5.0
Benzyl alcohol 2.0
Cyclomethicone (Dow corning 345) 5.0
Ethanol (absolute) 64.0
Hydroxypropylcellulose (1500 cps) (KLUCEL) 20

or
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Sex steroid precursor composition for percutaneous administration (cream)

Weight %
Ingredient (by weight of total
composition)
Formulation EM-760-48-1.0%
Cyclometicone 5.0%
Light mineral oil 3.0%
2-ethylhexyl stearate 10.0%
Cutina E24 1.0%
DC emulsifier 10 3.0%
BHT 0.09%
Propyleneglycol 46.01%
Ethanol 95 10.0%
DHEA 1.0%
Eau purifiée , 15.0%
MgS04 0.65%
Ethanol 95 5.25%
Total 100.0%
+
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LHRH agonist for intramuscular depot injection

Ingredient Weight %
(by weight of total composition)

Leuprolide acetate 0.7

(Lupron depot® - 3 months)

Polylactic acid 6.1

D-mannitol 5.8

Carboxymethylcellulose sodium 0.5

Polysorbate 80 0.1

Glacial acetic acid (USP) to control pH

Water for injection (USP) 86.8
Example I

The SERM is orally administered (capsules) while LHRH agonist is
parenterally administered.

SERM composition for oral administration (capsules)

Ingredient Weight %
(by weight of total composition)
Acolbifene 5.0
Lactose hydrous 80.0
Starch 4.8
Cellulose microcrystalline 9.8
Magnesium stearate 0.4
+
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LHRH agonist for intramuscular depot injection

Ingredient Weight %
(by weight of total composition)

Leuprolide acetate 0.7

(Lupron depot® - 3 months)

Polylactic acid 6.1

D-mannitol 5.8

Carboxymethylcellulose sodium 0.5

Polysorbate 80 0.1

Glacial acetic acid (USP) to control pH

Water for injection (USP) 86.8
Example J

The SERM is orally administered (tablets) while LHRH agonist is parenterally
administered.

SERM composition for oral administration (tablets)

Ingredient Weight %
(by weight of total composition)
Acolbifene 5.0
Gelatin 5.0
Lactose 73.5
Starch 16.5
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LHRH agonist for intramuscular depot injection

Ingredient Weight %
(by weight of total composition)

Leuprolide acetate 0.7

(Lupron depot® - 3 months)

Polylactic acid 6.1
D-mannitol 5.8
Carboxymethylcellulose sodium 05
Polysorbate 80 0.1
Glacial acetic acid (USP)  tocontrol pH
Water for injection (USP) 86.8

Other SERMs (Toremifene, Ospemifene, Raloxifene, Arzoxifene,
Lasofoxifene, Bazedoxifene acetate (TSE-424), ERA-923, GW 5638) may be
substituted for Acolbifene in the above formulations, as well as other sex
steroid precursors such as dehydroepiandrosterone sulfate (DHEA-S), 4-
androstene-3,17-dione and androst-5-ene-3f,17B-diol (5-diol) may be
substituted for DHEA. Other commercial LHRH agonist may be substituted
for Leuprolide acetate. More than one SERM or more than one sex steroid
precursor or more than one LHRH agonist or antagonist may be included in
which case the combined weight percentage is preferably that of the weight
percentage for the single sex steroid precursor or single SERM or single

LHRH agonist given in the examples above.

The invention has been described in terms of preferred embodiments and
examples, but is not limited thereby. Those of skill in the art will readily
recognize the broader applicability and scope of the invention which is

limited only by the patent claims herein.
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WHAT IS CLAIMED IS:

1. Use of (i} an LHRH agonist selected from the group consisting of
leuprolide acetate, goserelin acetate, nafarelin, buserelin acetate, histrelin
acetate, triptorelin acetate or pamoate, and deslorelin acetate or LHRH
antagonist selected from the group consisting of abarelix, teverelix, cetrorelix
acetate, ganirelix acetate, iturelix, acyline, degarelix, ornirelix, azaline B,
ozarelix, LXT-101, elagolix, TAK-013, TAK-385, and T-98475 in association
with (ii) a selective estrogen receptor modulator selected from the group
consisting of Raloxifene, Tamoxifen, Toremifene, Arzoxifene (LY 353381), LY
335563 (Desmethylarzoxifene), LY 335124, LY 326315, CHF-4227, Lasofoxifene
(CP-336,156), LY-2066948, LY-2120310, Ospemifene, Sivifene (A-007), TAS-
108, Bazedoxifene acetate (TSE-424), Pipendoxifene (ERA-923), Afimoxifene,
(Z)-4-hydroxytamoxifen, ~ Clomiphene,  Enclomiphene,  Fispemifene,
Acolbifene (EM-652HCI, EM-1538), EM-652, EM-800, Droloxifene, Idoxifene,
GW-5638, Iproxifen (TAT-59), GW-7603, Centchroman, Levormeloxifene,
PSK-3471, BL-3040, SRI-16158, SRI-16137, Rad-1901, SERM 3471, HMR 3339,
HMR 3656, CC 8490, and (+)-3-(4-Hydroxyphenyl)-2-[4-(2-piperidin-1-
ylethoxy)phenyl}-4-(trifluoromethyl)-2H-chromen-7-0l and with (iii) a sex
steroid  precursor  selected from the group consisting of
dehydroepiandrosterone, dehydroepiandrosterone sulfate, 4-androstene-3,17-
dione, and androst-5-ene-38,17B-diol or salt of the foregoing compounds in
the preparation of a medicament for ireating or reducing the likelihood of
acquiring estrogen-related diseases selected from the group consisting of
endometriosis, uterine fibroids, uterine lejomyomas, endometrial cancer,
uterine cancer, uterine leiomyosarcomas, ovarian cancer, breast cancer,
polycystic ovary syndrome, dysfunctional uterine bleeding, vaginal bleeding,

menorrhagia, premenstrual syndrome, migraine headache, cervical
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intraepithelial neoplasia and adenomyosis, comprising inhibiting ovarian

hormonal secretion in a patient.

2, The use of claim 1 wherein the selective estrogen receptor modulator is

acolbifene (EM-652.HCL, EM-1538).

3. The use of claim 1 wherein said estrogen-related disease is
endometriosis.
4. The use of claim 1 wherein said estrogen-related diseases are uterine

fibroids or uterine leiomyomas.

5. The use of claim 1 wherein said estrogen-related diseases are
endometrial cancer, uterine cancer, uterine leiomyosarcomas, ovarian cancer

or breast cancer.

6. The use of claim 1 wherein said estrogen-related diseases are
polycystic ovary syndrome, dysfunctional uterine bleeding, vaginal bleeding,
menorrhagia, premenstrual syndrome, migraine headache, cervical

intraepithelial neoplasia or adenomyosis.
7. The use of claim 1 wherein the sex steroid precursor is selected from
the group consisting of dehydroepiandrosterone, dehydroepiandrosterone

sulfate, 4-androstene-3,17-dione, and androst-5-ene-3p,17B-diol.

8. The use of claim 1 wherein the sex steroid precursor is

dehydroepiandrosterone.

9. The use of claim 1 wherein said patient is a human.
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10.  The use of claim 1 wherein said selective estrogen receptor modulator
is acolbifene (EM-652-HCI, EM-1538) and where said sex steroid precursor is

dehydroepiandrosterone.

11.  Use of (i) an LHRH agonist selected from the group consisting of
leuprolide acetate, goserelin acetate, nafarelin, buserelin acetate, histrelin
acetate, triptorelin acetate or pamoate, and deslorelin acetate or LHRH
antagonist selected from the group consisting of abarelix, teverelix, cetrorelix
acetate, ganirelix acetate, iturelix, acyline, degarelix, ornirelix, azaline B,
ozarelix, LXT-101, elagolix, TAK-013, TAK-385, and T-98475 in association
with (ii) the selective estrogen receptor modulator acolbifene (EM-652HCI,
EM-1538) and with (iii) the sex steroid precursor dehydroepiandrosterone in
the preparation of a medicament for treating or reducing the likelihood of

acquiring endometriosis in a woman,

12. Use of (i) an LHRH agonist selected from the group consisting of
leuprolide acetate, goserelin acetate, nafarelin, buserelin acetate, histrelin
acetate, triptorelin acetate or pamoate, and deslorelin acetate or LHRH
antagonist selected from the group consisting of abarelix, teverelix, cetrorelix
acetate, ganirelix acetate, iturelix, acyline, degarelix, ornirelix, azaline B,
ozarelix, LXT-101, elagolix, TAK-013, TAK-385, and T-98475 in association
with (ii) the selective estrogen receptor modulator acolbifene (EM-652HCI,
EM-1538) and with (i) the sex steroid precursor dehydroepiandrosterone in
the preparation of a medicament for treating or reducing the likelihood of

acquiring uterine fibroids or uterine leiomyomas in a woman.



