Office de la Propriete Canadian CA 2472240 A1 2003/07/31

Intellectuelle Intellectual Property
du Canada Office (21) 2 472 240
v organisme An agency of 12 DEMANDE DE BREVET CANADIEN
d'Industrie Canada Industry Canada CANADIAN PATENT APPLICATION
(13) A1
(86) Date de depot PCT/PCT Filing Date: 2003/01/16 51) CLInt.”/Int.CIL." AB1K 31/57, AB1P 15/12, AB1P 15/00

(87) Date publication PCT/PCT Publication Date: 2003/0//31 | (71) Demandeur/Applicant:
(85) Entréee phase nationale/National Entry: 2004/06/30 AKZO NOBEL N.V., NL

o ST . D (72) Inventeurs/Inventors:
(86) N° demande PCT/PCT Application No.: EP 2003/000373 KLOOSTERBOER. HELENIUS JAN. NL:

(87) N° publication PCT/PCT Publication No.: 2003/061665 BUNDRED, NIGEL, GB

(30) Priorité/Priority: 2002/01/22 (02075235.8) EP (74) Agent: FETHERSTONHAUGH & CO.

(54) Titre : TIBOLONE UTILISE DANS LE TRAITEMENT D'AFFECTIONS ASSOCIEES A L'ADMINISTRATION DE
MEDICAMENTS QUI EMPECHENT LA SYNTHESE D'OESTROGENE ENDOGENE

(54) Title: TIBOLONE IN THE TREATMENT OF COMPLAINTS ASSOCIATED WITH THE ADMINISTRATION OF
DRUGS WHICH PREVENT THE SYNTHESIS OF ENDOGENOUS ESTROGEN

(57) Abrégée/Abstract:

Disclosed Is a treatment of estrogen-deficiency related complaints in females that exhibit these complaints while they are on
treatment with a drug which prevents the synthesis of endogenous estrogen. Such drugs are, e.g., anti-cancer drugs such as
aromatase inhibitors. The invention resides In the use of tibolone, which has an unexpectedly beneficial working in this particular
patient group In that it does not stimulate breast, while preventing bone loss and relieving climacteric complaints in a patient group
In which this is more difficult than in any other group due to the nature of the concomittant cancer treatment (no circulating
estrogen making for a higher severity of the complaints, the lack of effect on the estrogen receptor making for an increased risk
assoclated with estrogenic breast stimulation once estrogen-like compounds are administered.

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

W .
‘ l an a dH http.:vvopic.ge.ca + Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC
OPIC - CIPO 191




CA 02472240 2004-06-30

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date (10) International Publication Number

31 July 2003 (31.07.2003) PCT WO 03/061665 Al

(51) International Patent Classification’: A61K 31/57, (74) Agent: KRAAK, H.; P.O. Box 20, NL.-5340 BH Oss (NL).
A61P 15/00, 15/12

(81) Designated States (national): AE, AG, AL, AU, BA, BB,

(21) International Application Number: PCT/EP03/00373 BR, BZ, CA, CN, CO, CR, CU, DM, DZ. EC, GD, GE, HR,
HU, ID, IL, IN, IS, JP, KE, KP, KR, LC, LK, LR, LT, LV,

(22) International Filing Date: 16 January 2003 (16.01.2003) MA. MG, MK, MN, MX, MZ, NO. NZ, PH, PL, RO, RU,
SG, TT, UA, US, UZ, VN, YU, ZA.

(25) Filing Language: English

(26) Publication Language: English (84) Designated States (regional): ARIPO patent (GH, GM,

KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (Al, BE, BG, CH, CY, CZ, DE, DK, EL,
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, SE, SI,
SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN,
GQ, GW, ML, MR, NE, SN, TD, TG).

(30) Priority Data:
02075235.8 22 January 2002 (22.01.2002) EP

(71) Applicant (for all designated States except US): AKZQO
NOBEL N.V. [NL/NL]; Velperweg 76, NL-6824 BM Arn-

hem (NL).
Published:
(72) Inventors; and —  with international search report
(75) Inventors/Applicants (for US only): KLOOSTER- before the expiration of the time limit for amending the
BOER, Helenius, Jan [NL/NL]; N.V. Organon, P.O. Box claims and to be republished in the event of receipt of
20, NL-5340 BH Oss (NL). BUNDRED, Nigel [GB/GB]; amendments

The Paterson Institute for Cancer Research, South Man-

chester University Hospital, Academic Surgery, Education  For two-letter codes and other abbreviations, refer to the "Guid-
& Research Centre, Southmoor Road, Manchester M23  ance Notes on Codes and Abbreviations"” appearing at the begin-

9LT (GB). ning of each regular issue of the PCT Gazette.

(54) Title: TIBOLONE IN THE TREATMENT OF COMPLAINTS ASSOCIATED WITH THE ADMINISTRATION OF DRUGS
WHICH PREVENT THE SYNTHESIS OF ENDOGENOUS ESTROGEN

(57) Abstract: Disclosed is a treatment of estrogen-deficiency related complaints in females that exhibit these complaints while
they are on treatment with a drug which prevents the synthesis of endogenous estrogen. Such drugs are, e.g., anti-cancer drugs such
as aromatase inhibitors. The invention resides in the use of tibolone, which has an unexpectedly beneficial working in this particular
patient group in that it does not stimulate breast, while preventing bone loss and relieving climacteric complaints in a patient group
in which this is more difficult than in any other group due to the nature of the concomittant cancer treatment (no circulating estrogen
making for a higher severity of the complaints, the lack of effect on the estrogen receptor making for an increased risk associated
with estrogenic breast stimulation once estrogen-like compounds are administered.

\ o
<
()
\&
\&
\ o
\&
—
.
o
g



CA 02472240 2004-06-30
WO 03/061665 PCT/EP03/00373

TIBOLONE IN THE TREATMENT OF COMPLAINTS ASSOCIATED WITH THE ADMINISTRATION

10

15

20

25

30

35

OF DRUGS WHICH PREVENT THE SYNTHESIS OF ENDOGENOUS ESTROGEN

The invention pertains to the treatment of estrogen-deficiency related complaints in
females that exhibit these complaints while they are on treatment with a drug which
prevents the synthesis endogenous (active) estrogens, notably estradiol. Such drugs
are, e.g., anti-cancer drugs such as aromatase inhibitors, 173 hydroxy steroid

dehydrogenase inhibitors, sulfatase inhibitors.

Estrogen-deficiency related complaints, such as climacteric complaints and bone
loss, are well-known as symptoms in (post)menopausal women. For these ilinessess
and symptoms, various treatments exist, such as estradiol suppletion, combination of

estrogens and progestagens, and other drugs.

Another patient group comprises females which — whether before or after the natural
menopause — due to some treatment or surgery exhibit complaints which are
estrogen-deficiency related. Well known are the effects of the administration of a
partial estrogen receptor antagonist such as tamoxifen, or selective estrogen
receptor modulators such as raloxifehe. To the extent that the female patients exhibit
the above-indicated complaints, it were desirable if a suitable treatment was
available. The problem, however, with regular drugs for the treatment of estrogen-
deficiency related complaints is that they cannot be used in patients which have, or
have had, breast cancer or are known to have a risk for breast cancer. The reason is
that the typical drugs used for estrogen-supplementation will increase the recurrence
of, or even cause, breast tumors. In fact, it is one of known effects of estrogens and

estrogen-like therapies that they stimulate breast.

A special population of female patients having the above-indicated symptoms
comprises those that are subject to treatment with drugs which act on the metabolic
pathway which leads to the synthesis of endogenous estrogens rather than at the
level of the estrogen receptors. These drugs include aromatase inhibitors and 176
hydroxy steroid dehydrogenase inhibitors, sulfatase inhibitors. Other than in natural
(postymenopausal women — who still have circulating estrogen formed from
precursors produced by the adrenals— or women that are on treatment with drugs

acting at receptor level — who have circulating estrogen but see its action competed
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by estrogen receptor antagonism, females on treatment with aromatase inhibitors or
other drugs that prevent estradiol from being synthesized, have lack of circulating
estrogen. While this is clearly an advanced treatment, further reducing the risk of
estrogen-dependent tumors occurring, the female patients thus treated will run an

even higher chance and/or higher severity of estrogen-deificiency related complaints.

In treating these complaints with classical hormone replacement therapy, the risk of
estrogen-like treatment on the stimulation of growth of tumors is even higher than in
patients freated with receptor antagonists, since any supplemented estrogen will not
be antagonized, and thus exert its full effect. Moreover, due to the stringency of the
treatment (preferably a total or near complete prevention of estrogen exposure, and
notably estradiol synthesis), it is an even greater challenge to treat the complaints
than in the case of either natural (post)menopausal women, or those that — while on

antagonist or SERM treatment (selective estrogen receptor modulators) — still have

circulating estrogen.

According to the invention, one drug has been found which presents a solution to the
above dilemma, viz. tibolone. This is an unexpected finding, not only because of the
inherent difficulty in finding any treatment at all in the above special population, but
also because tibolone itself hardly has an estrogenic activity, and is metabolized to

compounds which have an approximately fifty-fold lower estrogenic receptor activity

~ than estradiol. That particularly this drug works in the freatment of complaints related

to a (near) total lack of circulating estrogen, is unprecedented.

The compound tibolone, (7a,17a)-17-hydroxy-7-methyl-19-nor-17-pregn-5(10)-en-
20-yn-3-one, is known as a tissue-specific and effective agent that can be used in
hormone replacement therapy (HRT) in (post)menopausal women, for the treatment
of menopausal and postmenopausal disorders, including climacteric complaints,
vasomotor symptoms, osteoporosis, and vaginal atrophy. See, int.al., US 5,037,817
and WO 98/47517

Tibolone is a synthetic compound, which shows weak estrogenic, androgenic and
progestagenic activities to estrogen, progesterone, and androgen recepiors.
Previous studies have shown favorable effects on bone, the vagina, the
cardiovascular system, climacteric symptoms, mood, and libido without detrimental
estrogen-like stimulation of the breast and endometrium (Kloosterboer, 2001;



10

15

20

25

30

35

CA 02472240 2004-06-30

WO 03/061665 PCT/EP03/00373

Kloosterboer et al., 2000; Pain Research and Nuffield Department of Anaesthetics,
1999;: Tang et al.,, 1993).  Studies have indicated that tibolone increases BMD
relative to baseline or placebo over periods ranging from six months to three years
(Pain Research and Nufiield Department of Anaesthetics, 1999).

Tibolone, at any rate prior to this invention, is subject to a warning for use in cancer-
endangered patients. Tibolone is known from EP 613687 in the prevention or

treatment of tumors. It should be noted that this relates to a different medical

indication than that according to the invention.

The use of tibolone in the special population discussed above has not been disclosed

in the art, nor can its favourable and safe activity be derived therefrom.

The compound of the invention Imay be administered enterally or parenterally, and for
humans in a daily dosaée of 0.003-3.0 mg per kg body weight; preferably a daily
dosage of 0.03-0.4 mg per kg body weight is administered. More preferably, the
invention can be carried out by providing tibolone in daily dosage amounts of from
0.2 to 5 mg, preferably 0.4 to 2.5 mg and more preferably fixed dosages of 1.25 or
2.5 mg. |

Mixed with pharmaceutically suitable auxiliaries, e.g. as described in the standard
reference, Gennaro et al., Remington's Pharmaceutical Sciences, (18th ed., Mack
Publishing Company, 1990, see especially Part 8. Pharmaceutical Preparations and
Their Manufacture) the compound may be compressed into solid dosage units, such
as pills, tablets, or be processed into capsules or suppositories. By means of
pharmaceutically suitable liquids the compound can also be applied as an injection

preparation in the form of a solution, suspension, emulsion, or as a spray, e.g. a

‘nasal spray. For making dosage units, e.g. tablets, the use of conventional additives

such as fillers, colorants, polymeric binders and the like is contemplated. In general,

any pharmaceutically acceptable additive which does not interfere with the function of

the active compound can be used.

Suitable carriers with which the compositions can be administered include lactose,

starch, cellulose derivatives and the like, or mixtures thereof, used in suitable

amounts.

Thus an Example of a tablet of tibolone has the following composition:
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tibolone 2.9 mg
starch 10 mg
ascorbyl palmitate 0.2 mg
magnesium stearate 0.5 mg
lactose | to make up to 100 mg

And is made from base granules prepared by mixing the lactose with a portion of the
starch. The remainder of the starch was mixed to a slurry with water and added to
the mixture. The whole was granulated and dried. These base granules were mixed
with ascorbyl palmitate and compound |, sieved, finely mixed with magnesium

stearate and then tabletted.

The patient population to which the present invention applies will generally be on |
treatment with one or more of the following drugs aminogluthethimide, anastrozole,
letrozole, exemestane, formestane or other inhibitors or inactivators of aromatase, or
of other enzymes which affect estradiol synthesis such as of sulfatase of 17pB-
hydroxysteroid dehydrogenase. These drugs will generally be used in their regular

therapeutically effective doses. E.g., anastrozole will typically be used in 1 or 10

‘mg/day, letrozole in 2.5 mg/day, formestane e.g. 250 or 500 mg i.m. fortnightly. The

invention is not limited to the above compounds and dosages, the essence being in
the type of treatment: the prevention of the synthesis of active estrogens, notabiy the

synthesis of estradiol.

In summary the invention is a method of treatment of estrogen-deﬁciéncy related
complaints in females that exhibit these complaints while they are on treatment with a
drug which prevents the synthesis of active estrogens. Such drugs are, e.g., anti-
cancer drugs such as aromatase inhibitors and inactivators. The invention resides in
the use of tibolone, which has an unexpectedly beneficial working in this particular
patient group in that it does not stimulate breast, while preventing bone loss and
relieving climacteric complaints in a patient group in which this is more difficult than in
any other group due to the nature of the concomittant cancer treatment (no
circulating estrogen making for a higher severity of the complaints, the lack of effect
on the estrogen receptor making for an increased risk associated with estrogenic

breast stimulation once estrogen-like compounds are administered.
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Claims:
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The use of tibolone for the manufacture of a medicine in the treatment of
estrogen-deficiency related complaints in females that exhibit these complaints
while they are on treatment with a drug which prevents the synthesis of

endogenous estrogen, particularly estradiol.

A use according to claim 1, characterized in that the estrogen-deficiency related

complaints comprise climacteric complaints.

A use according to claim 1 or 2, characterized in that the estrogen-deficiency

related complaints comprise bone loss.

A use according to any one of the preceding claims, characterized in that the

drug which prevents the synthesis of endogenous estrogen is an aromatase

inhibitor.

A use according to any one of the preceding claims, characterized in that the

~aromatase inhibitor is selected from the group consisting of

aminogluthethimide, anastrozole, letrozole, exemestane, and formestane.

A use according to any one of the preceding claims, characterized in that

tibolone is administered in a daily dosage of 0.4 {o 2.5 mg.

A method of treatment of estrogen-deficiency related complaints in female
patients that exhibit these complaints while they are on treatment with a drug
which prevents the synthesis of endogenous estrogen, wherein the treatment

comprises the administration to said patients of an effective amount of tibolone.

The method of claim 7, wherein the estrogen-deficiency related com;:ilaints

comprise climacteric complaints.

The methpd of claim 7 or 8, wherein the estrogen-deficiency related complaints

comprise bone loss.
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10. The method of any one of claims 7-9, wherein the drug which prevents the

11.

10

synthesis of endogenous estrogen is an aromatase inhibitor.

The method of any one of the claims 7-10, wherein the aromatase inhibitor is

selected from the group consisting of aminogluthethimide, anastrozole,

letrozole, exemestane, and formestane.

The method of any one of the claims 7-11, wherein tibolone is administered in a

daily dosage of 0.4 to 2.5 mg.
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