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GYNAECOVASTI A Background of the Invention Menopausal
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by blockers, with varying degree of success. Progestins, like Megestrol acetate and

20 Medroxyprogesterone, have been shown to reduce hot flashes to 25-85 % and 75-100 %,
respectively, but the long-term effects of progestin therapy have not been studied. It is
possible that side effects like thromboembolic disorders, edema, weight gain, lipid
changes, and death due to cardiovascular disease make the use of this treatment
unattractive.

25 Central nor adrenergic activity is believed to play a a role in the initiation of hot
flashes. Therefore, agents that inhibit the release of nor epinephrine have also been used
to ameliorate hot flashes. CLONIDINE™ (administered transdermally) reduced the
frequency and severity of hot flashes due to Tamoxifen, but the results for orally
administered clonidine varied. Side effects associated with the clonidine treatment

30 included drowsiness, constipation, orthostatic hypotension, dry mouth, headache,

nausea, fatigue, and decreased libido. Methyldopa was shown to decrease hot flashes by



-2 - 30% but it was associated with fatigue, weakness, dizziness,

and nausea. M xed reports exi st for the use of Naproxen Dbet a- bl ockers
VERAL| PRI DETWOMESNBXOLONE err ] . Gynaeconmast i a iRCHYR9/09081
devel opment of excess breast tissue in the nale. There may be a
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such t hat _heffedts aﬂb&t&e BNeet al, Am. J. s, hﬂhﬁled 1988,t18%: Hl%b}zact . I n anot her
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15 Accordingly, treatment methods are needed for patients suffering from hot

flashes or gynaecomastia, which are effective and will not result in adverse side-effects.

Summary of the Invention

This invention provides effective treatments for inhibiting hot flashes or
20 gynaecomastia in subjects suffering from these disorders. In general, the treatment
methods of the invention involve administering an LHRH antagonist to a subject
suffering from, or at risk for suffering from, hot flashes or gynaecomastia such that the
hot flashes or gynaecomastia are inhibited in the subject.
Thus, one aspect of the invention features a method of inhibiting hot flashes in a
25 subject by administering an LHRH antagonist to the subject such that hot flashes are
inhibited in the subject. In another embodiment, the invention provides a method of
treating a subject for hot flashes in which a subject in need of treatment for hot flashes is
first selected for treatment and then an LHRH antagonist is administered to the subject
such that the subject is treated for hot flashes. The subject in need of treatment for hot
30 flashes can be a subject currently suffering from hot flashes or a subject that is at risk for

suffering from hot flashes. In an especially preferred embodiment, the invention
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e.g., 25 nost preferably a human.
20 Any LHRH antagonist that effectively inhibits the activity of the LHRH-R
receptor can be used in the methods of the invention. However, in a particularly
preferred embodiment, the LHRH antagonist has the structure: Ac-D-Nall, 4-Cl-D-Phe2,
D-Pal3, N-Me-Tyr5, D-AsnS, Lys(iPr)8, D-Alal0-LHRH (referred to herein as PPI-149).
In another preferred embodiment of the invention, the subject is a mammal, e.g.,
25 most preferably a human.
In yet another preferred embodiment, the LHRH antagonist is administered to the
subject by a parenteral route, preferably by injection, most preferably by intramuscular
or subcutaneous/ intradermal injection.
In still another preferred embodiment, the LHRH antagonist is administered to

30 the subject in a pharmaceutically acceptable formulation. The pharmaceutically

acceptable formulation can be a dispersion system. For example, the formulation can be
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agoni sts, antiandrogens,
sustained treatment for several weeks. The sustained release formulations provided

herein (see e.g., Example 3) can deliver an LHRH antagonist for a period of at least
20 about one month and thus can be readministered on a monthly basis to achieve extended
treatment.

The LHRH antagonist can be administered to the subject alone or in combination
with at least one other therapeutic agent. Examples of other therapeutic agents that may
be administered with the LHRH antagonist include LHRH agonists, antiandrogens,

25 antiestrogens and inhibitors of sex steroid biosynthesis.

In another embodiment, the LHRH antagonist is administered in combination
with a sex hormone, such as estrogen or testosterone. For example, estrogen
replacement therapy is often used during (and after) menopause to reduce certain
symptoms associated with menopause and thus one in embodiment of the invention, a

30 subject is treated with both estrogen (and/or other related female sex hormone(s), such as

progesterone) and an LHRH antagonist. The use of an LHRH antagonist in combination



25 antiestrogens and inhibitors of sex steroid biosynthesis.
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can be used to treat gynaecomastia that results from, for example, a hormone imbalance.

20 Although the exact pathophysiology of the hot flash is unknown, it appears to be
related to an alteration in the set point of the thermoregulatory center located in the
hypothalamus. Blood sampling in women experiencing hot flashes, has documented that
the onset of a hot flash is correlated with the release of gonadotropin releasing hormone
(GnRH) in the hypothalamus, and a subsequent luteinizing hormone (LH) pulse. This

25  rise in the levels of LH is thought to cause a decrease in the set point of the
thermoregulatory center. In an attempt to restore equilibrium, a hot flash is produced.
Although not intending to be limited by mechanism, the ability of the LHRH antagonists
of the invention to inhibit hot flashes is thought to result, at least in part, from its

inhibition of the LH pulse that decreases the set point of the thermoregulatory center.
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15  wherein
A is pyro-Glu, Ac-D-Nal , Ac-D-Qal, Ac-Sar, or Ac-D-Pal
B is His or 4-C1l-D-Phe
C is Trp, D-Pal, D-Nal, L-Nal-D-Pal(N-O), or D-Trp
D is Ser
20 E is N-Me-Ala, Tyr, N-Me-Tyr, Ser, Lys(iPr), 4-Cl-Phe, His, Asn, Met, Ala, Arg
or Ile;

Fis

wherein
25 R and X are, independently, H or alkyl; and

Y comprises a dipolar moiety;



Fis R

wherein 25  wo 99/55358 R and X are, independently, H rrrresdonbosi
and Y conprises a dipolar noiety; WO
99/ 55358 -7- -7 - Gis
Leu or Trp; His Lys(iPr), G@n, Met, or Arg | is Pro;
and J :grs -NH err] or DAla-NH err]; 5 or a pharnmaceutically
acceptable salt th Baruof referred enbodi nents, Y is selected from
the group consisti pPisQfyspibf)dSin, MidtidraArg am ne oxides, nitrile oxides,
pyri di ne- N- oxi des,” and pyridiniumzwtterions. In particularly
preferred enbodi nedisProyand an ylid, a pyridine-N-oxide or a pyridinium
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structure: 10 pJ(;'.\s Eé{ly- 7 or B-Al%z; Pep P

N another “pr SF APnEey el Aeptlbielal ncrdor. o photircdPtncdiflens, ¥ B R4

Ac- D- Nal - 4- A fianPthe gibupadonSieting vf ylids Pett{ati-hmine]oRidos) nitrde okidss, ipPriflinedd- Al a-
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Ac-D-Qal, Ac- SBfprifds £ \rubhufd!
10 Ac-D-Nal-4-Cl-Phe-D-Pal-Ser-Tyr-D-Pal(N-O)-Leu-Lys(iPr)-Pro-D-Ala-NH».
In another preferred embodiment, the peptide comprises a structure:
Ac-D-Nal-4-Cl-D-Phe-D-Pal-Ser-Tyr-D-Pal(CH>COO-)-Leu-Lys(iPr)-Pro-Ala-
NH»;
or a pharmaceutically acceptable salt thereof.
15 In another aspect, an LHRH-R antagonist used in the methods of the invention
includes a peptide comprising a structure:
A-B-C-D-E-F-G-H-I-J
wherein
A is pyro-Glu, Ac-D-Nal , Ac-D-Qal, Ac-Sar, or Ac-D-Pal
20 B is His or 4-CIl-D-Phe
C is Trp, D-Pal, D-Nal, L-Nal-D-Pal(N-O), or D-Trp
D is Ser
E is N-Me-Ala, Tyr, N-Me-Tyr, Ser, Lys(iPr), 4-Cl-Phe, His, Asn, Met, Ala, Arg
or Ile;
25 F is D-Arg, D-Lys(iPr), D-Pal(iPr), D-Cit or Q, wherein Q has a structure
X Z

\N%(
R

O



20 Bis Hs or 4-d-D Phe Cis Trp, DPal, D Nal,

L-Nal -D-Pal (NNO, or DTrp Dis Ser E is N-Me-Ala,
Tyr, N Me-TYYO9%8358 | ys(iPr), 4-C -Phe, H's, Asn, Met, Al a, REFUSH00Y,
Ile; 25 Fis DArg, D Lys(iPr), ?Pal(iPr), DGt or Q wherein Q
has a structure Ter [err]

-8 - wherein R and X are,
i ndependent |y, H or awhskin and Z conprises a

cationic noiety selected fro e group consistin of cationic

pyri di ni um noi )et i es and suﬁ%ﬁ&%ﬁﬁ&@?fl‘i‘g‘f Yvﬁt%ﬂﬁ% Boviso that the 5
cationic noiety is not N Q%I kil Moi ted fr | - Irp;
His Lys(iPr), dn, Mt Z?tég%km%éacqrﬂﬁl Moiety schecl; gd P?x(x)l;t% %xgmb%Hns%tmE

is Gy-NH2 effcafiorfit pyfiliidiund thoieties and wilfonitrh enopetiey,iveith thegtovito thewthe one of F.

and His Q or a pharnmaceutical]y acceptable salt thereof.

I n pref ef r exptionisaoniptyris QOTN-ITP%hXbPé[ﬁ injums 3 cati onic pyridiniumnoiety. In

preferred enbodi s an N-benzyl pyridiniumnoiety. In other
preferred ﬁg%%r‘h%’% Fis Qand Zis a sulfoniumnmoiety. In yet

ot her preferred Hqgagpgéﬂgptﬁn Mt Argor @ and Z is a sulfoniumnoiety. In a
particularly preferre enbodi nent, the pepti de conprises a structure
Ac- Sar - 4- Cl - D- Phlsis Brayaind Ser - Tyr-DPaI (Bzl)-Leu-Lys(iPr)-Pro-Ala-NH err];

or a pharmaceuti cal ceptabl e |t thereof. In another particularly

preferred é%’nﬁﬁﬂ hﬁgllaﬁggﬁi’de conprises a structure: 20

Ac-D-Nahg4-d - D 5{,15(? L f 3k aspml%@ FS?LMEI)I g_gu Ar g- Pro- Al a- NH2; or
ereo

a phar rraceutlcal y ac epta e sa a particularly preferred
enbodi ment , or a pharmaceutically acceptable salt thereof.

In preferred embodiments, F is Q and Z is a cationic pyridinium moiety. In
preferred embodiments, Z is an N-benzyl pyridinium moiety. In other preferred
embodiments, F is Q and Z is a sulfonium moiety. In yet other preferred embodiments,

15 His Qand Z is a sulfonium moiety. In a particularly preferred embodiment, the peptide
comprises a structure

Ac-Sar-4-C]-D-Phe-D-Nal-Ser-Tyr-D-Pal(Bzl)-Leu-Lys(iPr)-Pro-Ala-NHp;
or a pharmaceutically acceptable salt thereof. In another particularly preferred
embodiment, the peptide comprises a structure:

20 Ac-D-Nal-4-Cl-D-Phe-D-Trp-Ser-Tyr-D-Met(S*Me)-Leu-Arg-Pro-Ala-NHo;
or a pharmaceutically acceptable salt thereof. In a particularly preferred embodiment,
the peptide comprises a structure:

Ac-D-Nal-4-Cl-D-Phe-D-Pal-Ser-Tyr-D-Arg-Leu-Met(StMe)-Pro-Ala-NHp;
or a pharmaceutically acceptable salt thereof.

25 In another aspect, an LHRH-R antagonist used in the methods of the invention
includes a peptide comprising a structure:

A-B-C-D-E-F-G-H-I-J
wherein

A is p-Glu, Ac-D-Nal , Ac-D-Qal, Ac-Sar, or Ac-D-Pal

30 B is His or 4-C1-D-Phe

C is Trp, D-Pal, D-Nal, L-Nal-D-Pal(N-O), or D-Trp

<




the peptide conprises a structure:
Ac- D- Nal - 4- Clw@od?idssd- Pal - Ser - Tyr - D- Ar g- Leu- Met ([ er r ] Me) - Pr o-péitasssbibensr | ;

or a pharmaceutically acceptable salt thereof 25 I n anot her aspect,
an LHRH R antagoni st used in the nethods -@f- the invention i ncludes a
pepti de conprising a structure: A-B-CGCDEFGHI-J
wher ei n i ,ge}s p-du, Ac-D-Nal , Ac-D-Qal, Ac-Sar, or Ac-D-Pal 30
Bis His or 4-d-D'PAE Cis Trp, D-Pal, D Nal,

L- Nal - D- Pal (N- O, EG§ NeMEFAla, Tyr, N-Me-Tyr, Ser, Lys(iPr), 4- Cl-Phe HlS Asn, Met, Ala, Arg
-9- Dis Ser ~ Eis N- M- Al a, Tyr, N- M- Tyr, Ser
Lys(iPr), 4-orll@he, H's, Asn, Met, Ala, Arg or lle; [err] F
is 5 wher ei n R and X are,

i ndependently, H BiSal kyl:; and | T conprises a
receptor-nodi fyi ng noi ety; G 5(5 .jI;eu or Trp; 10 His

Lys(iPr), dn, Met, or Arg i ro; and Jis Ay-NH
or D Al a- NH2; or a pharmaceuti cal 'y abl e salt thereof
In preferred enbodiments, T is selectedpfronjthe group consisting of ylids,

15 sul foniumnoieties, [err]-hal ocarbonyls,Ysul fates, sulfonates, alkyl
hal i des and benzyl wherein
R and X are, independently, H or alkyl; and
T comprises a receptor-modifying moiety;
G is Leu or Trp;
10 H is Lys(iPr), Gln, Met, or Arg
Iis Pro; and
Jis Gly-NHj or D-Ala-NHp;
or a pharmaceutically acceptable salt thereof.
In preferred embodiments, T is selected from the group consisting of ylids,
15  sulfonium moieties, a-halocarbonyls, sulfates, sulfonates, alkyl halides and benzyl
halides. In a particularly preferred embodiment, T is an a-halocarbonyl.
In another embodiment, an LHRH-R antagonist used in the methods of the
invention includes a peptide comprising a structure:
A-B-C-D-E-F-G-H-I-J
20  wherein
A is pyro-Glu, Ac-D-Nal , Ac-D-Qal, Ac-Sar, or Ac-D-Pal
B is His or 4-Cl-D-Phe
C is Trp, D-Pal, D-Nal, L-Nal-D-Pal(N-0), or D-Trp
D is Ser
25 E is N-Me-Ala, Tyr, N-Me-Tyr, Ser, Lys(iPr), 4-Cl-Phe, His, Asn, Met, Ala, Arg
or Ile;

Fis



halides. In a particularly preferred enbodinent, T is an a-hal ocarbonyl.
I n anot her enbodi nent, an LHRH R ant agoni st used in the nethods of the

i nventi on 1 ncYQA¥E388 pepti de conprising a structure: PCTUS99/05081
A-B-CGDE-F-GHI1-J 20 wherein ']EPA is pyro-du, Ac-D Nal,
Ac-D- Qal, Ac-Sar, or Ac-D Pal is H's or 4-d -D-Phe
Cis Trp, DPal, D-Nal, L-Nal-D-Pal (NO, or DTrp Dis Ser 25
Eis NNMe-Ala, Tyr, N-Me-Tyr, Ser, Lys(iRr 4-C -Phe, Hi's, Asn, Met, "Ala,
Arg or Ile; Fis ~ [err]
[err] N -10-
[err] R R
wherein R and X are, independently, H or alkyl;
and wherein M conpri ses an N-acyl hydrophilic noiety; 5
Gis Leu or Trp; His Lys(iPr), @n, Mt, or Arg
| is Pro; and B and Xy, indepepdentyAHaormliyl;and  or a
pharmaceutically acceptable salt theregf. 10 o I n anot her aspect, an
LHRH R ant agoni st used in t CW}?S%%“e]gfaWﬁyqr?Ry’élﬁ‘W‘@ﬁty’
5 G is Leu or Trp;
H is Lys(iPr), Gln, Met, or Arg
I is Pro; and

Jis Gly-NHj or D-Ala-NHp;
or a pharmaceutically acceptable salt thereof.
10 In another aspect, an LHRH-R antagonist used in the methods of the invention
includes a peptide comprising a structure:
A-B-C-D-E-F-G-H-I-J
wherein
A is pyro-Glu, Ac-D-Nal , Ac-D-Qal, Ac-Sar, or Ac-D-Pal
15 B is His or 4-C]-D-Phe
C is Trp, D-Pal, D-Nal, L-Nal-D-Pal(N-O), or D-Ttp
D is Ser
E is N-Me-Ala, Tyr, N-Me-Tyr, Ser, Lys(iPr), 4-Cl-Phe, His, Asn, Met, Ala, Arg
or Ile;

20 Fis

wherein
R and X are, independently, H or alkyl; and

L comprises a small polar moiety;



I ncl udes a peptide conprising a structure:

A-B-C D E-F- Gg% bo/skass wher ei n A is pyro-Gu, AerPnNabnoos;
Ac-D-Qal, Ac-Sar, or Ac-D-Pal 15 Bis H s or 4-C -D Phe _

Cis Trp, DPal, D-Nal, L-Nal-D-Pal(NO,_r_.DTrp Dis Ser
Eis NMe-Aa, Tyr, N-Me-Tyr, Ser, Lys(iPr), 4-C-Phe, H's, Asn, Met, Aa,
Qrﬁ or Ile; 2(9isLeuorTrp;F 'S R

wher ei n H is Lys(iPr), Gln, Met, B 8¢l X are, independently, Hor alkyl;
and L conprises a small polar noiety;

WO 99/ 55358 1is Pro; and - 11 -

Gis Leu or Trp; . His Lvs(iPr), @dn, Met, or Arg

is Pro; and Jis GIY‘HH%)TQ‘@JNN%@N] or DDAla-NHerr]; 5 or a

phar maceut ¢ cal | In preferred

enbodi mentgs, a({raY%h%g[g?%%ﬁ%éSfar%gérﬁttﬁlfggggt‘retgérﬁo%onsi sting of DCit, D Asn,

D-@n, and D-Thr. [n preferred embodiments, L is selected from the group consisting of D-Cit, D-
Asn, D-GlIn, and D-Thr.
Preferred LHRH antagonists are those having good LHRH antagonist activity
and low histamine-releasing activity (e.g., an ED5( for histamine release in a standard in
10 vitro histamine release assay of at least 3 pg/ml, more preferably at least 5 pg/ml, and
still more preferably at least 10 ug/ml) and that exhibit water solubility. The efficacy of
candidate LHRH antagonists in inhibiting LH release can be assayed, for example, in an
animal model such as that described in Corbin and Beattie, Endocrine Res. Commun. 2:1
(1975). In this assay, the LHRH antagonistic activity of a candidate compound is
15 assayed by measuring the antiovulatory activity (AOA) of the compound in rats.
Preferably, histamine-releasing activity is assayed by the method described in U.S.
Patent 4,851,385 to Roeske. Preferred LHRH antagonists with low histamine-releasing
activity and water solubility include compounds disclosed in PCT Publication WO
96/40757, the entire contents of which are expressly incorporated herein by reference.
20  An especially preferred LHRH antagonist comprises the structure: Ac-D-Nall, 4-CI-D-
Phe2, D-Pal3, N-Me-Tyr5, D-AsnS, Lys(iPr)8, D-Alal0-LHRH (referred to as PPI-149
and described further in U.S. Patent 5,843,901).
Alternatively, the methods of the invention can be used with any of a variety of
compounds known in the art to have LHRH antagonist activity. These LHRH
25 antagonists typically are analogues of the LHRH decapeptide, non-limiting examples of
which include Antide, Nal-Glu (having the structure: Ac-D-Nal(2)!, 4-Cl-D-Phe2, D-
Pal3, Arg5, D-GluS (AA), D-Alal0-LHRH) and SB-75 (also known as
CETRORELIX™) (having the structure: Ac-D-Nal!, 4-CI-D-Phe2, D-Pal3, D-Cit6, D-
Alal0-LHRH). Another example of an LHRH antagonist that can be used in the method
30 ofthe invention has the structure: Ac-D-Nall, 4-Cl-D-Phe2, D-Pal3, N-Me-Tyr3, D-



o —

Preferred LHRH ant agoni sts are those having good LHRH antagoni st activity
and | ow hi stam ne-rel easing activity (e.g., an ED[err] for histanm ne
release in avePusEds® d in 10 vitro histanine rel ease assay SFTAISIYPLYL 3
[err]g/mM, nore preferably at least 5 [err]g/m, and still nore
preferably at least 10 [err]g/m ) and thkd- exhibit water sol ubili ty. The
ef fi cacy of candi date LHRH antagonists in inhibiting LH rel ease can be
assayed, f oLysKa¢peilen-nicotinsyl)6, Lys(iPn)3nBAméEHRH (esaibet! Hathed és Eniopeah i n
Corbin and Beattie, Endocrine Res. Commun. 2:1 (1975). In this assay,
t he LHRH anPaigeifiR40Q06)B)vity of a candi date compound is 15 assayed by

nmeasuring the anti gvul.ataory, I\ 11\ (s n:lhe: 0 o
Preferably, hist Frluﬁeleél-l}eé%é’a%?ﬁ%nag |‘?/l|£1 gmaéégggﬁgggp?ﬁ%eﬁrhggé%gg%ri bed
in US  oyRatdmstid)85htaRed tomBaeelacinPord@nreghlithighoflasigsr st s wi t h

| ow hi st am ne-rel easi ng activity and water solubility include
conpound$ dgprkcmeattian TRCEnRU ithikiting'ols inignded to imphydedpvpartialand gpmplete
.contents of whi.ch are expressly incorporated herein by reference. 20 An
especially Whed LHRH ant agoni st conprises the structure:

Ac-D-Nal [err], 4xQe in, thE DB kdtind® rElR1s[t8 ek posirly bt (o $pecific

D Asn[err], Lys(%‘&"fﬁl}eﬁn} tP) %ﬁg‘l - LHIgllgz}(rr efser r e%l tdg as PPl -14 and

descri bed f thetdpeiitid regihen. foPtie @ntpose 82:2]i0dhg a symptom, or prevemtingss pratiéwlal y, t he
met hods of the invention can be used with any of a variety of

conpounds ke@wWitigm the art to have LHRH antagoni st activity. These LHRH 25
ant agoni,sts typi gal | re UeS.: Ofn H—QI—{W : | bl ting
exanpl es}ﬁof %\ﬁﬁf%%h 3 eﬁ%’ﬁﬁgte&&n?‘?taggf Ha]lﬁt-e u ?haw ngﬁngﬁgg?#g@%ﬂdég}

Ac- D- Nal (2) fiot ftsids-diad/3n ggﬁeread»madﬂa, preferabPaiaginidls, nfvsgpreferibly Bufand. dara]  ( AA)
D-Alaferr]-LHRH) and SB-75 (al so known _as CETRORELI X[ err]). (having the
structure: prefdredenibodimentshcrubiecpise] primate. fn ppgvermqre prsferred @pbadiment,

Al -LHRH) .. Anot h f LHRK. ant - i t d i
e, et hod. 518 psans At hc e plts oL RER AERRL ey (B HER, R diRRT 11
4-C - D-Phe[ err], The Rah["a6t flashNisMB-aftredsiized tddm that refers to an episodic

- 12 - Lys(N-epsilon-nicotinoyl)[err], Lys(iPr)[err], D-Alalerr]-LHRH
(descri 36d fisturbeace imbddyrterpperature typiCRAY eonsisEpg 0bH®s ngbe_vatlon in body As

used herein, the term"inhibiting" s in."inhibiti hot flashes" or

"i nhi bi t i ng?emperat‘gﬁn‘&&ef&h%&giaaﬁngﬂag@r&egﬁﬁ%‘_”{ g ar?&e“éi%gtl’educi ng or
downr egul ating hgg uEchﬂ%P&ﬁ, R ter "IHNRQEEHIR'S rbfors 13 BOmbSurAs that Bhlapériingthe | s
intended to include both partial and conplete _ dinhibition.

As used her silense bhactibepfiesttogent. i Avgfiestregens gretkmommin Syt @ s pperifen andg
specific

derivatives thereof, such as trioxifene, toremifene and droloxifene) and are commercially
20  available (e.g., tamoxifen; trade name: NOLVADEX™M, a preduct of ICI
Pharmaceuticals).
As used herein, the term "anti-androgen" refers to a compound that antagonizes
the release or action of androgens. Anti-androgens are known in the art (see, e.g., U.S.
Patent 4,386,080), and are commercially available (e.g., ANDORCURTM, a product of
25  Schering A.G.) and include steroidal and nonsteroidal anti-androgens. Specific
examples of nonsteroidal antiandrogens include flutamide (4'-nitro-3'-trifluorormethyl
isobutyranilide; trade name EULEXINTM; Schering-Plough), bicalutamide and
nilutamide.
As used herein, the term "LHRH agonist" refers to a compound that stimulates
30 the luteinizing hormone releasing hormone receptor such that luteinizing hormone is

released (e.g., a compound that mimics the activity of LHRH). An LHRH agonist can



t herapeutic reginmen for the purpose of relieving a synptom or preventing a

particular . wo9sskdion. 10 As used herein, the term "gibie5fooesh S
i ntended to include animals susceptible to hot fl ashes and/ or

gynaecomastia, preferably mamral s, nost pteferably humans. In a
preferred enbodi nent, the subject is a primate. In an even nore preferred

enbodi nent , iy I - . . f_suhjects inglude
cbod rent - ave BB ol il oA RS R S
recogni zed t eMinyIMRM af6xists bfid ibefddion e die kiowslinSthe bR Tenrh&cfafy ¥vailable
tenperature t Elcally consi sting of a sudden el evation in bod

L0l ! Y
t enperat ure, agonjiits inclide denpzolidsdtrpde masia: AURRONIMaAbbit/dAP), goserelin
As used herei the te y L-m@Strogen', ref 0. .conpounds .t hat
ant agoni ze t h@‘*ade nm#@%@%@\gé‘?%gg)o?ﬁs&‘ﬁpgggFé‘.St)AWg’i?‘Egﬂ’? OIS nown
in the arts(e (1 —-GIT?H ' RAM. .
trioxi fene,5 t]o)rgctzaa 'C?QE?%QC}F 0 oxﬁnfig?]%?m%ar e ég]%%agﬁ%@?%ﬁ%\l}gi(frg% e
(e.g., tanoxihaneg" $YNARBIAN Sytex)AEre(Wiethacpstardlis (HedchtS gonadorelin
Phar maceuti cal s) . used herein, the term"anti-androgen”

N As
refers to a comssthend hsreli(Qmdoni zes the rel ease or action of

d . Anti - ealke, K i.n t .e.q... US . . ..Patent
2386°080), and_ ar P STc S Dk iPrald BoflotneR® s pfialesiodnfipde inbihitoco
of 25 Scheri gfadterfal jextdisholdWibsidene’tsqb. @i, diinddNHetARRRIE P4 idRibitors of testicular

anti-androgens. Specific _exanpl es of nonsteroidal antiandrogens
i ncl ude f 10t asaxdwerpid bipgynthesis'(e. g, kétocmragolak bhgdmbinationisshéreofyr ani | i de; trade
nane EULEXI NTM Scheri ng- Pl ough), bical utam de and ni | ut am de.

As used herein, the term"LHRH agonist” refers to a conpound that

stimul at es 30phifnhdtuficliy AREpRBIERIEMutlthas' N9 hormone receptor such that
| ut ei ni zi ng hormone 15 refeased (e.- g, a conpound that mmcs the
activity of LHRH).In/the bidftiddagbtlieshvention, the LHRH antagonist typically is administered

- 13 - hav reater |LHreleasing activity than natural LHRH (referred
to as a "supe fgpoeptically accepipble foumylationn The pharmeceutirally gensptable ar e

known in tjge BHVES £ : ' : nists include

| euprolide (t%; glaﬁgne: @EW@RL%@? ?%B)ﬂ,lé_ggsﬁg?%ﬁ?%om& ang?t rade nane:
ZOLADEXTM Zeplermpceutiuslty sdceptakilioaefas knd ark inteided e iltludR! 299 fémeMticrs 5
Decapeptyl, D-Trp-6-LHRH and DEBl OPHARMIM | psen/ Beaufour), nafarelin

(trade neqraPatiSinpt playmasgicaladminisiratiansningipgingh for esgmpler sinthetic or
Hoechst ), ' . t d.histrelin (Ortho).
The term i aneRrrLpolyhersdy e Qff ek moRBSnI I Gmbliabs reBHIES | nc ude

inhibitors  microspheres, or beads, and lipid-based formulations including oil-in-water emulsions,

20 micelles, mixed micelles, synthetic membrane vesicles, and resealed erythrocytes.
In a particularly preferred embodiment, the pharmaceutical formulation

comprises an LHRH antagonist (preferably having the structure Ac-D-Nall, 4-C]-D-
Phe2, D-Pal3, N-Me-Tyr3, D-Asn6, Lys(iPr)8, D-Alal0-LHRH) in a water-insoluble
complex with a carrier macromolecule, preferably an anionic polymer such as

25 carboxymethylcellulose, as described in U.S. Application Serial No. 08/762,747 and
corresponding PCT Application No. PCT/US97/22881, the contents of both of which are
expressly incorporated herein by reference. In brief, the complex of the LHRH
antagonist and a carrier macromolecule is formed by combining the LHRH antagonist
and the carrier macromolecule under conditions such that a substantially water-insoluble

30 complex is formed, e.g., aqueous solutions of the LHRH antagonist and carrier

macromolecule are mixed until the complex precipitates. The complex may be in the



of adrenal sex steroid biosynthesis (e.g., am noglutethimde) and
I nhibitors of testicular 10 sex steroid biosynthesis (e.g., ketoconazole),

or conbi nat i Wes99[3Beof . Phar maceuti cal |y Accept abl e FPFHUPROPMAs
In the nmethods of the invention, the LHRH antagonist typically is
adm ni stered I n a pharnmaceuti call y'éééept able fornul ati on. The

phar maceutically acceptable 15 fornulations of the invention typically
cont ai n t he fRef asalilfezi,stpasedgranules, a powdenercelypphibizdtg) ardbepewdsred foanr i er
and are intended to. inclyde any, f | at i on C tihle with

phar maceut | CAMeraRsn e Ryhetized Epcly eepeie form sipklp Gavid sHeneations o
-natural pol _Satld; Jar f : | es,

m cr ospher eé%ﬁg?d{){ehéoék?sxé%dqh?ﬁg@ ggggl!u o?gnﬁf 3@%@%%3?2%%%?@1 i n-wat er
enul si ons, 2Madiaticredrl ebestironbeam imadistidne priostpathédisteationib vaoe Prefar«l @srierand

reseal ed erythrocytes. . In a particularly preferred enbodi nent,
the phar Pac&acramglequlesfor useiia the compleXassanivais polymersugh e gionis t

f bly havj t t t - - - . Ph ,
B pal [err] PROMSOI R P e e oBoA b e B b e DR i a
vat er - i nsol Wilighic moietie® MRtheMhivh the pdlyafiohbEdanFRdeAVRIz88 MchidePfoRbRAMBILY an
ani oni ¢ polyner such as 25 carboxynethyl cellul ose, as described in U S.

Appl i cat i onc8bpkylhteNohospigte aosulfa gioeps. A partiowlady prefetiedgni@ic pydpheciatnon
No. PCT/ US97/2238 t he .content.s of .both of which, are expressly

beor por at eaRBICAo Bie R ERRke. O SABMER thehalh B S fhespor D pedham

ant agoni a Ls ' all HRH

At agoni 5 S8 ATREEIHE miGERBIRUE S el B TR oA el (e that o
subst ant i al kipglsetype of prdnherd) betvdDoraaone! differest rholeomal, specigs (e. amdsre 6| ut i ons

of the LHRH antagoni st and_carrier macronpl ecule are m xed until the
conpl ex pr e&VpBipas ebpolymersy oh¥aneplesefsppeific gniopis polymers include \\p 99/ 55358

- 14- i - 0 . i e e a
[ yophi 11 zat SR ACOROR, HEioDateied Aofic LA bofinerd BRMEIerflc 2,
finely enougblyierd, aamthahgahe, dodiiim etarchpdpiokitqaad agments, degivhtivedlahd

di spersions. The conplex is suitable for sterilization, such as by ganma

i rradi atliSonphgrmariicalin asseaiablesplicihatert as wellias anippic sarmgeingn dgtivaives.n vi vo.
et e Bk ol RSB B G EE S NS RSP eAl O ©

t hereof , anderpakilves.t Apkderred Mighic psl9tiet i Afok§methylcelluldsd vidien BaH. Ghi €s Wi th

whi ch the polyal cohol can be derivatized include, for exanple,
certain embodiments, the carrier macromolecule, preferably carboxymethylcellulose

sodium, and the LHRH antagonist, preferably PPI-149, are combined at a ratio of 0.2:1

20 (w/w) of carrier macromolecule:peptidic compound. In various other embodiments, the
ratio of carrier macromolecule to peptidic compound (w/w) can be, for example, 0.5:1,
0.4:1,0.3:1,0.25:1, 0.15:1 or 0.1:1. In other preferred embodiments, the peptide content
of the solid ionic complex of the LHRH antagonist and the carrier macromolecule is
57%, 60%, 65%, 70%, 75%, 79%, or more by weight. In yet other preferred

25 embodiments, the peptide content of the solid ionic complex of the LHRH antagonist
and the carrier macromolecule is 57 to 79% by weight. This formulation of the LHRH
antagonist and a carrier macromolecule has the additional advantage that it provides
sustained delivery of the LHRH antagonist into the tissue of the subject to which it is

administered.
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pol ymer s asﬁd Fg%ﬁnﬁ%&}wynt rb}rlgh%r‘r%ﬁﬂg%rﬁ# I;l}&gl%:gﬁ@ ??ﬁa © t|hﬁe
polymers, 5 sulbgeancmadeqbbd:xyﬂm}& temtbmcmmlbleh kednpthiay the pslyaes 1sa‘tcﬁﬁpanibw1t
to be i ncI uded. For polynmeric materials suitable for formng
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i nvention, cel %&%@1?9&&%1@405%&% pol ymers such as al bum n,

al gi nat e, ves agen, fibrin, gelatin, and

pol ysacchari des, Polymés catehd prapared Gdinginethod® kireved i t’huﬁh (Sanda] %% Khafo,
(PLA, PL&Y), W@Ol yet hyl ene gl ycol, 10 pol oxoners, 111) yanhydri des, and
pl ur oni cs20 TA¥sRolpBeR Stheses; Elarsovetdhpen: Boision, 1994; Shalaby, W; Ikada, Y.; Langer,

R.; Williams, J. Polymers of Biological and Biomedical Significance (ACS Symposium

Series 540; American Chemical Society: Washington, DC, 1994). Polymers can be
designed to be flexible; the distance between the bioactive side-chains and the length of
a linker between the polymer backbone and the group can be controlled. Other suitable
25 polymers and methods for their preparation are described in U.S. Patents 5,455,044 and
5,576,018.
The polymeric formulations can be formed, for example, by dispersion of the
active ingredient (e.g., the LHRH antagonist) within liquefied polymer, as described in
U.S. Patent 4,883,666, or by such methods as bulk polymerization, interfacial
30 polymerization, solution polymerization and ring polymerization as described in Odian

G., Principles of Polymerization and ring opening polymerization, 2nd ed., John Wiley
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ring polynerlzatlon as described 1n Odi an , Principle
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20 antagonist can be established. In one embodiment, the lipid-based formulation can be a
multivesicular liposome system. Methods of making controlled release multivesicular
liposome drug delivery systems are described in Applications WO 9513796 and WO

- 9703652.
The composition of the synthetic membrane vesicle is usually a combination of

25 phospholipids, usually in combination with steroids, especially cholesterol. Other
phospholipids or other lipids may also be used. Examples of lipids useful in synthetic
membrane vesicle production include phosphatidylglycerols, phosphatidylcholines,
phosphatidylserines, phosphatidylethanolamines, sphingolipids, cerebrosides, and
gangliosides. Preferably phospholipids including egg phosphatidylcholine,

30 dipalmitoylphosphatidylcholine, distearoylphosphatidylcholine,
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shoul d be copsiydepttits (WS PRRakA67H18H| A paticulaly Refirdustained edledst ophysi cs
and Bi oengi neering, 9:467, 1980; Deaner, et al., in Liposonmes, Marcel
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as are knownNg)08/7162. 347 ah®PCITivppdaticH BCTRIS9I/R28R1). | euprolide (trade
name: Lupron[err]), e.g., mcrocapsules (U S. Patents 4,652,441 and
20 In addition to the LHRH antagonist and a pharmaceutically acceptable carrier,

the pharmaceutically acceptable formulation used in the method of the invention can
comprise additional pharmaceutically acceptable reagents and/or excipients. As used
herein, "pharmaceutically acceptable reagent and/or excipient” is intended to include any
and all solvents, dispersion media, coatings, antibacterial and anti fungal agents, isotonic
25 agents (e.g., sugars, polyalcohols such as mannitol, sorbitol, or sodium chloride) and
absorption delaying agents (e.g., monostearate salts and gelatin), and the like that are
physiologically compatible. Excipients include pharmaceutically acceptable stabilizers
and disintegrants. The proper fluidity can be maintained, for example, by the use of a
coating such as lecithin, by the maintenance of the required particle size in the case of

30 dispersion and by the use of surfactants. Except insofar as any conventional media or
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20 dissolved or suspended immediately prior to use. The injection can be, for example, in

the form of a bolus injection or continuous infusion (e.g., using infusion pumps) of the
LHRH antagonist formulation.
When appropriately formulated, an LHRH antagonist may be orally
administered, for example, with an inert diluent or an assimilable edible carrier. The
25 LHRH antagonist (and other ingredients) may also be enclosed in a hard or soft shell
gelatin capsule, compressed into tablets, or incorporated directly into the subject's diet.
For oral therapeutic administration, the LHRH antagonist may be incorporated with
excipients and used in the form of ingestible tablets, buccal tablets, troches, capsules,
elixirs, suspensions, syrups, wafers, and the like. The percentage of the LHRH

30 antagonist in the compositions and preparations may, of course, be varied. The amount
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20 asubject. Preferably, the formulation provides sustained delivery of the LHRH

antagonist for at least one week, more preferably at least two weeks and even more
preferably at least one month after the pharmaceutically acceptable formulation is
administered to the subject. In various embodiments, a subject may be treated for at
least one month, at least three months or at least six months with the LHRH antagonist.
25 As used herein, the term "sustained delivery" is intended to include continual
delivery of an LHRH antagonist in vivo over a period of time following administration.
Sustained delivery of the LHRH antagonist can be demonstrated by, for example, the
continued therapeutic effect of the LHRH antagonist over time (e.g., sustained delivery
of the LHRH antagonist can be demonstrated by continued suppression of hot flashes or

30 gynaecomastia over time). Alternatively, sustained delivery of the LHRH antagonist



Duration an
the i nventi
sustai ned d
subj ect. Pr

d Level s of Admi nistration I n anot her enbodi nent of
on, the pharmaceutically acceptable fornulationTprovides

el WO&P. 53%%. g., "slow rel ease" of the LHRH ant agoni SCTPYH8Y
eferably, the fornmul ation prov'&gs sust ai ned delivery of the

LHRH ant agoni st for at |east one week, nore preferably at |east two

weeks and e
phar maceut i
subject. In
one nont h,
ant agoni st .
i ntended to
over a peri
the LHRH an
t her apeut rc
delivery
suppressi on
sustai ned d
- 20 -
ant agoni st
formul ati on
t herapeutic
effectiveg
peri ods of
t herapeutic
according t
subj ect, an
conbi'nati on
desired res
provi de the
anmount

LHRH ant 4§o

~ effects. A

of an LHRH
about 0.01

ven nore preferably at |east one nonth after the
c glay \pe demepstemadeby datopting thegpresegce of the S HRH, pafagonis in wive guer -

ari ous enbodi nents, a subject may be treated for at | east
at™ east three nonths or at |east six months with the LHRH

25 The phaifhatéiftidall TefrRblRtior, RSediafthe method of R AnwkdkibN RoXtaids®
i ncl ude conti nual delivery of an LHRH antagonist in vivo

othersipevtically effe¢tieiampuatiof the & pgagonist. A "Shezepcuticalyoeffectier y of
t agoni st can be denonstrated for,examl e, the conti nued
SAPIT TS fo,0n mpR AT ED S PP ars A fo Dopiads of tige ocss ARt

adaqpi ; t '
S e e T ROP b T DRI
emiay eaty astordhng tb iidkbrastchgrthedisease state, age, and weight of the subject, and

may. be denonstrated by detecting the presence of the LHRH
i theypility efthe LHRH antagepist (alone or in combinating With-006wk &19re ether

P ek PSR R e P P R DB imensiparbt cau 1

Sadjadi@iotproviaé geSoptithuaithereitic reéfonsd. | A;elaerﬂaeua@aﬂ@&eﬁc@wiaﬁ&rm
time necessary, to achieve the desired result. A

aislajsoent dir which aaprdenie ondetrimentaHefectsrafaepolBH antagonistigrevar y
o factors, sych, as the disease state, age,..and wei ght of the
SouRightd o7 et ndtRprufaly BE R a4 G iR g e or A

] , I s icit a
ol REY PETERAE oot on LITRH SR EREHL COMTIG 10 el 0 1 5
pefaratlyrbéthecmpisot 001 ad pangke. kh prbfeied embbdialehis, tkfdesdgde\vd
IS also one in which any toxic or detrinental effects of the
nL.HR Heangagonist isabpuiel Sghihidike/date mave preferebly eboutyl SE200afe/kg/ddy and
non-limting ra thetépegtically ef fective anount
rgFiege

nge f.or
AFMERGRATE Bretsrably .agqut[lér}q%waélg/é - dosagesjnglude 3B rg/kelayeen
agkgi pgS/k%ch)lri%r 158 u@hc%?d%&r ?tdls ?ong)eorgdtéﬁe Ay dosggeeva =25 %l voa;y with the

severity of the condition to be alleviated. It is to be further understood that for any

~ particular subject, specific dosage regimens should be adjusted over time according to the

20

25

30

individual need and the professional judgment of the person administering or supervising
the administration of the LHRH antagonist and that dosage ranges set forth herein are
exemplary only and are not intended to limit the scope or practice of the claimed
invention.

Dosage regimens may be adjusted to provide the optimum therapeutic response.
For example, a single bolus may be administered, several divided doses may be
administered over time or the dose may be proportionally reduced or increased as
indicated by the exigencies of the therapeutic situation. It is especially advantageous to
formulate parenteral compositions in dosage unit form for ease of administration and
uniformity of dosage. "Dosage unit form" as used herein refers to physically discrete

units suited as unitary dosages for the mammalian subjects to be treated; each unit
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i nherent in the art of conmpoundi ng such an LHRH ant agoni st for the

treat ment of Mﬁs or gynaeconmastia in a subject.

This inventi Yer illustrated by the fol l owi ng exanpl es which
shoul d no b SRR : nces,
atents atdl publ | Shag kel fiebls il ke D1 G OHEM e Trofut ELFLS

appl i cati on agatieius medthya vising Prustatd Sskcific Atigeh€PSA) level after radiation therapy,
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radical prostatectomy, or other local therapy were treated with the LHRH antagonist

PPI-149 at a dosage of either 30 mg/kg/day or 50 mg/kg/day for a sustained period of

time (e.g., 14 or 28 days). Other patients were treated with the LHRH agonist leuprolide
20  or with both PPI1-149 and leuprolide.

During the course of treatment, patients were asked to fill out an endocrine-
related questionnaire, which probed symptoms related to changes in androgenic hormone
levels, including the occurrence of hot flashes. (Other symptoms probed included
tiredness, loss of sexual desire, loss of sexual potency, smaller testicle éize, changes or

25 thinning in body hair, decrease in muscle mass, decrease in muscle tone, increase or
decrease in body weight, urine frequency, urine urgency, urine hesitancy, and nocturia.)
A summary of the results for the occurrence of hot flashes in patients treated with either
PPI-149 alone, leuprolide alone or PPI-149 in combination with leuprolide are

summarized below:



EXAMPLE 1: 15 In this exanple, patients with stage D1 or D2

netastatic prostate cancer or patients with a rising Prostate Specific
Antigen (PSAWPEYVESHfter radiation therapy, r adi cal progﬂf‘ésg?’&%{ or
ot her local therapy were treated with the LHRH ant agoni st PPl - 149 at a
dosage of either 30 ng/kg/day or 50 ny/ k'g%lay for a sustained period of .
tinme (e.g., 14 or 28 days). O her patients were treated with the LHRH

agoni st leuprolide 20 or with both PPI-149 and | euproli de. .
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- 22 - i ' If of thE YherHEEr

e shes alopg did fﬁ&@%ﬁ%ﬁ%&% fIRGRL WhBreas more than half of e PhEH r@afted@%l) 8
Leuprol i dé athe@@IRH agoniftReuptdiidetexperignced heteflashes. Although not intending to be
3/8 This data denpnstrates that patients treated with the

LHRH ant agonli®itedpy meghanism, it is|tepnghtihat the ocaussass efhob fladhes resalih atleagiar eas

expor i oncea Higt Bopk BFaBRonf B Beaf R kbt feidigfig aCBORNT Shelgf 0T o1 O
nmechani sm i follicte §thiRulghig hdteiont (ESIOr M| sRBfEndY, thatust bA&NEHRIP&#dosist at
east In (which inhibits the activity of the LHRH receptor without causing minor surges in the
10 levels of LH and/or FSH associated with the use of an LHRH agonist) can serve to avoid
‘or inhibit these fluctuations in LH and/or FSH levels wherever they may occur clinically

- (e.g., in menopausal or postmenopausal women experiencing hot flashes or other patient

population experiencing hot flashes).

15 EXAMPLE 2:
Patients with stage D1 or D2 metastatic prostate cancer or patients with a rising
Prostate Specific Antigen (PSA) level after radiation therapy, radical prostatectomy, or
other local therapy, that were undergoing treatment with the LHRH antagonist PPI1-149
as described in Example 1, were questioned as to the occutrence of gynaecomastia.
20  These results were compared to data obtained for patients treated with the LHRH agonist
Leuprolide. The results demonstrated that the patients receiving treatment with PPI-149

experienced gynaecomastia to a lesser extent than those treated with leuprolide depot.
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eval uati on of }he solution filtrate indicated at | east 95% of the PPI- 10
149 conpoundSWéLepBA% By thegomBleXhe sol i d conpl ex. was renmoved from sol ution.

The rrecovered white paste was rinsed twice with water and then

transferred to a vial and dried in vacuo. Upon drying for 72 hours,
633 ng of a WXAMPI®MWer was obtained. The solid material was then
powdered in a nortar and pestle. Elenental anal ysis indicated 57%

peptide in the compthisexammple, patients with stage D1 or D2 metastatic prostate cancer or

patients with a rising Prostate Specific Antigen (PSA) level after radiation therapy,
radical prostatectomy, or other local therapy were treated with the LHRH antagonist

20 PPI-149 at a dosage of either 50 mg or 50-100 mg for a sustained period of time (e.g., 4
weeks, 8 weeks, or 85 days). Other patients were treated with the LHRH agonist
leuprolide (LUPRON™) with or without an anti-androgen.

During the course of treatment, patients were asked to fill out a questionnaire,

which probed symptoms such as the frequency, severity, and duration of hot flashes. A

25 summary of the results for the occurence of hot flashes in patients treated for 4 weeks
with either PPI-149 alone, or leuprolide in combination with the anti-androgen are

summarized below in Table I:
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Table II: Severity of Hot Flashes

Severity of

Hot Fl ashes

hé severi%‘ég@go"%tﬂ%éhseg\ﬁ? f)gtiengso}feated for 4
aRfck SRAR @K PP1-149 alone, or leuprolide in combination with the anti-androgen are

Severity of hot
flashes

0

mild-moderate

moderate-severe

Leuprolide +
anti-androgen

(n=31)

42%

55%

3%

.003

PPI-149
(n=199)

62%

38%

0%

.003

A summary of the results for the duration of hot flashes in patients treated for 4

10 weeks with either PPI-149 alone, or leuprolide in combination with the anti-androgen are

summarized below in Table III:

Lerity,
cur ence
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10

These data demonstrate that during the first 4 weeks of treatment, patients treated

with the LHRH antagonist PPI-149 alone experienced hot flashes less frequently than

patients treated with leuprolide and anti-androgen. Moreover, the hot flashes in patients

treated with PPI-149 alone were less severe and lasted for a shorter period of time than

the hot flashes in patients treated with leuprolide and anti-androgen.

EQUIVALENT

S

Those skilled in the art will recognize, or be able to ascertain using no more than

routine experimentation, many equivalents to the specific embodiments of the invention

described herein. Such equivalents are intended to be encompassed by the following

claims.



-26 - What is clained: 1. A method for inhibiting

hot flashes in a subject, conprising adm nistering to said su%ect an
LHRH ant agoni WO %@#8¥8t hat hot flashes are inhibited in the sulfGEYSv0Hs:
2. A nmethod of treating a subject for hot flashes, conprising:

(a) selecting a subject in need of treatnght for hot flashes: and

(b) adm nistering to said subject an LHRH ant agoni st,

t her eby treaWhnt iselatmedibj ect for hot flashes. 10 ”"I"”"l"",”"'!”“m

met hod of treating a subject for nenopause-rel ated hot *fl

conpri si ng: (a) selecting a subject in need of treatnent
for menopause-rel ated R fi 3 : : o D IET

admi nistering to islal d sﬁ’%fﬂel% for lmﬂag&égﬁfg%gﬁgﬁsubjem’ COmprising g é{g)rné%?mg
treating sai b saithfubfdet &0L HREDaRagontst fwhahatthobflashbs agliisibited in the subject. 4.
The nethod of claim1, 2 or 3, wherein the LHRH antagoni st has the
structured Ac-D-Nal [err], 4-Cl-D-Phe[err], D-Pal[err], N-Me-Tyr[err],

bt o R ko T s e ™
6. The nmethod of clai (B)lael@énn%as}ﬁb&&ﬁhmembﬂumheﬁtlfaﬁmqlaaﬁe% #hg esul t of
25 menopause. he method of claim1 or 2, wherein said

hot flashes are a resul t(h)fadmlmstemmgnmafdewbmearsLHRHr@mgmm

thereby treating said subject for hot flashes.

10
3. A method of treating a subject for menopause-related hot flashes,
comprising:
(a) selecting a subject in need of treatment for menopause-related hot
flashes; and
15 (b) administering to said subject an LHRH antagonist,
thereby treating said subject for menopause-related hot flashes.
4, The method of claim 1, 2 or 3, wherein the LHRH antagonist has the
structure: Ac-D-Nall, 4-CI-D-Phe2, D-Pal3, N-Me-Tyr3, D-AsnS, Lys(iPr)8, D-Alal0-
20 LHRH.
5. The method of claim 1, 2 or 3, wherein said subject is a human.
6. The method of claim 1 or 2, wherein said hot flashes are a result of

25 menopause.

7. The method of claim 1 or 2, wherein said hot flashes are a result of

tamoxifen acetate treatment.

30 8. The method of claim 1 or 2, wherein said hot flashes are a result of

prostate cancer treatment.



30 8. The nmethod of claim1l or 2, wherein said hot flashes are

a result of tate cancer treatnent. — PCT/US99/09081
X w099%"55§3 .
-27 - The nmethod of claim1l or 2, wherein said hot

flashes are a result of al cohol dehydrggenase deflc“mmmmu F

10- The nmethod of claiml or 2, wherein said hot flas I, mgj”mof
carcinoid syndrorre/pheochrormcytoma 1.. " The rfet Modsof *
claim1l1, 2, or 3, wherein the LHRH antagonist is adm nistered to the

subj ect by a parenj er alTHOHtBod dPclaim 1 or 2, whereﬂa?sald hol H8sH¥8 &ROLre@hIt 6 i M 1,
2, or 3, wherein the LHRH antagonist is adm nistered to the subject by

i nt ranuscul aralcahol dehydropehaserdeficibneyt aneous i nj ecti on. 13.
The nethod of claim1, 2, or 3, wherein the LHRH antagonist is 15
adm nistered to the subject in a pharmaceutically acceptable fornulation.

14. Th t hod f I ' e
for mul at ?oﬂecogpr |Olseg :hFQI %f&c}]’ %’ggélgfrr?(ljro E\% QF%%%BSW(S?QMCX a?ecfx%%gl‘?w
nmet hod of cl ajafBideld sﬂ&bﬂb@h&é&r&ﬁ@dy@ﬁ@m i cally acceptable
formul ati on conprises a polyneric matri X.

11 The method of claim 1, 2, or 3, wherein the LHRH antagonist is
administered to the subject by a parenteral route.
10
12. The method of claim 1, 2, or 3, wherein the LHRH antagonist is

administered to the subject by intramuscular, intradermal or subcutaneous injection.

13. The method of claim 1, 2, or 3, wherein the LHRH antagonist is

15 administered to the subject in a pharmaceutically acceptable formulation.

14.  The method of claim 13, wherein the pharmaceutically acceptable

formulation comprises a lipid-based formulation.

20 15.  The method of claim 13, wherein the pharmaceutically acceptable

formulation comprises a polymeric matrix.

16.  The method of claim 13, wherein the pharmaceutically acceptable
formulation comprises the LHRH antagonist in an insoluble complex with an anionic

25 carrier macromolecule.

17.  The method of claim 1, 2, or 3, wherein the LHRH antagonist is
administered at a dosage of about 15-300 pg/kg/day.

30 18. The method of claim 1, 2, or 3, wherein the LHRH antagonist is
administered at a dosage of about 15-200 pg/kg/day.



16. The nmethod of claim 13, wherein the pharmaceutically- aecept abl e
formul ati on conprises the LHRH antagoni st in an E | ubl e conpl ex w t

ani oni c 25 c3Q %5535%acr ool ecul e. IMM"UE'HHMOL9S’§ZS§|EmOf

1, 2, or 3, wherein the LHRH ant agoni st is

about 15-300 [err]g/kg/day. 30 . The method of claimi1, 2,

or 3, wherein the LHRH antagonist is adm nistered at a dosage of about
15-200 [err] g/ kg/ day. 28 :

-28 - The nethod of claiml, 2 , Wherein the LHRH

ant agoni st i s 19 ad'ﬂierfp%@@‘il eficlaim b 265 agwh@fsméb%LHRi%armwnp%m g/ kg/ day.
5 The d of .clai wherei n the LHRH ant agoni st
i s adm?ﬁ“&‘f"é F?ﬁ?cﬂf&L t[?éjlr‘?Q W@aty’ai ned-rel ease formul ation.

21. The net hod of cI a| m1l, 2, or 3 wherein the LHRH antagonist is

adm nistered to the subject in conbination with at | east one other
therapeut§c agent20.10 The method of clai®1, 2, oA3/mehdreitt thé LHRE dnitagongst is

~gynaeconastia in a subject conprising dmtnl stering to the subject an
LHRH ant agoradeninisterad qontipuqyslysingasistaipedeients frmgation, t he subj ect.
15 23. A nmethod of treating a subject for gynaeconasti a,

conpri si ng:

21. The method of claim 1, 2, or 3 wherein the LHRH antagonist is

administered to the subject in combination with at least one other therapeutic agent.

10
22. A method of inhibiting gynaecomastia in a subject comprising
administering to the subject an LHRH antagonist such that gynaecomastia is inhibited in
the subject.
15 23. A method of treating a subject for gynaecomastia, comprising:
() selecting a subject in need of treatment for gynaecomastia; and
(b) administering to said subject an LHRH antagonist,
thereby treating said subject for gynaecomastia.
20 24.  The method of claim 22 or 23, wherein gynaecomastia is the result of a
hormonal imbalance.
25.  The method of claim 22 or 23, wherein the LHRH antagonist has the
structure: Ac-D-Nall, 4-C1-D-Phe2, D-Pal3, N-Me-Tyr3, D-Asnb, Lys(iPr)8, D-Alal0-
25 LHRH.

26.  The method of claim 22 or 23, wherein the LHRH antagonist has the
structure: Ac-D-Nall, 4-Cl-D-Phe2, D-Pal3, Tyr5, D-AsnS, Lys(iPr)8, D-Alal0-LHRH.
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(57) Abstract

in the subject.

(54) Titlee METHODS FOR TREATING HOT FLASHES AND GYNAECOMASTIA

Methods to inhibit hot flashes or gynaecomastia in a subject are provided. In the methods of the invention, an LHRH antagonist is
administered to a subject in need of treatment for hot flashes or gynaecomastia such that hot flashes or gynaecomastia are inhibited in the
subject. In a particularly preferred embodiment, the invention provides a method for inhibiting menopause—related hot flashes in which an
LHRH antagonist is administered to a subject in need of treatment for menopause-related hot flashes such that the hot flashes are inhibited




