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This is a continuation-in-part of application 5  Serial No. 08/279, 593,
filed July 22, 1994. Endonetriosis is the ectopic presence
of » endonetrial type glands and stroma in sites which are

outside of the uterus. This ectopic occurrence of endonetrial tissue
frequently forms cysts containing 10 altered bl ood. The condition
results in debilitating pain for mllions of wonmen worl dw de and _
particularly occurs in conjunction with the nonthly proliferation of
endonetrial tissue. It is frequently a lifelong condi tion, sonetines
associated with infertility. 15 . Endonetri osis can be treated
by a variety of medi cal therapies but none of these are '
sufficiently safe or effective for a long termtreatnent beyond six
nont hs or nore. Perhaps the ol dest therapy with a denonstrable
effect is the adm nistration of progestin ektRhe~ by 20 ‘i njection,
orally or in conbination with oral contraceptives. However, |ong

term adm ni stration of _ _
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This is a continuatidn-in-part of application
5 Serial No. oa/zvs,sés, filed July 22, 1994.
) Endometriosis is the ectopic presence of
- .endometrial type glands and stroma in sites which are
outside of the uterus. This ectopic occurrence of
endometrial tissue freqﬁenfly forms cysts containing
10 altered blood. The condition resuits in debilitating _
| pain for millions of women worldwide and particularly
occurs in ¢onjunction with the.monthly proliferation of
endonetrial tissue. It is frequently a lifelong
conditién; sometimes associated with infertility.
15 - ' ' Endometriosis cén be treaﬁed by a variety of
' medical therapies but none of these are sﬁfficiently safe
or effective for a long term treatment beyond six months
or more. Perhaps the oldest fherapy with a demonstrable
effect is the administration of progestin either by
20 injection, orally or in combination with oral
contra¢eptives. However, long term administration of
progestins have bgen associated with a number of

undesirable side effects, as well as questionable



progestins have been associated with a nunber of L Lahl e side
ef fect s, W9(ld138 as questi onabl e lﬁgﬁﬁ%&%ﬁez

efflcacy, and has not received regul atory approval in the United
States. A synthetic st2reid derived from ethisterone,
nanely 17-a-pregna- 2, 4-di en-20-yno(2, 3-d] -i soxazol -17-0l, 5 al so known
as danazol and marketed under the tradenark Danocri ne has been shown
an effective nedication for She treatnent of endonetriosis producing
a hypoestrogenic ' mlieu. Unfortunately, this drug al so has nany
androgenic side effects. In addition to the vasonotor 10 flush of
estrogen deprivatepficatycaandshasi gbt gaceived regulastory @apepmeyzlbiaathe
atrophy, hot flashes, nood sw ngs,: oi ly skin, depression, edens,
acne, fatigue, hiVUsitédnftates. alterations in the |ibido, headache, rash
and a deepening of the voice. One of the nost :
effective treatnents of A SYn’éh&&H@t Ft6§’Pé-d| degiyesy froms othisserone,

dot ' | h R Tt {
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in size within on
treatment of endometr1051s produclng a hypoestrogenlc

milieu. Unfortunately, thls drug also has many _ ‘
androgenic side effects. In addition to the vasomotor

10 flush of estrogen deorivation, it causes weight gain,
muscle cramps, breast atrophy, hot flashes, mood swings,
oily skin, depression, edema,.aone, fatigue, nirsutism,
alterations in the libido, headache, rash and a deepening
of the roice.

15 | _ - dne of the most effective treatments of
.endometriosis is the administration of_a_gonado:ropin
re;easing_hormone (GnRH) agoniSt_to suppress pituitary
gonadotropin secrerion and thereby induoe a state of
_reversible pseudonenopause, i,e. administration of a down

20 regulatzng dose. Although individual response varies,
the endometrlotzc lesions assoczated w1th endometriosis
usually quickly regress and decrease in size within only
‘three months of initiation of_;herapy. On withdrawal of
the treatment, pain often returns and the endometriosis

25 reappears_witnin a few months after the return of normal
menstrual cyoles; :The drug can also be used to treat

£ibroid tumors (1eionyomata),



three noWA®S6/4%38 nitiation of therapy. On withdrawal of  PCT/USIS{0R¥6
treatnment, pain often returns and the endonetriosi S 25 reappears within
a few nonths after the return of nornal menstrual cycles. The drug
can also be used to treat fibroid tunors (Ieionmyonata).

-3z The main drawback of this therapy long-termis

a series of side effects stemm ng from protracted severe

hypoest rogeni sm or the pseudonenopausal state induced by severe
estrogen deprivation, nanely hot flashes, bone 5 | oss and | oss of

cardi ovascul ar protection by estrogen. « 3 - Wile individual response
again varies, the bone |oss generally begins to be neasurable after
about 3 nont hs of t herapy and soneti mes becones highly significant
after about 6 nonths of therapy in the nost vul nerable 10

patients. This bone loss side effect is totally unacceptabl e froma

ri sk-benefit point of view -Fhe hmain drawbaEk efpthianthexkpyr lang-term is
post - nenopausal womaen experiences - a break of the hip bones due to
‘osteoporosis i s ordyseries ofippideleffgetssstenminge fopm ProtIagLesf seyere
the United 15 States Food & Drug Adm nistration contralndlcates any,

admi ni stration of QNERE&EE@G%%%ﬁmr@FeﬁBPnBsﬁBﬂﬁBﬁ§°Eﬁ&F§é state inguced hyy
nont hs of total adm nistration has eIaEsed
: severe estrogen depr vation, namely hot flashes, bone

'S loss and loss of cardiovascular protection by estrogen.
While individual response égaiﬁ varies, the bone 1oss_
generally begins éo be méasurable after about 3.moﬁths of
therapy and sometimes becomes highly significant after
about 6 months of therapy in the most vulnerable

10 patients. This bone loss side effect is totally
unacceptable from a risk-benefit poin£ of view -- the
life expectancy after a post-menopausal woman exﬁerignces
a break of the hip bones due to ostecporosis_is only
about 3.2 years. Because of this side effect, the United

15 States Food & Drug Administration contraindicates any
administration of a gonadotropin releasing hormone analog
after six months bf total administration has elapsed. In
other words, the drug cannot be readministered after a
resting period according to FDA labelling :equifement.

20 ' . Thus, a matter of concern in GnRH agonist
therapy is based on the recognition that prolonged
hypoestrogenic status among women of reproductivé age can
result in cumulative estrogen-depletion side-effects,
especially accelerated bone density loss, potentially

25 cumulating in a heightened risk of osteoporosis and bone



ot her words, the drug cannot be readm nistered after a ting
peri od IR} to FDA | abel ling requirenent. 20 l’CT'U5"9“";()(‘39?1us a

matter of concern in GhRH agoni st therapy is based on the
recognition that prol onged hypoestrogeni ¢ status anong wonen of
reproducti ve age can result in cunul ati ve estrogen-depletion :
si de-effects, : especi ally accel erated bone density |oss, potentially
25 curmul ating in a heightened risk of osteoporosis and bone

-4- fractures. Patients receiving a "down regul ati-ng" dose

of GnRH agoni st have grossly deficient estrogen |evels rivaling
post - mrenopausal conditions. These concern$ have noti vated clinical
studi es of "add back" reginmens based 5 on an "estrogen threshol d

hypot hesi s in which patients presented with clinically significant
uterine fibroids have used GhRH agoni st nedi cati ons in conbination
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' motivated clinical studies of "add back" regimens based
5 6n'an'"estrogen'threshold hypothesiS" in which patients
presented with clinically significant uterine fibroida_ ‘
have used‘GnRH'aganiSt medications in combination ﬁith
low dose-eStrogeniprOQeStin hormone replacement therapy,
" the latter being_similar to the familiar post-menoﬁausal
10 treatment reQimes. The objecﬁ has'ﬁeen to achieve a
| sufficient'reductioh'in endogenous ovarian estrogen
' secrefion by means of the agonist togéther with a low
.dqse exogenous estrogen-progestin supplement so that the
clinical-ﬁehefits will not be forfeited due to the "add
15 ‘back" hormone replacemeht therapy'regiﬁen.
‘The scientific literature also describes the
' potential use of'qonadétrbpin releasing hbrmone
antagonists as efficacious in the clinical manggement of
endometriosis and uterine'leiomydhata. For example,

" 20 . Gordon et al., Suppression of Ovarian Estradiol Secretion
by ‘a Single Injection of Antide in Monkeys Follicular
Phase: Intermediate, Sustained and Reversible Actions} J.
‘Clin. Endocrin. Metab., 73:1262 (1991), exanined the
effects of the GnRH antagonist antide and the authors

25 - concluded that the anta@dnist; when admihistered as a



‘15 bacwoO %/8138ne repl acenent therapy reginen. PCT/US95/089%6 ¢
~scientific literature al so describes the potential use of
gonadot r opi n rel easi ng- hor none ant agoni sts-as efficacious in the
cl i ni cal managenent of < endonetriosis and uterine |eionyomata. For
exanmple, 20 Gordon et al, Suppression of Ovarian Estradiol Secretion
by a Single Injection of Antide in Mnkeys Follicular Phase:

I nt er nedi at e, Sustained and Reversible Actions, J. _ Cin. Endocrin
Metab., 73:1262 (1991), exam ned the effects of the GiRH ant agoni st
antide and the authors 25 concl uded t+h&t -t he antagoni st, when
adm ni stered as a sufficient single dose, could

i nduce i mmedi ate and sustained inhibition of the pituitary-ovarian
axis. The hypoestrogenic milieu produced was sufficient to expect

t hat managenent of patients woul d provide control of 5 |, wvarijous

gonadal - st er oi d depgﬂagﬁFleﬁﬁdF9P5ﬁ§,49§ﬂ1z%?uld indygg)omied i Ads andy

| ei omyomata uteri, w. thout the delay., nd pqtential consequences of
the famliar flare SH§tained 1&&%7&‘?**&&&1 25 She T VRT3 (kS of The
GhRH agoni st r . wever,,. .t he authors. also indicated that a 10
formul ation which wggggegg%ggggﬁfbgP&Fe@bﬁﬁ"uQﬁd was su{%fék&ﬁ%zﬁﬁl?ﬁ%ﬁét
and, in turn, less ﬁﬂQEVhQWQdéﬂEﬁy of patients would provide control of

5 various gonadal-steroid dependent conditions, such as

D,

endometriosis and leiomyomata uteri, without the delay
and potential consequences of the familiar flare and-—
down-regulation response to initiations of GnRH agonist
therapy. However, the authors also indicated that a

10 formulation which would give a gfeater control of
bicavailability and, in turn, less.individualish of
response was highly desirable.

The basis for the antagonist approach of the

present invention derives from the recognition that

15 unlike the agonist products,-which act.by complete
inhibition through down regulation of the GnRH receptor
system, the antagonist monopolizes the GnRH receptors by
competitive occupancy thereby achieving differential
degrees of inhibitioh that are dose dependent.

20 ) Therefore, it is possible, with the appropriate dose of
the GnRH ahtagonist, to méintain_tonic ovarién est:adiol
secretion at a modest level which is sufficiently reduced
to control the estrogen-dependent gynecological problems
such as endometriosié but still high enough to avoid the

25 long term sequelae of frank estrogen deficiency.



response_was highly desirable. The basi o]
antagonﬁ¥9gﬂgﬂpgach of the present invention deri@%@ﬁ$¥?§??he
recognition that 15 unli ke the agoni st products, which act by conplete
i nhi bition through down regul ati on of the GiRH receptor system the
ant agoni st nonopol i zes the GiRH receptors by conpetitive occupancy
t hereby-achi eving differenti al _ degrees of inhibition that are dose
dependent. 20 Therefore, it is possible, with the appropriate dose of _
the GhMH antagonist, to maintain tonic ovarian estradi ol .secretion
at a nodest |evel which is sufficiently_quqped to control the

est rogen- dependent gynecol ogi cal probl ens such as endonetriosis but

still high enough to avoid the 25 | ong term sequel ae of frank estrogen
defi ci ency. -6- '

There is a need to provide a dose and/or regi men of GnRH ant agoni st
which will provide an - - ot Niged heeel tofppsvriagea desamand/or

concentration. As noted in the Gordon et al. article referred to
above, the 5 esiere 6P GnRHIdntadgonidin Rrhboh agbblsprovifesanr om
i ndividual to individual. Therefore, the GiRH antagonis . dosage nust
be adjusted i n eacdptimizediubévelh of destrogen serumchbpeentratapprophbate
degree of estrogen secretion. _ . _
. n@ted in the Gordon et al. article referred to above, the
5 response to a particular GnRH antagonist varies from
individual to-individuél; Therefore, the GnRH antagoyis'
dosage must be"adjuSted in each individual in order to
achieve the apﬁropriate'degree bf'éstrogen secretion.
Accordingly, there is also a need for a convenient method
10 to determine whether an appropriate estrogen level has
been established. | _
| It will thus be appreciated that there are a
number of therapeutic regimens in which it is desiréble
' to maintain tonic ovarian estrogen secretion. Treatment
15 of endometriosis and leiomyomata éré examples. There is
a level of agent which is appropriate to safe (i.e.
avoidance of meriopausal side effect such as bone density
) loss) and effective (i.e.; treatment of the diseaée
state) iong-tefm therapeutic management of gonadal-

20 . steroid dependent conditions. The present invention

provides that level and a way to establish it.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 illustrates that residual ovarian

estrogen secretion is GnRH'éntagonist doses-dependent  and

.



Accor di ngwooeii3esse i s al so a need for a conveni ent nethod POI/USISPEN6
determ ne whet her an appropriate estrogen | evel has been

est abl i shed. It will thus be appreciated that there are a
nurmber of therapeutlc reglnens in which it is desirable to maintain

tonic ovarian estrogen secretion. Treatnent 15 of endonmetriosis and

| ei onyomata are exanples. There is a |l evel of agent which is
appropriate to safe (i.e. avoi dance of nenopausal side effect such
as bone density | oss) and effective (i.e., treatnment of the disease
state) long-termtherapeutic nmanagement of5 gonadal - 20 steroid
dependent conditions. The present |nvent|on provi des that |evel

and a way to establish it. BRI EF DESCRI PTI ON OF THE DRAW NGS
Figure 1 illustrates that residual ovarian estrogen secretion is
GhRH ant agoni st doses- dependent and

-7- t hatthate tlmrmﬁe | g mhibﬂtsbabstabnmeshwntﬁmonﬁo 10
days of initiating treatnent. Figure 2 illustrates that

popul ati ons of days mehsinikiatwingrtreatsentn be titered to a desirable
| evel _ o
Figure 2 illustrates that populations of
menstruating primates can be titered to a desirable level

5 of partial inhibition of ovarian estrogen secretion.

s  OF T NVE ON
This invention broadly relates to the treatment
of gOnadél-steroid dependent conditions such as
endométriosis, uterine leiomyomata, premenstrual syndrome
10 and dysfunctiqnal uterine bleeding. More particularly,
the invention relates to the safe and effective treatment
of these gonadal-steroid dependent conditions by
administration of a regimen of a GnRH antagonist which is-
effective to substantially inhibit proliferation of
15 endometrial tissue.in a menstruating female but is
ineffective to substantially stop production of estrogen,
that is, ineffective to substantially induce a castrate
1eVel of ehdqgeheous es;rpgen. Other preférred
eﬁhodiments of the invention are directed to doses of
20 GnRH'aﬁtﬁgonist which provide effective amounts to
inhibit prdliferaticn of endometrial tissue in a
menstruating female but which amounts are ineffective to
~ substantially stop production of endogenous estrogen.' Ih

particularly preferred embodiments of the invention, the



5 of partial inhibition of ovarian estrogen secretion. SUMVARY
OF THE IWOQPNEIIH This invention broadly PEFEERD8Y ¢ he

t reat ment of gonadal - st eroi d dependent conditions such as
endonetriosis, uterine |eionyomata,. prenenstrual syndrome 10 and
dysfunctional uterine bleeding. More particularly, the invention -
relates to the safe and effective treatnent of these gonadal -steroid
dependent conditions by adm ni stration of a reginmen of a GhRH i
-antagoni st which is effective to substantially inhibit proliferation
of 15 endonetrial tissue in a nenstruating female but is

I neffective to substantially stop productgi en of estrogen, . that is,

i neffective to substantially induce a castrate | evel of endogeneous
estrogen. Qther preferred enbodi ments of the invention are directed
to doses of 20 GhRH ant agoni st whi.ch provide effective anbunts to
inhibit proliferation of endonetrial tissue in a . menstruating

femal e but whi chregdmsns ande dosesf providedo pernit sufifiinisnt produstion
production of endogenous estrogen. In . - - articularly ‘preferred

enbodi ments of tRE PRUEAENGNS efErogen to produce and maintain a serum

& e LR rad0019 %00t 2 At A%h 1 Phe Fange of labadt 'S ' €5 s0
and preferably about 35 to 45 pg/ml.

5 . This invention alsd pfovides a method of
determining whether a hypoestrogenic miliau in an -
individual mammal ié sﬁch'ﬁhaﬁ.the concentration of
estradiol has been suppresaed to an optimized level
appropriate to the therapeﬁtic manaéement of the gbnadal-

10 steroid depandéntlcoﬁdition in that individual by
admihisterihg a GnRH_antagonist to the individual at a
given dosage established by tiﬁéring, e.g., by conducting

_ a'prdQesterone challenge test on that individual.

15 | In accordance with thelpresént'invention, a
ragiﬁen o: dosa'Qf'GnRH antagonist is prpvided which is
effective to inhibit proiiferation_of endometrial tissue
in a menstruating female bat is ineffective to
substantiz:ly stop production of andagenous estrogen.

20 Wnile the amohnt of GnRH antagOnist providéd in the

'regimen and the dose may vary in accordance with
particular subjects;”the regimen and dose is generally

adjusted to achieve a 24 hour serum estradiol in the



of endogewows/o3s8r ogen to produce and maintain a serum PCT/USRY/(8824 ol

~concentration in the range of about 30 to 50 and preferably about 35
to 45 pg/m. 5 - This invention al so provides a met hod of

det erm ni ng whet her a hypoestrogenic mlieu in an i ndi vi dual manmmal

I s.such that the concentration of estradi ol has been suppressed to

an optim zed | evel appropriate to the therapeutic nanagenent of the

gonadal - 10 steroi d dependent condition in that individual by '

adm ni stering a GhRH antagoni st to the individual at a ' gi ven dosage

established by titering, e.g., by conducti Bg-= a progesterone

chal | enge test on that individual. _ DETAI LED DESCRI PTI ON OF THE

| NVENTI ON 15 In accordance with the present invention, a

regi men or dose of GnRH antagonist is provided which is effective

to inhibit proliferation of endonetrial tissu menstruatin
femal e but is inefFaRgeyatgbout 30 t§u5§t39@1Qqﬁf%EQR}Xnékﬂﬁﬁi L) 45

endogenous estrogen. % Wil e the amount of GnhRH ant agoni st provi ded
in the - reg?ﬁéﬂ and the dose may vary in accordance with

T o S et Sy b P28 R B Sl AL Uk v i "
-9- estradiol level has the dgsired effect of inhibiting
5 pfoliferatioh.of endometrial tissue in a menstruating
female. However, thére is a coincident problem of
possibly not providing enough estrogen to mitigate, avoid
or protect against the menopausal-iike éymptoms_
associated with a castrate-like estrogen level. For
i0 | instance, when the endogenous estrogen ievel falls below
about 15'pg/ml,'estr6gen depletion side-effects occur.
Av01d1ng these side-effects after endogenous estrogen
depletion has only heretofore been accomplished by adding
back estrogen, i.e. the-so'called "add-back therapy". It
15 is only the present invention which provides treatment
for gonédal-steroid dependent conditions while
.maintaining endogenous serum estradiol levels of at least
about 30 pglml without relying on "add-back" of estrogen.
The clinical management of certain
20 gfnecological maladies that are estrogen dependeht, such
as endomatrioéis, is more complex than simple estrogen
deprivation of the patient. 1In fadt, inflicting severe
hypoestrogenemia over a.protractgd interval not only

causes patients to endure the discomfort of central

25 estrogen deficiency symptoms, but risks accelerating bone



range of about 30 to 50 and preferably about 35 to 45 %/m..

It has beemémsidgested that |owering the serum est r%ﬂ?’Hgs' f08%98| has
the desired effect of inhibiting 5 proliferation of endonetrial tissue
in a menstruating femal e. However, there is a coincident problemof °
possi bly not providing enough estrogen to mtigate, avoid or protect
agai nst the nenopausal -1i ke synptons associated with a castrate-Ilike
estrogen level. For 10 i nstance, when the endogenous estrogen | evel
falls bel ow about 15 pg/m, estrogen depletion side-effects occur. ’
Avoi di ng these side-effects after endogenous estrogen depletion has
only heretofore been acconplished by atddttg back estrogen, i.e. the
so call ed "add-back therapy". It 15 is only the present invention

whi ch provi des treatnment for gonadal - steroi d dependent conditions
whil e mai nt ai ni ng endogenous serum estradiol |evels of -at |east -

sbout 30 o/ YaLBeHLy" ShuR" e el S S Racar siske o
oSt 0gen dependeplor UEypicn are®SeSBUITN Qi bCBIR P W Boddi

severe - hyepesti-aegeRem a over a protracted interval not only
causes patients to endure the disconfort of central 25 estrogen

deficiency synptons, but risptinadckherapattieN@onditions can permit
5 long;term'clihicai management of these disorders, limit
ovarian estrogen secretion to a level fhat is B ‘
therapeutiéally beﬁeficial (i.e. pelvic pain from ectopic
endometrial lesions is mafkedly reduced or eliminated),
" while simultaneously, méintaining:residuél (basal)

10 estrogenusecretibn from thé ovarieélabdve the castrate
(meﬁopausal-like) nadir, thereby insuring health
benefits. - -

This apprqéch is'supéfior ﬁo esfrogen-prqgeétin.
-add back theraby because the GnRH antagonist regimen is

15 titered to individual needs whiéh are revealed by'both
residual.estrogen levels in blood and whether endometrial
proliferation is sufficient to allow withdrawal bleeding
after a brief course of étogesterone therapy.. |

| In summary, this technology allows a practiéal

20 method wherein estrogen levels are ldw'enough to achieve
therapeutic benefits from reduced estrogen suppiies, but

' high enough to minimize or avoid the consequences of
long-term estrogen deprivation. '
”'In_céﬁsidering determination of the appropriaﬁe

25 ~ dosage, it is impdrtantnto recognize that simply



+ 10 - wo9603138density | oss and enhancenent of cardi ovas®GTAISIy98IR6
factors which are associated with protracted estrogen deprivation.
Optimal therapeutic conditions can pernmit 5 | ong-term clinical
managenent- of these disorders, limt ovari an estrogen secretion to a
| evel that is t herapeutically beneficial (i.e. pelvic pain from
ectopic endonetrial lesions is narkedly reduced or elimnated),
whi | e sinmul taneously, maintaining residual (basal) 10 estrogen
setretion fromthe ovaries above the castrate (rmenopausal -1 ke)
nadir, thereby insuring health bengfii+s. . This
approach is superior to estrogen-progestin add back therapy because
t he GhRH antagoni st reginen is 15 titered to individual needs which are
reveal ed by both resi dual estrogen |levels in blood and whet her
endonetri al proliferation is sufficient to allow withdrawal ‘

bl eedi ng aleapuyipg shec @gtzadipo lpsapratduhd e¥RY 4Py not provide

In sunmary, this technol ogy allows a practical = 20 met hod wherejn
estrogen | evels ar &% Fgwcégﬁﬁgﬁﬂﬁ9 matioe It astﬂﬂ#eﬁﬁﬁﬁ EeERIRIZR Fhaky,

(educed estrogen SHRE Lty I sne mssealh SRR g LVEL aaBlE' rdd®
l:EDSS?ZLSG[Ln?eggégﬁgégggggl(g t{%ﬁfﬂ”ﬁté¥'f§‘%e§%onse gégegiten'écse of
5 GnRH antagonist but also the dosage of antagonist which
is sufficient to eause the individual to manifest
amenorrhea also varies from person to person. It hasﬂ
therefore been found that the dosage determination should
 be accomplished by titering the GnRH antagonist dosage,
10 for example through the use of a progestercne challenge
. test. B
| Accordlngly, pursuant to the invention, the
management of a gonadal-steroid dependent condition is
achieved by'administering a GnRH antagonist to the
15 individual and then titering the antagonist to a selected
dose and/or reéimen,so that an optimal hypoestrogenic
milieu can be achieﬁed.
The gonadetropin releasing hormone is a small
polypeptlde produced in the hypothalamus and is sometimes
20 | termed gonadetroplc releas1ng hormone, lute1n121ng
hormone releasing hormone, GnRH'or LHRH. In the present
invention, those anaiags or peptomimetics of this
polypeptide which are antaqonists'are.employed.
Examples of gonadotropin releasing hormone

25 antagonist'ean be found, inter alia, in United_states



- 11 - nmeasuring the estradiol secretion [evel may not provide
suffici emo96/m3198 mation. It has now been recogni zed that PCT/USI59860nly is
the estradiol secretion |evel variable from i ndi vidual to individual
.in response to a given dose of 5 GiRH ant agoni st but al so the dosage of
“ant agoni st whi ch Is sufficient to cause the individual to manifest -
anenorrhea al so varies fromperson to person. It has t heref ore been
found that the dosage determ nation should be acconplished by
titering the GhRH ant agoni st dosage, 10 - for exanple through the use of
a progesterone chall enge test. Accordingly,
pursuant to the invention, the - mnagenent of a gonadal -steroid
‘dependent condition is achi eved by admi nistering a GiRH ant agoni st
to the 15 i ndi vidual and then titering the antagonist to a sel ected -
dose and/or regi nen so that an optinal hypoestrogenic mlieu can be
achi eved. onadot ropi n-rel easin hornDne Is_a

pol ypept i de pr oRALENES 4[%50?1 hat ertié %Bué 38ebPhest 362, 92?e?ﬁ€d
TS Ty A Vo syl SR o
peptom et i cs ol are mcu@eay&@@a H-40h oy *£8raLABRY SkRafpfes of
' ' | such antagbniSts include Aéaliﬁe B, Antide (a decapeptide
5 represented by the formula D-Ac-D~2-Nal'-DpClPhel-D-3~
Pal’—sér*-'-NiLyss-D-'ﬁ;cLys°-Lé;i7-Ii.fsi-Prb?-p-Ala“’) , [Ac- _ ‘
' D4C1DPhe!, D4C1DBhe?, DTrp’, DArg, bAla‘°] ‘GnRH, [Ac-
4ClDPhe?, D,Pal’, Arg , DNal®, DAla'°] GRRH, [Ac-D2-Nal!,
4CiDPhe?, DTrp’, DArg®, DAla®) GnRH, [Ac-D,Nal!, 4FDPhe?,
10 DTrg:’, 'DArg®) G"nm;, [Ac-D2Nal!, 4c1npne2,_ DTrp’,
| DhArg(Et,)®, DAla!’] GnRH, and [A_c-Nal', bME4c1pne2, DPal’,
Ser?, Tyr‘; DArg°; Leu’, ILyé‘, Pro’, DAla!] GnRH.
' "~ The gohadotfaéin releasing hormone antagonists
empioyed in the preseqt invention_can baladministered in
15 ﬁhé form of éharmaceutically acceptahle_non-toxic salts
| of caﬁplekes; The salts.include acid addition salts such
as for instance hydroéhlofide, hydrobfomide, sulfate,
| phdsphate; nitrate, 6xa1ate, fumarate, gluconate,
tanﬁate, maléate; acétate, bénzoate, succinate, alginate,
20 'malate,.asébrbate, tartrate and the like. The complexes
can be with metals such as for example zinc, barium,
.calclum, magnes;um, alumlnum and the like.
Any known GnRH antagon;st can be employed. The

mode of admznistratlon heretofore employed_for_s;mllar



Exanpl es @0 go3a3sot ropi n rel easi ng hornone 25 ant agoni SRCTE95198996 ound,
inter alia, in United States

- 12 - Patents 4,409, 208, 4,547,370, 4,565,804, 4,569, 927 and
4,619,914, 5,198,533, and VO 89/ 01944, the disclosures of whi ch are
lncorporated herein by reference. Exanpl es of such ant agoni sts

I nclude Azaline B, Antide (a decapeptide 5 represented by the formul a

D-Ac-D-2-Nal [err]-Dpd Phe[err] -D 3-
Pal[err]-Ser[err]-N Lys[err]-D-NicLys[err]-Leu[err]-IlLys[err]-Pro[err]-D-Al

aferr]), (Ac- DAC DPhel[err], DAl {¥he[err], DTrp[err], DArg[err],
DAl a[err] GiRH, (Ac- 4Cl DPhe[err], Derr]Pal[err], Arg[err],
Dierr]Nal[err], DAla[err]] GWRH, (Ac-D2-Nal[err], 4Cl DPhef err],

| Trp[err], DArg[err], DAla[err]] GiRH, (Ac-Dierr]Nal[err], 4FDPhe[err], 10
DTrp[err], DArg[errL] GhRH, (Ac- D2Na|[err] 4C DPhe[err], DTrp[err],
DhArg(Et[err])[err]: eTAPBHSAERE], &R, GORE RASMNEYS rdan BVERC hRpigyed in
DPal [.err], SerkFi k Tyr[err], DArglerr], Leulerr], ILys[err],
Proferr], DAl a[err FReCRRACtice of the present 1nﬁﬂﬁiﬁﬂﬁi Bt NG theg

B i <t aredo . idntagopist, SR SHE RrRyHARATIE SR AR nol W ion KA ¢
| t I | ud d dd t I h
e st ance ny EOURRTBE aentiS kb A et e Sl WAL SR SR
nitrate, oxakate, a I acet at e,

5 &HE?F Eﬁe QEHﬁgﬂﬁﬁg’actlve, £ i Eand® S fry

benzoate, succinate
lntravenously, subcutaneously, intramuscularly,

sublingually,'percﬁtaneously, reetally,”intfanasally'e;
intravaginally. Similarly, the administration form can
be a tablet, dragee, capsule, pill, nasal mist, aerosol

10 : end the like.

As a rule of thumb, the amount of initial
gonadotropln releaslng hormone antagonlst admlnzstered is
that sufflclent to adjust the circulating estrogen to a
value within a target zone of about 25-50 pg/ml.

15 Depending on the perticular antagonist employed, the
initial dose is gene:elly about 0.001 to 0.5 mg/kg per
day when administered intramuscularly but such can be
subject to wide varlation depending on the mode of
administration and the particular compound delivered.

20 _ The adm1n1stration can be perledic, such as on a weekly

or monthly basis or a continuous basis such as daily.
Daily administratioh.is prefefred because individuale are

more likely to follow the treatment regimen and not to

forget or overlook.a pefiod administration schedule. The



20 mal ate, ascorbate, tartrate and the like. The conpl exes
can be wiidweusizal s such as for exanple zinc, barium PCT/USO5{0899¢) m
magnesi um al um num and the |ike. Any known GnRH

ant agoni st can be enpl oyed. The node of admi nistration heretofore
enpl oyed for simlar ' - 13 -

t herapeutics, i.e. GRH agonlsts ‘can al so be enployed in t he
‘practice of the present invention substituting the ant agoni st for

t he previously used agent. Thus, the route of administration can be
any conventional route 5 mhere the analog is active, for instance
orally, i ntravenously, subcutaneously, intramuscularly,
subl i ngual Iy, percutaneously, rectally, intranasally or :
intravaginally. Simlarly, the adm nistration form can be a tablet,
dragee, capsule, pill, nasal mst, aerosol 10 and the |ike.

As a rule of thunmb, the amobunt of initial - nadot r opi n reIeaS|ng
hor none antagonluseadﬂ1nl§Evp@daﬂylnlStrathnmaFaﬂﬁLq(QqnﬂenkﬂQﬁUQEQ raise

circulating estrogen to a - : ~value within a target zone of about 25-50
pg/m . 15 Ceathentg CoRPLEANGR-t i cul ar antagonlst enpl oyed, the

adri ni st er ed | nt famiscul ar %i}e&&eo Foe st T ‘Shdiionar dnigieRer
variation depend|ng O¥f1c1eW% %o manage the gonadal-ster01d dependent
5 condltlon will be readily apparent s1mply by observing
| the external manlfestatlons of the condltlon. For -
example, the absence of pa1n ‘indicates that the dosage of
GnRHtantagonist has been sufficientnto manage |
'endometriosis. " In order to determine whether the dosage
10  is appropr;ate to optimize the tonic estradiol
concentratlon, a progesterone challenge test is
' conducted. The test per se and manner in which such a
test is con&ucted is nell known. See, for example,
Abbasi et al, “Predicting the Predisposition to
| 15 Osteoporosisﬁ, JAMA,'255:1606 f1986) angd Kletzky et al,
o ﬁclinical'categorization oflpatients_with secondary
annenorrhea using progesterone-induced uterine bleeding
and measurement of serum gonadotropxn levels“ Am. J.
Obstet. Gynecol., 121:695 (1975). 1In broad terms, a
20 “dosage of progesterone or a synthetlc progestzn is
admznlstered ‘for a short parlod of time such as for
instance 7 to 14 days and when the progestin is
withdrawn; the presence'or absence of ccnseguent
withdrawal bleeding is noted. The occurrence of

25 withdrawal bleeding is an indication that the estradiol



‘admi ni st nuOBeN31a81d t he particul ar compound delivered. 20 PCT/U§$8996

adm ni stration can be periodic, such as on a weekly : or nonthly
basis or a continuous basis such as daily.- Daily adm nistration is
preferred because individuals are more li-kely to follow the
treatnment reginmen and not to forget or -overl ook a period

adm ni stration schedul e. The ' - 14
- use of a depot administration can be convenient and raise
patient conpliance. Whet her the anmount of antagoni st

adm ni stered Is sufficient to manage t-he gonadal -steroi d dependent
5 condition will be readily apparent sinply by observing t he
external manifestations of the condition. For exanpl e, the absence
of pain indicates that the dosage of GhRH ant agoni st has been
sufficient to manage endonetriosis. In order to determ ne whether

t he dosage 10 conseqipradyidmirenaingd | sRELichent ohd csbimnddkel the
concentration, a progesterone challenge test is conduct ed. The t.est
per se and nannerQQ$QMﬁ§ﬂiQmuﬁﬂQ1therefor%esha$sn@5nbeeveéufglﬁéﬁﬂtlﬂomn
See, for exanple, Abbasi et al, "Predicting the Predisposition to

15 Ost eopor osi §‘ed“mm 255 itk INSBR)CAnJtRE HORFIR OF| GNRH antagonist

should be increased. Conversely, the absence of
5 | withdrawal bleeding signifies that a state of amenorrhea
has been achieved and that the estradiol level is either
| appropriate or too low. In the latter instance, the
amount of GnRH antagonist can be_decreased and the
- challenge test repeated. The cycle of antagonist
10 ' admlnzstratlon and challenge test can be repeated until
the appropriate concentration of antagonist to be
administered has been determined.
The progesterone-cen be administered in any
convenient pharmaceutical formulation. For example, such’
15 formulations may contain the progestin and a suitable
carrier such as a solid dosage forms which includes
tahlets, capsules, cachets, pellets, pills, powders or
granules; tetical dosage forms which includes solutions,
powders, fluid emulsions, fluid suspensions, semi-solids,
20 eintments,-pastes, creams, gels or jellies and foams; and
parenteral dosege forms which includes solutions,
suspensions, emulsions or dry powder comprising an
effective amount of progesterone. It is known in the art
that the active ingredient, the progestin, can be

25 ' contained in such formulations in addition to



"d inicq% @g@g@grlzatlon of patients with secondary PCT/AS¥5R9Y6 hea
usi ng pr 8 ne-i nduced uterine bl eeding and neasur enent of

serum gonadotropin | evel s", Am J. bstet. Gynecol ., 121:695
(1975). In broad terns, a 20 dosage of progesterone or a synthetic
progestin is adm ni stered for a short period of tinme such as for
I nstance 7 to 14 days and when the progestin is _ w t hdrawn, the
presence or absence of consequent wi t hdrawal bl eeding is noted.
The occurrence of 25 wi t hdrawal bl eeding is an indication that the
estradi ol - 15 -

- concentration remai ned suff.icient to stiYful-ate the endonetri um and
t herefore, has not been sufficiently - reduced. In this instance, the
dosage of GnRH ant agoni st shoul d be increased. Conversely, the
absence of wi t hdrawal bl-eedi ng S|gn|f|es that a state of anenorrhea .

has been achlev and that,the_estradi ev i s either,:.
or too low. In tﬁh??%&?%ﬁ +ﬁ§iéﬁcéccﬁﬂgabi Sllgﬁﬂﬁﬁv %ﬁléﬁﬁﬁ'antagonist

can be decreased,an engﬁpbest q eated cle of

~antagoni st 1 13ﬂﬁ$ﬁ?§??§froﬁlﬂﬁﬂr§ha ﬁggap E&ﬁfﬁg §5E%ted unti |
the appropriate ﬁ?@ﬁgﬂﬁéﬁiéOGeRchg%aQBQQEE %ngﬂle ve nistered has

been det er m ned. progesteroneé by ﬁ1n|stered i n
any emulsifiers, buffers, humectants, m01sturlzers,

5 solubilizers, preservatives and other meane of augmenti.:;

 the medicinal'entity. ‘The means and methods for - (

administration are known in the art and an artisan can
refer to various pharmacelogic refefences for guidance.
For example, "Modern Pharmaceutics", Banker & Rhodes,

10 Marcel Dekker, Inc. 1979; "Goodman & Gilman’s The
Pharmaceutical Basis of Therapeutics", 6th Edition,
MacMillan Publishing Co., New York 1980 can be consulted.
Likewise, proqeetins (analogs) that mimic the bioclogical
activity of progesterone itself may be similarly used in

15 - the withdrawal test for amenorrhea.

" Application of tne compenents,'compesitions and
the methods of this invention for the medical and/or
 pharmaceutical use which are described in this text can
be accomplished by any clinical, medical or

- 20 pharmaceutical methods or techniqnes as are presently or
prospectively known to those skilled in the art.

The present invention for the first time
‘accomplishes treatment of gonadal-steroid dependent

conditzons while maintaining production of sufficlent

25 endogenous estrogen to mztigate agalnst estrogen

appropriate .'



conveni enyygpéyagzdeceut i cal fornul ati on. For exanple, such PLI/USISN8996
formul ati ons may contain the progestin and a suitable carrier such
as a solid dosage forms which includes _ tabl ets, capsul es, cachets, -
pellets, pills, powders or granul es; topical dosage forns which

I ncl udes sol utions, powders, fluid enul sions, fluid suspensions,
sem -solids, 20 oi ntments, pastes, creans, gels or jellies and foans;
and parenteral dosage forms which includes solutions,

suspensi ons, enul sions or dry powder conprising an ef fective anount
of progesterone. It is known in the art that the active ingredient,
the progestin, can be 25 cont ai ned TrntSuth fornulations in addition to
- 16 - pharmaceutically acceptable diluents, fillers,

di sintegrants, binders, lubricants, surfactants, hydr ophobi c _
vehi cl es, water sol uble vehicles, emul sifiers, buffers, humectants,

noi sturi zers, 5 bigl;igae er j :
depletqb! 's1|k1€ CE£LESEr Hd gr.?iér}gt (r)riet Or(lj!g??rgfpfgv:.des a

-augment | _ the nedicinal entity. "The me:
admi ni stration ar gokRedstratifg AdsedvE ThiH tdfdydist which i€f€itéfed

vari ous pharmacol ogi ¢ references for gui dance. For exanpl e, "Mbdern
Phar maceuti cs", BaokeroXidedutficient reduction in endogenous estrogen to
inhibit proliferation in endometrial tissue in a
5 menstruating female but is ineffective to subst#ntially
| stop production of endogenoué estrogen. This dose may be
effective to provid§ estrogen in a target range of about
30 to 50 and pfeferably about 35 to 45 pg/ml in serum
_whiqh miﬁigates against menopausal symptoms such as.bone
10 . loss, hot flushes, etc. This titering of the dose of the
' GnRH antagonist was acéompiished by the first time
~through the method described above of a progestin
withdrawal bleeding test. The lack of bleeding after
progestin withdrawal indicates to a physician that |
15 ._snfficient GnRH antagonist has been provided to inhibit'
production of endogenous estrogen to a level low enough
to inhibit proliferation of endometrial tissue. Both
circulating estrogen levéls and patient response to the
residual (basal) ovarian estrogen production will
20 | indicate the satisfactory supply of endogenous estrogen.
In order to further illustrate the present
invention, a study was carried out as described beléw.
It will be appreciated, however, that this study is

illustrative only and is not intended to limit the scope'

25 of the invention.



10 Mar cel Dekker, |nc. 1979 "Goodman ‘& Gl man's The _

Phar maceWO2%48138asi s of Therapeutics", 6th Edition, PCTS2NA6 N
Publ i shing Co., New York 1980 can be consul t ed.. Li kew se,
progestins (analogs) that m mc the biol ogical activity of
progesterone itself may be simlarly used in 15 the w thdrawal test
for anenorrhea. Application of the conponents,

conposi tions and t he met hods of this invention for the nedical
and/ or - pharmaceutical use which are described in this text can-
be acconplished by any clinical, medical or 20 " pharnmaceutical methods
or techniques as are presently or - 18 prospectively known to those
skilled in the art. The present invention for the first
tinme acconpl i shes treatnment of gonadal -steroi d dependent
condi ti ons whil e maintaining production of sufficient 25 endogenous.
estrogen to nitigate against estrogen

- 17 - depl et i orEkf¥en cadatt sfe!méepswemlgnsenpmsﬁypr baving a
non-castrati ng dose .of Gn ant a Onlit which is titered rOV|de

suf ficient reduddBHIH RERSIRaRLY  SYuLAEGTY menStFHﬁ#bFYCéFSIWFEPatlon
Substantrally <robfed Gifbo doe PERSK: " huREcHBtenEs, PosendeFaraTante
be -monthly. Menstrual bleed;ng and spotting were recorded
5 daily by Visual'inspecticn of éxtéfhal.genitalia and
| 'insertion of vagiha; swabs using'aESaline moistened -
cotton-tipped applicator, respectively. -Blood samples
‘were collected from femoral vessels and the serum stored
for subsequent RIA of estradiol and progesterone. .

10 Coefficients of variation for these assays'Were: 7.4 and

11.1; and 7.0 and 10.9%, respectively, for within and.

~ between assays. The GnRH antégonist.(GhRHant) used was
Nal-Glu: [Ac-D2NAL, 4ClDPhe?, D3Pal’, Arg’, DGlu‘(AA),
DAla'?]-GnRH. o -

15 In Part I of the study, the 6bje¢£ was to
perform a brief dose-finding study that indicated
residual serum estradiol levels ‘in intact primates
previously illustrating regular menstrual cycles.
Specifically sought was an'approximétibﬁ of the minimal

20 “daily im dose of Nal-Glu sufficient to suppress
'circulating-estradiol 1evels into the target range: less
than 45 pg/ml but more than 35 pg/ml. Béginﬁing on day 2
of the menstrual cycle,'NalfGIu GnRHant;'suspended'in'
sesame oil, was admihi;teréd between 9 and 10 am in doses |

25 ~of 0.1 (n =5) and 0.3 mg/kg (n = 6) fbr 14 daysQ



‘ef f ecti vewigdeas@gi de estrogen in a target range of about PCT/USINEENG 50
and preferably about 35 to 45 pg/m in serum whi ch mtigates against
menopausal synptons such as bone 10 | oss, hot flushes, etc. This
titering of the dose of the - GnRH ant agoni st was acconpl i shed by the
first time t hrough the nethod descri bed above of a progestin

wi t hdrawal bl eeding test. The | ack of bl eeding after progestin

wi t hdrawal indicates to a physician that 15 suf ficient GhRH ant agoni st
has been provided to inhibit - production of endogenous estrogen to a
| evel | ow enough to inhibit proli gration of endometrial tissue.

Bot h circulating estrogen | evels and patient response to the

resi dual (basal) ovarian estrogen production will 20 i ndicate the
satisfactory supply of endogenous estrogen. In order to.
further illustrate the present I nvention, a study was carried out

as described bel oWemoral blddd Wdd difcaitid®daiBgd, uhdeevretanline this
study is illustrative only and is not intended to limt the scope

25 of the i nvamnesthesia. RIA of serum estradiol indicated that 18 -
El even adult femal e cynonol gus nonkeys havi ng regul ar and presunmably
ovul atory nenstru&hangﬂgﬂthﬁnaal mg/kg dose frequently produced
| circulating estradiol concentrations near the target
5  range (35 to 45 pg/ml), the 0.3 mg/kg dose vas too high;
that is, serum estradiﬁl levels were predominantly belgw
30 pg/ﬁl. Accordiﬁgly, the Nal-Glu GnRHant dose range
was'reduced in study Part 1I.
After a éo day wash-out interval, the Part II
10 experimental design had two objectives: 1) attempt to
titer the GnRHant dose to individual monkeys so.that
residual ovarian estrogen secretion was often within the
target range (estradiol at 35 to 45 pg/ml) in as many of
the blood samples as possible; and 2) perform periodic
15 progesterone challehqe tests wherein withdrawal bleeding
indicates significant estrogen-induced endometrial
_ prolifération (i.e. excessive estrogenic influence)
versus amenorrhea (the absence of progesterone withdrawal
- bleeding) as an_indicator that the GnRHant dose and, in
20 | turn, the tonic ovarian eétrogen production was
indicative of a controlled estrogenic milieu.
| The design was progressive in that all eleven
monkeys initially received Nal;Glu GnRHant at 0.05 mg/kg
starting on daj 2 of the menstrual cycle and conFinuinq

25 daily until results of the progesterone challenge test



Venct rudOBPBUEF ng and spotting were recorded 5 dail yPGyORREREE

i nspection of external genitalia and i nsertion of vagi nal swabs
usi ng a saline noistened cotton-ti pped applicator, respectively.

Bl ood sanpl es were collected fromfenoral vessels and the serum
stored - for subsequent RIA of estradiol and progesterone. 10
Coefficients of variation for these assays were: 7.4 and 11.1; and
7.0 and 10.9% respectively, for within and bet ween assays. The
GhRH ant agoni st (GhRHant) used was Nal - 3 u: (Ac- D2NAL,

4CI DPhe[err], D3Pal[err], Arg[err], DA @Zeer+] (AA), DAIa[err]]
-GhRH. 15 In Part | of the study, the object was to
performa brief dose-finding study that indicated residual serum
estradiol levels in intact primates - previously illustrating regular
menstrual cycl es. ecifically sought was an approximation of the
mniml 20 %P-‘-’r‘frﬁ%@l ofeYels dn %wvéa‘éﬁpﬂt énéasatess the need to

~circulating estradiol levels into_ the tar range: t han 45
pg/ m but nore tiRAP Stkb%/%se' Beﬁ?ﬂ‘ﬁ'i‘ﬁﬁegﬁaﬁayazpalr of pBPgFEEeFEH§rruaI

betveen © and' 10t WLEAENS T nb angs uere; BEgF e o5 Gind e, Crhbing)
for 14 days. treatment from day 20 and 30, and then réfloved. If
5 withdrawal ‘menses occurred during the next week, the
individual Nal-Glu edse was raised to 0.1 mg/kg daily. - ‘
Oon GnRHent treatment day sd; the 1o'aéy progesterone
challenge test was repeated for'ail monkeys. Those
primates who were amenorrheic remained on this dose ef
10 Nal-Glu; any "bleeders" wefe"to be ehifted to a higher
dose of GnRHant at 0.2 mg/kg'daily.througﬁ treatment day
90, with the,final‘progéétefeﬁe challenée test given to
all monkeys on days 80 to 90. Again, aﬁeherrhea or
withdrawal menses was recorded. |
15 . For definition, withdrawal bleeding was scored
" when blood was on the external gehitaiia'fer two or more
consecutive days within the week fdilowing progesterone
withdrawal. ‘Spotting was scored when blood was evident'
enly'by cdloration of the cotton swab upon insertion into
20 the vagina.
| Femorai blood sampies were collected every 10
days through the study for RIA of estradiol and
progesterone.
The data illustreted in Fig, 1 depict the

'25. - impact of Nal-Glu GnRHant at two doses on circulating



‘Fenoral bWosd/0988 obt ai ned daily under ket anine aneSCRASPHO89PE A of
serum estradi ol indicated that whereas the 0.1 ng/ kg dose frequently
pr oduced circulating estradiol concentrations near-the target 5
range (35 to 45 pg/m ), the 0.3 ng/kg dose was too high; that is,
serum estradi ol |evels were predom nantly bel ow 30 pg/ni.
Accordingly, the Nal-d u GhRHant dose range was reduced in study
Part |1. After a 60 day wash-out interval, the Part Il 10
experinmental design had two objectives: 1) attenpt to titer the
GhRHant dose to individual nonkeys so thajy - residual ovarian estrogen
secretion was often within the target range (estradiol at 35 to 45
pg/mM) in as many of t he bl ood sanpl es as possible; and 2) perform
periodic 15 progest erone chal l enge tests wherein w thdrawal bl eeding
indicates significant estrogen-induced endonetrial proliferation
(i.e. excessive eestpgdiot lafklendia) monkeys owersas ldndayr rtirea tinent
absence of progesterone w thdrawal bl eedi ng) as an indicator that

the GhRHant dose intierval,2beginning, onhdayori @fom me!@rmgercyml@l.uctuon
was i ndicative of a controlled estrogenic m
The design was prBgEéssi & BaFntPRa§°§PI°§Iébénm9/k9 lmrﬁiﬂ&%ﬁ#%@ﬂﬁQ;ﬂ%%Fly

received Nal-Gu GE ant at Q.05 starting on da
menstrual cycle aft BﬁPF‘nUPPrg‘esZHlt %Haw hanget sane s°fof3glﬁ-'e° 45 pg/ml

progesterong Chall%nggnggsestradiol. While this dose of Nal-Glu appears

to be nearly optimal, mean values obscure important
individual differenées, wherein some data indicate that
this GnRHant at 0.1 mg/kg im is tbo much for some
primates whose serum estradiols were predominately < 25
10 fpg/ml. Alternatively, other monkeys required a higher
GnRHant dose to achieve consistent estradiol levels below
45 pg/ml. Moreover, this dose finding study clearly
indicates that 0.3 mg/kg im daily was too much Nal-Glu
GnRHant. 1Indeed, serum estradiol levels were immediately
15 suppressed well below the target zone (even < 20 pg/ml)
| and continued fo shift lower still during the 14 day
_treatment._
~ From these preliminary findings was devised an
indi#idualized prégressive GnRHant treatment regimen in
20 order to titer each monkey to an optimal daily dose of
ﬁal-Glu. Beginning at 0.05 mg/kg im, only two primates
demonstrated withdrawal amenorrhea after the first
progesterone challenge test (see Table 1 below). Figure
2 shows that their mean serum estfadiol levels hovered in

25 or near the target zone. Nine other monkeys manifested



and estradiol levels in circulation indicated the need to
rai se tﬁwoﬁﬁgémstncurrently a pair of progesterone- CT/USEI5%$

silastic inplants were inserted sc during GhRHant treatment from day
20 and 30, and then renoved. If 5 wi t hdrawal nenses occurred during the ~
next week, the i ndi vidual Nal -G u dose was raised to 0.1 ng/kg
daily. - On GhRHant treatnent day 50, the 10 day progesterone
chal l enge test was repeated for all nonkeys. Those - pri mat es who
were anenorrheic remai ned on this dose of 10 Nal -3 u; any "bl eeders”
were to be shifted to a higher dose of GhRHant at 0.2 ng/kg daily

t hrough treat nent day 90, with-tRe i nal progesterone challenge test
given to al | nmonkeys on days 80 to 90. Again, amenorrhea or

wi t hdrawal nenses was recorded. 15 For definition,

wi t hdrawal bl eedi ng was scored when bl ood was on the external

genitalia for tg% or. m).rci1 _ consecutive days within-the week
fol | owi ng progedtafhdithdraval inengesy| These (Teguhhs Sepfémmwkba bl ood

was evi dent oIor tjon of the cotton swab upon insertion
1oV he ™ nademyty’ oY e A4 SlogqRrSrond retatudRE it et e

orogest orone.  Siiaseic imifaited " Y i Seterdhe Liapch. £ frer (o
25  inpact ofqgyaly @n! ﬁ@'ﬁﬂaftdéﬁ"%fi% Q&b " 4L aEROR: courses.

5 - Oon day 31, Nal-Glu doses were raised on'the.other nine
females, now receiv;ng 0.1 mg/kg im daily. The second _
progestsrone challenge'test resﬁlted.in 8 of 9 monkeys |
achieving withdrawal amenorrhea, one showed overt
menstrual bleedlng. The two that had remalned on 0.05

10 ' mg/kg of GnRHant remained amenorrheic upon progesterone
withdrawal. Fig. 2 illustratés that increasing the Nal-
" Glu dose for these 8 monkeys had moderated their mean
serum estradiol concentrations to approximately 46 pg/ml.
‘The lone resistant monkey was chanqed to a Nal-
15 Glu dose of 0.2 mg/kg im daily (see Fig. 2). The result
was excessive estradiol suppression, ultimstely to values
under 20 pg/ml. The third progesterohe chailenge test
resulted in all eleven monkeys_achieving or maintaining
amenorrhea, with mean Cirsﬁlating es£radiol levels in or-
- 20 near the-target zone in all feﬁales,.except the one given

- 0.2 mg/kg im daily.



- 21 - woosn313sestradiol levels in nonkeys over a 14 day RCTE9HB§H6

I nterval, beginning on day 2 of the nenstrual cycle. Noti ce that the
dose of 0.1 ng/kg imdaily led to nearly - all mean values within the
target zone of 35 to 45 pg/m 5 of tonic estradiol. Wile this dose of
Nal - G u appears to be nearly optimal, mean val ues obscure inportant

I ndi vidual differences, wherein sone data i ndi cate that this GhRHant
at 0.1 ng/kg imis too nuch for sone pri mat es whose serum estradiol s
were predom nately < 25 10 pg/m . Alternatively, other nonkeys
requi red a higher GhRHant dose Logpgchi eve consistent estradio

| evel s bel ow 45 pg/ M. Moreover, this dose finding study clearly
indicates that 0.3 ng/kg imdaily was too nuch Nal-Qu GnRHant .

| ndeed, serumestradiol |evels were imediately 15 suppressed wel |
bel ow the target zone (even < 20 pg/nl) and continued to shift
lower still during the 14 day treat nent. From
these prelimnary findings was devi sed an [ nd| Vi dual [ zed
progressi ve &R FT’”"”*‘“‘”_f"“*f*‘“f‘*‘”' raer U Cer
to an optlnal dally dose of
only two pri mat ef
first :

Amenorrhea i

Number of Incidence of
Progesterone Monkeys Per Dose Achieved Spotting (Days)
Withdrawal (Days) | (mg/kg im daily) (Monkeys)

0.0 0.1 0.2

61-67 2 8 | - 10/11 12

9497 2 8 | 1 i 0

‘The findings rendered from this primate study

demonStraﬁe the utility of titering individualized GnRH

10 ant_doses to amenorrhea, while maintaining tonic ovarian
estradiol secretion in a milieu suitable for extended
therapeutic regimens. For example, estrogen dependency
of endometriosis can be controlled by sustaining serum
.estradiol at levels that do not stimulate endometrial

15 cell proliferation (mitogenesis) either in utero or
ectopically. At the same time, the reduction of
estradiol levels in circul;tion is gquite modest and can
bé titered to near or slightly below 40'pg/ml by

“individual adjustment of the GnRHant dose, depending on



progesterone chall enge test (see Table 1 below). Figure hows
that th&VQ 938 serum estradiol levels hovered in 25 Pco'vv%glz(i’g”fs’he
target zone. N ne other nonkeys manifested

- 22 - frank withdrawal nenses. These results confirmthe
adequacy of the 10 day progesterone treatnent via sc silastic .
I npl ants.  Serum progesterone was 6.4 0.6 ng/mM on the final day of
the three treatnent courses. 5 On day 31, Nal-d u doses were raised on
t he ot her nine femal es, now receiving 0.1 ng/kg imdaily. The
second progesterone challenge test resulted in 8 of 9 nonkeys

achi eving w thdrawal- anmenorrhea; one sh d overt menst r ual

bl eeding. The two that had rermained on 0.05 10 ng/ kg of GnRHant
“remai ned anenorrhei ¢ upon progesterone w thdrawal. Fig. 2

il lustrates that increasing the Nal - G u dose for these 8 nonkeys

had noder at ed t*lﬁ'ié?l???na progesééﬂﬂﬂéeéﬁé%ﬁ%ﬂ*yeceagﬁn?cﬁéhil@%s in0

approxi mately 40 pg one resi stant nonkey was

changed to a NalyitHdrawal GiMef8s£neh. O- Shil/ kdgimeraiiky congcive t&) - The
resul t was excessive estradiol suppression, ultimately to val ues

under 20 pg/nl. ddieiéving pnegestreanvithakthengewestt effectiviecadslecdsi N
all el even nonkeys achi eving or maintai ni ng ~anmenorrhea, wth nean
circul ating estrGuikHantevehilenppoviding modest levels of endogenous
5 estrogen-and avérting-frank hypoestrogenism;
Accordingly, extended treatment interVals-cah be | i .
justified; indeed, fitering of the GnRHant dése alone
allows a number of years of therapy, instead of a 6-month
limitation due to severé est?oéen deficiencya as océurs
10 using GnRH agohist as a nearly all or none inhibitor.

The data clearly point to the'need;for a highly
individualized GnRHént“regimen. This new therapeutic
approach is more favorable than GnRH agonist alone or
GnRH agonist plus "add back" HRT: first because it avoids

. 15 the complexity and'cost'of overlapping to two treatment
regimens; secondly, because the potential mal-effects of
exogengus-estrogén-progestin regimens on metabolism are
averted. Notice that by titering each individual primate
to amenorrhea, endometrial mitogenié gquiescence negates

20 the need for progestin therapy to counter excessive
_.estrogen-only exposure, and, in turn, associated risks of
endometrial hyperplasia or endometrial carcinoma are not

confronted. It follows that a series of gyhecologic
disorders that are substanﬁially-estrogen-dependent may

25 be managed the:apeutically by titering patients to the



20 N8O 96408438 ar get zone in all females, except the onePSH/YAT08996

0.2 ng kg imdaily. - 23 -

Tabl e | Week of Nunber of _Amenor r hea I nci dence of
-Progesterone - Monkeys Per Dose Achieved  Spotting (Days)

W thdrawal (Days) (ng/kg imdaily) (Monkeys)

0.05 0.1 0.2 5 31-37 11 2/ 11 13
61-67 2 8 - 10/ 11 12 91-97 2

8- 1 11/11 0 The findings rendered
fromthis primte study denonstra®e~the utility of titering

i ndi vi dual i zed GhRH - 10 ant doses to anenorrhea, while maintaining tonic
ovari an estradiol secretion in a mlieu suitable for extended

t herapeutic regimens. For exanple, estrogen dependency of

FndoTet 1L 0515 25 pHE RO bR b BB AL ] Whach ne SRR EHAEL
(m togenesi s) ei%ﬂ@&sh@lﬁt%gg gﬁenorrhea. This regimen éonserves a
considerable degree of endogenous ovarian estrogen
production which can sustain bone density and
5 dardiovascular health, as well as moderating h§t flushes.
Accordingly, titéfing individualized GnRHant doses to
amenorrhea, wiﬁh maintenance of tonic estradiol in )
circulation may allow long-tefm cbuﬁses of treatment
which avoid sacrificing either therapeutic efficacy of a
10 controlled estrogenic milieu or the positive dimensions
of estrogen action for overall female health maintenance.
Various changes and modifications can be made
in the present invention without departing from the
spirit and'scope thereof. The various embodiments which
15 have been described and.illustrated above where intended

to be representative and not limiting.



ectopicalfy. At the sane time, .the reduction of evels in
ci rcul atwerp6i0313§ui t e nodest and can be titered toiht@g!’sg(i”s{ﬁ i ghtly

bel ow 40 pg/m by i ndi vi dual adj ustment of the GhRHant dose,
depending an - 24 -

whet her a progesterone chal |l enge test_results in wi t hdr awal :
aneno n is conducive to achi eving amenorrhea with
t he | 1']!"mluu_mmllltmlmgse of GhRHant, whil e providing nodest |evels
of enddgefious S d&strogen and averting frank hypoest r ogeni sm )
Accordi ngly, extended treatnment intervals can be justified; indeed,
titering of the GhRHant dose al one -.26atl ows a nunber of years of

t herapy, instead of a 6-nonth , I|n1tat|on due to severe estrogen
deficiency', as occurs 10 usi ng GhRH agoni st as a nearly all or none

I nhibitor. : The data clearly point to the need for a

highly - I ndi vi dual i zed iEF&bnt regi men. This new therapeutic
-approach is nor H agoni st al one or GnRH agoni st
plus "add back" HRT: first because it avoids 15 the conpl exity and cost

of overlapping to two treatnent regi mens; secondl y, because the
potential mal -effects of T id ' £on
met abol i sm are ave%fed Q@h3¥ﬁﬁyt§gterlng eaghl éﬁ%ﬂ ua
pri mate

of a gonadal-steroxd dependent cond;tlon in a mammal by
reddcing the”estrogeﬁ supply_therebf by means of
adminiStratien'of a GnRH antagonist in an amount -
effective'té inhibit éroliferation of eﬁdometrial tissue
without éubstantially stopping the prodiuction of

endogenous estrogen.

2. The regimen of claim 1 wherein the mammal

is a menstruating female.

'3,  The regimeﬁ of claim zlwherein the amount
is determzned by admlnlsterznq the GnRH antagonist to the
female at a glven dosage level and conductzng a

progesterone challenge test on that female._

4. The regimen of claim 3 wherein the dosage
of GnRH éntagonist administered is changed after the |
challénge_test and an additional progesterone challenge

test is conducted on the female.



t o amenor WR86/03d3lonetri al m togeni c qui escence negates 20PCT/USYS8I%eed
for progestin therapy to counter excessive estrogen only exposure,
and, in turn, ' I sks of . endonetrial hypeéerplasia or

as

éndonetruﬂw' ' are not confronted. It follows that a series

of .gynec Wm‘m ” ﬂsorders that are substantially estrogen-dependent
25 " be 0w

may erapeutically by titering patients to the

- 25 -. | owest dose of GnRHant needed to reach the individua
threshol d for anenorrhea. This reginmen conserves a consi der abl e
degree of endogenous ovarian estrogen = 27 =production which can sustain
bone density and 5 cardi ovascul ar health, as well as noderating hot

fl ushes. Accordingly, titering individualized GhRHant doses to
amenorrhea, with maintenance of tonic estradiol in circulation may

al l ow | ong-term courses of I ch avoid_sacrificigg ei t her
h

%Bea%pent ) wh ;
t herapeutic efficacy of a The FRFIRSL PRSI i YRiEh oFR€ he

iti di [ f t ti f i e h th
o ntenance | S8aquence of adidO RS A afifodel (RETLSHIR Hede

made in th D\ [t departing fromthe
spirit and scope t%er%’g‘?g%gqvar iéOchEs}xa\gnbo I nents which 15 have been

descri bed and illustrated above where intended

6. 'fhe regimen of claim 1 wherein the dose is
admipistered a plurality of times cumulatively in an
amount effective td inhibit proliferation of endometrial
tissue without being a sufficient amount cumulatively to

induce a castrate-like level of endogenous estrogen.

7. The regimen of claim 6 wherein the amount
effective to inhibit proliferation of endometrial tissue
is effective to prevent withdrawal bleeding in response

to a progestercne challenge test.

8. _A method of reduging_the proliferation of
éndcmetrial.tissue in a menstruating female without
ipducing a castrate-like level of endogenous estrogen |
comprising the steps of administering a regimen of GnRH
~antagonist in an amount and on a predetermined schedule
which is effective to inhibit proliferation of
endomeﬁriél tissue in the menstruating female but is
ineffective to substantially stop prqduction of

endogenous estrogen.



to be representative and not limting. .

26 - CWQHO# CLAl NED | S: ° 1. A reginen FSHYRYI8M6
t herapeuti ¢ managenent of a gonadal -steroid dependent condition in a
mammal by reducing the estrogen supply thereof by neans of administration”®
of a GhRH antagonist in an amount effective to inhibit proliferation of

endonetri t substantlally stoppi ng the production of
endogenotﬁ“&“ lmaﬂu“m“m : The reginen of claiml1 wherein the

|s*acnehstFuaf|ng fenal e. 3. The reginen of claim?2
mhereln the amount is determ ned by adm nistering the GiRH antagoni st to
the fenale at a given dosage |evel and cdhducting a progest erone

chal l enge test on that fenale. 4. The reginen of claim3
wherei n the dosage of GnRH antagoni st admi nistered is changed after the

9. The method of claim 8 wherein the GnRH
' antagonlst is provxded in an amount which is effective to
provide an average 24 hour serum estradlol from about 30

to 50 pg/ml.

10. The method of claim 9 wherein the GnRH _ -'
antagonist is provided in an amount which is effective to
provide an average 24 hour serum'estradipl from about 30

to 45 pglml.

11. A method of'reducing the proliferation of
endometrial tissue in a'menstfuétihg fémaie without
inducing a castrate level of ehddgendus e#trogen
.comprisinq'thé stéps.df adminisﬁering é ddse of GnRH
antagonist in an amount which is effective to inhibit
proliferation of endometrial tissue in the menstruating
féméle but is ineffective tq.substanti5lly stop

production of éndqgenous_éstrogen,

12. The method of claim 11'Qherein the GnRH
antagonist is provided ih.an aﬁount which is effectivg to
provide én'average'24 hour serum estradiol from about 30

to 50 pg/ml.'



‘chal | engavoee3tasid an additional progesterone challenge PEHUSIH®Snduct ed
on the fenal e. - 27 - 5. The

regi ne ich the  sequence of dosage change and additiona

‘chal | en conducted nore than once. 6. The regi nen
of - cl ai ose Is admnistered a plurality of tines
cunul ati'v nt effective to inhibit proliferation of

endonetri al tlssue mnthout bei ng a sufficient. anbunt curnul atively to

i nduce a castrate-like |evel of endogenous estrogen. 7. The
regi men of claim6 wherein the anount -efiigeetive to inhibit proliferation
of endonetrial tissue is effective to prevent withdrawal bleeding in
response to a progesterone challenge test. 8. A nethod of
reducing the proliferation of endonmetrial tissue in a nenstruating fenale.
wi thout inducing a castrate-like |evel of endogenous estrogen conprising

the steps of adm nistering ¥ sedfhemeth@ARPE ahfigohRswhenein shsuserund
on a predeterm ned schedul e -
estradiol level is about 35 to 45 pg/ml.

14. A method of reducing gonadal-steroid
dependent conditions in a menstruating female without
'inducing_a_castrate level of endogenous estrogen
comprising fhe steps of administering a regimen of GnRHm
antagonist in an amoupt_and on a predetermined schedulé_
which is effective to inhibit proliferation of
endometrial tissue'in the menstruating female but is

ineffective to substantially Stop production of

endogenous estrogen.

15. The method of claim 14 wherein the GnRH
antagonist is provided in an amount which is effective to
provide an average 24 hour serum estradiocl from about 30

to 50 pg/ml.

16. The method of claim 15 wherein the serum

“estradiol level is about 35 to 45 pg/ml.

17. A method of reducing gonadal-steroid
dependent conditions in a menstruating female without
inducing a castrate level of endogenous estrogen

comprising the steps of administering a dose of GnRH



which is effective to inhibit proliferation of endonetrial tissue in the
nmenst r uaworg/o3Bsel e but is ineffective to substantially EFBHS$WB ction of
9. of claim8 wherein the GhRH antagonist is provided in an
anoun B tive to provide an average 24 hour serumestradiol .
from H‘ W\ pg/ n . 10. The nmethod of claim9 wherein
ori st is provided in an anbunt which is effective to
provi de an average 24 hour serum estradiol fromabout 30 to 45 pg/ni. )
11. A nmethod of reducing the proliferation of endonetrial tissue in a
menstruating femal e without inducing a sastrate |evel of endogenous
estrogen conprising the steps of adm nistering a dose of GhRH ant agoni st
in an amount which is effective to inhibit proliferation of endonetri al
tissue in the menstruating fenmale but is ineffective to substantially stop

"~ production of endogenous estrogen.

antagonist in an amount whlch is effectlve to inhibit
proliferation of endometrlel tissue in a menstruating
female but is ineffective to substantially stop

production of endogenous estrogen.

18. The method of clalm 17 whereln the GnRH _ '
'antagonlst ls provzded in an amount whloh is effective to

provxde an average 24 hour serum estradlol from about 30

to 50 pg/ml.

19. The methodﬂof claim 18 wherein the serum

estradiol level is from about 35 to 45 pg/ml.

20. A method of determining whether a reduced -
estrogenic milieu in ah:ihdiVidual mammal is such that
the concentration of estradiol has been suppressed to an
optimized level appropriate to the therapeutic management
of gonadal-steroid dependent condition in that individual
by administering a GnRH antagonist to the individual at a
-given dosage levei which comorises titering the

antagcist dosage.

21. The method of clalm 20 whereln the
titerlng comprzses conductlnq a progesterone challenge

test on that 1ndiv1dual, whereby amenorrhea indicates



*12.  Thewedsatssof cl aim 11 wherein the GhRH ant agoni st PETHISBY08®G i n an

amount which is effective to provide an average 24 hour serum estradi ol
fromabout 30 to- 50 pg/m . 29 -

<13. The nethod of claim 12 wherein the serum estradiol |level is about 35
to 45 pg/m . ”“uummu"ﬂmm t hod of reduci ng gonadal -steroid
dependent condit ating female without inducing a castrate

| evel of endogenous estrogen conpr|5|ng the steps of adm nistering a
-regimen of GhRH antagonist in an anount and on a predeterm ned schedul e
which is effective to inhibit proliferatggn_of endonetrial tissue in the
menstruating fenmale but is ineffective to substantially stop production of
endogenous estrogen. 15. The nethod of claim 14 wherein the
GhRH antagonist is provided in an anount which is effective to provide an
average 24 hour serum estradiol fromabout 30 to 50 pg/m .
adequate suppression of production of endogenous

estrogen.

22. The method of claim 21 wherein the dosage
of GnRH antagonist administered is changed after the
challenge test and an additional progesterone challenge

test is conducted on the individual.

23. The method of claim 21 wherein the dosage

level is changed by increasing the dosage.

24. The method of claim 23 wherein the level

is changed by decreasing the dosage.

25. The method of claim 22 in which the

sequence of dosage change and additional challenge test

is conducted more than once.

26. The method of claim 20 wherein the.

gonadal-steroid dependent condition is endometriosis.

27. The method of claim 20 wherein the

gonadal-steroid dependent condition is leiomyomata.



16. The nB¥YA860HP8 cl ai m 15 wherein the serum estradiol | evetriSosmasugt 35
to 45 pg/m . 17. A method of reducing gonadal -steroid
dependent conditions in a menstruating f&f@le without inducing a castrate

| evel of endogenous estrogen conpri si g-ét he steps of adm nistering a dose
of GnRH : g - 30 - ant agoni st i.n an
anmount which is effective to inhibit Rra@iferation of endonetrial tissue
in a nmenstruating fenmale but is ineff®@cei e to substantially stop
production of endogenous estrogen. w8 18. The method of claim 17
wherein the GhRH antagoni st is provi tﬁdui @ an anount which is effective to
provi de an average 24 hour serumestrdghi'® 8 romabout 30 to 50 pg/m .

19. The met hod of claim 18 wherein thﬁﬁgrg'n estradiol level is from about
35 to 45 pg/nm .
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20. A nmewopab/03i38det er mi ni ng whet her a reduced estrogeni c PUTIUSES/08996 an

I ndi vidual manmal is such that the co ntration of estradi ol has been
suppressed to an optim zed | evel appr%&?i ate to the therapeutic nanagenent
of gonadal -steroi d dependent condition in thgg «wndividual by administering
a GnRH antagonist to the individual at a gi verBdosage | evel Mi ch
conprises titering the antagenist dosage. o % 21. Tke nethod of
claim 20 wherein the titering conprises cor&llmt Eng a progeggrone
challenge test on that individual, wherebyMNh ng rhea indi cates

- 31 - adequat e suppression of producti ofgo Wdogenous estrogen.

22. The nmethod of claim 21 wherein the dosag@n-af mGhnRH ant aghlist

adm ni stered is chang® after the chall engeaeat gand an additi onal

progest erone chal | engei test is conducted onke e @ndi vi dual . I~
23. The met hod of cl aillh 2 ' : 3 rer-ﬂ-rmme
I ncreasing the dosagez : ;. -
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24. The nethod of claim23 wherein the level is changed by
dosage. 25. TherupaimeaScihL SloBirdY SrbanabN Ch t he NG
dosage change and additional chal | fgpatigeed8yreaj 5 conducted nore than once.
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A regimen for the therapeutic management of a gonadal-steroid dependent condition in a mammal constitutes reducing the estrogen
supply thereof by means of administration of a GnRH antagonist in an amount effective to inhibit proliferation of endometrial tissue
without substantially stopping the production of endogenous estrogen. A method of determining whether the reduced estrogen supply in an
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