"2 0MAR 2007 METHOD OF CONTROLLED OVARIAN HYPERSTIMULATION AND
PHARMACEUTICAL KIT FOR USE IN SUCH METHOD 5 FIELD OF THE INVENTION The present
_invention is concerned with a method of controlled ovarian hyperstimulation in mammaliarZ ferifake007
More particularly the invention relates to a method of controlled ovarian hyperstimulation for treating

infertility in mammal VI\IéP(éS ﬁﬁ%ﬁ% mprises the adminjstration t lian. female of a
substance having Sﬂﬁ?@l 6 wﬁﬁ ﬁﬁ&ﬁ@ﬁé@@éﬂﬁﬁ&émmmeﬁecm to
stimulate multiple folliculHIRMAECRERITICR] K H FORASH PN SEIEHsME TOMoNne (GnRH) antagonist
in an amount sufficient to prevent the occurrence of a premature LH surge, followed by the

administration of a meiosis and luteinisation inducing substance (ML substance) in an amount 15
effective to stimulate resumption of meiosis and luteinisation. Another aspect of the invention is

concegne%ﬁmﬁwﬁ%ﬁg{.@or use in the present method of controlled ovarian
hyperstimulation. UND OF THE INVENTION The ovarian function of mammalian
females is regulated by pituitary hormones, called gonadotropins. The best known gonadotropins are

follicle stimulati ' lj ' luteinising h LU3),
which catises ovil B D0 ARG Gl e L WA e ioacon by the

pituitary tohgmwtialubltién bfmnm@iamfe@elmi&le@ @adﬁpubmmi@iawn@@m@eé@sgt@élmﬂmdh is
enveloped by..aR i L ArARUIosa-SeHG1MYH 26 S} Al ANa IR SSaEM e MRYS SefRrpnulosa cells

are being formed. Gradually, one follicle becomes dominant arid the others become atretic and

degeHerateomipaseissasintsifbrtinnio e aalivg fameatopf s theasee Mrupa didars in 12 30 14
days. As the RPN TARIeER GRS NGIRREER IR SAIREE RIS SR BIQB AV IEaRIRR]S. Once the

dominant follicle has reached maturity, the follicle will burst (ovulate) under_the action of a surge of LH
which is refellisBlsetistoprst Apdofespdo Teniy fieaeag IR SeR astregust i (positive
feedback) all3aearRikntlisgherescipctiefRli cleapteratult VA Ru2EK) fo thevadniuiiz of the Fallopian

tube, where fertilization may take place. The oocyte or embryo is traa\sdported to the uterus in 5-7 days,

where impPARERIBHPHRS O ACRFIRS ihahlbiGHRish R Educing substance (ML substance) in an amount

15  effective to stimulate resumption of meiosis and luteinisation.
Another aspect of the invention is concerned with a pharmaceutical kit for use in the

present method of controlled ovarian hyperstimulation.

20 BACKGROUND OF THE INVENTION

The ovarian function of mammalian females is regulated by pituitary 'hormones,
called gonadotropins. The best known gonadotropins are follicle stimulating hormone (FSH),
which causes follicle maturation, and luteinising hormone (LH), which causes ovulation.

25 After each menses the ovaries are stimulated by FSH released by the pituitary to grow
a cohort of follicles. These follicles each comprise an oocyte (egg cell) which is enveloped by
an orb of granulosa cells. During growth of the follicles several layers of granulosa cells are
being formed. Gradually, one follicle becomes dominant and the others become atretic and
degenerate by apoptosis. Follicle maturation during the normal menstrual cycle occurs in 12-

30 14 days. As the number of granulosa cells increases, more estrogen is secreted by these cells.

Once the dominant follicle has reached maturity, the follicle will burst (ovulate) under
the action of a surge of LH which is released by the pituitary in response to the increased

blood serum estrogen level (positive feedback). The oocyte is discharged from the follicle into



" The follicle which has discharged the oocyte is transformed into a new hormone producing organ, the
corpus luteum. The corpus luteum produces progesterone together with 5 estrogens. Theycprpus 2007
- luteum has a limited lifespan of about 12-14 days. After said period, it ceases to function, and as a
result the blood level of estrogens and progesterone drops. This decline of progesterone causes
necrosis of the lining of the uterus and thus menstruation. In particular in the area of ovulation

induction, the Paeieet thedilioaian Bbr whergdeibprtionmmadERacr TR RRSHE QTR R erous
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incite ovulation of oocytes which have not yet reac _ or it may frustrate harvesting of
oocytés foranggeofativibitforiieverypiesvAmiougsd etwrsiibesstiveludd ontotetrorensdbibeists allowed the

prevention @ ASRIALIE LK Sl 98RAT UL AR SSRORIRTMRIOD 148 EAIGAL Gysles. To date

GnRH agonists are used in most of the cycles.” However, GnRH agonists are inconvenient (long

treatment [SeReDirARsirfid (e Bapnésis nd ardagepistsiVacaignbe dawgidsilaiderse effects (side
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antagonists were introduced to preventér{mature LH surges and to 30 avoid thefroblems related to

_the use of BAF-PEHBHRIENARS WtosE Saalrs D reoEler styiashyRREULAHPBSSOB KRtween
- 0.125;n9 aRdhde BN s AIRY a8l IBRRAAT A BleHRas i REGtYIBF 8l ibeRARAIIRGRINtaINs

sufficient LH to support follicular maturation and estrogen biosynthesis. Likewise CN 1 199 642
(ASTA Me&‘l“t%}“h $RE %ﬂ"yn?ethods that are widely used to'treat female and/or male factor

infertility include intrauterine insemination (IUI) and in vitro fertilization (IVF). IVF can be

performed with and without intracytoplasmatic sperm injection (ICSI) and includes a
subsequent embryo transfer step.

20 COH is nowadays widely used in ART. First results with COH were disappointing as
aresult of the occurrence of premature LH surges in about 30% of the cases. Such a
premature LH-surge may incite ovulation of oocytes which have not yet reached maturity
and/or it may frustrate harvesting of oocytes for in vitro fertilisation (IVF). It was found that
the introduction of GnRH agonists allowed the prevention of premature LH surges as well as

25  programmation of the tfeatment cycles. To date GnRH agonists are used in most of the cycles.
However, GnRH agonists are inconvenient (long treatment period), may induce ovarian cysts,
are expensive and not devoid of adverse effects (side effects, increased incidence of Ovarian
HyperStimulation Syndrome (OHSS), etc.).

Recently GnRH antagonists were introduced to prevent premature LH surges and to

30  avoid the problems related to the use of GnRH agonists. WO 98/58657 (AKZO NOBEL)
suggests that a daily dose of between 0.125 mg and 1 mg ganirelix prevents prematuré LH
rises to occur and at the same time maintains sufficient LH to support follicular maturation

and estrogen biosynthesis. Likewise CN 1 199 642 (ASTA Medica) describes the daily



"2 0 MAR 2007 subcutaneous administration of cetrorelix in an amount of 0.1-0.5 mg to selectively
suppress the secretion of LH. However, there are concerns about the pregnancy rates obs rver'\l]%é ith
protocols using GnRH antagonists. Several studies have indicated that pregnancy rates fo‘? 93 %—1 2007
antagonists 5 are lower than those achieved with GnRH agonists. WO 01/00227 (AKZO NOBEL)

which was guRlishediesenibisterRrsialibas hesrirvnd hial ihesens @9&&%@9@@9@?&@% the

implantation rate and level of LH, but that there exists a relationship between the GnRH " antagonist
levels and HfptesreiifanoflEl It is advocated in said application to administer GnRH antagonist in an

amount depending e, hRshs Weiskiedhe Aduoarpe IR 1Rl 356D 8BGPBdLAn g Be.ROdsiig per day.

From the above it will be evident that the successful use of GnRH antagonist depends on accurately
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means thatinptisietita acbigve]bighaUddebst ke sieidredineantldliniss essaegiohadpigtigosages on
an individual pasis. However, indiyidual adjystment of the dosage levels as proposed in /00227
s the die BT HR Sl BRI 9biE BRBRPA P b S HO A BRHAE B osage
units contauitagadiifeie ah amount d gieA0itgdRHhabtayowtsipis. (B iadcbciteddetiety eresbaineed fa8 a
robuss Coanggg)lod thartc?mploys a GnRH antagonist and that performs at least as well as similar

methods using nwggo?ﬁ’éts, in terms of prevention of LH-surges and implantation and pregnancy
rates. 25 SUMMARYOReTAEE ENVAEN DO ddnd timtehtonscbessfufasa o fliiiREeaafegems iitpoads

objective ma realise %)[M %%?] retocolwhich ¢ I5& %h e -%L wistrationef aFSH
substance %}/ gg%ﬁatlg mgltj tIpIFGh oﬁi%u?é‘ry %g\ggfogrgnéﬁ%? gie?é ﬁ/gglygﬁlg rﬂﬁ)sg& ofl té%%:ﬁrt]RH
antagonist (evwering endogenongdditlavebusdmehn Sinde dut alsquajegosedtixety swchrdetisadsmévention of
a prematurg jiq; }H&ﬁ_@ﬂ%ﬁﬁgéﬂ%{%&@s,gﬁ&%ﬁ%w j tigf Qting b FhRRIgeg v as found to
_enable the administration of GIRH antagonist at elevat sage levels without any adverse effects
“on 15 females is bound to lead to premature LH-surges in some of them, and bad implantation and
pregnancy rates in others. This means that in order to achieve high success rates of treatment,
itis nécessary to adjust dosages on an individual basis. However, individual adjustment of the
dosage levels as proposed in WO 01/00227 has the disadvantage that self administration is no
longer an option, or that an assortment of dosage units containing different amounts of
20  GnRH-antagonist is required.
Thus, there is a need for a robust COH method that employs a GnRH antagonist and
that performs at least as well as similar methods using GnRH agonists, in terms of prevention

of LH-surges and implantation and pregnancy rates.

25
SUMMARY OF THE INVENTION

The inventors have found that the aforementioned objective may be realised by a COH
protocol which comprises the co-administration of a FSH substance to stimulate multiple
30 follicular development, a relatively high dosage of a GnRH antagonist (equivalent to a
subcutaneous dose of at least 0.5 mg garlifelix) to secure the prevention of a premature LH-
surge and a LH substance. The co-administration of the LH substance was found to enable the

administration of GnRH antagonist at elevated dosage levels without any adverse effects on



- 320 MAR 2007 e.g. implantation or pregnancy rates. In addition, the administration of higher
dosages of GnRH antagonist was found to provide better prevention of premature LH-surgm w%d&her

important benefit of the combined administration of a relatively high dose of GnRH antag é

LH substance resides in the fact that it is possible to formulate a 5 medicament which will produce

good results in females with very different physiology. Thus it is possible to develop a sin
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COH- protocols that em ntagonsts TAILED,DESCRIRTION OF THE INVENTION
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substance 1s noto ta|ne rom urlne uma r females rly of
postmenopeugteddisitimicenpbnit&inBHl evtaganisivels of 30 FSH and LH. FSH has been isolated from
female urine for use in COH methods. In principle LH could also be isolated from female urine.
However, urine LH is not suitable for use in the present method as it is metabolised extremely quickly.
_ Consequently the LH substance used in the present method is not obtained from the urine of human

- femalgs. pETAILED DESCRIPTION OF THE INVENTION

Thus, one aspect of the present invention is concerned with a method of controlled‘
ovarian hyperstimulation in a mammalian female, said method comprising the co-
administration to said female of:

20 e asubstance having follicle stimulating hormone activity (FSH substance) in an amount
effective to stimulate multiple follicular development;
e gonadotropin releasing hormone (GnRH) antagonist in an amount equivalent to a daily
subcutaneous dose of at least 0.5 mg ganirelix to prevent a premature LH-surge; and
e aLH substance in an amount effective to prevent or suppress symptoms of luteinising
25 hormone (LH) deficiency resulting from the administration of the GnRH antagonist;
followed by administering a meiosis and luteinisation inducing substance (ML substance) in
an amount effective to stimulate resumption of meiosis and luteinisation, and wherein the LH
substance is not obtained from the urine of human females.
Urine of females, particularly of postmenopausal females, contains elevated levels of
30 FSH and LH. FSH has been isolated from female urine for use in COH methods. In principle
LH could also be isolated from female urine. However, urine LH is not suitable for use in the
present method as it is metabolised extremely quickly. Consequently the LH substance used

in the present method is not obtained from the urine of human females.



- 420 MAR 2007 The term "FSH substance" as used herein, encompasses substances that display a
similar functionality as FSH, as well as substances which are capable of triggering the piifagr 2007
release of FSH. Similarly the term "ML substance" encompasses substances that display a similar
functionality as LH, as well as substances which are capable of triggering the 5 pituitary release of LH.

The term "LH subgjance” r tq substances that display a similar fynctionaljf LH. Consequently,
the group of LH s@égtgﬁ%e?gféfessuq?%%cﬁc&ﬁw‘bsaegsﬁegﬁﬁlgf?a%gg?ﬁ’?gfsos& ns§?1h° v tﬁ?’m 4 ﬁljnctionality
as LH, but sumithr dauctiopgbtytiae Fifdjtaswek leaadsithdds Whéckeara depable ofrtrenpeviapidkerred to in
here, relates,to, mammalia s. 10.Preferably, malian female is a homo sapiens, For
oo sapi B A B S S P R o s
The presentiii anisblod fisnativsaliggeoliBlyas wplbysesiibs gnaes of lsnh wie-papabbodf Tggsaog éntly, in a
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harvesting ormore ova from mature ovarian rtilising one or more ova in VItro;
transferrinduhetitaedifrg eblyensagyentdyutbagaieofiarhauhitandesmndaks o ensembpassmay be

ransferred o RE SRR HEHAAY GNP ARMGIALJ0 160 bRiG Okt Bigloe s ARRlA and the

one or more ova are harvested, but it Is also possible to 20 transfer the embryoin a subsequent cycle.
Due to the &épaspiefratlon of the LH substance, however, the present method enables high

implantation ratesjyhen the, CRHAIGlera! ARd-&MPHMALRNSIRT RS YR IR ersAmE; cycle. Hence, in

a particularly preferred embodiment, the controlled ovarian hyperstimulation and transfer of the

embry8 ard B otevnammsHan égple ssataneciaienm B ofapiensHespetare aswHEcordance

with the preserRkIByBNEAKLIE Diehilag BAHRE $R1RBRaUE Al 413 dRdigiency (less than 1 1.U. per litre of
blood serum) in the female undergoing treatment. Hence the benefits of the present invention are

particularly appreciSgschOFsEehaditadiontasnslysoopetaicerdaf eniNBBrasshist, without

the LH sulgxiasssiento|shreprigeribe demmineond sRuen fsihval daifsiany kdddHisea (&9 preferably

to below 0.5 I.U./litre.
sequential steps of :

15 e harvesting one or more ova from mature ovarian follicles;
e fertilising one or more ova in vitro;
e transferring the resulting embryo into the uterus of a mammalian female.
The embryo may be transferred into the female uterus during the same cycle in which the
COH-protocol is applied and the one or more ova are harvested, but it is also possible to

20  transfer the embryo in a subsequent cycle. Due to the administration of the LH substance,
however, the present method enables high implantation rates when the COH-protocol and
embryo transfer occur within the same cycle. Hence, in a particularly preferred embodiment,
the controlled ovarian hyperstimulation and transfer of the embryo are carried out within one
cycle.

25 The co-administration of the LH substance in accordance with the present invention
serves the purpose of preventing LH deficiency (less than 1 L.U. per litre of blood serum) in
the female undergoing treatment. Hence the benefits of the present invention are particularly
appreciated when the administration of the FSH substance and GnRH antagonist, without the
LH substance, would reduce the female’s blood serum LH level to below 1 1.U Nitre,

30  preferably to below 0.5 LU./litre.

In a preferred embodiment of the invention the LH substance is administered in an
amount effective to maintain the females blood serum concentration of LH substances
(endogenous and exogenous) at a level equivalent to or more than 1 1.U. LH/litre, preferably

at more than 1.2 I.U. LH/litre. LH substances that may suitably be employed in the present



. In a preferred embodiment of the invention the LH substance is administered in an amount effective to
maintain the females blood serum concentration of LH substances (endogenous and exog nwﬁ) ﬁb?a
level equivalent to or more than 1 1.U. LH/litre, preferably at more than 1.2 T.U. LH/litre. L

substances that may suitably be employed in the present 5 2 0 MAR 2007 method include
recombinant LH (recLH), chimaeric or otherwise modified gonadotropins with LH-activity, low
molecular wegimdtoreipdeanctonitna Hdtvisl dhddrivasde ehetewatvisn meilified poaedeitreimptoms of

LH deﬂde”%ﬁi‘ﬁﬁ-'a'cﬁg%l%%%ﬁ%ﬁ%ﬁ? %e&%ﬁyﬁﬁ%ﬁﬁﬁé%ﬂiﬁ ARG MR AAUMAL L FO a

subcutaneous dose of ast 1 1.U., 5 preferably at least 1.4 1.U., more preferably at least 1.7 I.U and

most preferably atlfeerster towrensobaybintavs of b&r d@ﬁeﬁéﬂﬁm@ﬂﬁ@gm_ theutbbmum daily
amount in wijighh e LTinSHRSIgNRRd SRR NI SIRICAIRES Bﬁlt%’ﬁ%ﬁ_%ﬁgﬁ@s‘&%ﬁ{%ﬂs@’fl g gtbcutaneous

dose of 40. I.U. per kg of bodyweight. Preferably said maximum daily amount does not exceed the

equivalént Brefesityatdaestdsiddde morsprefesbhng rpobyidignd mestnsedseablygtitasied Hot
exceed 10 thepeuiualent ptAg besiaprelhiesaAfylad MaBanke elikedvssioh i mRHa

substance is preferably administered in an amount equivalent to a daily subcutaneous dose of 1 to 15

.U. FSH pePRstausysadgnnigend deptracs exenshithe aanitrrient pfasshewanens dosobiRitentagonist
is administgepddnataaNeiaBHY PisfedesesiadehignRr 8¥RP R AltISER ABIE b FHYBGIR afbatvirtually

all females receiving the treatment, Thus, in a preferred embodiment, the GnRH antagonist is

administere®fih SHRCHABEAHSERsR Al 1 aRsaie of Bedvarrisis Howraeisrablstt dess et 656Fdix, more

preferably ahablpashien? ofd savhelheanddnRsmreicrabbt b afleasideiing ganirelix. Generally, the
GnRH antagonist js admini;%red in an amount that dpes not exceed the equi\falent of a daily

subcutaneous dosElSEPH T SBRASAALR YiBtnsiesed BEh Aot savRle R Aot a daily
subcutaneogisélaseeotis ddsof mare prafeEsHypédacbodgiveixheed the equivalent of a daily
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antagonist is administered in an amount equivalent to a daily subcutaneous dose of at least 0.6

mg ganirelix, more preferably of at least 0.8 mg ganirelix and most preferably of at least 1.0

mg ganirelix. Generally, the GnRH antagonist is administered in an amount that does not

exceed the equivalent of a daily subcutaneous dose of 4.0 mg. Preferably said amount does

20  not exceed the equivalent of a daily subcutaneous dose of 3.0 mg, more preferably it does not

exceed the equivalent of a daily subcutaneous dose of 2.5 mg.

It is crucial that administration of the GnRH antagonist is started sufficiently early to
minimise the chance of a premature LH-surge. A reliable indicator of the chance of the
occurrence of a premature LH-surge is the size of the developing ovarian follicle, and in

25  particular the size of largest of these developing follicles. Preferably, the GnRH antagonist is
administered at least during the period starting with the moment when the largest developing
ovarian follicle has reached an average diameter of 14 mm, preferably of 12 mm, most
preferably 10 mm and ending one day prior to the administration of the ML substance in an
amount effective to stimulate resumption of meiosis and Iuteinisation.

30 To achieve the desired effect on endometrium histology, the GnRH antagonist is
administered at least during the period commencing either 6 days after the start of
administration of the FSH substance, or at least 4 days prior to the administration of the ML

substance in an amount effective to stimulate resumption of meiosis and luteinisation,



- ovarian follicle has reached an average diameter of 14 mm, preferably of 12 mm, most preferably 10
nun and ending one day prior to the administration of the ML substance in an amount effective to

stimulate resumption of meiosis and luteinisation. 30 To achieve the desired effect on en&e ARuR07
histology, the GnRH antagonist is administered at least during the period commencing either 6 days
after the start of administration of the FSH substance, or at least 4 days prior to the administration of

the ML subsgtihesanigthe sislieft cfskending epslanisinsdosfidiedrynineion efidgdinisation, 6 2 0

MAR 2007 syghighsyver is the earliest, and ending one day prior to said administration of the ML
substance. In order to effectively compensate the LH-lowering effect of the GnRH antagonist the

administration of #ePrdsrdaisdtasiiecknenmperisimbsddinnweanastfest shtheaaRE apegraighilsistration
of the GnRiziantagasmish bamstarad sishsbonddidesrhinve thitaniandbAstity @R ithantagonist is
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days after ffErdpastratioipfifhed R artaeomsi R sattadand sheriddsARBHmeA s endeBaas Bition of
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than 6 days after the female's menses even more preferably on the second day after the
15  menses.
In principle, the present method may suitably employ any GnRH antagonist known in
the art. Examples of suitable GnRH antagonists include ganirelix, cetrorelix,a precursor of
ganirelix, a precursor of cetrorelix, antagonistic linear peptide analogs of LH releasing
hormone (e.g. as described in US patents 5,140,835 and 5,171,835), cyclic hexapeptide
20  derivatives (as described in JP-A 61 191698) and bicyclic peptide derivatives (as disclosed in
J. of Medic. Chem. (1993), 36, 3265-73), or mixtures thereof. Preferably the GnRH-
antagonist employed in the present method is selected from the group consisting of ganirelix,
cetrorelix and mixtures thereof.
The present COH method employs a LH substance to prevent symptoms of LH
25  deficiency, followed by a high (single) dose of a ML substance to stimulate meiosis and
luteinisation after the lead follicle has reached maturity and administration of FSH and GnRH
antagonist is discontinued. The objective of administering the ML substance at this stage of
the cycle is to mimic the LH surge which occurs during the normal menstruation cycle and
which induces resumption of meiosis, luteinisation and ovulation. Next to LH a wide range of
30  other pharmaceutical substances may be used to trigger such responses. Preferably the ML
substance used in the present method is selected from the group consisting of recombinant
LH, urinary choriotropin gonadotropin (uCQG), recombinant CG, gonadotropin releasing
hormone (GnRH), GnRH agonists and other substances capable of stimulating the release of
LH by the pituitary, chimaeric or otherwise modified gonadotropins with LH-activity, low



- The present COH method employs a LH substance to prevent symptoms of LH 25 deficiency,
followed by a high (single) dose of a ML substance to stimulate meiosis and luteinisatios ﬁftgmh%llﬁad
follicle has reached maturity and administration of FSH and GnRU antagonist is discontinued. The
objective of administering the ML substance at this stage of the cycle is to mimic the LH surge which
occurs during the normal menstruation cycle and which induces resumption of meiosis, luteinisation

and ovulatiBiRlaqekt weightcampovadywith 3 setbriyradmabduire dhespbirerraiyably he /b trigger
such feSIDOﬁﬁ%&n@éélﬁﬁbé‘leﬁlﬁMr&Hﬁﬁ%ﬁ?L%%@%ﬁﬁ%%iéﬂéﬁ?ﬁdd&&%@61@@:5[0m the group
In (u

consisting of recombinant LH, urinary choriotropin gonadotropi ), recombinant CG,

gonadotrogfifeBiBiseitd- Hosorse tenir s casing Pragenrts Rt AR i hees theeh Mok of

stimulatingghgeialgasa OMLEUDy e Ailsdaty siehiRaeriz @hMibavisRiRRd Hirraenadeisanins with
LH-activity, low 7 2 0 MAR 2007 molecular weight compounds with LH activity and mixtures thereof.

More pﬁ'efe’fgﬁ}rytﬂ’é E- substance is selected from recombinant LH, urinary choriotropin gonadotropin
(UCG), recombinaricGmoganafivirofibsiateasidfigihisrenaii dosirddhendrithiiv medtirneethddost

preferably, the ML substance used to stimylate resumption of mejosis ang luteinisation is cLH or
CG, Tho BRI S Re Rl A A 2R R RN SEEL AR GRREONE SO ALIF 2 Ehorably
exceeds arl.imaoimatrywthohidmieduinale potadoisofia (if1@6)) suos popfaildly | eddtano@tt ikU. urinary
chorionic human.gonadotropin (UhCG), mo refer id a IS egujvalent to a sybcutaneous
(ose of 0SB TBGRID 1 DoEHRe: dedpat A FOM AR ACK ek AN SEReeToe
parentéral tosbnivissralaferablyltherdlior pabsttndaliscaifniisteiaebiy b bdheobshnoe srally.

Throughougghiﬁ fis?&'é@&%tc &pa% derm Ha%?ﬁti%ral administration” encompasses all modes of
administration, requiring injection, pr antation or topical administration, except for the oral/intestinal

route. Suitable gxammwﬁmememmnﬁnqmrmmabgmmmommmys, N
el knonn e Do e e e ss
~ suitable forfortherptaliniessiaal rawin catibebie exampivs gf pawntpralisdnaististiqn/inchsloo minutes) and is
Y metabglisegyeny ik Vinkbyenous, subcutaneous, intravaginal, transdermal and intranasal
administration. '
As observed herein before, it is well known that both FSH and LH may be isolated
from female urine. LH isolated from urine is less suitable for use in the present method as it
has a very short in vivo half-life (t;2: 10-20 minutes) and is metabolised very quickly. LH
20  obtained from a recombinant cell line (recLH) is much more stable (t;2: 12-13 hours).
Consequently, in a particularly preferred embodiment, the LH substance used to prevent or
suppress symptoms of LH deficiency is obtained from a recombinant cell line.
The FSH substance used in the present method may suitably be selected from the
group consisting of recombinant FSH (recFSH), urinary FSH (uFSH), agonistic FSH muteins
25 and/or heterocyclic low molecular weight compounds (less than 600 dalton) displaying FSH
agonistic activity. Preferably the FSH substance is recFSH or uFSH. Although FSH of urinary
origin performs almost equally well as recFSH, it is noted that the isolation of active
principles from bodily fluids is associated with lower purity, less product consistency and the
risk of transfer of diseases. Hence, in a more preferred embodiment, the FSH substance is
30  FSH obtained from a recombinant cell line.
The primary aim of the co-administration of the LH substance in the present method is
to prevent LH deficiency, in particular with the objective of achieving high implantation rates,

i.e. implantation rates which are at least as good as those obtained with GnRH agonists.



- 20 obtained from a recombinant cell line (recLH) is much more stable (ti,2: 12-13 hours).
Consequently, in a particularly preferred embodiment, the LH substance used to prevent or suppress
symptoms of LH deficiency is obtained from a recombinant cell line. The FSH substance 418etAR tHE7
present method may suitably be selected from the group consisting of recombinant FSH (recFSH),
urinary FSH_(uFSH), agonistic FSH muteins 25 and/or heterocyclic low malecular weight compounds

(less than SERAGIBA RIRGTSA Rk edimentasiprassrimpebadkis ased tdred Pmalastahereia e EEH or
uFSH. Althaugbidrnayliofusinmey iositiarpeyareaainecaipaiaivmeeiirRscrgfyaH., it is noted that the

isolation of active _principles from baqdily flyids is associated with lower purity. less product consistency
andl the 115k of 117 CTEFP R CL R L S SRR BRSO AFETA, RS HasE S0 &MEnce 1 30
FSH obtaink#l kusstance eoeroiimadit eedd itdedsh orjed ddty. refahtie deoatenGriRFhtioaginiseis H

[ Lélar with the objective of

substance in,the present method is, tq prevent L. H deficiency, in partic
chieving WU dFerAeE (A be R (LSRR A M IR0 AL SRAPRL TfEs obtained

with GnRH pgfemity. 8i-0tddedv2007 Hence, in a preferred embodiment, the present method is used
to treat female W? rein the LH, deficiency is such that it adversely affects the.implantation of the
embryo. Best rELTeE P eR S e TR A SRR R
substance afeentmoihidteypdrsiitadationceldeliliitRrehpraisly also the GnRH antagonist is 5 administered
at least once daily. The preferred mode of administration.is parenteral, m preferably .
ubeutaneohs e SR S N R A R R § RSB e, 1
methotd of cortradient hywierdtin toatisrh ontaicivkstdosmpl Ee4 50t 184JESHe parenteral or oral dosage
unit containing |:agnea grmore E&é}' ﬁ%ggtagcest igon i nlnq agplgu%% gi&%igﬁt a'&?t a gutg{:utaggou% 1clingtse of
50-1500 T.U. ﬁ; at fedet one parentéral dosage untt containing one or more GHRH an?gbomsts in
an amount egefmiaknicessicuanemissidssefOf H25 atgrpgpgelikelix; at least one parenteral dosage

unit containing Qne ar more L sulb tances in an.amount egruivale a3 bcutaneous dose of
. 2 gaw t i) aSIHeS CES 11 a1 amotui

at least one T osage tamime one or mor;
50-3000 I.U. recom manlpﬁﬁ; erein eﬁqsﬁ% ance IS No rom the uriné of human

females. The afpuzaleritiorcuibivdayunisseof tMAG0HIH swbstamest GARH antagonist or LH
'. substalrgce wherein the LH substance is not obtained from the urine of human females. The
aforementioned dosage units containing FSH substance, GnRH antagonist or LH substance
may be assembled as separate dosage units, or they may be combined into 2 or even a single
dosage unit.
In a preferred embodiment the dosage units in the preseht kit are designed for at least
20  once daily administration, containing the one or more FSH substance in an amount equivalent
to a subcutaneous dose of 100-1200 1.U. FSH, the one or more GnRH antagonists in an
amount equivalent to a subcutaneous dose of 0.5-4 mg ganirelix, and the one or more LH
substances in an amount equivalent to a subcutaneous dose of 100-1000 I.U. More preferably
the kit comprises a dosage unit containing the one or more GnRH antagonists in an amount
25 equivalent to a subcutaneous dose of at least 0.6 mg ganirelix, more preferably of at least 0.8
mg ganirelix, even more preferably of at least 1.0 mg ganirelix and most preferably at least
1.1 mg ganirelix. The latter dosage units preferably contain the one or more GnRH antagonist
in an amount that does not exceed the equivalent of a subcutaneous dose of 3 mg ganirelix,
more preferably an amount that does not exceed the equivalent of a subcutaneous dose of 2.5
30  mg ganirelix.
The present kit may additionally contain a single parenteral or oral dosage unit
containing one or more ML substances in an amount equivalent to a subcutaneous dose of at

least 2,000 L.U. uhCG, preferably equivalent to a subcutaneous dose of 5,000-10,000 L.U.

uhCG. In another preferred embodiment of the present kit, the dosage units containing one or



may be assembled as separate dosage units, or they may be combined into 2 or even a single
dosage unit. In a preferred embodiment the dosage units in the present kit are designed f?r a{f}\ ast
20 once daily administration, containing the one or more FSH substance in an amount eun/a eht 48%a
subcutaneous dose of 100-1200 I.U. FSH, the one or more GnRH antagonists in an amount

equivalent to a utaneous dose of 0.5-4 mg ganirelix, and the more LH substances in an
ot oaIOE I PP SR A SReeR i ORI O AR R RS b oriscs 2
dosage undaxagtainingotitaining on¢nenadsnRH aibtiguieisise noanbimad imh 2areitgy &beohte daily

subcutaneou%fd%)se of at 1?% t?ﬁ?sg]a%%%mre"x’ more preferably of at least 0.8 mg ganirelix, even

more prefesrlé 98?62%]?68&68 mg ganirélix and most preferably at least 1.1 mg ganirelix. The latter

dosage units prefBrefetptdyraidith¢hiomge writn wnthidriRd-prastag bitiste iprean@mabdosagratnites not exceed
the equivalent of bgutaneous oeof}mm irelix, mor rfr%tlbitl am that does not
excee thelﬁélétl%va §}L'1Jet’ gf%pgﬁ%lﬁa glndZ%S ¥ os§ g}a@%?cggr %%%%%%ﬁ)ﬁ %/%%élfeuslent IIEcr%‘filgtlg/ozg{dditionally
contain a sinbtateacentadihnigiratidmsage unit containing one or more ML substances in an amount

equivalent o a suheuaneAYE ose.0h iRt RO MG GuRIEIRERN AU aiERR 2

subcutaneous dose of 5,000-10,000 I.U. unhCG. In another preferred émbodiment of the present kit,
the dosagdonRsEoManhty becarstyed an fimiting The deatweHiiginsehbrethnfomgede unit containing

one or m0r&e@ﬁ%ﬁﬂ@%@&ﬁ%@%%ﬂg%%&‘ﬂﬁﬁ@@fﬁiﬂ%%ﬂ%&h Adlyshiasipages are

combined in a cartridge for once daifly subcutaneous self-administration. Prefefably all the dosage
units WithirFerRbBianthercafe hsanatvarh faeasingmths Igyephipr imdrerssdpmeterafdosage units in
the kit are preferably suited for intramuscular or subcutaneous administration. The present invention
is further illustrated by the following examples, which, however, are not to be construed as limiting.
The features disclosed in the foregoing description, in the following examples and in the claims may,
both separgtelyvpdg any 10 combination thereof, be material for realising the invention in diverse
forms thereof. EXAMPLES 15 Example 1 '

15 Example 1
An open-label, controlled clinical trial is performed to investigate the efficacy, safety,

and tolerability of premature endogenous LH-surge prevention in 90 female subjects
undergoing COH and subsequent IVF and embryo transfer (ET), using daily subcutaneous
administration, from day 6 of recombinant FSH treatment up to and including the day of

20  urinary hCG treatment, of 0.25 mg cetrorelix (30 subjects), 2.0 mg cetrorelix (30 subjects) or
2.0 mg cetrorelix combined with 400 L.U. recLH (30 subjects).

Although this treatment is suitable for all types of IVF patients (e.g. within the age
range 18 to 45 years, with or without displaying polycystic ovarian syndrome and with or
without a reglilar cycle), the following selection criteria are set forth in the investigation:

25 healthy female partners of infertile couples; age at the time of screening between 20 and 39
years; a regular menstrual cycle, and willing to give a written informed consent. However, no
special precautions concerning body weight or body mass index are taken.

Prior to the first administration of recombinant FSH a blood sample is taken for
hormone analysis (estradiol and LH) and a standard urinary hCG assay is performed to

30  exclude pregnancy. Recombinant FSH treatment is started at day 2 or 3 of menses by a daily
subcutaneous injection until the day of hCG administration. During the first 5 days of
recombinant FSH treatment the daily dose is fixed to 150 IU. Starting at day 6, blood samples
for hormone analysis are taken once every two days prior to drug administration and

10



. An open-label, controlled clinical trial is performed to investigate the efficacy, safety, and tolerability of
premature endogenous LH-surge prevention in 90 female subjects undergoing COH and supsgguegt
1VF and embryo transfer (ET), using daily subcutaneous administration, from day 6 of recombinant
FSH treatment up to and including the day of 20 urinary hCG treatment, of 0.25 mg cetrorelix (30
subjects), 2.0 mg cetrorelix (30 subjects) or 2.0 mg cetrorelix combined with 400 I.U. recLH (30
subjects). Altiieroghgripbaeneniatirsnfitabielegrawtypepesforured tnisdiestelbneneitrynthadailyange 18

to 45 yearsinq\ggﬁﬂ%\ﬁggig%tfgé%g{ﬁgiﬁgnpgyﬁystic ovarian syndrome and with or without a regular
cycle), the following selection criteria are set forth in the investigation: 25 healthy female partners of

infertile couples; aYEURcHIEIERYS BiecioriHE waMyaH-c0(hHd isradmirasjerad- whaseliles cle,

anql willing i&&%lﬁdb@@@é&ﬂ%ﬂi%&@ﬁéﬁﬁ-dﬂﬁ‘%@ﬁ?&asﬂ?e@%ﬁi@ﬂa@éﬁﬁ@%@%m@&% dy
weight or body mass index are taken. Prior to the first administration of recombinant FSH a blood

sampleis taRENFSFUEDIFhREHRERRISREALYR-2AdNe K-a standard urinary hCG assay is
performed to 30 excldfl§ ARanNAYusRBELN BINAD L tHiRaln aRitiscHMitdrude). B ok gfynenses by

a daily subcutaneaqus injectign until the day of hCG administration. During the first 5 days of

recombinariPESHeRe A AEHEIHAtiQH o Yenting L BraBaites 'ShrtiidhandasrBCHSauSARAES for
hormone apalygage ThieaRatedas Ystwpdtars Rppitm civOvatpatiiatiatinRaothd €01 WiR 2007

ultrasonographic manitoring of. follicle gr is perfarmed. to adjust, if neccesary, the daily injectable
dosis of re %ﬁ%ﬂﬁ%ﬁ%&%ﬁ&%&%ﬁé@%ﬁ%ﬂa drhaRPREEneops Hﬁf@%?ﬂrﬂvﬂistered,
when &t leasitrobete doHiddlyekeegelof 2idumgtevidi drwithvas/0EhBl edlliy) i rasidusleratdnadd
subsequently 5 oocyte retrieval is ormed typically 30-36 h later. A dall ta s dosage
o12.0 mo CEIRSTATY HHRH S AP U0 R PR R SER R Ko e AL Fiaching o

premature LH-rise than a subcutaneous dosage of 0.25 mg. This effectiveness is especially apparent
in 1VF patig‘&t@%grgoing COH who have a bodyweight of more than 75 kg. In addition, daily
subcutaneous administration of 10 cetrorelix at a daily dosage of 2.0 mg (with or without 400 I.U.

_recLH) is well-tolePR@Xesiie SHERCH Srappardmmae &realess eriiefiEinyseiditand
subsegienNdz sl &Il Tha5eRlesAre subsequently fertilized in vitro and two days later no more than

two embryos are transferred to the uterus of the patient. In order of magnitude, the highest
implantation and pregnancy rates are obtained in IVF-patients, in whom premature LH surges
are prevented by a daily dosage of a combination of 2.0 mg cetrorelix and 400 TU recLH.
Lower implantation and pregnancy rates are obtained in IVF-patients, in whom premature LH
20  surges are prevented by a daily dose of 0.25 mg cetrorelix. Finally, lowest implantation and
pregnancy rates are obtained in IVF-patients, in whom premature LH surges are prevented by

a daily dose of 2.0 mg cetrorelix (without co-administered recLH).
Example 3

25 Examples 1 and 2 are repeated using 2.0 mg ganirelix instead of 2.0 mg cetrorelix. The

results obtained are very similar to those described in examples 1 and 2.
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- Oocytes are retrieved from the human females that have undergone COH as set forth 15 in example
1. The oocytes are subsequently fertilized in vitro and two days later no more than two erqbgyggﬁa%w
. transferred to the uterus of the patient. In order of magnitude, the highest implantation and pregnancy
rates are obtained in IVF-patients, in whom premature LH surges are prevented by a daily dosage of
a combination of 2.0 mg cetrorelix and 400 IU recLH. Lower implantation and pregnancy rates are
obtained inQUAIPASients, in whom premature LH 20 surges are prevented by a daily dose of 0.25 mg
cetrorelix. Finally, lowest implantation and pregnancy rates are obtained in IVF-patients, in whom
premature LH surges are prevented by a daily dose of 2.0 mg cetrorelix (without co-administered
recLH). Exdmple Yo saniistesce hadng hutsinapiagteermeipetyityd lgEmsvbitames)éndhoef 2.0 mg

cetrorelix. Thesults SPIANESALENEN AImRLIRINRRS descr iR e ARISdi A0 11 2 0 MAR

2007 CLAIMS 1. Use of a'substance havingluteinising hormone activity (LH substance) in the
manufdctureypeigtphaletier di scapenmabasivoreiosaiskmgthoh edmartishedhe eherlBiaistption to
hyperstimulgtipRip.g @mmalian female, said method comprising the co-administration to said female
of: a substance having follicle stimulating hormone activity (FSH substance) in an amount effective to

stimulate multiprbstracedrayagfopilsstingdaiintobaplanehehisity HeHBhstimeRnpaagBRist in an
amount equivalgatioadlaiiv s HRAHIAD EAHSIaSR AlighiRast 0-5 Mg ganirelix to prevent a premature

LH-surge; and the LH substance in an amount effective to prevent or suppress symptoms of
luteinising horgraadotrarindeliedsinghpsmanin (CGrBH  Batagnmist iani emorthedainMenbinagetist;
followegl by the aclministialiafobrEIRBE AhE bz e pRAHE NG SHRRIANER (llocSHRtance) in an
amount effective to stimulate resumption of meiosis and luteinisation, and 15 wherein the LH
substance i& ndhebRAisidytrar ithan aneust plieatvcrtmpatrenbon sgppiesoTHmRi B REAteinifE ein the

method additioml%&se@rﬁ%ﬁaﬁeﬁ@}%@ﬂﬂﬁlgsm B 1 ARNYREURGPOCRS CAEE QUe SR mature
ovarian follicles; 20 fertilising one or more ova in vitro; ]
followed by the administration of a meiosis and Iuteinisation inducing substance (ML
substance) in an amount effective to stimulate resumption of meiosis and luteinisation, and

15  wherein the LH substance is not obtained from the urine of human females.

2. Use according to claim 1, wherein the method additionally comprises the sequential steps
of:
e harvesting one or more ova from mature ovarian follicles;

20 e fertilising one or more ova in vitro; a

o transferring the resulting embryo into the uterus of a mammalian female.

3. Use according to claim 1 or 2, wherein the LH substance is administered in an amount
effective to maintain the females blood serum concentration of LH substances at a level

25  equivalent to more than 1 L.U. LH/litre, preferably at more than 1.2 L.U. LH/litre.

4. Use according to any one of claims 1-3, wherein the LH substance is administered in a
daily dose which is equivalent to an subcutaneous dose of between 1 and 40 L.U., preferably
of between 2 and 15 I.U. recombinant LH per kg of bodyweight.

30
5. Use according to any one of claims 1-4, wherein the GnRH-antagonist is administered at
least during the period starting with the moment when the largest developing ovarian follicle

has reached an average diameter of 14 mm, preferably of 12 mm, most preferably 10 mm and
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- transferring the resulting embryo into the uterus of a mammalian female. 3. Use according to claim 1
or 2, wherein the LH substance is administered in an amount effective to maintain the fezﬁll Arpl%@d@
- serum concentration of LH substances at a level 25 equivalent to more than 1 I.U. LH/litre,"preferabl
at more than 1.2 LU. LH/litre. 4. Use according to any one of claims 1-3, wherein the LH substance is
administered in a daily dose which is equivalent to an subcutaneous dose of between 1 and 40 LU.,

preferably efisi@weeday prer 16 the)adeusisitatianof Fapbksubsieaes vl arsens ol ¥etording to any
one of claiggnliti¥BERAINREFRRBIBERIRE RRShis,aginistered at least during the period starting

with the moment when the largest developing ovarian follicle has reached an average diameter of 14
mm, preferably of 12 mm, most preferably 10 mm and 12 2 0 MAR 2007 ending one day prior to the

administragonaddhecdilisy RS RRIGhELROMRMAULS aliegiuetR siiRulalgisshRiRiammahiRiedistand
luteinisation. 6. Use according to any onge of claims 1-5, wherein the GnRH-antagonist is administered

at 5 lehst dEhgriRe pasBerad remeRensraitibesolays after st pladministiationoh e i sH
substance sgbsddeasrheiRys: ariipihe administationebtheriile MIbsidERAID AnARALRIt effective to

stimulate resumption of meiosis and luteinjsation, whichever is.the earliest, and endjng one day prior
0 saict achTTSHAR 6 B SRR TP JECOTOIT o SN oF LTS Werein the

LH substargdiigzaadasisnie tatskia admimingtion petedbrimsacisg 2 days after the start of
administration of the GnRH antagonist and ending with the discontinuation of the administration of the
GnRH antagonist. 8. Use according to any one of claims 1-7, wherein the FSH substance is
administer@d afsd sclmadin tirm yhmpefiddisiaitiogvhei@ys oy EfHraliist4h caissad ftenitiver dé mid st
spontaneoys_.menses until the day before administration of the ML substa [ mount effective
> stmuat L DT g 2R TR S b AR R LA TR
wherein then@eRlngnwithdhisdiscentmoibirofifiib ed@iniptmatpoeiistiGgRi gatdigelisstcetrorelix, a
precursor of ganirelix, a precursor of cetroretix, or mixtures thereof. 10. Use according to any one of
claims 1-9, wherein the GnRH antagonist is administered in an amount equivalent to a daily

~ subcutanedusUkssteesfrdigg4 ®amyagamfelgims 1-7, wherein the FSH substance is administered at

15  least during the period starting 8 days, preferably 6 days after the female's spontaneous
menses until the day before administration of the ML substance in an amount effective to

stimulate resumption of meiosis and luteinisation.

9. Use according to any one of claims 1-8, wherein the GnRH antagonist is selected from the
20  group consisting of ganirelix, cetrorelix, a precursor of ganirelix, a precursor of cetrorelix, or

mixtures thereof.

10. Use according to any one of claims 1-9, wherein the GnRH antagonist is administered in
an amount equivalent to a daily subcutaneous dose of 0.8-4.0 mg ganirelix.

25
11. Use according to any one of claims 1-10, wherein the LH substance is selected from the
group consisting of recombinant LH, chimaeric or otherwise modified gonadotropins with

LH-activity, low molecular weight compounds with LH activity and mixtures thereof.

30  12. Use according to any one of claims 1-11, wherein the LH substance used to prevent or

suppress symptoms of LH deficiency is obtained from a recombinant cell line.

13. Use according to any one of claims 1-12, wherein the FSH substance, the GnRH

antagonist and the LH substance are administered at least once a day, preferably parenterally.
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25 11. Use according to any one of claims 1-10, wherein the LH substance is selected from the group
consisting of recombinant LH, chimaeric or otherwise modified gonadotropins with LH-acy'vdtyMA W
molecular weight compounds with LH activity and mixtures thereof. 30 12. Use according to any oY bf
claims 1-11, wherein the LH substance used to prevent or suppress symptoms of LH deficiency is
obtained from a recombinant cell line. 13. Use according to any one of claims 1-12, wherein the FSH
substance, the GnRH antagonist and the LH substance are administered at least once a day,
preferably parenterally. 13 2 0 MAR 2007 14. A pharmaceutical kit for use in a method of controlled
ovarian hyperstimulation in a mammalian female comprising: 5 at least one parenteral or oral dosage
unit containing one or more FSH substances in an amount equivalent to a subcutaneous dose of
50-1500 I. ). BSH-AhIRBSANRPALPTUSI 3hdOSAGRANLENHNR QAR WAL Rl ANtagonists in
an amount equivalent to a subcutaneous dose of 0.5-25 mg ganirelix; 10 atleast one parenteral
dosage unft %H’&Wﬂ}?ﬂ%n@'ﬂ?lﬁ&)@@rﬁ'%bstances in an amount equivalent to a subcutaneous dose
of 50-3000 I. U. recombinant LH; wherein the LH substance is not obtained from the urine of human

females. 15 15. Bhresiasepirahistapecomliogsiac|intddaniig ®ia shenelTesIe subikigREE&ining one or
more FSH S“bStﬁn”&?a.ﬁL%ﬂ%%@Q%&ﬁlE%OQJﬂUﬂgl%aﬂed%é%%%-%BB'ﬂ ghtagoenists and the dosage unit

containing one or more LH substances are combined in a cartridge for once daily subcutaneous

self-administration. 20 14
¢ atleast one parenteral dosage unit containing one or more GnRH antagonists in

an amount equivalent to a subcutaneous dose of 0.5-25 mg ganirelix;

10
» at least one parenteral dosage unit containing one or more LH substances in an
amount equivalent to a subcutaneous dose of 50-3000 |. U. recombinant LH;
wherein the LH substance is not obtained from the urine of human females.
15

15. Pharmaceutical kit according to  claim 14, wherein the dosage unit containing
one or more FSH substance, the dosage unit containing one or more GnRH antagonists
and the dosage unit containing one or more LH substances are combined in a
cartridge for once daily subcutaneous self-administration.

20
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