WD 03/ 022302 PCT/ GB02/ 04158 Use of hCGin controlled ovarian
hyperstimulation 5 Field of Invention The invention relates to the field of
in vivo awd a3m22802r 0 assi sted reproduction technol ogi es (P&RIGB02/04158
specifically controll ed ovarian hyperstinmulation (COH) wusing

gonadotropi ns. 10 Background of the Invention Treatnment of infertility by
assi sted reproduction technol ogies (ART) such as in vitro fertilisation
(I'VF) or I'VF in conjunction with intracytoplasmc sperm injection
(I'VF/1CSlI) and enbryo transfer (ET) requires controlled ovarian
hyper sti nmul ati on (CO-i) to incr ase the n nber of female arretes 15
Standard regi mens' for 4880l Relaa.contrglicg, ovadan gyperstimilation; |, whi ch
endogenous | uteinising hormone (LH) is suppressed by adm nistration of a
gonadotropi n rel easi ng hornmone (GhRH) agoni st followed by a stinulation
phase i nswhi clhiefdhof inwattion devel opment (fol i cul ogenesis) is induced by

about 150 20 Thy digine kelptbsodh® iRl ol i Bl PLATP et St pelfdoh feeq
Al ternati vel yteshnubgmsu (AR T)ssprcificalid cantrelled pvaniameyperstimulatido {e@H)

.menstruatio LENg the occurrence of an LH surge by
adm ni stratlgl#]é/}ﬁ? g%n%wﬁf(l?@n%agom st, usually starting on about day 6 or 7

of FSH admi nistration. In superovul ation protocols for ART, multiple
follicular devel o t Iis the desired aim Wen there are at |east 3
fol licled >1 ee%igﬁb%guﬁ%ma singl e bolus of hCG (5-10,000 IU) is
given to tri Q‘Dl%ratmléluli@ﬁ|h@ﬁllltpb?)ds@lstém@pﬁ?éd’udti%nttemﬁbléges?qﬁR?v&sh@hllas after
t he hCGanecllogﬁ TE‘%ﬁ i\?@agﬁ: theu t?%)&gﬁln i sts_and

ant agoni sts i/ YW fert t'é’f?t( ordyF ik SOpIDy ?1? ?N(’Jth 'gya AETMePRPTH sur ge
that woul d canpetipn€hi/ICR) andlembryo trandferdET) cdquitestasintrofed ovadan GhRH

agoni st r egi Off@g;%réﬁms|a%88366H>tt8¢nﬁe£§&fr@d GHRBER bftehidie Ghfiigs |t has been

found that | eal. phase of
the cyct® pr e‘é@(ﬂlldﬁgd eagimens oier GRIt dglue aslowsereguigtionrrhasesBavhiefed wi t h

easi er pati endn o%‘d%ubIuﬁlemugﬁghbﬁhonéampﬂslsu@lpﬁesseelb;' adimigiugionl df et t er
clinical results4Theue0 rel ativel W to the
Clinic but | SoTEANERIYIAe o ROETRY (nRED agpRis bRl By astmbiptes
phase in which follicular development (folliculogenesis) is induced by daily
administration of follicle stimulating hormone (FSH), usually at about 150
20  lU/day. Other molecules having FSH activity may also be used.
Alternatively stimulation is started after spontaneous or induced
.menstruation while preventing the occurrence of an LH surge by
administration of a GnRH-antagonist, usually starting on about day 6 or 7 of
FSH administration. In superovulation protocols for ART, multiple follicular
25 development is the desired aim. When there are at least 3 follicles >16 mm
(one of 18 mm), a single bolus of hCG (5-10,000 IU) is given to trigger
ovulation. Oocyte recovery is timed for 36-38 hours after the hCG injection.

The rationale for the use of GnRH agonists and antagonists in this context is
30 the prevention of an untimely LH surge that would cause premature
ovulation and follicle luteinisation®. GnRH agonist regimens have become
the accepted norm in the clinic. It has been found that long regimens (i.e.,
those started in the midluteal phase of the cycle preceding ovulation
induction, or before) are associated with easier patient scheduling, greater
35 follicle yield, and overall better clinical results. The use of GnRH
antagonists is relatively new to the clinic, but is expected to show similar



- 2 benefits, with the added advantage of a shorter treatnent regi nen. The
prol onged adm ni stration of GiRH agoni sts or the adm nistration of GIRH
ant agoni swe @230t s i n prof ound suppressi on of endogenous PCHGBIRI0$1585
situation, while not inconpatible with follicle devel opnent, does not mmc
the natural cycle. In the natural cyclé, 2LH | evel s show a gradual increase
several days before the peak at m dcycle. Several groups have explored the
rol e of chorib@nBﬁthMinb@radﬁﬁﬁ adeeptage oftashrrtgrdfeBMENHERAMESn and ART. As
is well known and recognised in the art, techniques or nethods of

ovul ation induction (01) are distinct from net hods of CCOH, al t hough both
may invol ve fhe p&dhjnlgiedtachnihtsrh*adbn BBRn R laigonists et the/ adringirationeaft i gat ed

th | f d
ovar i an hype RISt TauinrotdnddtbBrocsin ?{Je'l"??’&y’ﬁ’”%wmég“sﬁear ted
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until ovul at kn4ggaltdy ﬁﬂelrrﬁﬁe\ﬁa‘hh}aﬂcmé lLSH qgveﬂl@%ow aduabieceazle smal |
(<10 nm, nediu follicles were conparable

>
bet ween a gr éﬁﬁerﬁié@Y%Pﬁ%% Bﬁﬂkagﬂ')éﬁ Y- 20 group receiving FSH al one,
however, the cunul ative dose of FSH and the duration of FSH stinulation
wer e reduced in the hCG treated group. Messinis et al. report ovul ation
i nduction i nSeveraligsoupshaxmexplpisddhgrreleof ¢horiegitgoradarniRCEhR uses

daily dgses B(IFQW%WcﬁJduUnQﬁFJ‘ARﬁ' PARHsamsl) l’er\‘é)wr?ﬁngltéd: léé‘tflrﬁth'erﬁﬂ atory

phase and sing e or e ses The
pregnancy rat@chnigy El? d§e Qvﬁlﬂ?‘f’f‘d'ﬁ“ﬂ&&?“ (Eﬂ} @5’3@'& ”qefa%fn%ﬁf’gs
recei ving mubf Cote, m%u@QSﬁhMnngollvbethéaﬁeraﬂspbaeleanSbbnpar ed to a
control group that received only a single ovulation inducing/triggering
dose of hCGﬁ 30 Proper follicular devel opnment is of course essential for

successf ul coﬁ%t'é?’%ve"'ﬁ%@%te& 1M R 1B FI0ROIBS PSHT GNa¥l st ation
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The numbers of small (<10 mm), medium (10-14 mm) and large (>14 mm)
follicles were comparable between a group receiving hCG and a control
20 group receiving FSH alone, however, the cumulative dose of FSH and the
duration of FSH stimulation were reduced in the hCG treated group.

Messinis ef al. report ovulation induction in anovulatory women (WHO group
) using a regimen that uses daily doses of hMG (75 IU each of FSH and LH)

25 during the stimulatory phase and single or multiple doses of hCG during the
luteal phase. The pregnancy rate was found to be significantly increased in
patients receiving multiple hCG doses during the luteal phase as compared
to a control group that received only a single ovulation inducing/triggering
dose of hCG®.

30
Proper follicular development is of course essential for successful ART
methods. However, there are some cases in which ovulation and fertilisation
are achieved, and yet improper implantation of the embryo prevents
pregnancy. In other cases, spontaneous abortion (miscarriage) occurs

35 during the first trimester. Both these problems may be associated with
conditions in the endometrium, which is quite sensitive to hormone levels.



WD 03/ 022302 PCT/ (B02/ 04158 - 3 Thus, it can be seen that even once
follicular devel opnent, ovulation and fertilisation have occurred there is
no guar arweas23e2 successful pregnancy and probl ens w t hPCRgBIROaSBON and
early mscarriage are often encountered. 5 In sone patients, tendency to
abort or failure to inplant may eventual I3 be overcome, but to do so
requires repeated ART cycles, with consequent negative, physi.ol ogi cal and
psychol ogi cal | B¥$.dt¢an B% SFﬁB”b%YII‘?V@ﬁ‘tqnqerfg@PH@F de %Pp@ﬁf‘g ,ovilj%é'gg bl ems
represent an festiizationlhlaye pecuomed therstisi nblguaaritée lof ackictesgiulqayegnanycy Met hods
for increasing i elp! . | ear| ksgarriage rates,
particul arly :?rp}& ggén?q%gh@zlrﬁﬁ%'ﬁgﬁgng%ﬁ??jﬁ%gﬁﬁngﬁ%f/"‘y%g];t?ﬁabl e. 15 Sunmary
of the inventéneounteried. an obj ect of the invention to provide an inproved
met hod o% adm ni stration of gonadotropins for COH, |eading to inproved

I mpl antation rates and decreased mscarriage rates. 20 It is a further

obj ect of t helni spreapatentsptepidentylto abontbh failufeto inmastanaygvemuatipbacy

rates, e.g. by | Vi i . / Lscarriage
ates, i n part PR BBk Ao Rl deb R AR Bl AT BahSKLERL 25 2
fol | owi ng a neegative phwsickegiesl angdepsychbplogicapaffeetaton thapatigot. g otbeul at i on

I nduction. 2 fel , ' Welcr | human
chorionic gg%%e{[gaorﬁsr"otgléﬁé F @é@ﬁ%rre%%%gggﬁgﬁéé&?ﬁg? ggﬁgﬁ%r? %ﬂﬁgbﬁﬁa%uf acture
of a el canlREKIQPregN@HGY-agi ng i npl antati on and/ or decreasi ng niscarri age
rates of an enbryo in a human patient, wherein said nmedicanent is 30

adm ni stered before ovulati'on or ovulation triggering. In a second aspect,

t he i nvent i onMpttmdsdes increasingtmplantation iates @mndcdeajeasing eadpnis¢ard@eor an

anal ogue ther%?éesg pL ic ng@)n@;&ﬂfju%ﬁbﬂ%méﬂ,%tmmggmyq)%qrgg@ ng

m scarriage r a yo'In a human patient, wherein said hCG or
an anal ogue thereof is adm nistered before ovul ation or

15 Summary of the invention

It is an object of the invention to provide an improved method of
administration of gonadotropins for COH, leading to improved implantation
rates and decreased miscarriage rates.

20 It is a further object of the invention to provide a method for increasing
pregnancy rates, e.g. by improving implantation rates and/or decreasing
‘miscarriage rates, in patients who are not undergoing COH, for example, in
patients following a natural ovulatory cycle or in patients undergoing
ovulation induction.

25
In a first aspect, the invention provides a use of human chorionic
gonadotropin (hCG) or an analogue thereof, for the manufacture of a
medicament for encouraging implantation and/or decreasing miscarriage
rates of an embryo in a human patient, wherein said medicament is

30 administered before ovulation or ovulation triggering.

In a second aspect, the invention provides a use of human chorionic
gonadotropin (hCG) or an analogue thereof, for encouraging implantation
and/or decreasing miscarriage rates of an embryo in a human patient,

35 wherein said hCG or an analogue thereof is administered before ovulation or



WO 03/ 022302 PCT/ GB02/04158 - 4 ovulation triggering. In a third aspect,
the invention provides a use of human chorionic gonadotropin (hCG, or an
anal ogue wbaseef3p2 f or the manufacture of a 5 nedi canment f @CTIGE2i0mISS
conjunction with controlled ovarian hyperstinmulation (COH) in human
patients using FSH, or an anal ogue thereéf, for aiding inplantation and/or
decreasing mscarriage rates, wherein the nedicanent is to be adm nistered
starting bef owilation ttiggaringy after commencing FSH treatnent. 10 In a
fourth aspect, the invention provides a use of human chorionic
gonadotropin (hCG, or an anal ogue thereof, in conjunction with controlled
Oxari aP h%’perlﬁtdamrﬁaisip@ﬁt,(tmi)/ehﬁoﬂﬂp/fmﬁdesaé ueato$ huaiamochddidnior an anal ogue
t hereof, for aiding i ation_and/ or ' ' i 5 rates,
whor ei 't he. 1 9ptR IR b 80 cBiiotie, BERT ol ik MebRcR G 2P [ 7
bef ore tshe 1Ghedidageat farruseomeeniinatiorFBithtaoatioledpvarian yperstimuatigyct , t he
I nvention prow ‘ ? i bk L i 5 AN g
%cﬂ@fm%r%gﬁ% PR LSy IEORPARAN BABIOGAE therdr] Br aidihd)

i mpl antation 'of an e r décreasing mscarriage . 20 rates,

optional | y anpfdaiemang/or HeelsapgdniseATROEH AW rthgimﬁf?'%m?_@bo 1U
hCG or an angt®pyadniipieItd sifting berge thé\ 0t dapeftepspmeierding FSH nvent i on
provi des hCG,or ,an _anal ogue thereof for use in conjunction wth controlled
ovari an hypertgqqt'??ﬁpgtion (COH) in human 25 patients using FSH, or an

anal ogyg thereof, for aiding inplantation and/or decreasing mscarriage
rates, wherein the hCG or an anal ogue thereof, is to be adm nistered
starting bef ¢n@ foneh BSPRCH e iavertior pravidas & yseghhumasghasionic 30 1n an

?l ternative @m_@bfﬁeah (WO, bhi® BhbRIYUBtAFIeBE SN RERjUPCtiEN vﬁmﬁéd?ﬂﬂﬁe]gt her eof
enbryo i a IRAEAN CAPPERMORYEE Gy oirresPaes W] FSEE oAb oo 1o
adni ni st er ed dpalayue therdaff fooaidimg owplbatation andiggiedreasing iscardaget f urt her

gé-?-/e&&;; Bi 1%{?&53?%&5'%%5 he® &F QY bfisRgle ThaRBFIsAb PA Gl starting

before the 10" day after commencing FSH treatment.

In a fifth aspect, the invention provides a pharmaceutical composition for
use in aiding implantation of an embryo and/or decreasing miscarriage

20 rates, optionally and preferably in conjunction with COH, comprising
25-1000 U hCG, or an analogue thereof, per dosage.

A further aspect of the invention provides hCG or an analogue thereof for
use in conjunction with controlled ovarian hyperstimulation (COH) in human

25 patients using FSH, or an analogue thereof, for aiding implantation and/or
decreasing miscarriage rates, wherein the hCG or an analogue thereof, is to
be administered starting before the 10" day after commencing FSH
treatment.

30 In an alternative embodiment, the invention provides hCG or an analogue
thereof for encouraging implantation and/or decreasing miscarriage rates of
an embryo in a human patient, wherein said hCG or an analogue thereof is
administered before ovulation or ovulation triggering.

35 In a yet further aspect, the present invention provides a method of



- 5 encouraging inplantation and/or decreasing mscarriage rates in a
patient, which nethod is used in conjunction with controlled ovarian
hyper st i maiDaBiozaso2 usi ng FSH, or an anal ogue t hereof, whi cirCHEIBVRM415ONDr i SeS
the admnistration to the patient of hCG or an anal ogue thereof, wherein
said 5 adm nistration starts before the BOth day after commenci ng FSH
treatment. The present invention also provides a method of encouraging
i npl ant at i on ergayragingdmpianiation and/eadecragsingdnissairiags rptasi s patigiitch
met hod conprigRgh AEMHOAIS USEH McéruidtorPwit 8BhtrOIfdd SVarkih RbEratHEIatiBRT eof ,
wherein said hCG géq_bor an_anal o {.he t(%er%of | s, adm ni stered before
ovul ation or '$09 P %{&3?9%. ereof, which pathiodcaiprises the i nvent i on
grp?/i dgs a kiédrﬁbﬂsttai'@n}to thiodatiemofinkd Gor 48 analogue hergofeivberdin gait4 or nore
aily doses o - - ' [ ref er abl
about 15 IU%@E‘?‘E%{/%%{O&SS&&?P %fog(?ﬂ%g% gggrgﬂéﬁc%@"%wg&a§sggg%a§n%{1 ?'hCG f)c/)r
ﬁ)c(:grrgl e 4, 5, 6, f7 orb18 daily doses of hCG preferably about 25-1000 IU
ay, nore_prefera ahout 50-100 U h ay. 20 In a .further aspect,
The | mvent § onThh BURSSL MveRNien fls RPUARS @ FATAPH &) ERFPUROY IMBRIGIAG! or
geplreazl ng m'?n?cﬁbf Hé?@aﬁhb@iSféﬂﬁg&iréte@dﬂprpeﬁielmg whitl nBethbd iconfprises 6 to 8
aily doses o .or. e r | es. of . at
about 25- 100(?‘?@%‘%% f%?%@(‘ﬁf&?@ 8’?3%é8§'t°9§8?%16¥’ﬁ819@%§“d%§}8ggu%h Kits
may or nmy noir areanslegdue therenf isradnioistetied thefume ovulBiopresfevudation t he kits and
phar maceut i caj; ég é)sitions, of the invention are designed for use in the
0

nmet hods and us the invention. Detailed description of the invention
30 Human chorionic gonadotropin (hCG is a heterodineric glycosylated

pepti de hor mgne jch is produced b he. pl.ac r.i regnaney. (bt
appears in s Pﬁﬁ%@ﬁ?eﬁf ﬁ@r'nf'%?tf% é@‘g{d}%ﬁ ﬁgfﬁ uggt@’@ﬁéﬁma}g% g#\e
c](c)r pus | ut euwn mbtes ipréfdratdy rdiaronoreéataily aloses of bBbh prefeally aboutiéh-288cr et i on
of 3S tro r | ' se it
"< oni e pr eabhFSEEf B EfPali A0HuPSY | CpER AT YT st P ot
t hought to to8 daily doses of hCG, for example 4, 5, 6, 7 or 8 daily doses of hCG,

preferably about 25-1000 IU hCG/day, more preferably about 50-100 U

hCG/day.

20 ~In a further aspect, the invention provides a kit for aiding implantation of an
embryo and/or decreasing miscarriage rates, the kit comprising 4 to 8, 5to 8
or 6 to 8 daily doses of hCG, for example 4, 5, 6, 7 or 8 daily doses of hCG,
at about 25-1000 {U hCG/day, preferably at about 50-100 IU hCG/day.
Such kits may or may not be used in conjunction with COH.

25
Preferably the kits and pharmaceutical compositions of the invention are
designed for use in the methods and uses of the invention.
Detailed description of the invention

30

Human chorionic gonadotropin (hCG) is a heterodimeric glycosylated
peptide hormone which is produced by the placenta during pregnancy. It
appears in serum shortly after fertilisation, and acts to maintain the corpus
luteum after LH secretion decreases, supporting continued secretion of
35 oestrogens and progesterone and preventing menstruation. Because it is
only present at significant levels in the pregnant female, it is not thought to



WO 03/ 022302 PCT/ (3B02/04158 6 play a significant role in the natural
ovul atory cycle. It is known that receptors for hCG exist in the gonads,
t he ut er Wwo oBabizepi an tubes, placenta and in endonetrial PamGBoROMSET i al
cells'. hCG has the longest half life of the gonadotropins8. 5 The

I nventors have unexpectedly di scovered-that adm nistration of hCG or an
anal ogue at | ow doses during the stinulatory phase of ART cycles has a
benefici al efflaca significand nalady theanataral@vylatdry cyict. nl is)kncb\mi/lteési ng

| mpl antat i on BRalEFs BY heRs EIRPINeYhERL! ihAUReRAY PlopkliCtBEB! SiBELAR * | oW 10

I
doses" enconpasses doses less than'tt ose conventional ly u |
particul ar pa&nddAtendematiigland mypmedial Cﬁﬁﬁsluhéﬁ bas the @.”Qﬁgwﬁﬁl'd%lqr}itgﬁl ar
mat ur ati on, dd,u@uog_{l)_hmrss,t o ovulation ("the follicle (or ovul ation)
triggering dose"). e follicle/ovulation triggering dose of hCG (usually
in the range of 5,000-10,000 U hCG w Il vary on a patient-to-patient

basis. 15 As ! ' ' (b OGRS
above, the gg%%?%?@ﬁ?ﬁ%\ﬁé g&%%&%’i?gﬁ?&%@ﬁ“é?é%ﬂﬁgﬁ%n tri gﬁ;eri ng dose
of hCG is of menanalegus pblew éosas duiingdhe simulaienpbipss P%RtTrqvglféri Ast ep,
oocyt N Mt ur glenefcial éﬂecthnzys}’éghaﬁ(ty)@téé,ldfny 5} hidihgséeipcreashiy an o?/U! ati on
stinulation Qr triggerin step ‘or oocyfe. maturati-on step i. vj ng the
admi ni strati Hﬁ‘piﬂ‘”t% @'P'f?/%g% dSF'peaﬁ@@ m#ﬁg{ﬁ&?errat%%l-@’ec E%Sdg%ﬁl M}once
adequati@ f ol ldosebaencenpissesatusebdesss thaarthadbse vedventianaljy ised 4m anul at ory
phase of the g?j I ' by B ; | | v -&ﬂgp ' | on of
FSH or an angl é é%%%@é#? ﬁ{gg}eﬂﬁ)&l&(}i@ﬁf&gyhﬂé& 'c')é'gﬁgqsf@.l Qrgjé(ﬁjrré@(?q’f erence
between the justipsios tandulation (‘the folisle@rmvetation) figgaiinostosend T prior art
regi mens is haticRividtdnafghetirtd 86R0of KOG DEuAIEinghe Tangd of y phase, i.e.
bef ore adequat e ?ol | cu]bra}q gevg OJ)rrent hats %en acpbev.ed and before
ovul ation oc&Pe0-4P.000 U hGGewdivary o a patiepiHPRaleD} BASISt doses bel ow t hat
whi ch ijpduce oocyte maturation and ovulation stinulation, i.e. at doses
bel ow the ovul ation triggering dose. Such 30 regimens of the present
i nvention gi s carske sees diopr ths digcussieinebefesdaid COHegiIBeENs APP¥ALALI on and
m scarriage. jhMiSistrafloR6E HiSEIGE d¥sé o SRil&TS®igbering dose of hCG is often
referred to in the art as the ovulation triggering step, oocyte maturation step
or ovulation stimulation step. Such an ovulation stimulation or triggering
20 step or oocyte maturation step involving the administration of a high dose of
hCG is however only carried out once adequate follicular development has
been achieved during the stimulatory phase of the COH regime, i.e. the
phase involving the administration of FSH or an analogue thereof to induce
folliculogenesis. A major difference between the methods and uses of the
25 present invention and the prior art regimens is that hCG is administered
during the stimulatory phase, i.e. before adequate follicular development has
been achieved and before ovulation occurs or is triggered, and is
administered at doses below that which induce oocyte maturation and
ovulation stimulation, i.e. at doses below the ovulation triggering dose. Such
30 regimens of the present invention give rise to surprising advantages in terms
of implantation and miscarriage. Thus, in accordance with the present
invention the low doses of hCG are administered in conjunction with COH
regimes during the stimulatory phase before adequate follicular
development has occurred and before the final high ovulation triggering hCG
35 dose is administered to trigger oocyte maturation and ovulation.



i nvention the | ow doses of hCG are adm ni stered in conjunction with COH

regi mes during the stimulatory phase before adequate follicular

devel opmew0D obasg23orcurred and before the final high ovul at iPca/aBiggEessi ng hCG
35 dose is admnistered to trigger oocyte maturation and ovul ati on. WO

03/ 022302 PCT/ GB02/04158 - 7 1In aspects7?of the invention where the
patients are not undergoing COH | ow doses of hCG are al so adm ni stered
during the phHxsaspsicts ef thecinventianewhere thamatiatscare nod egdataeind CIQH lovar

devel opment hagsdeeMmechie\yish adefisterdd @sthPPesshLk df@&n@uueg@ﬁé@yvthe

ovul ation tri ab suc atienls may have a
natural ovul ag’g‘ﬁ? Ergaaéiséqpﬁésl\ﬁq:"@m%%%elpn@ W%‘@ﬁlbﬁﬁl"aé’ IRVEAs A9din gn of an
ovul ation triteseidugedad G aldbelon thervuldtien triggeiRpdyse. Hagindicategone of

of 1 b doses SROYREIER PRy YaUE R, Fillher BRublciRL e IAER SR BOG 1y "
not have a naevenflabadmiaisirajionyafiae C(Vellatjlonttﬁggﬁflmg)dmﬂjef@GGnglll(m)) bel n V\/m ch
case the adm fésddsahy Oﬂo%véln s%)ﬁé' @Fth@fbahéh&%t'u'ﬁaer

carried out once ade uai’lﬁj ‘? i.cul ar é %\/ ave been
achi eved. Vhebe treats adminisigation e?ﬁ heR/iaa d’f"ﬂb'@lf
herein, the lnetusiosf thbomweahtiba may hbﬁwa@@aaﬂfralwe ck dihpse

A R g%%ﬁ;e"é@%%%nﬁ a%ev?ué% rf’f’we%"aéb’ or

75-100 1 U hGstagf bt Greanbe taniedows ©nceadeguate follioukas developmentiisy. Such

doses are qhgg@&l@g QVé”b%Eh%hfer veggaer i ng dose and, as descri bed above, are
re 0

al so 20 refer ere n as W doses” of hCG If an hCG anal ogue is
used, the equivalent to these hCG doses should be adm nistered. As

|nd|cated ab ceutlc conposi td.nns_or kit ntaln such
doses of oo WA IRECTS B Thiner AR el of (8 TnephissPbEd PR e D5 ai'so
provi deds In M@’t@mﬂd bhén the/amgeaf 264060 WOEC Glday prefesdly 26- ‘tOQQr eof) is
used in conj %If of 1) I,ﬂ%@ h of

adm ni strati ogpﬁ GQ%%%F ana#é%%%b ﬁﬂﬁo ?’r3@g°9 9 /?jaty ﬁéglot h day after
starting treaRartiaglagy prgferatispO-1 Yr éff'éaéﬂ)u Qﬁlﬂ@}’@r?ﬁe Y day after
starting treaj@8fdaybt 75 or 100 to 500 or 75 or 100 to 1000 IU/day. Such doses are

below the ovulation triggering dose and, as described above, are also
20 referred to herein as "low doses" of hCG. If an hCG analogue is used, the
- equivalent to these hCG doses should be administered.

‘As indicated above pharmaceutical compositions or kits which may contain
such doses of hCG for use in the methods and uses of the invention, are
25 also provided.

In aspects of the invention where hCG (or an analogue thereof) is used in
conjunction with COH using FSH, or an analogue thereof, administration of
hCG (or analogue) should begin before the 10" day after starting treatment

30 with FSH, more preferably before the 9" day after starting treatment with
FSH. Administration of hCG should preferably not be started until at least 3
days after beginning FSH treatment, for example between the 3rd and 10th
day after starting FSH treatment, more preferably not until at least 5 or 6
days after beginning FSH treatment. Particularly preferably, administration

35 of hCG should be started on or about the 7" or 8" day after commencement
of FSH treatment. Thus, hCG is administered during the follicular phase
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20 7th day after commencing FSH treatnent, and which uses 50-100 IU
hCG day has Hdtainatinaly admipistratien pEhE& inyacsprdancewsth the W@Sﬁl‘fs'avﬁ%%“ ble to

]?dm nhst er h@%@ﬁe%alrﬁ&foutr@ﬂa@rauy ba§|s%nnffla;nnc@<,|ammr@tuanw tfiggered bhr ee or )
Fegl e aloseowirRndS el PRsI BB R B bl S HCROTT Binose ™28
of 50-200 | Udunistrafionftaerdodagé shouldie mttbeeanlgesoﬁ25+4@|Q0|IU hrG)GVdaye
P ot er oq PrpaTatiyesiih 1hCBIERY, Hitle Dréterdbiy 30- RIGPEr B0 60¥AD! | on 19

hCG/day, most preferably 50-100 IU or 75-125 IU hCG/day or 75-100 or 75

or 100 to 500 or 75 or 100 to 1000 IU/day. A daily regimen that starts on the

20 7" day after commencing FSH treatment, and which uses 50-100 U

hCG/day has been found to be particularly effective. It is also possible to

administer hCG on a less frequent basis, for example every two, three or

four days, preferably every two days, until ovulation is triggered. In such

regimen doses such as those outlined above may be used, although a dose

25 of 50-200 IU hCG is preferred.

From the above discussion it will be apparent that the hCG used in
accordance with the present invention is administered starting before
ovulation occurs or before ovulation is triggered, e.g. by the ovulation

30 triggering dose of hCG, and is continued until ovulation occurs or is
triggered. In all the regimens of the invention, the administration of hCG
may, if desired, be continued after ovulation if this is thought to be of benefit

to the patient.

35 The timing at which ovulation may be triggered by administration of the
"follicle/ovulation triggering dose" of hCG will be well known to a person
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20 (E,) level is within an acceptable range for the number of follicies present
. (approximately 150 pg/mi/mature follicle). For Ol, the ovulation triggering
dose of hCG may be given when there is at least one follicle > 17mm (and it
‘may be witheld if more than three follicles are > 15mm).

25 hCG has a comparatively long half life in the body. For this reason, when
multiple doses are used care must be taken that accumulation does not lead
to undesirably high levels. It is preferred that serum levels of hCG not rise
substantially above 50 IU/L, preferably not above 25 IU/L and most
preferably not above about 10 IU/L prior to administration of the ovulation

30 inducing bolus. If hCG levels rise substantially above this level, the result is
likely premature luteinisation. The pharmacokinetics of bolus injections of
hCG after intramuscular and subcutaneous injection have been reported by
Mannaerts et al.’

35 In aspects of the invention where FSH (or an analogue) is used in
conjunction with COH techniques or regimens, appropriate doses and
administration regimes will be apparent to a person skilled in the art and any
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I n connectlon with an effect on inplantation or prggnancy i ncl ude any
measur abl e i Mheolesmenimpoved tateasencourpgiagl.c dingt "ipetaasediates”.gte.,

i npl antation Qr, npm ddhnéet.dmmtﬁIawalfeo%hl.ﬁ»mar@éncgf @:u;pre@haﬁést ients
treate I N accordance wt p@dﬁl‘ esent 1 nvention, exanp
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pregnancy i n opipRintationeorsraghasstincarpiatividuat patientwrgroapeépatierite t he

level or frequency Pl iGads s ufd pldlBhARLEAIGH! 18F RAMEBNG, | 1 the same

compared with the level or frequency of occurrence of implantation or

20 pregnancy in one or more non-treated patients or when compared to the
level or frequency of occurrence of implantation or pregnancy in the same
patient observed at an earlier time point (e.g. comparison with a "base line"
level). For example, in embodiments where hCG is used in conjunction with
COH, a relevant comparison is to compare patients treated in accordance

25 with these embodiments to groups of patients having conventional COH or
the same patient having conventional COH. Preferably the improvement or
increase will be a statistically significant one, preferably with a prbbability
value of <0.05. Methods of determining the statistical significance of results
are well known and documented in the art and any appropriate method may

30 be used.

The terms "decreased", "decreasing", "reduction", "reducing"”, etc. as used
herein in connection with an effect on miscarriage, refer to any measurable
decrease or reduction in the frequency of occurrence of miscarriage in an
35 individual patient or group of patients treated in accordance with the present
invention, for example when compared with the frequency of occurrence of
miscarriage in one or more non-treated patients or when compared to the
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to the jgventegsyerduskpragetropinkor any patient in which it is believed
that infertility may be attributed to early mscarriage or failure to

i npl ant, regardl ess of whether the patient is receiving other 15 exogenous

gonadot * oPi NSyigdaRfdlid ttfined Lol éﬁﬁéﬁﬁéﬁb%f&fe it % gé%‘ié‘éf before it
i s capabl e of ent. surviv m scarrliage refers to those
m scarri ages mﬁgpendent survival. Early mlscarnage refers to those miscarriages that
occur in the first month of foetal development. The methods and uses of the
20 present invention have particular utility in reducing the levels of early

miscarriage.

The uses of hCG according to the invention in conjunction with COH are
usually used in conjunction with in vitro fertilisation techniques. However, it

25 is possible that the uses of hCG in conjunction with COH as described
herein may also be used in conjunction with in vivo fertilisation.

In addition, the use of hCG according to the invention may also be in
conjunction with in vivo fertilisation in patients who are not undergoing COH,

30 for example regimens involving both natural ovulation and ovulation
induction regimens, for example using anti-oestrogens or aromatase
inhibitors (i.e. regimens not involving the administration of exogenous
gonadotropins). When used in patients receiving no other exogenous
gonadotropins, hCG should be administered starting before ovulation is

35 expected to occur in any given cycle, preferably starting on or about the 6",
7" or 8" day after menses. A single bolus may be given (for example at the
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patients may alternatively be undergoing 01 using exogenous gonadotropins

(e.g. exogenous FSH). Appropriate dosages of hCG for this use are as .
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, can_al’so be used to iInprove ) .
implantation and/or decrease miscarriage rates of an embryo in a human
, patient not undergoing a COH regime, but trying to improve their chances of
20 a successful pregnancy. Such patients (or their partners) will generally have
experienced fertility problems of some kind, i.e. have some level of infertility
or sub-fertility. Alternatively, or additionally, the patients may have no
obvious fertility problems in terms of ovulation and fertilisation but may
display infertility due to a tendency to early miscarriage and/or failure to
25 implant. Older women e.g. women over 35, where problems with
implantation and higher levels of miscarriage are acknowledged, are also

good candidates for this treatment.

In such patients ovulation may either occur naturally or can be induced by

30 an ovulation induction regime rather than a COH regime, e.g. Ol regimes
involving aromatase inhibitors, etc. (which stimulate endogenous FSH
secretion), or exogenous FSH administration as discussed above. Such Ol
regimes are standard and well described in the art.

35 In such uses not involving COH regimes, the timing of administration of the
hCG is generally calculated from the day of the commencement of menses,
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20 IVF regimens due to problems not associated with ovulation.

The use of hCG according to the invention can be particularly useful in
treating patients with low endogenous LH levels, such as patients suffering
from hypogonadotrophic hypogonadism.

25
The use of hCG according to the invention can also be used in patients
which have previously exhibited failure to become or remain pregnant using
FSH alone, e.g. in standard COH or Ol regimens.

30 Examples of other suitable patient groups are those suffering from PCOD
(polycystic ovarian disease), inadequate luteal phase and immunological
factors and patients 35 years old and older ("older patients"). Preferably the
patients are not older than 45 years, more preferably not older than 42
years.

35
The hCG that is used may be from any source, provided it is not
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and i munol ogikaibguéset TS inolddpalliroibsulas which exert thesaimel physioldgitaler

tients"). Preferably th ]
bref erabl v nctogreibpel Raolpshel eipke Sufaiihn ol Bind Cife Sant RGPS, Uy,
any source, masohCBed uteinisingibormumed/H)ie soowpdrstRsomeFdysiolagical

cont am nat ed Itigﬁﬁmgf ﬁ@;%%hﬁfo% tHePBlifplosEs BF this BE8&HptRANRACE CoRsABIedi Ch

w ll substan t 1ts action., Uinary hCG nay be used, although it
is preferredot® %Pé%uq%ﬁﬁ%‘iwgwr} q’l‘é‘:G), because of its high purity. 5
Anal og of hCG include all nol ecul es which exert the sanme physiol ogical,

bi ochemical or biological effects as hCG and/or bind to the same receptors
as hCG Lut eiSoraerapaluguesd hQGHjndlydesiogle chain heGe in whichpthest demaineal
actions wth ?yb% byl @i tRORE dshbrth8 R84 it @ugahbra &t al.,
consi dered tdg eBexc uﬂgéﬁ?@gﬁaéﬁgfﬁ%ﬁﬁg of hCG, 10 Solrr(eghagnal ogues of hCG

i ncl ude si nglRNABaPA, 13, 204 14 HBerexatrpies & angloguge 3838 upunit i s
fused to the J\kdi65d8 ToSeimplBan EusoluaH patehtigaBP® 322 aP6 (AppiNaS, 92, 1995,

2041- 201%5) ' %gseéargﬁ(%%ge%s)qfwa@é@%@g (@rﬁieerasﬁy of Medicine & Dentistry of
New Jersey), WO 96/05224 (Washington University) , WO 90/09800
(Washington University) , WO 93/06844 (Washington University) , WO
98/43999 (Washington University) , WO 99/25849 (Washington University) .

20 hCG may be detected by any appropriate technique, for example using
radioimmunoassay, as described by Vaitukaitis ef al."®, as well as ELISA
assays."" The bioactivity of hCG can be measured by any appropriate
technique, for example, by the mouse Leydig cell bioassay. "

25 In embodiments of the invention where FSH is used, it will be understood by
one of skill in the art that FSH may be substituted by a biologically active
analogue, or by a compound that stimulates endogenous FSH secretion. In
this latter class are included aromatase inhibitors, and anti-oestrogens such
as tamoxifen and clomiphene citrate (CC). These compounds stimulate

30- endogenous FSH secretion by removing the negative feedback exerted by
oestrogen on the hypothalamus (either by antagonising oestrogen receptors,
as is the case with CC and tamoxifen, or by greatly decreasing oestrogen
concentrations, as is the case with aromatase inhibitors).

35 A particularly preferred form of FSH for use in conjunction with the use of
hCG according to the invention is known as FSH-CTP. This long-acting



di scl osed, for exanple in European patent no. EP 0 322 226 (Applied 15
Research Systens) , WO 92/22568 (University of Medicine & Dentistry of New
Jersey), W00020B8224 (Washi ngton University), W 90/ 09800 PCrx#ERiong8 on
University), WD 93/06844 (Washington University), WO 98/43999 (Washi ngton
University) , WO 99/25849 (Washington Uniwersity) . 20 hCG nay be detected
by any appropriate technique, for exanple using radioi nmunoassay, as

descri bed by MamnanlEGH issdescribed i WO 88/66844, and Bias S/wildityeyESH1 The
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art thaéI fﬁHt[Eﬂé%dbbﬁlltéﬂh@G(Wéﬁl&@b&bﬁ@dbBQd)9@sm?h|1345a$ﬂthdenat|a@a0we f)r by a
conmpoun at_stinu secretion er,. Gl ass
argpl ncl tided %‘?Wﬁg ?rfﬁ{q %%09@ §'3r’i‘&amuesd'é“éi“?%gf%§x%’ﬂef? S'ﬁélt &A% fen
and cl om pheriéSbllarrmgﬁje(scﬁ:)uhléfhﬂmeﬁ-sohqnmtmdsseﬂ torthiea® €P 30 .hGm.dwiehdns FSH
secretion by ¢ ?ﬁ*ﬁfu@@%ﬁ@?—‘sfﬁ&%hbﬁﬁutfﬁ%‘%{&i‘ﬁe@%ﬁW@‘bd?dszﬂ@&ﬁ@Q% po the

hypot hal anus onr si n rogen receptors case
with CC and tk&UXCTBh, or by greatly decreasi ng oestrogen concentrations,
as is the case with aromatase inhibitors). 35 A particularly preferred form
of FSH for use in conjunction with the use of hCG according to the
inventipn i s AefwhGG deStklisPabdve, she BBYH asad inghen€tBH02 280R IRCENBBD2/ 04158

- 15 h FSH | ' I

o~ subunt 1 - anda 4 FETE By POet; SUEh SR RN R0 46 ethdn@ skitly,
fused at it sindhe fiekyof Q\eﬂaﬁonandwqilomrmwdc@frfé@kypméeﬂw@él "})éﬂﬂ%{e (CTP) of

t he R-Subun'%gﬁrélfaﬁ&frmu eléé’edl twe%mbh%nﬂeﬁﬁs pBHﬁwed ppti ve hCQ(3

5 sequence) ues i ncl exa i ngle chain
FSH anal oguesaGtiyityat é‘h1 ?Iﬁ%t‘ol Elytrgpgmpﬁ?é‘é#%g' WH@’ ‘E?Fﬁclfa which in
turn ispé usecbé@dgghbfats&t@upurﬁt as described in WD 96/ 05224 (single chain
FSH CTP). 10 As for hCG descri ged above, the FSH used in the nethods of the

I nvention can be fromany source. Such sources will be well known to a

person skillegy,nif hBfodduaflgMadditdpitt IHMG) A48 BEERsBA o PéplekEiFBHPCEdUr es.
A urinary
during the stimulatory phase in ovulation induction and COH for IVF. hMG
is a relatively crude hormonal extract from the urine of postmenopausal
20 women which contains both FSH and LH activity (ratio 1:1). Non-proprietary
" hMG may contain as little as 2% of the active hormones and consequently
‘as much as 98% of the protein content may be urinary contaminants. When
hMG is used instead of FSH in the methods of the invention, an hCG
supplementation as described above, may also prove beneficial, for
25 example for aiding implantation and/or preventing or decreasing
miscarriages. hCG administration should be started before the 10" day after
commencing hMG treatment, more preferably before the 9" day after
commencing hMG treatment, particularly preferably on or about the 7" or 8"
day after commencing hMG treatment. Administration of hCG should
30 preferably start after the 3™ day after commencing hMG treatment. Dosages
and dosing regimens are as given for use of hCG in conjunction with FSH.
A preferred dose is 150 IU/day, more preferably 50 or 100 IU hCG/day.

The invention will now be described in more detail in the following non-
35 limiting Examples.



preparation of FSH may be used, e.g. hM5 which contains FSH and LH
activity at a 1:1 ratio. Preferably reconbinant FSH will|l be used (rFSH) 15
because oWoiB®243dbyh purity. Human nenopausal gonadot r opi n PChNEBo2has8 been
used to replace FSH during the stimulatory phase in ovul ation induction
and COH for IVF. hMG is a relatively e€ride hornonal extract fromthe urine
of postnenopausal 20 wonen which contains both FSH and LH activity (ratio
1:1). Non-prdpansplesy hMG nay contain as little as 2% of the active

hor nrones and ﬁonsleﬂugntllé o a8 nmuch as 98% of the protein content nay be

urinary cont hMG is used instead of FSH in the nethods of

t he inventi orGordrollg@mip $uphe frat diaytaf omersesdircpatiands weow submitiedhtoso prove

beneficial, f I o or
s iSRRI, Al iALiG OB aIEpYI /0. 19AG]. OAREF £4 @Bl

decreasing miscarriages mnistrati started fore the

10t h day af t §oncgeRtEMexay natien wasRergrmedand intheralsehcy aievetee t he 9th
day after C@ﬁﬁﬁﬂ@ﬁdigww@térfe@mmmsmsort@gbanuwam eﬁ\ﬁéﬂmcﬁaygn or about

the 7th 8 ft hMG f hCG
Shoul d 30 pr &lipdl3Y R B A RRERe Y <Moot AT F: LRt RtED °
treatment. Dessgeeasared. Erhelmentsguemaameedsmga daily basisand cn»fulat(ZIB in
conjunct! on \iddirbaEred Wih SDHIECY SARCG!indr 8t edls o foiRics DRBIRRAR Y SO oF

100IUhCG/dI€a/ nvention w I N nore etal in the
f ol | owileg nonliamssteriwareideteatndapr ésserw le3ebaf 3 hpgot eozwes attgined. 16

Exanpl es Stinulation protocol Control group 1: The first day of nenses,
the patients were subm dtao ensi.tisati nb daI nj ectd ons of
decapeptyl (&ontig) ro%%ex fﬁtﬁ‘&?gfay?ér‘é@ﬂ&ﬁf%{% ﬁ}otﬁfp

per f or med andectéivéd!lﬁwﬁbﬁmnﬂdéypylsadﬁmmﬁorthéatFBbln was started W|th r FSH
(150 to 200 U day). After 7 days, follicular gromh was checked by

sonography and E2 bl ood concentration was measured. The patients were
exani neé on Emnmermsgrguarﬁ tbedime pbday Vdr the cefeal @towp.tthe 10, 000 1 U of

hCG when at ?ngré'kw%?l‘;gﬁéub Féc%?veﬁ R 100U HE GRSy Mesigifet ected and a

serum | evel was att
ombmatlon with the rFSH until ovu?atlon was triggered as above.

The oocytes were fertilised in vitro. Four hours later, they were rinsed and
20 put into culture medium (ISM1). After 20 hrs, fertilisation was checked and
the embryos remained in the same medium until 48hrs. They were then
transferred into a second culture medium (ISM2). The 2 best embryos were
then transferred to patients and the remaining were cultured until blastocyst
formation was reached (day 5-6).
25
Results
The results are summarised in Tables 1, 2 and 3. Tables 1 and 2 show
results comparing control group 1 (rFSH alone) with the experimental group
(fFSH + hCG). Table 3 shows results comparing control group 2 (rFSH +
30 hMG) with the experimental group (fFSH + hCG).

There was no difference in the lengths of the stimulation periods. E, levels
were increased in the group receiving hCG. The transfer rates were similar
in both groups: 92% with hCG Vs 86% in the control group, (p=0.1).

35 Blastocyst formation from the supernumerary embryos was not different
between the 2 groups (185/411=45% with hCG Vs 292/627=46.5% control,
p=0.622). Implantation rates (24.5% hCG Vs 14.6% control, p=0.0134) as



Control group 2: At the time of day 7 in control group 1, control group 2
received hM5 (150 U/ day) in addition to the rFSH 15 Experinental group:
At the tiwemfozzbay 7 in the control group, the experinentraiT/Gpoampisgsecei ved
50-100 11U of hCG on a daily basis in conbination with the rFSH until
ovul ation was triggered as above. The eotytes were fertilised in vitro.
Four hours later, they were rinsed and 20(59) into culture nmedium (I SM).

(4]

After 20 hrs,webesipregranayfalessperieaniser (370% hEES YstR3/6% ¢amelned in t he

same nedi um %‘40 b24§f‘6v§re iheRYa AR thdIBBG it % {/r%fd‘ﬁ‘gja'rﬁéé’n Aumepof 10l ture
nmedi um (| SM2) best enbryos were transferred to patients and
t he renai ni nge'%Q%O Ee,rt{zmségr unt| | bl astocyst formation was reached. - (day

5-6). 255Results The results are summarised in Tables 1, 2 and 3. Tables 1

et koo’ (BRSBTS S o

eXperI rrent 3 r.l IMU hC GTTUVIO Nieourl U o 4
group 2 (rkSH + 30 hI\/G) vmth the experlrrental gropp (ngi:?J+ There was
no differe E\l ths—of—the atgeur att+on peliuuo 1:2.7|cvc|o wer e
i ncreased i[n the gr up recer vr ng hCG The transfer rates were simlar in
both groups: 2 [OUpT 5(BZa- £ 4:5)35 |
Bl ast ocyst for mat ion from t he super nurrerary enbryps wagp+@i068Y f er ent
bet weem ¢ h¢ 2 gr Qugsstesss/ 2TT=45% W SN (JZA) VS 292[ 62 7=20Q9586eeNt r o
p=0.622). |nplantation rates |(24.5% hCG Vs 14. 6% gontrol, p=0.0134) |[as WO
03/ 022302 PCTEGBOAT®N®@ys) 1/ well d3.pregnancy| rates pBt3transfel (37.5%
hCG Vs 23. 6% control, p=0."0246) were increased in the hCG group, vielding
a mean nunberOo¢yles geceueedo [per transfiér. 5 Tablp 1: hCGl/ow dose {|n
stinmulatiopwth rFSH + No o, o patients 96 121lan age 2.2 (32.83 1 t
Embryos (m) 0.2 (62%) 0.4 (O6%)
Implantations 437775 (24.5%) 307206 (14.6%)
(p=0.0134)
15 Embryo/transfer 1.97 1.89
rFregnhancies 36/90 (37.0%) SU/M27 (25.6%)
(p=0.0246)
Blastocysts 18574171 (45%) 2921627 (46.5%)
(p=0.6221)
20 Table 2: hCG low dose in stimulation with rFSH
+hCG No hCG Toftal
Fregnancies 109 ‘ 230 339
‘ "~ ECtopics Z 5] 8 (2.4%) (p=0.89)
Miscarriages 8 (7.3%) 36 (15.6%) 44 (13%) (p=0.03)
.25 Total T0(9,17) 472 (18.3) 52 (15.7) (p=0.03)
miscarriages +
ectopics
30 Table 3: hCG low dose in stimulation with rFSH Vs.hMG
FSH+hCG hiViG
Pregnancies 109 /5
Ectopics 2 2
Miscarriages 8 T3 (p=0.049)
35 Total miscarriages + 10 15 (p=0.049)
ectopics




(p=0.1068) 10 ransters o log (8(j-/0) Stimulation (days) , Oocytes
recovered 10 Enbryos m6.2(62% O inplantations 43/1 /b o (14.6%

(p=0. 0134woXs/0Easbz yo/ transfer 1.91 1.89 Pregnancies (31. rCTEBRAABGRL
(23.6% (p=0.0246) Blastocysts 195/411 o (46.5% =0.6221 20 Table 2: hCG
| ow dose in stinmulation with rFSH +hGG N ot al Pregnancies |ug 23U 339
Ectopics 2 6 8 (2.4% p= Mscarriages 8(1.3% (15.6% (13% p= . .25 Total
p= M SCaRpferSsest ectopics 30 Table 3: hCG |l ow dose in stinmulation with
rFSH Vs hM5  Pregnancies 109 76 ¢ Ectopics 2 2 Mscarriages 8 p= 35 0 a

m scarri agﬁ§a15ke} & inber 348 9P 1639 M€y P3/ 022302 PCT/ GBO2/ 04158 - 18
Ref er encesey exhmblgad Yor@ntighal iechdie & de3diBed B %P 0 12392 IShchod ab&atofesanpl e, a

conventional technique is described in EP O 170 502 (Serono Laboratori es,

ne. ; . ; ; .
Inc.) 3 F5 Ifilecgg,rl\}l.;’ J. I%lih. E;fdoc(r:/]n(IJ/.nMet.aEbr.]g?%JG;nZ%H3-6M3t ab. 81 1996; 2413-6

4 Filicori, M. et al.; Fertil. Steril. 65 1996; 387-93

5 Filicori et al.; J. Clin. Endocrinol. Metab. 84 1999; 2659-2663

8 Messinis et al.; Fertility & Sterility 50 1988; 31-35

7 Lei et al.; J. Clin. Endocrinol. Metab. 75 1992; 651-659

8 Bennett et al.; Pharmacol. Rev. 30 1979, 247-292

® Mannaerts et al.; Human Reproduction 13 1998, 1461-1464

10 vaitukaitis et al.; Am. J. Obstet. Gynecol. 113 1972, 751; Clin. Chem. 31 1985; 1749

" Tyrey et al. ; Obstet. Gynecol. Clin. North Am. 15 1988, 457

2 Robertson, W.R. and Binden, S. P; The in vitro bioassay of peptide hormones. In Hutton,

J.C. and Siddle, K. (eds), Peptide Hormones; a Practical Approach. IRL Press, Oxford (1990).
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ovari an %yper%qf]t‘fﬁjﬁﬁtqvéﬁa(‘ rﬁt'ﬁ“ﬁ%}ﬁ’é‘n&é&h B RUNEL PR e’l’ﬁtél-'i‘s"lﬂ Fgﬁ\ ®inal ogue
t hereof, for i dhaleguephemroftfooaidimgdmplarntaticreandfoy decsasing migzariagess,

wherein the & 'C%@%llnetﬁﬁl;@%@gar%gmz@'@tb@foqmﬁ s?érte'dgﬂart?ﬂb ?rtehtﬂe%'h day

after comenc? he use accor wherein
t he medi canendayi aftercr:dmrneadlngrﬁf‘sltléneetmemtartl ng before the 9th day after
commencing FSH treatnent. 3. The use according to any one of clainms 1 or
2, wherein the nedicanent |s to adm nj stered at | east aB/s after
com‘rencl(hg FSH 15The esg geserding twﬁ@nuéew gied hergedisagent r'ﬁ@ % or 3,

wher ei n the nefihpateRd dtarting befforeattleiof ddyeaftst conamehcipgTBletreabment.t he 7th
or 8th day after commencing FSH treatnent. 20 5. The use according to any
one of clainms 1 to 4, wherein the nedicanment is to be admnistered at a
dosage of 25-3.000 Thé h€sadegrdingsto artyconesef claions Hliong, whesgin tode of clains 1

to 5, wherei Wykaﬁﬁﬁ%nwsd{oc@é@ghﬂi&ef'& beeass 8?% ?ﬁ@tdccﬂ'hm%n@ﬁ@angHOf 50-100

| U hCd day. e use according to any one o al ns wherein the
15 treatment.
4. The use according to claim 1, 2 or 3, wherein the medicament is to be
administered starting on or about the 7" or 8" day after commencing FSH
treatment.
20
- 5. The use according to any one of claims 1 to 4, wherein the

medicament is to be administered at a dosage of 25-1000 IU hCG/day.

6. The use according to any one of claims 1 to 5, wherein the
25 medicament is to be administered at a dosage of 50-100 [U hCG/day.

7. The use according to any one of claims 1 to 6, wherein the
medicament is to be administered as a single bolus.

30 8. The use according to claim 7, wherein the single bolus is
administered on or about the 7™ or 8" day after commencing FSH treatment,
and the bolus comprises 100-500 IU hCG.

9. The use according to any one of claims 1 to 6, wherein the
35 medicament is to be administered on a daily basis until ovulation is induced.

10.  The use according to any one of claims 1 to 9, wherein the COH is



medi canent is to be adm nistered as a single bolus. 30 8. The use according
to claim7, wherein the single bolus is admnistered on or about the 7th
or 8th dawoaBtersozomrenci ng FSH treatnment, and the bol us peangB2®es8100- 500
U hCG 9. The use according to any one of clainms 1 to 6, wherein the 35
medi canent is to be adm nistered on a-d&d y basis until ovulation is

i nduced. 10. The use according to any one of clains 1 to 9, wherein the

COH is VWO 03cQrR0cutREtoRRN2(iOn With in vitRDfertiRatior dr uvivorfeditisatioret i on wi th
invitro fertilisation or in vivo fertilisation. 11. The use according to

any one of clainms 1 to 10, wherein the patients suffer fromlow endogenous
LH I evel s. 5112. The usesa@oodinditmgny onarof claimsck toc1 Qi wiserein thelpatiemtier ei n

t he pati entsg, %’ﬁ?rﬂrlﬁw&l&?énﬁggl%lﬁegsf ailure to becone or remain
a .

pregnant usi ng one. e use according to any one of clains 1
to 12, ﬁ\,he_rei n the hCGis reconbinant hCG 14. The use according to any
one of claimg2l tghddisevdtRorlifg tdaniSreict claimisnatoy1 1) Wherdin the. pafifemtsise

and wher oi n_bard pemaposyEFTEd Sl 1 prdheiaie R B PRt yp R ety ° %"
chorioni c goaltet ropin (hCG or an anal ogue 20 thereof, for the manufacture

of a nedi canent for encouraging inplantation and/or decreasing m scarriage
rates of an enbryo in a human patient, wherein said nedicament is
adni ni 30er ed1Bef ofbedisel aacrting to 8oy Paeiad §laimsilgigetd. wherein the hGds yse
accordi ng togdaphthakt h@berein the nedicanent is to be admnistered as a
single bolus on or about the 7th or 8th day after nenses. 18. The use
according to claim 16, wherein the nedicanent is to be adnmnistered on a
dai | y basi s, 18t ar Theqiseraagordihgtd ahpendtdf claim8tihtodtd; vetierein the hfeGses and
continuing unt.i| %/éléati on occurs.

urinary .

15
15.  The use according to any one of claims 1 to 12, wherein an analogue

of hCG is used and wherein said analogue is a single chain hCG.

16. A use of human chorionic gonadotropin (hCG) or an analogue

20 thereof, for the manufacture of a medicament for encouraging implantation
and/or decreasing miscarriage rates of an embryo in a human patient,
wherein said medicament is administered before ovulation or ovulation

triggering.

25  17. The use according to claim 16, wherein the medicament is to be
administered as a single bolus on or about the 7" or 8" day after menses.

18.  The use according to claim 16, wherein the medicament is to be
administered on a daily basis, starting on or about the 7" or 8" day after
30 menses and continuing until ovulation occurs.

19.  The use according to any one of claims 16 to 18, wherein the hCG is
as defined in any one of claims 13 to 15.

35 20. The use according to any one of claims 1 to 15, wherein an analogue
of FSH is used and wherein said analogue is FSH-CTP, or wherein FSH is
replaced with an aromatase inhibitor or clomiphene citrate.



19. The use according to any one of clains 16 to 18, wherein the hCGis as
defined in any one of clains 13 to 15. 35 20. The use according to any one
of cl ai reW0 B022882 wherein an anal ogue of FSH is used ane@CEGBiomssai d
anal ogue is FSH CTP, or wherein FSHis replaced with an aronatase

i nhibitor or clom phene citrate. WO 03/.023302 PCT/ GB02/04158 - 21 21. A
phar maceuti cal conposition for use in conjunction with COH, for aiding

i mpl ant ati on and/ oA plearmeeuticalrostEusitiohgier usé & corjongtiorswitly CZaH 190 |1 U

hCG or an anglo‘?%ﬁnélgﬁ{a?gﬁ anr()ﬁ@' $95898n %lggarr%@@iéggr%ﬁﬁ%glﬁ@?% -1000

conposi tion accor 1, conpr Sin
anal ogue t her B4hCGeor atbargjegue therent mhdﬁﬁ@ﬂﬂautl cal conposition according
to claim 21 or 22 wherein the hCGis as defined in any one of clainms 13

to 15. 10 24. for use in rising 12 or nore daily doses of FSH
or an anRal oga% th&h@(ﬂhar@ﬁae‘ﬂt' inﬁgg!t'ﬁ?”@&g%@"?:ﬁt%@@r‘bmaﬁ;ﬁéﬁﬂfﬂﬁgue

thereof. 25.78-K%IU RCGriodiananangy uethatesipafdavagenbr yo and/ or decreasi ng
15 miscarriage rates, conprising 4 to 8 daily doses of hCG at about 25-1000

1U hCGE day or an anal ogue t hereof.
23. The pharmaceutical composition according to claim 21 or 22, wherein

the hCG is as defined in any one of claims 13 to 15.

10
24,  Akit for use in COH comprising 12 or more daily doses of FSH or an
analogue thereof, and 4 to 8 daily doses of hCG or an analogue thereof.

25.  AKit for aiding implantation of an embryo and/or decreasing
15 miscarriage rates, comprising 4 to 8 daily doses of hCG at about 25-1000 IU
hCG/day or an analogue thereof.



