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al so be used. Al ternatlvely stinmulation is started with FSH after
spontaneous gt LICHGReof SN BASI LRICD, By R Mokt o
(IVF) or IVF in conjunction with intracytoplasmic sperm injection (IVF/ICSI)
and embryo transfer (ET), oocytes are collected from a female patient
20 immediately prior to ovulation. The oocytes are fertilised in vitro, the
resulting embryos are evaluated, and selected for implantation. Fertilisation
will not occur for every oocyte, and not every fertilised oocyte will develop
into a viable embryo. Furthermore, implantation may fail to occur. Because
of the many possibilities for an unsuccessful outcome, and the relatively
25 invasive nature of oocyte collection, it is desirable to maximise the number
of oocytes collected.

For this reason, ART is typically carried out using controlled ovarian
hyperstimulation (COH) to increase the number of oocytes’. Standard

30 regimens? for COH include a down-regulation phase in which endogenous
luteinising hormone (LH) is down-regulated by administration of a
gonadotropin releasing hormone (GnRH) agonist followed by a stimulatory
phase in which follicular development (folliculogenesis) is induced by daily
administration of follicle stimulating hormone (FSH), usually at about

35 150-225 |U/day. Other molecules having FSH activity may also be used.
Alternatively stimulation is started with FSH after spontaneous or induced
menstruation, followed by administration of a GnRH-antagonist (typically



starting around day six of the stinulatory phase). Wen there are at | east
3 follicles >16 nm (one of 18 nm), a single bolus of hCG (5-10,000 IU) is
gi ven to womso213he natural LH surge and trigger ovul ati onPCOEBRA4T4ECOVErY
is timed for 36-38 hours after the hCGinjection. 5 The rationale for the
use of GhRH anal ogues, e.g. agonists or. gntagonists, in this context is
the prevention of an untinely LH surge which can cause prenmature ovul ation
and fol licl e dtattiegrdreahd dag six of thesstioanatosyt piade). Weeen traredre tbidast gng GhRH
agoni st regqi | €of Fﬁ'ﬁ)d | d I f the
cycle precedlrfﬁgéo&ulgstmﬁ\&ﬁeduci@on aé?n IPorerq él%égég l??g e easi er
pati ent schedliveémtp mimisthernatanal LUIS&JFQe@hd trigger wudatigin (Bewten’emvenycal
results. 4 THE tiuksl @F BOIAAGINSSter e h@@ﬁg@bﬁ. new to the clinic, but it
Is expected to yield simlar benefits t he advantage of a short er
dosing Jeriod. 15 The prol onged administration of GiRH agonists or the
admi ni strati oThe)fat«o@ala-roaMeagwbsesamsudalbguém Ry Ohgorists Bt EPtRFEiSts, Of

Endogenous i hOIEHIRH ety of By LERATH Sy AR Mg Bl ot © 1
i nconpati bl e rwemttﬂrel ¢VL¢atwrQ®ndjéxH®I|Q)bﬁeintSﬁltldmeslt has consistentlydeeatfouad
cycle. Int h?nﬁﬂb&\p%nﬁbﬁg’oméﬂ%ﬂ? W@'%SM&@H@Q%L hd H\‘Hl@t"é%? Gayer al

days before roups have |nves |gat ed the

i npor t drfte ofoflthe &M?'Pere?%"gtolVH@F'Sf‘M‘#’Ct'QB 9’?1%%@@@@@339@6@&/‘{!! Rt i on

i nduction regéé’@éﬁpaté’ﬁt sshemllingkgruterafolicle Bisldgaheg ederdl Bdier alibicak echni ques

or met hods of VM on i ndf Cttl on %%% a]ta? dInStlgéh fr.om F}re{ Igods of COH,

al t hough bot H® ﬁ'é&ls \'/%69 AMRERM RIS G 5‘?"5' Sind C\%ICF et al.

has investi ga)qaectddetory)éld sifnilhove s svitf theCEvantage eila sbod¢redoding LH, in

follicul ogeniﬁér%dand ovul ation inductions. hCG was given (50 |U hCd day),
rono

starting syn ously with FSH adm nistration. This regimen was conti nued
on a daidy basis untiI ovul ation was triggered with a bol us of hCG The
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throughout the cycle, in the case of an agonist, or late in the stimulatory
phase, with an antagonist. This situation, while not incompatible with follicle

20 development, does not mimic the natural cycle. In the natural cycle, LH
levels show a gradual increase several days before the large peak at
midcycle.

4 Many groups have investigated the importance of LH during the stimulatory
25 phase of COH and ovulation induction regimens. As is well known and
recognised in the art, techniques or methods of ovulation induction (Ol) are
distinct from methods of COH, aithough both may involve the administration
of FSH.

30 Filicori et al. has investigated the role of low doses of hCG, as a surrogate
for LH, in folliculogenesis and ovulation induction®. hCG was given (50 IU
hCG/day), starting synchronously with FSH administration. This regimen
was continued on a daily basis until ovulation was triggered with a bolus of
hCG. The numbers of small (<10 mm), medium (10-14 mm) and large (>14

35 mm) follicles were comparable between a group receiving hCG and a control
group receiving FSH alone, however, the cumulative dose of FSH and the
duration of FSH stimulation were reduced in the hCG treated group.



duration of FSH stinulation were reduced in the hCG treated group. WO
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sone patients pPOOr T eSpordér s al'l to 35 respond to the initial doses
of FSH, and the treatnent cycle nay be abandoned, and a new cycle started

with a hi ghegyjighf ietlal #6886t BlatiPHatd@e stimulatory phase sustains follicular
20 estradiol production when FSH is withdrawn’.

Sills et al. report a study in which patients suffering from infertility of various

types were treated with either FSH or FSH and 75 IU rhLH throughout the

stimulatéry phase. The authors conclude that the addition of exogenous LH
25 throughout ovulation induction does not materially alter cycle performance®.

Ben-Amor et al.® and Werlin et al.'® have examined the effect of
administering rhLH during the second half of the follicular phase in normally
ovulatory patients with a long down regulation regimen, and Williams et al."

30 have studied the effect of administering different doses of r-hLH during the
whole FSH stimulation. No substantial clinical benefits were reported in
these patient groups.

In COH regimens using FSH, some patients ("poor responders") fail to

35 respond to the initial doses of FSH, and the treatment cycle may be
abandoned, and a new cycle started with a higher initial dose of FSH. Other
groups of patients require repeated cycles because they fail to become



groups of patients require repeated cycles because they fail to becone WO
03/ 022301 PCT/ GB02/ 04147 4 pregnant even though oocyte recovery is
successf uwo wfo2z3epeat cycles are necessary, there may be padveBree4physi cal
and enotional effects on the patient. Each repeat cycle entails a
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use of luteinising hormone 30 (LH) or an anal ogue thereof, for the

manuf act ur e a nedlﬁﬂnent for inducing nultiple foIIicqugenesis in a
human pati ent24 cament is to be adm nistered during a
prim ng perlod Iastlng fromday 1 to at or about day 4 of the stinulatory

phase 11 GOHy Aebﬁgfggﬁaqneér%ﬁttf) gté %Yﬁﬂ\gderv’%oofe%;% ot @BH!sE Of

| ut ei ni si ng h or an ana here ucl ng nultlple
folllcullEogeneS|s in a human patient, vvherel nthe LHis to be adm ni stered

fromday 1 tQq¢@ta firther object of the invention to provide a method for providing
multiple follicles for multiple oocyte recovery for ART.

It is a further object of the invention to provide a method for determining
20 which patients may show a good, poor or sub-optimal response to FSH in
COH.

In a first aspect, the invention provides the use of luteinising hormone (LH)
or an analogue thereof, for the manufacture of a medicament for inducing

25 multiple folliculogenesis in a human patient, wherein the medicament is to
be administered from day 1 to at or about day 4 of the stimulatory phase in
COH.

Viewed alternatively, the invention provides the use of luteinising hormone

30 (LH) or an analogue thereof, for the manufacture of a medicament for
inducing multiple folliculogenesis in a human patient, wherein the
medicament is to be administered during a priming period lasting from day 1
to at or about day 4 of the stimulatory phase in COH.

35 In a second aspect, the invention provides the use of luteinising hormone
(LH) or an analogue thereof, for inducing multiple folliculogenesis in a
human patient, wherein the LH is to be administered from day 1 to at or



WO 03/ 022301 PCT/ GB02/ 04147 5 about day 4 of the stinulatory phase in
COH. Viewed alternatively, the invention provides the use of |uteinising
hor rone WOHp/0z308Nn anal ogue thereof, for inducing nulti plPE€T/GB02/04147
folliculogenesis in a 5 human patient, wherein the LHis to be admnistered
during a primng period lasting fromday 1 to at or about day 4 of the
stinul atory phase of COH In a third aspect, the invention provides a

phar rraceut|céboébﬁ@béqultmlStlm@lﬁé@W&?hﬁ@eLHQﬁHan anal ogue thereof, at a
daily dose of 20-400 1U LH to be 10 adm nistered fromday 1 to at or

about day 4 of. | a hase in COH.  Preferably the nedi canent or
phar naceuti c 'e\%ﬁﬁﬁem 'Mﬁy( MY?@f%pmM'de@rthﬁﬁsﬁrﬁl W&W'Fﬂé‘f’é’@f’f‘el s to be
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adm ni stered as a single dose on day 1 of the stinmulatory phase.

Preferably the pharmaceutical conpositions of the 20 invention are designed
for use in tHbarteirdhgaresntheaaxentin piovides\apbaspaceytisabcamppesitorspect , the
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daily doses ©IOWSH, or an anal ogue thereof. Thus, the kits of the
I nvention may conprise or consist of one, two, three four or five daily
doses of LH, or an anal ogue thereof, and at or about six or nore dai

doses of FSRreferabiy themesigamentar fbprmageutina campogiiony(cempesingrLit H and
FSH are deS@feh%aﬁi@ﬁ/@h@f@m%ﬁ@lt@ad?hﬁ\iﬁéfe@dfrckmtcﬁa Voewmr merertaw three

or four 30 d t or U 2 H and
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of the invenphase. 8irggledailgdesed of medieament loe pimatrhadsutiat corppesitibns he
i nvention. | | r
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conpri si ng t ReMPosiion m@ﬁpe@é'&@inlﬁ aigd 5@ vgele desrcemdayt ofithen t he pati ent
to yield a bagdulatdd piast. ;Preferably the pharmaceutical compositions of the
20 invention are designed for use in the methods and uses of the invention.

In a fourth aspect, the invention provides a kit for the induction of
folliculogenesis in a human patient, the kit comprising one to five daily doses
of 20-400 IU of LH, or an equivalent dose of an analogue thereof, and at or

25 about six or more daily doses of FSH, or an analogue thereof. Thus, the kits
of the invention may comprise or consist of one, two, three, four or five daily
doses of LH, or an analogue thereof, and at or about six or more daily doses
of FSH, or an analogue thereof. Appropriate daily doses of LH and FSH are
described elsewhere herein. Preferred kits may comprise two, three or four

30 daily doses of at or about 150 1U of LH or 225 U of LH and eight to twelve
daily doses of at or about 150 IU FSH. Preferably the kits of the invention
are designed for use in the methods and uses of the invention.

In a fifth aspect, the invention provides a method for determining the
35 response of a patient to FSH in COH, the method comprising the steps:
(A)  measuring androgen concentration in the patient to yield a basal
value A";
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at | east woog/naf30er adm nistering LH, at or about 6 or mpCa&/dRI0$1470r
preferably at or about 12 or nore hours, after admnistering LH, to yield
a value A2; 5 (D) classifying the patieng as a poor, sub-optiml or good
responder on the basis of the change in androgen levels. Alternatively, as
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response of a patient to FSH in COH, the method comprising the steps:
(A) measuring oestrogen concentration in the patient to yield a basal
20 value E';

(B) administering LH at about 20 to about 400 IU, to the patient;

(C) administering FSH at about 50 to about 300 IU to the patient, at or
about 6 or more hours, or preferably at or about 12 or more hours,
more preferably at or about 24 or more hours after administering LH;

25 (D) measuring oestrogen concentration in the patient, at or about 12 or
more hours after administering FSH, to yield the value E?,

(E) classifying the patient as a poor, sub-optimal or good responder on

the basis of the change in oestrogen levels (E>-E").

30 Alternatively as will be described in more detail below, in step (D) of the
above method oestrogen levels/concentrations may be monitored/measured
at least one over a period of time after the FSH administration, and one or
more of these measurements of oestrogen levels may be taken within the
first twelve hours after the administration of FSH, e.g. after 6 hours, and

35 then subsequent measurements may be taken at one or more later time
points, to yield a value E.



points, to yield a value E2. WD 03/022301 PCT/ GB02/04147 - 7 1In all the
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froman appropriate patient. 5 A further aspect of the invention provides
LH or an anal ogue thereof for inducing multiple folliculogenesis in a
human patient, wherein the LH, or an anal ogue thereof is to be
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administration is carried out from day 1 to at or about day 4 of the
stimulatory phase in COH.

20
In a further aspect, the present invention provides a method of inducing
multiple folliculogenesis in a patient, which method comprises the
administration of LH or an analogue thereof to the patient, wherein said
administration is carried out during a primihg period lasting from day 1 to at

25 or about day 4 of the stimulatory phase in COH.

Detailed description of the invention

The present invention relates to the administration of LH (or an analogue

30 thereof) in order to induce muitiple folliculogenesis or otherwise improve
COH regimens in a human patient, in terms of for example increasing the
number of retrieved embryos which show early cleavage and thereby have a
higher chance of implantation and pregnancy, an increase in the number of
follicles of over 15 mm on the day of ovulation triggering, a higher ratio of

35 large follicles to small follicles on the day of ovulation triggering and a
greater number of oocytes. Thus, the invention can also be viewed as
providing improved COH regimens which resuit in increased or improved



provi ding i nproved COH regi nens which result in increased or inproved WO
03/ 022301 PCT/ GB02/04147 - 8 inplantation and/or pregnancy rates in a
human patwerm/o2f3or exanple conpared to a patient or groupCafGRRabviBNt S
under goi ng conventional COH reginmens. 5 It has surprisingly been found
that the adm nistration of a conparativelgy_ short reginen of LH starting at
the beginning of the stinmulatory phase, and followed by FSH adm ni stration
in a COH treatmpeamtatiasandrer pfdgreincorategihartaiman patiéntpfer ekahipleul ogenesi s
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t he aspects dbllitles drmnerdayomf alesationdedge®ty ard algreateae ndmﬂmg@fm;zyﬂ@@ in the
range of frog%lgrte&aboug"b?gg%ll%ﬂa é‘éﬁf@ésé‘ﬁﬁaose Q\SFéHtggtr (Ffréﬁé‘lpéd’ td romat or

about 50 to roma or about
225 | U,15v0r e anhigvermbltiplg follieuiar develapmeantine patiens The teghviquebas PeeBr from
at or about 70"5"@@--59&@;,“,%" about 150 11U LH, nost preferably at or about
150 1U. Alternative dosageés may be fromat or about 35 150 IU to at or
about 300 11U LH, preferably at or about 225 IU LH Preferably

The period in which LH is administered is termed the priming period. For the

purposes of this description, the beginning of the priming period defines the
20 beginning of the stimulatory phase.

It is believed that LH interacts with receptors on theca cells of the
developing follicle, stimulating the production of androgens. Oestrogen
synthesis requires the availability of androgens as aromatase substrates.

25
It is believed that the increased local concentration of androgens induced by
LH enhances the action of FSH on the growing follicle.

Where LH is used or administered in the aspects of the invention described

30 herein the dosage may be in the range of from at or about 20 to at or about
400 U, preferably from at or about 50 to at or about 300 1U or from at or
about 75 1U to at or about 225 IU, more preferably from at or about 100 1U to
at about 200 1U or from at or about 75 IU to at or about 150 1U LH, most
preferably at or about 150 IU. Alternative dosages may be from at or about

35 - 150 IU to at or about 300 U LH, preferably at or about 225 |U LH. Preferably
these doses are daily doses. If an LH analogue is used, the equivalent to
these LH doses can be calculated and administered.



t hese doses are daily doses. If an LH anal ogue is used, the equivalent to

t hese LH doses can be cal cul ated and adm ni stered. WO 03/022301

PCT/ GB02/wo13d/122301 \Where FSH is used or adm nistered in treTasgeots7of the
i nvention described herein the dosage may be in the range of fromat or
about 50 to at or about 300 IU, preferably fromat or about 100 to at or
about 250 IU, nost preferably at or about 150 IU. Alternative doses of FSH
may be at or Vibeng FSH7$u8ed or ddnmidistesed inthepaspleetsadl thednhventiombout 150- 375
U, nore pref ; W f e r aily
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doses of Busegreld | d t r i on of
ovar i an functraaye s sBUPIe ol AR Bfebflonts foh BERAIGRIBER) CU.Ts (i
< 5 UL, E22dminisijedd general ly indicate quiescence). The stinulatory
phase can be started with daily injections of LH (for exanple at the doses

descri bed above, e,g. about 20-40 U | bl t 150 |U. 225
1y ¢ ARtar adbaiprsidisdaitet s GhRe dimet s Aleinsieado Jhe D30enyin e “5 5
days, 4 days dosade Suffeient td Bitamnsuppséssidn ohovariarepetion.aAppFdghiiats gi ven

(for exanpl e Alinbie g856m S5aFLAAEL-A00 LG WinALl ARPULC B AN0NIHEA2Y)

FSH adm ni stration is genera I nue ‘trasound i nggl ng reveal s
at | east 3 fa@rtand asy sithesmaaorke used, fonexasnplegasingle injgetian of HFAIMYi on i s

triggered wi fo'f'dépép’n\éﬁtoﬁénnh@ﬁdéfg} 685s16F B\ rERA or lelipAdlid@oactithRI di heve
preferred protocol FSH and LH adm njstration can overlcf}gx%?one ?.i—é I.e.
FSH caRSbe ad§PRi SUPPERPSIRN PhavaTian fugglion maybementipes itofing Lkhi e
agm' ni strati onesfradid! RveBNLahalsagMe El;mese@fg/rrmgemr‘eﬂy oedicated FSH
adm ni stration. ma Cﬁﬂﬂ? ' S e ' . 30
fol |l ow ng daﬁy'e\ﬁﬁéﬂg% S eg %ﬁ%&%&%%gr&gglﬁfﬁaﬁgét@ﬁ‘e@ﬁ[ﬁm%%h?gf
preferably béHatfouexaropleGd thedbses deseinestabaiey e.d. Abesy 20e400dkd, @inst er ed
Lg;n. ﬁPst gr 2 db?éf@l’aﬂ?{l at 956 119¥ 225908 AfBPabbLt(Pio 23)8 IR LxTRYIPSfter
20 2.5 days, 3 days, 3.5 days, 4 days or 4.5 days, LH administration is ceased
and FSH is given (for example at the doses described above, usually about
50-300 iU/day). FSH administration is generally continued until ultrasound
imaging reveals at least 3 follicles >16 mm (one of 17 mm or 18 mm or
more). Ovulation is triggered with a bolus of hCG (5’000-10'000 IU). In an
25 alternative preferred protocol FSH and LH administration can overlap by one

day, i.e. FSH can be administered on the last day of LH administration.

A single administration of LH or an analogue thereof may suffice, and FSH
administration may be commenced simultaneously, or preferably, the

30 following day. When a single dose of LH is administered, it should
preferably be about 20-400 IU LH. Alternatively, LH may be administered
for up to a total of four days, e.g. the LH (or analogue) may be administered
from day 1 up to at or about day 4 or from day 1 up to at or about day 3 or
from day 1 up to at or about day 2. In such cases preferably the LH is

35 administered on a daily or semi-daily basis, for example at the doses
described above. FSH administration may be started simultaneously with
LH administration, or may overlap for three, two or one day, but preferably



fromday 1 up to at or about day 4 or fromday 1 up to at or about day 3 or
fromday 1 up to at or about day 2. In such cases preferably the LHis 35
adm ni st ewed3om3al dai | y or sem -daily basis, for exanpl e @CTi¢E20086ES

descri bed above. FSH admi nistration may be started sinultaneously with LH
adm ni stration, or may overlap for three, two or one day, but preferably WO
03/ 022301 PCT/ GB02/04147 - 10 begins after LH adm nistration has ceased
or with onlybegmsdeterdfH admitistpation matémsedmrwiith only gneeday pkoverfdpodi ment s
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gi ven, on da%lfg?maa'q@osel of 759225, prgef erably 150 1U LH may be given, and

on days>3 and 4, doses of 75-225, preferably 75-150 |U LH nmay be given.
Al t er nat i vel Yhetdilyldséaidaeddnstés equalb€oegramplendh amprefermsidtregivaen van
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Pout es for oltdon apr ! JRARR: Brefbfabiy 225 TUTHY Ry Ul 658y, d98ap 2 o>’ Lol
the art and aoselnf 75224 traefesatly 150t!dd stay ke giyeniand enrdayenbald Anj ect i on.

Anal ogues ey, Jags a5 A %rr@ferzm{y $4bEBY RNEAWSay bé BiveRTUSIEHhalively, the
i ntravenous injection, or orall

_ , _transdermall rectally or  i.ntranasally
as appridpri atd@ily gosesaanke SSH@'YQ'T& kﬁ‘u@%?E%’H?*'Y%b[qfle'ﬁ?&ﬁ?%@epe%q'&en may al so
be used in cQRsH8GF OB WLt mMadyeld giveh. wi th 20 a GhRH ant agoni st rat her
than a GnRH agoni st. The stimulatory phase is started by adm nistration of
LH (as described above) in the late |uteal phase of the previous cycle
(preferably daespraferts] ratesifangonadotrepiegdmipistigtion @re mell kowreapdt ed start

of menses). %%ﬂpﬁ?%&fhﬁ’]ieyﬁan&?ré‘%?‘é%bcﬁﬁaﬁébhé‘,gn@é‘m@@h‘uIaﬂoﬁ of

menstruation previous admnistration of. a Gn agoni st). 25 Then,
on about5 FSH iRtravariousi ibiectian. én%@geﬁmm%%@gm'@ﬁfa%d Eg rﬁ“gFB{aé‘?)BH?v for
exanpl e Anti dgyafiz8bhlBEoBintraebneus niectioraol orlly dransdentatiy| retallPonl ation is
the day of Wlht(%r%@%%lw}ts?afﬁﬂr}%iatgﬁg?&{%ﬁ{’gq_@]ﬁ%?%@h'aljrsn' i stration do ot
substantially overlap, for exanple it is preferred that they overlap for
not An LH priming regimen may also be used in conjunction with treatment with
20 a GnRH antagonist rather than a GnRH agonist. The stimulatory phase is
started by administration of LH (as described above) in the late luteal phase
of the previous cycle (preferably days 23-26, or about three days prior to the
anticipated start of menses). Then FSH is given, as above, starting on day
1-3 of menstruation (without previous administration of a GnRH agonist).
25 Then, on about FSH stimulation day 6, a GnRH antagonist is administered,
for example Antide, Azaline B, Cetrorelix, Ganirelix or Antarelix. Ovulation is
triggered with a bolus of hCG. Usually the antagonist is administered until
the day of hCG administration. Preferably LH and FSH administration do
not substantially overlap, for example it is preferred that they overlap for not
30 more than three days, more preferably not more than two days and most
preferably not more than one day. More preferably FSH administration

begins after LH administration has ceased, i.e. there is no overlap.

In order to better predict the start of menses, it may be desirable to

35 administer a contraceptive pill to the patient for about one month, prior to
starting the LH priming regimen. Withdrawal of the contraceptive is usually
followed by menses about two or three days later. Ifa contraceptive pill is



30 nore than three days, nore preferably not nore than two days and nost
preferably not nore than one day. Mrre preferably FSH adm nistration
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COH regi?ren without LH. For exanple, the usual dose of FSH that is used
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Van Hell5 bi odspylativei$H dese L5d9$$fal ent doses of hCG can be cal cul ated by

a person skilled in the art. 25 O her exanples of anal ogues of LH are as
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however, one skilled in the art will understand that compounds having LH
activity i.e. LH analogues which exert the same physiological, biochemical or

20 biological effects as LH may also be used. For example, it is well known
that chorionic gonadotropin (CG) can serve as a surrogate for LH. As a
general rule 1 IU of hCG is equivalent to 5-7 IU of LH in the pharmacopoeia
Van Hell bioassay'? and thus equivalent doses of hCG can be calculated by
a person skilled in the art.

25
Other examples of analogues of LH are as disclosed, for example in
European patent no. EP 0 322 226 (Applied Research Systems), WO
99/25849, WO 90/06844, WO 93/06844 and WO 96/05224 (all to
Washington University), and WO 00/61586 (Akzo Nobel).

30

The invention has been discussed in the context of FSH as the major
follicular stimulating agent. 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
35 aromatase inhibitors, and anti-oestrogens such as tamoxifen and
clomiphene citrate (CC). These compounds stimulate endogenous FSH
secretion by removing the negative feedback exerted by oestrogen on the



99/ 25849, WD 90/06844, WO 93/06844 and WD 96/ 05224 (all to Washington

Uni versity), and WO 00/ 61586 (Akzo Nobel). 30 The invention has been
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continued and stopped on any one of days 3 or 4. The determ nation of
whet her a patient is a good, sub-optiml or poor

Administration of LH preferably begins on day 1 of the stimulatory phase,
and does not continue beyond day 4. If a patient is judged to be a good

20 responder, daily doses of about 20-400 IU of LH on days 1 and 2 may
suffice. If a patient is judged to be a poor or sub-optimal responder, daily
doses of 20-400 U LH may be continued and stopped on any one of days 3
or 4. The determination of whether a patient is a good, sub-optimal or poor
responder may be based on results in previous ART cycles, or on the results

25 of a diagnostic test, as described below.

As mentioned previously, hCG exerts many of the same biological effects as

LH. hCG has a considerably longer half-life than LH, so if hCG is used

instead of LH, a single administration of hCG (about 3-100 IU hCG) on day 1
30 may suffice.

As mentioned above, in a further aspect, the invention provides a method for
determining the response of a patient to FSH in COH. This allows the
tailoring of the COH regimen to the patient, avoiding excessive doses of

35 FSH in good responders and increasing the chances of success for
sub-optimal and poor responders. The method uses a single administration,
e.g. injection of LH (for example at the doses described above, e.g. about



responder may be based on results in previous ART cycles, or on the results
25 of a diagnostic test, as described below. As nentioned previously, hCG
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| onger half-life than LH, so if hCGis used instead of LH a single

adm ni stration of hCG (about 3-100 1U hGG on day 1 30 nmay suffice. As
menti oned above, in a further aspect, the invention provides a nethod for

o L or i ngof O o oL Forelces of 35
FSH in good P@SM‘PEWWWE&EXQF‘HS‘E PF@'&‘REH&SW?'%&&C@'WQ? i

Zug- oipH rerglt i mdbrpt@mtmm%ﬂsmwtﬂb_gen Ehmheersm%hesanézeﬂs.sﬂ'hgglm gfeationgs r at ;gght
V0 03] Oro301 TRy ey e R SaBhy bl BERISREICIegRG g fied, 700
preferalsl y ahoeasursd at @ashoneeecat lgesiiatior agouk 6 trerssaitenlidedmnighatien.of a

CCH regi men, p%ﬁfe?abgy!&ﬂéa%ﬂg%r hBoutorXRsurk @fet LAadhmigtRdiopd Befswshesi s by
theca cells. The L

injection . js de on d 1 of the sti atory phase.
Ser um andr ogd9Ure e e SFH@ﬁE%LHQ‘QQI?BQeé(‘fa“YPQBQ? sighifican moé%st at or
about 6 hour prefetratsly Lamdrdgenieisisiateomonitgredf overtd petidd oétiste, &ir or about 12
hours after LH_adm ni.straki 98. t. .2Span: H
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20 before about 6 hours, as androgen levels will not have time to respond to
the LH challenge. If a single measurement is made, it is preferably made
after 12 hours, more preferably at or about 18 to at or about 24 hours.

The LH challenge method is preferably used in patients undergoing a

25 pituitary down-regulation regimen, involving a treatment of at least about 3
days, preferably about 7 days, with a GnRH agonist before LH
administration.

Patients showing a good androgen response may continue the COH

30 regimen with FSH alone. Patients showing a poor or sub-optimal response
may receive LH injections (e.g. at the dosages described above, e.g. 50-300
IU, preferably 75-225 1U, more preferably about 150 1U/day) for up to about
three days more, for example the patient would receive injections for 1, 2 or
3 days more, for example until a good androgen response is seen. Then

35 FSH is administered daily, at about 75-600 or 75-450 1U/day, preferably
about 150-375 IU/day, more preferably at about 300 1U/day.
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20 To increase the sensitivity of the method, background levels of androgen
may be essentially eliminated by administering to the patient an inhibitor of
adrenal androgen secretion, for example dexamethasone, prior to the LH

challenge.

25 In a variation of the above LH challenge, serum oestrogen levels are
monitored rather than androgen levels. LH stimulates production of
androgens by theca cells, and androgens are then converted to oestrogens
by aromatase.

30 Because conversion of androgens to estrogens is enhanced by FSH, in a
further variation of the LH challenge method, the LH challenge may be
followed by an FSH injection, and oestrogen levels may then be measured.
Again, a single injection of LH (e.g. at the dosages described above, e.g.
about 50-300 U, preferably 75-225 1U, more preferably about 150 U) is

35 given on day 1 of the stimulatory phase of a COH regimen, as a "challenge”
in order to stimulate androgen synthesis by theca cells. Following the LH
injection, an FSH injection is given (about 50-300 |U, preferably about 150
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20 will not have time to respond to the LH/FSH challenge. If a single
measurement is made, it is preferably made after 18 hours, more preferably
at or about 24 hours.

The LH + FSH challenge method is preferably used in patients undergoing a

25 pituitary down-regulation regimen, involving a treatment of at least about 3
days, preferably about 7 days, with a GnRH agonist before LH
administration.

Patients showing a good oestrogen response may continue the COH

30 regimen with FSH alone (about 100-225 FSH IU/day, preferably about 150
IU FSH/day). Patients showing a poor or sub-optimal response may
continue LH injections (e.g. at the doses described above, e.g. 50-300 U,
preferably 75-225 1U, more preferably about 150 |U/day) for up to about
three days more, for example the patient would receive injections for 1, 2 or

35 3 days more, for example until a good oestrogen response is seen, then
FSH doses are started (e.g. at the doses described above or e.g. about
75-450 IU FSH/day, preferably about 150-375 |U/day, more preferably about
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adm nistering to the patient an inhibitor of adrenal androgen secretion,
for exahpl e dexanet hasone, prior to the LH challenge. 20

To increase the sensitivity of the method, background levels of androgen
may be essentially eliminated by administering to the patient an inhibitor of
adrenal androgen secretion, for example dexamethasone, prior to the LH
challenge.

20
Any of the above challenges may be repeated, during the course of the
stimulatory phase.

In any of the above challenges, both androgens and oestrogens are
25 preferably monitored. Methods of monitoring androgens and oestrogens are
well known and documented in the art and any of these may be used.

Testosterone levels may be measured, using for example, a solid-phase
coated-tube radioimmunoassay (Coat-A-Count™, Diagnostic Products
30 Corporation, Los Angeles, USA).

Androstenedione levels may be measured, for example using
radioimmunoassay (Diagnostic Laboratories Inc., Webster, USA).

35 17B-estradiol may be measured, for example, by radioimmunoassay
(Diagnostic Products Corporation, Los Angeles, USA).
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enhanci ng foLH_cuI ogene3| s are also within the scope of the pr esent
i nvention. A person skilled in the art is aware of a whole variety of such

di luents or excipients suitable to fornul ate
Pharmaceutical compositions comprising LH or an analogue thereof and a

pharmaceutically acceptable diluent, carrier or excipient, for use in the

20 method of the invention, e.g. for inducing or enhancing folliculogenesis are
also within the scope of the present invention. A person skilled in the art is
aware of a whole variety of such diluents or excipients suitable to formulate
a pharmaceutical composition. Preferably said pharmaceutical compositions
comprise a daily dose of LH (e.g. a dose of 20-400 IU, preferably 50-300 IU,

25 more preferably 75-225 [U or 100-200 IU or most preferably 150 |U of LH) to
be administered from day 1 to about day 4, preferably from day 1 to day 4,
more preferably from day 1 to day 3, most preferably from day 1 to day 2 or
only on day 1 of the stimulatory phase in COH. Other appropriate doses of
LH are described elsewhere herein.

30
LH is typically formulated as a unit dosage in the form of a solid ready for
dissolution to form a sterile injectable solution for intramuscular or
subcutaneous use. The solid usually results from lyophilisation. Typical
excipients and carriers include sucrose, lactose, sodium chloride, buffering

35 agents like sodium phosphate monobasic and sodium phosphate dibasic.
The solution may be prepared by diluting with water for injection immediately
prior to use.
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15 Patients are selected as follows:

Inclusion criteria
- Type of infertility: Tubal IVF and unexplained infertility. (n = 120 in total)
- Normal menstrual rhythm
20 - Aged < 37 years
- Body mass index (BMI) < 30
- No recent hormone administration
- 2 functional ovaries

25 Exclusion Criteria
- Ultrasound determination of PCO
- BMI > 30
- Single functional ovary
- Other compromising disease

30
Protocol

Patients are down-regulated (starting on day 18 - 23 of a menstrual cycle)
with injections of Lupron®, Synarel® or Zoladex® for 14 - 18 days prior to

35 start. The start point for the priming period (day L1) requires oestradiol (E,)
serum levels of <150 pmol/L (50 pg/ml) and no more than one ovarian cyst
with diameter <30mm.
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non-cl eaved ¢5t00§-d9' ocm:ku HE®) iR Admiirdsteraat: oOdegteaetrieval is timed for
approximately 36 hours after the hCG injection. Oocytes are fertilised in
15 vitro. Embryos that show early cleavage (by 25 hours after insemination)
are considered to have considerably higher chances of implantation and
pregnancy. The early cleavage (EC) check is carried out at 25h after
insemination, and the number of cleaved embryos, syngamy (merging of the
sperm and the ova) and non-cleaved embryos recorded.

20
Also recorded are:
Number and diameter of follicles on day of hCG, and in particular the
number of follicles over 15mm in diameter,
oocyte yield,;
25 ampoules of rFSH used;

ampoules of rFSH used per oocyte;
circulating concentration of oestradiol on S7,
reduction in the incidence of 'poor responses' to standard dose therapy (150
IU FSH/d) in a clinic population;
30 Ratio of large follicles to small follicles at the time of hCG administration;

the number of follicles with mean diameter >10mm at S7;
circulating inhibin-B concentrations at S7.

References:

' Healy et al.; Lancet 343 1994; 1539-1544

2 for example, a conventional technique is described in EP 0 170 502 (Serono Laboratories,

Inc.}
3 Filicori, M.; J. Clin. Endocrinol. Metab. 81 1996, 2413-6
4 Filicori, M. et al.; Fertil. Steril. 65 1996; 387-93
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Ovari an Hyperstinulation for Assisted Reproductive Technol ogy. Fertil.
Steril. 2000, 74;3 (Suppl 1)(Abstract no. P-428) 12 Van Hell et al.; Acta
Endocri n,wo030284; 409-418 WD 03/ 022301 PCT/ GB02/ 04147 - PRT/GHOR@smg: 1. A
use of |uteinising hormone (LH) or an anal ogue thereof, for the

manuf acture of a medi canent for inducingimultiple folliculogenesis in a5
human patient, wherein the nedicanent is to be adm nistered during a
primng peri @aihasting fromday 1 to about day 4 of the stimulatory phase
in COH 2. The use according to claim1, wherein the nedicanent is to be
10 adm nistered in the absence of adm nistration of exogenous FSH in the
pri m ng per| dd. 3A W¥meollvteinisngrftirmpnedLtl) o aniansiogue theseef, fortthe

medi cament ?n:%rRJfQ&uré‘ngé hedi€4rREntor ﬁldﬂ@ﬁ‘%&ﬁuﬁfplé‘ﬁ%ﬁuk%ﬁfr@% ity LH day,
about 100-200 U 15 ﬁéﬁ@{ about . 150 | ﬁ (5 use according to
any oneSof chsMman Ratientaw Hlerfn?ﬂlgam‘?%'%{? earMiystered dUFIPgA day 1 to
day 3 of thepsikiing batied yastingseom 2@y 1. toTdut sley acoiothdi stinulatoan phase irof
claims 1 to §% erein the primng period lasts fromday 1 to day 2 of the
stinulatory 6. The use according to any one of clainms 1 to 3,
wherein the rredl cation is to be adm nistered as a single dose on day 1 of

the stinulatery t ains 1 to
6. wherein the LHZfJﬁSe%Si:ﬁcgzdelga}?@ ct}é?rﬁ ﬁ%@rgi'nrlﬂe rﬁeéﬁ@¥n1‘éﬂ?ISQB tﬁ%

qui val ent dose of gga 30 8. The
use acéérding dpinigiared Hethsr a@%cwff%”‘étram%%%?@qﬂf Nt H 9. Use
of luteinisipanifg peAed(LH or an anal ogue thereof, for inducing nmnultiple
follicul ogenesis 1n a human patient, wherein the LH is to be 35
adm nistered during a primng period lasting fromday 1 to about day 4 of
the stinulaBory fhassecxiccotting\WDckEhoRaend, wiRgEirGie2medicament i9fo be

administered at a dosage of about 20-400 |U LH/day, about 100-200 1U
15 LH/day or about 150 IU LH/day.

4. The use according to any one of claims 1 to 3, wherein the priming
period lasts from day 1 to day 3 of the stimulatory phase.

20 5. The use according to any one of claims 1 to 3, wherein the priming
period lasts from day 1 to day 2 of the stimulatory phase.

6. The use according to any one of claims 1 to 3, wherein the
medication is to be administered as a single dose on day 1 of the stimulatory
25 phase.

7. The use according to any one of claims 1 to 6, wherein the LH is
replaced with an equivalent dose of hCG.

30 8. The use according to any one of claims 1 to 6, wherein the LH is
rhLH.
9. Use of luteinising hormone (LH) or an analogue thereof, for inducing
multiple folliculogenesis in a human patient, wherein the LH is to be

35 administered during a priming period lasting from day 1 to about day 4 of the

stimulatory phase of COH.



10. The use according to claim9, wherein the LH or an anal ogue thereof is
to be admnistered as defined in any one of clains 2 to 8. 11. A

phar maceuwwDaalo2asonposi ti on for enhancing follicul ogenesi s PETaGBWRAIOIBITNG LH
or an anal ogue thereof, at a daily dose of 20-400 IU LH, to be

adm ni stered fromday 1 to about day 4-ob2the stinulatory phase in COH 12.
A nethod for determning the response of a patient to FSH in COH, the

met hod conpri $0.ng The use epsordiny (eX)laime swherein thelt dgerancamalegue &iareof i n t he

pat i ent Lo ¥1ighel g Aiftsteltdl deadined Blaritblidbpdsmeg bl 2 about 20 to

about 400 IUto the p measur | androgen concentration in the
patient at |east once after adm ni stering LH, about 6 or nore hours after

adm ni steringi{H, A@hah%aye@idél @ompbymoﬁzorér@)ar@ir@ﬁinfcmdyénbb@ patient as a
poor, sub-optinal .ar g_?_g F er on &n s of t%&@mmg ndr ogen
Povel - ‘32, epnptha PR o BRABOES 1otk .2 Saldade ?BeH ¢ hat
is 20 adm ni adremistered BorepdayB) to sbaldalay 46t)thlelst|rﬁulato1’ylpham hmo@Cdt.cor di ng
to claim12 or 13, wherein in step (C) the androgen concentration is

measured several tinmes over a period of 24 hours. 25 15. The net hod
according to t2.ai rhmethed for detarmiping dherespenaa @f aqatient i SHande@blur ed i s

andr ost enedi ofpg. mé@de&@nrmg”I@qqeaggggdl ng to claim15, wherein a good
responder is 30 ati ent % g an i ncreas. andr.ost enedi one

level s Hfter s ito 3R0eH RseRratin RohE Pefontts ek et
determ ning the re@ajoeﬁbé of a patient to FSH in CO-l, t he net hod corrprisi ng

t he steps: 4% han i tient to yield
a basal val u<eB() %@%tgﬁﬁ%?gtséet“ n%?EEﬁ %%BB{%é %té 'gou 400 U to the
patient; WO ()0223€2sHIH M/genmmcentra@n inche paient atleastanaestert about
50 to about 300 | UdgididteriRgii HeBboud of RSTE hours after administering LH, to
15 yield a value A?
(D) classifying the patient as a poor, sub-optimal or good responder on

the basis of the change in androgen levels.

13. The method according to claim 12, wherein the amount of LH that is
20 administered in step (B) is about 150 |U.

14. The method according to claim 12 or 13, wherein in step (C) the
androgen concentration is measured several times over a period of 24
hours.

25
15.  The method according to claim 12, 13 or 14, wherein the androgen
that is measured is androstenedione.

16. The method according to claim 15, wherein a good responder is a
30 patient showing an increase in serum androstenedione levels after 24 hours
of about 2 nmol/L or more.

17. A method for determining the response of a patient to FSH in COH,
the method comprising the steps:
35 (A)  measuring oestrogen concentration in the patient to yield a basal
value E';
(B) administering LH at about 20 to about 400 IU to the patient;



about 6 hours after admnistering LH, (D) measuring oestrogen concentration
in the patient, at |east about 12 hours after adm nistering FSH, to yield
t he val uewbai3/02230E) cl assifying the patient as a poor, sulecaptBazm4iser good
responder on the basis of the change in oestrogen |levels (E2- E). 18. The
met hod of claim 17, wherein the amount_of; LH that is admnistered in step
(B) is about 150 1U. 10 19. The nethod of claim 17 or 18, wherein the

amount of FSkich hatadhnsinisf4 g F SHett edoun56 te BboG) 306 IR kotHe Aatientlhat 188st The
met hod of claim 17 e" ein the Eﬁstrogen 15 concentration is
0

1§ g\r? 9 ftWh !
measured several GPREEEHPUFS aftSAGBINIEEBALRours. 21. The nethod of any one
of clains 17(Dp 2@neadueingioestiogenesncenteatidriattheipatisah satitesst aboasi2adi ol .
20 22. The met hod | - | r 2.i s a patient
showi ng an incr eaggLfsﬁggée%%nﬁg]é%?ﬁa(grgrﬁlI@%%g tg??’g‘ﬁ%z 'hours of about 50
prol /L 6&r nodE) 28lasaifying the patiert 3@ peer.¢wbopptinedl aranasyesesndei &N a human
patient, the kit 2% pa8BIdf$hé8haMfe ﬁpoégtﬁb@eq,qg{,éqsggseg)pf 20-400 11U of LH,
or an equi val ent dose of an analogue thereof, and about six or nore daily
doses of FSH, or an anal ogue thereof.

18. The method of claim 17, wherein the amount of LH that is

administered in step (B) is about 150 1U.

10
19. The method of claim 17 or 18, wherein the amount of FSH that is
administered in step (C) is about 150 1U.
20. The method of claim 17, 18 or 19, wherein the oestrogen

15 concentration is measured several times ovér a period of 24 hours.
21.  The method of any one of claims 17 to 20, wherein the oestrogen that
is measured is estradiol.

20 22.  The method of claim 21, wherein a good responder is a patient

showing an increase in serum oestradiol levels after 24 hours of about 50
pmol/L or more.

23. A Kit for the induction of folliculogenesis in a human patient, the kit

25 comprising one to five daily doses of 20-400 U of LH, or an equivalent dose
of an analogue thereof, and about six or more daily doses of FSH, or an
analogue thereof.



