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ovul ating woman will rec 300 i mmature opcytes (ova) for each 5
menstrual cycle. Normally, dujohottd a process of apoptosis all but one
will die be fore ovulation. Conventional in vitro fertilisati onl\m\“\mﬁwﬂmm
treatnent for special cases of se--- vere male and female infer !
based on retrieval of mature human ova fol | owed by fertilisation of *wfe*
mat ure oocytes ngég@ S errra ozoa.  The recruitment of human mature oocytes is
acconpl i shed by &y TE HHE BRESENCH, OB NP FRIALISABLR O¥RNt r egi nens, 10
often with disconfort or risk for the wonen involved. These hornone
t r eat ment rmdkgnﬁmu of thespastitinl Y becorme a problemin the future, as |VF
is increasi rﬁ'gy offered to perfectly normal wonen in these prograns due to
t hei r husbaride' nopodirovailatingweman; Wil recrit epRExpBPRimmatiee qogples (siva) foegaghent
Wil normgy 'M%B{reén #EIeaNBﬁﬁﬂ@a&ﬁMg aaérﬁcéaé of Adbcis A &uﬁoﬁgo Will diepdiccause

of 't na

of the risk I sconfort and cost st1mul ati on several other
appr oaches Hereoviiation.tGorvgntinnal Ryitiorertijeatios (V) tesatment forispedialcasesefiser at i on

(1'VM -has b%maua%naffémaleqﬁrenm@t 8 MAséPbn FHtl@é‘JéFbﬂﬁatﬁm dv8 rfonbMEd b?ut

until now recorded success rates for clinical human | VM have been

Trounson, BdeHiisatiorgtihe maturerpasyies yith spermatezoast g fesruftaeat offuman |“EPtWSr mon aI
stiml ation db@)&eé)i%%cﬁﬁubhiﬂéd&iwsﬁwrﬁltdbmﬂléd\edﬂﬁfnﬁﬁ deRorriond rdatmEit reginie] Ment

i f d
the cal et pita dREnayeT otk e wBmen BysRaectiose rotentisatigtres summar y
of the i nvemhénsiwilRésplvialip besané aiprobient indhe nﬁbretasl\atFasidteeashglyloﬁyredftoa t est

systemto pr th ctivated
o ophase. ovierEaananaleRY iRese Fridiaa HR'o BeyRRhings e Bberetiys

hor nonal t r@ﬂthormfthtsmpemfrtmatmmmll‘mmbe provide atﬂmmtegenatydtzowpeﬁ t he
majority of E gyag even though the ;woman is not treated with hornones.
In contrast to alf other previous hor monal assays al ways focusing on |ater
30 stagestSof ova devel opnent) usually ova in the MF-11 stage) the

measur ement BeahiBedt tﬁ@ﬁsl& Idmw.afdhfanas:amr&tm@norﬁfonamﬂmbh kbl lofheP¥pe Whi ch
can mature in vitro to be ertl i sed arg/.-jthls rret Qg}rﬁ nancwrates of

more than 19¥B35Pes BRYE RRRGJried ‘i"“ﬂlthﬁe panimais § ayrayen fVMa haeber t he
i nvent i gn S@oﬁnatagfdﬁlﬁ‘cuémoﬁghdwmd pFBElecngﬁécywS O, Fmrmﬂtnﬁﬁf rebditﬁe@?@tc@ﬁﬁ
arrested in the, dipl.otene sicles, Thi eferred to
as the di cyt%‘?i‘:m&;gﬂ‘éa'%'l‘magqg@ ﬁgf@?e °§%§i’“b9a'HFbﬁﬁ d| ffuse

chr onos o128s Ortelué tHaNAost szmblecwayisas a\lrald horeronhf stimulatioh tias beerhnot b stimaulatet r ai ns
as Feul gen EP'%P 0 t bear

| ateral pr o??at(‘:‘%t% ?ﬁr?}ﬁsesl ;rly}i[":1 grg%ﬁ‘% g‘i]ec ‘él‘g“'%%é %%()0%’% ﬂrﬁ’i

replicate r|r§mbg@|0é|pce91‘@me§ Rihfhe calsaiated) risanapcy é@%meée'tmmd_&%m@r ush
chronpsones giaaliepci@r € found al nost univer sally in eggs of |ower
vertebrates and some invertebrates. The RNA may act as the 10 nessenger
directing protein ?/thhem s wWthin the ova itself. Crcunstantial evidence
from st udi eSUAMYPY Lhithedaygition y  oads suggest that some of the RNA may act
as the caig MnapARBhGRTerionTEETER b fie dbAbOPEEN stelfprudi tﬁmn @yfaﬁ@aa of

the additional 'studies required to el ucidate these conpl ex t he
dicytate st zX@l@P@HG‘tﬂf@PGP@&F%‘tmo‘?a‘%e‘? BP@P?%OYadOz%V%IOP %@FP"HQ V‘ﬁﬁé@é? si nce

the oocyt es Mg Witholt XdgeifslisRrRbnalRe ARt 6f :a@woarénsyﬁuméwhvaﬁtthau&y at a
time when the follicular envel&ge consi s a few flattened epithelia

cel I's. Huma9eBeatienpithe imaiprity o 98\’%%’?\& °P§h g{‘ec orparbisingtitreatediwith BOfr bot h i n
time and bi ghér@kaalcoRtrastas siksthePPviols Rdrmopdicassdys AwaRIbakingontiiter Mei ot i c

prophase (that is,the dicytat ta for blrth From.t hi s pool
B bt e B SassapLorgsvelahuiet Bta e e iy afesd B drdrsitsmentamet e
nmenst r ual cymdu&j offagpirhtiont df @ondertiksablerova whittatan mahmsinrvﬂtta tobedértiided. Bgi OSi S

(nough, 8 Mg vl ShandieR e Mot R oM laihzae | (1) Lo et



25-The reproductive state of the human female is cyclic with a complexg oCT 2002
i nteracti on between the hypot hal anmus, anterior pituitary and the ovaries
eventually leading to the process of ovulation. The cycle is repeated with
an average period of 28-30 days (range 225 35 days). The first phase,
menstruation, last 4-5 days. The first “day of a cycle is the first day of
the first phase that is the first day of nenstrual bl eeding. The second
fol licular ﬁ?‘ﬁi?&’s@sﬁ‘ﬁ’st’??e“cwaf’V’eBBP'i‘ esponds to the proliferative phase of
t he endonetrium and | asts 10-16 days (i.e. highly variable). Then foll ows
an ovul at or yg Rhage 5&@3& yrs) and finally a luteal phase which corresponds
to the secretory ptl?lase of the endonetriumand is usually constant at 14
days. Three mn'polaemg/ebpmenteﬂthet ovd dre atrastedm medinmqeoé phiee asgensinatal

90 5 2 ov RS T RR e B AaRE bebieYabe This il £ iR Eersad b tioMeor pus
| ut eum f oraratiffuse chnmmcsomh.dhé @mmwmobmas mtjle affinitly $b¢ duch Huslearrstrcamsrasby
ovarian hor rﬂéﬂﬁgn s Te . ﬁge tcnu%m%gﬁrﬂ&j%o 1 %fm ﬂwfe Jn%ﬁat&%pc{ﬁg%légf‘ IaYeEF?IyS’ the

corpus | uteum devel o se cretes oestraogen a
Cest rogen cdions imtbe fqrm qf ibeanshes arrdeloqmsovhictrea:at-elveewlcaie\nbtoyuclauctah:d (RNA)

o becone. diFLEAETY FeeRile DindthilR 8RR bifts Shic e bt 1S

(i nportant fsally inleggs ef/lewelpventgb@#ﬁsrw somgunverichrates) The IRNA may tapg as the

Endonet 11 7). di<afer uR¥eind raaR Simiél @wﬂnﬁ it GRifsph. é\F«%ﬁsfa@ﬁuaP{iﬁd@ﬁ@e frahy ed
ase

and tw st ed. he 'second IS ca ut ea

(ovari es) orstydigs of o¥g i fmgp aﬁﬁé‘?é’s (SHSQﬁshg‘Pt sqrme phihe HNAMay r@cﬁé“e@e ®8tly occur

then the cor&g@.geubﬁumnméreaé@ﬁ)pnieheWudte%eatﬁeadwém@bdthé Bd&lﬂ@ﬂéf@ﬁ!ﬁ%' on of
oestrogen and esterone t he en om&ﬁrl um under goes shri nk age due to

ext racel f ul &fA4 elpgggte these copplex|problams. it disya ﬁt?szﬁs ouigcleatysrtbei al
bl ood fl ow ds@rre@m Wéshngﬁhdsecaﬁd&h@a&yd& sHowsd hidh g@etﬁf nidtauilc ¥agsel s.

but Che. DSV RFRR 3haTar b e s e sons prety iph talepeg

menstrual blepitisblingellss) for practical reasons the first day of the nenstrual

cyclus. Ova maturation is the final stage of ova devel opnent that prepares

for fertilisation and 20 enbryo devel opnent. It can be divided into two

gener al pr odbssanpocytedblisalar denelapatenbis aamdtrolgampécztsmsm bath in tirne end bidiagi-ear

mat uration i d k I MF- 1 i
cal [98&43@@4 A% oM Vs §W&'s&g u?ih égﬁé ?rognenoén |se€§|§ d%gtatt%) hat

while cytoplasmc maturation iIs

prepar e t3% agg) evan hefere bist. brom hisoragta é%#P‘q! gﬁhmprmva@ﬂe selactleg aedﬁptyn
genesis. 25y3ka et,@.lylm&hﬁ (th& RrePbtAshl Bytid) & fem?erldevéubﬁnél.tquéﬁ& ?es%hags‘n of

conprises a mp\gl e l|la of flattenedq%ranul osa cel ns of further

devel opnent t0f MEREs 9 FETRIRRY vesiCle br BP‘V‘éée‘I"%}Q‘WeMeWBP{‘?ep'I a0 toMetar t he

nunber of grphasd mgw:mqebh@gmmh Hlthofdiidle. passage of fluid into spaces between
the granulosa cells. As the quantity of fluid increases, the cavities that
it 30 occupies increases in size and becone confluent to forman antrum

The follias G’hesemodwww stateoofltiee lnfmarhfem@tedia tiyelio withzeconvilléxintdraction rbbh&ren

For 11l o andd SpetRltes bl iford e Bp B R EnbieA i8R et eds oty

i nner nost | ayealatial Théeyae mbﬂ:&tmaldnmsavmﬂgmmod iofi 28430 dahs (ranga25-35

titut h |
O 5 el PR ASPE Al A SRR PR 8 st ”?~
r T ~ OQ?. 4layltthadicit ohasexthalisghé first mmww bieedirid. #he wecdndtfbliicular

follicul

for mat o Cof T otate Biary Eottspofdilo M brbfararl Andlctor M Eidfedith o 1sRE

the tine t hdOi8daysriies hBUM‘@“MeTWG"WWUJﬂWW phiase Gi6drours) apd finallyp| et ed
and the fir el @as@méh%&és&he@w ifie §@&é\oq§>ﬁa§wow@%@9n@m;ﬁ SRF8 this

stage during each nenstrual cycle. However ue to presently unexpl ai ned
factors, th&sHilysenstantat 1458¥e Téfﬂeé-‘l"m@ﬂ*%i; &""Go%@rtbi’ Hnderstapdiag ohthereen-an
apopt oti C prseaasscand die. The dissol uti on of the innernost part of the

granul osa 10 cells whilst the e still in the follicle, or precociously
after itsX dépﬁYRWm'FsG"ﬁ% g‘?’é:ﬁi{ reé?e’@éneratl ve changes are occurring
that will result in the death of the ova. Only a few, normally only 1, wll

proceed the devel opnent. Technical background of IVF If the wonman receives
FSH, nore than one follicle will proceed devel opnentally to M~-I1



15 avoiding atresia. By M~11 is understood an oocyte with 1 pol ar bcﬁd{;’,m 2002

and expanded cunul us conpl ex and which has finally gone through a germ nal
vesi cl e break-down. These oocytes are readily recognised by a routine
technician normal |y handling oocytes for 1VF. M1l ova 20 are the type of
ova which ace prepared and able to be fertilised by the spermcell. At no
earlier stage in the devel opnent of the ova is this-presently possible.
Convent i onaR. ovarign fallicufas developragrit dmoyulation and sabsegnent caipus Atewgaforinatipras nany
as possi bl e, R% the ova in M~11. This has been obtai ned by exogenous

hor nonal treatnent of the 25 woman, including follicular stinmulation

hor mone ( FSBY)the faegiiacloeontiol of kfeht { Lid geqation bysovadan horstosesd in t he dose of
100 to 250 IUiday. Oten this treatnent is continued for 8-10 days. f=ather
treatment with G\RH agoni sts such as Busere(in daily are added to the
treatment 5 Byringiihe sreser&i hatief the, Eepmralyistiver yeleothe 6prpys diteus develops apd sevat ed

ova, iS avopmes boTthbéstFo\gEﬁ‘ aRf ph%é@i@i‘lﬁile @éﬁ?ﬁg@ﬁ%ntﬁh&@b%rbrﬂ@el!ﬁ@ﬁroﬁ@&-r' sk

of hyper-stinul atjon ggn rone ot her side ffects such

t he
i ncreased r \&aVitLipAhe sRAQMSIEWD. PW&E%‘%’Q”‘*GPM%W e?ﬂgometnal
al l ergi c regrhdd Hé@oﬁi&&ilsmiﬂe@aﬁnh%cre@ﬁp ﬂﬁ&b@&h&ﬁdﬂd\ﬁe@ﬁco@@i (ihpattant of

foason for i davelopinamiys stou @ Pi%iteigafewﬁ%ﬁa?@einaiﬁa'ci T B8 erm
Thus, at 10handriveespiral arries bécomeEited and tlisted¥FTHRYseLER hak df e oyakelisicaled

initiated a di_cat,i on of t n al 35_.thqu th roblemis a
mat e factor heq"tfgl F}%Sg}‘t oven ) n'i’i Yab-thi ﬂ'Y\A?'a%"r ("'?%usjblfgi‘ arﬂ% t‘i%?g"iihf’%' ova,
t he hor nonatheh itlwtarpus lutdunt fegresses thdrads Hepid fallljpthe seanéten ofiobstrogeniabdr at i on

pri>. The t PRERGIPé e BapmeAtrsockEihint pld FSTAIER LT I "heen
ai ded by ul spicd emmessnmamm@ecﬂndphetrfabblbod:ﬂmadeadmls oyitheall death hndbdle-t hese

clinical 1%36?%@:( PRXFbiBS&OV%A%ié' re%@ﬁt%ayi J‘Bﬂ}éﬂ&%@‘éfﬁeﬁﬁ%aﬂumer of

recruitab re era 'y start ure or not fully

mat ur ed garbleeding whetenll %Hmbasablawaf m sdometsigmy i das riing dist day ofdbgt es wi t h
a tight cunyensiniaRBRed iso%ré}fraé?ﬁﬁi'rg&oﬂﬁ tHEH S0 A lof RSh&shEal\byaid)l €. These
ova are readily recogni sed by a person involved in routine | VFtreatnents as
being inmmature ova. |If no hornones are adm nistrated only one oocyte wl|
mature as sewa rﬂamrammlth@ﬂndi atagé5f bmdevempmenﬁuatr;ﬁbm fof feriilisationramdur e

oocyt es om r i i ati n toti esses
wherei n PhestbnodivapimBit Biogh Be dhidaddun ok Aeney pedtestes! husel TARGRERG, 1
vitro, the nmmomasfmuamturatidwe Nucleler smatlratiohdodéfined aaﬂmesmhpmbnwf trieidsisr nonal
treatnment a r. t) ova
w il be avaigif\jd %'108 e%s'%nwyse‘?tvgn% cﬁ%ﬁ;'?%‘ Jggéoi%l':;g% g%@ ){tag er:m een
possi bl e t ochangdsithat Omteat@emgéq mwt@&rpfmdﬁaafqnmhmgncpewm to
M--11) but WE are inconpetent to conplete preinplarttation devel opment.
The i nportahce of cyt oplasm c control over devel opnental conpetence has
been des@Pibed in the i mmature nonkey oocyte. Using micronanipul ation)

oopl asm was Tﬁ@fﬂﬂié%derfoGHMaMftHé ovan ﬂ%&ﬁ&e e&ge 'c&lnFﬁsIe%‘ii dinfiCapérpRase |
oocytes. Monkeys recei Vi ng ooci/t es Wt m c transfusion had a

sevenfol d i W@Qéaé‘" %aﬁﬁ%ﬁﬁﬁ@!ﬂnﬁﬁ @"B?frﬂ%?'@ﬂmﬁ’@ dHepaandiir VIS asm

i njection {fdr@ehultiplication inthé ndmber d)f\d%rﬂiid%b%ﬂ)sl anduidd the paskaga vefiad ineer used

a fixed day in t ementrual 30 C cal cul at romthe revj,ou
vl L) on SEPaoEs DNEEn oy oHERa SIf; RS irertuSR offic homasen e Ry et ot it o

final degel ecuuphs uﬂfreésl%e irm$izé ahd beddnecdéopfuent fo forrh AR aBBuMEThe ol dwow I at es
from 0% 10 /(')said to be of the Graafian type. With the further expansion of the antrum, the ova occu-
pies a position at one side of the follicle and is surrounded by two or more layers of
granulosa cells. The innermost layer of these cellis becomes columnar in the shape and
constitutes the corona radiata which, as the innermost part of the cumulus oophorus,

35 persists around the egg for a period after ovufation.



1 F!~ ~T?~2?5s The invention The present invention relates to tRe0CT 2002
finding that the neasurenent of specific signalling hornones wll be

i ndicative of the appropriate timng of ova aspiration for an | VM

procedure. This neasurenent being indicative of the timng of aspiration of
ova will optimse 5 the nunber of ova §pecifical|y capabl e of further
maturation in vitro, fertilisation and further devel opnent. The
identification of speck signalling hornones as predictive narkers for when
non-fertili %ﬂ?hs 3 &aRAG] ngmeéeds% a&namwﬁhkeuar 8ok GVB,
fertilisation ?eava e) |'ant at1on and nancy are present |n

manmal  gr eafny MFd@é@s%gbqen@drdaﬂw e fgm%'e@ 9ft g antnmcthal is én the@nixal and

non-fertili E?l@i:rﬁrapfbﬁncleSBy theltieSthBah&tkh iR Ué@ldﬂéﬂ tRé riefBiIR dilfiforP¥ @om.-
(=oocyte) that upon contact with a nmature spermcell will not conplete the

mei ot i ¢ dPvPstestrdrioe Biebrqiar hodk eyleiRin ig seft-erial from the sperm cel |l and
forma fertilised cell. It is presently anticipated that the endocrine and
intra-ovarian regul ation of qgva naturatlon will leave the ova with 15 a
preci se, buf* fBYRANURd p¥afsaeh thivstags dwingsagh peastipgl sydeddowever. dyade pigsat i ons
or concentr ahﬂmemhhea factors; thd Ma ntyh,e ie38 ehir btrksia abnh@em\me o¥d @iderdb Vitro
maturation to - wll be ca ?Q & fer ilisation ﬁﬁaquent cl eavage
and then pr @Bﬁﬁ%?;'%ﬂr?%ﬁss?ﬂ%fd'ﬁn \i '5??"?'?9!‘ f’}?é"?wgp% F orapylogae aspect
of It he i noeaéusamgtthue eg@lsaamatn the fcﬂtltl@ssmcé@dsuslM@itesieﬁ@rmrens g sard digry 0;

at | east on redi cti.ve rein a specific
determ nati S?Qef'ﬁ%at'ﬁ? 8'&5'38%“&“&@% p%/wglfreflﬂ{emél?e ggéé Y\@Wé’ 'r edictive
mar ker i ndi Omlyesfewheormatiyndrly 1] Will padreed theadevelopinest.of in vitro maturation
and subsequent fertilisation are present in the mammal. 25 The assay for
the at |easioQiifa zﬁﬁg@bhgg”qprker is based on a sanple froma female
manmmal . I n one e nt of the invention the sanple is a sanple sel ected
from the gr ifupe wonsn sdceivgs BSHemGre tRanlynsilicietvil plaeeyd Gévelshmertdlly td MF-1I
nutrientgé folllcle content) spu tum blood, urine, faeces, uterus or

vagi nal c%?'%‘gga ecf"‘borrponent s) nmenstruation 30 products, epitelia and
epitelia derived conponents, skin conponents, and dead or Iiving cells. A
person skil t I t sanpl es
are obtai negg(ﬂ'f'i fie Jﬁ%eﬁ,%éog"&n cloc{ﬂg?ﬂtlp rg@é aq}%%v %?t‘\élie(;%ﬁ&pn e %J%%

ori gi nat es ﬁﬂ@)whlﬁh hasfieally ggme mh@s@@“p@t \)eS&hgbree&rﬂOWUoﬂﬁeseroogaem@& pi g;

or a zoo anidgally fcsgnistdlly'dBliine thehriidisi AstMally ﬂarﬁllmg oocytes for MF. MR GLaENt  Of

the invention, the manmal Is a | aboratory amma s such as arat) or a

mouse. 1ROf @€ the typp o P& WRigh aisRsenared ard a'?'ﬁé" b fertised by H&rﬁpﬁ‘ﬂ?‘ cehdt no

i ndustry, pe&idiersidyelin thd dvBlopmieABT tisdI6Vh i8 This Plekbmtly pbsBiBleSe, pi g) mi nk,

goat, or sheep. In the presently nost preferred enbodi nent, the mam"ral is a

human being. 5 In one aspect of the invention, the female mamual is tested

pri OL tlo ovaoawu?raﬂ irOvitro feetiisativny(IVIR) treatiitmts ﬂﬁ&ttgeﬁi;]ng&méhiﬁﬁﬁﬁilblébﬂ her

an absol ute,cut o or.a relati nmeasure such a

cr ease. or 1 tyadt UEIE B 1B b2eh Shiploed B Brasrbnte Babral yethepla i "

predi ct 2iewbmanigclading fwcuimastmmuoamonmdeo(FSHVNFSH:lOot urirt derived 68Hgistad- a

predictive Hméssrre %J‘{Px!'dé C{grng /ﬁaf% h“§'t'|%§{ ?s%bu&ﬂk 8- pange_

concentration, our ruc con on r reactron pattern in

a bi ol ogi caﬂayq@ﬁytberdeﬂatmentm&lﬂaﬁ agewists such asBuserblm daiersadded tothier a | ot

of potentialeRhfei & 'tM?\t,{EﬁHéﬁf t‘f\e%béﬁetitlgﬂo? RosCOREL S {éﬁoﬂ:ﬂﬁ‘s dvaiRAL | 0“
ass n thevat | eas C

the assay is an t one predictive marker iIs

hor none sel &bis&pefof bemcrmel teratmpntaimaysdnciydes dhe delnefdwpeogiimulationsyadroms FSH
LH, prof agt Liq otﬂ@rdsudéﬁﬁ}ectsté‘uﬁﬁ'a %:H%H%k@ﬁ%a@ﬁ:aﬁ?& ndusead@i€cohitdn, and
steroi d hornones (such as sex hornones: Estra estrogene, est ratrl oI
pr ogest er onegdema Paigsallecgieregation taibe Bgdigation, éeﬁreswhén%we@bt gain, il of

anot her enmbegicARR npé td pstif Qy&ﬂiﬁc!awlif fh@i‘no?«%’iﬁi! hb§|tt@y’brﬁ5tﬁé‘)’éas‘&h %r@lhé“l\iﬁ“e at
| east one predictive 20 marker is ‘a small peptide "hornone (such as AP or

VIP). In anBepgendisdyatndeves "‘?'?é"ﬁeﬁ\l'ﬁ'rﬂri’wﬁmt F‘é“sa%'&'? mement. HILADFN wher ei n
the at | easBomng amwthy%tels WEthBRvdfiararé Rittddeth kvl idiivation 5EHB watmenRl2,

PP14, a~ U_‘bln bInAO[?EtjnhlblnB activin) or a1l or a 2

gf obul | n§§ °H9%W8tpﬁ eBHATRIRACDf the invention the assay is an assay,
wherein the at | east one predictive marker is a lipid selected fromthe
group consisting of Meiosis Acti 25 eating Sterols (MAS) lipids and
prost agl andi nes. | n another enbodi nent of the invention, the assay is an
assay, wherein the at | east one predictive marker is a nucleic acid
selected fromthe group consisting of DNA fragnments, nmRNA, and tRNA. In
anot her enbodi nent of the invention the assay is an assay, wherein the at

| east one predictive marker is a marker selected fromthe group consisting




30 conjugates) carbohydrates, cellular nutrients, integrins such ad 6 OCT 2002
integrin 1, and carbohydrate epitopes. |In another enbodi nent of the
.invention the assay is an assay, wherein the at |east one predictive nmarker
is an intra- or intercellular nessenger such as CAMP. |In yet another

enbodi ment of the present invention tHe essay is an assay wherein the at

| east one predictive marker is an enzyne such as phosphodi esterase or an

i nhi bitor of 35 phosphodlesterase i 1r ~~ ~ ~0Oz 8 Due to the

hi gh conple i on meen rqt eins,

hor nones) | 'b '&?0 ﬁ{’f 1"«=ﬂeéﬁi ﬁi‘ ovan'lt%g 881“?% Q{Pa‘WQEBﬂ‘S‘% "P SPS0mes, it

i s present | yuppldmentegaavithdmoditatatibh ef $éramringrrodbng llaeelaspEsmdmﬂnFmﬂ LH, pro-
non-fertili h [ | evel s
of certain §$Ste?%f? |ve1§‘rré;rlrdﬁ°er??1gnﬁj %néfp{ﬁf%ess?r%gb{}?g‘e%e ,a'f: J OQ% or nor e
predictivé fusthkrhesn aided by ulttageundscaenirgipithe fallicular dev@ommm Nhoﬂdbesa/\,her e the
sanpl es haveiepBs AGbtn divisbe iRtrebdd B8 holfnifdls U RnBRASHEERANE Of Ve
or nore markers present 1n a sanple at e sane e assay

conpri ses aMFHbe¥at one predictive marker. That is two predictive markers
such as three, four, five or six-predictive markers. It is nore than |ikely
that the prpgyctive value of the assay will be markedly increase if the
eval uation of two or nore predictive markers is conbined. 15 Based on the
descri pti onINM prefesialily stsrtd witniinrRatore drawt fulhh mabuoed garaetesniniibé weman tthecovano
predicti r I of the
" oycl &0 WRPSTRDRRCY B Bod Rt bd Crlif s Y bl o CehRL U
correl at i onyesigaswisie.dgihees oysr ¥ ireadily eecaanited by a person énvoived di restine IMPhere i s
a significagbamahts @k dkingintaiuresa. the 20 chance of pregnancy in that cycle
and the relative 1ncreaSe) or relative decrease, in the concentration of
the predictive marker subject to investigation in the sanple fromday 1,

day 2, day @no%8¥ndhes drYadminisipatedonigadie 30cy@@%ull$nat9fe @é’ﬁé‘éndﬁ)ior%d%hﬂét-to t he
day of ovg asp |rat|8 | n, anot her .enbodi rrent%n here is a Sgﬁﬂ ;?ga}?o

corr el at i'8n"MENOMEBNEY Frieasing e TBRatieA0RYRR frofmihe RYATY BjieT o | sol ute

[ Rcreasg) thﬁop@&h&@fdtb%ed@ﬂfemme ova ehhﬁa@ésié emd stbsequehinematuine thatavat i on of

the pre |ct

r,.subject to i.nyesti i he sa efromdyl,
oy 5 day. iy viyS! R yemeN cah Subil 0ty Ry sfibamid SoBRH SRS o' ¢ ne
day of ova ttequmeattandrshuaaufﬁeemammbbeof reatb@Mamphaset thgvE-1) svawmltgravfall-cant
correl ation n of the predictive marker subject to
i nvestigati Oﬁ@?o‘ﬁ@?%eﬁﬂ&tﬁfﬁﬁ@f&t@u@&ﬁo% day 2) day 3, day 4, day 5, day 6)
day 7) d&9 8, or even day 9 and the chance of preg 30 nancy in that cycle.
In one aspeghaQhednPoisibB RO HidabEd aocw.e vmog@nf;a@sr R&RUFRIoA RS Progfesk¥@RN t he

concentration of the predictive marker subject to investigation in the

sanpl e and Mydl @H‘dﬂ?ﬂ@" e IPERRICALL? QWW%%P’GHVE'P@"’W%" i’%‘(ﬁﬂ?é’@ﬁ"f dhg impefar y

corr el at i ontanga!6fitytdpRismit dontroidver dedéRipmiehtad Edmpetéitbel s deaiescribed i hgnancy
in that. cycle i s correl a‘%ﬁﬁ concentration of h_ d\&ftﬁdl ctive

d
mar ker subj EUPatEE monkey pe Utéﬁ'g '%'C'ﬁﬁ}ae'pﬁ{;??résqé’p{aﬁ@ﬁ”?%@%e% | evel .

16 fl C2B-oddytes afld immﬁanawnbo@iest hbnkmeééeuﬂng trfeeoqcyteg mneytor ate in
a study of IlVMC)r( I§s .Whﬁl‘(ﬁi n thgoc%j Qva as)gl ration ﬁ? set by
an assay asPA¥REIRRYYsion,nqda Seventol I{ICﬁeﬁ%Ithr%ﬂBanF r%f:%m??{g % 9% qvﬂ‘?uch as
nor e t han 1@#houl b8plashBifecl@fFiddd).% 22% 23% 5 24% 25% 26% 27% 28%
29% 30% 31 % 32% 33% 34% 35%or even nore than 40% tn a presently
preferred enbodi nent of the present invention two predictive nmarkers are
chosen. ThaUpitsthisrateniVM protocdis Bublished bave gither Lisadsa fixedediy-in theoxemstiugs 1 and
2 an i ncpga SASC

| VM cycl 2’6 ﬁf‘j H?%&atgé%t?ﬂ%gbtggﬂg é%@h%rﬁ‘eo&i%%{e&lt'ﬁ%r e%’sg'sjléﬁ%é ‘E?g& ol is
seen prior veniertday prior éafingl tevelapment of the apalifeliglesc Ibis, hastgained peeananeyt | on of
Est r adi ol & reach a plateau, by the time the inaease in
tnhibin A ﬂg%fg%n?%’d‘ld%n this case it is still considered that an in 15
crease in Estradiol has been reached such that the chance for success is

hi gh, due to the fact that the increase in tnhibin Ais the major factor.
This is especially the case, when FSH primng is perfornmed (see exanple 3).



tn.a presently nost preferred enbodi nent of the present invention, tihd 0CT 2002
assay conprises 20 three specific reactions and results for two sel ective

mar kers. The first specific reaction is a neasurenent of the concentration

of Inhibin A of Iess than I0pg/m in a blood sanple on day 3 of the

menstrual cycle. The second specific re@ction and result is an increase in
the concentration of tnhibin A of nore than 80% fromday 3 to the day of

ova aspirat mpgsinvéhtdnt hi rd specific reaction and result is an increase in

t he concentration of 25 Estradi ol of nore than 87~ fromday 3 to the day of
ova aspi r at iTHA prepRtidnyentign elales de thedinding dhat dpgy aeasiremept sm'fm'amaumg have a

bl 0od test @padhes WilfB¥ indicafivd mhénaga prité t.ﬁm@l&o@adsara%ﬁfvaﬁﬁmmgledc@ns of
I nhi bin A and Estradiol"’ |ntgg bl. oo g})tbe are deter m ned

concent r at i GHreofhis AIRasUFEMEnt being ddigative, ofthediming ofaspisatipniof el gpimise ¢ hi s
cycle wills e ndasoendf bw\&p’e)tﬁicelly d'mﬁré@f furlhEr mmrswmoﬁnkrbafehmébt@ﬁ ahdfirbi n A

is nore than or 3 eq in sa e a new bl ood sanple
wh 11 be it M ey, T aniiafon i SpSctes'sigudingyorBgss & predtive Stk 16
unl ess t he sacfenghaperon-fartilisabie dvhea;bémlédls Piroihatarationahd subsbquent feetitisa-
observed. If the _second nd/or the third speafic eac i.on are
observed) t fehdkrvase ieaBEibn ofi PRsnaleyaEetrientin D oml GREN eS8
aspi rated. (he rate afentessslimtvM cytlesed on the results fromexanple 2, that

| VM cycle‘?’ wherein 35 the tine for ova aspiration have net these three
specific reactions will have pregnancy 16 CCT 2~~Z 10 rates of nore
than 12% suaiondertiisabde ovedin il 894 pateshapplicidior? 6Adromatwve ovanfFoecytd) that B As
i o1 aDPICEfth A\ Pihahli€ sPETP O it hid Bheldie Bl aERA UhELERRANE"
predictive sersin lesare ro

aspect of t igenéticveatetiafron the spsma agll $rsi fpmpéw@bsadrpeﬂm:h p&eanat}y articipatetie

specific re Q8risd |

doctors or gﬁ‘/anc r@@@m?a@ﬁgi&gn gt‘ﬂé’ﬁﬂ&é}’??a%attm&fqﬁge un rstgﬁﬁ

t he persd® gmrqaqr@dbmwcqnmewqmpmon@f aulstances “@thépﬁ'm?ﬂ}@“n@rqu%' can
presently nebntRfioRN PRl aféh%éthﬁyhom@aw avsaﬁernmwo rﬁahaaash olMFRGMESary
to transfer 10 the g{a{rﬁ fo a Iaboratoréqeett Hg the result of the
assay will &gicaeabieef feftiisatipnosubsequent glepvagend;t w&gmﬂef imglantation e
conpl exity thotﬂeefemamaahmatl ons) relative increases, relative decreases,
atr solute increases, absolute decreases, plateau's and cut off val ues, one
aspect of the 15 invention is a schene to be felted out during the cause of
t he nmenst20ufne@gpéa ofitheriaventibivitiiusrreatasdo an assaydot theprescece of quactitg of at

enbodi nent HIR | cycle
and rows o?é%a&}%% 'ﬁ%rmykgf@tﬁc%e rm?r é%;mgﬁc l?/ﬁ&e'iﬁ‘a%;ﬂe g? Péé@ﬂéb
filled out &onptibe m%ma@tlmofﬂwtmmpm predictive warker indisated whemaeon-

Aut orat ed, g BlogaRhEsb) aﬂ/ﬁ;mnsnmnuab GEdUbR fe ti

al terations ﬁmstaﬁe 20 prsge%?ctl ve mark grs w | s ee?ge ?nt‘gﬁ;apgé?nrfesﬁg 'Pesul ts
of the specithe ®amB@kti ons. U trasound gui dance I n one enbodi nrent of the

i nventionpy the assay for predictive markers is used as a first sel ecti on
criteria. tf_this~criteria is fulfilled the woman wilt be su e

ul trasoni c FBEEsTaY e ‘5‘ a?h%“%?’é?'ﬁ‘évedﬂﬂ'cﬁr\/gg?%%d. ong s?‘ﬁ@“’é’\?ﬁ{ %éf'l of t he
]thI ltlraslonl c wh Mn%e@ﬁﬁf cﬁhilrdiéﬁtﬁiéltﬁdiﬁﬁentlon mdmmtympw&elammdm the ]
ollicles, - the si,ze of t eadi n - e _cohort
of Toll| ol Q8 CaRTIFEI" &0 Bk Brirdihe P el laiEones. (ORER onighl 2ptie,
3mm arid 3Gum, Bew, orhe|dJadoes) atmummghausemte%satﬂfcohimnanstmtsﬁhabnl i ni ng

t he Likelj.hood, of havi fo t t tine for successful . ov -
aspirati plr?f’“ﬁst?% ehﬁgﬂ? SP'?%'ﬁ egvﬂz&qpon?g§t§ﬁqg%wn St q%ﬁ?é’f l'%rrlp and
pr egnancy i $;euseA)pel'Bay.I"sklllbd iratherabwill réadilp nedezstand hewieach oftthésecfantples apz esent
i nvention, bgmeda is derived froma 35 femal e human bei ng having an

ovari an foII| A%6%i th a dioneter of 8-12 nm The advan 1,; a~ T 2002 11
tage of such small follicles is that they are present in substanti al
nunber s at 1 . DL V, rm)nal |y
reatmont. ihese dBBuin AINSERSERHIRlerki i Srbpll dhigplelfromt Rpimdl e

tr ansvagl%alsuyum:@ oete e cathdog d?flgulﬂeéﬂg 8r %é@%ﬁ'ﬁ!r‘@' €.8- eénmeﬁeninmompaer to
retrieve the oocytes. 5 It will be understood by the person skilled in the
art that other sizes of ova should be as




pirated fromother mammal s. fn one enbodi nent of the invention, tﬂeﬁdgﬁgﬁﬁﬂz
know edge of the wonen's nenstrual 10 cycle is incorporated in the timng

of the aspiration of pva. Thus) usually the aspiration is perfornmed between
day 6 and 17, that is usually between day 9 and 11. Thus, in one enbodi nent
of the present invention, a nethod to determne the tinmng of ova
aspiration conprises the follow ng steps: 15 a) assay at |east one

predi ctive embsddameritof thesavepition fthe magnnial i@ labok¥ory BAimalseeich be arrasbﬂat of the

specific reatlo n redigcts th C

nonferti | D8Ry HeBRER SrbBaFRR, o Rotmalh bah aF LSRG fudfrany
fertili satiafar@ninfat suctnantattly, advomda) pige ntinke gbatper shekpt in e presdntig mostr st day
of the nens day 6 and day 17 fIf the
menst r ual Cﬁr&féﬁla? E@ﬁS%WS§%g%@"ﬁ%4$r'§§%§%§£pi cture of the ovaries of
the mmmed; if the size of the follicles is between 8nm and | 2mm and t he
cohort of flﬂ'ohé%&ﬁe%t bﬁhemvemaméeﬁﬁneg%a&m Hab8edBrdthd bAPURaudY phalr e of
t he uterus e nmanmal he endonetri ai T hi Ckness |8 hore

about 3nmm asikly meE HAD Age test isparieraed. @tharcamatasplutﬁ cytioff levebiorrmrelative I|n| ng
are obser Vefeadufesuch® Jﬁl&cgﬂaarﬁﬁ&bﬁfg6r°J‘déc?e£st7Whe HIRHE Wiediorlels s@iay- Of the

above nentioned steps fail) the cycl probably not suitable for 1VM and
t he aspi rattl"ér'i"%‘ﬁe’&@apmmaa WE‘"E(%F}%’N@@SBFRUOP ford¥M. cycl e) where the

met hod i ggrepeated. 30 The ability of |1VM oocytes to conplete neiosis and
to becone devel opnental | y conpet ent be enhanced by FSH primng prior to
oocyte aspi'P&tis G&te’itna H{?ﬁﬁfvn%ﬁfk& W‘ilb?weﬁt?%?%@” bglanes bat wilhe nunber

of oocytes dtﬁﬁgwwnedntmronpedlmnstmmrwohﬁmubnCdrﬁaﬁ%achmp&feamratm@n of

h . b
or evont merha ANEeRsaneReelpaall i inds g oo POkl pEiae ¢ ne

menst rual mdrkers exist-+n 2n@gmbadioweot ef the mheriitmnnmassasus:dm assay, wefaih thewitd by a

di sconti I n_increased turation
rate and{géﬁge‘lés\? ée)ereg{&gve%@;é o ggr(‘/%rh{&" §§§‘E§‘e§§ﬁ%‘5? ﬁ’f%'@ CSP%TE}ﬁ'g\??F PHea del ay
bet ween thdrdpams (sush@sthShh Lith g@rdidetin cangii HG®), sy oidtearhermaches ¢suchas ASH, B8, mi ng
Wi thout a dﬂgalﬁ% eJnB sw}sldlftgﬁngﬁés%@& & &Q%&%Bﬁbsangéﬂ &s ﬁﬁ%neétgﬁ'lol ast

i njection an e aspiration, an increased nmatufatl on ra was obser'ved
conpar ed t dPregestareng, éﬂ@éﬁ%@f@@% angipgenese ceftisenerfeortisole). dﬁ anather gax- ur ed

M- 11 oocytiginyee of b quenfu&ﬁh%Cbssé)} us\éﬁ%sgﬁﬂ thb&trpt% I&t Q%QLH?\% predfetigar |y
apoptotic phase or an artificial pg at ea |1 cul ar\Pgrowth may

u
m mc t heP fMrker in RSBl IPsPrq hsMoEpe (Jugh a Frﬁgtpﬁ PéMPdn'"l ar‘|‘°fh€|’ ﬂ’Eb‘Eﬂ‘m% MSpnent al
conpet ence.inlentibrnthe a8y isranaiskay, whefdin Pleait GRist &e pradittivelmarker i&s pegstidieol

| evel 10 is obtai apopt ot i. n.t he. ova | eading to
e hbove et Gt FERENR R, 3R R himh A Shille adv& B 1ofGR "7,
Est r adi o: Igaotﬁims)slneanpmat enhbadimentiofdiy inkéntion thé@ssilp MSan asshy, Whefaicthe.at
Retri eva

f W th ul.d, .
pr ef er abl yq%%s 8 %B’egﬁ{'\‘fawa pfsvr% 'ﬁﬂ%‘ggﬁ%‘%‘i Eoﬂ'g’t %‘%3}0'89”3?%%“55 oflﬂ%‘ﬁsaa Agt-
st ati sti23 alatigg Steraks (MAS plipids andtgrostagiandines. boanoties embodimentgfitiesiavent5 | n one

tft t fr ini.tjal  t t
days 5, 4, 8RB SERM P niad S RABR o oL RSP G pri o5 2 Bk BBY o1 e
by a di scorﬂelecwdtftoonﬂwfgfwremmnmg oil IBNAIfmsmeBaMRém and:tiiN#e in anatlerbl ood
| evel of Edniidintint bﬂhEhﬁvéFﬂS@fhe[?s%} is 36 108 @%@b%u&&%@?&&%@f
sel ecting maturating ooc Irectly sSu
(growt h paLm@yerfl@almafk%@e'eEm fW"&H@pﬂfﬂm eonsisting ef§ﬁb€st¥Nédwr glm:om ng
apopt ot i §p aloRjughas, %Ptﬁfﬂyél%‘i’eé Belfuth?hufr@ﬁ!‘é ﬁ%é%nﬁ@&dw’asq%&ﬁh?%nﬁ QfBbhyle ovary

during the puncCture of follicles and €y have a conpact cunul Us nmss.
Then by th @@'tWSa'nm@éM&"demnt ofithe Eyﬁﬁ‘éﬂﬂ‘i toe apsayds an assgpdherly, t he

retrieval afe aaéysu ®fe bsecmwé PRt is é\f“lnﬁhsﬁ*lﬁt%%em&trﬁ@ééeﬁ?erfsﬁéﬂ ad eaNpst radi ol
concentration is due lp?rl or increase in the Est ra iol 25 concentration

bet ween day’“ge’cﬁ“qnﬁ’éeﬁ\?ﬁg ap4Pf g ereseaiibvanten ipassey 5@ AsH whareiB e atn one
enbodi ment (4wt ohé prRdictie Marked fdn z?:ma suchtdighbsprddiRbtefdteidn ah RbRod of

Est r adi o% cpg_ﬁcei_'ntraﬂon that is before the plateau or fall in Estradi ol
concent r& Ofie5'f3%% her preferred embodi ment, the monitoration of
Estradi ol concentration is further suppl enented vm'th a nonitoration of the
I nhi bin A concentration. 30 Thus) one enbodi ment of the present invention
is a kit conprising the suitable FSH nedication and an assay as descri bed
above. Optionally) the kit further conprises neans to obtain the sanple or
sanpl es for the assay.
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f r om unstiOmihetasseyogormprisas gt leastone predictipamiacker. sThatg two Regslictive marigsrs such
3132- 3138. %E(; J.and OBrien, M et alL(1996)
Measur enent qsq JQ’%"F@'?H%]*E et'ﬂ?rc')(grghout t he Human Menstnral cycle. J.
cin. Endocri n Met ab., 81, 14011405. 1 ~~?~~ 7002 14 It is to be

under st ood tnh@tmotr@ﬁ\awnmay%t mdprsasamlvs@e%?wasgsﬂwwe%&é& ichatskliat i ve

of enbodi ments o resent invention, and the 1 nvention |s not 1 ntended
to be so I|M?S@'U@?ﬁﬁg¥v&°rﬂ‘qfﬁpﬁd'®’f’e markeEyisicambiedl i ng woren referred for
| VFI'I CSI fgecause of nmle factor andlor 5 tubal d| sease were included in the

tudy. Th d db tt

Sart] i pa edasRd o RRGRon . Hagrics LAEe AS bil % esraAton pEBiedndbe o

( gon?d ot (rj Op'T;maﬁ'Vé niarkers Irth;bui Alanb iBstrétjiolicatrelatsi to Ithamdcqnne gembevnraydgem )
noni tore e Nno ayer
oxcept the FeRREBE R BhafiiFSe 5 f oikME AR BitpRloh S oher AR by ¢ ne
met hod desc rdidiigel market€) G0 embédifent) therefmatalgrmﬁoamc:mldtten betweendle per f or ned
the d ot f d
e Bl Shafol @ phdchlfic il ol SEAE DENIShERHEL! oPYu e 83RUAE o W 15
pressure wasonesntratian ofgha OGdM!vmmgmebwbumtoesgwﬁpaﬂoonn thessampefrom dayriat ur e

cunul us or eg 2”&}95’%&9‘1 Bays! 9@ 85\}?& B”S:Céléﬂ'dﬁﬁlgdrﬁHHMed‘aQo?%éheed' €
inasmll follicle may directly damage g i s sucked
forceful 'y fAirgfieny In another embodlment there |sa51gmﬁcan correlabon be een the chance of

pregnancy in that cycle and the absolute increase, the absolute decrease, or the plateau
25 in the concentration of the predictive marker subject to investigation in the sample from
day 1, day 2, day 3, day 4, day 5, day 6, day 7, day 8, or even day 9 prior to the day of
ova aspiration. In yet another embodiment, there is a significant correlation between the
concentration of the predictive marker subject to investigation in the sample on day 1,
day 2, day 3, day 4, day 5, day 6, day 7, day 8, or even day 9 and the chance of preg-
30 nancy in that cycle. In one aspect of this embodiment, the significant correlation be-
tween the concentration of the predictive marker subje¢t to investigation in the sample
and the chance of pregnancy in that cycle is reduced ta a binary correlation, such that a
cut-off level is set, and the chance of pregnancy in that.cycle is correlated to whether the
concentration of the predictive marker subject to investigation is more or less than the
35 cut-off level.
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smal | volunme of fluid into the end of the needle. The follicles wer
punctured. After aspiration the needle was flushed wth Earl es Bal anced
Salt solution with Hepes and bi cabonate buffers plus heparin (100101ml) as
de 20 scribed by Trounson et al. The fallicular aspirates were transferred
in tubes to the | aboratory and washed &h an enbryo filter with a pore size
of 70 pm Erythrocytes and other small cells were washed through the filter
and oocytes and larger fragnents of cells were collected in Petri cul 25

lure dishes. mlsnsemmwwofqn&w@ﬁ.owe%re&%wHtsﬁh @?@dg'b?w-c?@l%a the

presence or absence of cumulus cells as either co &t ed
sparse or nubetimedenavaaspigatien hag ’Eﬁeé'cﬁei By e gssay a@lﬂe@m@dnﬁqum inveeM 199:

Si gma) or BREM i@'}ﬁdié%:'nﬁovp%ﬂéﬁs‘%m%lmm %%nim 4o o090 B4 541984 0. 3mM
rec- FSH 0. 075 asi; ‘Serono),

101nt
and al buni%h %%/025%126% ??né %ﬁs/eh%?rﬁ &9# é%pﬁ%ée?&"éd'é%ﬁﬁ}eﬂ YR rpprethaneg| ~5
and an' incrgggsed concentration of HSA (5% or serumfromthe patient {10%
i nstead of al bum n. Oocytes were denuded with hyal uroni dase (I VF Sci ence,
Sweden) and nechani cal pi 35 petting. Mtile spermwere prepared by
Pur esper mrM i @rpresenthjbprefsmield lenpoditieptidf the presentinyentiorr twio ﬁ’ré&%t@néﬁcéisca’reor by

swi mup. For 1CSl enu .00C S re, pl.aced j.ndividually j NL dr ops
of sperm pred ﬁ?ﬁ ¢ ﬁ/@&"&g Ia%(é E&%‘rﬁ ﬁlgﬁi@%ﬂ 'NE"S‘F‘P@B&%%%@H@P%'MS

pl aced i nt® Estr]aﬂnol\&nddnmpindfprE’MEis(sbts&'esSofmad‘QM cyeleden). All ~MF-11 oocytes
were insem nated by ICSI and then placed into 10 NL drops of BBEM and
cultured in 5% C02 and hum dified 5 air at 37C. Approximately 10-20 h after
i nseni nat i orit witisgmetimesbe olsseared tiat tha inG@ase inddstatiel isrsesm pder tottheginasasd ei  as
a measure of, S f i or 3
Caay 0 = dayn EHEFFASNar cBEe hd GRbRolrBPEHRRAdhy 4 bY 6sB6n B BY o1 2)
were ~ Cpl adb@ltlmatthﬁ intreaseoindmhibishiis albﬂeelednbrty@a:aaﬂ’élsﬂrﬂsvensmeneda'laeanlueaved.
10 Exanpl f5 Tore A3 EiRidt had BllntelorBad0ch it 8 hhed Br LuddeCy Rlifih, ald'o

descriptive statistics o A om 53 frentnant cyc
rel evant endB%fﬁch@Pb'QPMeaﬁaﬂ'h'ﬁ@P@r’k's\M majoy factrp s H#%SPBF@E\EW@@éSQ-n Tabl e

9. These 83 WHAHSFEPHmIAY & fefofmtsd sb&exdmipld 8).pr egnanci es. Table 1 Conpari son
bet ween the group of wonen that becane pregnant and the group 15 of wonen

that did not becone pregnant Not Pregnant Pregnant P- value Mean t SD Mean
t SD T-test'inSgresenilyokt pneférreme:dagunaemng ktvd preﬁm erWeEﬁdrf 85t Sdsap Borfprised

Ul A | nhi A ft
8! op 2B ot Sl bt Bl S g sBal achch O
0, 080, 14 0,i93Measbretent &F tid &gnGeidraliod 88Mhibiras a:sness th'ABCl 0Pd/tn| ba blod@ Sams t
260, 1 | '
| ncr easgclr ﬁaq?gﬂh g %tgg ?‘%Ig qué%agg}él#% gts%%%‘ djﬁu? 'c é%%ti%b%]ié re%élgl?%g(?vi%% t
61156 0, 005 creagein mqrcanmrahoq of dnhibjn Acpf nse thant89% romsiay i totthe danafgva
according t %sbf?ﬁuoh‘o'm@thlr&i kﬁécfﬂ‘cl?é'édttgr'i‘ anc]_ lLig lslarﬁhéPé@sé #ﬁﬁe EbGeehtiStloR@Te 1N

I nhibin A fromd aP/ % In cycles where preg nanci es occurred)
that the #hdestradie ‘?fr'l“ 764 from dﬁb? t%thgrﬁam%ava aSPJﬁHOQ H&wus fmene aspeetase i n

In h: bi n Wﬁ MY thePdrhtssdintérit the WohRASEI heﬂre@t&lé&ﬂ!{e@i drhﬁn%hmyf@ amgﬁ l'nﬁnilhﬂreL Ib n
cycl es er e ci es QCccurre IS O serum i nni Dl N
A and Estr acﬁyglle agﬂﬂ?? Fogoent ?B?'?srﬁfﬁ%ﬁ' g\ﬁr\ﬁeéé‘\’a\é‘ﬁ' iptRy E‘@gé Famplepre deter-

non- Eg oduct imiped.nEtaé BBridenttatitngs Inkitin AudlessithantiDypg/an#l sdieBloofeampBathis ~ fi

cycle will not be an IVM-cycle. However, if the concentration of Inhibin A is more than or
30 equal to 10pg/mi in said blood sample a new blood sample will be withdrawn on day 4,
56,7,8,9, 10, 11, 12, 13, 14, 15 and 16 unless the second specific and the third spe-
cific reaction have been observed. If the second specific and/or the third specific reac-
tion are observed, the day of the observation should beithe day, where ova are aspi-
rated. It is contemplated, based on the results from example 2, that IVM cycles wherein
35 the time for ova aspiration have met these three specific reactions will have pregnancy



pur pose, various discrimnators were applied) and the statisti cal 16 0CT 2002
correl ation between the data dnd the chance of pregnancy was determ ned.

Table 2 Discrimnator. Serum I nhibin A level below 10 (pg/m) day 3 Not
pregnant Pregnant p-value' Inhibin A below 10 on day 3 51 10 0,03 Inhibin A

10 or higher at day 3 22 0 *Fischer Ex¥kt test 5 Table 3 Discrininator.
SenrmInhibin Alevel below 9 (pglm) day 3 Not pregnant Pregnant p-val ue'

i nhi bi n A beteswf @owthday2%, 48ctaOmore thaiil 6Yon 2206925, 26°% lve evert molayhadh 30 1

*Fi scher f test Table 4 Discrimnator: An increase in serumlnhibin A
fromday 3 To day of OPU of at feast 80% Not pregnant Pregnant p-val ue

I nhi bin A increased >80% 35 10 0,001 Inhibin A increased <80% 38 0 *Fi scher

Exact test A&«Ta@ bﬁféc‘aeaw thé ?éés% skiftd il sa%eaghréﬁém@ok BlatiBéva rAarks om

day 3 to day o I"eas pregnant Pregnant p-val ue'
| nhi bi n /A iefeingpaagaliantamries efedoetm RERBFSS- mpmﬁza@&ﬂe@f tttqem%t@e. the ag5 scher

Exact test ghypis &%Dé?e@ iUzl WayhbOthe cuf AfgaBistEcdnbeSEImPBrES hdPdhipiled F OM
day 3 to day. of U of m)redtfgan 87% eéﬁp gnant Pregnant p-val ue

Estradiol WitWHIER ASSIEa0ReSt opaduapresteficalieauipaedl Haweysroes Wilbei scher
Exact test undérstbod b%ﬁ eper%ﬂ-slﬂxl?edTﬁwa@aﬁ daitégrfemdnaiecvreduethl markétdegn i N serum

Est r adi ol from to da of at | east 1000 nant Pregnant
Do vatues ESPRIONote ReAralas WiHtRsY e HRerohg SGH PmSrt Gakes Mscheaddaandtor 3 1

*Fi scher 105486 barbyiis to & laboeataryiskiting, where tiorsgumat the assdy vill guldsitise thfing 61
I nhibin A and Estr.adiol to di sgri m nate be tween productive and
non- productqv\?és?'fagg?%tﬂ?"@%mg Table 8 Discrininator. The product of the

i ncreases in serumlnhibin A and serum Estradi ol fromday 3 to day of OPU

(7)f508t S;GSSt%estg @A@Wﬁ%ﬁ@&%gﬁ%mﬁg ?9|BF\,’E mgreggé ?elat:v7e50%9reaseslga-o 004 <

solute increases, absolute decreases, plateau's and cut off values, one aspect of the
15 invention is a scheme to be filled out during the cause of the menstrual cycle wherein

IVM-treatment is contemplated. In one embodiment the scheme comprises columns for

each day in the menstrual cycle and rows for each of the predictive markers such that

each cell can be filled out as the measurements of the predictive markers are obtained.

Automated, semi-automated, and guided manual calculations of the alterations in the
20 predictive markers will ease interpreting the results of the specific reactions.

Ultrasound guidance

In one embodiment of the invention, the assay for predictive markers is used as a first
selection criteria. If this criteria is fulfilled the woman will be subjected to ultrasonic
measurements of the uterus and ovaries. If the evaluation of the ultrasonic measure-
25 ments determines:
- a large number of antral follicles,
- the size of the leading follicle is about 10mm,
- the cohort of follicles is uniform,
- the endometrial thickness is more than about 3mm, and
30 - beginning trilaminaer structures of the endometrial lining
the likelihood of having found the right time for successful ova aspiration, in vitro matu-
ration to MF-II, fertilisation, implantation and pregnancy is very high.

In a presently preferred embodiment of the present invention, the ova is derived from a
35 female human being having an ovarian follicle with a diameter of 8-12 mm. The advan-
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10 Table 9 Discrimnator: Increase in serumEstradioi fromday 3 to1da$lof{'

OPU of at least 87% in the group with an increase in serumlInhibin A of at
| east 80% Not pregnant Pregnant p-value Inhibin A and Estradiol increased
nore than 85 and 38 10 0,2 87% I nhi bin increased with 80% and Estradi ol
increased 7 O |l ess than 87% *Fi scher Exact test Table 10 Discrini nator-.
Increase in serum Estradiol fromday 3 to day of OPU of nore than 87%in

t he group_vieghokmyich sprall felliclesis|thatitherara prasept id aybstantialiaymbsrs aifbys tioe in

pregnant Prggpankinia Ceée NithGst privf s@lerd RGHRASRrdBRnENt! (HRY c8 Beeidnhhi.bi n A
in- 38 10 0,03 creased nore than 80% Estradi ol i1 ncreased nore than 87% and

| nhi bi n A ilfsoyed, gnd Baddieasonically gyided tesyaginal pragiuerof thedeliclesispossle o 11
The effect rfoRf i SraeERSBLriele tHhbdbyfesA Not pregnant Pregnant Increase in
Estradiol _less than 87% and no increase in Inhibin A 20 0 Increase in
Estradiol®1 ess than 87% and increase in Inhibin A7 0 above 80% | t~ ¢ ~
r zoo2 18 Tiawli®elihdéfstooelbycthe pefsoRGkileLihans art ithiat Giier sidédf dvalshduiEba agHt
Pregnant | ncr?%sfe in.lnhibin lA | ess than 80% and no increase in Estradi ol
20 0 | ncr e PEHHM PRERMRMMBAS: { han 80% and i ncrease in Estradiol 19 0
above 87% The data presented above illustrates that the | evel of serum
Inhibin A Ik i Gt C i Cc . These ta show
that no pr dbil EfrbBeRt SPnE'ienlon SHEFERRIAOLLLHNE iR S FRRPEIR A as
above 101pgeyuie isincorpgradedin théimingnafitheiadpiration of ovaaius, @3uallythe akpiration is, onl y

on pregnan L r,.qu | o) v, pglmM at day 3 of
t he nmenst rf}gﬁr‘?’g%{{%&%‘la‘a%ﬂ%} g)%ngl@t fﬁg%it/:@&lé{&rﬂg&%néﬁgglaggat of Inhibin A on
day 3 is predictive for the success in the |VMO cycle, but the rise of
serum | nhi biypysAn foh @ BhitdNinsert Of Héeprgs?e?ht ana%ﬁ, 4 frfethodty df;t@ﬁh%e the tﬁrﬁﬁggof Thus,
a productive cycle is strongly correlated to~ a rise of serumlnhibrn A
from Day 3 Qv8 agaifatiop comprises the folloxdng sem%s (Table 4 and Taliie 5). The data

regar di ngs Egtasasl Allesshome pRafictide PiaPkhd fif 4 ¥SmpK Glom & akfidiel ated to a rise in
sel5 rum Estrgdl.ol of at ast 87‘;@from D.a%hB to da% of OPU (Table 6 and
|

Tabl e 7). THdhe imedhs fesHit °ﬁ*§épeﬁi ig EraGtaN IRhe RIFaN NP eLrredigS e ésns to be

an even betdnee opnartifestilisablé @va ciiphtsiel 6Lie viro Mataiibn BAd swWbseqientifertilisation in

I nhibin A apd Estradiol fromday 3 to day of OPU is a very good predictor
of a produc £ |l e (Table 8, Table 9, and Table 20 10). Al so, the
predi cti on h)ievalustelthe tiine rélatie ofthe ficst daysofdse mengtnefbleadingss occurred in

cycles w . i f i-bl % fromday 3 to day of OPU
(Tabl e \1\%6 W&%’H%B%%%ﬁggiéna&dedsﬂ 2‘3266?}438&?53%?&%?%3&%& th an increase in
| nhi bi n A a8)@valbate mpridtsaseund pictiire afithe lovarkstf theldpmm@kanpl ¢ 2: Use of the

: {‘/rl\‘/l E;gl :\S e 5BE bR tHeAbmBas ABdthben BRM dNIORRGH Lhd thedRby Bt Ruides Rfuni-
form, then i
d) evaluate an ultrasound picture of the uterus of the mammal;

25 if the endometrial thickness is more than about 3mm and beginning trilaminaer struc-
tures of the endometrial lining are observed, the time for ova aspiration is right.
However, if any of the above mentioned steps fail, the cycle is probably not suitable for
IVM, and the aspiration of ova should be postponed until next cycle, where the method
is repeated.

30
The ability of IVM oocytes to complete meiosis and to become developmentally compe-
tent may be enhanced by FSH priming prior to oocyte aspiration. In human IVM a short
FSH stimulation doubles the number of cocytes recovered per patient as well as in-
creases the proportion of cocytes that attain MF-1l after 48 hours. In one embodiment of

35 the present method, the woman is treated on days 3, and/or 4, and/or 5 in the menstrual
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The predictive effect of the parameters determined in exanple 1 using an

analysis of Inhibin A and Estradiol to determ ne which cycles should,
proceed to ova aspiration. 1 ~f~~ ~200?7_ 19 Table 13 Effect of
cancelling cycles with el evated Inhl bi n A at day 3 Not pregnant Pregnant
Pregnancy rate (%9 Al cycles 83 10 12121 Cycles with Inhibin A bel ow 10
(pglmM) at Day 3 62 10 16,1 Cycles with Inhibin A below 9 (pglm) at Day 3
52 9 17,3 Tabide with Ikirmepes sechoasrfed follemedogica discatitinbation of thwastrestmenthiroén A at

day of OPU NQ;?-\PB%GQI'?Weﬁ@@%‘iﬁuqk%no?ﬁafeyﬂd%a@g&%telﬁaéo% wt‘rh ﬁswfgn] rise

in Inhibin A %/ ove8
Ef f ect of calfe&reupyihcgeelay b%""@ﬁ“ theragiiiniection and theasgir Aton QS’ImR%?Ctha't‘e day 3

or no I nhibi pgA hanﬁ@whdéau defaY@Rkh@m\rsmﬁﬂ%@#mp \Oiftf-‘ﬂﬂ&@* bEfRER Y 1adY |
cycles 83 10, 12 Se| ected c es 40 10 25 ble 16 Effect of cancel i ng

cycles wi tf l"iﬁ?f"tﬂ‘ﬂ‘ ith s@sa'éatiéagawyreaﬁe dfpateraion fatg was apsanded enmeraned taof

i ncrease in |pdlimdlafed®octytesEBltitasitigvage eate daweiinéteredwmfoo b’sWEs heesy- t han
10 7500% Not pregnant Pre t All &%‘gerf égl % 1 Sel ect ége(es 38 - 10
26,3 *Si gni BEEAL Y hiahdd BAN arouss, ARErTyaRoplatic Phasesias ) Phase e 1
T Effect of man@mlnbwaggmymi seywmhie thé\mabprgooulaforymmé@gd m‘amraronrmregnabfday 3
or no rise | at nt., e ant
9~ All cydesQ%‘f?ﬂ’fﬂ'eT%' fo'gB%SE Enalg\%waeysa (?Eg’gp ng? b‘ﬁ ?qggtm‘ﬁ'%! leval

di ff er ent 10r isrobtaleld caysihg ahh appptotidarotids in the sivaryléadiitetodhel abeve melitioaéd t hat

| d ' :
moasur ement sogrIr B I RHaB Sty Ko an AR levefs SEled Bpunadan,
Est radihol I aﬂ@h‘tthmmhetmgwh@yaélé' a?ﬂtlfaevaeqf oﬁemésamjydqméfa\biﬂmulﬁonfimlal stiniy- Tabl e
17). T
173 The=e TGRSR o A o 58 AR B Pl ot
each pati ent calis asspeiptedivdthowimeseys apgytesing priaphdsgh I nhibin A early in the

cycle (noy regnancy) and cycles with ow Inhibin A early in the cycle
(pregnancy Exanpl e 3: The inpact of FSH primng The ability of immuature

oocytes to s foeneaseess (of thedayansion iedeqaan wis herefik omanriniah teoatrent opidaye Be was

; I Irlst ?emnsaraﬁ@lnme ReRgtil layb:bﬁwm&m&e %B%am%nnmuwel Jugc@m.rmalt | t
0 ICles Ca an el e I OSI S, 1 Vi esser exten

than in ot hel® Wrsﬁ?g&ertt gﬂ&ﬂgﬁgat%ggp'm%%@%ﬁ %‘rﬁ?’g?t "M‘ the woman

$f1 ug 3 g |4 mul atnight bomphiteret ith éllﬂeétfjedt ef)lsméoadg (r@tm'al 913179 cmbyteg,gﬁ&lrecﬂv masm]gef

a rnes a.l. : al. n I es o

Forti 11 2a2Poly Bk owildiorbyitpaSHiReis Band spondte spbRB s Sd ety

i ntracyt opl aspaptatic asqaehatacrtaql&adtlm that theCate) easiRudatacHedditonathe, olrﬂ@ﬂc)u)‘m@ the t he

devel opnent a I r i

Bar nespet albﬂr&g‘g&tt‘ijﬁ fOI{% rot%)f: |ats&g1e1% 8&?@%*&%993(93&%&%@%0

period of trplateawar faﬂmuEﬁfeaﬂmwebggbsemﬂ@rremew oégmbwtls eaddrmedFAn pbr

addi tion t hesévéheplﬁaéw fal i EQYRAd %h&HﬁﬁkR‘S(éJJIn?ée ﬂooﬂar%? RRAARLiVthe Estradiol

hyperstinul ation syndrone is eiimnated oor preg 15 nancy

rate seen?p nc?ﬂ?ﬁ‘é@ﬁt'PF ibgiweenday 3 i dip m?'l‘fé’“?'éi’ﬁ’@@"@)‘“%ﬁﬂ)t@@a |aﬁp'|'3é'96r|§t ory
ani mal s haveon@aﬂb&mﬁawtﬁauna forl dva HBpilRS .sﬁﬁélnnélo%nm&éb%emeearM\wni 0

enhance nucI ear and c natura tes in vitro (Schramm and
Bavi st er, aéﬁa ‘EFJ %FP'@%P@W%“M?#@% cz enjratiqn. jna JhRLRMEe nt
with the genfynea bmboaifneat RINS mlohitceation! Estrathel &oReEntratich i WiftHe? kGppldmanty®

oocyte maturation in et a 1993) and a 20 short FSH
stimul ation ngaﬂlé’gﬁm?ﬁ%"v\ﬂﬁt’% '?%#E’Péa?%cet" figfsr cent age of oocytes that reach

met aphase30l . (I Nynn ef al., 1998) after in vitro maturation.
Thus, one embodiment of the present invention is a kit comprising the suitable FSH
medication and an assay as described above. Optionally, the kit further comprises
means to obtain the sample or samples for the assay.
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In this prospective random sed pilot study we investigated whether th‘er‘ 2

devel opnental potential of in vitro matured i nmmature oocytes nay be

i mproved by FSH primng before 25 the aspiration. Materials and nethods.

I nduded in the study were couples refefyed for 1VF/ 1C$l because of nale
factor andl or tubal disease. The wonen were at least 7 8 and at nobst 38
years of age and had normal ovulatory cycles with a nean | ength of between
24 and 35 dz%i ra'r‘léjesa Body Mass | ndex 30 (BM) between 18 and 29 kgl n2.
Exduded wer &'t patients with infertility caused by en docrine

abnormal i ti %oau?:dl)higsa OF/ R&H Déﬂ|ﬁm, MASAHTIA, | , HRBYCED! DBpRYMAEYC ﬁarlrwlrsmm ﬁﬁﬁd
previ ous contyrolled ovaria ersti ation es in ch.less than

t hree oocytesP egeFB'af'eré{?Eoo.‘%%ﬁ? f‘ﬁé‘[f‘rga qm%@&@p@pg}qwkﬁ%ﬂoweﬁzpn

el evat ed FSH vaingtBage>ll £og cytbhlasma. Bedll Stedinyoo®;53:1049f54.: ~ ~ ?~ ~ ~0? 21 The

study was approved by the local ethical commttee. Al couples participated
i n the st &dghafkYeKoowiitKaehl, CooidathtHan3We Yaon IK. Bregeancyeafter awitra fertilizdtion zed

prospecti ve. j i j . it

CChedul ed 1 or 5] Harl BG4 Bhcy b€ Bk BE 0B icheliibid' LS HERAlOh o, g
to two groupsanglhein frapsfeningdopyroasyte prearamy BertiStes! 1994158t 1093 G oup | |
(n=10 cycles) received rec-FSH (tonal -F, Serono) 150 |Uday for 3 days
initiated d&pssell JBsKnezavichiMydabiga i Bickeen JAidingtimpulated immaturesqaytages ol 1 i cl e

of 10 nm was QRS&r Y& v%?sdé'lrﬁi&tﬁtﬁa}l nd&%étﬁgﬁﬁinﬂﬁ’gﬁeﬁﬁ SUEHI qogPeTBi@ggi N Vitro

for 36 hours before I'CSI. 10 In the second ‘experiment consecutive twelve

coupl es YgeBameIFLURRchélAK, TiBRas\YO WRIdd G WRitdrEl, TrBénsoriA. Prédidtiod of easy ONO)
pri m ng before asPrlra,tlon and 150 | U was gl I . Five

( ) ven dai fromday 3
pati ent's recePPOYTPRLN YRV RNINAYAPCHE g:retﬁtﬂ]ﬁt‘?"|1§9§;ﬁ§1?§?’ét experi nent

ith fi d f. 150 1U/d f 3.d d [ration th ft
e it R wdal KRt SR R W Bl 2
conti nued sti mentl campetanckof botytésrecdvesdd frogn Lintrdated polyeystid Ovaniam patients.

aspiration wa f Qr ) rs later. Al the oocytes were cultured for
48 hours unti ?e&f}é'teﬁ'l‘{azgggtqat??r?gﬁéth ICSI. In all patients a transvagi nal

ul trasou i radi ol ,
b i - ACa T2 R EROSTEM, B S YEal T, Gu RS, EniAgal SBcdessh el 77 o
day three unt ratiopHertilizatiop nd piFapanay bu .UF'ﬁgﬂm@a&'&@"_ﬁﬂ'aéﬂomqoﬁmﬂ/@?mt he
cycle 20 was gagphdiedpolRtic&anan syHdardnies patiddtsSEaml Skl Asstmpioper for med day
6 - 7 and the fqllowqr}g days ultrasound was perforned daily or with an

I nt erval of 2934'81%%558 Egﬁdi ng on the size of the follicles. In both
experinments, endogetrial  aripmn onsi s of, 17-~i-pestradiol started the
day of oocytvgy'}"e T'iﬁé?}glil ,"P'\An@a?%eSwﬁﬁﬂnhsg@e{q@%%"ﬁz‘?fgse%%%&d‘ipcﬁ"ﬁﬁ OEYedes per
day. An eodomaRér coliectibn fromalastireslated @r mildig istimbLikategpatientst HemdBRyprof, t85pi r at i on
was not accep (;92_3;%0 days. after aspiration, treatnment with intravagi nai
progesteron; suppositories was initiated and continued until the pregnancy

test. Cestr @ﬁ&ggngaéggmg@aw, P alEOBrieAMY! Mgrdeﬁwgg%@%gﬁﬁndg?{méﬁéh Vas

positive unti estation. Cocyte recov )

t ransvagi nal | Yibig B hreughpuidhebiyman Mamstaualcydle. al. £&g frslacin Metph.« 8t 141-
pressure as dqggd i bed by Trounson et al. (1994). The follicular aspirates
were transferred in tubes to the | aboratory and washed on an. enbryo filter
with a pore size of 70 Eun. The maturation and fertilization is described
in dietail by Smth ef al. (1998), but in brief the oocytes were matured in
tissue culture nedium 199 (TCM 199; Sigma) Roedovre, Denmark) suppl enented
with Na purovate 0.3mM 1500 11U m penicillin G 35 50 nglm streptonycin
sul fate, oestradiol 1 pglm (all from Sigm), rec-FSH 0. 0751U' m 1 a-~
f~'f ?2.002 22 (tonal-F;, Serono), hCG 0.5 IUmM (Profasi; Serono), and serum
fromthe patient (10% . Serumfrom-the patients was obtained the day of
asAiration. Oocytes were cultured separately in 25ul drops of |IVM nedi um
under paraffin oil at 37C in 5% C02, An oocyte was cl assified as having
under gone germ nal vesicl e breakdown when the nucl ear 5 nenbrane was absent
and was classed as a mature netaphase Il (M1) oocyte when the first polar
body was extruded. Fertif~zation with ICSI was perforned on all netaphase
It oocytes. The oocytes were then placed into 10pl droplets of |VF nmedi um
(Medi cult, Copenhagen Denmark) and cultured under oil in Falcon petri
dishes to day 2 after fertilization. Enbryos were scored 10 on a scal e of
1-4 where types 1 and 2 (<10!o fragnentation) were considered to be
transferabl e (Deschacht et al.1988). A maxi num of two enbryos were
transferred. The enbryo devel opnent rate was defined as the nunber of
transferabl e enbryos out of the total nunber of oocytes injected. The
inplantation rate was defined as the nunber of gestational sacs seen on _

o - . o, Y - v I o R
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20 dicular to it in the sanme scanning plane. Statistical nethods.
Statistically analysis were done by the Students T test. Because none of
the horrmone variabl es displayed a normal distribution the nonparanetric
Mann- Wi tney U test was used to anal yze 4stat| stically significant

di fferences between unpaired data and Pratts 25 test for paired data

Val ues were considered signifi cafnt when p<0.0S. Results. Patients.

experi nent 1t istebedpgersioy %E‘a&fhet fm;&ﬁa?@ld%%eé Reloyhare '%‘%‘Heﬁars)
in the groupembddessits 53he Presehiigveidn 3and/ B8 ifvebliciig PoliRBRd¥E & 159 sd Iitede
group that received 30 FSH. This did not differ fromthe age of the wonen
I n~experi menllg (|rTEdI an 32 years (range 27-37 years). Qher clinical

char act eri st PEOR$E| udi ng duration of infertility) cause of infertility and

nunber of prewfdpsd Mauky ejding %h%n&'eférﬂe@rfoﬂ nv::ntéu BeRBusH SRNe factdr dRdfIF T
?(?(1? 23 First experiment: turation yo devel opnent. In the first

exper i nentS i tHe3! digeszp were ify theRudy. S—Eeé&ﬂyd’%@%@!&d pithe lofal ethiral 62
(819 mat ur egbninfttdd: A vaa‘nﬁeﬁrpaaﬁcuﬂsmwmthé\fstlﬁiy ah@fwltérz@ng@rﬁt. with ICSl, 2PN
erbr yo dovel GpTERt ProdRs Gerdgtoplin, THReOA Inhis RoPaiadl bed N
Ihg clini Calth@@'ﬂ&WhomﬁmenEaﬂedwetembtml édbmlAEIrﬁﬁu685%aye%cmkhé9nt
ad a mscarri i e t at.i.ona we aj e, ongoi ng.
FSH pri mi ng RIPHESRSPRER FPRHOEE e Vs e fmned Y errapd drksh
fertilizatO oGroome¢1996).eavage rate nor enbryo devel opnent (Table 18). In
total flue pregnancies were obtained. One has delivered a healthy boy, one

has had a m scar 10 riage in the eighth gestationai week, the renaining are
ongoi ng beydnuhaBfe wea kellesfioywss perfasmedithe dayaftqradblitie of 10 ven eomdabeede\o

di ff | , LH,
Tst | o by - ASGEAB, QB i BB dePirdts Aol gt Lo el fhen pf B -
respect i vel yWeahhe aggyation ﬁstﬁérerY@ﬁ reduend tat108 f@mldmpm the assrmm@o @laﬁ theur i ng
follicul ajg nnﬁfaﬁ,r&' b&'mUBE oflbd Riay beQRoE @ssééa,ﬁbug% Heehdtlicdi E\Zurf tdr gw -ﬁ’éﬁg  ovel

group) al thoug inter-individual variation was o0
of serum oes'f'laém%@"f‘gﬁ?@ﬂ‘léﬂe‘a‘(y qaﬁ@gﬁéh%eﬂi%lf@?e ?diﬁF%Fé‘?dtf‘PfP@fé")tffprﬂiay 6-7 in

t he group V\ngnlignuuuﬁ{gdmbatm@nhe&rﬁwodmy r@édlaspl ration a significant increase
was 20 seen

t t ed trat f d
i ncreased eawqr}%' c‘ie%‘i?}eg’u"?% i 4 %thr gﬁpéfﬁg%{ﬁa‘ﬁﬁffgg'gﬁ‘@? @t?%‘gﬁ%? i)
premature | drhcadaaktt valationbsithy Mepksi andt bieabonstepuifes plusHepatie (HotU/of) dsniel- bi n-A

showed t at S e level of oestradiol with an early increase
in the st ﬁ?dﬁ’ t@%sogeétag | ate increase in the non-stinulated group. In

the 25 unsti rrul ated group the level of Inhibin-B increased earlier than

I nhi bin A ('ﬁ%%olﬁ%ﬁr asﬁl}at% 2 ey tl’JFEft%Féfdgﬁgfbeeﬁigth%o%tﬁ l%{&‘eﬁlgis\ﬁgﬁl ohdnthe

stinul ated group non- st group and a
signi ficant efewyeélicewith aipse biza oB7Qum. Endkroodes andbetherssmall celis werd washed

t
oo 38, odaiat e EARES IR and ok FegiRE br SHPGRIT Bl vl B, 1
mat ur ed affl teerdishear the immatungyooriss wew]@eﬂtéﬁemanﬂzaadedrbas@d en thedbresesss age
rate was 61 J6.eRd of tmulus TEMCAd difleY cod fétetl)hhﬁlh?zxg'eﬂ Upadd &rugkr om the

fertilization rate and cl eavage rate o ta| ned experinment 1. Fifteen
enbryos were transfered 35 in 10 patients, none were cryopreserved One

pregnancy wage We'i@ﬁlmamrwuitlis@,uélehlmteméduunhég &cM 199 SI%QQ)Zor%‘B
heal thy girl he enbryo devel opnent in_this group % and the

5
i mpl ant at | orfMegicet, ﬂ%““ﬁ}k);iUBP'Sﬁﬁaﬁddﬂtwm’(“ﬂﬁpm’Y%p §E‘\"6r¥%’5§ﬁdh°7ﬂ‘!fm' a
fixed dos3zo qiGoadiF; Sekdhay, HOB otobnennlctavaastméren& SRYAbuHini 1%. fL@térlmd Re- nere

10 nm we obtai ned an i ncre folljcles the day rati on
and an i ncr cHYBY¥3p éV%‘?'e'B?"tSa tgg‘f’ﬁﬁ"’ﬁf‘%’@ﬁ?ﬂﬂ anjinerepsrd ‘FﬂJ"ﬁF""am" n oftiSA

(5%) or serum from the patient (10%) instead of albumin.

QOocytes were denuded with hyaluronidase (IVF Science, Sweden) and mechanical pi-
35 petting. Motile sperm were prepared by Puresperm™ (Cryos, Denmark) gradient sepa-



5 ber of oocytes obtained per aspiration did not increase (Table 20 0CT 2002
Safety. No hospitalization due to infection, bleeding or abdom nal pain
referred to as gynaecol ogi cal was observed in this study. No extrauterine
pregnancy was observed. Discussion. 10 To our know edge this is the first
study reporting a pregnancy rate of 2548 per aspiration with an inplantation
rate of 15% after in viUo maturati pn of oocytes. The immture oo cytes in
this study segipear eswio-ymHoolGSldenuded accyteswera placed idividsetiyietodtuladibps

super ovul at bP@O\@ggr%b‘éu% Riddlclit é’vﬁn%k‘bdn%lrﬁ"g]r ofaépefrl'l suspehaioh wgllgfécg ”ber

of oocytes re Fomnonar] rr‘u WOITEN
di ffer froninthe 1Qibiderosf Pdﬁbﬁ}\/6§crf3@€©\,%‘¥€t§'dﬂhﬁd moeﬂer; wetenasesinated b)y

Bames et al :dslr%%@lhenpmféee%b%m &b @@#BM%nwchruré@m'd@%d'ﬁﬁH.dmeq not

i ncrease the nunber of oocg es recover ed. Previous studi es have |ven
confl i cti Aga¥F s EsAPRIgrmataly 40-20 hoafiey inseminghiengocyies Wrie €x3inesa

oocyt es recCgy@iesteddhce bﬁﬁr‘éh@élerrﬂ%% FleH&irk BEsUYREESM ertilkzatish] E?ﬁbrg@ﬂ@eré 0 rrpar ed
to wonmen w thout FSH pri e Trounson et al 1998%{{ dleg 0 not

denonstr at ec'dwq}ﬂdﬁé?é%ﬁ@égghot‘ﬁeayrﬁﬁ iRsemingtiogst embnedd; ous
obser vat i ongmidem v apRer dplatditbintd the wiridheSuitdbld @fbrybh akd Boédhhi srbes | S
fixed as early as the preceeding |lutei 3] phase (Gougeon and Testart) 1990)
and a shortceé‘éﬁdry FSH stinmul ation do not alter the nunber of recruitable
i mmature oocytes. This is in accordance with the results in the present

st udy. VthEkmpEaSimgIMmuﬂmmﬁmRSbhasdm:drolMVMagydéﬁe of the 25
follicles in experi observed that the chance of gbtajning oocyt es

at aspirati 6Re fesg 'HWF qtq,;gp%sagféhe fatadrany 83 Keatgieabpisias wWiers therelgyant gndo-

publi cat i onam(oT@raal pérsmeets were) dvaidilfié ard presetiei 1B able RIThase8NgeNMemt es from
these large f t he abscence of hCG was very low . The maturation,

e
fertilizati W?Hﬁs%?aé{bg%@epﬁf'& Sbserved in the present study are con30
si st ent V\nti %Ieg |nd| nas |orus S # |es agg?cwe Orb f}‘r her
pr egnancy.r S e %rgg il Gt BB b s RS Bl P elPCror o
devel oprréat O‘P'OT?ﬂe 59.:9 &Fﬁ At factors may account for thisThe
enbryo devel opnent of ' VM oocytes nay be |mmrPceged1tby Roegnemt FSH Prvalieng. | n
Rhesus nonkeys a short FSH priming i m provgd, Mmat Wiahli@p andrgleavage
rate (Schr
pregnanci es SPERMHEHOI i (PYB of | owi ng thetBansf er 4% 07 mmat )& oocyt es
from sti nul gé@as E@tjﬁoe&wdaﬁrl‘dagysomt al., 1996,0,15 0,08 a! .0,1%43%B/03 Jarqudi et

al.,1997; E |r| e o7 Recent net, 998) reported
an | ncrease %t Ura 'lg%"n . ailopé?pgor}“?;yt es 'af{eéjyggpr etr ’at‘r%nt Wi ?%BSF I n
the first ekpeeeseikirhibinAdwenday 3 (%EH pri m nB7cf9x he wortéh+Eaf ore ®dtyt e

pi ck-up di dsg,q;n Esi?%ﬁo@é/rﬁdaty'&?oﬁ@t uration rat@35__pzé/| t r0048'ngre argqtwo
possi bl e ex[;)ganatl ons he difference observed ]i%ﬁt he cul ture

condi ti ons easedrﬁi"??w'tfﬁ’efﬁvr%%@ of aspi r#¥itdi® The #y of 0.08
fertilizati Qﬁreas’edn mhlame\ud manéaee@o&uﬂramblqms amm :ETWSB amm:faacemes)omsd t hese
have been g =T £ et 4-€ - . A

10 fornmed on &'’ y by
Wnn et al, tigmile the day of aspiration in the present study depended on
the size of the follicles. In the stinulated group the day of aspiration
was perforrred earlier (mediumday 9) conpared to the naon-stinul ated group
(medi um day Tabg 1shaws thal the ingrgase 'ﬁé"’d@? AoffO"@rgﬁY B g Mighenip sydissyhere preghe sane
way in thg hmrar&umed Trb;@ tﬁ%‘ id6reabe Hestifaaiol is%?ﬁ?mﬁéanmﬁdttﬁét% iRdrebdd ra 15
sound and oocyte pick-up perfornped

ter a | ead |n% &%Plrcle of
10 mMm was dEHBh'Q'f‘rAa'i“H@P"ed"NB"Pérre?F? f"z%ﬁtiaﬁr?' fs'QWfFa'dUdW'?% RSB MG ned i n
t he study bPréﬁﬁm,@tocaﬁnédLQ%) In the present study FSH prim ng did not
have any efrtect on, fertilization rate nor cleavage rate . This is
consistent wwth the data from Trounson et a! (1998). They have reported,
L hgt 20 ]E ][ea'hﬁﬁﬂ'ﬁtyﬁf amgweﬂsewﬁlrmmnw%mregmamlm él&@ﬁiﬂlﬁﬁiﬂﬁndfébbh‘/veén3 days
ad no effect on.the mat rat.e erti ~zat|o e i :
the presdi Pisptyeand PR bicfik 35 et fes irarubsale i ehier Fo el o i on
seened to be sufficient to obtain oocytes that are conpetent to mature in
vitro. W know from previous studies, that a wide interindividual difference
in follicular phase FSH on day 3 and marked inter individual variation of
25 maxi mum FSH concentrati on has been denonstrated (Schipper, et a!

,1998). This inter individual variation in the levels of FSH may refl ect
differences in FSH threshold and differences in ovarian sensitivity to FSH
and this may be one of the possible reasons for the lack of difference in
maturation rate and fertilization rate although the |evel of FSH differed.
30 In the non- str mul at ed group we observed an |ncrease |n serum

" o o g, o I T




nT 90
~ ~cr~~ ~0~2 26 ration was just after the dom nant follicle at 10 rgnq’h%dT 2002
been denonstrated. This inplies, that the oocytes selected for IVMin these
cases were obtained fromfollicles destined to go into atresia and we
observed, that the enbryo devel opnent of oocytes was not affected adversely
by early stages of atresia. This has pﬂ@vi ously been denon 5 strated in
cattle (Smth et al.,1996). Production of both inhibin-A and inhibin-Bis
dependent opugoaaderipupdiseringinatorawerd applied1andithe Slatistivdl camelation hetmaeotth®pi n

stimul at ed U0, A+, | r %”q% fold rise in the | evels of
bot h i nhi bi %E% %r%n? %ﬁis}bolgr?‘?g%gﬁ bserd\}é%aﬁﬁ_rgi ng sti nmul at i n vv| t_h FSH. From
day 6-7 unt *rhbﬁbiééﬁmﬂatok@erbrﬁwméinw |e¢¥?5&o¢vﬂb'(9¢/nu)%‘ag%d i nhibin B

si gni fi cant cordance with
non-growi ng follicles (Price et Motpregomb) Pragpant | pivalye'of aspiration and
sel ection ofnncA/beisv f06n daylsl | s $rased on epperi engpsw th ot her manmal i an
speci es (Eppig.e 1.:1992; d 1965 buyt al so human oocytes appear to
hgve a Si(zgprﬁ‘gz eén a%?‘igiigﬁa]%y?‘gg}rl\ﬁhr esune el osi s and conpl Z\te ma'?ﬁrati on 15
(Durenzi et "Bischer&yapttadyji et al., 1985 found a decreased maturation rate
of oocytes fromsmall-follicles (3-4 mm conpared to oocytes from | arger
fol Iicl esS( Jable Hipcrimipgiof: Saruminhitio ddevel below S{RYMPAPY decl i ne in
fertilization rates of oocytes NhipReghAHIE! Prébant | Phvaliet | | Ccl es of decreasing
si ze. Wi | e-58%of—t+he—oocytes—tromtot+etes—30—34—rmFertilized, 74% of
oocytes frofiolARwondayFs mfdid so. IH the pr%¥ent study we observed

t hat oocyt etnhithh A 9 arhigher gjelaf ®l | Bl es in the second experinment with high
dose gonadovEUHHITEREdt &Nt and cl eave (Table
20) but al so oocytes fromfollicles at the size of 8-10 mm were

devei onent alrapRIPOE&THINMIEARREERSE in@RriffmhBRY A fomRRly afth @by bheplierdt Ng
follicle wasegdegmpostrated at ultrasound. Russell et al (1958) has

exper i enced—e—efafatec—decreasen—t-he—+at-es—ef—aturat i on and
fertilization when i mmture oNXPBINDE [EHIBAMUsHPVEIEd when the size of the
dom nant f oldhibil seingeaseadeats 14 361 This indi cate,obbere may be a critical

poi nt wher e, the SaLELLl QR 0Ggs My haye a negative effect on the
exsi sting ) } } rof-thefollicles my prove to
be useful asHSChSF GXAGtESH! means of sel ecting oocytes conpetent for in vitro

maturati ap. fo. Factors other than the size of the follicle appear to limt
the efficiency of the VM system Primng of 30 the endonetriumis anot her

i nportant f Aablers Discrinainatomat increasmioyserintiphibin Aflenay S te ddy gLOPU f at

oestradi ol feast1@d¥% domi nant follicle is | acking. Theré&fore exogeni ous
primng i s Meeded andone N YT O ;q&!"- ) of inplantation with
t he enbryo-devel opren ! i ol 89/ n increased

mat ur at i on Hibin Adinetedsed £190% at Bdn rate when m df®2icular priming with
oestradi ol viabin Aihdressbgdiopoipansd to earby endonetrial 35 primng . W know

from hormnef%mﬁWmmmtrm—m that two 16 ~
T 2D 2 ay o enbryos are best transferred to the endonetrial cavity

on the 3'~ or 4°" day of progesterone exposure (Rosenwaks et al.,1987). W
ainmed to imtate the normal primng as close as possible and initiated
oestradi d6 Tableduliseriminator:Ant inergassia seispEstrasiol framwlay 13 tp day eEOBY ¢f arewo
days | ater. tt@m7% ght expect that in cycles with FSH priming the 5 el evated

concentration of oestradi ol TiQhHEsANC- PrdfhsHit p_(,ﬂlggare the endonetrium
better thaﬂ—i—n—ﬁeﬁs-t—i—n%l-t—at-ed—ey;e : ! i ncreased just prior
to the aspi Fafadihincregsedg8ieé not?/abl e to dBronstr®P2d any difference in the
rate of i npEswddilinoessedeseen 26he two gmoups and this is in accordance with
previ ous s SEher Bxadl (e T T phase serum

oestradi o) concentration and inplantation rate has been found 10 (Younis et
al.;1996) Renohi et al., t 997). These results need to be confirmed in a

| ar ger nunber of patients. They could lead to an attractive alternative to
controlled ovarian hypersiinulation for in vitro fertilization. Besides the
clinical benefits of lowering side effects) especially elimnation of
hyperstimula 15 tion syndrone, this treatnment may reduce costs of | VF.
Recently the extensive use of drugs for ovarian stinulation has been
guestioned by Edwards ef al.,1997. Many attenpts have been made to perform
| VF in the natural cycle w thout the use of exogenous gonadotrophins. The
conbi nati on of immture pocyte retrieval and | VM may enhance the success of
natural cycle I'VF. In I VFIICSI because of nmale factor nast of the 20 wonen
are producing their own FSH to assist the stinulation of ovarian follicles,
and this may be utilized in IVM No benefit of |ow dose FSH prim ng
conmy~ared to the natural cycle on enbryo devel opment coul d be denonstrated
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NNOON ~~cc. i 2~~2 29 Table 19 The hornone | evels on day 3,1 @aQ,CT 2002
6-7 and the day of aspiration in the two groups in experinment 1. Goup 1
Goup Il no stimulation rec-FSH stimulation no cyclesl010day of
aspirationl0 (8-12)9 (8-11)nedi an (range)serum FSH | U m nedi um (range) day
36.6(4.5 -12.7)7.3(5.1-10. 9)day 6-74. 6¢5. 7-10. 0) 7. 3(5. 4- 15. 8) day of
aspiration7.3 (5.1-10.9)4.6 {3.7-10.0)serum oestradi ol nnoU nedi um
( range) day 3Trbl®7 Dciminatera4y) pereasg i sermm Bstaol frpmaiay® today of OPU of at

0.47)8' 0. 33 least100%3. 7)' ' day of aspiration0.47 (0.12 -t.20)0.32 (0.13
1 08)serum CH TU mM medium (ra 35¢ 6.1 (3.2-10.9)day
6-78.7 (5.0 _;9_2)_3_1—(-9—9—8—39-&.& i PRyl Prycives —2-11.8)6.1 (3.6-12.2)
, serum i nhi rsfedparasrdCidge) ddy 39 (8 926)8 (<°.70417) day 6-717 (7- 29)''45
(16 89) ' ' . dexyradidl inoepdddatiommn24 3§12 -52) 18 (<7- 60) serum i nhi bi n- Bredi um (

range) day W "' 449 (143-
2993)"' ' ' cday of aspirationl2l (81-175)107 (66-365) a. p<0.05) b. p<0.05)

c. p<0.05 Tabl e 20 The nunber of oocytes obtained for VM the maturation
and cl eavaﬂel'ﬁeaatbﬁ?y dfa édﬁ’%ﬁlﬂéﬁ of’éi’f%& s@hﬂhlnﬂ%ﬁﬁAQH?@@GEJ@RQHBC%%Q@@' on

in experinment 2 Pa- anpoul es day aspire- size o |1 - oestradi ol
no oocytes I\?WP?"UPE%H@@"?P&W@TQQPC‘HP@@#Wt $¥c®%i sno no tion cles day of
aspire- no (T ma6| an rang,é% agreg mgg%;lfnr%%?rggapglegé}nﬁstm

medi an range ng -

1r ec- FSHe- 11910 {18 31‘0 eﬁ’\ﬂ(fﬁﬂ&ﬂ“& (% x%A141. 56 17 12 (71 % 10
(83% 8rec-FSH 48 hotlpw\ghﬁnlzpﬁgﬂaat 1Q=vhfowr 1.53-5.19 -3r.~00:v 1 F~~2C.
~~ ?20Q~ 31 the presence or quantity of a
hor none, 9 pepti de hor a tide hornone, a lipid, a nucleic
acid, an |nt<rE000r37i nt ercel | @l ar nmessenger, or an enzyme in a sanple froma
mammal for TFgchir&dbétitestn of when non-1ertiilizabl e prophase ova capabl e of
invitro maturation and subsequent fertilization are present in the mamal
conpri si NP TFabldd DistfirnghatorIacphe: ih somMmEstatal foraayslto aky ¥POPO WS af lea&tS
during the raMshitheadroop elith an-indreskiimgerim dntilsinpl of at lRash80% m ne the pr esence

and rel ati mmmﬁwﬂ-eammw t he
rel ati ve concentratian of at least_one substant %egr}?n E@p{lﬁ" nr‘?ivq'ﬁ[el to

det erm ne |flnmﬁm&m¢l¢mre@5qﬂﬂm@wwa are3present. 20 The n®2hod
according tP’8 aim 1, wherein the identification of non-fertilizable
prophase Ovanm’p@.iﬁbr@a@ﬁMtlﬂ8&%bﬁd£slﬁdt¢l[n&ﬁea$éﬂ and t he subsequent

fertilizati dessttwh8%%age and inplantation of said ova in a mammal results in

a pregnancy “FaEker Bixadtitestcast 1o%

Table 10 Discriminator: increase in serum Estradiol from day 3 to day of OPU of more
than 87% in the group_with no increase in Inhibin A from day3 to day of OPU

Not pregnant Pregnant  p-value*

Estradiol increased more than 87% and inhibin A in- 38 10 0,03
creased more than 80%
Estradiol increased more than 87% and Inhibin A in- 19 0

creased less than 80%
15 *Fischer Exact test

Table 11 The effect of no increase in Inhibin A

Not pregnant  Pregnant

Increase in Estradiol less than 87% and no increase in Inhibin A 20 0

Increase in Estradiol less than 87% and increase in Inhibin A 7 0
above 80%




3. The nmethod according to claim1, wherein the sanple is selected f1rt6nq[ELeZOUZ
group consisting of body secrete, body fluid, cellular nutrients, follicle
content, sputum blood, urine) feces, uterine or vagi nal secretes and
conponents, nenstruation products, epithelia and epithelia derived

conmponents, skin conponents, and dead & living cells. 4. The nethod
according to claiml1l, wherein the mammal is a primate. 5. The net hod

accor di ng t Jabledi2rfihg effettenf @b incréasepin Estadied or quantity is determn ned by an

i Mmunoassay amnd’ or a PCR reaction. o. The netnod ac 0
wher ein th)eg__';ubsi_a,nce_4—s_I—nJof|—b+4;-A—_Z._‘Lhe_nex_hgd_aﬂoitullg |9anf ngﬁr

wher ei n t he InstegsstiminbibiniAdessghan88%@nd ngincrgasadin Feteadiobr et er mi ni Ag t he t| m ng
of when nonifcRibdd h inkidilAGese\tinBaRAIAN cftbsd iR E¥irddiop Matgr ati on apd subsequent
fertilizati @bovaBE% pr esent in a manmal, the nethod corrpri sing: - obtaining a
sanpl e fronmra—fematreTTamar; T F =T —="—=sU=?—32—TtontactTTg—tte—

sanple with at |east one appropriate reagent for determ ning the presence
and | evel offhadagprrssated 2baymilystinign thatthAdyvebafserym briibin dds Astrarmpre- a

lipid, a nuglcirersiebsss nﬁ‘I\/N/lJ%%I@s TREsé aéﬁrsﬁsivlth'ét% ﬂfé@%@@@bcc&fedaﬁcﬁnzy ne;
- detecting the-presence and evel of said hornone, I'l' peptide hornone,

peptide h&r fi6A yheqeltbq: levelgf dnhihin é@soabqvgﬂ Papo/ngl-atiday @er ¢he meestruaesysienger , or
enzyme, and (tahOs)! ﬁlrmehﬁ&et Jsmy bsys&égnaﬁc)s@ucdnb@ IRe @ro@rmm InﬁiﬁiﬂtAa%vé‘Qr mone,

pepti de hornone, lip c.,acid, _intra- or intercellular nessenger) or
enzyme wit hpa“T’éV@Vé?h?féh? E\?B?tmaécy%gamﬁ??od according to claim8, wherein

the sanple fromthe mammal is a blood sanple. 10. The nethod according to

5, “wher ei 1 ReRGE eoRRE ek BUPaRnA § Bay P ot fiediooors (e - Cno

subst ancd00 nycia)buahe ris¢ biesememdrthibialA fegrs dey 31@ theruy dmt/hc&i:o&ergwaumg to

subst ance. ofioer T RAuTe FAE Ry BRI R s B Al A R oy o
aspiration. DBS3td’da¢f@H’t¢dfatdea$fIGDMTableddeff®Je 50her e| ntinmngis

determined by an increase in the quantity of the substance of nore than 87%
fromday 3 in the nenstrual cycle to the day of aspiration. 14. The nethod

accor di ng t dhe datameggrdiogEsteadiol shew thatgl reodustive pyalroig comaptes to a3ise Fhee-net hod
accor di ngst Qs E8kdlict of MR BA% i Bl ARS Bal 8f @pbtﬁ‘aﬂe%%agrabﬂeﬁg The met hod
according to claim 10, wherein the primate i s a human bei ng The net hod
according to claim1ll, wherein the substance is Inhibin A 18. The nethod

accor di ng t qhékéicBitznt riéb@f eeromtlhmwméﬁdm@@dua sb&MRE I Pe én evsh beTtBEpmet hod

"5 ain o, Bl o) X Sl R o b B ienaiogs s

Al Asf(/c])c A’ | Bay\3f3aPBissi\vety éood%teéwto‘v’bf:ﬁ%mduéiulre cycle (Table 8, Table 9, and Table

OFK X

OEC skt Shhorhoalfasabaainkede ilea . ans et st pab sekiaheal.col o2
Xul z! | " #4#+#$lesB@tBqul gh dicTeast o nbidirc Ajabaye 80 % dicondiayed tedaynf|QRL) (Ebteal)a] cal] ¢
2] cal cal cal Gl iahARaRLEILERHSANSTHE M LA Hcradke A Aanhblrcresse i

*+44r, ,B-- FU U
2. 2x5>3~yt oj &sfragigl CEdbien]2a] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] caV] ca] ca] ca\/j calc
a] cal] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca! 34#444666P7t 8} 8888k99w: :

. <<==>>3BCErahlalF OueRI bR Miidin A 57 E8lr5abf hamlaialsml pAIdiALER srlipal ca ca
] cal ca] ca! cakca cal ca] caV] ca] ca] ca] caV] ca] cal ca] caV] ca] cal [ H11JJ1J5JJJcM
f MKM Xzz{vql gb] Xkf a\ W/] ]] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca]

T | adnREERERRRRRLAAS B et Rekrtinea| ﬁﬁé"' VRPN LG cay

aV] ca] ca] cahibir] A antisteadjot ta @wwwﬁ@am@%@m reegesipoxp@spitalipea) cal cal ca
] ca] ca] ca! kkkl I'I (nFqggg>sv<v?vwHwa&wlwnwx Wk~ xnxxxyyzzzW{{~yt oj d_ZU] ca] ca] caV
] ca] ca] ca] ca] caV] ca] ca] caV] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] caU] ca]ca]ca]c
aljcalcalcalcalcalcal{a{j{{|"'||||5}c}v}}}}}S~\~Se@4}xsnid_Zjd_ZU] ca]ca]ca]c
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10 7500%
~ Notpregnant Pregnant %
All cycles 83 10 12,1
Selected cycles 38 - 10 26,3*

*Significantly different from "All cycles" (p<0,05 CHI2-test)

Table 17 Effect of cancelling cycles with Inhibin A at 10 (pg/ml) or more at day 3 or no
rise in Inhibin A and Estradiol at day of OPU

Not pregnant  Pregnant %
All cycles 83 10 121
Selected cycles 35 10 28,6*
*Significantly different from "All cycles” (p<0,05 CHI2-test)

15
These data indicate that cycles destined to become unproductive can be cancelied
based on measurements of Inhibin A early in the treatment cycle and Inhibin A and Es-
tradiol later in the cycle (Table 13, Table 14, Table 15, Table 16, Table 17). These
measurements will greatly increase the efficiency of an IVM-cycle. The data collected so
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In this prospective randomised pilot study we investigated whether the developmental
potential of in vitro matured immature oocytes may be improved by FSH priming before
25 the aspiration.

Materials and methods.

Included in the study were couples referred for IVF/ICSI because of male factor and/or
tubal disease. The women were at ieast 18 and at most 38 years of age and had normal
ovulatory cycles with a mean length of between 24 and 35 days and a Body Mass Index

30 (BMI)between 18 and 29 kg/m?. Excluded were all patients with infertility caused by en-
docrine abnormalities such as hyperprolactinaemi, polycystic ovary syndrome and previ-
ous controlled ovarian hyperstimulation cycles in which less than three oocytes were re-
trieved. Further excluded were all women with elevated FSH value (>15 1U) on cycle
day 3.
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10gg! 7 10 Inthe second experiment consecutive twelve couples were included. All the women re-

ceived rec-FSH (Gonal F, Serono) priming before aspiration and 150 IU was given daily
from day 3. Five patients received the same stimulation as group 2 in the first experi-
ment with a fixed dose of 150 IU/day for 3 days and aspiration the day after a leading
follicle of 10 mm was observed.The remaining seven patients continued stimulation un-
15 til the leading follicle was 10 mm and aspiration was performed 72 hours later. All the
oocytes were cultured for 48 hours until fertilization with ICSI.
In all patients a transvaginal ultrasound was performed on cycle day 3 and a baseline
FSH, LH, Oestradiol, Inhibin A and Inhibin B was obtained. Hormone profiles were fol-
lowed from day three until the day of aspiration.in the case of an ovarian cyst the cycle
20 was cancelled. 'l:he second ultrasound examination was performed day 6 - 7 and the fol-
lowing days ultrasound was performed daily or with an interval of 2-3 days depending on
the size of the follicles. ’
In both experiments end_ometrial priming consisted of 17-B-oestradiol started the day of
oocyte retrieval, and the women received 2 mg orally three times per day. An endome-
25 trial thickness < 6 mm at ultrasound the day of aspiration was not accepted. Two days
after aspiration, treatment with intravaginal progesteron; suppositories was initiated and
continued until the pregnancy test. Oestrogen and Progesterone were continued if the
pregnancy test was positive until 50 days gestation.
Oocyte recovery was performed transvaginally with a 17-G Cook needle with a reduced
30 aspiration pressure as described by Trounson et al. (1994). The follicular aspirates were
transferred in tubes to the laboratory and washed on an.embryo filter with a pore size of
70 um. The maturation and fertilization is described in detail by Smith et al. (1998), but
in brief the oocytes were matured in tissue culture medium 199 (TCM 199; Sigma,
Roedovre, Denmark) suppiemented with Na purovate 0.3mM, 1500 1U/ml penicillin G,
35 50 mg/ml streptomycin sulfate, oestradiol 1pg/ml (all from Sigma), rec-FSH 0.075/U/ml
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0<109af T& () separatelygn 25ul drops of IVM medium under paraff in oil at 37°C in 5% CO,_An oocyte
was classified as having undergone germinal vesicle breakdown when the nuclear
5 membrane was absent and was classified as a mature metaphase | (Mll) cocyte when
the first polar body was extruded.
Fertilization with ICSI| was performed on all metaphase I oocytes. The oocytes were
then placed into 10u! droplets of IVF medium (Medicult, Copenhagen Denmark) and
cultured under oil in Falcon petri dishes to day 2 after fertilization. Embryos were scored
10 on a scale of 1-4 where types 1 and 2 (<10% fragmentation) were considered to be
transferable (Deschacht et a/.1988). A maximum of two embryos were transferred.
The embryo development rate was defined as the number of transferable embryos out
of the total number of oocytes injected. The implantation rate was defined as the num-
ber of gestational sacs seen on ultrasound examination out of the total number of em-
15 bryos replaced.

Ultrasound measurements.

Follicular diameters were measured by the same observer during transvaginal ultra-

sound scanning using a 7.5Mhz transvaginal transducer (Briel & Kjaer). The follicular

diameter was calculated as the mean of the longest follicular axis and the axis perpen-
20 dicular to it in the same scanning plane.

Statistical methods.

Statistically analysis were done by the Students T-test. Because none of the hormone

variables displayed a normal distribution the nonparametric Mann-Whitney U-test was

used to analyze statistically significant differences between unpaired data and Pratts
25 test for paired data. Values were considered significant when p<0.05.

Results.

Patients.

In experiment 1 the median age of the women was 31 years (range 28-36 years) in the

group without FSH priming and 32 years (range 28-36 years) in the group that received
30 FSH. This did not differ from the age of the women in.experiment 2 (median 32 years

(range 27-37 years). Other clinical characteristics including duration of infertility, cause

of infertility and number of previous IVF cycles were similar in all the groups.
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6-7 until aspiration.

30 Second experiment:
In the second experiment including 12 women, 38 oocytes could be used for IVM, and
after 48 hours 27 (71%) had matured and were fertilized by ICSI. The fertilization rate
and cleavage rate was 61% and 53%, respectively, and this did not differ from the fertili-
zation rate and cleavage rate obtained in experiment 1. Fifteen embryos were transfered
35 in 10 patients, none were cryopreserved. One pregnancy was obtained with the delivery



16 0CT 20

1Y s+"109%&R& ()- We?|[:vW4l0 '"h 3"10%K%& ()- "w3"10% $& () - 2
TT109BKYSE () - FLOYBKYSE' () - 10%8KUB& ()-g ! 109%WKIW&' () - ?kl mvT310
S, 31098K"3& ()-z!""S 310 2\ ?& ()- S 3109 S& & ()- sLO109B+' 3& () -
10SK¥510SK¥B10SKYE (s10%BKYS&' () - 03v 410 SL10%$& () -
&' 10%$& () - 103+ 3103+ 3103+ 3 " ?+1098F"3& ()-g @ 1098+ 3& ()

S, 310%8K" 3& (%; z3| \ <vW10 104.& ()-$ 10%4.& ()-9 10%.&'%

3"109%.& () of a ea@wr&Tby empryqydgvsiePenhip dig gTeypwas 56% ang thegmplantption
10%.& ()-$ 19¥r8 6 p%.amsn emsamurauom BB B o M)
104.& ()-$ 10%_&' % (f% é‘%ﬁ 'JOJ 4' ~' 109 B 10% 2 $
10%.& ()-$' rggg@_y& u®t0§ gquptil folli \Q?rjm 2 %_gv%?btgmi ol C(§as$d size of the
10%.& () -$' follickd3theld 4y offaspPafioR dnii-ah iddI&hstd(gvebpPdestradiol in serum, but the num-

5 ber of oocytes obtained per aspiration did not increase (Table 20).

Safety.

No hospitalization due to infection, bleeding or abdominal pain referred to as gynaeco-
logical was observed in this study. No extrauterine pregnahcy was observed.

Discussion.

10 To our knowledge this is the first study reporting a pregnancy rate of 25% per aspiration
with an implantation rate of 15% after in vitro maturation of oocytes. The immature oo-
cytes in this study appeared to perform almost as well. as those recovered after su-
perovulation and maturation in vivo (Meldrum, et al., 1998).

The number of oocytes recovered from nonstimulated regular cycling women did not

15 differ from the yield of oocytes recovered and matured in the study by Barnes et af
(1996). Pretreatment of patients with recombinant FSH did not increase the number of
oocytes recovered. Previous studies have given confli¢ting results. Wynn et af (1998),
reported an increased number of oocytes recovered in regular menstruating women with
FSH priming compared to women without FSH priming while Trounson et al (1998) did

20 not demonstrate any difference in the number of oocytes obtained. Previous observa-
tions have suggested, that the number of recruitable follicles is fixed as early as the pre-
ceeding luteal phase (Gougeon and Testart, 1990) and a short, early FSH stimulation
do not alter the number of recruitable immature oocytes. This is in accordance with the
results in the present study. With increasing amount of FSH and increasing size of the

25 follicles in experiment 2 we observed that the chance of obtaining oocytes at aspiration
did not increase. This is in agreement with previous publications (Templeton et al.),
where the chance of obtaining oocytes from these large follicles in the abscence of hCG
was very low .

The maturation, fertilization and cleavage rates observed in the present study are con-

30 sistent with the findings in previous studies, but we obgerved a higher pregnancy rate
and a higher implantation rate indicating an improved embryo development of the oo-
cytes. A number of factors may account for thisThe embryo development of IVM oocytes
may be improved by prior FSH priming. In Rhesus monkeys a short FSH priming im-
proved the maturation and cleavage rate (Schram and Bavister, 1994). in humans,
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pregnancses have been obtained following the transfer of immature oocytes from stimu-
lated cycles (Nagy et al,1996, Liu et al.,1997, Jaroudi et al.,1997; Edirisinghe et
al.,1997).

Recently Wynn et al (1998) has reported an increased maturation rate of oocytes after
pretreatment with FSH. In the first experiment, however, FSH priming of the women be-
fore oocyte pick-up did not improve the maturation rate in vitro . There are two possible
explanations for the difference observed: (1) the culture conditions used or (2) the timing
of aspiration. The timing of fertilization and the cultdre conditions are important factors,
and these have been discussed by Smith et al. 1999. The aspiration of oocytes was per-
formed on a fixed day (day 7 in the menstrual cycle) in the study by Wynn et al, while
the day of aspiration in the present study depended on the size of the follicles. In the
stimulated group the day of aspiration was performed earlier (medium day 9) compared
to the non-stimulated group (medium day 10) (Tabie 19), but the day of aspiration was
fixed in the same way in the two groups. The size of the follicles was monitered by ultra-
sound and oocyte pick-up was performed the day after a leading follicle of 10 mm was
demonstrated.

No fertilization of Mil cocytes was performed in the study by Wynn et al (1998). In the
present study FSH priming did not have any effect on fertilization rate nor cleavage rate
. This is consistent with the data from Trounson et al (1998). They have reported, that
treatment of natural cycling women with recombinant FSH for 3 days had no effect on
the maturation rate and fertilization rate in vitro. In the present group of regular menstru-
ating women their own FSH stimulation seemed to be sufficient to obtain oocytes that
are competent to mature in vitro.We know from previous studies, that a wide interindi-
vidual difference in follicular phase FSH on day 3 and marked inter individual variation of
maximum FSH concentration has been demonstrated (Schipper, et al .,1998). This
inter individual variation in the levels of FSH may reflect differences in FSH threshold
and differences in ovarian sensitivity to FSH and this may be one of the possible rea-
sons for the lack of difference in maturation rate and fertilization rate although the level
of FSH differed.

in the non-stimulated group we observed an increase in serum concentrations of oestra-
diol and inhibin A the day of aspiration and this is known to be concomitant with the se-
lection of the dominant follicle (Schipper, et al.,1998). The concentration of inhibin-B in-
creased earlier than inhibin A, and the level of both hormones was maintained until the
day of aspiration. This is in accordance with previous studies (Schipper et al.; 1998,
Groome et.al., 1996) and in accordance with our ultrasound imaging as the day of aspi-
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ration was just after the dominant follicle at 10 mm had been demonstrated. This im-

plies, that the oocytes selected for IVM in these cases were obtained from follicles des-
tined to go into atresia and we observed, that the embryo development of oocytes was
not affected adversely by early stages of atresia. This has preiliously been demon-
5 strated in cattle (Smith et al.,1998).

Production of both inhibin-A and inhibin-B is dependent on gonadotrophin (Lockwood et
al.,1996) and in the gonadotropin stimulated group in the present study a three fold rise
in the leveis of both inhibin-A and inhibin-B was obsefved during stimulatin with FSH.
From day 6-7 until aspiration the levels of both inhibin. A and inhibin B significantly de-

10 creased and this observation is in accordance with non-growing follicles (Price et
al., 1995).
The timing of aspiration and selection of oocytes for IVM is based on experience with
other mammalian species (Eppig et al.;1992; Edwardg 1965 butalso human oocytes ap-
pear to have a size dependant ability to resume meiosis and complete maturation

15 (Durenzi et al.,1995).Tsuji et al., 1985 found a decreased maturation rate of oocytes from
small follicles (3-4 mm) compared to oocytes from larger follicles (9-15 mm). Dubey et af
(1995) also observed a decline in fertilization rates of oocytes from superovulation folli-
cles of decreasing size. While 58% of the oocytes from folicles 10-14 mm fertilized, 74%
of oocytes from follicles 22-26 mm did so. In the present study we observed that oocytes

20 from large follicles in the second experiment with high:dose gonadotropin stimulation
were competent to mature and cleave (Table 20) but also oocytes from follicles at the
size of 8-10 mm were develomental competent when aspiration was performed after the
leading follicle was demonstrated at ultrasound. Russeli et al (1998) has experienced a
dramatic decrease in the rates of maturation and fertilization when immature oocytes

25 were aspirated when the size of the dominant follicle exceeded 14 m. This indicate,
there may be a critical point where the selection proces may have a negative effect on
the exsisting follicles. Monitoring the diameter of the fallicles may prove to be useful as a
practical means of selecting oocytes competent for in vitro maturation. fo. Factors other
than the size of the follicle appear to limit the efficiency of the IVM system. Priming of

30 the endometrium is another important factor. In an imrature oocyte cycle adequate en-
dogenous oestradiol from the dominant follicle is lacking. Therefore exogenious priming
is needed and one must synchronize the window of implantation with the embryo devel-
opment ( Russell et al., 1997) found an increased maturation rate and fertilization rate
when midfollicular priming with oestradiol was initiated compared to early endometrial

35 priming . We know from hormone replacement in recipients of donor oocytes that two
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day old embryos are best transferred to the endometrial cavity on the 3® or 4® day of
progesteroné exposure (Rosenwaks et al.,1987). We aimed to imitate the normal prim-
ing as close as possible and initiated oestradiol the day of aspiration and supplemented
with progesterone two days later. One might expect that in cyéles with FSH priming the

5 elevated concentration of oestradiol from day 6-7 might prepare the endometrium better
than in nonstimulated cycles, where oestradiol increased just prior to the aspiration. We
were not able to demonstrated any difference in the rate of implantations between the
two groups and this is in accordance with previous studies as ho correlation between
follicular phase serum oestradiol concentration and implantation rate has been found

10 (Younis et al.; 1996, Remohi et al., 1997).

These results need to be confirmed in a larger number of patients. They could lead to an
attractive alternative to controlled ovarian hyperstimulation for in vitro fertilization. Be-
sides the clinical benefits of lowering side effects, especially elimination of hyperstimuia-

15 tion syndrome, this treatment may reduce costs of IVF. Recently the extensive use of
drugs for ovarian stimulation has been questioned by Edwards ef al.,1997. Many at-
tempts have been made to perform IVF in the natural cycle without the use of exoge-
nous gonadotrophins. The combination of immature oocyte retrieval and IVM may en-
hance the success of natural cycle IVF. In IVF/IICSI because of male factor most of the

20 women are producing their own FSH to assist the stimulation of ovarian follicies, and
this may be utilized in IVM. No benefit of low dose FSH priming compared to the natural
cycle on embryo development could be demonstrated in this study. However more
studies are needed to _elucidate this topic.
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Table 19 The hormone levels on day 3, day 6-7 and the day of aspiration in the two groups

in experiment 1.

Group |

no stimulation

Group |l
rec-FSH stimulation

no cycles

day of aspiration
median (range)
serum FSH U/ml
medium (range)
day 3

day 6-7

day of aspiration
serum oestradio! nmol/i
medium (range)
day 3

day 6-7

day of aspiration
serum LH IU/mi
medium (range)
day 3

day 6-7

day of aspiration
serum inhibin-A
medium (range)
day 3

day 6-7

day of aspiration
serum inhibin-B
medium ( range)
day 3

day 6-7

day of aspiration

10
10 (8-12)

6.6(4.5-12.7)
4.6(3.7-10.0)
7.3(5.1-10.9)

0.12 (0.07- 0.44)
0.17 (0.11- 0.47)*°
0.47 (0.12 -1.20)°

5.6(2.4-11.6)
8.7 (5.0-10.2)
6.9 (4.2-11.8)

9 (8 -26)
17 (7- 29>
24 (12-52)°

105(<20 -205)°
119 (66-327)**
121 (81-175)

10
g (8-11)

7.3(5.1-10.9)
7.3(5.4-15.8)
4.6 (3.7-10.0)

0.15(0.07- 0.25)"
0.33 (0.17- 3.7)*"
0.32(0.13 -1.08)

6.1 (3.2-10.9)
3.1 (0.9-8.3)
6.1(3.6-12.2)

8 (<7-17)°
45 (16-89)*"¢
18 (<7- 60)°

153 (82-174)°

449 (143- 2893)*>°

107 (66-365)°

a. p<0.05, b. p<0.05, c. p<0.05.
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CLAIMS

1. A method of assaying for the presence or quantity of a hormone, a small peptide
hormone, a peptide hormone, a lipid, a nucleic acid, an intra- or intercellular messenger,
or an enzyme in a sample from a mammal for the prediction of when non-fertilizable
prophase ova capable of in vitro maturation and subsequent fertilization are present in
the mammal comprising:

- obtaining a sample from a female mammal at various times during the
menstrual cycle;

- testing the sample to determine the presence and relative concentration
of at least one substance; and

- correlating the relative concentration of at least one substance with a
reference level to determine if non-fertilizable prophase ova are present.

2. The method according to claim 1, wherein the identification of non-fertilizable prophase
ova capable of in vitro maturation and the subsequent fertilization, cleavage and
implantation of said ova in a mammal results in a pragnancy rate of at least 15%.

3. The method according to claim 1, wherein the sample is selected from the group
consisting of body secrete, body fluid, cellular nutrients, follicle content, sputum, blood,
urine, feces, uterine or vaginal secretes and components, menstruation products,
epithelia and epithelia derived components, skin components, and dead or living cells.

4. The method according to claim 1, wherein the mammal is a primate.

5. The method according to claim 1, wherein the presence or quantity is determined by an
immunoassay and/or a PCR reaction.

6. The method according to claim 1, wherein the substance is Inhibin A.
7. ‘The method according to claim 1, wherein the substance is Estradiol.

8. A method for determining the timing of when non-fertilizable ova capable of in vitro
maturation and subsequent fertilization are present in a mammal, the method
comprising:

- obtaining a sample from a female mammal,
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intercellular messenger, or an enzyme;

- detecting the presence and level of said hormone, small peptide
hormone, peptide hormone, lipid, nucleic acid, intra- or intercellular

messenger, or enzyme, and

- correlating the level of said hormone, small peptide hormone, peptide
hormone, lipid, nucleic acid, intra- or intercellular messenger, or enzyme
with a reference level.

9. The method according to claim 8, wherein the sample from the mammal is a blood
sample.

10. The method according to claim 8, wherein the mammal is a primate.

11. The method according to claim 8, wherein timing is determined by a quantity of less
than 10pg/ml of the substance on day 3 in the menstrual cycle.

12. The method according to claim 8, wherein timing is determined by an increase in
quantity of the substance of more than 80% from day 3 in the menstrual cycle to the day
of aspiration.

13. The method according to claim 8, wherein timing is determined by an increase in the
quantity of the substance of more than 87% from day 3 in the menstrual cycle to the day
of aspiration.

14. The method according to claim 3, wherein the sample is a blood sample.

15. The method according to claim 4, wherein the primate is a human being.

16. The method according to claim 10, wherein the primate is a human being.

17. The method according to claim 11, wherein the substance is Inhibin A.

18. The method according to claim 12, wherein the substance is Inhibin A.

19. The method according to claim 13, whterein the substance is Estradiol.



