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ART icin ovarian stimulasyonu ve
ovulasyon induksiyonundaki
problemler

* Asiri cevap verenler (OHSS dahil)
» Kotu cevap verenler

- Zaman, monitorizasyon

» Maliyet

* Yan etkiler

* Riskler



Maliyet

Direkt GnRH analoglar
GnRH antagonistleri
hMG - rec FSH - rec LH

Indirekt  Tekrarlayan visitler
Is glicii kayiplari
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Riskler / Yan etkiler

* Huy degisiklikleri

- Bas agrisi

* Depresyon

- Mastalji

» Sisme (bloating) / kilo artisi
* Pelvik agri

* Enjeksiyon yerinde agri

* Bulanti / kusma

* Allerjik reaksiyonlar



Riskler / Yan etkiler
Ciddi OHSS

A | Assit
. it.w t Plevral effuzyon
NN el tromboz

%" 7% PCO/PCOS x 3-4

oy ,} / “¥  MacDougall et al, 1990




In Vitro Oosit Maturasyonu (IVM)

Dogal siklusda stimule
edilmemis overlerden germinal
vezikul (GV) asamasindaki
oositleri toplamak

In vitro 24 - 48 saatte matur
(M-l evresi) hale getirdikten
sonra IVF / ICSI| uygulamak



Oosit maturasyonu nedir?

Oosit maturasyonu germinal vesikul
(GV) evresinden metafaz -1l (M-II)
evresine gecisteki birinci meiotik
bolunmenin tamamlanmasi, ve bu
surece fertilizasyon ve erken
embryonik gelisim icin gerekli olan
sitoplazmik maturasyonun eslik
etmesi olarak tanimlanir



Insan oositleri ile IVM
llk calismalar

* Rock and Menkin (1944): Science,
100:105-107

 Edwards (1965): Nature, 208:349-351
- antral follikullerden elde edilen insan

oositlerinin maturasyonu

+ Kennedy and Donahue (1969):
Science, 164:1292-1293.



Stimule edilmemis overlerden immatur
oositler (yumurta bagisi)

 Cha et al. (1991): Fertil. Steril.,
55:109-113. — saglikh ikizlerin
dogumu

» Cha et al. (1992): Reprod. Fertil.
Dev., 4:695-701.

 Hwang et al. (1997): Fertil. Steril.,
68:1139-1140



IVM Potansiyel Biolojik Avantajlari

« Gonadotropinlerin ¢cok az ya da hi¢c olmamasi
Anoploidi oranina etkisi ?

* Oositin dogal secilmis olmasi
Daha iyi embryo gelisimi ve se¢imi ?

 GNRH analoglarinin olmamasi
Oosit / Endometrium lzerine etkisi ?

* NET SONUC
Ovarian / uterin fizyolojiye minimal mddahale
Oosit ve endometriumda maksimum uyum




IVM Potansiyel Dezavantajlari

1. Daha az sayida oosit

Gergekte ne kadara ihtiyag var ?

2. Mayotik spindle olusumu esnhasinda
yapay bir cevrede bulunmanin etkisi

Li et al 2006 IVM vs IVF oositlerinde daha
yluksek oranda anomal spindle ve
kromozom anomalisi rapor etmislerdir



“MODERN’ IVM TANIMI

* Antral follikullerden GV oositlerin elde edilmesi
ve bunlarin daha sonra in vitro maturasyonu

« Ovarian stimulasyonun hi¢c olmamasi ya da
minimal stimulasyon

 IVF icin stimule edilmis sikluslardan elde edilen
immatur oositlere uygulanan “rescue IVM” den
farkhidir

« Cumuluslarla kapl oositlerin maturasyonudur

* Primordial follikullerin in vitro buyumesi
(growth) IVG degildir



IVM — Klinik Guclukler

» Hasta secimi
« Gonadotropin stimulasyonu
* hCG tetiklenmesi (priming)

 Endometrial hazirlik — erken mi yoksa
gec mi estrojen vermek? Hangi kalinhk?

* IVF veya ICSI ?

e IVM kultur mediumu ?



Protokol 1

(no stimulation)

ET (day 3)

Protokol 2

(stimulation)
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ARTICLE

IVF versus ICSI for the fertilization of in-vitro
matured human oocytes

M Walls P~ 5 Junk @, JP Ryan ?, R Hart #:P

Recruited patient autc ames

Oocytes retrieved — no 102
Oocytes Oocytes matured - no (%) 79 (77.5)
Total
Farpakient 02 ?.75+2.55 Oocytes fertilized - no (%)
Oocytes matured o
Total /T2 (79.2) 56/78 (71.8) F 40/33 (82'50/")
Per patient ] . T.0£1.6 ICSI 39 /34 (87.2%)

Matured oocytes fertilized
Total 34/57 (59.6) 38/56 (67.9)
Per patient 4.2+2.05 4./5+1.16
Chian RC, Abdul-Jalil AK, Child TJ, Giilekli B, Tan SL

Useable blastocysts formed . o _ 16th Annual Meeting European Society of Human
Total 14/34 (41.2) 18/38 (47.4) Reproduction and Embryology (ESHRE), Bologna,
Per patient 1.5 £1.39 2325+ 1.04 Italy, June 25-28 2000

Blastocysts formed
Total 21/34 (61.8) 21738 (55.3)
Per patient 2.6+1.5 2.63 +1.06

Values are n, n/total (%) or mean = 50.
There were no statistically significant differences between the




IVM of oositleri — laboratuar
islemleri

Oositler 24 — 48 st
yikanir kaltiir
Matqrasyon _ Mature oosit (M-2)
mediumda oositler
Immature kulture edilir

Inseminasyon
oocytes y

Inseminasyon (ICSl)

Fertilize oositler
Transfere hazir embryolar (2PN)



Aspiration of

stimulated
follicles for
IVF cycles

Q |
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Priming with Human Chorionic Gonadotropin before Retrieval of
Immature Oocytes in Women with Infertility Due to the Polycystic
Ovary Syndrome

Ri-Cheng Chian. Ph.ID.
Balent Galekli. M. DD,
William M. Buckett. M_DD.
Seang-1.in Tan. M.ID.
Roval Vicroria Hospital
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TABLE 1. REsvurnts oF IN VITRO MATURATION
AND FERTILIZATION OF QOoCYTESs FOLLOWED
BY EMBRYO T RANSFER IN 20 WoMEN
WITH THE POLYCYSTIC OVARY SYNDROME.*

VARIABLE VALUE
Chyeles of in vitro fertilization 25
Agc — vi 35447
Oocytes retricved — no

Toral 249

Mcan 10354
Oocyies maturcd — no. ('5) 209 (84)
Oocvies fertilized — no. (%) 182 (87)
Embrvos clcaved — no. (%) 173 (95)
Embrvos transterred — no

Toral 73

Mcan 29+0.6
Chnical pregnances — no. (%) 10 (40)
Implantation — no. (%) 8 (32)

*Plus—munus valucs arc mecans =S D.
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Chian RC et al., Hum Reprod 15: 165-170, 2000
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Randomized, controlled trial of priming with 10,000
IU versus 20,000 IU of human chorionic
gonadotropin in women with polycystic ovary
syndrome who are undergoing in vitro maturation

Bulent Gulekli, M.D.
William M. Buckett, M.D.
Ri-Cheng Chian, Ph.D.
Timothy J. Child, M.R.C.O.G.
A. Kamal Abdul-Jahl, M.5c.
Seang Lin Tan, M.B.B.S.
McGill Reproductive Centre, Roval Victoria Hospital,
Montreal, Québec, Canada oo




The Z24-hour and 48-hour maturation rates (primary
outcomes measuras), the fertilization rate, the cleavage rate,

and the cumulative embryo score in the 10,000-1L-hCG

and 20,000-1U-hCG groups.

10,000 I b

20000 TU hCG

in = 150} in = 1311} F value

24-h cocyte 567 530 MS (P= .44}
maturation rate
(9]

45-h cocyte LR 742 MS (P=_46]
maturation rate
(9]

Fernlization rate T1.7 589 =03
fafier OS5I
(9%

Embryo cleavage ST | =7 MS (P=.62]
rate (56

Mean cumulatve 37.9 29 2 NS (P=.25]
embryo score

Noge: NS = not sagnihicant.

Croaleldd, JOLOONR v, 200N TURCG: for VM. Fernd Steridl 20000,
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Clinical outcome of non-hCG-primed oocyte in vitro
maturation treatment in patients with polycystic
ovaries and polycystic ovary syndrome

Michel De Vos, M.D., Ph.D.,* Carolina Ortega-Hrepich, M.D.,” Firas K. Albuz, Ph. D.." Luis Guzman, M.Sc.,”
Nikolaos P. Polyzos, M.D., Ph.D.,* Johan Smitz, M.D., Ph.D..” and Paul Devroey, M.D., Ph.D."*

a g . . F . b e . = s w . .
" Center for Reproductive Medicine, and ™ Follicle Biology Laboratory, Universitair Ziekenhuis Brussel, Brussels, Belgium

| TABLE 4 |

Comparative clinical outcomes of fresh and vitrified- ‘

warmed IVM embryo transfer.

—
Vitrified-
Fresh warmed Pvalue
Clinical 5/53 (8.4%) 7/22(31.8%) .033
preghnancy rate
Positive hCG %) 922 (40.9%6) 008
Implantation rate 12 6.9% 7/32{21.9%) 043

Note: Values rapresant numbears and paroeniages

Dy Ve, Now-hOCr-primvedd TVA (i POO ained PUCS. Rertil Sterdt 20010

Ferility and Sterility® Vol. 96, No. 4, October 2011
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In vitro maturation and fertilization of
oocytes from unstimulated normal ovaries,
polycystic ovaries, and women with

polycystic ovary syndrome

Tim J. Child, M.D., M.R.C.0.G., Ahmad Kamal Abdul-Jalil, M.Sc., Bulent Gulekli, M.D.,
and Seang Lin Tan, M.D., F.R.C.0.G.

McGill Reproductive Center, Department of Obstetrics and Gynecology, Royal Victoria Hospital, McGill
University, Montreal, Quebec, Canada



Results of 177 in vitro maturation cycles for infertle women with normal ovaries (group 1), polycystic ovaries (PCOs) (group

2), or PCOS (group 3).

Vartable Group 1 (normal ovaries) Group 2 (PCOs) Group 3 (PCOS)
No. of patients (no. of cycles) 46 (36 43(33) 32(68)
Age (5) 08+4] 09441
Duration of mfertility (y) 432129 43%33
No. of germinal vesicle oocytes 10031 11.3£90
No. of metaphase II oocytes 16+40 871236
No. of cocytes fertilized 38129 6943
No. of cleaving 1PN embryos 35%12]7 63+43
No. of embryos transferred (per transfer) 33209 321208
Comulative embryo score 350£163 BIx179
Pregnancy rate per transfer (%) 23.1(1232) 29920067
Implantation rate (%) E '3' (15/169) 9.6(21/220)
Live birth 13(9/32) 14.9(10/67)

Note: Results are means * 5D or % (n) except as noted.
* P05 compared with groups 1 and 3.
® P01 compared with groups 2 and 3.



A Comparison of In Vitro Maturation and In Vitro
Fertilization for Women With Polycystic Ovaries

Taim J. Chald, sn, sthooa:, Simaon |, I"]nﬂ.:l}*: Bee, Ahmad Kamal Abdul-Jahl, s,
Julent Gulckl, mm, and Seang Lin Tan, MD, FRCOG

Table 1. Hesulis of 107 Aps- and Diagnosis-Matched (VM and IVF Treatment Tycles in Infestile Woman With Polyoystic
Chvaries

|'|’| '.ﬁ IIIIF

Mo ol cFcles 107 LT
ngZE (¥ 118 = 47 .1 =41
Total npeceed tmits (ampoules) of follicle-samilarning { FASS = B33 B4+ 1.0
CRCETTTICTEE
Odcyied colletaed
Memphase Il smge oocyies
Ferlized 3PN embiryos
Clesvmg emmbryos
Embryos ransferred fronge
Embryos cyopreserved {rmge 1
Prepman [n ."--1, 28 262 36 0.57 (0.81 106
:J]'"|' Lu||.'|I]|II| 054 (031, (.84
il |..-:~|:J.L oy [ . 3 [ (.54 (0.28; 1.(M
Livel ||.1'|J| (m (%] e, U6 (11228, 5010
Muleple live birthd [ (% of totsl e births) | 7 ' 10 (B7.0) |26 10.80. 5.1
[ iz
Triplets

Moderaie or severe ovarman |I'|TJ-I.']' rabirom S OIETCITeE

IV = i voro ToEnicns T F = 0 S erdaranme): G = oolds s O
Hesnle gre meears + standersd deviessrme ondess: gmser
*F< L Obstet Gynecol. 2002 Oct;100(4):665-7(




In vitro maturation or In vitro
fertlllzat_mn for_women with
polycystic ovaries? A case—control

study of 194 treatment cycles

. M L , Natasha Andrea [ D, Muh nad Fat M D, Jlo Craig, M.D,
veigh, M.D., amd 'i|' Child, M L

Fertil Steril® 2012:98: 355-60.




TABLE 2

Cycles characteristics and outcomes of IVF versus IVIVL

IVF group IVM group
n = 97) (n = 97) P value

Complications of IVF cycles versus IVM cycles.

IVFgroup IVMgroup Pvalue

I { e 1071 |
Ao s x & s Fal £ 1 o Tl 15— ¥l Fir=mit
Vore Valles are presented as n (percent) or peicent. NS = nat significant
' Elght OHSS (five were costed and one patient had all the embryes frazen)
" Orie freeze-sll embiyt for massive bleading after oocyte retriaval

Gresmest. VM or IVF foriwamen with PCO. Fertl Skenl 2012

Wote: Values-are preséntetd a5 mean = 50, percent, ar pencent (n). N5 = not significant
* Docyta maturation is notl assesed on IVF, o we compared 38 105 cydes imetaphase
| = 369 with 97 MM oycles (metaphase || = 1,087)
" Clinical pregnancy = fetal heart activity at ultrasonographic scan 8 weeks' gestation

FIV = 4 freeze-al| embryo for risk of OHSS +3 falled fertilization

"M = 3 falled fertilization + 1 freszes|l ambryo for slgnificant bleeding after ooovte
retrieval

=

Gremesu. WM or VF for womean with PCOL Fernd Steel 2002
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IV M 1s an alternative for patients with PCO

after baled conventional IVE attempt
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McGill DEU
Average number of oocytes retrieved 14.2 13.4
Percentage of oocytes matured 76.8% 65.8%
Percentage of oocytes fertilized 63.1% 64.2%
Percentage of embryos cleaved 89.0% 87.5%
Average number of embryos transferred 3.9 3.4




TABLE 1

Clinical outcome of IVM cycles in PCO and PCOS patients.

First author and Average
year published no.of % Maturation % Fertilization %  Average no. No. of
(reference No. of oocytes  (duration of (type of  Cleaved of embryos PR (%) IR live %
citation no.) cycles  Priming retrieved culture inh)  insemination) embryos transferred per ET (%) births SAb
Cha 2000 (41) 04 None 13.6 622148  68(ICSI) 88 49 271 89 20 20
Cha 2005 (51) 203 None 15.5 NA NA NA 3.0 219 55 24 37
Chian 2000 (38) 13 hCGws. 7.8  78.2/852(24/48 80.7(ICSI) 94.9 28 B85 1688 3 40
11 none 74 49Y68.0°(24/48) 839(ICS) 95.7 25 273 148 3 0
Child 2001 (38) 53 (PCO) va. hCG 10.0 76(48  763(CSI) 04.8 33 231 89 9 40
68 (PCOS)  hCG 113 77(48)  79.3(CS) 91.3 32 209 96 10 523
Child 2002 (40) 107 hCG 103 76 (48) 78 (ICS) 74 32 215 95 17 281
LeDu 2005 (10) 45 hCG 114 54.2/63(24/48) 70.1(CS) 96.3 25 205 109 6 40
Lin 2003 (39) 3% FSH+ 219 432/765(24/48 758(CS) 89.4 38 M4 97 21 13
hCG vs,
13 hCG 231 3927192448 695(CS) 88.1 3.8 364 113
Mikkelsen 2001 (37) 12 None va. 6.8 44 (24) 68 (ICSI) 64 1.7 0 0 0 0
24 FSH 6.5 590247 70(ICS) 56 18  33® 218 3 625
Soderstrom-Anttila 20 (PCO) vs. None 9.3 54.9(30-48) 35.0(VF, 13 857 1.7 222 133 2 0
2005 (12) 724(C8l,7) 619 2.0 0 0 0 0
28 (PCOS)  None 143 58.2(30-48) 438(\VF 18 825 1.7 509 345 6 333
784 (ICSI,10) 708 1.8 222 125 1 &0

Note: NA = not avallable; PR = pregnancy rate; IR = implantation rate; SAb = spontaneous abortion.
“ Statistically significant difference compared with the other arm of that study.

Tirema, In vive matwrarion of hiwan cocyses. Ferul Senil 2006,

BG




TABLE 2

Clinical outcome of IVM cycles in women with normal ovaries and reqular cycles.

First author and Average Average
year published no.of % Maturation % Fertilization no. of No. of
(reference No. of oocytes (duration of  (typeof % Cleaved embryos PR(%) IR live %
citation no.) cycles Priming refrieved culture inh) insemination) embryos transferred per ET (%) births SAb
Child 2001 (38) 5 hCG 51 78448 725(Cs) 93,1 26 $ 15 1 K
Mikelsen 1999 (50 10 Nemevs, 37 76(3) 82(CSl) 54 18 233 188 4 X
10 FSHx3d 4 85 (30) 65(CSl) 62 19 22 1.
5 FSHx 4.2 71(d8) 61/(ICSl) 48 14 20 143 1 0
3d, vs.
7 FSHxup 24 71(48) 61/(ICSl) 59 1.1 0 0
to6d
Mikelsen 2000 (48) 87 None sl 60(28-3)  77(CS) 87 20 174 88 9 189
Mikkelsen 2001 (48) 132 None 38 60 (26-36)  73(ICSI) 87 NA 8 NA 12 20
Soderstrom-Anttila 91 None 63  669(30-48) 359(VFvs. BB 14 26 12 383
2005 (12) 100 None 85 545(0-48) 67.1%(CS) 5.8 15 21 200 15 167
Yoon 2001 (47) 63  None 90  40.7/M.5743  72.6(VFand B9 3.6 176 65 6 333

g8 109

Note: NA = not available; PR = pregnancy rate; IR = implantation rate; SAb = spontaneous abortion, 18.4 %
* Statistically significant difference compared with the ather arm of that study.

Jirema, In viro manrasion of himan coovies, Farnd Stend 2006 BG




Canadian Fertility and Androlegy Prize Paper

Congenilal Abnormalities and Perinatal Outcome in Pregnancies Fol-

lowing IVNL IVFEF, and 1CS] Delivered in a Single Center. W, Buckett,
R-C. Chian, H. Holzer. N. Dean, R. Usher, 5. Lin Tan. Depantment of
Obsterries and Gynecology, MoGull Universiy, Montredl, Quebec. Canada

Fertility and Sterility, Volume 85, Supplement 2, April 2006, Pages S11-S12



Obstetric Outcomes and Congenital
Abnormalities After In Vitro Maturation,

In Vitro Fertilization, and Intracytoplasmic
Sperm Injection

William M. Buckett, s, Rcog, Ri-Cheng Chian, D, Hananel Holyer, MD, Nicola Dean, FRD,
Robert Usher, Mp, FROPC), and Seang Lin Tan, MBES, RRO0G

COMCLLUISIONM: All ART pregrnancies are associated with

an increagsd nsk of mulbple pregnancy, cesarsan del -
ery, and congenital abriormaliby. Comparsd with [VFand
IC5l, WAL is not associated with any add onal risk.
{Osiad Cynacod 2007 H S50
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Table 1. Comparison of outcomes in singleton pregnancies conceived fol-
lowing IVN, IVFE, ICS1. or spontaneously (age- and parity-matched controls)

Controls

P-values
versus controls

VM IVF ICSI
im= 31} (n = 133) (n = 1) {n = 439)

Mean 3482 A2 Jl63*
birthweight
(g

Proportion 1731 145133 157104
LEBW (%) (3%%:) (105 (145 )

P'r-:nPDrtiDn f31 17133 A0
YVILBW (D) (15 (30%)
[

Proportion of 3/31 133 2710
macrosomic (0% (45 (25
babies (%)

Mean 3+ 3 3E+ 3% 38 4+ 0¥
gestational
age (weeks
+ days)

Proportion 2731 237133% 257104 %
delivery (67 (175 (24%)
< 37
weeks

Prrl_:'r[pcurtinn f3l 133 w104

elivery (0 s LEay (85
< 34

weeks

3317

307439
(78]
=430
(250

227439
(5%0)

39 + 6

38439
(950

15/439
(458

All P = 0.05
(*0.05 << P < 0.10)

i

All P = 0,10

All P = 0.1

All P = 0,10

INM P = 0.9
IVF P = 0.0001
[CS5T F =< 0001

INM P = 0.9
IVF P == 0.01
[CS51 F =< 0,001

All P = 0.05
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Sonug

- Ovarian stimulasyona ait risklerden
arinmis emin bir tedavi yontemidir

» Ozellikle ART gereksinimi olan PCO /
PCOS ‘lu kadinlar icin uygun
gorunmektedir

* Diger ART yontemleri kadar guvenlidir

* Daha fazla merkezin sonuclarina
gereksinim vardir












