Ovaryan Doku Kriyoprezervasyonu
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Male incidence

Male and Female incidence
280,000

Female incidence 240,000 344,000
Cancer Deaths Averted

200,000 —

Male Mortality 160,000 —

Male and Female Mortality

Female Mortality \
—’——_/__’_’F-———‘—“""‘“ _‘\\\

1~
2
A
=
=
Q.
O
o
(=]
8
(=]
o
-
o
g
2
3]
o

0

O SO OO . O T TN, L, . A . 0, A, 0 20, O S, 0 I
19751977 19791981 1983 1985 1987 19891991 1993 1995 1997 1999 2001 20032005 20062009

Uzun donem tedavi ile iliskili komplikasyonlar




Kanser insidansi

0-40 —=1/50
40-50 —1/11

Yasam boyu =1/3 KT/RT

POF — %1 (<40)
= %0.1 (<30)



Kemoterapi ajanlari — gonadal hasar

Yuksek risk Diistik risk/risk yok
e «Cyclophosphamide» e Methotrexate

e Cholarambucil e 5-Fluorouracil

e Melphalan/Busulfan e Vincristine

e Nitrogen mustard e Actinomycin D

e L-phenylalanine mustard e Bleomycin

e Procarbazine/dacarbazine Yeni ajanlar

Orta risk e |rinotecan

o Cisplatin / paclitaxel e Imatinib
e Vinblastine
e Adriamycin

e Etoposide
Carmustine Sonmezer&Oktay, Uptodate Version 35.3, 2013



Radyoterapi — gonadal hasar

= LDL 50 =2 Gy

Howell, Shalet 1998, Wallace 2003



Endikasyonlar

= Cocukluk kanserleri
= Hodgkin/non-Hodgkin lymphoma
= | eukemias ...
= Eriskin kanserleri
" Turner Sendromu
= Otoimmun ve hematolojik hastaliklar
= Benign ovaryan lezyonlar
= Pelvik RT

= HSCT (malignant, genetik, hematolojik, otoimmun
hastaliklar)

= Profilaktik oporektomi ....
Sonmezer&Oktay, Hum Reprod Update, 2004



Fertilite Prezervasyonu
Secenekler

= Embriyo kriyoprezervasyonu

= Matir/immatir oosit kriyoprezervasyonu
" |n vitro maturasyon

= QOveryan transpozisyon

= Donor oosit uygulamasi

= Overyan doku kriyoprezervasyonu
= Xenografting

= GnRHa tedavisi

= Antiapoptotik ajanlar =SP1P

Sonmezer&Oktay, Hum Reprod Update, 2004



Ovarian kriyo. - oosit/embriyo kriyo.

Overyan kriyo.

Oosit /embriyo kriyo.

Avantaj

Dezavantaj

KT gecikmez

Prepubertal donemde
tek secenek

Endokrin fonksiyonlar
korunur

L/S gerekli
~30 gebelik
Kanser yayilimi?

* Teknik standard
Yiksek basari
* Yaygin kullanim

* 2-3 hafta gerekli

* Sinirli sayida
oosit/embriyo

Cocuklarda zor




Hastalik ile micadele ve yasam
kalitesi Uzerindeki etkisi

-'/.

Graph 4: Motivational morale contribution
of ovarian cryopreservation to patients’

struggle with a malignancy. (1-5, 1; no

effect, 5; maximum boosting morale)
Sonmezer&Ozkavukcu, ASRM, 2013




Neden over dokusu kriyo?

Ovaryan korteks = «%95 primordial folikul»
= Arest foliktller / | mayoz, profaz, diploten
= T viizey/hacim
= 7Zona pellusida yok

= Fertilite prezervasyonu / endokrin fonksiyonlar



Overyan kortikal dondurma

e 5x5x1 mm
e 3x5x1 mm



Overyan doku eldesi
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Over tutulum riski

Low risk of ovarian
involvement

Moderate risk of ovarian
involvement

Cancers with high nsk of

pgvanan mmvolvement

Squamous cell carcinoma of the
Cervix

Ewing’s sarcoma

Breast cancer

stage 1-111

Infiltrative ductal

Wilms” tumor

Non-Hodgkin’s lymphoma
Hodgkin's lyvmphoma
Osteogenic sarcoma

Non-genital thabdomyosarcoma
Breast cancer

stage IV

Infiltrative lobular

Colon cancer (including tumors of

rectum and appendix)

Adeno/adenosquamous carcinoma of
the cervix

Upper gastrointestinal system
malignancies

I eukemia

Burkitt lvmphoma

Neuroblastoma

Genital rhabdomyosarcoma

Sonmezer&Oktay
Cell and Tissue Res, 2005



Erken evre meme CA
Overyan metastaz

Ovarian cortex from one of the 51 women with breast cancer.
Histologic and immunohistochemical analysis shows no signs of

metastatic infiltration. (A) H&E. (B) WT-1. (C) CK-7. Magnification,
=x10.

Overyan metastaz : 0/51

1;« $ -'i’ " ' v Rosendahl, Fertil Steril, 2011
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Erken evre meme CA
Overyan metastaz (histoloji & IHC)

IHC Standard histoloji
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Overyan tutulum: overyan kriyo - 0/63 hasta (100 kortikal

parca)
Sanches M, Hum Reprod, 2009



Fertility prezervasyonu
BRCA1 (+) meme CA

Olasi negatif etki — gosterilmemis

Overyan kanser birlikteligi

BRCA germline mutasyon eliminasyonu — PGD
Azalmis over rezervi !! Defektif DNA tamir
mekanizmalari



Non-jinekolojik kanserler
Overyan metastaz - 150 hasta

e Kolon

e Mide

e Appendiks
e Vieme

e Pankreas
e Bilier trakt
o KC

30%
16%
13%
13%
12%
15%
4%

Alvarado-Cabrero |, Anal Quant Cytol Histol. 2013



Hodgkin lenfoma
Overyan metastaz

e Lenfoma - 26 hasta
e Standart histoloji ve IHC ile met yok

Seshadri, Br J Cancer, 2006



Losemi / overyan metastaz

Gonadotoxic Macroscopic Microscopic Microscopic

Patient Age at chemothearapy Molacular Ovarian evaluation evaluation evaluation
no. oTC, v Pathology before OTC* markers tissua PCR of grafts of grafts of mousa livers
1 ]| CML 0 BCR-ABL Positiva Momal Momal Mormal

2 17 CML 0 BCR-aABL Negative hommal Momal Mormal

3 ao CML 1] BCR-AEL Positive Nu:urmm Nomal Mormal

4 19 CML 0 BECR-aBL Negative Normal MNomal Mormal

5 az CML 0 BCR-aBL Neogative Normal MNomal Mormal

i 18 CML ] BCR-aABL Negative Maormmal Momal Mormial

7 15 ALL 1.8 BCR-ABL Positive Nu:urmm MNomal Mormal

g 21 ALL H E2a-PBXA1 Positive 2 leukamic owvarian Leaukamic invasion Mormial

Masses
o 27 ALL (2 3,4,5, 6B) <2 Ig and TCR—y Nogative Normal MNomal Mormal
10 20 ALL 1,2,3,4, 7.8 Ilg and TCR—y Positiva Normal MNomal Mormal
11 12 ALL 0 Ig Positiva Normal MNomal Mormal
12 15 ALL 1,2 Mong A Diffuse laukamic Laukamic imvasion Posifive
Masses
13 15 ALL 0 Ig Positiva 1 loukamic ovarian Loukemic invasion Mormal
mass
14 14 ALL o Ig Positiva Diffuse laukamic Leukemic invasion Paositiva
Masses

15 16 ALL 1,2 Ig Nogative Normal MNomal MNormal
16 5 ALL 1,2 Ig and TCR-y Nagative Normal MNomal MNormal
17 3 ALL 1,2 Mong HA Mormal Momal Mormal
18 11 ALL 1,2 TCR-y Positiva Normal Leukemic invasion MNormal

Dolmans, Blood, 2010




Transplantasyon teknikleri

Orthotopik Heterotopik Xenograft




Neovaskularizasyon iskemisi

" Dondurma tekniginin foliktl kaybi Gzerindeki
etkisi az

= Revaskularizasyon sirasinda folikul kaybi
= VEGF yararsiz

= Fazla kanlanan bodlgelere tx ile kayipta azalma yok

Sonmezer&Oktay, UptoDate, 2013



Neovaskularizasyon iskemisi riskini
azaltmak mumkun mua?

= Antiapoptotik ajan kullanimi «S1P»

= Overyan implantlari plazmadan zengin
trombositlerle muamele

" 24-saat sogutma -5 C - kriyo dncesi

Soleimani , PlusOne , 2011
Callejo, J Ovarian Res, 2013
Isachenko , Clin Lab, 2012



Transplantasyon aninda
GnRH-analog kullanimi

" «GnRH-a» = belirgin folikul kaybi

"= Ooforektomi => artmis folikll sagka

= Kisa donem gonadotropin kullanimi i

foliktl sagkalimi

Imi?

e artmis

Oktay Fertil Steril, 2000
Maltaris, Reproduction, 2007 ;Maltaris, Fertil Steril, 2007



FSH kullanimi
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Schonfeldt, Reprod Biol Endocrinol, 2012



Tum Over Kriyo

= Vaskuler pedikdl ile birlikte kriyoprezervasyon
= Fare ve koyunlarda gebelik (+)
= |nsan overi oldukca kompleks
= \/askller anastomozda tromboz riski

" Martinez-Madrid = %75 folikll sagkalimi

Bedaiwy, Fertil Steril, 2003
Imhof, Fertil Steril, 2006
Martinez-Madrid, Fertil Steril 2007



Ovaryan Doku Kriyo + IVM




Ovaryan Doku Kriyo + IVM

e 57 hasta — ovaryan doku kriyo., yas 8-35
e Cikarilan overden antral sivi aspire ediliyor

e 266 oosit elde ediliyor

— Dejenere 28
— GV 200
— M 35
— Ml 3

e 24-28 saat IVM — Kriyo 6ncesi (maturasyon orani

%31)
Fasano, Reprod Biol Endocrinol. 2011



Improving fertility preservation in cancer:
ovarian tissue cryobanking followed by

ovarian stimulation can be efficiently
combined

e Calismagrubu :n=12 hasta

e Kontrol grubu :n=28 hasta \

e (Calisma grubunda overin bir kismi kriyo icin cikariliyor

Hueber Zeeb, Fertil Steril, 2011



Main characteristics and stimulation outcome of patients with (study group) and without (control group) ovarian biopsy.

Study group
Parameter (n =127

Control group
(n = 28)

Age of patients (y), mean + SD 31.1+£6.2
Days of stimulation, mean + SD 10.2 + 2.6
Dosage of stimulation (IU), mean + SD 2527 + 942
Total no. of aspirated oocytes 145
Aspirated oocytes per patient, n 121

Mll-cccy'hesfasprrated oocytes, %" 655
essed for ICSI)® dd

276+ 5.0
10.6 + 2.5
2255 + 945
367
13.1

83.8
BB

Femllzanon ratefMII oocytes, % 75.0

Subgroup analysis of biopsied and nonbiopsied ovaries in the study group.

60.6

Oocyte source

Parameter Biopsied ovaries

Nonbiopsied ovaries

Total no. of aspirated cocytes 70

75

Aspirated antas par patlant n® 5.8
700

7.5
61.3

No. Df MII cncwes {pmcessed for ICSI)” )

19

Fertilization rate/MIl oocytes, % 80.0

68.4

Hueber Zeeb, Fertil Steril, 2011




Cikarilan overden oosit eldesi

Characteristic of the  Patients  Mean Mean fragments of  Qocytes Mean Mean Stage at VM
patient’s menstrual cycle n age +  ovarian tissue (range] retrieved oocytes oocytes collection (%) rate
SEM n (range) retrieved retrieved
[fragment /patients

201 (10-29)

181 (12-20)

17 (17-40)

i [ O e T
218 (7-40)

e Mestruel siklustan ve kontraseptif yontemden
bagimsiz olarak oositler elde edilebiliyor

Fasano, Reprod Biol Endocrinol. 2011



Overyan transplantasyon



Transplantasyon sonrasi ART
Orthotopik bolge

" Hodgkin’s lenfoma, 28-yas

Meirow, N Engl J Med, 2005



; . Cryopreservation .
Diagnosis JOPFESeHY Transplantation
of avarian tissue

First-line Second-line High-dose Pregnancy
chemotherapy chemotherapy chemotherapy

.
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Cwarian failure at 24 mo

Modified natural cycle IVF A
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Eight Months after Transplantation
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Meirow, NEJM, 2005




Transplantasyon sonrasi ART
Heterotopik bolge

Stimulation dose Peak oestradiol Follicle
(FSH/HMG) and (pmol/L) size (mm)7

duration*

Retrieval
1 None

3 3675/2175,

13 days

None

3225/1725,

11 days

2025/2475,

10 days

2100/2400,

10 days

2025/1500,

10 days

FZ
Degenerated

M-I

FZ

GV

Mature

FZ

FZ

Mature

GV
Degenerated
Degenerated
Mature

GV

GV

Oktay, Lancet, 2004



Transplantasyon sonrasi ART
Heterotopik bolge

XX, 15/18, 16/0 XX, 15/0, 16/0

: ‘;\

M1 =IVM/MII=> ICSI, 4-hiicreli embriyo Oktay, Lancet, 2004



Transplantasyon sonrasi ART
Heterotopik bolge

(94 Fertiitatsifinikhen RH MIO21TIh O
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4-hicreli embriyo, frag<%20, BE, BhCG = 221U/m!|
Rosendahl, Hum Reprod, 2006




human
Irelarndu ction CASE REPORT Infertility

First reported clinical pregnancy
following heterotopic grafting of
cryopreserved ovarian tissue inawoman
after a bilateral oophorectomy

C.). Stern!*, D. Gook!, L.G. Hale!, F. Agresta!, ). Oldham?,
G. Rozen3, and T. Jobling*

'Reprocluctive Services, Melboume IVF and Royal Women's Hospital, Parkville, VIC, Australia “Women's Ultrasound East Melbourne, East
Melboume, VIC, Austra]ifRepdeuctive Services, Royal Womens Hospital, Parkville, VIC, Australia °‘Gynaecologica| Oncology, Monash Health,
Moorabbin, VIC, Australia

21 yas, granuloza htcreli timor
Bilateral ooforektomi

Ooforeroktomiyi takiben 7 yil sonra transplantasyon
Dominant foliklil 16-18mm, peak E2 497pmol/I




Vauson

£9 <>




Transplantasyon sonrasi
greft fonksiyonlar

= Graft fonksiyon baslamasi = 60-244 gin

= Gebelik orani —> %37 (9 gebelik-
8/25 hastada (dondurulmus+taze)

= QOver fonksiyonlarinin geri donus olasilig taze
greftlerde, dondurulmus greftlere oranla daha fazla

Bedaiwy , Hum Reprod, 2008



Transplantasyon sonrasi gebelik

= 12 hastada ART — 65 oosit/72 hasta

= Gebelik/siklus — 6.9% (5/72)

* Canli dogum/siklus = 2.8% (2/72)

" Post-transplant overyan fonksiyon 9 ay - 7 yil
= AMH<1ng/ml (1 hastada spontan gebelik)

Greve, Fertil Steril, 2012



Transplant gebelikleri saghkh midir ?

" Ortotopik transplant sonrasi elde edilen 13
hastalik bir vaka serisinde butiun yeni doganlar
saglikli olarak bildirilmistir.

Donnez, Ann Med , 2011



Ovaryan Doku Transportu

Live birth after ovarian tissue
autotransplantation following
overnight transportation hefore

cryopreservation

Ralf Dittrich, Ph.D.,? Laura Lotz,® Gudrun Keck, Ph.D.,® Inge Hoffmann,® Andreas Mueller, M.D.,2
Matthias W. Beckmann, M.D.,® Hans van der Ven, M.D.,“ and Markus Montag, Ph.D A

2 Department of Obstetrics and Gynecology, Erlangen University Hospital, Erlangen; ? Department of Obstetrics and Gynecology, Dresden
University Hospital, Dresden; © Department of Gynecologic Endocrinology and Reproductive Medicine, Bonn University Hospital, Bonn; and
4 Department of Gynecologic Endocrinology and Fertility Disorders, Heidelberg University Hospital, Heidelberg, Germany

Dittrich, Fertil Steril, 2012



Prepubertal hastalar

Case report: Stimulation of puberty 1n a girl with chemo-
and radiation therapy induced ovarian failure by transplantation
of a small part of her frozen/thawed ovarian tissue

Erik Ernst®, Mimi Kjaersgaard ®, Niels H. Birkeback °, Niels Clausen °,
Claus Yding Andersen ©*

" 9vyasinda Ewing sarkomu
= Kemo/radyoterapi — POF

= Overyan transplantasyon — puberte
stimulasyonu

Ernst, Fertil Steril, 2012



TURKIYE
Mevcut durum

e Kemo/radyoterapi

e Gonadal cerrahi

e DNA finger print analiz
e Yillik onam

e S5yl ?









Ankara Universitesi— Transplantasyon
43 yasinda meme CA

Sonmezer,, 2012







Ankara Universitesi - Vakalar

= Breast Cancer 26
= Leukemia (ex. 1 HSCT) 19
= Hodgkin’ s lymphoma 13
=  Bening ovarian cysts 5
= Myelodysplastic syndrome (ex GVHD) 3
= Thalasemi major (* 1 ex GVHD) 3
= Wegener granulamatosis (glomerulonephritis) 3
= Borderline ovarian tumors 2
= Ewing ssarcoma 2
= Osteosarkom 2
=  Retroperitoneal sarcoma 2
= Turner ssyndrome 2
= Cervical adenocancer 1
= Burkitt’ s ymphoma (ovarian involvement) 1
=  Fanconi anemia 1
= HAIRAN syndrome 1
= Pineal gland tumor 1
= Total 86

Sonmezer&Ozkavukcu ASRM 2013



Sonuclar

= Yas siniri ?

= Overyan greftler ne zaman transplantasyon yapilmali ?
" Graft fonksiyon baslamasi = 60-244 gin

= Greft fonksiyon suresi — 8ay-7 vyl

= Butun gebelikler ortotopik alandan

= Meme kanserinde transplant guvenilir mi? Sessiz tUmor
hiicre aktivasyonu

= 24 saat transport guvenli



