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FertilitAs prezervacio- altalanos

szempontok

» Definicio: gonadotoxikus kezelések mellett
a reproduktiv funkcié megdrzéset szolgalo
technikak, eljarasok

» Egyre késobbi gyermekvallalas

 Egyre flatalabb korban jelentkez6
daganatos betegségek



Miért fontos?

A nationwide survey of oncologists regarding treatm ent-related
infertility and fertility preservation in female ca ncer patients
(Fertility and Sterility, IF:3,9, 2010 oktober)

- 1701 onkoldgus
- 25 vezet6 centrum (Amerikai Egyesult Allamok)

Kérdéesek:

Milyen gyakran tajékoztatja betegeit az onkologiai kezelések varhato
reprodukcios képességre gyakorolt hatasairol?

Milyen gyakran ajanl betegeinek reprodukcios endokrinologust/ IVF
szakembert?

Az onkoldgiai kezelések tervezésénél milyen gyakran veszi figyelembe
azok fertilithsra gyakorolt hatasat?




Meglep6 eredmény

15% valaszolt!

A valaszoldk 95%-a tajékozatja betegeit
Reprodukcidval foglakozo szakemberhez
39%-uk Iranyitja oket

30%-uk veszi figyelembe ezt a szempontot
az onkoldgial kezelés tervezésekor



Miért nem beszeéllink errol?

e Rossz prognozis (30%)
o 1-2 héten belul el kell kezdeni az onkologiali
kezelest (22%)

e a betegnek mar van gyermeke (10%)

o A fertilitds prezervacios eljarasok sikertelensege
(8%)

o tul fiatal a gyermekvallalashoz (7%)

o tapasztalat hianya (6%)

e a beteg nem hazas (1%)




A leggyakoribb fiatalkori daganatok

nokben
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Kemoterapias szerek gonadotoxikus hatasa

Single agents Cyclophosphamide Anthracyclines Methotrexate Taxanes

Busulfan Cisplatin Bleomycin Oxaliplatin
Melphalan Carboplatin 5-Fluorouracil Irinotecan
Chlorambucil Ara-C Actinomycin-D Monoclonal antibodies
Dacarbazine Vinca alkaloids Tyrosine kinase inhibitors
Procarbazine Mercaptopurine
Ifosfamide Etoposide
Thiotepa Fludarabine
Combinations and radiation Nitrogen mustard CMF, CAF, FEC x 6 in ABVD
therapy women 30-39 years
High-dose CMF, FEC, CAF X 6 in

cyclophosphamide/ women <30 years
busulfan and haemopoietic
stem cell transplantation
Ovarian irradiation AC, EC X 4 in women >40 ) CHOP, CVP

years

CMF, CAF, FEC x6 in
women >40 years

Protocols for AML, ALL

AC x4 in women <40 years

*Incidence of permanent amenorrhoea in exposed women.



o Fertilitas prezervacio- létezik-e szakmai
ajanlas, iranyelv onkologusok részeére?

e Mikor jOon szOba fertilitas prezervacio?

* Milyen fertilitas prezervacios technikak
Ismertek?

 Mennyi idot vesznek igenybe?



Fertilitas prezervacio- létezik-e szakmai ajanlas, iranyelv

onkologusok reszére?

Amnals of Oncology 21 {Supplament 5): v266-v273, 2010

clinical practice guidelines oo toRanemn

Cancer, fertility and pregnancy: ESMO Clinical
Practice Guidelines for diagnosis, treatment and
follow-up

G. Pentheroudakis®, R. Orecchia®, H. J. Hoekstra® & N. Paviidis’
On behalf of the ESMO Guidelines Working Group*

'Dapartment of Medical Oncology, loannina University Hospital, lbannina, Greace; “Department of Radlation Oncology, European Institute of Oncology and University of
Milan, Milan, Rtaly; *Division of Surgical Oncology, Department of Surgery, University Medical Centre Groningen, University of Groningen, Groningen, The Netherlands

VOLUME 22 NUMBER @ JUNE 2 Joope

American Society of Clinical Oncology Recommendations
on Fertility Preservation in Cancer Patients

Ségpbunue | Lex Lok B Schover, Aan H. Pertndpe, Fasquede Patrzs, W. Hlawesh Wallace, Karen Hagesty,
Lonabay N. Beck. [avwronce V. Breeman, end Ktk Oktay

PubMed:
Jfertility preservation”: 2466
Jfertility preservation cancer”: 1020




ASCO 2006

Rékot tulélé betegek
véleménye

,/Are cancer patients
interested in Ferility
Preservation
Interventions?”

- tulélék 95%-a igen!
- megkuzdési stratégiak

Evidencia férfiakra

~What is the quality of
evidence supporting current
and forthcoming options for
preservation of fertility in
males?”

Nagy esetszamu kohort
tanulmanyok daganatos
betegeken: spermium
krioprezervacio

Evidencia n6kre

(What is the quality of
evidence supporting current
and forthcoming options for
preservation of fertility in
females?)

Nagy esetszamu kohort
tanulmanyok daganatos
betegeken: embrid
Krioprezervacio, ovarium
transzpozicio

Kis esetszamu randomizalt
vizsgalat: ovarium
SzZupresszio

Onkolégus szerepe

What is the role of

oncologist in advising
patients about fertility
preservation options?




Az onkologus szerepe

A daganat és a daganatellenes kezelések reprodukcios
kepessegre gyakorolt hatasai betegseg, életkor, kezelés
lletve dozisfliggbk

Reprodukciés endokrinologiai konzultacio

Két evidenciaval alatamasztott modszer ismert:
ferflakban sperma krioprezervacio, n6kben embrio
Krioprezervacio

Keves adat all ugyan rendelkezesre, de a betegség
kidjulasanak gyakoribb el6fordulasarol nincs tudomas

A sziletendd gyermek eselye daganatos betegség
kialakulasara nem fokozott



ESMO 2010

Terhesseg es daganatok

Fertilitas prezervacio: IlIA szint U evidencia : sperma es
embrid krioprezervacio

Arra kell torekedni, hogy a daganatellenes kezelés
emiatt 2-6 hetnél tdbbel ne halasztodjon

A daganatellenes kezeléseket kdvetben 2-3 évig
célszer( a gyermekvallalast halasztani a kitjulas
veszélye miatt. Ez az id6tartam az ivarsejtek
regeneracioja miatt minimum 12 hénap legyen!

A daganatos betegségen atesett n6k korében
gyakoribbak a szllészeti komplikaciok

A fejlédesi rendellenessegek gyakorisaga nem
emelkedett



Mikor jOon szdba fertilitas prezervacio?

« ESMO 2010: ,All patients at risk of infertility who
have not completed childbearing should discuss
germ-cell storage options with the medical
team.”

« ASCO 2006: ,,...the decision about who Is an
appropriate candidate to attempt special specific
fertility preservation techniques could be
rendered by a team including a medical
oncologist....all guided by written protocols
which can be shared with patients.”



Fertilitas Prezervacio-
asszisztalt reprodukcios szempontok

Dr. Vereczkey Attila
Dr. Czegle Ibolya
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Previvor
(pré-viver) n. 1. A survivor of &
predisposition (or increased risk) @

for a disease such as cancer fEI’HlEHOPE LIVESTRON G

— 11 millié ember él az USA-ban- minden 30! - aki vagy
jelenleg vagy a multban atesett rakellenes terapian

— A rakdiagnozissal biro paciensek 65%-a él minimum
5 eévig a diagnozis felallitasa utan

o) VERSYS CLINICS



ASCO Guidelines

Lee et al. 2006.

e .a betegtajekoztatdo nyilatkozat részekent a rakellenes
terdpiat megel6zéen onkoldégusoknak sziikséges lenne
tajékoztatni a pacienseket a medddéseg kialakulasanak
lehet6segerdl, informalni 6ket a FP lehetdsegeirdl,és
ajanlani az erdekléddk szamara erre specializalodott
medddsegi kbzpontot ,,

,as part of...... informed consent before cancer therapy, oncologist should address

the possibility of infertility with patients treated during their reproductive years
and be prepared to discuss possible fertility preservation options or refer
appropriate and interested patients to reproductive specialist.”

ASCE

American Society of Clinical Oncology



A rak es a szuldveé valas problematikaja:
szorongas, feszlltség, félelem

FP miatt a kezelées megkezdésenek kesleltetése

A fertilitas megdrzésének reménye miatt a nem
megfeleld kezelés valasztasa

FP , majd az esetleges terhesseg a rak
kidjulasat okozhatja

Az utod egészsegi allapota,- fejl. rendellenesség
Az utodba atvitt rakot okozo gén eldfordulasa

FP-t kovet6 elhalalozas

e VERSYS CLINICS



FP tenyek

40.000 uj rakos nét diagnosztizalnak evente az USA-ban
40 ev alatti korcsoportban

Az onkologusok kevesebb, mint 50%-a emliti a kezelés
fertilitasra gyakorolt hatasat

Vilagszinten is csak nagyon kevés biztositdo tamogatja a
fertilitas prezervacios programokat

A fertilitAs prezervacios programok egy része még
experimentalisnak tekinthet6

Nagyon kevés tajekoztatd,- oktatd6 anyag all
rendelkezésre a pacienseknek es orvosoknak is

e VERSYS CLINICS



EPIDEMIOLOGY

2007 Estimated US Cancer Cases*

Men Women
766,860 678,060

Prostate 29% 26% Breast

Lung & bronchus 15% 15% Lung & bronchus

Colon & rectum 10% 11%Colon & rectum

Urinary bladder 7% 6%  Uterine corpus

Non-Hodgkin 4% 4% Non-Hodgkin
lymphoma lymphoma

Melanoma of skin 4% 4% Melanoma of skin

Kidney 4% 4%  Thyroid

Leukemia 3% 3% Qvary

Qral cavity 3% 3% Kidney

Pancreas 2% 3% Leukemia

All Other Sites 19% 21%  All Other Sites

{(Most common cancer in reproductive age)

"Exciudes basal and squamous cell skin cancers and in situ carcinomas except urinary bladder. o VERSYS CLINICS
Source: Amencan Cancer Society, 2007 :



LAPAROSCOPY 4 months after
transplantation

Post-chemotherapy status

Biopsy of native ovary

N

b LW |
e




Impact of cancer therapies on ovarian reserve

Clarisa R. Gracia, M.D., M.S.C.E., Mary D. Sammel, Sc.D., Ellen Freeman, Ph.D., Maureen Prewitt,
R.N., Claire Carlson, R.N., Anushree Ray, Ashley Vance and Jill P. Ginsberg, M.D.
Fertility and Sterility, 2012
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The Wallace—Kelsey model of NGF populations from co  nception to menopause.
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Kelsey T et al. Mol. Hum. Reprod. 2012;18:79-87
ey VERSYS CLINICS

© The Author 2011. Published by Oxford University Press on behalf of the European Society of
Human Reproduction and Embryology. All rights reserved. For Permissions, please email:

journals.permissions@oup.com



FERTILITY PRESERVATION OPTIONS IN FEMALES

STANDARD

Intervention

Comment

Considerations®

Embryo
cryopreservation

Gonadal shielding
during radiation
therapy

Ovarian transposition
(oophoropexy)

Trachelectomy

The most established technique
for fertility preservation in
women

Case series

50% chance of success

Large case series and case
reports

* Requires 10-14 days of ovarian
stimulation from the beginning of
menstrual cycle

* Outpatient surgical procedure
*Requires partner or donor sperm
sAproximately $8,000 per cycle,
%350 per year storage fees

* Only possible with selected
radiation fields and anatomy

* Expertise is required to ensure
shielding does not increase dose
delivered to the reproductive organs

« Same day outpatient surgical
procedure

*Transposition should be performed
just before radiation therapy to
prevent return of ovaries to former
position

* May need repositioning or in vitro
fertilization (IVF) to conceive

* Inpatient surgical procedure

* Limited to early stage cervical

cancer
S.J. LEE ET AL.

JOURNAL OF CLINICAL ONCOLOGY 2006, 24:2917-2931



FERTILITY PRESERVATION OPTIONS IN FEMALES

INVESTIGATIONAL

Intervention Comment Considerations*
Qocyte Aproximately 2% live births * Requires 10-14 days of ovarian
cryopreservation per thawed oocyte stimulation from the beginning

of menstrual cycle
¢« Qutpatient surgical procedure

* Aproximately $8,000 per cycle,
$350/yr storage fees

Ovarian Case reports; as of 2005, two ¢ Not suitable when risk of

cryopreservation live births reported ovarian involvement is high

and transplantation * Same day outpatient surgical
procedure

Ovarian suppression Small randomized studies * Medication given before and

with gonadotropin and case series during treatment with

releasing hormone chemotherapy

(GnRH) analogs or
antagonists

S.J. LEE ET AL.
JOURNAL OF CLINICAL ONCOLOGY 2006, 24:2917-2931




Breast cancer and fertility preservation

S. Samuel Kim, M.D., Jennifer Klemp, Ph.D. and Carol Fabian, M.D.
Fertility and Sterility, 2011.

Newly Diagnosed BrCa
Fertility Preservation
Consultation

Not interested in
fertility
preservation or
high risk tumor

Initiate Planned
Treatment

Pre-treatment
Laproscopic
oophorectomy

Egg retrival +/-
In vitro fertilization

Cryopreservation of
ovarian tissue for
future implantation

Embryo or Oocyte
Cryopreservation

Literature, resources, organizations

www.isfp-fertility.org
‘www.fertilehope.org

(s VERSYS CLINICS



Technikak Fébb elonyok Fébb hatranyok

- Nem igényel spermiumot - Idokiesést okozhat
- A szakirodalomban szamos adat talalhaté - Hormonalis stimulacioé szukséges hozza
az eredményességerol - Nem elérheto prepubertas gyermekek
Petesejt cryoprezervacio - Tsbbé mar nem kisérleti eljaras szémara
- A sikerességirata ugyanakkora, mint a - Egyszerre korlatozott szamu petesejt
frissen ciklusok esetén nyerhetd

i’ff-%; VERSYS CLINICS




Cryopreservation of ovarian tissue: 3 options

Cortical ovarian biopsy Whole ovary

Fragments |

Avascular Avascular
transplantation [ in vitro culture transplantation

Vascular
transplantation

L i 4 L 4

6 live births AVOIDS TRANSMISSION OF
MALIGNANT CELLS




Preparation of human ovarian tissue
for cryopreservation










All the primordial follicles of the ovary are locat ed in the outer layer of 0.75-1
mm of the cortex.

Silber S Mol. Hum. Reprod. 2012;18:59-67

© The Author 2011. Published by Oxford University Press on behalf of the European Society of
Human Reproduction and Embryology. All rights reserved. For Permissions, please email:
journals.permissions@oup.com
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GRYSON
reimplantation
14-06-05 (1)




GRYSON

reimplantation
14-06-05 (I1I)







[ivebirth after orthotopic transplantation of cryopreserved ovarian tissue. J
Donnez et al. Lancet 2004 (Cont.)

First laparoscopy Second laparoscopy




Pregnancy after transplantation of cryopreserved ovarian tissue in a patient with
ovarian failure after chemotherapy. D Meirow et al. N Engl ] Med 2005
(cont.)kFert.Ster 2007

Surgical procedure

Left ovary:

3 sutured fragments (5x15 mm)
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Recovery of Ovarian Function:
9 Fresh Transplant Recipients

120

100 f’fﬁﬁ\\\\* é ?

FSH levels
(mIU/ml)

S WISV ébdgrﬁp N ¢?A§:§¢ d§f¢}dg
Days Since Transplant
Recipient 1 FSI Recipient 7 FSHill- Menstrual Periods
Recipient 2 Foifil Recipient B FSh
Recipient 3 rafi= Recipient 9 FSH
Recipient 4 75 Recipient 10 FSH e

Recipient 5 5.




MEAN FSH AND 17B-OESTRADIOL CONCENTRATIONS IN THE SEVEN

CASES OF FROZEN-THAWED OVARIAN TISSUE TRANSPLANTATION

180

160

140

s Mean FSH
=&=' Mean oestradiol

Months post-transplantation

DONNEZ et al.(2008)
RBM Online - 16 — 5: 6594-704




RESULTS: 4 months after transplantation (2)




Patient Age at Chemotherapy Cryopreservation | Peimplantation | Time inferval Gestation | Duration
cIyo before SFDMSOEG between of
{years) cIyopreservation reimplantatio ovarian
n and activity
restoration of (vears)
ovarian
activity
et
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858 20 No SFDMSO 2007 3% Silber et al., 2008 | ongoing
o PP 2 15¢ SF/DMSO 2007 + Piveretal.,2009, 2010 ongoing
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Hiimmn Reproducisn Vol 21, %08 pp. 200062014, 2006 sk 100, 109 T m e e D2
Advanioe Access pubBcation Aprd 3, 2008,

Ovarian function and spontancous pregnancy after combined
heterotopic and orthotopic cryopreserved ovarian tissue
transplantation in a patient previously treated with bone
marrow transplantation: Case Report

Isabelle Demeestere!™S, Philippe Simon®, Frédéric Buxant®, Valérie Robin®,
Serzio Acuilar Fernandez?, Julie Centner'. Anne Delbaere'? and Yvon Fnglert™?

'Resasrch Labomatory on Human Reproduction, *Depatment of Obstetrics and Gynaecology, "Department of Haematology and
'Department of Pathology, French Speaking Free University of Brussels (LILB), Ersime Hospital, Brussels, Belgium

To whoin cormespondence should be addressed ar: Research Loboratory on Human Reproduction. Free Univensity of Brussels (ULB),
Campus Erasme (GE-niv 2), 808 Route de Lennik, 1070 Brussels, Belgium. E-mail: ideraestiulb.ac be




'V') OVARIAN TISSUE CRYOPRESERVATION

Experiences with newborns
Hum Reprod. 2008;23:2266-72.

Two successful pregnancies following autotransplantation
of frozen/thawed ovarian tissue

Claus Yding Andersen'®, Mikkel Rosendahl'>, Anne Grete Byskov!, Anne Loft®,
Christian Ottosen?, Margit Dueholm?®, Kirsten L.T. Schmidt'2, Anders Nyboe Andersen?
and Erik Ernst*~

1 biochemical pregnancy
6 patients 1 miscarriage (7 w)
2 births healthy children

- One complete ovary was cryopreserved from each of six patients who were 26-35 years old prior to
treatment. Tissue from three of the patients was transported 4-5 h on ice prior to cryopreservation.

- The ovarian tissue was transported 4-5 h prior to freezing in the cases of the births, demonstrating
that hospitals may offer cryopreservation without having the necessary expertise locally.




Many problems remain unsolved!!

* Size of graft: - pieces of 1cm long to 5 mm wide
- small cubes
* Site of reimplantation
- if no remaining ovary present: peritoneal window

- if remaining ovary present: ovarian medulla

* How much tissue must be reimplanted N

- first principle: NOT ALL § v

- probably 1 or 2 pieces of 1cm long

- advantages: laparoscopic procedure




FP lehet 6ségek prepubertas fid pacienseknél

» CsoOkkent gonadotoxicitasu protokollok hasznalata
o SzoOvetkimeld eljarasok
« GnRH agonista vagy antagonista, tesztoszteron
— Allatkisérletek sikere (Schetty et al, 2005.)
— EmI6sbdkben sikertelen (Kamischke et al., 2003.)

— Sikertelenség human klinikai vizsgalatokban
(Brennermann et al, 1994.,Maxala et al, 1997.)

 FSH SG proliferacio stimulalasa (Kamischke et al., 2003.)
o Apoptozis inhibitorok
— S1P , részleges veédelem human kisérletben(Otala et al.,
2004.)
— AS101 immunomodulator (Carmell et al., 2008)
» Hereszbvet, vagy here cryoprezervacio

e VERSYS CLINICS



FP nem malignus esetekben

Autoimmun betegsegek ( lupus erythematosus, steroid rezisztens

glomerulonephritis, Chron betegseg, coeliakia, sarlosejtes anemia,
stb.)

Rheumatoid arthritis

POF kockazat ( AMH, fragilis X, csaladi POF, stb.)
Endometriozis

N6gyogyaszati sebészeti beavatkozasok (iatrogen POF)

Magas perikoncepcionalis rizikdval rendelkez6 esetekben (karosito
kornyezeti tényezdk, stb)




FP-megoldando kerdesek ( ASRM&ASCO)

* A kezelés valos kockazata a fertilitasi képességre
 FP lehetOségek és ezek elérnetbésegel

e FP hatadsa a rak kezelésére

 FP kezeléesek sikeressége

 Ar- finanszirozas

 FP kezelések — meddig experimentalis?

 Péaciens és a gyermekének egészseguigyi kockazata

ASCE

American Society of Clinical Oncology

o) VERSYS LCLINICS



A tuleles gybztese: Tardigrade

o 1% alatti viztartalom

e TObb, mint 10 évig szaraz allapotban
« Hidegtlres -270 C ig

 Melegtlirés +150 C ig

« Halalos sugardozis 1000x

o3 VERSYS CLINICS



Konkluzid

Onko-fertilitas -mint ) szaktertlet- magaban foglalja az o nkolégus,
medd 6ségi, szllés-n 6égyogyasz, haematologus, pszichologus
szakembereket akiknek szoros egyittm Gkodése szilkséges a FP
program sikeres m Ukodéséhez

Bizonyos FP technikdk mar elfogadottak, masok még Kkisérleti
staddiumban vannak

Az eredmények biztatdbak, még a kisérleti stadiumu technoldg lak
esetében is!

FP programok sok orszagban elindultak az EU-ban, bizonyos he lyeken
TB finanszirozottan, nemzeti program formajaban is (pl. Dania )

Hazankban els 6ként a Versys Clinics- Human Reprodukcios Intézet
vallalta fel a FP program inditasat a nemzetk6zi ajanlasok ala  pjan
(ASRM, ASCO, ESMO), tobb szakember bevonasaval, onko-ferti litas
munkacsoport létrehozasaval

Megalakult a Magyar Human Reprodukcios Tarsasag (MHRT) -On  ko-
fertilitas munkacsoportja

o) VERSYS CLINICS



FP mar nem életmin 6ségi kérdés !!

THE LANCET

Volume 379 - Number 9815 - Pages493-588 - February 11-17, 2012 www.thelancet.com

“Preservation of fertility
in young women with
cancer...is every
patient’s right.”

See Comment page 495
Articles Articles Articles Articles Series
Effect of age on decisions MEADOWS: Memantine for Clinical features of paediatric Group B streptococcal Malignancies in Pregnancy 1,
about the numbers of dementia in adults older pulmonary hypertension disease in infants younger 2, and 3: Gynaecological
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Breast cancer and fertility preservation
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