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Incidence des cancers

Incidence

1780 nvx cas
Pathologies
Leucémies 29%
Tumeurs SNC 24%
Lymphomes 11%
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15-17 ans 18-45 ans

404 nvx cas

Hodgkin 21% Cancer du sein 34%
Leucémies 12% Hodgkin <1%
Tumeurs SNC 9%

LMNH 9%

Données INCa 2018
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Survie a 5 ans enfants

| Leucémies 89.6
Il Lymphomes 95.3
IIl Tumeurs du cerveau et autres tumeurs du SNC
IV Neuroblastomes
V Rétinoblastomes
VI Tumeurs rénales
VIl Tumeurs du foie
VIl Tumeurs osseuses
IX Sarcome des tissus mous
X Tumeurs des cellules germinales
X! Autres carcinomes et mélanomes

Survie a 5 ans (%) des enfants diagnostiqués

XIl Autres et carcinomes non spécifiés entre 2000 et 2011 selon la localisation du cancer
Histiocytose a cellules de Langerhans 100*

Total 86.4

Source RNCE, INSERM, France
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Conseéequences a long terme

Table I. Cytotoxic agents according to the degree of gonadotoxicity

High risk Intermediate risk Low/no risk

Cyclophosphamide Doxorubicin Methotrexate Infertilite

Busulfan Cisplatin Bleomycin Insulino-résistance

Melphalan Carboplatin 5-Fluorouracil ————

Chlorambucil Actinomycin-D Atteinte de la glande thyroide
Dacarbazine Mercaptopurine

Procarbazine Vincristine Second cancer

Ifosfamide

Thiotepa

Nitrogen mustard

Donnez et al., 2006

- Dose équivalent de cyclophosphamide CED
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Techniques de PFF

Fertility preservation

Oocyte cryopreservation:
- postpubertal patients

- chemotherapy delay of 2 weeks
- age-related fertility decline

Ovarian tissue

cryopreservation:
- prepubertal patients

- immediate chemotherapy
required
- chemotherapy already

started
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Mature oocyte
retrieval

Ovarian tissue

preparation into
cortical strips

Slow freezing
and storage

Fertility restoration

In vitro fertilization

Orthotopic transplantation
(to the ovary or peritoneal
window)

Cortical strip

XN ‘

mamx Fomcleieolauon In vitro
maturation
muﬁon
T
@ =

, Dolmans et al., 2021

Séminaire « Préservation de la fertilité chez les patients atteints
d'un cancer : quelles priorités pour la recherche ? »



Techniques de PFF

LBR apres greffe de tissu ovarien et grossesse spontanée

Author - Year

Proportion [95% CI]

Oktay - 2010 ' 1.95% 0.50 [0.06, 0.94]
Imbert - 2014 ' 4.57% 0.33[0.08, 0.73]
Meirow - 2016 —me 9.56% 0.25[0.11, 0.48]
Diaz-Garcia - 2018 - 10.53% 0.11[0.05, 0.25]
Lambertini - 2018 1.95% 0.50 [0.06, 0.94]
Liebenthron - 2019 —a— 13.65% 0.47 [0.30, 0.64]
Poirot - 2019 — 12.28% 0.26 [0.13, 0.44]
Pretalli - 2019 —— 11.77% 0.45[0.26, 0.66]
Dolmans - 2021 i 20.73% 0.31[0.25, 0.39]
Karavani - 2021 5.57% 0.57 [0.23, 0.86]
Vatel - 2021 —.-— 7.44% 0.36 [0.14, 0.66]
RE model (Q = 15.7, df = 10 S

p=0.11; 1> = 46.1%)
Fraison et al., 2022
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100.00°s, 0.42]

Grossesse spontanée +++
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) 4 | | | | |
Reutilisation : limites
Presence of malignant cells in the ovary according to cancer type (adapted from Dolmans & Masciangelo 2018).

Low risk Moderate risk

Breast cancer (stage |-l infiltrating ductal subtype)  Breast cancer (stage IV infiltrating lobular subtype)

Squamous cell carcinoma of the cervix Colon cancer
Leukemia
Hodgkin's lymphoma Adenocarcinoma of the cervix
Neuroblastoma
Soft tissue sarcoma Non-Hodgkin’s lymphoma
Burkitt lymphoma
Rhabdomyosarcoma Ewing sarcoma
Renal tumors Contralateral ovarian cancer or borderline ovarian tumor
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Alternatives a la greffe

Eliminating The Risk Of Reseeding Cancer

Artificial Ovary Culturing Primordial
Isolated Primordial Follicles To Mature
Follicles Embedded Oocytes
In a Matrix
Cultured Slices With Isolated Primordial I N VI TR O
ARTI F I C I E I_ Primordial Follicles Follicles Embeded In
i a Matrix

N CULTURE
| D'OVOGONIES

Transplantation

\Aj CELLULES SOUCHES

Primordial Follicle Mature Oocyte
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Ovaire artificiel

! Other potential sources for gametes: ! obf’ o’
Human embryonic stem cells (hESC) >
 Induced pluripotent stem cells (iPSC) |
{ Oogonial stem cells (OSC) The artificial ovary
2. Ovarian tissue cryopreservation
o O,
o ° O_ 3
b of 150 '°o Follicle production
=1 1.2-] r= : Gamete production Endocrine function
C AN AN
3. Follicle isolation Estrogen
1 Progesterone
Inhibin
- Oocytes within follicles ;vm'}l(;m;’;d theca cells
- Ovarian stromal cells
4. Manufacturing fhe artifical ovary
O ©
o"c °°°
ﬁ’ Scaffold material
Growth factors
Endothelial cells
Opvarian stromal cells Isolated follicles
and others Cho et al., 2019
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Ovaire artificiel

Souris-souris :
Naissances vivantes

Laronda et al., 2017

same mouse

vessel, &

‘ > Bioprosthetic
GFP+ ﬂ Chemey
fO“IClm P
oviduct implanted into
GFP -
ovariectomized mouse
GFP+ pup GFP+ grandpups
Humain-souris :

Survie folliculaire
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Folliculogenese in vitro

1¢ere folliculogenése compléte in vitro humaine — McLaughlin et al., 2018

S

Hdan 6 jours (A) puis follicule
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Follicule en croissance cultivé dans le tissu ovarien

Cortex ovarien apés 2 jours de culture in vitro

Bar = 100 ym isolé et cultivé pendant 4 jours en présence d’Activine A (B) Bar = 25 ym
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Folliculogenese in vitro

McLaughlin et al., 2018

2¢me gquipe — Xu et al., 2021
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Culture « oogonial stem cell »

o—o0—&—

. . Aggregation and Culture
Single Spheroid . . . .
. . Folliculogenése in vitro
Oogonial Stem Cells * ‘ .
D2 90® f . .
Reconstituted
Oe 0 Qo Ovarian Tissue
Ovarian Somatic Cells
Rich in Primitive Granulosa Cells
(primary or iPSC-derived)
Akahori et al., 20109. Greffe orthotopique
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Ensuite ...
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Perspectives

Amélioration des rendements
Fécondation et naissance vivante chez le gros mammifere

Travaux sur les tissus ovariens humains
- Obtention d’ovocytes

- Fécondation in vitro

- Ou s’arréter ?
- Quels types d’analyses pour autoriser le passage en clinique ?
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Limites
Financieres Reglementaires

* Peu d’AAP * Accords éthiques - ABM
* AAP non spécifique * ANSM
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