Oocyte cryopreservation for social reasons:
Where are we now?
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Non-medical egg freezing: medical advance and social need?

Fertility declines and birth defects increase with age

** Female fertility declines with age — Many women delay childbearing

** Focus on education and carrier — Awareness of biological facts are limited

** Methods for fertility preservation are available — are methods causing
demand or does a real problem exist?
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» Are we as a profession tackling this
issue in a professional way?
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Where are we now?
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Social freezing — Elective egg freezing — Non-medical egg freezing —
Banking for anticipated gamete exhaustion — Prevention of age related
fertility loss — Stopping the biological clock



Where are we now?

Business

Tech giants to freeze eggs for their female
employees

Busit B

Apple and Facebook are offering to help wamen put off pregnancy until Iater in their careers

Women working for Facebook and Apple are being offered an additional perk
they can have their eggs frozen.




The great equalizer for women

The attraction of egg freezing was precisely its promise to synchronise

their biological clocks with other timelines in their life course.
Waldby C. Cult Health Sex. 2015;17:470

By freezing their eggs women may believe they have “bought a little biological
time” and the costs and small risks associated with the procedure may well be
worth taking for that sense of empowerment.

However, at the present level of efficacy of oocyte freezing, it is vital that
women, especially if they are over 35, are made aware that their frozen eggs do

not represent an insurance policy against age-related infertility
Loockwood G & Johnson HM, RBMOnline, 2015;31:126



Going above the individual level:
Many societies desperately needs children
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Urayasu to be Japan’s first municipality to subsidize freezing
women's eggs

URAYASU, cHisia PREF. - Uravasu, Chiba Prefecture, Is sat to become the first

mumnicipality in the country 1o effectively subsidize women who have their eggs

frozen loruse 1o get pregoant in later yean

The chry said Monday it will provide Juntendo University’s Urayasu Hospital
NEYWORDS

with ¥90 million ove

he next three yearn to promote research on technologies
to freeze and store egas

Thanks to the subsidies, out-of-pocket expenses for female residents of the el e THE JAPAN TIMES ST

who use the procedures will be limited to around 30 percent of the total, = THE JAPAN TIMES ON SUNDAY

Uravasu officials said

The clty ncluded ¥30 million in such subsidies in a draft supplementary budget

for the fiscal vear ending in March

This project 1s worth undertaking as 1t could lead to a clinical study of whether Ve . . ] f ;—:
(such subsidies ) really contribute 1o curbing the declining birthrate,” said Koyo e
Yoshida, director of Urayasu Hospital s
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To augment the number of children born this municipality donated
a total of around 700.000 Euro for freezing oocytes



Where are we now?
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What are the pregnancy success rates using frozen eggs, and what risks are involved?

* How many eggs would a woman need to freeze, to have a reasonable chance of pregnancy?
Is it misleading to sell egg cryopreservation as an insurance policy?

Can women achieve more control and gain greater reproductive autonomy by freezing
their eggs?

** Where can patients go for reliable information about this subject?
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COST OF FREEZING EGGS

$10,000 PER ROUND
$500/YEAR FOR STORAGE

8 U
/ V\ Apply tor EggBanxx or call

EggBanxx 855-552-2699 10 Learn More Today!

WY FHEEIT YOON FOOSY 00 FRPETING PROCESS 106 FREN Ce e

WE MAKE
EGG FREEZING

JAFFORDABLE

HOW IT WORKS
Getting Started Finding a Trusted Doctor Consult & Finance
Provide us with some basic Egy Freezing and the process of vitrification ks Book your consultation toduy and
informution by completing cur form relatively new & complex. EggBaro is the industry's pay up to 15% Jess by using o

o¢ calling us at firzt national network of highly shdlled & specially fertility clinic in our network. We
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ORIGINAL ARTICLE

Ovarian stimulation for oocyte cryopreservation for prevention of
age-related fertility loss: one in five is a low responder

Avi Tsafrir', Ronit Haimov-Kochman?, Ehud J. Margalioth', Talia Eldar-Geva', Michael Gal®, Yuval Bdolah?,
Tal Imbar?, Arye Hurwitz?, Avraham Ben-Chetrit', and Doron Goldberg’

"Shaare-Zedek, IVF Unit, Department of Obstetrics and Gynecology, Affiliated with the Hebrew University School of Medicine,
Jerusalem, Israel and 2IVF Unit, Department of Obstetrics and Gynecology, Hadassah Hebrew University Medical Center, Mt Scopus,
Jerusalem, Israel

» 105 women underwent 151 stimulation cycles

% Mean age 37.7 years (no known infertility)

% FSH mean dose per day 371 IU £110 (225 - 600 IU)

% Mean number of MIl oocytes cryopreserved 9.7 7.5 (0-43)

»  21% of started cycles were cancelled or resulted in 0-3 MIl oocytes

Perform this procedure at a younger age than preferably 35




Number of oocytes required to have a child

* Itis usually estimated that 15 — 20 oocytes are required
to become pregnant — increasing with age

**  Which fits to data from the ESHRE database:

Live birth rate = 6.4% <35 year old
Falls to 2.7% for the total database

** Results from IVI Spain indicate that results may be improved

considerably (perhaps one in ten oocytes)
fresh oocytes = vitrified warmed oocytes in oocyte donors

only (IVI)



ARTICLE

Oocyte cryopreservation for social reasons: Q) crevies
demographic profile and disposal intentions of
UK users

Kylie Baldwin **, Lorraine Culley *, Nicky Hudson *, Helene Mitchell ?,
Stuart Lavery”

< 23 UK women undergoing "social freezing”

\J/

*** Mean age 36.7 years (25% below 35 years)

** Well educated with 88% stating that they would donate
surplus oocytes should they not need them.



Table 3 Number of cycles of oocyte cryopreservation attempted.

Number of cycles of oocyte
cryopreservation attempted

Mean number
of cycles

One Two Three

Table 4 Number of eggs frozen by participants.

Number of eggs cryopreserved Number of participants

Four




Two severe problems with todays policy
for non-medical egg freezing

** Women are too old when they decide to store oocytes
— more than 35 years

One in five patients requesting SF is low responder

Often require several stimulation cycles

*** Most women do not come back to collect the oocytes
Utilisation rate of the stored oocytes is below 10%

Is this the right approach?



Why not freeze ovarian tissue?

/

** In contrast to social freezing of mature
oocytes — ovarian tissue will also restore
endocrine function

< Ovarian tissue may serve both purposes
— secure fertility or if not required for
fertility for postponing menopause

** Ovarian tissue often restore natural fertility

*¢* Develop in vitro competent oocytes for
fertility purpose

+** Ovarian tissue may be used to derive
oogonial stem cells for mitochondrial
isolation and transfer to oocytes

** In vitro follicle activation




Reproductive BloMedicine Online (2015) 31, 128-131
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COMMENTARY

Novel use of the ovarian follicular pool to W) oo
postpone menopause and delay osteoporosis

Claus Yding Andersen *, Stine Gry Kristensen
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Hum. Reprod. Advance Access published October 6, 2015
Human Reproduction, Vol.0, No.0 pp. 1-8,2015
doi:10.1093/humrep/dev230

ORIGINAL ARTICLE Infertility
reproduction

Outcomes of transplantations of
cryopreserved ovarian tissue to 41
women in Denmark

A K. Jensen'* S.G. Kristensen'!, K.T. Macklon?,).V. Jeppesen!, ). Fedder3,
E. Ernst?, and C.Y. Andersen'

&
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* Currently one in three have had children

)

L)

** The tissue is still being active in most women

*» Half of the children are conceived naturally

4

L)

* Most have not exhausted their storage of tissue

)

The ovary is an endocrine organ — not only oocyte producer
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A new approach
— targeting the resting pool of follicles
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== The pool of resting primordial follicles constitute

90% of the ovarian follicular reserve "



Activation of follicle growth in vitro

Ovarian cortical

In vitro activation
of the follicles




Growth factors
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Basal level of PI3K signaling leads to
survival of the follicles

Loss of primordial follicles
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Intra-oocyte Optimal
PI3K/Akt signaling ®» Maintenance of primordial follicles
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Activation of primordial follicles

Modified from Zheng et al., 2012
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PTEN knock-out mice have global
activation of primordial follicles

Reddy et al., 2008

24



Activation of human primordial follicles
using 100 uM PTEN inhibitor for 24 hours

primodial primary sec antral total

Li et al., 2010
25
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Early menopause: Baby born after ovaries

‘reawakened’
By James Gallagher

Health and sciencs reporter, BEC News

A baby has been born through a new
technique to "reawaken" the ovaries of
women who had 2 very early menopause.

Doctars In the US and Japan developed the
technique to remove the ovaries, activate them
in the laboratary and re-implant fragments of
ovarian tissue

The technigue reported in Proceadings of
the National Academy of Sciences. has
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The findings were described as early, but a
“potential game-changer”

N KAZUHIRO | KAWAM Ui RA'

The 27 women Involved In the study became Dr Kazuhiro Kawamura of the St Manianna University
infertile around the age of 30 due to "primary medical school holding the newbom

ovarian Insufficiency” The condition affects one

in 100 women wha essentially ri i 2Q0s 100 VO eading to .

in 100 women wha essentially run out of eggs too young leading to an Related Stories

garly menopause.
Women have a fixed number of eggs at birth and those with the condition.  IVF guidelines raise
tend ta use them up oo quickly or are born with far fewer eggs in the first  age limit to 42

place Super-fertility

26
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Conclusion

The media hype around non-medical egg freezing has forced
fertility clinics to provide a treatment that may not be
completely within the lines of what we normally would suggest

Especia ' women (i.e. above 35 years) may

—

need to put a considerable effort into collecting oocytes
without knowing whether they are useful

Less than 10% appear to return to collect the stored oocytes
Maybe ovarian tissue cryopreservation will become an option
in the future also fulfilling steroid producing capacity



