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Abstract

Background: One in six Australian women and couples suffer infertility. A rising
proportion relates to advanced maternal age, associated with poorer oocyte qual-
ity and in vitro fertilisation (IVF) outcomes. Internationally, oocyte cryopreservation
technology applied to oocytes vitrified before 35 years provides similar live-birth
statistics compared to IVF treatment using fresh oocytes. Oocyte cryopreservation
is accessible in Australasian settings and elective uptake is increasing. For women
accessing treatment, oocyte cryopreservation may expand future family
building options.

Aims: To develop the first Australasian Certification in Reproductive Endocrinology
and Infertility (CREI) subspecialist-led consensus guideline on
oocyte cryopreservation.

Methods: The ANZSREI ACCEPT (Australasian CREI Consensus Expert Panel on
Trial evidence group) met in 2017 and 2018 and identified clinical aspects of care
for inclusion and review. Review of the available evidence was conducted and con-
sensus statements prepared. Areas of dissent of expert opinion and for further
research were noted.

Results: Consensus was reached on definition and best practice in oocyte cryo-
preservation for freeze method, controlled ovarian stimulation, medical risk reduc-
tion and treatment and outcomes counselling. The term ‘social egg freezing’ may
marginalise, stigmatise or attribute social blame to women, and there is a need to
revise this to a neutral and non-judgemental term such as elective or planned
oocyte cryopreservation.

Conclusion: Oocyte cryopreservation has the potential to improve cumulative live
birth outcomes for women. Implementation of this guideline should facilitate an
optimal approach for providing care.

KEYWORDS
egg freezing, elective egg freezing cryopreservation, elective oocyte, oocyte, social
egg freezing
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INTRODUCTION

With changes in societal structure and expectations, there is an
increased prevalence of female age-related infertility. Increasing
numbers of Australian women are delaying childbearing, resulting
in a rise in median age of mothers and a fall in Australia's total
fertility rate." Single-child families are more common and large
families (defined as having three or more children) are less com-
mon than in previous generations, related to a higher average age
of mothers.?

Infertility is most prevalent among women beyond the age
of 35 years. The burden of infertility is very high in women aged
40 years and over. Risk factors for involuntary and circumstantial
childlessness include a university education, single relationship
status and female gender.*®

Oocyte cryopreservation, often called ‘egg freezing' can be
used electively to allow a woman to conceive biologically-related
children at a later age.

Women with age-related infertility may attempt to conceive
through in vitro fertilisation (IVF) using donated oocytes (from a
younger donor).®

Since the first birth from a slow-frozen oocyte in 1986,” oocyte
vitrification has transformed a promising experimental technol-
ogy into an accepted clinical application of assisted reproduc-
tive therapy (ART).5"® The Australian & New Zealand Assisted
Reproduction Database (ANZARD) reports a growing number of
Australian women have stored their oocytes (pers. comm. Qisin
Fitzgerald, ANZARD). However, data of how many Australian
women have cryopreserved oocytes electively have not been doc-
umented in ANZARD annual ART statistical reporting.'""2

The term ‘medical oocyte cryopreservation’ has been applied
to oocyte cryopreservation in the following settings: planned oo-
phorotoxic cancer treatment, significant gynaecological pathol-
ogy threatening fertility (eg endometriosis), premature ovarian
insufficiency, unexpected failure to find sperm on the day of IVF
oocyte retrieval, co-ordination of microtese sperm extraction,
prior to gender confirmation therapy, or at the time of IVF due
to ethical objection to creating and freezing supernumerary em-
bryos.'® This consensus statement does not refer to ‘medical
oocyte cryopreservation'.

In an effort to provide guidance to clinicians working with
women considering elective oocyte cryopreservation, this docu-
ment, produced by the Australasian Certificate of Reproductive
Endocrinology and Infertility (CREI) Consensus Expert Panel on

Trial evidence (ACCEPT) group, provides an Australasian consen-
sus statement on the best practice of elective oocyte cryopres-
ervation. These recommendations may change as new evidence
becomes available and will be updated as necessary.

MATERIALS AND METHODS

The ACCEPT group met in 2017 and identified scope for these
guidelines and search terms for inclusion and review. Medline,
Embase and the Cochrane Database of Systematic Reviews were
searched using the terms ‘oocyte’, ‘ovum’, ‘egg’, ‘cryopreservation’,
‘freeze’, ‘freezing’, ‘vitrification’, ‘social egg freezing', ‘guidelines’
and limited to humans and English language. The date of the last
search was July 2018. Reference lists of all relevant primary and
review articles were hand-searched for articles not identified in
the initial search. Searches were conducted independently by RL
and JF.

This document uses the National Health and Medical
Research Council levels of evidence (Table1) and GRADE
(Grading of Recommendations, Assessment, Development and
Evaluations) (Table 2).'3

Consistent with previous ACCEPT guidelines, the following no-
menclature was used to define the levels of agreement regarding
individual statements (Table 3).

All consensus statements derived by the authors from the
search outlined earlier were modified as required and voted on by
the CREI expert group in Sydney on 28 July 2018. Those clinicians
in attendance are listed in the Acknowledgements section. All con-
tributing ACCEPT group clinicians were again invited to have input
into the final statement prior to consensus voting.

RESULTS AND DISCUSSION

Four hundred and sixty-nine published abstracts were reviewed
on the subject of oocyte cryopreservation, of which 270 arti-
cles were included in the evidence-review. Articles reporting
on oocyte cryopreservation associated with medical indications
were excluded. Listed in the following are the ACCEPT group's
position statementsrelating to elective oocyte cryopreserva-
tion (Figs 1-17).

Many oocyte cryopreservation cycles conducted in Australia
and New Zealand are now undertaken electively; however, until

TABLE 1 National Health and Medical Research Council levels of evidence
1a Systematic review or meta-analysis of randomised controlled trials
1b One or more randomised controlled trials
2a One or more well-designed study/studies, controlled, non-randomised
2b One or more well-designed, quasi-experimental study/studies

One or more well-designed descriptive study/studies

4 Expert opinion
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TABLE 2 GRADE (Grading of Recommendations, Assessment, Development and Evaluations)

Strength of the recommendation

Strong

Definition

Highly confident of the balance between desirable and undesirable consequences (ie desirable

consequences outweigh the undesirable consequences; or undesirable consequences outweigh the

desirable consequences).
Weak

Quality level of a body of
evidence

High ++++

Moderate +++0

Less confident of the balance between desirable and undesirable consequences.

Definition

We are very confident that the true effect lies close to that of the estimate of the effect

We are moderately confident in the effect estimate. The true effect is likely to be close to the estimate

of the effect, but there is a possibility that it is substantially different

Low ++00
the estimate of the effect

Very low + 000

Our confidence in the effect estimate is limited. The true effect may be substantially different from

We have very little confidence in the effect estimate. The true effect is likely to be substantially

different from the estimate of the effect

now collective data on elective oocyte cryopreservation have
not been published in ANZARD reports.'*"" Elective oocyte cryo-
preservation is ethically permissible for women attempting to

TABLE 3 ACCEPT (Australasian Certification in Reproductive
Endocrinology and Infertility Consensus Expert Panel on Trial
evidence) consensus

Unanimous
Unanimous with caveat

Majority

o = ™ K

No consensus

safeguard their reproductive potential for the future. ART and sur-
gical procedures involved in elective oocyte cryopreservation are
well established, used worldwide, and are regarded as safe."® For
personal reasons, women are taking up oocyte cryopreservation
technology in a bid to expand their reproductive potential. Due
to high treatment costs, access to elective oocyte preservation is
limited to socioeconomically advantaged women (Table 3).'6
Societal trends have impacted the age at which we form rela-
tionships and the degree to which relationships are expected to
mature prior to starting our families."””'® The majority of women
who freeze their oocytes are single or have a partner who is not

Definition of Electlv.e Oocyte Level of evidence:  Level 4 Expert Opinion
Cryopreservation
Electlve oocyte cryopreservation ,(egg fr@ezmg) GRADE: Strong, high
is a strategy to improve a woman’s longitudinal
fertility potential with her own oocytes in the
absence of a medical diagnosis of infertility or .
e Level of consensus: alpha
contraindication to pregnancy.
FIGURE 1 Definition of elective oocyte cryopreservation.
Oocyte Cryopreservation is a Mainstream Level of evidence:  Level 4 Expert Opinion
Treatment
. . GRADE: St high
Oocyte cryopreservation is an option for women rong, hig
and may provide future opportunities to
coneetve. Level of consensus: alpha

FIGURE 2 Oocyte cryopreservation is a mainstream treatment.
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Method of freezing: Level of evidence: Level 1A
Vitrification is currently the most effective GRADE: Strong, high
method for mature (MII) oocyte
cryopreservation. Level of consensus: alpha
FIGURE 3 Method of freezing.
Oocyte Survival: Level of evidence: Level 1A
GRADE: Strong, high
Women should be made aware that not all
oocytes will survive warming.
Level of consensus: alpha
FIGURE 4 Oocyte survival.
. Level of Level 4 Expert
Treatment risks: . T XD
evidence: Opinion

Treatment risks include OHSS, risks of
oocyte collection and anaesthesia. Pre-
treatment risk counselling should be
undertaken.

GRADE: Strong, high

Level of

alpha
consensus:

FIGURE 5 Treatment risks.

yet willing to commit to parenthood."® International data suggest
that oocyte cryopreservation may reduce involuntary childless-
ness (Fig. 3).292

Oocyte cryopreservation is technically challenging due to the
biological characteristics of the metaphase Il (MIl) oocyte. These
include large cell size, high water content and a delicate, active
meiotic spindle structure.?® Oocyte cryopreservation by vitrifica-
tion is the standard practice to maximise the probability of oocyte
survival (Fig. 4).242°

Trials reporting the chance of a live birth from vitrified oocytes
have been performed overseas but not in Australasia. With the
widespread practice of commercial oocyte donation overseas,
ART programs internationally report live birth rates (LBR) using
warmed oocytes from young fertile oocyte donors. Australian
data reporting LBR from electively vitrified oocytes has not

been published.

A meta-analysis of studies up to June 2013 estimated that 80-
90% of all cryopreserved oocytes (donor programs and elective
autologous oocyte cryopreservation) survive warming (Table 4).3°
Data from elective oocyte cryopreservation, show reduced mean
oocyte survival, inferring oocytes from older women may be in-
trinsically of poorer quality and are less physically robust to the
freeze-warming process than oocytes from younger oocyte donor
populations. Women choosing to cryopreserve oocytes electively
require higher numbers of oocytes per pregnancy achieved com-
pared to young oocyte donors.*!

Oocyte survival is strongly influenced by laboratory processes
and experience and outcomes achieved in world-leading labora-
tories may not be replicated in all Australian and New Zealand
laboratories (Figs 5 and 6).

The risk of ovarian hyper-stimulation syndrome can and
should be minimised by patient selection, follicle-stimulating
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Recommended stimulation regimen: L?Vd of Level 4 EXP ert
evidence: Opinion
To minimise the risk of OHSS the GRADE: Strong, high
recommended stimulation strategy is an
FSH/GnRH antagonist regin'qen with Level of b
planned GnRH agonist trigger. CONSENSUS: p
FIGURE 6 Recommended stimulation regimen.
Ovarian reserve assessment: L?VGI of Level 4 EXP ert
evidence: Opinion
Ovarian reserve testing should be offered RADE: hioh
to women prior to oocyte GRADE: Strong, hig
cryopreservation and counselling
provided regarding expected oocyte yield Level of alpha
per stimulated cycle. consensus:
FIGURE 7 Ovarian reserve assessment.
F.ertlllsatIOl} of warmed oo?ytes Level of Level 4 Expert
requires ICSI (intracytoplasmic sperm . . .
N evidence: Opinion
injection):
Women should be informed that GRADE: Strong, high
microinjection of sperm is required to
fertilise warmed oocytes. Level of alpha
consensus:

FIGURE 8

hormone (FSH) dose individualisation and gonadotrophin-releas-
ing hormone (GnRH) antagonist protocol choice.>> Women con-
sidering oocyte cryopreservation should be fully informed of the
surgical risk at ovum pick up (OPU) (1/1500 risk of a surgical com-
plication; Fig. 7).

Ovarian reserve assessment prior to oocyte cryopreservation
is indicated in order to allow realistic counselling with regard to
the approximate number of oocytes that might be achieved in a
single treatment and to optimise the efficiency and safety of con-
trolled ovarian stimulation treatment.3* Multiple treatments may
be required for women with lower ovarian reserves who wish to
store a particular number of oocytes.

Antimullerian hormone (AMH) measurement, ultrasound fol-
licular phase antral follicle count and follicular phase FSH level can

Fertilisation of warmed oocytes requires intracytoplasmic sperm micro-injection (ICSI).

be assessed separately or in combination to predict a woman's
response to treatment.3®> AMH assessment is a poor predictor of
immediate fertility (Fig. 8).

Intra-cytoplasmic sperm micro-injection (ICSI) is required to
fertilise warmed oocytes, and this has associated risks and costs.
Fertilisation of warmed oocytes surviving the thaw is reported as
70-85%.3° However, there are many factors that will influence fer-
tilisation rates, including oocyte quality and the quality of sperm
used for ICSI (Fig. 9).36-38

Blastocyst formation may be compromised after using vitrified
oocytes compared to fresh oocytes but reports are conflicting. Some
studies have shown no difference?®*® but others showed reduced blas-
tulation.2"*%#! The difference in blastocyst formation rates between
vitrified and fresh oocytes is small (2.5 + 2.3 vs 2.0 + 2.1; Fig. 10).4'
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Blastocyst formation: L?VGI of Level 1B
evidence:
RADE: Moderate/weak
Women should be aware that warmed G odetaterwed
oocytes may create fewer blastocysts
compared with fresh oocytes. Level of
) alpha
consensus:
FIGURE 9 Blastocyst formation.
Recommended age for treatment: Le;vel of Level 4 Expert
evidence: Opinion
The best age to freeze oocytes is before
the age of 35 years. Women over 35 GRADE: Strong, high
years achieve poorer pregnancy
outcomes from vitrified oocytes related
: .7 . Level of
to oocyte quality deterioration with _ beta
: consensus:
advancing maternal age.
FIGURE 10 Recommended age for treatment.
e Level of
Oocyte utilisation: overo Level 3
evidence:
Women should be informed that there is :
a chance that they may not need to use GRADE: Strong, high
their frozen oocytes and oocyte
cryopreservation does not guarantee Level of aloha
future live birth. consensus: P

FIGURE 11 Oocyte utilisation.

The recommended age for women to undertake oocyte cryo-
preservation is controversial. From a biological perspective oocytes
obtained at a younger age are of higher quality and of greater
number, which translates to higher chances of live birth. A higher
chance of live birth is obtained from oocytes cryopreserved prior to

36 years.2?*? However, elective oocyte cryopreservation has been
calculated to be most cost-effective for women aged 37 years,
demonstrating the greatest comparative improvement in prob-
ability of live birth versus no action.** This observation occurs in
context of the rapid and progressive biological fertility decline
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Level of
Safety outcomes: overo Level 3
evidence:
Safety outcomes for births from vitrified
oocytes are to date reassuring with no GRADE: Strong, moderate
evidence of increased risk compared with
IVF births. Safety data remains
preliminary. Long-term follow-up studies Level of
. ; alpha
for all cryopreservation techniques consensus:
remain essential.
FIGURE 12 Safety outcomes.
Medical nomenclature: L?Vd of Level 4 Expert
evidence: Opinion
We recommend the use of neutral, non- GRADE: Strong, high
stigmatising terminology to replace terms
that marginalise, stigmatise or attribute
) : Level of
blame to women e.g. social egg freezing. _ alpha
consensus:
FIGURE 13 Medical nomenclature.
. . Level of
Pregnancy risk counselling: overo Level 3
evidence:
Women should be counselled at the time .
of cryopreservation of oocytes that if GRADE: Strong, high
they achieve pregnancy at an advanced
matemal age they will be at 1ncr.eased Level of .
risk of perlnat'al apd obstetric CONSEnsus: alpha
complications.

FIGURE 14 Pregnancy risk counselling.

experienced by women aged over 35 years.>* Women aged sig-
nificantly under 35 years should consider that they may have a
high chance of future natural conception and need not consider
oocyte cryopreservation. Women considering oocyte cryopreserva-
tion aged >40 years should be counselled to expect a significantly
lower probability of live birth per oocyte vitrified than expected for
younger women.** Options to assist immediate conception as an
alternative to oocyte cryopreservation should be discussed.

However, from the largest longitudinal studies conducted to
date, only 10-12% of women who have electively frozen their oo-
cytes have returned to use them.??*! Women aged >35 years at
the time of OPU were more likely to return to use vitrified oo-
cytes to attempt conception compared with younger women.*'
However, given the fact that studies are relatively recent, it
may be that younger women who access elective oocyte cryo-
preservation ultimately demonstrate a longer delay to oocyte
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Broad fertility counselling: L?Vd of Level 4 Exp ert
evidence: Opinion
We recommend women be provided with GRADE: Strong, high
information about oocyte
cryopreservation as part of a broader Level of
reproductive health plan. cvelo alpha
consensus:
FIGURE 15 Broad fertility counselling.
Prognosis fo'r a.chlevmg live birth from L§Vel of Level 2A, caveat
vitrified oocytes: evidence:
The probability of live birth is mainly GRADE: Strong, high
dependent on the number of mature
oocytes and the age of the woman at the
: Level of
time of storage. _ alpha
consensus:
Caveat: Data on LBR (Live Birth Rate) from elective oocyte freezing is to date
quite limited. Most studies are from oocyte donor populations.

FIGURE 16 Prognosis for achieving live birth from vitrified oocytes.

Multiple treatments may be advised:

Women considering oocyte
cryopreservation should be counselled
that more that one cycle may be needed
to obtain their target number of mature
oocytes.

Level of Level 4 Expert
evidence: Opinion
GRADE: Strong, high

Level of alpha
consensus:

FIGURE 17 Multiple treatments may be advised.

utilisation, compared to older women. Oocyte cryopreservation
for all young women would result in unnecessary treatment as
most younger women will conceive naturally without the need for
medical intervention.

From a clinical perspective, the best age at which oocytes
should be stored is determined by balance between perceived
future need to access vitrified oocytes and a woman's age
(Fig. 12).
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TABLE 4 Meta-analysis of vitrified oocyte survival®°

Donor cycles

Autologous cycles, infertility

Elective cycles

Number of studies/total patients 3/3615 4/1561 1/1080
Number of randomised controlled trials/patients 2/3517 3/278 0
Number of observational studies/patients 1/98 1/1283 1/1080
Mean age (years) 26.5 353 37.2
Average oocyte survival 92% 88% 81%

Three studies have examined live birth outcomes from oocyte
vitrification and warming and are reassuring.**’ Together, these
studies followed more than 2950 live births with no increased
risk of congenital abnormalities noted in any study (abnormal-
ity rate 0.9-1.3%). Outcomes reported in these studies show a
lower than expected risk of congenital abnormalities compared
to larger perinatal populations studied (both spontaneous and
IVF/ICSI conception).*®

While babies born through IVF/ICSI using vitrified oocytes have
so far been healthy, larger outcome studies regarding risk of con-
genital abnormalities and longer-term health into adulthood are
needed (Fig. 13).

The term ‘social egg freezing’ has been widely used to describe
women who electively choose to cryopreserve oocytes. This termi-
nology can be interpreted to attribute blame to women for delay-
ing motherhood.”#%>" Much of the early publicity around oocyte
cryopreservation cited educational and career goals as key moti-
vators for women. The most common motivation cited by women
who choose to freeze eggs is their single status coupled with their
strong desire for future motherhood.>? International bodies have
rejected the label ‘social egg freezing', agreeing the terminology
should be changed.”*%" The ANZREI ACCEPT group reached con-
sensus that the terminology ‘social egg freezing' should be aban-
doned, favouring the terminology elective or planned egg freezing
(Fig. 14).

When women undergo elective oocyte cryopreservation,
it increases their chance of experiencing pregnancy at an ad-
vanced maternal age. The RANZCOG position statement on ART
for women of advanced maternal age defines the category from
age 45 years onward.>® The statement recommends that women
seeking pregnancy beyond the age of 45 years should seek a car-
diovascular disease assessment and be counselled that they are
at an a priori increased risk of adverse maternal and fetal compli-
cations. Multiple gestation pregnancy should be avoided (Fig. 15).

Oocyte cryopreservation should be discussed with women in
the context of their broader fertility options. Studies have shown
that both men and women overestimate their current and future
fertility.>*>> Counselling should include a discussion about the
boundaries of natural fertility and the ideal timing from a biologi-
cal perspective to conceive naturally. Options to conceive with the
assistance of donor gametes should be discussed.

Most women report feeling empowered by elective oocyte
cryopreservation but a minority of women express regret.>®
Psychological support and counselling should be offered to

women considering elective oocyte cryopreservation to assist in
complex decision making (Fig. 16).

While international studies reporting live birth following the use
of vitrified oocytes have been reassuring,?®%231425758 there are no
reports of Australasian data on the use of electively vitrified oocytes.

In the largest study conducted to date following women
returning to use autologous cryopreserved oocytes, 641/5289
women returned to utilise their oocytes. Seventy percent of
women in the study were aged >35 years when oocytes were
cryopreserved. Cumulative LBR in this study was highest in
women who cryopreserved oocytes aged <35 years (68.8%) and
considerably lower in women who were aged >35 years at OPU
(25.5%) (Fig. 17).>"

A numerical recommendation of the ideal quota of oocytes to
cryopreserve to achieve a live birth cannot be definitively made.
ANZARD IVF statistics for infertile women and couples show that
of those who achieve a live birth, a significant proportion require
several attempts to do so.® Important prognostic factors are age
at the time of oocyte storage, oocyte quality and other male and
female fertility factors at the time of oocyte thaw.

CONCLUSION

Oocyte cryopreservation is an accepted and standard treatment
that has the potential to improve cumulative live birth outcomes
for women. Medical professionals can inform women and set re-
alistic fertility treatment goals while minimising risks of treatment.
The term ‘social egg freezing’ should be replaced by non-stigma-
tising terminology. Pregnancy outcomes from oocyte warming
cycles vary with laboratory expertise and women's ages at the
time of oocyte cryopreservation. Longitudinal Australasian stud-
ies concerning pregnancy and safety outcomes for people con-
ceiving after oocyte cryopreservation are needed. Until such data
are published, authors caution that live birth estimates based on
younger donor oocyte thaw programs are likely to significantly
overestimate the prognosis for older women who electively cryo-
preserve their oocytes.

ACKNOWLEDGEMENTS

Those clinicians present at the CREIl expert group meeting in
Sydney on 28 July 2018 were: Raewyn Teirney, Alejandra lzurieta,
Jeffrey Persson, Bill Ledger, Iris Wang, David Greening, Gabrielle



R. Lew et al.

625

Dezarnaulds, Marcin Stznkiewicz, Peter Leung, Michelle Kwik,

Louise Hull, Anne Clark, lan Fraser, Rabia Shaikh, Charley Zheng,

Hayden Homer, Luk Rombauts, Simon McDonnell, Devashna
Gupta, Shannon Zawada, Warren Chan, Derek Lok, Tze Yoong
Wong, Ujvala Rao, Sarah Hunt, Rashi Kalra, Anusch Yazdani, Sonal

Karia, Giselle Crawford, Leigh Searle, Priya Sivadas, Cheryl Phua,

Sameer Jatkar, Elizabeth Maxwell, Natasha Andreadis, Nicole

Hope, Katrina Rowan, Hossam Elzeiny, Janelle McDonald, Nalini

Gayer, Shadi Khashaba, Gab Kovacs, Kim Matthews, Pete Benny,
Emily Liu. The authors were also present. No funding was ac-
cepted for the development of this consensus statement.

REFERENCES

1.
2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Statistics ABo. FERTILITY RATES 2018.

Roger Wilkins and Inga Lass MIAEaSR. The Household, Incomeand
Labour Dynamics in Australia Survey:Selected Findings from
Waves 1 to 16.2018; 13.

Chambers GM, Wand H, Macaldowie A et al. Population trends
and live birth rates associated with common ART treatment strat-
egies. Hum Reprod 2016; 31: 2632-2641.

Statistics ABo. Family Formation: Trends in childlessness.
Released at 11:30 AM (CANBERRA TIME) 09/05/2002 4102.0 -
Australian Social Trends, 2002

Beth Turnbull * MLGART. Social Exclusion of Australian Childless
Women in Their Reproductive Years. Soc Inclusion. 2016; 4: 102-115.
Jackson E, Millbank J, Karpin I, Stuhmcke A. Learning from Cross-
Border Reproduction. Med Law Rev 2017; 25: 23-46.

Chen C. Pregnancy after human oocyte cryopreservation. Lancet
1986; 1: 884-886.

Practice Committees of American Society for Reproductive M and
Society for Assisted Reproductive T. Mature oocyte cryopreserva-
tion: a guideline. Fertil Steril. 2013; 99: 37-43.

Ethics ETFo Law, Including, Dondorp W, et al. Oocyte cryopres-
ervation for age-related fertility loss. Hum Reprod. 2012; 27:
1231-1237 -.

Saumet J, Petropanagos A, Buzaglo K et al. 356-Egg Freezing
for Age-Related Fertility Decline. / Obstet Gynaecol Can 2018;
40: 356-368.

Johnston M, Richings N., CattS., Fuscaldo G. Retrieved from Access
to Egg Freezing: What Does the Public Think? 2018, September.
National Perinatal Epidemiology and Statistics Unit US.
Australian and New Zealand Assisted Reproduction Database
2009-2014. 2009-2014.

Guyatt G, Oxman AD, Akl EA et al. GRADE guidelines: 1.
Introduction-GRADE evidence profiles and summary of findings
tables. J Clin Epidemiol 2011; 64: 383-394.

Fitzgerald O, Paul RC, Harris K, Chambers GM. Assisted reproduc-
tive technology in Australia and New Zealand 2016 2018.

Ethics Committee of the American Society for Reproductive
Medicine, Electronic address aao and Ethics Committee of the
American Society for Reproductive M. Planned oocyte cryopreser-
vation for women seeking to preserve future reproductive potential:
an Ethics Committee opinion. Fertil Steril. 2018; 110: 1022-1028.
Inhorn MC, Birenbaum-Carmeli D, Birger ] et al. Elective egg freez-
ing and its underlying socio-demography: a binational analysis
with global implications. Reprod Biol Endocrinol 2018; 16: 70.
Statistics ABo. 2006 Census community profile series: Basic com-
munity profile. 2007.

Statistics ABo. (2012a). 2011 Census of population and housing:
Basic community profile.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Pritchard N, Kirkman M, Hammarberg K et al. Characteristics and
circumstances of women in Australia who cryopreserved their
oocytes for non-medical indications. J/ Reprod Infant Psychol 2017;
35:108-118.

Chang CC, Elliott TA, Wright G et al. Prospective controlled study
to evaluate laboratory and clinical outcomes of oocyte vitrifica-
tion obtained in in vitro fertilization patients aged 30 to 39 years.
Fertil Steril 2013; 99: 1891-1897.

Doyle JO, Richter KS, Lim ] et al. Successful elective and medically
indicated oocyte vitrification and warming for autologous in vitro
fertilization, with predicted birth probabilities for fertility preser-
vation according to number of cryopreserved oocytes and age at
retrieval. Fertil Steril 2016; 105: 459-466 e2.

Cobo A, Garcia-Velasco JA, Coello A et al. Oocyte vitrification as an
efficient option for elective fertility preservation. Fertil Steril 2016;
105: 755-764 e8.

Argyle CE, Harper JC, Davies MC. Oocyte cryopreservation: where
are we now? Hum Reprod Update 2016; 22: 440-449.

Oktay K, Cil AP, Bang H. Efficiency of oocyte cryopreservation: a
meta-analysis. Fertil Steril 2006; 86: 70-80.

Ciotti PM, Porcu E, Notarangelo L et al. Meiotic spindle recovery is
faster in vitrification of human oocytes compared to slow freez-
ing. Fertil Steril 2009; 91: 2399-2407.

Cao YX, Xing Q, Li L et al. Comparison of survival and embryonic
development in human oocytes cryopreserved by slow-freezing
and vitrification. Fertil Steril 2009; 92: 1306-1311.

Fadini R, Brambillasca F, Renzini MM et al. Human oocyte cryo-
preservation: comparison between slow and ultrarapid methods.
Reproductive biomedicine online 2009; 19: 171-180.

Smith GD, Serafini PC, Fioravanti ] et al. Prospective randomized
comparison of human oocyte cryopreservation with slow-rate
freezing or vitrification. Fertil Steril 2010; 94: 2088-2095.

Cobo A, Diaz C. Clinical application of oocyte vitrification: a sys-
tematic review and meta-analysis of randomized controlled trials.
Fertil Steril 2011; 96: 277-285.

Potdar N, Gelbaya TA, Nardo LG. Oocyte vitrification in the 21st
century and post-warming fertility outcomes: a systematic re-
view and meta-analysis. Reproductive biomedicine online 2014;
29: 159-176.

Cobo A, Garcia-Velasco J, Domingo ] et al. Elective and Onco-
fertility preservation: factors related to IVF outcomes. Hum
Reprod 2018; 33: 2222-2231.

Boothroyd C, Karia S, Andreadis N et al. Consensus statement on
prevention and detection of ovarian hyperstimulation syndrome.
Aust N Z | Obstet Gynaecol 2015; 55: 523-534.

Gelbaya TA. Short and long-term risks to women who conceive
through in vitro fertilization. Hum Fertil 2010; 13: 19-27.

Lew R. Natural history of ovarian function including assessment
of ovarian reserve and premature ovarian failure. Best Pract Res
Clin Obstet Gynaecol 2018; 55: 2-13.

Tremellen K, Savulescu J. Ovarian reserve screening: a scientific
and ethical analysis. Hum Reprod 2014; 29: 2606-2614.

Wright C, Milne S, Leeson H. Sperm DNA damage caused by oxi-
dative stress: modifiable clinical, lifestyle and nutritional factors in
male infertility. Reproductive biomedicine online 2014; 28: 684-703.

Neri QV, Lee B, Rosenwaks Z et al. Understanding fertilization
through intracytoplasmic sperm injection (ICSI). Cell Calcium
2014; 55: 24-37.

Begueria R, Garcia D, Obradors A et al. Paternal age and assisted
reproductive outcomes in ICSI donor oocytes: is there an effect of
older fathers? Hum Reprod 2014; 29: 2114-2122.

Rienzi L, Cobo A, Paffoni A et al. Consistent and predictable deliv-
ery rates after oocyte vitrification: an observational longitudinal
cohort multicentric study. Hum Reprod 2012; 27: 1606-1612.



626

Elective oocyte cryopreservation in Australia and New Zealand

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

Cobo A, Kuwayama M, Perez S et al. Comparison of concomitant
outcome achieved with fresh and cryopreserved donor oocytes
vitrified by the Cryotop method. Fertil Steril 2008; 89: 1657-1664.
Cobo A, Meseguer M, Remohi J, Pellicer A. Use of cryo-banked oo-
cytes in an ovum donation programme: a prospective, random-
ized, controlled, clinical trial. Hum Reprod 2010; 25: 2239-2246.
Cil AP, Bang H, Oktay K. Age-specific probability of live birth with
oocyte cryopreservation: an individual patient data meta-analy-
sis. Fertil Steril 2013; 100: 492-499 e3.

Mesen TB, Mersereau JE, Kane JB, Steiner AZ. Optimal timing for
elective egg freezing. Fertil Steril 2015; 103: 1551-1556 e1-4.
Goldman RH, Racowsky C, Farland LV et al. Predicting the like-
lihood of live birth for elective oocyte cryopreservation: a
counseling tool for physicians and patients. Hum Reprod 2017;
32: 853-859.

Levi-Setti PE, Borini A, Patrizio P et al. ART results with frozen
oocytes: data from the Italian ART registry (2005-2013). J Assist
Reprod Genet 2016; 33: 123-128.

Goldman KN, Kramer Y, Hodes-Wertz B et al. Long-term cryopres-
ervation of human oocytes does not increase embryonic aneu-
ploidy. Fertil Steril 2015; 103: 662-668.

Noyes N, Porcu E, Borini A. Over 900 oocyte cryopreservation
babies born with no apparent increase in congenital anomalies.
Reproductive biomedicine online 2009; 18: 769-776.

Davies MJ, Moore VM, Willson K] et al. Reproductive technologies
and the risk of birth defects. N Engl / Med 2012; 366: 1803-1813.
Sandor J, Vicsek L, Bauer Z. Let us talk about eggs! Professional
resistance to elective egg vitrification and gendered medical
paternalism. Med Health Care Philos 2018; 21: 311-323.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Pennings G. Ethical aspects of social freezing. Gynecol Obstet Fertil
2013; 41: 521-523.

Stoop D, van der Veen F, Deneyer M et al. Oocyte banking for
anticipated gamete exhaustion (AGE) is a preventive intervention,
neither social nor nonmedical. Reproductive biomedicine online
2014; 28: 548-551.

Baldwin K, Culley L. Women's experience of social egg freezing:
perceptions of success, risks, and ‘going it alone'. Hum Fertil 2018;
1: 1-7. [Epub ahead of print]. https://doi.org/10.1080/14647273.
2018.1522456.

all LYe. RANZCOG position Assisted reproductive treatment for
women of advanced maternal age. 2013; C- Obs 52.

Prior E, Lew R, Hammarberg K, Johnson L. Fertility facts, figures
and future plans: an online survey of university students. Hum
Fertil 2018; 1-8.

Hammarberg K, Collins V, Holden C et al. Men's knowledge, at-
titudes and behaviours relating to fertility. Hum Reprod Update
2017; 23: 458-480.

Greenwood EA, Pasch LA, Hastie ] et al. To freeze or not to freeze:
decision regret and satisfaction following elective oocyte cryo-
preservation. Fertil Steril 2018; 109: 1097-1104 e1.

Cobo A, Garrido N, Pellicer A, Remohi J. Six years' experience
in ovum donation using vitrified oocytes: report of cumula-
tive outcomes, impact of storage time, and development of a
predictive model for oocyte survival rate. Fertil Steril 2015; 104:
1426-1434 e1-8.

Seshadri S, Saab W, Exeter H et al. Clinical outcomes of a vitrified
donor oocyte programme: a single UK centre experience. Eur |
Obstet Gynecol Reprod Biol 2018; 225: 136-140.


https://doi.org/10.1080/14647273.2018.1522456
https://doi.org/10.1080/14647273.2018.1522456

