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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.
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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.1 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.2

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.3 Risk factors for involuntary and circumstantial 
childlessness include a university education, single relationship 
status and female gender.4,5

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).6

Since the first birth from a slow-frozen oocyte in 1986,7 oocyte 
vitrification has transformed a promising experimental technol-
ogy into an accepted clinical application of assisted reproduc-
tive therapy (ART).8-10 The Australian & New Zealand Assisted 
Reproduction Database (ANZARD) reports a growing number of 
Australian women have stored their oocytes (pers. comm. Oisin 
Fitzgerald, ANZARD). However, data of how many Australian 
women have cryopreserved oocytes electively have not been doc-
umented in ANZARD annual ART statistical reporting.11,12

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.10 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 (Table 1) and GRADE 
(Grading of Recommendations, Assessment, Development and 
Evaluations) (Table 2).13

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

3 One or more well-designed descriptive study/studies

4 Expert opinion
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now collective data on elective oocyte cryopreservation have 
not been published in ANZARD reports.1411 Elective oocyte cryo-
preservation is ethically permissible for women attempting to 

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.15 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).16

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.17,18 The majority of women 
who freeze their oocytes are single or have a partner who is not 

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

Strength of the recommendation Definition

Strong 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 Less confident of the balance between desirable and undesirable consequences.

Quality level of a body of 
evidence Definition

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

Moderate +++0 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 Our confidence in the effect estimate is limited. The true effect may be substantially different from 
the estimate of the effect

Very low + 000 We have very little confidence in the effect estimate. The true effect is likely to be substantially 
different from the estimate of the effect

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

Unanimous α

Unanimous with caveat β

Majority γ

No consensus δ

F I G U R E  1   Definition of elective oocyte cryopreservation.

Definition of Elective Oocyte 
Cryopreservation Level of evidence:  Level 4 Expert Opinion 

Elective oocyte cryopreservation (egg freezing) 
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 

contraindication to pregnancy. 

GRADE:  Strong, high 

Level of consensus:  alpha 

F I G U R E  2   Oocyte cryopreservation is a mainstream treatment.

Oocyte Cryopreservation is a Mainstream 
Treatment Level of evidence:  Level 4 Expert Opinion 

Oocyte cryopreservation is an option for women 
and may provide future opportunities to 

conceive. 

GRADE:  Strong, high 

Level of consensus:  alpha 
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yet willing to commit to parenthood.19 International data suggest 
that oocyte cryopreservation may reduce involuntary childless-
ness (Fig. 3).20-22

Oocyte cryopreservation is technically challenging due to the 
biological characteristics of the metaphase II (MII) oocyte. These 
include large cell size, high water content and a delicate, active 
meiotic spindle structure.23 Oocyte cryopreservation by vitrifica-
tion is the standard practice to maximise the probability of oocyte 
survival (Fig. 4).24-29

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).30 
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.31

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 

F I G U R E  3   Method of freezing.

Method of freezing: Level of evidence:  Level 1A 

Vitrification is currently the most effective 
method for mature (MII) oocyte 

cryopreservation. 

GRADE:  Strong, high 

Level of consensus:  alpha 

F I G U R E  4   Oocyte survival.

Oocyte Survival: Level of evidence:  Level 1A 

Women should be made aware that not all 
oocytes will survive warming. 

GRADE:  Strong, high 

Level of consensus:  alpha 

F I G U R E  5   Treatment risks.

Treatment risks: Level of 
evidence:  

Level 4 Expert 
Opinion 

Treatment risks include OHSS, risks of 
oocyte collection and anaesthesia. Pre-

treatment risk counselling should be 
undertaken. 

GRADE:  Strong, high 

Level of 
consensus:  alpha 
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hormone (FSH) dose individualisation and gonadotrophin-releas-
ing hormone (GnRH) antagonist protocol choice.32 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).33

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.34 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 

be assessed separately or in combination to predict a woman's 
response to treatment.35 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%.30 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 difference20,39 but others showed reduced blas-
tulation.21,40,41 The difference in blastocyst formation rates between 
vitrified and fresh oocytes is small (2.5 ± 2.3 vs 2.0 ± 2.1; Fig. 10).41

F I G U R E  6   Recommended stimulation regimen.

Recommended stimulation regimen: Level of 
evidence:  

Level 4 Expert 
Opinion 

To minimise the risk of OHSS the 
recommended stimulation strategy is an 

FSH/GnRH antagonist regimen with 
planned GnRH agonist trigger. 

GRADE:  Strong, high 

Level of 
consensus:  alpha 

F I G U R E  7   Ovarian reserve assessment.

Ovarian reserve assessment: Level of 
evidence:  

Level 4 Expert 
Opinion 

Ovarian reserve testing should be offered 
to women prior to oocyte 

cryopreservation and counselling 
provided regarding expected oocyte yield 

per stimulated cycle. 

GRADE:  Strong, high 

Level of 
consensus:  alpha 

F I G U R E  8   Fertilisation of warmed oocytes requires intracytoplasmic sperm micro-injection (ICSI).

Fertilisation of warmed oocytes 
requires ICSI (intracytoplasmic sperm 

injection): 

Level of 
evidence:  

Level 4 Expert 
Opinion 

Women should be informed that 
microinjection of sperm is required to 

fertilise warmed oocytes. 

GRADE:  Strong, high 

Level of 
consensus:  alpha 
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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.22,42 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.43 This observation occurs in 
context of the rapid and progressive biological fertility decline 

F I G U R E  9   Blastocyst formation.

Blastocyst formation: Level of 
evidence:  Level 1B 

Women should be aware that warmed 
oocytes may create fewer blastocysts 

compared with fresh oocytes. 

GRADE:  Moderate/weak 

Level of 
consensus:  alpha 

F I G U R E  1 0   Recommended age for treatment.

Recommended age for treatment: Level of 
evidence:  

Level 4 Expert 
Opinion 

The best age to freeze oocytes is before 
the age of 35 years. Women over 35 

years achieve poorer pregnancy 
outcomes from vitrified oocytes related 

to oocyte quality deterioration with 
advancing maternal age.  

GRADE:  Strong, high 

Level of 
consensus:  beta 

F I G U R E  1 1   Oocyte utilisation.

Oocyte utilisation: Level of 
evidence:  Level 3 

Women should be informed that there is 
a chance that they may not need to use 

their frozen oocytes and oocyte 
cryopreservation does not guarantee 

future live birth. 

GRADE:  Strong, high 

Level of 
consensus:  alpha 
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experienced by women aged over 35 years.34 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.44 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.22,31 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.31 
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 

F I G U R E  1 2   Safety outcomes.

Safety outcomes: Level of 
evidence:  Level 3 

Safety outcomes for births from vitrified 
oocytes are to date reassuring with no 

evidence of increased risk compared with 
IVF births. Safety data remains 

preliminary. Long-term follow-up studies 
for all cryopreservation techniques 

remain essential.  

GRADE:  Strong, moderate 

Level of 
consensus:  alpha 

F I G U R E  1 3   Medical nomenclature.

Medical nomenclature: Level of 
evidence:  

Level 4 Expert 
Opinion 

We recommend the use of neutral, non-
stigmatising terminology to replace terms 
that marginalise, stigmatise or attribute 

blame to women e.g. social egg freezing. 

GRADE:  Strong, high 

Level of 
consensus:  alpha 

F I G U R E  1 4   Pregnancy risk counselling.

Pregnancy risk counselling: Level of 
evidence:  Level 3 

Women should be counselled at the time 
of cryopreservation of oocytes that if 

they achieve pregnancy at an advanced 
maternal age they will be at increased 

risk of perinatal and obstetric 
complications.  

GRADE:  Strong, high 

Level of 
consensus:  alpha 
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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).

F I G U R E  1 5   Broad fertility counselling.

Broad fertility counselling: Level of 
evidence:  

Level 4 Expert 
Opinion 

We recommend women be provided with 
information about oocyte 

cryopreservation as part of a broader 
reproductive health plan.  

GRADE:  Strong, high 

Level of 
consensus:  alpha 

F I G U R E  1 6   Prognosis for achieving live birth from vitrified oocytes.

Prognosis for achieving live birth from 
vitrified oocytes: 

Level of 
evidence:  Level 2A, caveat 

The probability of live birth is mainly 
dependent on the number of mature 

oocytes and the age of the woman at the 
time of storage. 

GRADE:  Strong, high 

Level of 
consensus:  alpha 

Caveat: Data on LBR (Live Birth Rate) from elective oocyte freezing is to date 
quite limited. Most studies are from oocyte donor populations.  

F I G U R E  1 7   Multiple treatments may be advised.

Multiple treatments may be advised: Level of 
evidence:  

Level 4 Expert 
Opinion 

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

oocytes. 

GRADE:  Strong, high 

Level of 
consensus:  alpha 



624 Elective oocyte cryopreservation in Australia and New Zealand

Three studies have examined live birth outcomes from oocyte 
vitrification and warming and are reassuring.45-47 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).48

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.15,49-51 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.52 International bodies have 
rejected the label ‘social egg freezing’, agreeing the terminology 
should be changed.15,50,51 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.53 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.54,55 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.56 
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,20-22,31,42,57,58 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).31

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.3 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.
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TABLE 4 Meta-analysis of vitrified oocyte survival30

  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
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