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Summary

Use of assisted reproductive technology treatment

There were 70,082 assisted reproductive technology (ART) treatment cycles performed in
Australia and New Zealand in 2012 (64,905 and 5,177 respectively), representing an
increase of 5.8% for Australia and a decrease of 0.2% for New Zealand on 2011. This
represented 13.7 cycles per 1,000 women of reproductive age (15-44 years) in Australia,
compared with 5.7 cycles per 1,000 women of reproductive age in New Zealand. Women
used their own oocytes or embryos (autologous) in 95.2% of treatments, and 34.8% of all
cycles used frozen/thawed embryos.

There were 36,171 women who undertook 66,710 autologous fresh and/or thaw cycles in
Australia and New Zealand in 2012. On average, 1.8 cycles per woman were undertaken in
2012, with more cycles per woman in Australia (1.9 cycles per woman) than in New Zealand
(1.5 cycles per woman). There was a marked increase in cycles where preimplantation
genetic diagnosis was performed, from 2.0% of cycles in 2011 to 3.7% of cycles in 2012.

Women'’s age

The average age of women undergoing autologous cycles was 35.8. In contrast, the average
age of women undergoing ART treatment using donor oocytes or embryos was
approximately five years older at 40.5. Approximately one in four (25.3%) women who
underwent an autologous cycle in 2012 was aged 40 or older. The average age of male
partners was 38.2, with one-third (35.4%) aged 40 or older.

Treatment outcomes and number of babies

Of the 70,082 initiated cycles, 23.9% resulted in a clinical pregnancy, and 17.9% in a live
delivery (the birth of at least one liveborn baby). The live delivery rate per initiated fresh cycle
was 16.7% and per fresh embryo transfer cycle was 22.8%. The live delivery rate per
initiated thaw cycle was 20.5% and per thaw embryo transfer cycle was 22.2%.

There was a higher live delivery rate in younger women. For women aged under 30, the live
delivery rate was 26.0% for both autologous fresh and thaw cycles. For women aged over
44, the live delivery rate was 0.9% and 4.6% for autologous fresh and thaw cycles
respectively.

There were 13,590 babies born (including 13,312 liveborn babies) following ART treatment in
2012. Of these, 12,304 (90.5%) were from Australian clinics and 1,286 (9.5%) from New
Zealand clinics. Over three-quarters of the liveborn babies (76.4%) were full-term singletons
of normal birthweight.

Cycle-specific success rates

Since 2009, ANZARD has included data items that make it possible to follow a woman’s
successive ART treatment cycles. A cohort of 16,565 women was followed from the start of
their first autologous fresh cycle during 2009, through subsequent fresh and thaw cycles until
December 2012 or until they achieved a live delivery. The cycle-specific live delivery rate for
all women was 21.1% in their first cycle, and apart from an initial drop from cycle one to cycle
two, the live delivery rate remained stable at around 14—17% for the next seven cycles. One-
guarter of women did not proceed with a subsequent treatment cycle when they did not
achieve a live birth.

Vi



Trends in ART procedures

In the last five years there has been a shift from day 2—3 embryo (cleavage stage) transfers
to day 5-6 embryo (blastocyst) transfers and an increased use of intracytoplasmic sperm
injection (ICSI). The proportion of blastocyst transfer cycles increased from 42.0% in 2008 to
59.8% in 2012, and the proportion of ART treatment cycles that used ICSI increased from
59.1% of cycles in 2008 to 64.7% in 2012.

The proportion of fresh cycles that reached embryo transfer has decreased from 76.6% to
72.0% of initiated cycles in the last five years. The proportion of ART cycles involving thaw
embryos remained stable in the last five years at around 36% of initiated cycles. In the last
five years the live delivery rate per initiated fresh cycle ranged from 16.4% to 18.1%, while
the live delivery rate per initiated thaw cycle increased from 16.3% to 20.3%.

Multiple birth trends

A continuing trend in ART treatment in Australia and New Zealand has been the reduction in
the rate of multiple deliveries, with a decrease from 8.4% in 2008 to 6.5% (6.6% for Australia
and 5.2% for New Zealand) in 2012. This was achieved by clinicians and patients shifting to

single embryo transfer, with the proportion increasing from 67.8% in 2008 to 76.3% in 2012.

Importantly, this decrease in the multiple delivery rate was achieved while clinical pregnancy
rates remained stable at around 23% per initiated cycle.
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1 Introduction

It is estimated that around 9% of couples at any given time experience infertility, representing
the source of much personal suffering to millions around the world (Boivin et al. 2007). The
common medical definition of ‘infertility’ is the failure to achieve a clinical pregnancy after 12
or more months of regular unprotected sexual intercourse (Zegers-Hochschild et al. 2009).
Infertility is increasingly being overcome through advancements in fertility treatment, in
particular assisted reproductive technologies (ARTs). ARTs have evolved over the last three
decades into a suite of mainstream medical interventions that have resulted in the birth of
more than 5 million children worldwide (ICMART 2012). The most recent national estimates
indicate that 3.8% of all women who gave birth in Australia in 2011 received some form of
ART treatment (Li et al. 2013).

The purpose of this annual report is to inform clinicians, researchers, government and the
community about ART treatment and the resulting pregnancy and birth outcomes; to provide
ongoing monitoring of ART treatment practices, success rates and perinatal outcomes; and
to provide information for national and international comparisons.

The Fertility Society of Australia (FSA), in collaboration with the University of New South
Wales (UNSW), is committed to providing informative annual statistics on ART treatments
and is pleased to present the 2012 annual report on the use of ART in Australia and New
Zealand.

Treatments covered in this report

ART is a group of procedures that involve the in vitro (outside of body) handling of human
oocytes (eggs) and sperm or embryos for the purposes of establishing a pregnancy (Zegers-
Hochschild et al. 2009). A typical fresh in vitro fertilisation (IVF) cycle involves the following
five steps:

1. controlled ovarian hyperstimulation during which an ovarian stimulation regimen, typically
using follicle stimulating hormone (FSH), is administered to a woman over a number of
days to induce the maturation of multiple oocytes

2. oocyte pick-up (OPU) where mature oocytes are aspirated from ovarian follicles

3. fertilisation of the collected oocytes by incubating them with sperm (from the woman’s
partner or donor) over a few hours in the laboratory

4. embryo maturation during which a fertilised oocyte is cultured for 2—-3 days to form a
cleavage stage embryo (6—8 cells) or 5—6 days to create a blastocyst (60-100 cells)

5. transfer of one or more fresh embryos into the uterus in order to achieve pregnancy.

Treatment may be discontinued at any stage during a treatment cycle due to a number of

reasons including inadequate response of ovaries to medication, excessive ovarian

stimulation, failure to obtain oocytes, failure of oocyte fertilisation, inadequate embryo growth
or patient choice.

Over the last three decades, ART has evolved to encompass complex ovarian
hyperstimulation protocols and numerous variations to the typical fresh IVF treatment cycle
described above. Some of these variations include:

* intracytoplasmic sperm injection (ICSI), when a single sperm is injected directly into the
oocyte

* assisted hatching, when the outer layer of the embryo, the zona pellucida, is either
thinned or perforated in the laboratory to aid ‘hatching’ of the embryo

Assisted reproductive technology in Australia and New Zealand 2012 1



e gamete intrafallopian transfer (GIFT), when mature oocytes and sperm are placed
directly into a woman’s fallopian tubes so that fertilisation may take place in vivo (inside
the body). While once popular, this procedure now accounts for only a very small
percentage of ART cycles

* preimplantation genetic diagnosis (PGD), when one or more cells are removed from the
embryo and analysed for chromosomal disorders or genetic diseases

e oocyte donation, when a woman donates her oocytes to others

* oocyte/emrbyo recipient, when a woman receives oocytes or embryos from another
woman

* cryopreservation and storage of embryos that are not transferred in the initial fresh
treatment cycle. Once thawed or warmed, the embryos can be transferred in subsequent
treatment cycles. Cryopreservation techniques include both the traditional slow freezing
method and a newer technique called ‘vitrification’. Vitrification can be used to
cryopreserve gametes and embryos, and uses an ultra-rapid temperature change with
exposure to higher concentrations of cryoprotectants

e cryopreservation and storage of oocytes and embryos for fertility preservation

* surrogacy arrangements, where a woman, known as the ‘gestational carrier’, agrees to
carry a child for another person or couple, known as the ‘intended parent(s)’, with the
intention that the child will be raised by the intended parent(s).

Along with ART, a number of other fertility treatments are undertaken in Australia and New
Zealand. Artificial insemination is one such treatment by which sperm are placed into the
female genital tract (for example, intracervical or intrauterine), and can be used with
controlled ovarian hyperstimulation or in natural cycles. Artificial insemination can be
undertaken using a partner’s sperm, or donated sperm, also known as ‘donor sperm
insemination’ (DI).

Data used in this report

This report provides information on ART and DI treatments and the resulting pregnancy and
birth outcomes. Also included is an analysis of trends in ART treatments and outcomes in the
five years from 2008 to 2012.

As a joint initiative of the NPESU at UNSW and FSA, the Australian and New Zealand
Assisted Reproduction Database (ANZARD) was upgraded in 2009 to accommodate new
ART treatment types and to transform ANZARD from a cycle-based data collection to a
woman-based data collection (ANZARDZ2.0). A more detailed description of ANZARD2.0 can
be found in Appendices B and C. The expanded treatment information in the collection
includes data fields for oocyte/embryo vitrification, and duration of oocytes and embryos in
storage. The upgrade to a woman-based data collection was achieved by introducing a
statistical linkage key (SLK) that links successive treatment cycles undertaken by one
woman. The SLK is a combination of the first two letters of a woman’s first name, the first two
letters of her surname and her date of birth. The SLK enables the number of women
undergoing treatment across time to be reported. The 2012 annual report presents cycle-
specific success rates for women who started their first autologous fresh cycle during 2009.
These women were followed from the start of their first autologous fresh cycle through
subsequent fresh and thaw cycles until 31 December 2012, or until they achieved a live
delivery (a delivery of at least one liveborn baby) up to and including 31 October 2012.

The 2012 data presented in this report were supplied by all 37 fertility centres (73 fertility
clinics in Australia and seven fertility clinics in New Zealand), and compiled into ANZARDZ2.0.
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Note: The 2008 ANZARD data have been updated to correct the errors relating to
misclassification of cleavage and blastocyst transfers. In this report, the numbers and
percentages of cleavage embryo and blastocyst transfer cycles for 2008 are different from
previous annual reports.

Structure of this report

This report has nine chapters, including this introductory chapter (Chapter 1).

Chapter 2—‘Overview of ART treatment in 2012’, provides an outline of the numbers and
outcomes of all ART treatments undertaken in Australia and New Zealand.

Chapter 3—'Autologous and donation/recipient cycles in 2012’, presents data on the number
of cycles, cycle types, and the outcomes of treatment in terms of discontinued treatment,
clinical pregnancies and deliveries.

Chapter 4—‘Pregnancy and birth outcomes following autologous and recipient embryo
transfer cycles in 2012’, presents data on the outcomes of clinical pregnancies and deliveries
following autologous and recipient cycles including a description of perinatal outcomes.

Chapter 5—'Other cycle types, procedures and treatment complications in 2012’, includes
information on cycles, procedures and complications that do not fit into the chapters already
described.

Chapter 6—‘Donor sperm insemination cycles in 2012, presents data on DI cycles and their
outcomes, including a description of pregnancy and perinatal outcomes.

Chapter 7—'Trends in ART treatment and outcomes: 2008-2012’, presents trends in ART
treatments during the last five years of data collection in Australia and New Zealand.

Chapter 8—'Women undertaking autologous treatment in 2012, presents information on the
number of women undergoing ART treatment in 2012.

Chapter 9—‘Cycle-specific rates for women who started their first autologous fresh ART
treatment in 2009’, presents information for a cohort of women who started their first
autologous fresh ART treatment cycle during 2009, and these women were followed through
subsequent fresh and thaw cycles until 31 December 2012 or until they achieved a live
delivery.

Appendices—Appendix A lists the contributing fertility clinics. Appendix B provides an
overview of the ANZARDZ2.0 data collection that was used to prepare this report. Appendix C
provides a detailed list of the data items in the collection.

Assisted reproductive technology in Australia and New Zealand 2012 3



2 Overview of ART treatment in 2012

There were 70,082 ART treatment cycles reported from Australian and New Zealand clinics
in 2012 (Table 1). Of these, 92.6% (64,905) were from Australian clinics and 7.4% (5,177)
were from New Zealand clinics. The number of ART treatment cycles in 2012 increased by
5.3% overall from the 66,347 cycles in 2011, with an 5.8% increase in Australia and 0.2%
decrease in New Zealand. In 2012, the number of ART treatment cycles represented 13.7
cycles per 1,000 women of reproductive age (15-44 years) in Australia, compared with 5.7
cycles per 1,000 women of reproductive age in New Zealand (Australian Bureau of Statistics
2014; Statistics New Zealand 2012).

More than 95% of cycles in 2012 were autologous cycles (where a woman intended to use,
or used her own oocytes or embryos). Of the 66,710 autologous cycles, 42,299 (63.4%) were
fresh cycles and 24,411 (36.6%) were thaw cycles. Other treatment cycles accounted for
small proportions: 2.7% were oocyte recipient cycles, 0.5% were embryo recipient cycles,
1.4% were oocyte donation cycles and 0.2% were surrogacy arrangement cycles (Table 1).

Of all ART treatments in 2012, 23.9% (16,717) resulted in a clinical pregnancy and 17.9%
(12,521) in a live delivery (Table 1). Of these clinical pregnancies, 15,153 (90.6%) were from
Australian clinics and 1,564 (9.4%) from New Zealand clinics. There were 13,590 babies
born (including 13,312 liveborn babies) following ART treatment in 2012. Of these, 12,304
(90.5%) were from Australian clinics and 1,286 (9.5%) from New Zealand clinics. Of the
liveborn babies, 76.4% (10,167) were singletons at term (gestational age of 37-41 weeks)
with normal birthweight (= 2,500 grams). The multiple delivery rate was 6.5%.

Table 1. Number of initiated ART treatment cycles by treatment type, Australia and New
Zealand, 2012

Number of

liveborn

singletons

Number at term

Number of Per cent of Number of Number of with

initiated ART treatment clinical of live liveborn normal

cycles types pregnancies deliveries babies birthweight

Autologous 66,710 95.2 16,077 12,075 12,822 9,835

Fresh 42,299 60.4 9,388 7,072 7,523 5,722

Thaw 24,411 34.8 6,689 5,003 5,299 4,113

Oocyte recipient 1,892 2.7 525 369 405 275

Embryo recipient 337 0.5 84 57 65 42
Oocyte donation 973 1.4 - - -

GIFT® 7 0.0 1 1 1 0

Surrogacy arrangement cycles 163 0.2 30 19 19 15
Commissioning cycles® 42 0.1 - - -

Gestational carrier cycles 121 0.2 30 19 19 15

Total 70,082 100.0 16,717 12,521 13,312 10,167

(a) GIFT cycles were classified separately from autologous cycles.

(b) A variety of cycle types undertaken as part of surrogacy arrangements, e.g. cycles undertaken by intended parents or women donating their
oocytes or embryos for use by the gestational carrier.

(c) A cycle undertaken by a woman who carries, or intends to carry, a pregnancy on behalf of the intended parents with an agreement that the
child will be raised by the intended parent(s).
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3 Autologous and donation/recipient
cycles in 2012

This chapter presents data on initiated autologous cycles, oocyte donation cycles and
oocyte/embryo recipient cycles. Surrogacy cycles and GIFT cycles are presented separately
in Chapter 5.

An ‘autologous cycle’ is defined as an ART treatment cycle in which a woman intends to use,
or uses her own oocytes.

A ‘donation cycle’ is defined as an ART treatment cycle in which a woman intends to donate,
or donates her oocytes to others. A donation cycle may result in the donation of either
oocytes or embryos to a recipient woman. The use of donor sperm does not influence the
donor status of the cycle.

A ‘recipient cycle’ is defined as an ART treatment cycle in which a woman receives oocytes
or embryos from another woman.

Autologous and donor/recipient cycles can involve the use of, or intended use of, either fresh
or frozen/thawed embryos.

Assisted reproductive technology in Australia and New Zealand 2012 5



3.1 Overview of autologous and recipient cycles

Age of women and their partners

The average age of women undergoing autologous and oocyte/embryo recipient cycles was
36. For women undergoing oocyte/embryo recipient cycles, the mean age was 40.5, five
years older than for autologous cycles (35.8). Of all autologous and oocyte/embryo recipient
cycles, one in four (26.5%) was undertaken by women aged 40 or older (Table 2). The
average age of male partners was 38.2, with one-third (35.4%) aged 40 or older. For 15.5%
of oocyte/embryo cycles, the partner’s age was not stated or no partner was involved (Table
3).

Table 2: Number of autologous and recipient cycles by women’s age group and treatment type,
Australia and New Zealand, 2012

Autologous
Oocyte /lembryo
Fresh Thaw recipient All

Age group

(years)(a) Number Per cent Number  Per cent Number  Per cent Number Per cent
<30 4,507 10.7 2,846 11.7 84 3.8 7,437 10.8
30-34 10,648 25.2 7,484 30.7 225 10.1 18,357 26.6
35-39 15,046 35.6 9,298 38.1 531 23.8 24,875 36.1
40-44 11,287 26.7 4,476 18.3 868 38.9 16,631 24.1
245 811 1.9 307 1.3 521 23.4 1,639 2.4
Total 42,299 100.0 24,411 100.0 2,229 100.0 68,939 100.0

(@) Age at start of a treatment cycle.
Note: Data are collected for each treatment cycle; therefore, some individuals may be counted more than once.

Table 3: Number of autologous and recipient cycles by women’s partners’ age group and
treatment type, Australia and New Zealand, 2012

Autologous
Oocyte /lembryo
Fresh Thaw recipient All

Age group

(years)(a) Number Per cent Number Per cent Number Per cent Number Per cent
<30 2,676 6.3 1,496 6.1 41 1.8 4,213 6.1
30-34 8,731 20.6 5,609 23.0 232 10.4 14,572 21.1
35-39 12,452 29.4 7,640 31.3 518 23.2 20,610 29.9
40-44 9,197 21.7 5,256 21.5 558 25.0 15,011 21.8
245 6,017 14.2 2,853 11.7 534 24.0 9,404 13.6
Not stated 3,226 7.6 1,557 6.4 346 15.5 5,129 7.4
Total 42,299 100.0 24,411 100.0 2,229 100.0 68,939 100.0

(@) Age at start of a treatment cycle.
Note: Data are collected for each treatment cycle; therefore, some individuals may be counted more than once.
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Parity

Parity is the number of previous pregnancies of 20 weeks or more gestation experienced by
a woman. A woman who has had no previous pregnancies of 20 or more weeks gestation is
called ‘nulliparous’. A woman who has had at least one previous pregnancy of 20 weeks or
more gestation is described as ‘parous’.

Of the 68,939 initiated autologous and recipient cycles undertaken in 2012, 65.3% were
undertaken by nulliparous women. Of autologous cycles (fresh and thaw), 65.1% were
undertaken by nulliparous women, compared with 71.9% for oocyte/embryo recipient cycles
(Table 4).

Table 4: Number of autologous and recipient cycles by parity and treatment type, Australia and
New Zealand, 2012

Autologous
Oocyte/embryo
Fresh Thaw recipient All
Parity Number Per cent Number Per cent Number  Per cent Number Per cent
Nulliparous 29,322 69.3 14,076 57.7 1,603 71.9 45,001 65.3
Parous 8,602 20.3 7,538 30.9 444 19.9 16,584 24.1
Not stated 4,375 10.3 2,797 11.5 182 8.2 7,354 10.7
Total 42,299 100.0 24,411 100.0 2,229 100.0 68,939 100.0

Note: Data are collected for each treatment cycle; therefore, some individuals may be counted more than once.

Cause of infertility

Causes of infertility may be known to relate to either the woman or her male partner, or both,
or may be unexplained. The reported causes of infertility are based on clinical diagnosis by
the treating clinician. However, the diagnostic definitions may vary among fertility centres and
should be interpreted with caution.

Of the 68,939 initiated autologous and recipient cycles, 22.4% reported male infertility factors
as the only cause of infertility; 28.5% reported only female infertility factors; 13.8% reported
combined male—female factors; 20.7% reported unexplained infertility; and 14.6% were not
stated.

Assisted reproductive technology in Australia and New Zealand 2012 7



Intracytoplasmic sperm injection procedures

Of the 37,271 autologous fresh cycles where fertilisation was attempted, 68.2% used ICSI
procedures and 31.8% used IVF procedures. Of fresh oocyte recipient cycles where
fertilisation was attempted, 77.8% used ICSI procedures and 22.2% used IVF procedures
(Table 5).

Table 5: Number of autologous and recipient cycles with fertilisation attempted by treatment
type and procedure, Australia and New Zealand, 2012

Autologous Oocyte/embryo recipient
Fresh® Thaw® Fresh® Thaw®
Procedure Number  Per cent Number  Per cent Number  Per cent Number Per cent
IVF 11,864 31.8 8,853 39.2 200 222 432 34.6
IcsI® 25,407 68.2 13,704 60.8 701 77.8 815 65.4
Not stated - - 1 0.0 - - - -
Total 37,271 100.0 22,558 100.0 901 100.0 1,247 100.0

(a) Fresh cycles where fertilisation was attempted.
(b) Thaw cycles where embryos were transferred.
(c) Mixed IVF/ICSI cycles were classified as ICSI cycles.

Number of embryos transferred

Of the 55,620 fresh and thawed embryo transfer cycles, nearly three-quarters (76.3%) were
single embryo transfer (SET) cycles and 23.0% were double embryo transfer (DET). In
women aged under 35, 85.2% of embryo transfer cycles were SET cycles and 14.8% were
DET cycles. In women aged 35 or older, two-thirds (70.7%) of cycles were SET cycles and
28.2% were DET cycles (Table 6).

Table 6: Number of fresh and thawed embryos transferred per cycle and women’s age group,
Australia and New Zealand, 2012

Number of embryos transferred

Age group One Two Three or more All

(years)® Number Per cent Number Per cent Number Per cent Number Per cent
<30 5,267 87.1 777 12.9 0 0.0 6,044 100.0
30-34 12,990 84.4 2,392 155 4 0.0 15,386 100.0
35-39 15,552 76.2 4,817 23.6 33 0.2 20,402 100.0
40-44 7,893 62.6 4,411 35.0 308 24 12,612 100.0
245 716 60.9 420 35.7 40 34 1,176 100.0
Total 42,418 76.3 12,817 23.0 385 0.7 55,620 100.0

(@) Age at start of a treatment cycle.
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Stage of embryo development

Of the 55,620 embryo transfer cycles, 59.8% involved the transfer of day 5—6 embryos
(blastocysts) with the remainder day 2—3 embryos (cleavage embryos). Of autologous
cycles, blastocyst transfers made up 68.2% of thaw cycles compared with 53.8% of fresh
cycles (Table 7).

Table 7: Number of embryo transfer cycles by treatment type and stage of embryo
development, Australia and New Zealand, 2012

Autologous Oocyte/embryo recipient
Fresh Thaw Fresh Thaw
Type and
procedure Number Per cent Number Per cent Number  Per cent Number Per cent
Cleavage embryo 14,348 46.2 7,169 31.8 302 39.8 523 41.9
Blastocyst 16,708 53.8 15,389 68.2 457 60.2 724 58.1
Total 31,056 100.0 22,558 100.0 759 100.0 1,247 100.0

Transfer of cryopreserved embryos

Embryos created in a fresh cycle can be cryopreserved by either slow freezing or ultra-rapid
(vitrification) methods. Slow frozen and vitrified embryos can be thawed/warmed and then
transferred in subsequent cycles.

Of the 23,805 frozen/thawed embryo transfer cycles, over half (55.8%) involved the transfer
of vitrified embryos. Three-quarters (76.9%) of frozen/thawed blastocyst transfer cycles had
vitrified blastocysts transferred. By comparison, 11.5% of frozen/thawed cleavage embryo
transfer cycles used vitrified embryos (Table 8).

Table 8: Number of embryo transfer cycles by cryopreservation method and stage of embryo
development, Australia and New Zealand, 2012

Autologous Oocyte/embryo recipient
Cleavage embryo Blastocyst Cleavage embryo Blastocyst
Type and
procedure Number Per cent Number Per cent Number  Per cent Number Per cent
Slow frozen 6,333 88.3 3,516 22.8 473 90.4 203 28.0
Vitrification® 836 11.7 11,873 77.2 50 9.6 521 72.0
Total 7,169 100.0 15,389 100.0 523 100.0 724 100.0

(@)  Ultra-rapid cryopreservation.
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3.2 Autologous fresh cycles

In 2012, there were 42,299 initiated autologous fresh cycles, comprising 42,025 (99.4%)
FSH-stimulated cycles and 274 (0.6%) unstimulated cycles. There were 104 cycles in which
thawed oocytes were used.

Of the 42,299 initiated autologous fresh cycles, 92.6% (39,149) were in Australian clinics and
7.4% (3,150) were in New Zealand clinics.

Progression of autologous fresh cycles

Figure 1 shows the main stages of autologous fresh cycles and the resulting treatment
outcomes.

Of the 42,299 initiated autologous fresh cycles in 2012, 91.6% had OPU performed; 73.4%
had embryos transferred; 22.2% resulted in a clinical pregnancy; and 16.7% resulted in a live
delivery (Figure 1). A live delivery is the delivery of one or more liveborn infants, with the birth
of twins and triplets counted as one live delivery.

A treatment can be discontinued for a variety of reasons, including inadequate response of
ovaries to medication, excessive ovarian stimulation, failure to obtain oocytes, failure of
oocyte fertilisation, inadequate embryo growth or patient choice.

Per cent
100

9
42.299 91.6%
90 A
38.742

80 A
73.4%

70 A
31.056

60 A

50
40 A

30 A
22.2%
20 A 16.7%

9.388
10 A 7,072

0

Initiated cycles Cycles with OPU Embryo transfers Clinical pregnancies Live deliveries

Figure 1: Progression of autologous fresh cycles, Australia and New Zealand, 2012
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Clinical pregnancies and live deliveries by women’s age

Maternal age is one of the key factors associated with the outcomes of autologous fresh
cycles. The highest live delivery rate per embryo transfer cycle was in women aged under 30
(35.4%). The rate declined with advancing women'’s age, with a rate of 8.8% for women aged
40-44 and 1.6% for women aged 45 or older (Table 9).

Table 9: Outcomes of autologous fresh cycles by women’s age group, Australia and New
Zealand, 2012

Age group (years)®

Stage/outcome of treatment <30 30-34 35-39 40-44 245 All
Initiated cycles 4,507 10,648 15,046 11,287 811 42,299
Cycles with OPU 4,174 9,943 13,878 10,062 685 38,742
Embryo transfer cycles 3,321 8,182 11,331 7,778 444 31,056
Clinical pregnancies 1,413 3,222 3,479 1,251 23 9,388
Live deliveries 1,174 2,642 2,564 685 7 7,072
Live deliveries per initiated cycle (%) 26.0 24.8 17.0 6.1 0.9 16.7

Live deliveries per embryo transfer
cycle (%) 35.4 32.3 22.6 8.8 1.6 22.8

Live deliveries per clinical
pregnancy (%) 83.1 82.0 73.7 54.8 30.4 75.3

(@) Age at start of a treatment cycle.
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Figure 2 shows age-specific live delivery rates per initiated autologous fresh cycle by
two-year age groups. The highest live delivery rates were for women aged between their
mid-20s to mid-30s. The live delivery rate declined steadily for women older than 32. For
women aged 45 or older, only one live delivery resulted from every 100 initiated cycles
compared with 25 live deliveries from every 100 initiated cycles in women aged between 25
and 34.
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Figure 2: Live deliveries per initiated autologous fresh cycle by women’s age at start of a
treatment cycle, Australia and New Zealand, 2012
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Clinical pregnancies and live deliveries by cause of infertility

Cycles reported with endometriosis as the only cause of infertility had the highest live birth
rates (19.1), followed by cycles reported with male factor infertility as the only cause of
infertility (18.9) (Table 10).

Table 10: Outcomes of autologous fresh cycles by cause of infertility, Australia and New
Zealand, 2012

Embryo transfer Clinical
cycles per initiated pregnancies per  Live deliveries per
Initiated cycles cycle initiated cycle initiated cycle
Cause of infertility (number) (per cent) (per cent) (per cent)
Male factor only 9,549 77.7 24.3 18.9
Female factor 12,128 69.8 21.5 16.1
Tubal disease only 1,622 77.6 24.5 17.8
Endometriosis only 1,934 76.2 25.3 19.1
Other female factor only 7,041 66.4 20.1 151
Combined female factor 1,531 69.0 19.9 15.1
Combined male—female factors 6,134 73.6 24.1 18.0
Unexplained 8,753 75.1 21.8 16.2
Not stated 5,735 71.3 18.6 13.9
Total 42,299 73.4 22.2 16.7
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Clinical pregnancies and live deliveries by number of embryos
transferred

Overall, 71.5% of autologous fresh embryo transfer cycles were SET cycles, 27.4% were
DET cycles and 1.0% had three or more embryos transferred. In women aged under 35,
three or more embryos transferred accounted for less than 0.1% of embryo transfer cycles.
This increased to 3.5% in women aged 40 or older.

Overall, the live delivery rate was 24.5% for SET cycles and 18.8% for DET cycles (Table
11). Of embryo transfer cycles in women aged under 35, the live delivery rate was higher for
SET cycles than DET cycles (33.6% and 30.8% respectively). Of embryo transfer cycles in
women aged 35 or older, the live delivery rate was slightly lower for SET cycles than DET
cycles (22.4% and 23.2% respectively for women aged 35 to 39, and 8.3% and 8.6%
respectively for women aged 40 or older).

Table 11: Outcomes of autologous fresh embryo transfer cycles by women’s age and number
of embryos transferred, Australia and New Zealand, 2012

Age group (years)®

<35 35-39 240 All

Stage/outcome of treatment SET® DET® SET® DET® SET® DET® SET® DET®
Embryo transfer cycles 9,754 1,747 8,027 3,278 4,439 3,495 22,220 8,520
Clinical pregnancies 3,963 672 2,436 1,031 650 575 7,049 2,278
Live deliveries 3,278 538 1,795 759 368 301 5441 1,598
Clinical pregnancies per embryo

transfer cycle (%) 40.6 38.5 30.3 315 14.6 16.5 31.7 26.7
Live deliveries per embryo transfer

cycle (%) 33.6 30.8 224 23.2 8.3 8.6 245 18.8

(@) Age at start of a treatment cycle.
(b)  SET: single embryo transfer.
(c) DET: double embryo transfer.
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Clinical pregnancies and live deliveries by stage of embryo
development

Overall, the rates of clinical pregnancy and live delivery were higher in blastocyst transfer
cycles than in cleavage stage embryo transfer cycles regardless of a woman'’s age (Table
12). The live delivery rate for blastocyst transfer cycles was 11.1 percentage points higher
than for cleavage stage embryo transfer cycles.

Table 12: Outcomes of autologous fresh embryo transfer cycles by women’s age and stage of
embryo development, Australia and New Zealand, 2012

Age group (years)®

<35 35-39 240 All

Stage/outcome of
treatment cL®  BL® cL® BL® cL®  BL® cL® BL®
Embryo transfer cycles 4,418 7,085 5,239 6,092 4,691 3,631 14,348 16,708
Clinical pregnancies 1,440 3,195 1,298 2,181 577 697 3,315 6,073
Live deliveries 1,178 2,638 931 1,633 300 392 2,409 4,663
Clinical pregnancies per
embryo transfer cycle (%) 32.6 45.1 24.8 35.8 12.3 19.7 23.1 36.3
Live deliveries per embryo
transfer cycle (%) 26.7 37.2 17.8 26.8 6.4 11.1 16.8 27.9
(@) Age at start of a treatment cycle.
(b) CL: cleavage stage embryo.
(c)  BL: blastocyst.
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Live deliveries among fertility centres

The live delivery rate per initiated autologous fresh cycle varied among the 35 fertility centres
that performed at least 90 autologous fresh treatment cycles in 2012. This variation is
measured using quartiles that rank a centre’s live delivery rate within the top and bottom 25%
or the middle 50% of centres. There were eight or nine centres in each quartile.

The live delivery rate per initiated autologous fresh cycle ranged from 4.0% to 30.9% among
fertility centres. The middle 50% of fertility centres (second and third quartiles) had live
delivery rates between 13.3% and 19.6% (Table 13).

These data should be interpreted with caution because of the small number of women who
underwent autologous fresh treatments in some centres coupled with potential variation in
patient characteristics that may influence the live delivery rate of an individual centre. In
addition, there are an increasing number of autologous fresh cycles where all embryos are
frozen and subsequently transferred in thaw cycles. This practice reduces the risk of OHSS
in some patients and can improve pregnancy rates in patients whose endometrium is not
receptive during a fresh cycle. These ‘freeze all’ cycles reduce fresh autologous live delivery
rates for some clinics because the number of initiated fresh cycles is included in the
denominator.

Table 13: Live delivery rate of autologous fresh cycles by women’s age group among fertility
centres, Australia and New Zealand, 2012

Live deliveries per initiated autologous fresh cycle (per cent)

Age group (years)® Overall First quartile  Second quartile Third quartile  Fourth quartile
<35 25.2 29.1-38.6 24.3-29.0 19.9-24.2 5.4-19.8
35-39 17.0 18.6-30.2 15.8-18.5 14.6-15.7 2.5-145
240 5.7 8.1-20.7 5.6-8.0 4.3-5.5 0-4.2
All 16.7 19.7-30.9 17.3-19.6 13.3-17.2 4.0-13.2

(@) Age at start of a treatment cycle.
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There was also variation in the outcomes of autologous fresh cycles by number of embryos
transferred and stage of embryo development. Figure 3 shows the median live delivery rate
and interquartile range among the 35 fertility centres that performed autologous fresh
cleavage stage embryo or blastocyst transfers. For example, 50% of the clinics that
performed single blastocyst transfers achieved a live delivery rate between 25.2% and
34.7%.

These data should be interpreted with caution because of the small number of patients who
underwent autologous fresh cleavage embryo or blastocyst transfers in some centres
coupled with potential variation in patient characteristics which may influence the live delivery
rate of an individual centre. A woman’s age, parity, cause of infertility and embryo quality
may influence whether one or two embryos are transferred, and whether embryos are
transferred at the cleavage or blastocyst stage.
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Figure 3: Live deliveries per autologous fresh embryo transfer cycle by number of embryos
transferred and stage of embryo development among fertility centres, Australia and New
Zealand, 2012
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3.3 Autologous thaw cycles

There were 24,411 autologous thaw cycles reported in 2012 (Figure 4). Of these, 93.1%
(22,726) were in Australian clinics and 6.9% (1,685) in New Zealand clinics.

Progression of autologous thaw cycles

Figure 4 shows the main stages of autologous thaw cycles and the resulting treatment
outcomes.

Of the 24,411 initiated autologous thaw cycles, 92.4% had embryos transferred, 27.4%
resulted in a clinical pregnancy and 20.5% resulted in a live delivery (Figure 4). Almost 1 in
12 initiated autologous thaw cycles did not progress to embryo transfer, principally due to
non-viability following thawing of cryopreserved (frozen) embryo(s).

The rate of live deliveries per initiated cycle was higher for autologous thaw cycles than for
autologous fresh cycles in 2012 (20.5% and 16.7% respectively) (Figures 1 and 4).
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Figure 4: Progression of autologous thaw cycles, Australia and New Zealand, 2012
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Clinical pregnancies and live deliveries from autologous thaw

cycles by women'’s age

Similar to autologous fresh embryo transfer cycles, the live delivery rate per thawed embryo
transfer cycle declined with advancing women’s age (Table 14). It is important to note that

embryos thawed during a thaw cycle were created in an earlier initiated fresh cycle;
therefore, a woman'’s age at the start of a thaw cycle is older than her age at the start of the

initiated fresh cycle.

Table 14: Outcomes of autologous thaw cycles by women’s age group, Australia and New

Zealand, 2012

Age group (years)

(€Y

Stage/outcome of treatment <30 30-34 35-39 40-44 245 All
Initiated cycles 2,846 7,484 9,298 4,476 307 24,411
Embryo transfer cycles 2,650 7,006 8,596 4,046 260 22,558
Clinical pregnancies 932 2,373 2,523 832 29 6,689
Live deliveries 741 1,847 1,859 542 14 5,003
Live deliveries per initiated cycle (%) 26.0 24.7 20.0 12.1 4.6 20.5
Live deliveries per embryo transfer cycle (%) 28.0 26.4 21.6 134 5.4 22.2
Live deliveries per clinical pregnancy (%) 79.5 77.8 73.7 65.1 48.3 74.8
(@) Age at start of the thaw treatment cycle.
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Figure 5 shows age-specific live delivery rates per initiated autologous thaw cycle by two-
year age groups. The highest live delivery rates were for women in their mid-20s to mid-30s.
The live delivery rate declined steadily for women aged 35 and older. For women aged 45 or
older, 4.6% of initiated autologous thaw cycles resulted in a live delivery, which is higher than
the live delivery rate per initiated autologous fresh cycle in this age group (0.9%) (Figures 2
and 5).
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Figure 5: Live deliveries per initiated autologous thaw cycle by women’s age at start of thaw
treatment cycle, Australia and New Zealand, 2012
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Clinical pregnancies and live deliveries by cause of infertility

Cycles reported with male factor as the only cause of infertility had a higher rate of live
delivery per initiated thaw cycle (22.4%) than those with female factor-only infertility (21.0%)

(Table 15).

Table 15: Outcomes of autologous thaw cycles by cause of infertility, Australia and New

Zealand, 2012

Initiated cycles

Embryo transfer

Clinical

cycles per pregnancies per Live deliveries

(number) initiated cycle initiated cycle  per initiated cycle

Cause of infertility (per cent) (per cent) (per cent)
Male factor only 5,649 93.4 29.4 22.4
Female factor 6,528 92.6 28.3 21.0
Tubal disease only 1,055 92.3 28.0 20.9
Endometriosis only 1,128 925 27.7 20.4
Other female factor only 3,494 92.1 28.9 21.4
Combined female factor 851 95.4 27.1 19.7
Combined male—female factors 3,004 93.1 28.8 21.1
Unexplained 5,209 90.8 27.1 20.2
Not stated 4,021 92.2 22.4 17.0
Total 24,411 92.4 27.4 20.5
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Clinical pregnancies and live deliveries by number of embryos
transferred

Overall, of the 22,558 embryo transfer cycles, 82.9% were SET cycles, 16.8% were DET
cycles and 0.3% transferred three or more embryos. In women aged under 40, three or more
frozen/thawed embryos were transferred in less than 0.1% of embryo transfer cycles,
compared with 1.2% in women aged 40 or older.

The live delivery rate was higher for DET than for SET for women in each age group.
However, there was no difference between the overall live delivery rates for SET and DET in
autologous thaw cycles (22.2%) (Table 16).

Table 16: Outcomes of autologous thaw embryo transfer cycles by women’s age and number
of embryos transferred, Australia and New Zealand, 2012

Age group (years)®

<35 35-39 240 All
Stage/outcome of
treatment SET® DET® SET®  DET® SET®  DET® SET®  DET®
Embryo transfer cycles 8,297 1,357 7,159 1,431 3,255 998 18,711 3,786
Clinical pregnancies 2,807 497 2,074 447 644 205 5,525 1,149
Live deliveries 2,198 389 1,540 318 417 135 4,155 842
Clinical pregnancies per
embryo transfer cycle
(%) 33.8 36.6 29.0 31.2 19.8 20.5 295 30.3
Live deliveries per
embryo transfer cycle
(%) 26.5 28.7 21.5 22.2 12.8 13.5 22.2 22.2

(@)  Age at start of a treatment cycle.
(b) SET: single embryo transfer.
(c) DET: double embryo transfer.
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Clinical pregnancies and live deliveries by stage of embryo

development

The rates of clinical pregnancy and live delivery were higher for blastocyst transfer cycles
than for cleavage stage embryo transfer cycles, regardless of a woman’s age. The rate of
live delivery for blastocyst transfer cycles was 9.3 percentage points higher than for cleavage

stage embryo transfer cycles (Table 17).

Table 17: Outcomes of autologous thaw embryo transfer cycles by women’s age and stage of
embryo development, Australia and New Zealand, 2012

Age group (years)®

<35 35-39 240 All
Stage/outcome of
treatment cL® BL® cL® BL® cL®  BL® cL® BL®
Embryo transfer cycles 2,716 6,940 2,691 5,905 1,762 2,544 7,169 15,389
Clinical pregnancies 707 2,598 575 1,948 224 637 1,506 5,183
Live deliveries 554 2,034 431 1,428 148 408 1,133 3,870
Clinical pregnancies per
embryo transfer cycle (%) 26.0 37.4 21.4 33.0 12.7 25.0 21.0 33.7
Live deliveries per embryo
transfer cycle (%) 20.4 29.3 16.0 24.2 8.4 16.0 15.8 25.1

(@)  Age at start of a treatment cycle.
(b) CL: cleavage stage embryo.
(c) BL: blastocyst.
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Clinical pregnancies and live deliveries by embryo freezing
methods

Over three-quarters (77.2%) of autologous thaw cycles where a blastocyst was transferred
used vitrified embryos, compared with 11.7% of cycles where a cleavage embryo was
transferred. The rates of clinical pregnancy and live delivery were higher for the transfer of
vitrified blastocysts than slow frozen blastocysts. In contrast, the rates of clinical pregnancy
and live delivery were higher for slow frozen cleavage stage embryos than vitrified cleavage
stage embryos (Table 18).

Table 18: Outcomes of autologous thaw embryo transfer cycles by stage of embryo
development and embryo freezing methods, Australia and New Zealand, 2012

Stage of embryo development

Cleavage embryo Blastocyst All
Stage/outcome of Slow Slow Slow
treatment freezing  Vitrification® freezing  Vitrification® freezing  Vitrification®
Embryo transfer cycles 6,333 836 3,516 11,873 9,849 12,709
Clinical pregnancies 1,338 168 1,064 4,119 2,402 4,287
Live deliveries 1,020 113 7 3,093 1,797 3,206

Clinical pregnancies per
embryo transfer cycle (%) 211 20.1 30.3 34.7 24.4 33.7

Live deliveries per embryo
transfer cycle (%) 16.1 135 22.1 26.1 18.2 25.2

(@)  Ultra-rapid cryopreservation.
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Live deliveries from autologous thaw cycles among fertility centres

The live delivery rate per initiated autologous thaw cycle ranged from 4.7% to 32.0% among
the 35 fertility centres that performed at least 50 autologous thaw cycles in 2012. The middle
50% of fertility centres (second and third quartiles) achieved rates between 14.9% and
23.6% (Table 19).

These data should be interpreted with caution because of the small number of patients who
underwent autologous thaw cycles in some centres and potential variation in patient
characteristics which may influence the live delivery rate of an individual centre.

Table 19: Live delivery rate of autologous thaw cycles by women’s age group among fertility
centres, Australia and New Zealand, 2012

Live deliveries per initiated autologous thaw cycle (per cent)

Age group (years)(a) Overall First quartile Second quartile Third quartile  Fourth quartile
<35 25.1 28.4-42.5 23.4-28.3 20.3-23.3 5.2-20.2
35-39 20.0 22.3-31.6 17.9-22.2 14.1-17.8 2.8-14.0
240 11.6 14.6-21.8 10.8-14.5 7.1-10.7 0.0—7.0
All 20.5 23.7-32.0 19.0-23.6 14.9-18.9 4.7-14.5

(@) Age at start of the thaw treatment cycle.
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There was also variation among the 35 fertility centres in the outcomes of autologous thaw
cycles by number and type of embryos transferred. Figure 6 shows the median live delivery
rate for autologous thaw embryo transfer cycles and the interquartile range by number of
embryos transferred and stage of embryo development among the fertility centres. For
example, 50% of the clinics who performed single frozen/thawed blastocyst transfers
achieved a live delivery rate of between 15.1% and 28.4%.

These data should be interpreted with caution because of the small number of patients who
underwent autologous thaw cleavage stage embryo or blastocyst transfers in some centres,
and potential variation in patient characteristics which may influence the live delivery rate of
an individual centre.
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Figure 6: Live delivery rate of autologous thaw embryo transfer cycles by number of embryos
transferred and stage of embryo development among fertility centres, Australia and New
Zealand, 2012
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3.4 Donation and recipient cycles

A donation cycle is defined as an ART treatment cycle in which a woman intends to donate,
or donates her oocytes to another woman. A donation cycle may result in either oocytes or
embryos being donated to a recipient woman. A recipient cycle is defined as an ART
treatment cycle in which a woman receives oocytes or embryos. The use of donor sperm
does not alter the donor status of the cycle.

In 2012, donation and recipient cycles accounted for 4.6% (3,202) of all treatment cycles in
Australia and New Zealand. There were 973 initiated cycles where the intention was to
donate oocytes, consisting of 862 (88.6%) cycles in Australia and 111 (11.4%) in New
Zealand. There were 2,229 oocyte/embryo recipient cycles (Table 1), including 2,022 cycles
in Australia and 207 cycles in New Zealand.

Oocyte donation cycles

Of the 973 cycles in Australia and New Zealand where the intention was to donate oocytes to
a recipient, 38 (3.9%) cycles were cancelled before OPU, and a further 13 did not result in
oocytes being donated.

The average age of women donating oocytes was 32.9 years, with 41.3% of cycles in women
aged 35 or older (Table 20).

Table 20: Number of oocyte donation cycles by donor’s age group, Australia and New Zealand,
2012

Cycles with Cycles with Cycles with

Cycles with OPU OPU oocytes oocytes

Initiated cycles performed performed donated donated

Donor age group (years)® (number) (number) (per cent) (number) (per cent)
<30 240 230 95.8 226 94.2
30-34 331 322 97.3 318 96.1
35-39 336 323 96.1 320 95.2
=40 66 60 90.9 59 89.4
Total 973 935 96.1 923 94.9

(@) Donor’s age at start of a treatment cycle.
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Oocyte/embryo recipient cycles

There were 2,229 oocyte/embryo recipient cycles in 2012. Of these, 84.9% (1,892) were
oocyte recipient cycles and 15.1% (337) were embryo recipient cycles (Table 1). The
average age of women undertaking an oocyte/embryo recipient cycle was 40.5 years.

Progression of oocyte/embryo recipient cycles

Figure 7 shows the main stages of oocyte/embryo recipient cycles and the treatment
outcomes. Of the 2,229 initiated oocyte/embryo recipient cycles undertaken in 2012, 27.3%
resulted in a clinical pregnhancy and 19.1% in a live delivery.
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Figure 7: Progression of fresh and thaw oocyte/embryo recipient cycles, Australia and New
Zealand, 2012
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Clinical pregnancies and live deliveries from oocyte/embryo
recipient cycles by type of recipient cycle
Of the 1,892 oocyte recipient cycles, 47.9% were fresh cycles and 52.1% were thaw cycles.

The live delivery rate per initiated cycle was 21.9% for fresh oocyte recipient cycles, higher
than for thawed oocyte recipient cycles (17.3%).

All 337 embryo recipient cycles were thaw cycles. The overall live delivery rate was 16.9%
for embryo recipient cycles (Table 21).

Table 21: Outcomes of oocyte/lembryo recipient cycles by treatment type, Australia and New
Zealand, 2012

Oocyte recipient

Embryo
Stage/outcome of treatment Fresh Thaw recipient All
Initiated cycles 906 986 337 2,229
Embryo transfer cycles 759 931 316 2,006
Clinical pregnancies 276 249 84 609
Live deliveries 198 171 57 426
Live deliveries per initiated cycle (%) 219 17.3 16.9 19.1
Live deliveries per embryo transfer cycle (%) 26.1 18.4 18.0 21.2
Live deliveries per clinical pregnancy (%) 71.7 68.7 67.9 70.0

Clinical pregnancies and live deliveries from oocyte/embryo
recipient cycles by recipient’s age

The clinical pregnancy and live delivery rates of recipient cycles varied by recipient’s age
group. The overall live delivery rate per initiated cycle was 19.1%, varying between 16.3%
and 22.2% by recipient’s age (Table 22). However, the live delivery rate of oocyte/embryo
recipient cycles in recipients aged = 45 (16.3%) was markedly higher than the rate for
autologous fresh cycles (0.9%) and the rate for autologous thaw cycles (4.6%) in women
aged =45 (Tables 9 and 14).

Table 22: Outcomes of oocyte/embryo recipient cycles by recipient’s age group, Australia and
New Zealand, 2012

Recipient age group (years)®

Stage/outcome of treatment <30 30-34 35-39 40-44 245 All
Initiated cycles 84 225 531 868 521 2,229
Embryo transfer cycles 73 198 475 788 472 2,006
Clinical pregnancies 19 70 148 249 123 609
Live deliveries 14 50 104 173 85 426
Live deliveries per initiated cycle (%) 16.7 22.2 19.6 19.9 16.3 19.1
Live deliveries per embryo transfer cycle (%) 19.2 25.3 21.9 22.0 18.0 21.2
Live deliveries per clinical pregnancy (%) 73.7 71.4 70.3 69.5 69.1 70.0

(@) Recipient age at start of a treatment cycle.
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Clinical pregnancies and live deliveries from oocyte/embryo
recipient cycles by donor’s age
Advancing donor’s age was associated with a decrease in the live delivery rate (Table 23).

The live delivery rate per initiated cycle in which the donor’s age was under 40 was 19.4%
compared to 9.1% for cycles in which the donor’s age was = 40 (Table 23).

Table 23: Outcomes of oocyte/lembryo recipient cycles by donor’s age group, Australia and
New Zealand, 2012

Donor age group (years)®

Stage/outcome of treatment <30 30-34 35-39 240 All®
Initiated cycles 500 694 685 132 2,229
Embryo transfer cycles 445 635 598 110 2,006
Clinical pregnancies 140 214 165 23 609
Live deliveries 108 155 101 12 426
Live deliveries per initiated cycle (%) 21.6 22.3 14.7 9.1 19.1
Live deliveries per embryo transfer cycle (%) 24.3 24.4 16.9 10.9 21.2
Live deliveries per clinical pregnancy (%) 77.1 72.4 61.2 52.2 70.0

(@) Donor age at start of a treatment cycle.
(b) Includes cycles where donor’s age was not stated.
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Clinical pregnancies and live deliveries from oocyte/embryo
recipient cycles by number of embryos transferred

Of the 2,006 oocyte/embryo recipient cycles where embryos were transferred, 74.1% were
SET, 25.5% were DET and eight cycles (0.4%) transferred three or more embryos.

The live delivery rate per oocyte/embryo recipient cycle where embryos were transferred was
higher for DET cycles than SET cycles regardless of a recipient’s age. Overall, the difference
in the live delivery rate between SET cycles and DET cycles was 3.3 percentage points
(20.4% and 23.7% respectively) (Table 24).

Table 24: Outcomes of oocyte/embryo recipient cycles by recipient’s age and number of
embryos transferred, Australia and New Zealand, 2012

Recipient age group (years)®

<35 35-39 240 All

Stage/outcome of treatment SET® DET® SET® DET® SET® DET® SET® DET®
Embryo transfer cycles 206 65 366 108 915 338 1,487 511
Clinical pregnancies 62 27 110 38 256 114 428 179
Live deliveries 46 18 74 30 183 73 303 121
Clinical pregnancies per embryo

transfer cycle (%) 30.1 41.5 30.1 35.2 28.0 33.7 28.8 35.0
Live deliveries per embryo

transfer cycle (%) 22.3 27.7 20.2 27.8 20.0 21.6 20.4 23.7

(@) Recipient age at start of a treatment cycle.
(b)  SET: single embryo transfer.
(c) DET: double embryo transfer.
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Clinical pregnancies and live deliveries from oocyte/embryo
recipient cycles by stage of embryo development

The live delivery rate per oocyte/embryo recipient cycle with embryos transferred was higher
for blastocyst transfer cycles than cleavage embryo transfer cycles regardless of a recipient’s
age. Overall, the difference in live delivery rates for cleavage stage embryo and blastocyst
transfer cycles was 10.1 percentage points (15.3% and 25.4% respectively) (Table 25).

Table 25: Outcomes of oocyte/embryo recipient cycles by recipient’s age and stage of embryo
development, Australia and New Zealand, 2012

Recipient age group (years)®

<35 35-39 =40 All

Stage/outcome of treatment cL® BL® cL® BL® cL® BL® cL®  BL@
Embryo transfer cycles 117 154 186 289 522 738 825 1,181
Clinical pregnancies 31 58 47 101 116 256 194 415
Live deliveries 22 42 31 73 73 185 126 300
Clinical pregnancies per embryo

transfer cycle (%) 26.5 37.7 25.3 349 22.2 34.7 23.5 35.1
Live deliveries per embryo

transfer cycle (%) 18.8 27.3 16.7 25.3 14.0 25.1 15.3 25.4

(@) Recipient age at start of a treatment cycle.
(b) CL: cleavage stage embryo.
(c)  BL: blastocyst.
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Clinical pregnancies and live deliveries from oocyte/embryo
recipient cycles by stage of embryo development and embryo
freezing methods

Almost three-quarters (72.0%) of oocyte/embryo recipient thaw cycles where a blastocyst
was transferred used vitrified embryos, compared with 9.6% of cycles where a cleavage
stage embryo was transferred. The rates of clinical pregnancy and live delivery were higher
for the transfer of vitrified blastocysts than slow frozen blastocysts. In contrast, the rates of
clinical pregnancy and live delivery were higher for slow frozen cleavage stage embryos than
vitrified cleavage stage embryos (Table 26).

Table 26: Outcomes of oocyte/embryo recipient thaw cycles by stage of embryo development
and embryo freezing methods, Australia and New Zealand, 2012

Stage of embryo development

Cleavage embryo Blastocyst All
Stage/outcome of Slow Slow Slow
treatment freezing Vitrification freezing Vitrification freezing Vitrification
Embryo transfer cycles 473 50 203 521 676 571
Clinical pregnancies 101 9 54 169 155 178
Live deliveries 64 5 35 124 99 129
Clinical pregnancies per
embryo transfer cycle (%) 214 18.0 26.6 324 22.9 31.2
Live deliveries per embryo
transfer cycle (%) 135 10.0 17.2 23.8 14.6 22.6
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4 Pregnancy and birth outcomes
following autologous and recipient
embryo transfer cycles in 2012

4.1 Clinical pregnancies

Clinical pregnhancies overview

Of the 55,620 autologous and recipient embryo transfer cycles undertaken in Australian and
New Zealand fertility centres, 16,686 resulted in a clinical pregnancy. Of these, 15,127
(90.7%) were reported from fertility centres in Australia and 1,559 (9.3%) from New Zealand
centres. Clinical pregnancies that resulted from other cycles are described in Chapter 5.

Of the 16,686 clinical pregnancies, over three-quarters (76.3%) resulted in a delivery and
22.1% resulted in early pregnancy loss (less than 20 weeks gestation and less than 400
grams birthweight). The outcomes of 267 (1.6%) clinical pregnancies were not known
because women could not be followed up or contacted by fertility centres.

Over three-quarters (77.9%) of clinical pregnancies followed SET, while one-fifth followed
DET (21.6%). Just 0.5% of clinical pregnancies followed the transfer of three or more
embryos.

Fetal hearts by number of embryos transferred

Of the 16,686 clinical pregnancies, 80.0% had one fetal heart (single fetus) detected, 5.9%
had multiple fetal hearts (multiple fetuses) detected and 10.7% had no fetal heart detected at
the time of ultrasound (Table 27). Multiple fetuses are closely related to the number of
embryos transferred in ART treatment. Two fetal hearts were detected in 19.3% of clinical
pregnancies following DET cycles and in 2.0% of clinical pregnancies following SET cycles
(Table 27).

Table 27: Clinical pregnancies by number of fetal hearts and number of embryos transferred,
Australia and New Zealand, 2012

Three or more

Number of One embryo Two embryos embryos Total

fetal hearts Number  Per cent Number Per cent Number  Per cent Number Per cent
0@ 1,330 10.2 442 12.3 8 10.3 1,780 10.7
1 10,998 84.6 2,297 63.7 54 69.2 13,349 80.0
2 256 2.0 695 19.3 5 6.4 956 5.7
3or4 12 0.1 21 0.6 1 13 34 0.2
Not stated 406 3.1 151 4.2 10 12.8 567 3.4
Total 13,002 100.0 3,606 100.0 78 100.0 16,686 100.0

(@) No fetal heart detected at the time of ultrasound.
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Early pregnancy loss

There were 3,694 early pregnancy losses (less than 20 weeks gestation and less than 400
grams birthweight) following embryo transfers, representing 22.1% of clinical pregnancies
(Table 28).

Pregnancies following SET resulted in a lower rate of early pregnancy loss (20.8%) and
higher delivery rate (77.4%) than pregnancies following DET and three or more embryos
(Table 28).

Table 28: Early pregnancy loss by pregnancy outcome and number of embryos transferred,
Australia and New Zealand, 2012

Number of embryos transferred

One Two Three or more All

Pregnancy
outcome Number Per cent Number Per cent Number Per cent Number Per cent
Early pregnancy
loss 2,700 20.8 957 26.5 37 47.4 3,694 22.1

Miscarriage 2,467 19.0 878 24.3 34 43.6 3,379 20.3

Reduction or

termination 86 0.7 18 0.5 1 1.3 105 0.6

Ectopic or

heterotopic

pregnancy 147 1.1 61 1.7 2 2.6 210 1.3
Delivery 10,067 77.4 2,617 72.6 41 52.6 12,725 76.3
Not stated 235 1.8 32 0.9 0 0.0 267 1.6
Total 13,002 100.0 3,606 100.0 78 100.0 16,686 100.0
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4.2 Deliveries

There were 12,725 women who gave birth to at least one baby of 20 weeks or more
gestation or at least 400 grams birthweight following embryo transfer cycles. Of these, 98.2%
(12,501) gave birth to at least one liveborn baby (live delivery). The proportion of term live
deliveries among all deliveries was higher for autologous cycles than for oocyte/embryo
recipient cycles (Table 29).

Table 29: Deliveries by delivery outcome and treatment type, Australia and New Zealand, 2012

Autologous
Oocyte /lembryo
Fresh Thaw recipient All

Pregnancy
outcome Number Per cent Number Per cent Number  Per cent Number Per cent
Live delivery 7,072 98.7 5,003 97.6 426 98.8 12,501 98.2

< 37 weeks 914 12.8 603 11.8 91 21.1 1,608 12.6

> 37 weeks 6,158 85.9 4,400 85.8 335 77.7 10,893 85.6
Fetal death
(stillbirth)® 71 1.0 48 0.9 2 0.5 121 1.0
Not stated 24 0.3 76 15 3 0.7 103 0.8
Total 7,167 100.0 5,127 100.0 431 100.0 12,725 100.0

(@) Fetal death (stillbirth) is reported by patients to fertility centre staff. These data are not official vital statistics.

Deliveries by number of embryos transferred

Of the 12,725 deliveries, 6.5% had multiple deliveries (Table 30), a lower proportion than in
2011 (6.9%) (Macaldowie et al. 2013). By comparison, the proportion of multiple deliveries in
Australia from all conceptions in 2011 was 1.5% (Li et al. 2013).

Twin deliveries accounted for 6.3% of deliveries following embryo transfer cycles in 2012. Of
twin deliveries, three-quarters were from DET (583/807) and one-quarter were from SET
cycles (221/807). Of the 2,617 deliveries following DET cycles, 22.3% were twins, markedly
higher than the proportion following SET cycles (2.2%) (Table 30).

Table 30: Deliveries by gestation and number of embryos transferred, Australia and New
Zealand, 2012

Three or more

One embryo Two embryos embryos Total

Gestation Number  Per cent Number  Per cent Number  Per cent Number Per cent
Singleton 9,839 97.7 2,022 77.3 38 92.7 11,899 93.5
Multiple 228 2.3 595 22.7 3 7.3 826 6.5
Twin 221 2.2 583 22.3 3 7.3 807 6.3
Higher order

multiple 7 0.1 12 0.5 0 0.0 19 0.1
Total 10,067 100.0 2,617 100.0 41 100.0 12,725 100.0
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Deliveries by maternal age

The average age of women at the time of delivery was 34.9. This is five years older than the
average age (30.0) of women who gave birth in Australia in 2011 (Li et al. 2013).

Women aged 40 or older had a higher proportion (7.1%) of multiple deliveries compared with
women aged under 35 (5.9%) and women aged 35-39 (7.0%). Of deliveries following DET,
the proportion of multiple deliveries was higher for women aged under 35 (28.7%) compared
with women aged 35-39 (21.6%) and women aged 40 or older (17.4%) (Table 31).

Table 31: Deliveries by gestation and maternal age group, Australia and New Zealand, 2012

Age group (years)®

<35 35-39 240
One Two One Two One Two
Gestation embryo embryos All embryo embryos  All® embryo embryos  AlI®
Number
Singleton 4,887 581 5,468 3,653 880 4,536 1,299 561 1,895
Multiple 107 234 341 97 243 340 24 118 145
Twin 104 230 334 94 238 332 23 115 141
Higher order multiple 3 4 7 3 5 8 1 3 4
Total 4,994 815 5,809 3,750 1,123 4,876 1,323 679 2,040
Per cent
Singleton 97.9 71.3 94.1 97.4 78.4 93.0 98.2 82.6 92.9
Multiple 2.1 28.7 5.9 2.6 21.6 7.0 1.8 17.4 7.1
Twin 2.1 28.2 5.7 2.5 21.2 6.8 1.7 16.9 6.9
Higher order multiple 0.1 0.5 0.1 0.1 0.4 0.2 0.1 0.4 0.2
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

(@) Age at time of delivery.
(b) Included three or more embryos.
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Caesarean section

Almost half (49.0%) of deliveries following embryo transfer cycles were by caesarean section
(Table 32). This is a markedly higher rate than for all deliveries in Australia in 2011 (32.3%)
(Li et al. 2013). The higher rate of caesarean section following ART treatment may be related
to the fact that women were five years older on average and that there were more multiple
births following ART treatment.

The caesarean section rate increased with advancing women’s age at delivery: 39.4% of
women aged less than 30 had a caesarean section compared with 77.8% of women aged 45
or older (Table 32).

The caesarean section rate varied by plurality, with 46.8% for singleton deliveries, 80.7% for
twin deliveries and 84.2% for triplet deliveries.

Table 32: Deliveries by method of delivery and maternal age group, Australia and New Zealand,
2012

Age group (years)®

Method of delivery <30 30-34 35-39 40-44 245 Total
Number

Caesarean section 597 1,839 2,544 1,140 119 6,239

Other 903 2,430 2,309 738 33 6,413

Not stated 16 24 23 9 1 73

Total 1,516 4,293 4,876 1,887 153 12,725
Per cent

Caesarean section 394 42.8 52.2 60.4 77.8 49.0

Other 59.6 56.6 47.4 39.1 21.6 50.4

Not stated 1.1 0.6 0.5 0.5 0.7 0.6

Total 100.0 100.0 100.0 100.0 100.0 100.0

(@) Age at time of delivery.
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4.3 Perinatal outcomes of babies

The babies described in this section were those born at 20 weeks or more gestational age or
at least 400 grams birthweight following autologous and recipient embryo transfer cycles.
The outcomes of babies born from other cycles are described in Chapter 5.

There were 13,570 babies born to women who had autologous and recipient embryo transfer
cycles, 90.5% (12,286) were reported from fertility centres in Australia and 9.5% (1,284) from
fertility centres in New Zealand. Of the 13,570 babies, 87.7% were singletons, 11.9% were
twins and 0.4% were triplets. There were 13,292 liveborn babies (98.0%). The birth status
was not reported for 0.9% of babies.

Sex distribution in liveborn babies

There were 6,690 (50.3%) liveborn male babies, 6,292 (47.4%) liveborn female babies and
310 (2.3%) liveborn babies where sex was not stated. For the 12,982 liveborn babies where
the baby’s sex was stated, the sex ratio was 106.3 male babies for every 100 female babies,
similar to the ratio for all Australian liveborn babies born in 2011 (105.7) (Li et al. 2013).

Liveborn babies following cleavage embryo transfers had a sex ratio of 93.4 male babies for
every 100 female babies. In comparison, liveborn babies following blastocyst transfers had a
sex ratio of 112.3 male babies for every 100 female babies. In comparison, in 2011, liveborn
babies following cleavage embryo transfers had a sex ratio of 96.8 male babies for every 100
female babies, and liveborn babies following blastocyst transfers had a sex ratio of 114.6
male babies for every 100 female babies (Macaldowie et al. 2013).
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Gestational age of babies

The average gestational age of babies born following autologous and recipient embryo
transfer cycles was 37.9 weeks (Table 33). This is lower than the average gestational age of
38.7 weeks for all babies born in Australia in 2011 (Li et al. 2013).

Nearly one in six babies (17.0%) were preterm (less than 37 weeks gestation), which was
markedly higher than the proportion of preterm babies (8.3%) born in Australia in 2011

(Li et al. 2013). The average gestational age of ART singletons was 38.4 weeks, marginally
less than the average gestational age of 38.8 weeks for all singletons born in Australia in
2011 (Li et al. 2013). The average gestational age for ART twins was 34.9 weeks (Table 33),
marginally less than the average gestational age of 35.0 weeks for all twins born in Australia
in 2011 (Li et al. 2013).

Table 33: Babies by gestational age and plurality, Australia and New Zealand, 2012

Higher order

Singletons Twins multiples Total
Gestational age
(weeks) Number  Per cent Number  Per cent Number  Per cent Number Per cent
Mean 38.4 34.9 29.8 37.9
<27 149 1.3 70 4.3 12 21.1 231 1.7
28-31 109 0.9 94 5.8 24 42.1 227 1.7
32-36 897 7.5 934 57.9 21 36.8 1,852 13.6
=37 10,744 90.3 516 32.0 0 0.0 11,260 83.0
Total 11,899 100.0 1,614 100.0 57 100.0 13,570 100.0
<36 1,155 9.7 1,098 68.0 57 100.0 2,310 17.0
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Figure 8 shows the distribution of gestational age for singletons and twins born to women
who had autologous and recipient embryo transfer cycles in 2012. Singletons following SET
cycles had a lower proportion of preterm birth (9.2%) than singletons following DET cycles
(11.9%). The overall proportions of preterm singletons (9.7%) and twins (67.9%) born to
women who had embryo transfer cycles in 2012 were higher than the overall proportions of
preterm singletons and twins born in Australia in 2011 (6.8% and 57.4% respectively)

(Li et al. 2013).
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Figure 8: Number of babies born following embryo transfer cycles by gestational age, Australia

and New Zealand, 2012
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Birthweight of liveborn babies

The average birthweight for liveborn babies to women who had autologous and recipient
embryo transfer cycles was 3,210 grams. Almost 13% of these babies were low birthweight

(less than 2,500 grams) (Table 34).

The average birthweight was 3,331 grams and 2,344 grams for liveborn ART singletons and
twins respectively. These were lower than the mean birthweight of all liveborn singletons
(3,398 grams) and twins (2,379 grams) in Australia in 2011 (Li et al. 2013). Low birthweight
was reported for 6.3% of liveborn singletons following SET, and 7.7% of liveborn singletons

following DET.

Table 34: Liveborn babies by birthweight group and plurality, Australia and New Zealand, 2012

Singletons Higher order
Birthweight (grams) SET® DET® Twins multiples Total®
Number
< 1,000 54 15 39 9 118
1,000-1,499 53 21 91 19 184
1,500-1,999 110 27 198 17 353
2,000-2,499 397 89 547 1 1,037
2,500-2,999 1,470 314 469 0 2,259
3,000-3,499 3,579 736 147 0 4,474
3,500-3,999 2,797 543 17 0 3,371
2 4,000 1,065 188 3 0 1,257
Not stated 156 45 37 1 239
Total 9,681 1,978 1,548 47 13,292
< 2,500 614 152 875 46 1,692
Per cent
< 1,000 0.6 0.8 25 19.1 0.9
1,000-1,499 0.5 1.1 59 40.4 1.4
1,500-1,999 1.1 1.4 12.8 36.2 2.7
2,000-2,499 4.1 4.5 35.3 21 7.8
2,500-2,999 15.2 15.9 30.3 0.0 17.0
3,000-3,499 37.0 37.2 9.5 0.0 33.7
3,500-3,999 28.9 27.5 11 0.0 25.4
2 4,000 11.0 9.5 0.2 0.0 9.5
Not stated 1.6 2.3 2.4 2.1 1.8
Total 100.0 100.0 100.0 100.0 100.0
< 2,500 6.3 7.7 56.5 97.9 12.7

(@) SET: single embryo transfer.
(b) DET: double embryo transfer.

(c) Included singletons following transfer of three or more embryos.
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Perinatal mortality

Perinatal mortality is a summary measure of fetal deaths (stillbirths) and neonatal deaths
(defined as the death of liveborn infants within 28 days of birth).

There were 170 reported perinatal deaths, including 153 fetal deaths and 17 neonatal
deaths. The perinatal mortality rate in 2012 was 12.5 deaths per 1,000 births (Table 35),
which was higher than the rate of 9.9 per 1,000 births for all births in Australia in 2011 (Li et
al. 2013). Singletons had a lower perinatal mortality rate (9.8 deaths per 1,000 births)
compared with multiples (31.7 deaths per 1,000 births) (Table 35).

These data should be interpreted with caution because of the small numbers and potential
variability in case reporting, which is compounded by the self-reported nature of ART birth
outcome data. In 2012, information relating to pregnancy outcomes was not stated for 1.6%
of clinical pregnancies.

Table 35: Perinatal mortality of babies by type of death and plurality, Australia and New
Zealand, 2012

Birth outcome Singletons Multiples Total
Number

Fetal death (stillbirth) 103 50 153

Neonatal death 14 3 17

Perinatal death® 117 53 170

All births 11,899 1,671 13,570

All live births 11,697 1,595 13,292
Rate®

Fetal deaths per 1,000 births 8.7 29.9 11.3

Neonatal deaths per 1,000 live births 1.2 1.9 1.3

Perinatal deaths per 1,000 births 9.8 31.7 125

(@) Perinatal deaths are reported by patients to fertility centre staff. These data are not official vital statistics.

(b)  Fetal and perinatal mortality rates were calculated using all births (live births and fetal deaths) as the denominator. The neonatal mortality
rate was calculated using live births as the denominator.

Note: The birth status was not reported for 125 babies.
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5 Other cycle types, procedures and
treatment complications in 2012

5.1 Gestational surrogacy cycles

Gestational surrogacy is an arrangement where a woman, known as the ‘gestational carrier’,
agrees to carry a child for another person or couple, known as the ‘intended parent(s)’, with
the intention that the child will be raised by the intended parent(s). The oocytes and/or sperm
used to create the embryo(s) in the surrogacy cycle can be either from the intended parents
or from a donor(s).

There were 163 gestational surrogacy cycles in 2012, including 121 gestational carrier cycles
and 42 commissioning cycles. Commissioning cycles include a variety of cycle types
involved in the provision of oocytes or embryos by either the intended parents or donors.
Among the 121 gestational carrier cycles, 30 (24.8%) resulted in a clinical pregnancy and 19
(15.7%) resulted in a live delivery. All 19 babies born to gestational carriers were liveborn
singletons.

5.2 GIFT cycles

Gamete intrafallopian transfer (GIFT) is an ART treatment where mature oocytes and sperm
are placed directly into a woman’s fallopian tubes. The use of GIFT has been declining in
Australia and New Zealand in recent years. In 2012, there were seven GIFT cycles that
resulted in one clinical pregnancy and one liveborn baby.

5.3 Assisted hatching

Assisted hatching is an ART procedure where the outer layer of the embryo, the zona
pellucida, is either thinned or perforated in the laboratory to aid ‘hatching’ of the embryo.

There were 2,215 assisted hatching cycles reported in 2012. Of these, 1,782 (80.5%) had
embryos transferred, resulting in 551 (24.9%) clinical pregnancies and 408 (18.4%) live
deliveries. There were 412 births following assisted hatching cycles, including 375
singletons, 70 twins and six triplets. One-third (765) of preimplantation genetic diagnosis
cycles (2,294) were associated with assisted hatching.
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5.4 Preimplantation genetic diagnosis

Preimplantation genetic diagnosis (PGD) is a procedure in which one or more cells are
removed from the embryo and analysed for chromosomal disorders or genetic diseases. The
number of cycles where PGD was performed in 2012 increased by 94.1% from 1,182 in 2011
(Macaldowie et al. 2013) to 2,294 in 2012, representing 3.7% of cycles in which embryos
were created or thawed (Table 36). Almost two-thirds (63.9%) of PGD cycles were fresh
cycles (Table 36). The indication for PGD is not recorded in ANZARD.

The majority (63.5%) of the 2,294 cycles where PGD was performed were in woman aged 35
or older.

Of the 2,294 PGD cycles, 62.0% (1,423) had embryos transferred and resulted in 494
(21.5%) clinical pregnancies and 361 (15.7%) live deliveries.

Table 36: Number of cycles with PGD by type of embryo, Australia and New Zealand, 2012

Stage of treatment

PGD per cycle with

Number of cycles with Number of cycles embryo fertilised/thawed
Type of embryo embryo fertilised/thawed with PGD (per cent)
Fresh 36,240 1,467 4.0
Thaw 25,178 827 3.3
Total 61,418 2,294 3.7

5.5 Ovarian hyperstimulation syndrome

Ovarian hyperstimulation syndrome (OHSS) is a complication of controlled ovarian
hyperstimulation where excessive follicles are produced with high levels of oestrogen
secretion.

Cases of OHSS that require hospitalisation are reported by patients and clinicians, and
validated against hospital records by fertility centre staff. There were 266 OHSS cases
reported in 2012 that were admitted to hospital. It is possible this information is under-

reported as there is no nationally agreed definition for OHSS.

A higher number of oocytes retrieved at OPU is associated with OHSS (Table 37).

Table 37: Number of cycles with OPU performed and OHSS by number of oocytes collec