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Summary

Assisted reproduction technology in Australia and New Zealand 2003 is the ninth annual report on
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There were 1,163 (18.1%) multiple
deliveries in the 2003 cohort. Of
these, most (98.1%, 1,141) were
deliveries of twins and a small
proportion (0.3%, 22) were triplets.

Half (50.0%, 3,203) of deliveries
were by caesarean section, almost
twice the proportion reported for
all Australian births in 2003
(28.5%). Whereas 47.8% of ART
mothers aged younger than 38
years delivered by caesarean
section, only 27.5% of mothers in
this age group in the Australian
population did so. Similarly, 59.0%
of ART mothers aged 38 years or
older delivered by caesarean
section, compared with only 41.1%
of same-aged mothers in the
Australian population.

The average age of women giving
birth was 34.4 years, 4.9 years older
than the average age of Australian
mothers in 2003 (29.5 years).

The average gestational age of all
babies was 37.2 weeks. More than a
quarter (26.6%) of babies were born
preterm with a gestational age of
less than 37 weeks. This is a lower
proportion than that reported in
2000 (32.6%), suggesting improved
outcomes for babies following
assisted reproduction.
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The average birthweight of all
babies was 2,990 grams. Babies
born with low birthweight

(<2,500 g) made up 21.8% of all
babies, which is less than the 26.4%
of babies with low birthweight in
2000. However, babies born
following ART in 2003 had a lower
average birthweight than that
reported for all babies in Australia
in 2003 (3,372 g).

There were 142 reported perinatal
deaths in the 2003 cohort,
comprising 108 fetal deaths and 34
neonatal deaths. This represents a
perinatal mortality rate of 18.7
deaths per 1,000 births. This is
higher than the perinatal mortality
rate reported for the 2002 cohort
(17.3 deaths per 1,000 births).



1 Introduction

Assisted reproduction technology (ART) methods are used by clinicians to help couples with
fertility problems achieve pregnancy. The main ART methods reported here include:

- in-vitro fertilisation (IVF), where eggs and sperm are combined in the laboratory for
fertilisation outside the body and replaced in the uterus

- intracytoplasmic sperm injection (ICSI), where a single sperm is injected into an egg
for fertilisation outside the body and replaced in the uterus

- gamete intrafallopian transfer (GIFT) (a less common method), where eggs and sperm
are placed in the fallopian tubes for fertilisation inside the body.

The embryos arising from the IVF and ICSI method can be frozen and used in subsequent
ART treatment where they are thawed and transferred to the uterus.

The first ART method used in Australia was IVF in 1979. This was followed by the first
Australian-born IVF baby in 1980. In New Zealand, the first IVF baby was born in 1983. GIFT
was introduced in Australia in 1985 but its use has been in sharp decline in recent years and
now accounts for only a small proportion of ART treatment cycles. The first
microinsemination technique for treating male infertility, subzonal insemination (SUZI), was
introduced in 1990. However, lately this has been superseded by the more successful ICSI
technique.

The main purposes of this report are to place in the public domain:

- information on ART treatment cycles and the resulting pregnancy outcomes in
Australia and New Zealand

. evidence of quality improvement through monitoring ART treatment practices,
success rates and perinatal outcomes

- information to set standards for accreditation and monitoring of ART units

- information for national and international comparisons.

This report

This chapter briefly describes the data source.

Chapter 2 presents data on ART procedures, embryo transfer and storage, the success of
ART treatment and complications of ART treatment. Summary trends since 1994 are also
presented.

Chapter 3 presents data on the outcome of pregnancies and births from ART in 2003.
Summary trends since 1994 are also presented.

Appendix 1 presents tables containing data referred to in body of the report.
The data items contained in ANZARD are presented in Appendix 2.






For multiple pregnancies, mother items which may be different for each baby, such as
gestational age and method of birth, are classified according to the features of the first born
baby.

Where applicable, percentages in tables have been calculated including the ‘Not stated’
category. Cell sizes of three or less have not been published, in accordance with the AIHW’s
policy on the reporting of small numbers. Exceptions to this are small numbers in ‘Other’
and ‘Not stated’ categories.

Note that ANZARD includes 28 different ART cycle combinations and therefore in some
instances totals in some tables may appear in



other evidence of life, such as beating of the heart, pulsation of the umbilical cord, or definite
movement of the voluntary muscles, whether or not the umbilical cord has been cut or the
placenta is attached; each product of such a birth is considered liveborn (WHO definition).
Gestational age:



2 Assisted reproduction
technology treatment in 2003

2.1 Ten-year trends (1994 to 2003)

Has the use of ART changed since 1994?

In 2003, 39,720 treatment cycles were started in Australia and New Zealand, which is an
increase of 9% on the 36,483 that took place in 2002 (Table R1). Figure 1 demonstrates the
increase in the number of pregnancies and deliveries resulting from ART treatment in
Australia and New Zealand since 1994. In 2003, 7,964 pregnancies were reported, which is an
almost three-fold increase on the 3,139 pregnancies reported for 1994 (Table R1). The number
of live deliveries reported in 2003 (6,026) was almost three times the number reported for
1994 (2,318).
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Figure 1. Treatment cycles started, pregnancies and live deliveries, Australia and New Zealand, 1994 to

2003

ANZARD was introduced in 2002 and includes donor insemination cycles, cancelled ART
cycles and unsuccessful OPUs and embryo thaws in addition to cycles for the treatment

methods included in the previous Assisted Conception data collection. Counting these
treatment cycles provides a more accurate assessment of the total number of treatment

cycles







Has the number of embryos transferred per treatment cycle changed since
19947

Figure 3 demonstrates that the majority of tr



Has the success of ART treatment improved since 19947

Figure 4 shows the increasing success of ART treatment since 1994. ART treatment using
fresh embryos demonstrates the greatest increase, with the pregnancy success rate in 2003
(30.9 pregnancies per 100 embryo transfer cycles) being almost twice what it was in 1994
(17.5 pregnancies per 100 embryo transfer cycles) (Table R4). Similarly, the pregnancy
success rate of ART using frozen embryos has increased from 15.5% of embryo transfer
cycles in 1994 to 20.4% in 2003 (Table R4).

35 -

30 -

25

20 -

15 4

10 4

Pregnancy per embryo transfer cycle (%)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Year

Fresh cycles —--—- Frozen cycles

Figure 4: Rate of pregnancy per embryo transfer cycle, Australia and New Zealand, 1994 to 2003




2.2 ART treatment in 2003

A total of 39,720 ART treatment cycles took place in Australia and New Zealand in 2003. Of
these, 90.7% (36,040) occurred in Australia and 8.3% (3,680) in New Zealand. In Australia
there were 8.4 cycles per 1,000 women of reproductive age (15-44 years) and in New Zealand
there were 4.2 cycles per 1,000 women of reproductive age.

What types of ART treatments took place in Australia and New Zealand in
20037

Figure 5 shows that the majority of ART treatment cycles in 2003 (53.8%, 21,443) used fresh,
non-donor oocytes or embryos (Table R5). About a third (31.9%, 12,702) used frozen, non-
donor embryos (Table R5) and a small proportion (5.7%, 2,262) used donated oocytes or
embryos that were either fresh or frozen (Table R5). Of the remaining treatment cycles, 7.8%
(3,093) involved intra-uterine insemination (IUl-donor) using sperm donated from an
anonymous or known donor (Table R5).

Almost half of all fresh, non-donor cycles involved ICSI (10,373) and more than a third used
IVF (8,028) (Table R6). GIFT accounted for 0.9% (183) of all fresh, non-donor cycles. The
remaining 13.3% of fresh, non-donor treatments included mixed IVF and ICSI cycles, cycles
that did not successfully retrieve oocytes, and cycles that were cancelled before oocyte
retrieval.

Note: Other includes cancelled or failed OPUs, mixed IVF-ICSI cycles, OPU with freeze-all embryos, failed OPUs and OPUs with fertilisation
but no transfer.

Figure 5: Proportion of treatment cycles, by treatment type, Australia and New Zealand, 2003



How many embryos were transferred in embryo transfer cycles in 20037
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How many embryos were stored in 20037

The number of embryos removed from or added to storage in fertility centres each year is
provided to ANZARD. In 2003, there were 10,630 fresh cycles where embryos were frozen
(Table R9). A total of 48,579 embryos were stored for the purposes of future treatment.
Another 13,691 cycles involved the thawing of embryos for treatment purposes where 32,728
embryos were thawed. A further 3,475 embryos were removed from storage due to patient
request, government regulation or donation to research. This contributed a net 12,376
embryos to the current pool of embryos available for treatment, leaving 104,917 embryos in
storage at 31 December 2003 (Table R9).

What was the average age of couples undergoing ART treatment in 20037

In 2003, the average age of women having treatment cycles was 35.2 years and they ranged
in age from 17 to 55 years (Table R10). Men tended to be older and ranged in age from 19 to
87 years, with an average age of 37.7 years (Table R11).
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2.3 Success of ART in 2003

The success of different types of ART procedures can be compared by measuring the number
of live deliveries per embryo transfer cycle. Table 1 presents the number of live deliveries per
embryo transfer as a percentage for each ART treatment type (Table R12). In 2003, 23.7% of
fresh non-donor embryo transfer cycles resulted in the delivery of one or more live babies,
compared with 15.2% of frozen non-donor embryo transfer cycles.

However, calculating the number of successful embryo transfer cycles is only one way of
measuring ART success. Because the processes behind fresh and frozen treatment are
different, it is often more accurate to use measures of success that are specific to fresh or
frozen ART treatments. These are presented in the following sections 2.3.1-2.3.3.

Table 1: Live delivery per embryo transfer cycle, by treatment type, Australia and New Zealand,
2003

Treatment type Live delivery per embryo transfer (%)

Non-donor oocytes/embryos Fresh 23.7
Frozen 15.2

Donor oocytes/embryos Fresh 245
Frozen 14.5

12



2.3.1 Success of fresh, non-donor (oocytes/embryos) ART
treatment cycles in 2003

How is fresh, non-donor (oocytes/embryos) ART success measured?

Figure 7 shows the total number of fresh, non-donor cycles started in 2003 and how many of
these progressed to the stage of oocyte retrieval, embryo transfer, pregnancy and the
delivery of at least one live baby. The treatment process can be discontinued at any stage for
a variety of reasons, including inadequate oocyte production, failure of the oocyte and sperm
to fertilise, inadequate embryo growth, development of treatment side effects, patient choice,
or failure of the embryo to implant in the uterus.

100
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70

60

50

Per cent

40

30

20

10

Cycles started Oocyte retrievals Embryo transfers Pregnancies Live deliveries

Figure 7: Progression of fresh, non-donor (oocytes/embryos) treatment cycles, Australia and New
Zealand, 2003

The success of fresh, non-donor (oocytes/embryos) ART treatment is determined in a
number of ways, depending on which values are considered the endpoint (numerator) and
the starting point (denominator). Below, Table 2 presents the various success measures that
can be derived from the steps depicted in Figure 7. For instance, in 2003, 18.6% of all fresh,
non-donor cycles started resulted in the delivery of one or more live babies.
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Did ART success vary by type of ART treatment procedure in 2003?

Table 3 shows the number of live deliveries per cycle started as a percentage for IVF and ICSI
treatment. In 2003, treatment by IVF and ICSI achieved similar success (Table R12). Only 183
cycles of GIFT were reported in 2003 resulting in a live delivery rate per cycle of 12%;
however, this figure should be interpreted with caution because of the small number of
treatment cycles involved.

Table 3: Live delivery per cycle started by type of fresh, non-donor (oocytes/embryos) ART
procedure, Australia and New Zealand, 2003

ART procedure Live delivery per cycle started (%)
IVF 21.2
ICSI 21.2

Did ART success vary by cause of infertility?

Table 4 shows the number of live deliveries per cycle started as a percentage of fresh, non-
donor (oocytes/embryos) cycles by different causes of infertility. The causes are based on
clinical diagnosis; however the diagnostic definitions may vary among fertility centres. In
2003, couples in which male factor only infertility was reported achieved the highest live
delivery success rate (21.8%). Those with female factors of infertility, such as tubal disease or
endometriosis, had comparatively less success. The relative success of couples with male
factor infertility is to be expected when it is taken into account that the female partner
usually has normal reproductive physiology.

Table 4: Live delivery per cycle started by cause of infertility for fresh, non-donor
(oocytes/embryos) ART treatment cycles, Australia and New Zealand, 2003

Number of cycles Number of live Live delivery per
Cause of infertility started deliveries cycle started (%)
Male factor only 5,009 1,094 21.8
Female factor only
Tubal disease 1,835 326 17.8
Endometriosis 1,221 240 19.7
Multiple causes® 7,127 1,241 17.4
Unexplained 3,669 711 194
Other (including fibroids, ovulation disorders,
premature ovarian failure) 2,170 320 14.7
No cause/not stated 412 56 13.6

(a) Includes tubal disease and endometriosis, male factor and tubal disease, and male factor and endometriosis.

14



Did ART success vary by women’s age in 2003?

Figure 8 indicates how the success of fresh, non-donor (oocytes/embryos) cycles varied
among women of different ages in 2003 (Table R13). Women’s ovarian or reproductive age is
one of the key factors associated with ART success when women use their own oocytes. The
figure demonstrates how success is greatest when women are aged in their mid-20s to mid-
30s but declines steadily from this age onwards. For women over the age of 40 years the
chance of achieving a live delivery is, on average, less than 5% (Table R13).
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2.3.2 Success of frozen, non-donor (embryos) ART treatment cycles
in 2003

How is frozen, non-donor (embryos) ART success measured?

Figure 9 shows the total number of frozen, non-donor treatment cycles started in 2003 and
the number that progressed from the stage of attempted embryo thaw to embryo transfer,
pregnancy and delivery of at least one live baby. In 2003, 13.9% of all attempted thaw cycles
resulted in the delivery of at least one live ba
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2.4 Variation in success rates among fertility
centres

How did fresh, non-donor (oocytes/embryos) ART success vary among fertility
centres in Australia and New Zealand in 20037

The variation in success among fertility centres is best measured using quartiles which rank
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How did frozen, non-donor (embryos) ART success vary among fertility centres
in Australia and New Zealand in 20037

For frozen, non-donor (embryos) ART treatment in 2003, the top 25% of fertility centres (first
quartile) achieved live delivery in at least 16.5% of treatment attempts (first quartile range
16.5-24.9%) (Table R15). The bottom 25% of fertility centres (fourth quartile) achieved live
delivery in less than 10.0% of treatment attempts (Table R15). The remaining 50% of fertility
centres achieved success rates (live delivery per cycle started) between 10.0% and 16.4%
(Table R15).

Table 6 presents the rankings for frozen, non-donor (embryos) ART treatment by women’s
age group.

Table 6: Quartiles for fertility centres for frozen, non-donor (embryos) treatment cycles, by
women'’s age group, Australia and New Zealand, 2003

Live delivery per attempted thaw cycle (%)

Age group Average for all

(years)® fertility centres First quartile Second quartile Third quartile Fourth quartile
<35 years 15.8 20.3-29.5 15.6-20.2 10.1-15.5 <10.1
35-39 years 12.9 17.3-24.5 13.2-17.2 8.5-13.1 <8.5

(a) Data not shown for women aged 40 years and over owing to small cell sizes.
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2.5 Complications of ART in 2003

ANZARD includes morbidity information that is specifically related to ART but only where
hospital admission is required. Morbidity data are self-reported by patients and validated
later with hospital records by fertility centre staff. It is possible that there is under-reporting
of this information.

In 2003, there were 390 cases in which women were admitted to hospital with complications
of ART treatment, representing 1.0% of all treatment cycles. Of these, most (56%, 218) were
hospitalised for symptoms of ovarian hyperstimulation syndrome (OHSS) (Table R16).
OHSS is a complication of ovulation induction therapy and includes symptoms of abdominal
pain and fluid retention. Other treatment-related complications in 2003 included abdominal
pain, bleeding and infection.
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3 Pregnancies and babies from
assisted reproduction technology
in 2003

3.1 Ten-year trends (1994 to 2003)

How many pregnancies have resulted from ART treatment since 19947?

Figure 10 shows the steady increase in the number of pregnancies and live deliveries
resulting from ART treatment since 1994. In 2003, there were 6,026 live deliveries in
Australia and New Zealand following ART, which is 2.6 times more than 2,318 in 1994 (Table
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Has the proportion of multiple births changed since 19947

Figure 11 shows the decline in the proportion of triplet or higher order deliveries since 1994.
In 1994, 2.4% of deliveries were of triplets or higher order multiples compared with 0.3% of
deliveries in the 2003 conception cohort. In 2003, the proportion of twin deliveries (17.8%)
declined to its lowest level since 1994 (Table R17).
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Figure 11: Proportion of singleton, twin and higher order deliveries, all pregnancies =20 weeks
gestation, Australia and New Zealand, 1994 to 2003
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3.2 Pregnancies achieved from ART treatment in
2003

In 2003, 8,365 ART treatment pregnancies were reported in Australia and New Zealand
(Table R18 and R19). Of these, 88.2% (7,374) were reported from fertility centres in Australia
and 11.8% (991) from centres in New Zealand. Overall, 20.7% of pregnancies resulted in
miscarriage, 1.8% of pregnancies were ectopic or heterotopic pregnancies and a small
proportion of pregnancies (0.6%) were either reduced or terminated (Table R18).

Early pregnancy loss of ART pregnancies

Of the 8,365 pregnancies arising from the 2003 conception cohort, 23.1% (1,933) ended before
20 weeks gestation. Of these, 89.5% resulted in miscarriage, 7.9% were ectopic or heterotopic
pregnancies and 2.6% were either reduced or terminated (Table R18).

Outcomes of ART pregnancies of at least 20 weeks gestation

More than three-quarters of pregnancies reported in the 2003 conception cohort had a
gestation of at least 20 weeks (6,432 pregnancies, 76.9%) (Table R19). Of these pregnancies,
6,334 (98.5%) were reported as live deliveries and just over 1% (77) were deliveries where
fetal death (stillbirth) was reported.

What was the risk of multiple pregnancy in 2003?

Of all deliveries in the 2003 conception cohort, live and stillborn, 18.1% (1,163) involved the
delivery of twins or triplets (Table R17). There were 1,141 deliveries of twins (17.8% of all
deliveries) and 22 deliveries of triplets (0.3% of all deliveries). The decline in the number of
triplets is a continuing trend, with a 50% decline from 2002, and better approximates triplet
rates found in the general community. Nevertheless, the proportion of multiple pregnancies
is considerably higher than that reported in the Australian population where, in 2003, 1.7%
of deliveries were multiple (AIHW: Laws & Sullivan 2005).
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What was the risk of multiple pregnancy in relation to the number of embryos
transferred?

Table 7 correlates the number of embryos transferred in a treatment cycle to the number of
babies resulting from that transfer. Single and double embryo transfer accounted for 95.6% of
embryo transfers in 2003. Nine out of ten twin pregnancies followed a double embryo
transfer with single embryo transfers resulting in only 2% of twin pregnancies. Twin
pregnancies following single embryo transfer were spontaneously occurring monozygotic
twins. Similarly, although not shown in Table 7 because of small cell sizes, most triplets
arose from two-embryo transfers, also suggesting the occurrence of monozygotic twinning.

Table 7: Plurality of pregnancies of =20 weeks gestation, by number of embryos transferred,
Australia and New Zealand, 2003

Number of embryos transferred

Plurality Not Total

1 2 3 4 or more applicable® deliveries
Singleton 1,536 (29.3%) 3,208 (61.2%) 173 (3.3%) 14 (0.3%) 315 (6.0%) 5,246
Twin 23(2.0%) 1,053 (92.3%) 45 (3.9%) n.p. n.p. 1,141

(@) Includes treatments in which no embryos were transferred, such as IUl-donor and GIFT.

n.p. Not published owing to small cell size.
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Did pregnancy outcome vary with maternal age?

The average age of women giving birth to ART babies in the 2003 conception cohort was 34.4
years, 4.9 years older than the average age (29.5) of Australian mothers in 2003 (AIHW: Laws
& Sullivan 2005).

On average, in 2003, 75.7% of all pregnancies resulted in the delivery of one or more live
babies (Table R20). Figure 12 shows the rate of live delivery per pregnancy for the 2003
cohort. It demonstrates how the capacity of women to maintain a pregnancy through to live
delivery changes with advancing age. For women aged 25-29 years, 80.6% of all pregnancies
resulted in a live delivery (Table R20). However, this steadily declined with advancing age
and, for women aged 40-44 years, only 60.0% of all pregnancies resulted in a live delivery
(Table R20).
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Figure 12: Live delivery per pregnancy by matern