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1. Organisation of the ANZNN

1.1 History

InJuly 1993, the Directors of theAustralian level
1l Neonatal Intensive Care Units (NICUS)
collaborated to establish a network to monitor
the care of high-risk newborn infants. This was
to be accomplished by pooling data to provide
guality assurance for this resource-consuming
care. Such networking, collaboration and
cooperation havelong been hallmarks of perinatal
carein theregion.

The National Health and Medical Research
Council’s Expert Panel on Perinatal Morbidity
recommended that ‘ The Australian Institute of
Health and Welfare National Perinatal Statistics
Unit, in collaboration with the directors and staff
of all neonatal intensive care units, should
develop a national minimum data set and
implement adata collection to monitor mortality
and morbidity of infants admitted to such units'.
(Health Care Committee Expert Panel on
Perinatal Morbidity, 1995).

The prospective audit of high-risk infants
commenced for babies born from 1% January
1994. All level 111 units in Australia and New
Zealand have contributed to the audit for babies
born from 1% January 1995. In 1998, all thelevel
I unitsin New Zealand joined the network and
began contributing to the audit. The level I unit
in Tasmaniajoined ANZNN in 1999.

1.2 Structure

The Australian and New Zealand Neonatal
Network (ANZNN) consists of an Advisory
Committee and an Executive Committee.

The Advisory Committee is made up from the
Directors (or their nominee) of each participating
unit and the academic neonatologists in the
region. Therole of the Advisory Committeeisto
monitor and direct the ANZNN, and to approve
use of the data. This Committee meets formally
once a year, in association with the Perinatal
Society of Australia and New Zealand's annual
congress. These meetingswere held in Canberra
in the Australian Capital Territory in 2001,
Christchurch New Zealand in 2002, and at Hobart
in Tasmaniain March 2003.

The Executive Committee represents various
areas of the network and is concerned with the
genera running and decision making.

The Executive includes Kaye Bawden from
Monash Medical Centrewho brings her expertise
as an audit officer and follow-up coordinator.
David Cartwright isthe Director of Neonatology
at Royal Women’ s Hospital in Brisbane, and has
a special interest in databases. Brian Darlow is
Professor of Paediatrics at Christchurch School
of Medicine and aneonatologist at Christchurch
Women's Hospital, New Zealand. A/ Professor
Paul Lancaster at the Department of Paediatrics,
University of New South Wales is a perinatal
epidemiologist. David Henderson-Smart is
Professor of Perinatal Medicineat the University
of Sydney and Director of the NSW Pregnancy
and Newborn Services Network and the Centre
for Perinatal Health Services Research. John
Doran was elected to the Executive in 2003 to
represent level |1 units and isthe Director of the
nursery at Taranaki Hospital in New Plymouth,
New Zealand. Penny Waterson, then chairperson
of SANDS Australiaand amember of Maternity
Alliance was our consumer representative until
March 2001.

Staff members of the network include Deborah
Donoghue who has been the coordinator /
researcher since the network’s inception. Anne
Cust ably filled the Project Officer’s position
from August 99 until the end of 2001, when
Rachel Jonestook ontherole. The Project Officer
isprimarily responsible for the level 11 nurseries
and the day to day running of the audit.

1.3 Funding

Abbott Australasia Pty Ltd and Abbott
Laboratories New Zealand have been our major
sponsors since 1997, and we thank them for their
very generous and ongoing support. TheANZNN
was established from seeding funding generoudy
provided by Glaxo Wellcome Australia Ltd. and
Glaxo Wellcome New Zealand Ltd from 1994.

Funding a so comesfrom theannual contribution
of each level IIl unit, in return for their
membership of the network and the annual
individual unit feedback. This was a voluntary
and unanimous decision by the tertiary centres.
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2. Data set

2.1 Registration criteria

The Australian & New Zealand Neonatal
Network’s (ANZNN) audit of high-risk infants
admitted to a newborn nursery includes al live
born babieswho were admitted to ahospital with
alevel 11l neonatal intensive care unit (NICU) at
less than 28 days (and during their first
hospitalisation), or who were transferred from a
labour ward with the intention of admission to
the unit and met the following criteria:

* born at less than 32 completed weeks'
gestation; or

« weighed less than 1500 grams at birth; or

» received assisted ventilation (mechanical
ventilation including intermittent positive
pressure ventilation (IPPV) or continuous
positive airways pressure (CPAP)) for four or
more consecutive hours, or died while
receiving mechanical ventilation prior to four
hours old; or

* received maor surgery.

Babies who died at less than 4 hours who were
receiving assisted ventilation are also included.

From 1% January 1998, the audit was extended to
include all babies meeting the above criteriawho
were admitted for care to alevel Il nursery in
New Zealand. From January 121999, thelevel 11
nursery in Tasmania also joined the audit.

The hospital of registration for ababy isthefirst
level 111 NICU that the baby remained in for four
or more hours during the first 28 days of life.
Babieswho received their entirecareinalevel 11
hospital or who were not transferredto alevel 111
NICU during thefirst 28 dayswereregistered to
thefirst level 11 centre that they remained in for
four or more hours.

For the purpose of thisreport, babiestransferred
were considered to be admitted to the hospital to
which they were transferred from the time the
transport team arrived to collect them.

2.2 Data set variables

The variables and their definitions for the 2001
audit arelistedin Appendix 1. Thereweresevera
changes to the variables collected this year.

Those added to the data set include:

» Indigenous status

» Retinopathy of prematurity threshold disease
present

Variables that replace previous versions are:

« Baby meetslocal criteriafor eye examination
replaces the item retinopathy of prematurity
examination.

e Hours of intermittent positive pressure
ventilation replacesthe previousitem days of
intermittent positive pressure ventilation.

* Hoursof continuous positive airways pressure
replaces days of continuous positive airways
pressure.

Asreported in previousyearsmost units collected
the compl ete data set and we continue to use the
dataavailablefor the audit aslong asit meetsthe
agreed definitions. Data which are expressed as
percentages exclude missing and unknown data.

2.3 Data collection

Data are collected in the participating units by
either filling out the specific ANZNN forms or
by incorporating the ANZNN dataitemsinto the
local audit. Data are then transferred to the
ANZNN database either electronically or on
paper forms. Confidentiality guidelines (Appendix
5.3) are followed. Identifying information is
removed and replaced by codes at the individual
units.

2.4 Data verification

Missing or anomalous data are identified and
queried soon after entry onto the main database.
Quantification of errors and the implementation
of practices to minimise errors are continually
refined. A dataverification study was conducted
in 1996 and reported in the 1995 annual report
(Donoghue, 1997).
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3 Results - babies registered to
level Il nurseries

3.1 In general

In 2001, 6805 babies were born who met the
criteria for the Australian and New Zealand
Neonatal Network’s (ANZNN) high-risk audit
and were admitted to one of the 28 level IlI
neonatal intensive care units (N1CUs) throughout
Australiaand New Zealand. Of these, 3250 babies
were born at less than 32 completed weeks
gestation (Figure 1 page 11; Table 1 page 26) and
2791 were born weighing less than 1500 grams
(Table 2). Assisted ventilation (intermittent
positive pressure ventilation (IPPV) and/or
continuous positive airways pressure (CPAP) was
given to atotal of 5877 babies. There were 858
babies who received magjor surgery.

Live birthsfor both countriestotalled 302193 in
2001 (Australian Bureau of Statistics, 2002;
StatisticsNew Zealand, 2003). Thisisadecrease
from the 313981 babies born in 1995. The
ANZNN level 1l cohort now represents 2.25%
of al live births in the two countries. This rate
has steadied in the past few years (2.25% in 1999
and 2.23% in 2000), but did demonstrate a
significant increase from 1.8% in 1995, 1.96%
in 1996, 2.0% in 1997 and 2.08% in 1998. This
appearsto be dueto both theincreasing numbers
of mildly preterm babies receiving assisted
ventilation, and the increasing number of very
preterm babiesborn alive (Figures 1 and 2, Nassar
and Sullivan, 2001).

Whilethe*high-risk’ criteriagenerally represent
the babies requiring the most care, they do not
include al babies admitted to a NICU. Many
babies require other assistance and observation.

In this report, babies are referred to as ‘very
preterm’ if they are born at lessthan 32 completed
weeksgestation, ‘ preterm’ if they areborn at less
than 37 completed weeks' gestation, and ‘term’
if born at 37 weeks' gestation or more.

Data in the tables are by birthweight group and
gestational age group (adapted from WHO groups
and NSW Health's role delineation guidelines).
Data in figures are given by gestational age
divisions. In our region, gestation is well
documented, and it isgestation that isknown prior
to the birth not the weight.

3.1.1 Babies born in Australia

In 2001, 246394 babies were registered in
Australia(Australian Bureau of Statistics, 2002).
Of these, the ANZNN high-risk criteria were
fulfilled by 5241 (2.13%) babies cared for in the
22 Australian level 111 units. There were 2619
babies in the category of those born at less than
32 weeks gestation (1.06% of the live births in
Austraiafor the year). There were 2232 babies
who weighed less than 1500 grams at birth
(0.91% of liveborn babiesthat year). Of the 4432
babies (1.80% of al live births) who received
assisted ventilation, 1260 (28.4%) had CPAP as
their only form of assisted ventilation. Seven
hundred and thirty-one babies had major surgery.

3.1.2 Babies bornin
New Zealand

In New Zealand there were 55799 babies born
alivein 2001 (Statistics New Zealand, 2003). Of
these, 1564 (2.80% of live born) babies were
cared for in one of the six New Zealand level 111
units and met our registration criteria.

Six hundred and thirty-one babies were born at
less than 32 weeks gestation and received level
I11 care(1.13% of livebirths) aswere 559 (1.00%0)
babies born weighing less than 1500 grams.
Major surgery was received by 127 babies.
Assisted ventilation was given to 1450 babies
(2.60% of live births), with more than half (n:
899, 62.0%) receiving CPAP only.

In 2001, an additional 363 babiesmet our criteria
for the audit and were registered to a participating
level |1 unit. Thesebabiesare discussed in Section
4 (page 22). Currently, the 14 level 1l nurseries
in New Zealand and the level |l nursery in
Tasmania are members of the ANZNN.

3.1.3 Registrants per unit

During 2001, the number of babies who met the
criteriafor thisaudit ranged from approximately
70 to 550 babies per unit (Figure 3). These
numbers reflect the size of the unit, the case mix
of their patientsand the geography and population
distributionsin both countries.
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3.1.4 Levels of neonatal care

Carefor the newborn is provided at threelevels.
‘Level I’ careisfor normal healthy term babies,
some of whom may need short-term observation
during the first few hours of life.

Level 11 or ‘special care’ refersto anursery that
generally has babies born at 32 to 36 weeks
gestation or weighing around 1500 to 2500 grams
at birth. Itincludesthe carefor babieswho require
intravenous therapy or antibiotics, and/or those
who are convalescing after intensive care, and/
or those who need their heart rate or breathing
monitored, and/or those who need short-term
oxygen therapy.

Level 11l or intensive care refers to the care of
newborn infants who require more specialised
care and treatment. It includes most babies born
at less than 32 weeks gestation or less than 1500
grams birthweight, and others who may require
intravenous feeding, and/or surgery, and/or
cardio-respiratory monitoring for management of
apnoea or seizures, and/or require assisted
ventilation (IPPV or CPAP), and/or supplemental
oxygen over 40% or long-term oxygen.

Hospitalswithaleve 111 NICU provideall of the
above levels of care and are referred to in this
report as tertiary hospitals. There were 28 level
1l NICUsin Australiaand New Zealand in 2001
(after amalgamation of the two unitsin Western
Australia). It is important to note that some
hospitals may have other beds for babies that do
not come under the auspices of the NICU. Those
hospitalswhich do not havealevel 111 NICU may
provide the level Il and level | care needed for
babies and are referred to as non-tertiary
hospitals.

3.2 The mother

Thefocus of this audit is on the outcomes of the
high-risk babies, but factors known to affect the
risk of preterm birth are noted. Data are collected
per baby, not by confinement or pregnancy. For
example, if the mother’s age is either lower or
higher than average, this can be associated with
poor outcome. For ANZNN babies born at less
than 32 weeks gestation, there were significantly
more babies born to teenage mothers (6.82%
(95% Confidence Interval (Cl): 5.97 - 7.75%)
compared to 5.1% in Australia in 1999) and to
mothers over 34 years ((20.2% CI: 18.8-21.6%)
compared to 16.4% for Australiain 1999; Nassar
& Sullivan, 2001, Stats New Zealand, Figure 5).

Ethnicity as identified by the mother is reported
for 99.4% of babies registered in New Zealand.
Mothers identified themselves as Maori for
21.7% of the babies, asPacific |dander for 11.8%,
as Caucasian for 59.9% of babies and asian and
other for the remaining 6.6%. These figures are
similar to those reported for the New Zealand
population (Demographic Trends 2002).

Ethnicity continuesto be poorly documented for
babies registered to Australian units however,
compliance hasimproved from 75.6%in 2000 to
86.8%. Of those motherswith reported ethnicity,
84.7% were Caucasian. Motherswere identified
asAboriginal or Torres Strait |slander for 6.22%
of babies, a rate higher than that seen in the
Australian population (3.4%, Australian Bureau
of Statistics 2001).

3.3 Antenatal events

3.3.1 Antenatal corticosteroids

Corticosteroids are administered to the mother
to enhance the maturation of her baby’s lungs
when it is thought she will give birth before 34
weeks gestation. Thefirst randomised controlled
trial of steroid use wasin New Zealand in 1970
(Liggins & Howie, 1972). A systematic review
reported antenatal steroids to be efficacious in
helping to mature the lungs and prevent death
(Crowley, 2003). This therapy also has a
protective effect on other systems, such as the
incidence of necrotising enterocolitis, without
harmful effects for mother or baby. In 1996, the
NHMRC recommended that maternal cortico-
steroids be considered beforeall birthsat lessthan
34 weeksin order to improve neonatal outcomes
(NHMRC, 1997).

This therapy was given to the mothers of 2618
(87.2%) babies born at less than 32 weeks
gestation. (Tables 3 and 4, Figure 6; treatment is
considered to be ‘complete’ when two or more
doses of steroids are given with at least one dose
24 hours prior to the birth. ‘Incomplete’ iswhen
steroidsare given lessthan 24 hoursor morethan
aweek before the birth; data were available for
93.4% of babies). Recent questions about the
number of courses that should be given are
evident in the pattern of data (Figure 6) and a
trial is currently underway.

The range between units of the use of any
antenatal corticosteroidsfor inborn babiesof less
than 32 weeks gestation had a median of 91.6%
and an interquartile range of 88.6% to 94.8%.
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Figure4: The units comprising the ANZNN, 2001
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Figure 6: Antenatal corticosteroids, babiesborn at lessthan 32 weeks gestation, 1995-2001

Results - babies registered to level Ill nurseries page 11



3.3.2 Antenatal problems

Datawere collected on the obstetric or antenatal
problem that led to the mother’ smost recent stay
in hospital, thus leading to the baby’s birth and
subsegquent admission to NICU. Preterm labour
wasthe predominant (n: 1295, 40.1%) presenting
problem for babies born at less than 32 weeks
gestation (Figure 7). The less mature the baby,
the more likely preterm labour was to be the
precipitating factor for birth (from 70.0% at less
than 24 weeksto 33.9% at 34 to 36 weeks). Pre-
labour, preterm, rupture of the membranes
(PPROM) accounted for another 22.5% (n: 727)
of babies. Data are presented for the number of
babies (not the number of confinements) and were
recorded for 99.3% of cases.

In the mildly preterm group (born at 32 to 36
weeks gestation), the main presenting problem
remained preterm labour (n: 685, 33.4%).
However, other complications also lead to the
baby’s birth. PPROM (n: 344, 16.8%) and
pregnancy induced hypertension (n: 307, 15.0%)
accounted for another third of the problems.

For half (n: 631, 49.8%) of the babies born at
term, no antenatal problem that could be
identified on admission to hospital or the labour
ward. However, in this selected group of high-
risk babies, 266 (18.9%) babies were noted to
have ‘fetal distress’ and 160 (11.0%) had
‘antenatal detection of afetal malformation’.

3.4 The baby

3.4.1 Multiple births

Babiesfrom multiple birthshave anincreased risk
of being preterm and of having other morbidities
independent of their prematurity (NHMRC, 1997)

A total of 1492 (21.9%) babiesin our cohort were
from amultiplebirth with 162 (2.4%) babiesborn
from triplet pregnancies and three babies (0.04%)
were from quadruplet pregnancies (Tables5, 6).

Nearly athird (29.3%) of babiesborn at lessthan
32 weekswere from amultiple birth. Two-thirds
of thetriplets (69.8%) and all of the quadruplets
were very preterm. A quarter (24.1%) of mildly
preterm babies, born at 32 to 36 weeks gestation,
werefrom multiple births. However, term babies
had asimilar rate of multiple pregnancies (2.60%)
as the general population of Australia (2.8%,
Australian Bureau of Statistics 1997) and New
Zealand (3.17%, Stats NZ, 2003).

3.4.2 Gender

Eachyear, dightly more male babiesare born than
female babies, with boys accounting for 51.3%
of al livebirthsin Australiain 2001 (Australian
Bureau of Statistics, 2002).

The proportion of malesin our cohort was 57.6%
(n: 3920) compared to 42.4% females (n: 2883).
For babies born at less than 32 weeks gestation,
54.3% (n: 1766) were male. Thisproportion rose
to 62.4% for babies born at term. Gender was
not able to be determined for two babies.

3.5 Birth

3.5.1 Place of birth

Babies are usually cared for in the hospital of
their birth. However, some high-risk babies may
need to be transferred to a hospital with alevel
11 NICU. When this can be anticipated, both the
mother and baby may be transferred before the
birth (in-utero) or the mother can ‘book’ at that
hospital. TheNHMRC clinica practiceguidelines
for care around preterm birth (1997) recommend
that wherever possible, births at less than 33
weeks should occur in a perinatal centre with a
NICU.

The majority of babies of less than 33 weeks
gestation in our cohort were born in a perinatal
centre (n: 3377; 88.2%). Of those, about half
(52.7%, n: 1778) had mothers who had booked
into that tertiary unit. As expected, at term the
proportion of babies born in a tertiary centre
decreased to 52.8% (n: 773). Overall, 76.6% of
the babiesin our cohort were born in a perinatal
centre (Tables 7 and 8).

3.5.2 Method of birth

The method of birth varied with gestational age
(Tables 11 and 12). However more than half
(57.1%) were born by caesarean section, and of
these half (58.4%) occurred before the onset of
labour (also known as an ‘elective’ caesarean).
This proportion was similar for all age groups.
Data were available for 99.8% of babies.

The caesarean section rate for al confinements
inAustraliain 1999 was21.9%. Notably, thisrate
roseto 48.7% for twin pregnancies and to 56.4%
for singleton babies born at 500 to 1500 grams.
Pregnancies where the baby presented in the
breech position at term were mostly delivered by
caesarean (82.4%, Nassar and Sullivan, 2001).
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At term, babies are usually born with their head
presenting first in the vagina (cephalic, 94.9% of
all confinements in Australia, Nassar and
Sullivan, 2001). For the term babiesin our cohort,
93.4% were cephalic and 5.4% were breech (data
availablefor 96.1% of cases). For the babiesborn
at lessthan 32 weeks gestation, presentation was
64.2% cephalic and 30.2% breech.

3.5.3 Condition at birth

The Apgar score is a clinical indicator used to
noteababy’ scondition at birth and is scored from
0to 10. A low score (less than 4 at one minute)
indicates that a baby that needs assistance with
their adaptation to extrauterine life in the form
of specialised resuscitation. The rate for this
happeningto Australian babiesis 2.3% each year
(Nassar and Sullivan, 2001). In the ANZNN
cohort, 22.3% (n: 324) term babies had a low
Apgar score as did 558 (17.3%) babies born at
lessthan 32 weeks. This suggeststhat a need for
assistance at birth can occur at any gestation, and
that all staff attending abirth should be skilledin
resuscitation. Dataavailablefor 99.3% of babies.

NHMRC' s clinical practice guidelines for care
around preterm birth (1997) recommends that
ideally, very preterm births should be attended
by NICU staff, and those less than 34 weeks
should be attended by someone with up-to-date
skillsin endotracheal intubation (passing atube
into the windpipe). Overall, 1921 babiesin our
cohort were intubated in labour ward to aid
resuscitation at birth, including 371 (42.2%)
babies of |essthan 32 weeks (99.9% dataavail able)

3.5.4 Transfer after birth

The reason for ababy’s transfer after birth may
include a precipitous preterm birth in a hospital
without aNICU; or no that bed was availablein
the hospital of birth. The reason could also be
that thisis a pre-planned birth in a hospital with
a NICU to ensure a managed transfer to a
specialised children’s unit; or the unexpected
need for intensive care treatment in aterm baby,
such as ventilation for meconium aspiration
syndrome.

After birth, atotal of 1377 babiesweretransferred
toaleve Il NICU by aspecialist retrieval team
who havetraining for the care of the sick newborn
and specialised equipment (“retrieved”, Tables9
and 10). Nearly half (45.6%, n: 628) of those
retrieved babies were born at term. Most of the
retrieved babies (n: 1261, 91.6%) werebornina
non-tertiary centre, but 87 (6.32%) were
transferred from another hospital with a NICU.
Of the babiesretrieved from atertiary centre, 65
(74.7%) wereterm or mildly preterm and received
surgery.

For the extremely preterm babies (born at less
than 28 weeks gestation), 95 wereretrieved after
birth and another 20 were brought to the tertiary
centre by other means.

A total of 262 (16.0% of all those babies who
were transferred) babies were transferred by a
non-specialist team such as an ambulance or the
flying doctor service. More than half of these
babieswere born either mildly preterm or at term
were and transferred from anon-tertiary hospital
(n: 151, 57.6%).
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3.6 Morbidity

Thereisahigh rate of morbidity amongst babies
who areadmitted to alevel |11 neonatal intensive
care unit. These are principally associated with
preterm birth or complications arising in babies
born at term such as the need for respiratory
assistance or major surgery.

Theregistration criteriafor thisaudit has sel ected
those newborn babies most at-risk of morbidity.
The outcomes reported are those identifiable
while the baby is in hospital, and relate to the
objectivesof theANZNN or to clinical indicators
being developed by the ANZNN. Many of these
outcomes have also been shown to be predictors
of later morbidity.

3.6.1 Respiratory distress

Theadaptation to life outside the uterus can cause
problems for both preterm and term babies.
Respiratory distressisamajor cause of morbidity
and accounts for alarge proportion of the use of
resourcesin these high-risk babies. Asreceiving
respiratory assistance for four or more hoursis
an eligihility criterion for this audit, only 586
(8.61%) babies did not have respiratory support.

The two main forms of mechanical assistance
with breathing are intermittent positive pressure
ventilation (IPPV) which involves endotracheal
intubation and continuous positive airways
pressure (CPAP). Both require specialised
nursing, medical and paramedical careand utilise
alarge component of available resources.

Of thebabiesadmittedtoaleve 111 NICU in 2001,
assisted ventilation was given to 5882 (Tables 13
and 14). The most common form of ventilation
was acombination of IPPV and CPAP (n: 2247).
‘CPAP only’ was given to 2159 babies, an
increase on last year and a continuing trend
observed since 1995 (Figure 6). ‘ IPPV only’ was
given to 1476 babies.

In 2001 the duration of ventilation was collected
in‘hours' rather than the previous'‘ days' (a‘day’
was defined as 4 or more hour in any one 24 hour
period). IPPV was given to babiesin our cohort
for atotal of 637 642 hours (26568 days). CPAP
was delivered for 916 245 hours (38179 days,
Tables 13 and 14; Appendix 1).

The treatment and aetiology of respiratory
distress changes with maturity (Figure 7), thus
gestational age groups are discussed separately.

3.6.1.1 Babies born at
less than 32 weeks gestation

All babiesadmitted for care at lessthan 32 weeks
gestation are part of thisaudit. Hence 297 babies
(9.1%) received no respiratory support of any
kind, including supplemental oxygen. Anocther
2757 (84.8%) babies had mechanical assistance
with breathing (IPPV and/or CPAP). Of these, a
quarter (24.4%, n: 792) had CPAP as their only
form of ventilation (Figures 8 and 10).

Theduration of ventilation increases on average,
with decreasing gestational age (Tables 13 and
14). The total duration of IPPV for these very
preterm babies was 481666 hours. Duration of
CPAP was 817558 hours (87.0% of total CPAP
hours). HMD was the predominant respiratory
diagnosis for babies born at less than 32 weeks
gestation (n: 3181, 68.3%, Figure 9).

High-frequency oscillation isaspecialised form
of mechanical ventilation given at 8-15 cycles
per second, in contrast to conventional IPPV
which is given at about one breath per second.
Of the 1965 very preterm babies given IPPV, 328
(16.7%) had high-frequency oscillation.

Nitricoxideisagasinhaled in very tiny amounts
to dilate the pulmonary blood vesselsand isused
primarily to treat pulmonary hypertension
(Barrington & Finer 2003; Finer & Barrington
2003). Nitric oxidewasgivento 75 babies (3.82%
of those receiving IPPV).

A pulmonary airleak requiring any drainage was
reportedin 163 babies (8.30% of those ventilated,
an increase from last year’ s 5.2%).

Oxygen therapy continues to be measured in
“days’ asbefore. Thistherapy was givento most
of the babies (88.1%) in thisgroup, for atotal for
94298 oxygen ‘ days'. Supplemental oxygenwas
given to 283 babies (9.78% of survivors) after
they went home from hospital. Most of these
babies (n: 205, 72.4%) were born at lessthan 28
weeks gestation (Table 15).

Chronic lung disease is defined as babies born at
less than 32 weeks gestation who require
respiratory support (supplemental oxygen and/ or
assisted ventilation) at 36 weeks post menstrual
age (PMA, gestationa age plus age after birth,
measured in weeks). There were 740 babieswho
met this definition (25.3% of survivors, Tables
15 and 16). In some areas, the definition for
chronic lung disease is a supplemental oxygen
requirement at 36 weeks PMA; 738 babies met
this definition.
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3.6.1.2 Babies born at
32 to 36 weeks gestation

The audit criteria primarily involves ventilatory
assistancein thisgestational age group. Only 190
(9.0%) of these mildly preterm babies did not
have any respiratory support at all, while 1805
(86.3%) babies received IPPV and/or CPAP.
CPAP alone was given to 966 babies, more than
half (53.5%) of those ventilated, and another rise
2000 (Figure 6). The predominant respiratory
disease was HMD (n: 940, 46.0%, Figure 7)
however, for those babies receiving CPAP only,
452 (47.5%) had non-specific disease.

High frequency ventilation wasgiven to 50 babies
(5.96% of thosereceiving |PPV) and 27 received
nitric oxide (Table 13). Pulmonary airleak was
seenin only 69 babies (3.8% of those ventilated)
and 20 babies required oxygen after discharge
home (Tables 15 and 16).

3.6.1.3

The main indication for respiratory support in
term babies is now non-specific respiratory
disease (n: 263, 20.1%), with HMD, meconium
aspiration syndrome, congenital malformation,
surgery and newborn encephal opathy accounting
for between 12 and 14% of babies each. A total
of 1320 term babies received some form of
assisted ventilation, with 401 receiving CPAP
alone (30.4% of those ventilated). There was a
reduction inthe use of high frequency ventilation
(n: 65) in 2001. However, the use of nitric oxide
(n: 212), extracorporeal membrane oxygenation
(n: 4) and the number of pulmonary airleaks
requiring drainage (n: 71) were similar to 2000.

3.6.1.4

Exogenous surfactant isatreatment primarily for
respiratory distress(HMD) and isgiven soon after
birth via the endotracheal tube. Its efficacy was
confirmed by a systematic review (Soll, 2003)
and this treatment is recommended (NHMRC,
1997). There were 2411 babies who received
IPPV for HMD in 2001. Surfactant was given to
2098 (87.3%, dataunavailablefor 7) babies. The
range of use between unitshad amedian of 87.8%
and interquartile range from 80.8 to 91.4%.
Another 35 babies received surfactant for HMD
but were not intubated for more than an hour (i.e.
not IPPV). Additionally 282 babies were treated
with surfactant for other respiratory diagnoses,
including meconium aspiration syndrome (n: 55),
non-specific respiratory distress (n: 51) and
congenital malformation (n: 44).

Babies born at term

Exogenous surfactant

3.6.2 Cerebral ultrasound

Ultrasound imaging of the head of very preterm
babiesisperformed to detect both intraventricul ar
haemorrhage (IVH), and the formation of cysts
and ventricular dilatation (hydrocephalus). An
initial ultrasound is generally performed during
thefirst week of lifeto detect signsof IVH. These
IVHs are graded according to an internationally
recognised method (Papile et al. 1978). More
severe grades are when the ventricle is dilated
with blood (grade11) or thereisblood in the body
of the brain (grade 1V), and these are markers of
possible later disability.

Of the babiesborn at lessthan 32 weeks gestation,
2419 (74.4% of all babies; 80.3% of those
examined) did not have an IVH detected on
ultrasound (or at post mortem, Figure 8, Tables
19 and 20). Another 236 (7.26%) babies did not
have an early ultrasound report. Two thirds (n:
155 65.7%) of these were in the 30 to 31 week
gestation group, indicating that some units are
not screening thisgroup. Another 65 (27%) babies
died before the third day of life.

A significant haemorrhage (grade l11 or 1V) was
detected in 154 (5.11%) babies, half (n: 72,
46.8%) of whom died. The proportion of babies
with significant haemorrhage increases as
gestation decreases (Table 19, Figure 8) , but the
absolute number of babies decreases (Figure 9).
The incidence of significant haemorrhage has
decreased from 8.0% in 1995, to 7.0% in 1996,
5.9% in 1997, 6.5% in 1998, 6.1% in 1999 and
6.3% in 2000. The median rate of significant
haemorrhage in the individual units is 4.96%
(with an interquartile range of 3.74% to 7.41%).

Later ultrasound examinations detect cystic
lesions (e.g.porencephalic cysts, periventricular
leukomalacia or encephal oclastic porencephaly)
and post-haemorrhagic hydrocephalus. Theseare
strong predictors of later abnormality. Therewere
2959 very preterm babies who survived to day
27 and did not have congenital hydrocephalus.
Of these, only 1820 (61.5%) had an ultrasound
dated at |east 3 weeks after birth. Of those babies,
1667 (91.6%) had a normal report.

Hydrocephal uswas reported for 28 babies (1.54%
of those with later ultrasounds recorded), 28
(1.54%) had porencephalic cystsand 63 (3.46%)
had peri-ventricular leukomalacia. Some babies
had multiple lesions detected, hence only 109
(5.99%) babies had amajor abnormality detected
ontheir late head ultrasound. No encephal oclastic
porencephaly was reported during 2001.
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Figure 13: Necrotising enterocolitis by year of birth, 1995-2001
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3.6.3 Eye examinations

Eyes of very preterm babies are examined to
monitor vascularisation which, if disrupted, can
result in retinopathy of prematurity (ROP). The
staging criteria for ROP were set by the
International committee for the classification of
retinopathy of prematurity (1984). If ababy’ seye
reaches threshold disease Stage |11 plus or Stage
IV, treatment with laser or cryotherapy may be
necessary to preserve vision.

The criteria most commonly used for ROP
screening in our region are birth at less than 31
weeks gestation or abirthweight of lessthan 1250
grams. There were 2371 babies who met these
criteriaand survived to 36 weeks post menstrual
age (i.e. when theeyeisfully vascul arised); 1486
(62.7%) of these babies were examined and did
not have ROP (Tables 21, 22).

Theresults of the examination were not available,
or the baby fell outside the local criteria, or an
examination was not performed for another 398
babies (16.8%). Other babies may havetheir eyes
examined, but this is at the discretion of the
neonatol ogist, and they are not reported here.

Significant eye disease (Stages Ill or 1V) was
reported for 122 babies (6.2% of those with
results noted). ANZNN definitions require that
the worst stage of ROP is recorded, even if the
retinopathy resolves with the subsequent
development of the eye.

Babies with ROP threshold disease have been
shownto benefit from treatment (The cryotherapy
for retinopathy of prematurity co-operative group,
1990). We commenced reporting ‘threshold’ in
2001 and this was identified in 61 babies,
however this item was not well reported.
Treatment for ROP was given to 82 babies.

3.6.4 Necrotising enterocolitis

Necrotising enterocolitis (NEC) is a disease of
the gut which usually affects the large intestine
(colon). Whilerare, it hasahigh rate of morbidity
and mortality in preterminfants and occasionally
in term infants. The cause of NEC is unknown,
but it has been associated with factors such as
very low gestational age and hypoxic events
(Beeby & Jeffery, 1992).

During 2001, there were 135 babies proven to
have NEC. Half (n: 78, 57.8%) of these babies
werelessthan 28 weeks' gestation, and two-thirds
(n: 111, 82.2%) were less than 32 weeks.

More than a third (n: 51, 37.8%) of all babies
with NEC died with NEC being implicated inthe
cause of deathin 37 (72.6%) of the 50 caseswhere
the details were reported. Thus the death rate
attributableto NEC in our cohort was 27.4 percent
of babies diagnosed with the disease. Forty-one
of thosewho died were born at |essthan 28 weeks
gestation and NEC was implicated in a similar
proportion of babies (n: 30, 73.2%).

The reported occurrence of this disease varies
greatly (Figure 13). There is a statistically
significant difference in the rate of NEC seenin
those babies born at |ess than 28 weeks gestation
in 1996 compared to 1997 (Figure 13). The
prevalence of NEC seen in all babies in our
cohorts are 2.02 per hundred (95% Confidence
Intervals: 1.7, 2.4) in 2001, 1.86in 2000, 1.64 in
1999, 2.36 in 1998, 2.02 in 1997, 2.46 in 1996
and 2.55in 1995.

3.6.5 Neonatal infection

Systemic infection is potentially a severe
morbidity for babieswith an attributable mortality
rate of around 10% (lsaacs et a. 1995). In this
cohort, infection is recorded as the number of
separate episodes of proven systemic infection
at any time and from any site. This includes
infection of the blood (septicaemia), the
cerebrospinal fluid (meningitis), urine (urinary
tract infection) and / or lung (pneumonia, | saacs
et a. 1995). Theinfection may occur early (during
thefirst 48 hoursof life) or later (after 48 hours).

At least one proven systemic infection was
reported for 960 (14.1%) babies in our cohort.
Thisproportionroseto 22.2% (n: 721) for babies
of lessthan 32 weeks gestation and to nearly half
(41.8%) of babies born at less than 28 weeks
gestation. The number of separate infective
episodes in these babies ranged from oneto ten.
Dataare known for 99.9% of babiesin the cohort.

Of the babiesin our cohort with proven infection,
143 or 14.9% died. Sixty (42.0%) of those who
died had infection implicated in their demise,
making an attributable mortality rate of 6.25
percent. For babies born at less than 28 weeks,
101 (23.4%) died and 46 (45.5%) had systemic
infection noted in their cause of death. In contrast,
94 (9.16%) babies born at term had a systemic
infection. Thirteen of these babies died (13.8%)
but only 4 had infection implicated in their cause
of death (30.8% of babieswho died but 4.26% of
those with an infection). Data on cause of death
are known for all but one baby.
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3.6.6 Neonatal surgery

Surgery in the newborn is a specialised field,
conducted in only a limited number of centres
such as children’s hospitals, or perinatal centres
in general hospitals with substantial paediatric
departments. These babies need specialist care
to stabilise their condition both before, during
and after an operation. Some less complex
procedures (eg cryo treatment for ROP (section
3.6.3)) are conducted at perinatal centres.

This cohort only includes babies admitted to a
NICU aspart of their first timein hospital. Many
other babies undergo surgery during their first
weeks of life but they either go homefirst, or to
paediatric units, such as for cardiac surgery. In
2001, 858 in our cohort had major surgery.

Half (n: 413, 48.1%) of the babiesin our cohort
who had major surgery were born at term. Half
of these term babies (n: 228, 55.2%) were born
inaperinatal centre and two-thirds of those babies
(n: 145, 63.6%) had a congenital malformation
diagnosed before birth, allowing the birth to be
planned to be close to expert care. Major
malformations were detected in most (n: 384,
93.0%) of the term babies having surgery.
Twenty-two (5.3%) of the term babies who had
major surgery died, and their death could be
directly attributed to a congenital malformation
in 14 (63.6%) cases. While 4 of these term babies
diedin thefirst week of life, 9 died after day 28.
This pattern was also evident in the other
gestational age groups with 11 (57.9%) dying
after day 28 in the 32-36 week group and 21
(45.7%) in the less than 32 weeks group.

For the babies born at 32 to 36 weeks gestation,
196 had major surgery. Nineteen (9.69%) of these
babies died and their death was attributed to a
congenital malformation in 13 (68.4%) cases.
Two-thirds (n: 130, 66.3%) of these babies were
borninaperinatal centreand half (n: 72, 55.4%)
had the malformation diagnosed antenatally.

The very preterm babies who had major surgery
wereafar more heterogenous group, with reasons
for their surgery ranging from treatment for
necrotising enterocolitis to correction of a
congenital malformation. Of the 249 (7.66%)
babieswho had surgery, 46 died (18.5%) but only
7 (15.2%) had alethal congenital malformation.

3.7 Outcome

3.7.1 Survival

Overall, the majority of babies in this highly
selective, high-risk cohort survived to go home
(91.6%). Survival is dependent on many factors,
including gestational age and birthweight. Data
are presented as survival to discharge home by
week of gestational age and by birthweight group
(Figures14 and 15, Tables23 and 24). These data
include babies who are back-transferred to level
Il or level | nurseries, and those who are
transferred to other tertiary centres. These data
differ from those usually reported for State or
National populations asthey represent only those
high-risk babieswho were admitted to alevel 11
NICU. They do not include babies who were
stillborn, died in labour ward or who died in
hospitals without aNICU.
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To provide a comprehensive picture, these data 3.7.2 Discharge from

are reported as survival to 7 days, to 28 days ; :

(neonatal death) and to discharge to home. Data registration NICU

are available for 97.3% of all infants with After their stay in newborn intensive care, babies
outcome unknown only for 184 babiesat thetime gotoalevel Il nursery in either the same hospital
of printing. or another centre. In 2001, of the 6237 babies

] ) ) who survived to go home, half (n: 3083; 49.4%)
The presence of amajor congenital malformation went home from their original hospital of

that is known to have contributed to the death of registration. Thisratewas higher for term babies

the baby (a lethal congenital malformation) is (" 908, 68,0%) than for babies born mildly

noted. In 2001, the death of 129 babies (227% preterm (n: 1010, 503%) and those born at less

of thosewho died) could be directly attributed to than 32 weeks gestation (n: 1165, 40.2%).

a major malformation. Half (n: 65, 50.4%) of

these babies died before aweek of age. Themagjority (n: 2682, 80.1%) of babieswho were
] ) ] ) o transferred went to a level | or level |1 nursery

Five hu_ndred and sixty-nine babies died in our before going home. The remaining babies were

cohort in 2001. When death occurred, it was transferred to a hospital with alevel 111 nursery

during thefirst day of lifefor 76 (13.4%) babies (n: 201) or achildren’s hospital (n: 270).
and within the first week for more than half (n:

298, 52.4%) of the babies who died. At 28 days, Discharge data have been received from over 300
467 (82.1%) babies had died (neonatal death). hospitals across Australia and New Zealand to
Another 102 infantsdied after thistimewhilestill provide outcome information for the babies
in hospital. covered inthisaudit. Babieswho weretransferred

_ _ to a participating level 1l nursery before going
Of the babies who died, 75 (15.2%) were home are discussed in Section 4.6.

transferred to another hospital. Five went to
another hospital with alevel |11 nursery. Another Data given in Tables 25 and 26 pertain to all
55 (77.3%) babies went to a children’s hospital, babies, not just those who survived.

and of those, 24 (40.0%) had alethal congenital
malformation. The remaining 15 babies went to
anon-tertiary centre.

3.7.3 Going home

The total amount of time spent in hospital is
related to many factors (especially maturity at
birth) and thereiswide variation in the length of
stay between individuals (Figure 16, Tables 27
and 28). However, surviving extremely preterm
babies are usually discharged home around their
due date (term equivalent age or 40 weeks post
menstrual age, Figure 17) and preterm babies
usually go home afew weeks before they aredue.

Better than 95% survival is seen for babies born
from 29 to 34 weeks gestation (Figure 15). The
survival of the more mature babiesisaround 90%,
indicating the high-risk criteria that we have
applied to the cohort. The lower survival rate at
termisalso dueto theinclusion of the 49 babies
with a lethal congenital malformation. If these
babiesare excluded fromthedata, overall survival
for term babies increases from 91.2% to 94.4%.

In fact, the overall survival for the whole cohort Term babies who receive intensive care for
rises from 91.6% to 93.4% when babies with respiratory support or surgery tend to stay in
lethal congenital malformation are excluded. hospital for one to three weeks. In contrast, data

for al babies born in Australiaduring 1999 who
survived to go home, shows them going home
fromtheir hospital of birth before 7 days (88.1%,
Nassar and Sullivan, 2001).

The perinatal death ratefor al Australiain 1999
was 8.7 per 1000 births using the Australian
definition of 20 weeks gestation or 400 grams
birthweight; or 4.8 per 1000 using the WHO
definition of 22 weeks gestation or 500 grams Over theperiod 1995 to 2001, there hasbeen little
birthweight (Nassar and Sullivan, 2001). change in the median length of stay of ANZNN
babies when considering timein hospital against
gestational age at birth (Figure 17). These data
arefor all survivorsand includetime spentinall
hospitals, including peripheral hospitals, until the
baby goes home. These discharge data are now
available for 97.4% of al babiesin the cohort.
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4 Results - babies registered to

level Il nurseries

4.1 In general

Level Il nurseries have specia care facilities to
manage mildly or moderately ill babies, with
varying levels of resourcesfor neonatal intensive
care (Section 3.1.4). Since 1998, every hospital
in New Zealand with alevel |1 nursery has been
amember of theANZNN. Collaborating with the
network includes contributing to the audit of high-
risk infants admitted to their nursery. The actual
number of level 11 units in New Zealand has
varied over thisperiod, but careistakentoinvolve
all unitswho carefor such babies. The Tasmanian
hospital withalevel Il nursery joinedtheANZNN
in 1999.

Theregistration criteriafor level 1 nurseriesare
the same as for level 111 nurseries (Section 2.1)
allowing an audit of the full cohort of live-born
babies admitted to anursery in New Zealand and
in Tasmaniawho are born at less than 32 weeks
gestation, or less than 1500 grams birthweight,
or who received assisted ventilation for four or
more hours. Infants receiving surgery were also
included, although those who went directly to a
paediatric or cardiac unit without aneonatal unit
are not included.

Babieswho were transferred to alevel 111 NICU
within 28 days of birth were registered to that
level |1l nursery, and are reported in Section 3 of
this report. Therefore, babies were registered to
aleve Il nursery if their hospital stay wasentirely
within non-tertiary hospitals, or they were
transferred to a level 111 NICU after 28 days, or
they were transferred to a children’s hospital
without being admitted to alevel |11 nursery.

In 2001, 363 babiesfulfilled the ANZNN criteria
and were registered to one of the 15 level 11
nurseries (Figures 18 and 19, Tables 29 and 30).
This number continues to increase from 156 in
1998 (when only New Zealand units contributed
to the audit), to 301 in 1998 and 319 in 2000. In
the current cohort, 58 (16.0%) were born at less
than 32 weeks gestation, 48 (13.2%) weighed less
than 1500 grams at birth, 320 (88.2%) received
assisted ventilation and 7 (1.93%) babies had
major surgery. Therewere no babieseligiblefor
the audit this year in 3 nurseries while the
maximum number was 71 (Figure 20).

4.2 Antenatal

Antenatal corticosteroids were administered to
the mothers of 36 of the 58 (62.1%) babies born
at less than 32 weeks gestation, with 55.6%
receiving a complete course.

As with babies registered to level 111 units, the
most common obstetric complicationsleading to
the baby’s birth for very preterm babies were
preterm labour (41.4%) and rupture of the
membranes prior to labour beginning (17.2%).
Therewasasimilar pattern for the babiesborn at
32-36 weeks gestation, but for term babies, half
(48.4%) had noidentifiable problem. M ost babies
(91.1%) were booked at the hospital of their birth,
and registration.

4.3 Baby and birth

Asexpected, therewere more mal e babies (n: 220,
60.6%) than females (n: 143, 39.4%), and the
number of babiesborn from amultiple pregnancy
was higher than usual (n: 36, 9.92%). The
majority of babies were born vaginaly (n: 167,
46.1%), but another third (n: 121, 33.2%) were
born by caesarian section after labour began.

A low Apgar score (lessthan 4 at 1 minute) was
recorded for 38 babies (10.5%) and 32 babies
required endotracheal intubation in labour ward
to assist in their adaptation to extrauterine life.

4.4 Morbidity

4.4.1 Respiratory disease

Respiratory support (IPPV and/or CPAP and/or
supplemental oxygen) was given to al but 26
(7.67%) babies. The most common diagnosesfor
the 337 babies with support were non-specific
respiratory distress (n: 153, 45.4%) and hyaline
membrane disease (n: 117, 34.7%). Meconium
aspiration syndrome was seen in 29 (24.6% of
term babies).

Supplemental oxygen was given to 328 babies
(90.4% of the cohort) for atotal of 1529 ‘days
(Table 31). Three babies received supplemental
oxygen after going home.

page 22 Results - babies registered to level Ill nurseries



number number
300 300
Total number of babies registered:
250 2001 n: 365 - 250
2000 n: 319
200 1 1999 n: 301 I 200
1998 n: 156
150 I 150
100 I 100
N ‘ B
0 0
98 99 00 01 98 99 00 O1 98 99 00 O1 98 99 00 01
< 32 weeks > 31 weeks and > 31 weeks and > 31 weeks and
gestation IPPV or CPAP <1500 gram surgery
(no IPPV or CPAP)
Figure 18: Number of babiesregistered to level |1 unitsby registration criteria, 1998-2001
number number
50 50
2001 Data are collected for all Data are collected for babies:
457 = 2000 babies born at less than * porn weighing less than 1500g or [ 4°
i 32 weeks gestation * receive assisted ventilation or | x
401 -5-1999 A, : i 40
receive major surgery
35/ —#-1998 - 35
30 - 30
25 - 25
20 - 20
15 15
10 - 10
5 - -5
0 -4 . 0
22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43
Gestational age (completed weeks)
Figure 19: Number of babiesregistered to level || units by gestational age, 1998-2001
number number
100 100
90 - Bl Babies born at L 90
32 - 43 weeks' gestation
80 - ) - 80
OBabies born at
less than 32 weeks' gestation r70
r 60
r 50
r 40
r 30
r 20
.
0 0
Individual level Il nurseries
Figure 20: Number of babiesregistered to level |1 units by registration nursery, 2001

Results - babies registered to level Ill nurseries page 23



Assisted ventilation was given to 320 babies, with
286 (89.4%) receiving CPAP only. The median
and total duration of assisted ventilation was
comparatively short (Table 31), with a total of
1965 hours of IPPV and 13771 hours of CPAP".

Exogenous surfactant was given to 20 of the 23
babies (86.7%) receiving four or more hours of
IPPV for hyaline membrane disease. Pulmonary
airleak requiring drainage was seen in 4 babies.

Nitric oxide and high frequency oscillation
ventilation are not used in alevel Il nursery..

4.4.2 Cerebral ultrasound

The head ultrasound done in the first week of
life showed no intraventricular haemorrhage
(IVH) for 40 (90.1%, Table 32) babies born at
less than 32 weeks gestation. One (2.3%) baby
had asignificant IVH (gradelll or 1V). However,
of the 57 babies eligible for an ultrasound
examination, only 44 were reported (77.2%; one
baby died on day one). Half (n: 27, 47.4%) of the
eligible babies had alate head ultrasound, all of
which were reported to be normal.

4.4.3 Eye examination

Screening for retinopathy of prematurity (ROP)
was reported for 27 (79.4%) of the 34 babies
eligibleto havetheir eyesexamined for ROP (i.e.
born at less than 31 weeks or less than 1250
grams). One baby had significant ROP (Stage 3
or 4) requiring treatment.

4.4.4 Other morbidities

Proven systemic infection was seen in 25 babies
with arate of 13.7% for those born at less than
32 weeks gestation to 10.9% at term.

Necrotising enterocolitis was proven for three
babies, one of whom received surgery. Six other
babies received surgery, five of whom wereterm
and had cardiac malformations.

4.5 Outcome

In 2001, 358 of the 363 babies registered to a
leve 1l unit survived to go home (98.6%, Table
33). This high survival rate reflects the more
mature gestations and the overall lower risk of
these babies compared to those babies requiring
intensive care (Section 3).

The five deaths all occurred within the first two
weeks of life, with three babies having a
congenital malformation considered to be
implicated in their death. At the time of
publication, discharge datawere availablefor 362
of the 363 babies (99.7%).

Only 27 (7.44%) babies were transferred to
another hospital prior to going home. Of these, 8
went to a hospital with alevel 111 nursery after
day 28, and three babies were transferred to a
hospital with facilitiesfor cardiac surgery.

Babies born at term who survived to go home
tended to stay in hospital for aweek (median days:
7; interquartile range: 5-10 days). For mildly
preterm babies the median stay was two weeks
(babiesborn at 34 to 36 weeks' gestation, median:
14 days; interquartile range: 10.5 - 20 days) and
babies born at 32 to 33 weeks tended to be in
hospital for a month (median: 28 days inter-
guartile range: 19.5 - 36 days).

Very preterm babies (born at 30-31 weeks) were
in hospital for a median stay of 42 days (inter-
quartilerange 34 - 47 days). Thisequatesto these
babies going home at 36 to 37 weeks post
menstrual age. The babieswho were born at less
than 30 weeksand remained in alevel |1 nursery
arefew (n: 16) and they tended to go homearound
thetimethat they were due (term equivalent age).

4.6 Levellllto level ll
transfers

Of the 6805 babiesregisteredtoan ANZNN level
Il nursery, 255 were transferred to one of the
level 1| hospitals described in this section. Most
transferred babies (n: 167, 65.5%) were born at
less than 32 weeks gestation, and they tended to
be transferred to alevel 11 unit at three weeks of
age (median age: 23 days, interquartile range 12-
41.5). Themore mature babies (born at morethan
31 weeks) stayed inthelevel 111 unit for amedian
of 9 days (interquartile range 6-17 days). Ten
(3.9%) babieswere transferred back to atertiary
centre for care prior to going home. This may
have been for a new illness, or to have surgical
repair of aninguinal hernia

Many babies continued their respiratory support
after back-transfer. Twenty babies received at
least one day of continuous positive airways
pressure ventilation after transfer and 58 babies
received supplemental oxygen (28.3% of those
who received oxygen).

page 24 Results - babies registered to level | | nurseries



5 References

Australian Bureau of Statistics. Births 2001,
Canberra: ABS Catalogue No. 3301.0, 2002
Government Printing Service.

Barrington KJ & Finer NN. Inhaled nitric oxide
in preterm newborn infants with respiratory
failure (Cochrane Review). In: The Cochrane
Library, Issue 1, 2003. Oxford: Update Software.

Beeby PJ& Jeffery H. Risk factorsfor necrotising
enterocaolitis: the influence of gestational age.
Arch Dis Child 1992; 67:432-435.

Crowley P. Corticosteroids prior to preterm
delivery (Cochrane Review). In: The Cochrane
Library, Issue 1, 2003. Oxford: Update Software.

Crowley PA. Antenatal corticosteroid therapy: a
meta-analysis of the randomized trials, 1972 to
1994. Am J Obstet Gynecol 1995; 173:322-335.

Donoghue DA & Cust A. Australian and New
Zealand Neonatal Network, 1999. Sydney:
ANZNN 2001.

Donoghue DA & Cust A . Australian and New
Zealand Neonatal Network, 1998. Sydney: AIHW
National Perinatal Statistics Unit, 2000.

Donoghue DA Australian and New Zealand
Neonatal Network, 1996-1997. Sydney: AIHW
National Perinatal Statistics Unit, 1998.

Donoghue DA. Australian and New Zealand
Neonatal Network, 1995 Sydney: AIHW National
Perinatal Statistics Unit, 1997.

Finer NN & Barrington KJ 2000. Nitric oxide
for respiratory failure in infants born at or near
term (Cochrane Review). In: The Cochrane
Library, Issue 1, 2003. Oxford: Update Software.

Harding JE, MilesFK, Becroft DM, AllenBC &
Knight DB. Chest physiotherapy may be
associated with brain damage in extremely
premature infants. J Pediatr 1998; 132:440-444.

Health Care Committee Expert Panel on Perinatal
Morbidity. Perinatal Morbidity, Canberra: 1995,
Australian Government Publishing Service.

ICD.9.CM International Classification of
Diseases, 9™ revision, Clinical Modification.
1990, Ann Arbour: Edwards Brothers Inc.

International Committeefor the Classification of
Retinopathy of Prematurity. An international
classification of retinopathy of prematurity,
Pediatr 1984; 74:127-133.

|saacs D, Barfield CP, Grimwood K, McPheeAJ,
Minutillo C & Tudehope DI. Systemic bacterial
and fungal infections in infants in Australian
neonatal units. Australian Study Group for
Neonatal Infections. MJA 1995; 162:198-201.

Liggins GC & Howie RN. A controlled trial of
antepartum glucocorticosteroid treatment for
prevention of the respiratory distress syndrome
in premature infants, Pediatr 1972; 50: 515-525.

Nassar N & Sullivan EA 2001. Australia’'s
Mothers & Babies, 1999. AIHW Cat. No. PER
15. Sydney: AIHW National Perinatal Statistics
Unit (Perinatal Statisticsno 19).

NHMRC Clinical practice guidelines for care
around pretermbirth 1997. Canberra: Australian
Government Publishing Service.

Papile LA, Burstein J, Burstein R & Koffler H
Incidence and evolution of subependymal and
intraventricular haemorrhage: a study of babies
with birth weights less than 1500 gm. J Pediatr
1978; 92:529-534.

Soll, RF. Prophylactic natural surfactant extract
for preventing mortality and morbidity in preterm
infants (Cochrane Review). In: The Cochrane
Library, Issue 1, 2003. Oxford: Update Software.

Statistics New Zealand Te Tari Tatau 2003
Demographic Trends 2001. Wellington.

The STOP-ROP Multicentre Study Group.
Supplemental Therapeutic Oxygen for Pre-
threshold Retinopathy Of Prematurity (STOP-
ROP), arandomised, controlled trial. I: primary
outcomes. Pediatr 2000; 105:295-310.

The Cryotherapy for Retinopathy of Prematurity
Co-operative Group. Multicenter trial for
cryotherapy for retinopathy of prematurity: one
year outcome - structure and function. Arch
Opthalmol. 1990;108:1408-1416.

" References page 25



6 Tables

6.1 Babies registered to level lll nurseries

Table 1: Number of babies at Table 2: Number of babies at
each gestational age, each birthweight group,
2001 2001

Gestational age Cumulative Birthweight group Cumulative

(completed weeks) Number per cent (grams) Number per cent
21 — — 250-499 45 0.66
22 6 0.09 500-599 103 2.17
23 74 1.28 600-699 198 5.08
24 177 3.78 700-799 200 8.02
25 229 7.14 800-899 236 115
26 237 10.6 900-999 261 15.3
27 308 15.2 1000-1099 294 19.7
28 448 21.7 1100-1199 340 24.6
29 457 28.5 1200-1299 366 30.0
30 573 36.9 1300-1399 343 35.1
31 741 47.8 1400-1499 405 41.0
(All babies <32 weeks) 3250 (All babies less than 1500g) 2971
32 580 56.3 1500-1999 1268 59.7
33 446 62.8 2000-2499 847 72.1
34 434 69.2 2500-2999 663 81.8
35 352 74.4 3000-3499 609 90.8
36 279 78.5 3500-3999 416 96.9
37 286 82.7 4000 and over 211 100
38 334 87.6 All babies 6805
39 237 91.1
40 382 96.7
41 181 99.4
42 41 99.9
43 3 100
44 — 100
All babies 6805

Note: ~ ANZNN cohort includes all babies born at less than 32 completed weeks gestation or weighing less than 1500 grams. Those babies born
above that gestation or birthweight must require assisted ventilation or major surgery to be included in the cohort.
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Table 3: Antenatal corticosteroid use by gestational age group, babies less
than 34 weeks gestation, 2001

Antenatal steroid use 20-23 24-25 26-27 28-29 30-31 32-33 < 34?/\/6‘:(3'52
Number
None 3 33 83 103 162 252 636
Incomplete course 32 103 131 194 280 204 944
Course completed 32 199 248 399 615 342 1835
Course completed >7 day 1 40 54 140 150 130 515
Unknown 12 31 29 69 107 98 346
All babies 80 406 545 905 1314 1026 4276
Per cent
None 4.4 8.8 16.1 12.3 13.4 27.1 16.2
Incomplete course 47.1 27.5 25.4 23.2 23.2 22.0 24.0
Course completed 47.1 53.0 48.0 47.7 51.0 36.9 46.7
Course completed >7 day 1.4 10.7 10.5 16.8 12.4 14.0 13.1
All babies 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Notes 1. Corticosteroids given antenatally via any route to the mother at a time likely to enhance fetal lung maturation is considered to be
‘complete’ when more than one dose of corticosteroids is given, and first dose was given more than 24 hours and less than 8 days
before the baby's birth.

2. ‘Unknown’ or ‘not available’ data are excluded from per cent calculations.

Table 4. Antenatal corticosteroid use by birthweight group, babies less than
2500 g birthweight, 2001

Antenatal steroid use 250-499  500-749  750-999 1000-1249 1250-1499 1500-1999 2000-2499 <ngtl)%sg
Number
None — 26 76 112 158 286 424 1082
Incomplete course 9 106 138 180 164 252 111 960
Course completed 24 206 273 355 397 479 146 1880
Course completed >7 day 6 38 66 101 124 148 84 567
Unknown 6 33 36 71 86 103 82 417
All babies 45 409 589 819 929 1268 847 4906
Per cent
None — 6.9 13.7 15.0 18.7 24.6 55.4 24.1
Incomplete course 23.1 28.2 25.0 24.1 19.5 21.6 145 21.4
Course completed 61.5 54.8 49.4 47.4 47.1 41.1 19.1 41.9
Course completed >7 day 15.4 10.1 11.9 13.5 14.7 12.7 11.0 12.6
All babies 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Notes 1. Corticosteroids given antenatally via any route to the mother at a time likely to enhance fetal lung maturation is considered ‘complete’
when more than one dose of corticosteroids is given, and first dose was given more than 24 hours and less than 8 days before the

baby's birth.

2. Unknown’ or ‘not available’ data are excluded from per cent calculations.
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Table 5:

Plurality by gestational age group, all babies, 2001

Plurality 20-23 24-27 28-31 32-33 34-36 37-44 All babies
Number
Singleton a7 725 1528 718 869 1426 5313
Twins 30 211 593 272 183 38 1327
Triplets 3 15 95 36 13 — 162
Quadruplets — — 3 — — — 3
Unknown — — — — — — —
All babies 80 951 2219 1026 1065 1464 6805
Per cent
Singleton 58.8 76.2 68.9 70.0 81.6 97.4 78.0
Twins 37.5 22.2 26.7 26.5 17.2 2.6 19.5
Triplets 3.7 1.6 4.3 35 1.2 — 2.4
Quadruplets — — 0.1 — — — 0.1
All babies 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Note:  ‘Unknown’ and ‘not available’ data are excluded from per cent calculations.
Table 6: Plurality by birthweight group, all babies, 2001
250- 500- 750- 1000- 1250- 1500- 2000- 2500- 3000- 3500-
Plurality 499 749 999 1249 1499 1999 2499 2999 3499 3999 4000+ All babies
Number
Singleton 26 297 447 576 602 870 668 605 596 415 211 5313
Twins 17 100 129 206 264 369 170 58 13 1 — 1327
Triplets 2 12 13 36 61 29 9 — — — — 162
Quadruplets — — — 1 2 — — — — — — 3
Unknown — — — — — — — — — — — —
All babies 45 409 589 819 929 1268 847 663 609 416 211 6805
Per cent
Singleton 578 726 759 703 648 686 789 913 979 99.8 100.0 78.0
Twins 378 245 219 252 284 291 20.1 8.7 2.1 0.2 — 195
Triplets 4.4 29 2.2 4.4 6.6 2.3 1.0 — — — — 2.4
Quadruplets — — — 0.1 0.2 — — — — — — 0.1
All babies 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Note: ‘Unknown’ and ‘not available’ data are excluded from per cent calculations.
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Table 7: Level of hospital of birth by gestational age group, all babies, 2001

Level of hospital 20-23 24-27 28-31 32-33 34-36 37-44 All babies
Number
Not born in a hospital — 7 14 10 11 20 62
Hospital, no level 11l NICU 6 106 243 170 333 670 1528
Hospital with level 1l NICU 74 838 1962 846 720 773 5213
Unknown — — — — 1 1 2
All babies 80 951 2219 1026 1065 1464 6805
Per cent
Not born in a hospital — 0.8 0.6 1.0 1.0 14 0.9
Hospital, no level 11l NICU 7.5 11.1 11.0 16.6 31.3 45.8 225
Hospital with Level Il NICU 92.5 88.1 88.4 82.4 67.7 52.8 76.6
All babies 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Note:  ‘Unknown’ or ‘not available’ data are excluded from per cent calculations.

Table 8: Level of hospital of birth by birthweight group, all babies, 2001

250- 500- 750- 1000- 1250- 1500- 2000- 2500- 3000- 3500-

Level of hospital 499 749 999 1249 1499 1999 2499 2999 3499 3999 4000+ All babies
Number

Not born in a hospital — — 8 7 5 11 10 5 5 6 5 62

Hospital, no level Il NICU — 29 65 87 102 198 231 249 275 205 87 1528

Hospital with level 1ll NICU 45 380 516 725 822 1059 605 408 329 205 119 5213

Unknown — — — — — — 1 1 — — — 2

All babies 45 409 589 819 929 1268 847 663 609 416 211 6805
Per cent

Not born in a hospital — — 14 0.9 0.5 0.9 1.2 0.8 0.8 14 2.4 0.9

Hospital, no level 11l NICU — 71 110 106 11.0 156 273 376 452 493 412 22.5

Hospital with level IINICU 100 929 87.6 885 885 835 715 616 540 493 564 76.6

All babies 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Note:  ‘Unknown’ or ‘not available’ data are excluded from per cent calculations.
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Table 9: Transport type by gestational age group for babies transferred
immediately after birth to registration hospital, 2001

Transportation method 20-23 24-27 28-31 32-33 34-36 37-44 All babies
Number

Non-specialised transport® 5 % 200 152 302 628 262

Specialist transport team® 1 19 49 25 52 116 1377

All babies 6 109 249 177 354 744 1639
Per cent

Non-specialised transport® 16.7 17.4 19.7 14.1 14.7 15.6 16.0

Specialist transport team 83.3 82.6 80.3 85.9 85.3 84.4 84.0

All babies 100.0 100.0 100.0 100.0 100.0 100.0 100.0

(a) Baby is transferred by a non-specialist transfer method, including transport by ambulance.
(b) A specialist neonatal transport retrieval team using appropriate equipment retrieves the baby.

Note:  These data represent those babies who qualify for the ANZNN cohort only, and do not include neonates who are transferred to a paediatric
intensive care unit, or who are transferred after the perinatal period.

Table 10: Transport type by birthweight group, for babies transferred
immediately after birth to registration hospital, 2001

250- 500- 750- 1000- 1250- 1500- 2000- 2500- 3000- 3500-

Transportation method 499 749 999 1249 1499 1999 2499 2999 3499 3999 4000+ All babies
Number

Non-specialised transport®  __ 5 11 19 17 33 33 39 45 45 15 262

Specialisttransportteam® 55 g9 74 gg 173 211 237 257 177 78 1377

All babies — 27 71 93 105 206 244 276 302 222 93 1639
Per cent

Non-specialised transport® 185 155 204 162 160 135 141 149 203 161 16.0

Specialist transportteam® g5 ga5 706 838 840 865 859 851 797 839 84.0

All babies — 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

(a) Infant is transferred by a non-specialist transfer method, including transport by ambulance.
(b) A specialist neonatal transport retrieval team using appropriate equipment retrieves the baby.

Note:  These data represent those babies who qualify for the ANZNN cohort only, and do not include neonates who are transferred to a paediatric
intensive care unit, or who are transferred after the perinatal period.
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Table 11: Method of birth by gestational age group, all babies, 2001

Mode of birth 20-23 24-27 28-31 32-33 34-36 37-44 All babies
Number

Vaginal 68 390 747 296 395 705 2601

Vaginal with instruments 3 14 66 35 49 141 308

Caesarean section —

emergency (labour) 7 293 540 258 240 279 1617

Caesarean section -

elective (no labour) 2 253 863 433 379 336 2266

Unknown — 1 3 4 2 3 13

All babies 80 951 2219 1026 1065 1464 6805
Per cent

Vaginal 85.0 41.1 33.7 29.0 37.2 48.2 38.3

Vaginal with instruments 3.7 15 3.0 3.4 4.6 9.7 4.5

C. section with labour 8.8 30.8 24.4 25.2 22.6 19.1 23.8

C. section without labour 25 26.6 38.9 42.4 35.6 23.0 334

All babies 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Note:  ‘Unknown’ or ‘not available’ data are excluded from per cent calculations.

Table 12: Method of birth by birthweight group, all babies, 2001

250- 500- 750- 1000- 1250- 1500- 2000- 2500- 3000- 3500-

Mode of birth 499 749 999 1249 1499 1999 2499 2999 3499 3999 4000+ All babies
Number

Vaginal 13 194 180 253 302 463 321 291 281 199 104 2601

Vaginal with instruments — 7 10 8 33 52 43 38 52 49 16 308

Caesarean section —

emergency (labour) 3 84 172 231 230 305 215 137 124 69 47 1617

Caesarean section —

elective (no labour) 29 123 227 326 361 445 266 196 152 98 43 2266

Unknown — — 1 3 3 2 y— 1 1 13

All babies 45 409 589 819 929 1268 847 663 609 416 211 6805
Per cent

Vaginal 289 476 306 309 326 366 38.0 440 46.1 480 495 38.3

Vaginal with instruments — 1.7 1.7 1.0 3.6 4.1 5.1 5.7 85 11.8 7.6 4.5

C. section with labour 6.7 206 29.2 282 248 241 254 207 204 166 224 23.8

C. section without labour 644 301 385 399 390 352 315 296 250 236 205 334

All babies 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Note:  ‘Unknown’ or ‘not available’ data are excluded from per cent calculations.
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Table 13: Respiratory support by gestational age group, all babies, 2001

All
Type of respiratory support 20-23 24-27 28-31 32-33 34-36 37-44  babies
IPPV n 79 895 1051 368 498 947 3838
median (hours) 192 192 42 375 50 48
interquartile range (hours) 33-681.5 51-552.5 21-94.5 18.75 -72 24-91.75 24-10.5
no IPPV (n) 1 56 1168 658 567 517 2967
data not available — — — — — — —
ECMO n — — — — — 4 4
Nitric oxide n 8 48 19 12 15 121 223
High freq ventilation n 35 221 72 16 34 65 443
Air leak (with drainage) n 11 79 73 34 35 71 303
CPAP n 33 793 1616 751 721 701 4615
median (hours) 792 586 72 27 56 24
interquartile range (hours) 616 — 1032 282 -902 24 — 192 14 - 62 13-55 9-48
no CPAP (n) 47 158 603 275 344 763 2190
data not available — — — — — — —
Oxygen n 79 924 1649 746 831 1140 4445
median (days) 10 59 5 3 5 4
interquartile range (days) 2-1125 18-94 2-30 2-6 2-7 2-8
no oxygen (n) — 21 540 264 222 293 2360
data not available 1 6 30 16 12 31 96
All babies 80 951 2219 1026 1065 1464 6805

Note: Median and range (hours or days) are for those babies who received this therapy.

Table 14: Respiratory support by birthweight group, all babies, 2001

250- 500- 750- 1000- 1250- 1500- 2000- 2500- 3000- 3500-
Type of respiratory support 499 749 999 1249 1499 1999 2499 2999 3499 3999 4000+

IPPV n 45 397 486 496 364 505 404 377 388 258 125
median (hours) 275 319 120 51 37 42 39 47 48 55.5 42

interquartile range 57-991 81-774 42-370 24-138 19-85 19-74 20-72 24-96 27-103 32-107 21-79

no IPPV (n) — 12 103 323 565 763 443 286 221 158 86

data not available — — — — — — — — — — —

CPAP n 22 289 504 648 574 917 624 411 301 215 115
median (hours) 637 669 504 168 57 33 24 24 24 24 24

interquartile range 501-1006 312-1032 168-816 48-452 23-139 16-74 13-58 12-54 11-48 9-48 12-48

no CPAP (n) 23 120 85 171 355 351 223 252 308 201 96

data not available — — — — — — — — — — —

Oxygen n 45 401 537 667 599 926 674 529 501 325 173
median (days) 15 76 46 22 5 4 4 4 4 4 3

interquartile range 2-128 10-108 9-81 3-54 2-26 2-7 2-7 2-7 2-8 2-8 2-7

no Oxygen (n) — 4 47 148 309 328 163 246 99 84 35

data not available — 4 5 7 21 14 10 8 9 7 3

All babies 45 409 589 819 929 1268 847 663 609 416 211

Note:  Median and range (hours or days) are for those babies who received this therapy.
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Table 15: Supplemental oxygen dependency by gestational age group, all

babies, 2001
Oxygen dependency 20-23 24-27 28-31 32-33 34-36 37-44 All babies
Oxygen therapy at day 28 31 648 433 41 38 61 1252

Per cent survivors with

oxygen therapy on day 28 93.9 83.6 20.1 4.1 3.7 45 19.8
Chronic lung disease® 25 449 266 — — _ 740
Per cent of survivors with

chronic lung disease ® 89.3 59.9 12.4 — — — 25.3
Oxygen therapy after

discharge to home 15 185 81 9 9 16 315
Data not available — 1 — — 1 — 2
All babies 80 951 2219 1026 1065 1464 6805

(a) Chronic lung disease is defined as requiring respiratory assistance, ie supplemental oxygen and/or mechanical ventilation and/or
continuous positive airways pressure) at 36 weeks post menstrual age (PMA, gestational age plus chronological age) for babies born at
less than 32 weeks gestation.

(b) Calculated as the total number with Chronic Lung Disease as a percentage of those alive at 36 weeks PMA who have oxygen therapy
information available.

Note: 1. ‘Unknown’ or ‘not available’ data are excluded from per cent calculations.

2. Data not available here is different to that for Table 13 as it may be known that the baby received oxygen, but the total duration may not
be available eg if the baby is transferred to another nursery

Table 16: Supplemental oxygen dependency by birthweight group, all babies,

2001
250- 500- 750- 1000- 1250- 1500- 2000- 2500- 3000- 3500- All babies

Oxygen dependency 499 749 999 1249 1499 1999 2499 2999 3499 3999 4000+
Oxygen therapy at day 28 20 261 343 305 137 85 31 31 23 12 4 1252
Per cent survivors with
oxygen therapy on day 28 90.1 932 66.0 389 151 6.9 3.8 5.0 4.1 3.1 2.0 19.8
Chronic lung disease @ 17 219 223 176 66 34 3 2 — — — 740
Per cent of survivors with
chronic lung disease 805 83.0 445 249 100 4.8 48 333 — — — 25.3
Oxygen therapy after
discharge to home 11 100 91 48 21 18 3 10 5 7 1 315
Data not available — — — 1 — — 1 — — — — 2
All babies 45 409 589 819 929 1268 847 663 609 416 211 6805

(a) Chronic lung disease is defined as requiring respiratory assistance, ie supplemental oxygen and/or mechanical ventilation and/or
continuous positive airways pressure) at 36 weeks post menstrual age (PMA,) for babies born at less than 32 weeks gestation.

(b) Calculated as the total number with chronic lung disease as a percentage of those alive at 36 weeks PMA who have oxygen therapy
information available.

Note:  ‘Unknown’ or ‘not available’ data are excluded from per cent calculations.
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Table 17: Exogenous surfactant use by gestational age group, all babies, 2001

Surfactant use 20-23 24-27 28-31 32-33 34-36 37-44 All babies
Number
None 5 176 1375 746 776 1253 4331
Survanta 74 769 821 261 279 203 2407
Exosurf, other or both — 4 1 1 2 — 8
Unknown 1 2 22 18 8 8 59
All babies 80 951 2219 1026 1065 1464 6805
Per cent
None 6.3 18.6 62.6 74.0 73.4 86.1 64.2
Survanta 93.7 81.0 37.4 25.9 26.4 13.9 35.7
Exosurf, other or both — 0.4 — 0.1 0.2 — 0.1
All babies 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Note:  Unknown’ or ‘not available’ data are excluded from per cent calculations.

Table 18: Exogenous surfactant use by birthweight group, all babies, 2001

250- 500- 750- 1000- 1250- 1500- 2000- 2500- 3000- 3500-

Surfactant use 499 749 999 1249 1499 1999 2499 2999 3499 3999 4000+ All babies
Number
None 3 52 186 415 632 908 608 510 484 344 189 4331
Survanta 42 353 396 397 279 347 234 149 119 70 21 2407
Exosurf, other or both — 3 2 — — — 1 — 2 — — 8
Unknown — 1 5 7 18 13 4 4 4 2 1 59
All babies 45 409 589 819 929 1268 847 663 609 416 211 6805
Per cent
None 6.7 128 319 511 694 724 721 774 80.0 831 90.0 64.2
Survanta 933 865 678 489 306 276 278 226 197 169 10.0 35.7
Exosurf, other or both — 0.7 0.3 — — — 0.1 — 0.3 — — 0.1
All babies 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Note:  Unknown’ or ‘not available’ data are excluded from per cent calculations.
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Table 19: Intraventricular haemorrhage by gestational age group, babies less

than 32 weeks gestation, 2001

Head ultrasound result 20-23 24-25 26-27 28-29 30-31 < 32?Na:e"|i:
Number
None 35 240 371 741 1032 2419
Grade | 9 48 64 95 91 307
Grade Il 8 34 49 23 20 134
Grade llI 9 25 17 10 7 68
Grade IV 9 30 28 13 6 86
Not examined 10 29 16 23 158 236
All babies 80 406 545 905 1314 3250
Per cent
None 50.0 63.7 70.1 84.0 89.3 80.3
Grade | 12.9 12.7 12.1 10.8 7.9 10.2
Grade Il 11.4 9.0 9.3 2.6 1.7 4.4
Grade IlI 12.8 6.6 3.2 11 0.6 2.3
Grade IV 12.9 8.0 53 15 0.5 2.8
All babies 100.0 100.0 100.0 100.0 100.0 100.0
Note: ‘Not examined’ and ‘not available’ data are excluded from per cent calculations.

Table 20: Intraventricular haemorrhage by birthweight group, babies less than

15009 birthweight, 2001

Head ultrasound result 250-499 500-749 750-999 1000-1249 1250-1499 Babies <1500
Number
None 28 239 430 644 731 2072
Grade | 6 52 55 79 71 263
Grade I 2 31 43 31 15 122
Grade IlI — 26 18 10 8 62
Grade IV 2 33 23 19 5 82
Not examined 7 28 20 36 99 190
All babies 45 409 589 819 929 2791
Per cent
None 73.7 62.7 75.6 82.2 88.1 79.7
Grade | 15.8 13.7 9.7 10.1 8.5 10.1
Grade I 5.3 8.1 7.6 4.0 1.8 4.7
Grade llI — 6.8 3.2 1.3 1.0 24
Grade IV 5.2 8.7 4.0 2.4 0.6 3.1
All babies 100.0 100.0 100.0 100.0 100.0 100.0

Note:  ‘Not examined’ and ‘not available’ data are excluded from per cent calculations.
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Table 21: Results of eye examination for ROP by gestational age group, babies
less than 31 weeks gestation or less than 12509 birthweight, 2001

Eye examination result 20-23 24-25 26-27 28-29 30-31 32-44 Ekllgk;li)elz
Number
No ROP 9 89 295 665 382 48 1488
Stage | 2 53 65 47 13 2 182
Stage Il 4 68 60 40 9 — 181
Stage Il 11 61 32 9 2 — 115
Stage IV — 6 1 — — — 7
Threshold disease 4 37 15 4 1 — 61
Received therapy 7 49 19 4 2 — 81
Not examined 2 2 18 102 239 35 398
Babies eligible for exam. 28 279 471 863 645 85 2371
Per cent
No ROP 34.6 32.1 65.1 87.4 94.1 96.0 75.4
Stage | 7.7 19.1 14.3 6.2 3.2 4.0 9.2
Stage Il 15.4 24.6 13.3 5.3 2.2 — 9.2
Stage Il 42.3 22.0 7.1 1.2 0.5 — 5.8
Stage IV — 2.2 0.2 — — — 0.4
Eligible babies examined 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Notes 1. Indicates worst stage of ROP reported.

2. ‘Not examined and data not available’ data are excluded from per cent calculations.
3. ‘Babies eligible for exam.” includes all babies born at less than 31 weeks gestation or less than 1250 grams who were alive at 36 weeks
postmenstrual age (when the eye should be fully vasularised). These criteria may not comply with local experience, which may artificially
elevate the number of babies in the ‘not examined or data not available’ category.

Table 22: Results of eye examination for ROP by birthweight group, babies
less than 31 weeks gestation or less than 1250 g birthweight, 2001

Eye examination result 250-499 500-749 750-999  1000-1249  1250-1499  1500-2999 ngé?éz
Number
No ROP 5 98 288 599 347 149 1486
Stage | 2 41 74 42 15 8 182
Stage Il 2 63 72 37 6 1 181
Stage |l 8 53 44 6 3 1 115
Stage IV 1 4 2 0 0 0 7
Received therapy 8 40 26 4 2 1 81
Not examined 1 5 28 102 135 127 398
Babies eligible for exam. 19 264 508 786 506 286 2369
Per cent
No ROP 27.8 37.8 60.0 87.6 93.5 93.7 75.4
Stage | 111 15.8 15.4 6.1 4.0 5.0 9.2
Stage Il 111 24.3 15.0 54 1.6 0.6 9.2
Stage IlI 44.4 20.5 9.2 0.9 0.8 0.6 5.8
Stage IV 5.6 15 0.4 — — — 0.4
Eligible babies examined 100.0 100.0 100.0 100.0 100.0 100.0 100.0
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Table 23: Survival to discharge by gestational age, all babies, 2001

No. with No. with Per cent
Gestational age All babies discharge lethal cong No. alive No.aliveat No.aliveat survival at
(weeks) admitted data malform. at 7 days 28 days discharge  discharge
21 — — — — — — —
22 6 6 — 2 2 2 33.3
23 74 74 — 48 31 26 35.1
24 177 172 1 142 120 104 58.8
25 229 222 1 199 174 162 70.7
26 237 233 3 212 201 192 81.0
27 308 300 2 295 280 270 87.7
28 448 437 7 431 427 424 94.6
29 457 434 4 443 438 434 95.0
30 573 556 2 565 562 559 97.6
31 741 714 9 736 728 722 97.4
32 580 559 8 574 569 568 97.9
33 446 429 8 440 436 434 97.3
34 434 426 11 427 420 414 95.4
35 352 343 13 344 339 334 94.9
36 279 275 11 263 261 256 91.8
37 286 280 13 270 262 257 89.9
38 334 329 10 323 316 313 93.7
39 237 235 12 223 216 212 89.5
40 382 376 8 357 348 345 90.3
41 181 177 3 173 169 169 93.4
42 41 41 3 37 36 36 87.8
43 3 3 — 3 3 3 100
44 — — — — — — —
All babies 6805 6621 129 6507 6338 6236 91.6

Notes 1. Per cent survival to discharge is calculated from ‘number alive at discharge’ divided by ‘all babies admitted’ (to the level Il NICUs).
Hence, these survival calculations include those babies with congenital malformations that are considered to have directly contributed
to their death (lethal malformations).

2 Where babies have been transferred to a peripheral hospital and the date of discharge to home is not available (2.70% of all babies)
these babies have been assumed to have survived to go home.
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Table 24: Survival to discharge by birthweight group, all babies, 2001

No. with No. with Per cent

Birthweight group All babies discharge lethal cong No. alive No. alive at No. aliveat survival at
(grams) admitted data malform. at 7 days 28 days discharge  discharge
250-499 45 44 — 28 22 18 40.0
500-599 103 102 1 77 59 51 49.5
600-699 198 192 — 168 144 130 65.7
700-799 200 194 3 175 153 142 71.0
800-899 236 230 6 215 201 190 80.5
900-999 261 254 3 248 243 238 91.2
1000-1099 294 288 6 285 282 278 94.6
1100-1199 340 328 4 328 323 321 94.4
1200-1299 366 354 1 358 355 354 96.7
1300-1399 343 326 4 339 337 337 98.3
1400-1499 405 390 — 401 398 395 97.5
1500-1999 1268 1228 24 1245 1232 1222 96.4
2000-2499 847 821 21 829 816 806 95.2
2500-2999 663 654 23 636 623 615 92.8
3000-3499 609 601 22 575 562 554 91.0
3500-3999 416 406 11 397 389 386 92.8
4000 + 211 209 — 203 199 199 94.3
All babies 6805 6621 129 6507 6338 6236 91.6

Notes 1. Per cent survival to discharge is calculated from ‘number alive at discharge’ divided by ‘all babies admitted’ (to the level 1ll NICUs).
Hence, these survival calculations include those babies with congenital malformations that are considered to have directly contributed
to their death (lethal malformations).

2. Where babies have been transferred to a peripheral hospital and the date of discharge to home is not available (2.70% of all babies)
these babies have been assumed to have survived to go home.

2 Data are divided into 100 grams group from 500 grams to 1500 grams, then 500 grams groups.
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Table 25: Transfer status and level of hospital if transferred, by gestational age
group, all babies, 2001

Hospital level 20-23 24-27 28-31 32-33 34-36 37-44  All babies
Number

Not transferred 65 556 862 467 608 1019 3577

Hospital with level l/Il nursery 10 283 1201 501 390 312 2697

Hospital with level Il NICU 2 57 98 25 9 15 206

NICU in children’s hospital 3 55 58 33 58 118 325

Data not available — — — — — _ _

All babies 80 951 2219 1026 1065 1464 6805
Per cent

Not transferred 81.3 58.4 38.9 455 57.1 69.6 52.6

Hospital with level I/1l nursery 12.5 29.8 54.1 48.8 36.6 21.3 39.6

Hospital with level 11l NICU 25 6.0 4.4 25 0.8 1.0 3.0

NICU in children’s hospital 3.7 5.8 2.6 3.2 5.5 8.1 4.8

All babies 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Notes 1. Where a baby was transferred many times, the level of hospital was recorded for the stay of most significance, or as the level 1 or 2
transfer if this was not apparent. This was to allow computation of stay in level 3 NICUs compared to step-down or level 1 or 2 stay.

2. ‘Not transferred’ refers to babies who went home from or died in their hospital of registration.
3 ‘Not available’ data are excluded from per cent calculations.

Table 26: Transfer status and level of hospital if transferred, by gestational age
group, all babies, 2001

250- 500- 750- 1000- 1250- 1500- 2000- 2500- 3000- 3500-

Hospital level 499 749 999 1249 1499 1999 2499 2999 3499 3999 4000+ All babies
Number

Not transferred 37 281 314 350 336 548 432 428 403 295 153 3577

Hosp. with level I/Il nursery 6 87 203 399 533 640 351 192 155 89 42 2697

Hospital with Level Il NICU 1 16 41 45 35 37 18 3 2 4 4 206

NICU in children’s hospital 1 25 31 25 25 43 46 40 49 28 12 325

Data not available — — — — — — — — — — _ _

All babies 45 409 589 819 929 1268 847 663 609 416 211 6805
Per cent

Not transferred 822 687 533 427 36.1 432 510 646 66.2 709 725 52.6

Hosp. with level I/l nursery  13.4 21.3 345 487 574 505 415 290 254 214 199 39.6

Hospital with level 1l NICU 2.2 3.9 7.0 5.5 3.8 2.9 2.1 0.4 0.3 1.0 1.9 3.0

NICU in children’s hospital 2.2 6.1 5.2 3.1 2.7 3.5 5.4 6.0 8.1 6.7 5.7 4.8

All babies 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Notes 1. Where a baby was transferred many times, the level of hospital was recorded for the stay of most significance, or as the level 1 or 2
transfer if this was not apparent. This was to allow computation of stay in level 3 NICUs compared to step-down or level 1 or 2 stay.

2. ‘Not transferred’ refers to babies who went home from or died in their hospital of registration.
3 Not examined’ and ‘not available’ data are excluded from per cent calculations.
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Table 27: Total days until discharge home from hospital by gestational age

group, 2001
Days to discharge 20-23 24-27 28-31 32-33 34-36 37-44
Median (days) 130 93 51 31 19 12
Interquartile range 116 — 149.3 79 -111 41 - 65 24 -39 13-27 7-20

Survivors with
discharge data 28 704 2061 964 983 1312

Notes 1. Discharge data are available for 6052 of the 6235 (97.1%) surviving babies.
2. Data are for all babies, regardless of level of hospital at discharge.

Table 28: Total days until discharge home from hospital by birthweight group,

2001
. 250-  500-  750-  1000-  1250-  1500-  2000-  2500-  3000-  3500-
Days to discharge 499 749 999 1249 1499 1999 2499 2999 3499 4000+
Median (days) 137 111 85 64 47 37 22 15 12 11

Interquartile range 127-156 96-130 71-100 52-77 38-58 30-45 17-29 10-23 8-19 7-19

Survivors with
discharge data 17 241 484 756 867 1182 780 606 546 573

Notes 1. Discharge data are available for 6052 of the 6235 (97.1%) surviving babies.

2. Data are for all babies, regardless of level of hospital at discharge.
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6.2 Babies registered to level Il nurseries
Table 29: Number of babies at

each gestational age,

2001
Gestational age Cumulative per
(completed weeks) Number cent
Less than 28 4 1.10
28-29 13 4.67
30-31 41 16.0
All babies less than 32 weeks
58
32-33 78 37.8
34-36 103 65.8
More than 37 124 100
All babies 363
Note:

Table 30: Number

of babies at

each birthweight group,

2001

Birthweight group Cumulative per
(grams) Number cent
<1000 5 1.38
1000-1249 16 5.79
1250-1499 26 12.95
All babies less than 1500 grams 47

1500-1999 71 32.0
2000-2499 67 50.4
2500-2999 68 69.1
3000-3499 51 83.2
3500-3999 35 93.1
4000-7000 25 100
All babies 363

than 1500 grams, or must require assisted ventilation or major surgery.

Table 31: Respiratory support by gestational age group, 2001

ANZNN cohort includes all babies born at less than 32 weeks completed gestation. Those above this gestation must be born weighing less

Type of respiratory support less than 28 28-31 32-33 34-36 37-44 All babies
IPPV n 3 12 4 6 11 34
median (hours) 1 2 0.5 1 1
no IPPV (n) 1 42 74 97 113 331
data not available — — — — — —
Air leak (with drainage) n — 1 — 2 1 4
CPAP n 3 40 68 89 110 310
median (hours) 24 25 1.25 1 0.6
interquartile range (hours) 1-4 05-25 05-25 04-14
no CPAP (n) 1 14 10 14 14 55
data not available — — — — — —
Oxygen n 4 43 67 91 101 306
Median (days) 66 4 3 3 2
Interquartile range (hours) 2-10 1-5 2-4 1-4
no oxygen (n) — 11 11 12 23 59
data not available — — — — — -
Oxygen therapy after
discharge to home _ _ 1 — 2 3
All babies 4 54 78 103 124 363
Note: Median and range (days) are for those babies who received this therapy.
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Table 32: Intraventricular haemorrhage by gestational age group, babies less
than 32 weeks gestation, 2001

Babies
Head ultrasound result 20-29 30-31 less than 32 weeks
Number
None 12 28 40
Grade | 1 — 1
Grade Il 2 — 2
Grade llI — 1 1
Grade IV — — —
Not examined 2 12 14
All babies 17 41 58
Per cent
None 80.0 96.6 90.9
Grade | 6.7 — 2.3
Grade Il 13.3 — 45
Grade Il — 3.4 2.3
Grade IV — — —
All babies 100.0 100.0 100.0
Note: ‘Not examined’ data are excluded from per cent calculations.

Table 33: Survival to discharge by gestational age group, 2001

No. with No. with Per cent
Gestational age All babies  discharge lethal cong No. alive No.aliveat No.aliveat survival at
group (weeks) admitted data malform. at 7 days 28days  discharge  discharge
Less than 28 4 4 — 3 3 3 75.0
28-29 13 13 — 13 13 13 100.0
30-31 41 41 — 41 41 41 100.0
32-33 78 78 — 79 79 79 100.0
34-36 103 103 1 102 102 102 99.0
More than 37 124 123 2 122 121 121 97.5
All babies 363 362 3 359 358 358 98.6

Note: 1. Per cent survival to discharge is calculated from ‘number alive at discharge’ divided by ‘all babies admitted’ (to the level II units).
Hence, the survival calculations include those babies with congenital malformations that are considered to have directly contributed to
their death (lethal malformations).

2.  Where babies have been transferred to a peripheral hospital and the date of discharge to home is not available (n: 1, 0.28% of all
babies) these babies have been assumed to have survived to go home.
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Appendix 1

Definitions of the data items for audit in 2001

The definitions for the audit are authorised by
the Advisory Committee of the Australian and
New Zealand Neonatal Network prior to being
introduced into the dataset. The sources of these
definitionsincludethosethat exist inthe National
Health Data Dictionary (of Australia); from
Australasian collaborative groups; from multi-
centre randomised controlled trials in which
ANZNN units had participated; and finally those
in general useinAustraliaand New Zealand.

For brevity, only the sections relating to the
definition, classification or coding, guidefor use
and comments have been presented here. For a
more detailed view of the definitions currently
in use, please see our website at:

http://www.usyd.edu.au/cphsr/anznn/defn.html

The items changed for the 2001 audit relate to
the measurement of assisted ventilation (now in
hours) and to the examination of the eyes for
retinopathy of prematurity. Please see section
2.1 for registration criteriafor the audit.

1.1 Minimum dataset
variables

Registration hospital

Definition: The hospital of registration for ababy
isthefirst level 111 NICU that the baby remained
infor four or more hours during the first 28 days
of life. Babieswho received their entirecareina
level 11 hospital or who were not transferred to a
level 111 NICU during the first 28 days were
registered to the first level |l centre that they
remained in for 4 or more hours.

Coding: numeric code representing registration
hospital

Guidefor use: Babieswho weretransferred were
considered to be admitted to the hospital to which
they weretransferred from the time the transport
team arrived to collect them. If ababy dieswithin
4 hrs, they are registered to unit where they die.

Maternal age

Definition: Agein completed years of thewoman
giving birth on the date of her baby’s birth.
Coding: 2-digit number representing maternal age
in completed years.

Previous preterm birth

Definition: This mother has had aprevious birth
that was at |essthan 37 weeks gestation and more
than 20 completed weeks, regardless of outcome.
Coding: 99: unknown

0: no previous preterm birth

1: yes, there was a previous preterm birth

Previous perinatal death

Definition: This mother has had a previous
perinatal loss.

Coding: 99: unknown

0: no previous perinatal death

1. yes, has had a previous perinatal death
Guide for use: A perinatal loss is when an baby
with a birth weight of more than 400 grams or a
gestational age of morethan 20 completed weeks
died during the first 28 days of life.

Assisted conception in this pregnancy
Definition: Thetypeof infertility treatment used
during the conception or used to conceive this
pregnancy.

Coding: 0: unknown - information not available

1: none - used for this pregnancy.

2: hyperovulation - any hormone therapy used
to stimulate ovulation.

3. IVF / GIFT etc. - any method of in vitro
fertilisation. Incl. in-vitro fertilisation gamete
intra-fallopian transfer, zygoteintra-fallopian
transfer, and |C sperm injection.

4: other - infertility treatment used, that is not
mentioned above, incl. artificial insemination.

Guide for use: Disregard any treatment for any

previous pregnancies.

Ethnicity of mother
Definition: Ethnic origin of the mother of baby,
asidentified by the mother.
Coding: 0: unknown - information not available
1. Aboriginal or Torres Strait Islander (TI) - of
Aboriginal or Tl descent who identifiesasan
Aboriginal or Tl and is accepted as such by
the community with which sheis associated
2: Asan-fromcountriesof Asia, South EastAsia
& Indian subcontinent. Incl. say Fijian Indian.
3: Caucasian - of Caucasoid heritage, includes
Arabic, European, Russian & Middle Eastern.
4. other - includes African Negroes, Inuit,
American Blacks and Indians, Melanesian.
Pacific Idander - Pacific | lander background
Maori - maternal self-identification

o O
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Source of referral

Definition: Source of referral to registration unit

Coding: 0: unknown - information not available

1: booked at tertiary obstetric hospital - mother
booked at hospital with a NICU and not
transferred during the most recent admission.

2. in-uterotransfer from obstetric hospital - mum
transferred during admission, baby in utero.

3. ex-uteroretrieval - baby transferred from any
hospital by a specialist neonatal transport
retrieval team using appropriate equipment.

4: ex-utero transfer - baby transferred from any
hospital by non-specialist team, includes
transport by ambulance.

5: other - includes born in transit, not booked.

6: booked at this level Il unit - mother booked
into this hospital, no NICU.

7: in-utero transfer to thislevel Il unit - mother
transferred during admission, baby in utero.

8. ex-utero retrieval to this level |1 unit - baby
‘retrieved’ from any other hospital.

9: ex-utero transfer to this level |1 unit - baby
‘transferred’ from any other hospital.

Guide for use: Use most recent referral.

Presenting antenatal problem

Definition: The antenatal complication that the
mother presented with in this pregnancy, that
started the train of events leading to the birth.
Coding: 0: unknown - information not available
1: preterm pre-labour rupture of membranes-
confirmed spontaneous rupture of membranes
occurring prior to the onset of labour and
before 37 weeks' gestation. ROM defined™
preterm labour

hypertension in pregnancy

antepartum haemorrhage

suspected intrauterine growth restriction
fetal distress

other

none - no presenting problem. Born at term.
antenatal diagnosis of fetal malformation.

COINTARWDN

Other antenatal complications
Definition: Any other antenatal complications.
Coding: 99: unknown

0: no other antenatal complications present

1: yesother antenatal complications present

Prolonged rupture of membranes (ROM)
Definition: Confirmed spontaneous ROM
(obviousgush of clear amnioticfluid fromvagina,
or (if fluid available) by differentiation with urine
& vaginal secretionst) for > 24 hrs before birth.
Coding: 99: unknown

0: no, membranesintact or ruptured for < 24 hrs
1: yes, membranes ruptured for > 24 hours

Preterm labour

Definition: Regular painful contractions, leading
to progressive effacement and dilatation of the
cervix, eventualy leading to the birth of the baby®
and commencing before 37 weeks gestation
Coding: 99: unknown

0: no, labour did not commence before term

1: yes, labour commenced in the preterm period

Hypertension in pregnancy

Definition: A systolic blood pressure (BP) > 140
mmHg and/or a diastolic BP > 90 mmHg, or a
rise in systolic BP > 25 mmHg &/or arise in
diastolic BP > 15 mmHg from a reading before
conception or in 1st trimester and confirmed by
2 readings 6 hours apart*

Coding: 99: unknown

0: no hypertension in pregnancy detected

1: yes, hypertension in pregnancy diagnosed

Antepartum haemorrhage

Definition: Significant haemorrhage in the time
from 20 weeks gestation to the end of second
stage of labour. Thisexcludesa‘show’.

Coding: 99: unknown

0: no antepartum haemorrhage noted

1: yes, antepartum haemorrhage

Suspected intrauterine growth restriction
Definition: A condition of the fetus in which it
fails to reach its genetically predetermined full
growth potential due to intrinsic or extrinsic
factors'- based on > 1 obstetric ultrasound.
Coding: 99: unknown

0: no intra-uterine growth restriction present

1: yes, intrauterine growth restriction suspected

Fetal distress

Definition: Any ‘distress’ of thisfetusleading to
intervention by the obstetric team.

Coding: 99: unknown

0: no intervention necessary

1: yes, obstetric intervention required

Antenatal diagnosis of fetal malformation
Definition: A fetal malformation is diagnosed
prior to the baby’ s birth, by any method.
Coding: 99: unknown

0: no

1: yes, malformation detected prior to birth
Guidefor use: Thediagnosisof the malformation
may or may not be confirmed after birth.

Other antenatal complication

Definition: Significant complication, not specified
Coding: 99: unknown

0: no other significant antenatal complication
1. yes, other significant antenatal complication
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Antenatal corticosteroids

Definition: Corticosteroidsgiven antenatally via

any routeto the mother at atimelikely to enhance

fetal lung maturation. Excludes corticosteroids
given for other reasons.

Coding: 0: unknown - information not available

1: none- steroidsnot givento enhancefetal lung
maturation.

2: lessthan 24 hours - first dose given less than
24 hours prior to this baby’ s birth.

3: complete - more than one dose of steroids
given, and first dose at more than 24 hours
and less than 8 days before the birth.

4: more than 7 days - given at more than 7 days
before baby’ s birth

Guide for use: If two courses given, and one is

fulfilsthe ‘complete’ criteria, use ‘complete’. I

the information of the time of doses given is not

available, but two doses are known to have been
given appropriately, also use ‘complete’.

Plurality

Definition: The total number of births resulting
from this pregnancy.

Coding: 0: singleton - only one baby born.

1. twins - two babies

2: triplets - three babies

3. quads - four babies

4: more! - Quintuplets, sextuplets etc.

Guide for use: Plurality of a pregnancy is
determined by the number of live birthsor by the
number of fetusesthat remainin utero at 20 weeks
gestation & that are subsequently born separately.
In multiple pregnancies or, if gestational age is
unknown, only live births of any birthweight or
gestation, or fetusesweighing >= 400 g aretaken
into account in determining plurality. Fetuses
aborted at < 20 weeks or fetuses compressed in
the placenta at >= 20 weeks are excluded.

Birth order

Definition: Order of each baby of amultiplebirth.
Coding: A singledigit numericfield representing
birth order

0: singleton.

1. first of amultiple birth

2: second of amultiple birth

3: third of amultiple birth. etc.

8: other.

Date of birth
Definition: Date of birth of the patient.
Coding: DD/MM/YYYY

Admission date

Definition: The date on which an inpatient or
same-day patient commences an episode of care.
Coding: DD/MM/YYYY

Sex

Definition: The sex of the patient.

Coding: 0: unknown - information not available
1. mae-

2. female-

3: ambiguous - or indeterminate.

Infant weight

Definition: Thefirst weight of baby after birth.
Coding: 4 digit numbered field representing
birthweight in grams

Guide for use: The weight is usually measured
to the nearest five g and obtained within 1 hr of
birth, or shortly after theinfant has been admitted.

Gestational age

Definition: The estimated gestational age of the
baby in completed weeks as determined by
clinical assessment.

Coding: 2 digit numbered field representing the
number of completed weeks.

Guide for use: Derived from clinical assessment
when accurate information on the date of the last
menstrual period is not available.

Place of birth

Definition: Place of baby’s birth

Coding: 0: unknown - information not available

1. non tertiary hospital - born in a hospital with
no level 111 neonatal intensive care (NICU).

2: tertiary hospital - bornin hospital withaNICU

3. homebirth - birth planned for and occurs at
home

4: born before arrival - baby was born at home
(unplanned), or in an ambulance, a car etc.

Presentation at birth

Definition: Presenting part of the fetus (at lower
segment of the uterus) at birth.

Coding: 0: unknown - information not available
1: cephalic - including face and brow

2: breech - legs or feet were facing the cervix
3: other - includes transverse.

Mode of birth

Definition: The method of complete expulsion or

extraction from its mother of a product of

conception.

Coding: 0: unknown - information not available

1. vagind - vaginal birth, includesvaginal breech

2: instrument - vaginal birth using instrument.
Includesforceps, rotations, vacuum extraction

3: caesarean section in labour - caesarean
performed after the commencement of labour.
Also known as emergency caesarean section.

4. caesarean section, no labour - caesarean
section performed prior to labour commencing
Also known as el ective caesarean section.
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Apgar score (1 minute)

Definition: Numerical score to evaluate the
baby’s condition at 1 minute after birth.

Coding: 2 digit numeric field representing the
Apgar score

Guide for use: The score is based on the five
characteristicsof heart rate, respiratory condition,
muscle tone, reflexes and colour.

Apgar score (5 minute)

Definition: Numerical score to evaluate the
baby’ s condition at 5 minutes after birth.
Coding: 2 digit numeric field representing the
Apgar score

Intubated at resuscitation

Definition: An active measuretaken shortly after
birth to establish independent respiration and
heart rate, or to treat depressed respiratory effort
by endotracheal intubation.

Coding: 99: unknown

0: no, intubation not necessary in labour ward
1: yes, intubation necessary in labour ward
Guide for use: Does not include intubation for
tracheal aspiration or intubation in NICU after
resuscitation is complete.

Congenital malformations

Definition: Structural abnormalities (including
deformations) present at birth and diagnosed prior
to separation from care (discharge home).
Coding: 99: unknown

0: no major congenital malformations noted

1: yes, major congenital malformation noted
Comment: Exclusion list of minor abnormalities
isat the end of this set of definitions.

Specified congenital malformations
Definition: Structural abnormalities (including
deformations) present at birth and diagnosed prior
to discharge

Coding: ICD-10

Temperature on admission

Definition: Temperature on admission to NICU
or closest to admission to registration unit. Use
rectal temperature or, if not available, per axillae.
Coding: 3-digit numbered field representing
temperature measured in degrees Celsius.
Guide for use: If the baby is transported from a
peripheral area by a specialist neonatal retrieval
team, admission (for the purpose of thisaudit) is
considered to commence when theretrieval team
arrive at the baby’s bedside. If the baby is> 12
hours old at admission to the registration unit or
when the specialist neonatal team arrives (which-
ever isearlier), or if an admission temperatureis
not recorded, use ‘0’ to denote missing.

Highest appropriate inspired oxygen
Definition: Highest appropriate inspired oxygen
(FiO ), between admissionto NICU and 12 hours
after’birth. Appropriate range is when arterial
P.O, or TcPO, is 50-80 mmHg,

or if FiO,is>25%, Sa0, is 88-95%,

or if FiO,is < 25%, Sa0, is >88%.

Coding: 3digit numbered field representing FiO»
recorded as a percentage.

Guide for use: asfor temperature on admission;
use ‘0’ to denote missing.

Lowest appropriate inspired oxygen
Definition: Lowest appropriate FiO5, between
admission to NICU and 12 hours after birth.
Appropriate range as for Highest appropriate
inspired oxygen.

Coding: 3digit numbered field representing FiOo
recorded as a percentage.

Guidefor use: asfor temperature onadmission;
use ‘0’ to denote missing.

Worst base excess

Definition: Worst base deficit recorded between
admission to NICU and 12 hours after birth.
Coding: 3digit numbered field representing base
excess measured in mml/l. May be negative.
Guidefor use: asfor temperature onadmission;
use ‘99’ to denote missing.

Main respiratory diagnosis

Definition: Main indication for respiratory

support of baby.

Coding: 0: unknown - information not available

1. normal - no respiratory disease and no
respiratory support.

2: non specific - any non-specific respiratory
distress (RD) in term or preterm infants
requiring support (combines items transient
tachypnoea of newborn & immature lung).

3: hyalinemembrane disease - increasing RD or
oxygen (O ) requirements, or need for
ventilator support from thefirst 6 hoursof life
with a chest x-ray showing generalised
reticulogranular pattern, +/- air bronchogram.

4: meconium aspiration - RD presenting from
immediately after birth to 12 hours of age.
Hypoxia, tachypnoea, gasping respirations,
and often signs of underlying asphyxia. Chest
X-ray shows over-expansion of lungs with
widespread coarse, fluffy infiltrates®

5: pneumonia - RD with proven or suspected
infection (toxic blood count), and chest x-ray
showing persisting opacities.

6. persistent pulmonary hypertension -echo-
cardiac (shunting or clinical evidence (O
requirement unexplained by chest x-ray of
loud P,, or differential pre/post ductal TCPO,)
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8: apnoea- recurrent pausesin breathing for >20
sec, or for <20 sec associated with bradycardia
or any desaturation requiring intervention.

9: congenital malformation - congenital malf. is
the primary reason for RD, e.g. diaphragmatic
hernia(list malformationisappropriatefield).

10: other - unspecified other RD.

11: peri surgical - respiratory support given for
surgical intervention.

12: newborn encephalopathy - a syndrome of
disturbed neurological function in an infant
with difficulties initiating or maintaining
respiration, depression of tone reflexes or
consciousness and often with seizures'?

Guidefor use: For adiagnosisother than * normal’

the baby must receiverespiratory support (O and/

or assisted ventilation for > 4 consecutive Hours,
or died prior to 4 hours of age). If more than one
diagnosis is possible, use the most serious
condition e.g., severe hyaline membrane disease

(HMD) requiring exogenous surfactant therapy

and mechanical ventilation plus later apnoea

requiring CPAPwould be coded as‘ 3'. However,
for diaphragmatic herniaand mild HMD, use‘9'.

Exogenous surfactant

Ddfinition: Any treatment with exogenous surfactant
Codlng 0: unknown - information not available
none - no exogenous surfactant ever given.
Exosurf - any treatment using ‘ Exosurf’
Survanta - any treatment using ‘ Survanta
other - other artificial surfactant given

both - Exosurf and Survanta were both used
Gwde for use: Incl. incomplete administration.

U.":'%.C*?!\?H

Air leak requiring drainage

Definition: Any form of air leak requiring
drainage (either transient or continuousdrainage).
Pulmonary airleaks include pneumo-thorax,
pulmonary interstitial emphysema, pneumo-
mediastinum, pneumopericardium, pneumo-
peritoneum, subcutaneous/surgical emphysemat?
Coding: 99: unknown

0: no air leak requiring drainage present.

1: yes, air leak requiring drainage

Hours of intermittent positive pressure
ventilation (IPPV)

Definition: Total number of hours of IPPV given
via an endotracheal tube, at any rate.

Coding: 4 digit numbered field representing | PPV
hrs

Guide for use: The hours of all forms of assisted
ventilation viaan endotracheal tube are summed.
The usual rounding applies, e.g. 1 hr 20 minsis
recorded as 1 hr, 1 hr 30 minsas 2 hours. Where
there is prolonged use of this therapy, i.e. > 72
hrs, round up to the nearest day (24 hrs).

Hours of continuous positive airways
pressure (CPAP)

Definition: Total number of hours of CPAP via
any route, and of nasopharyngeal ventilation.
Coding: 4 digit numbered field representing
CPAP hours

Guide for use: asfor hours of IPPV

High frequency ventilation

Definition: Mechanical ventilation presented at
high frequencies (small tidal volumes with
frequencies > 4Hz) initiated for this baby’.
Coding: 99: unknown

0: no high frequency ventilation initiated

1: yes, high frequency ventilation was initiated

Nitric oxide

Definition: Nitric oxide was used in any form or
dose for respiratory support of the baby.
Coding: 99: unknown

0: no, nitric oxide therapy never used

1: yes, nitric oxide therapy used

Extracorporeal membrane oxygenation

Definition: Anextracorporeal circuit, established

to divert baby’s blood to a membrane lung for

oxygenation, was initiated for the baby.

Coding: 99: unknown

0: no, extracorporeal membrane oxygenation
(ECMO) never initiated

1. yes, ECMO initiated

Date of final added oxygen therapy
Definition: Date supplemental oxygen (O ) ceased
(appropriately).

Coding: DD/MM/YYYY

Guide for use: 4 consecutive hoursin any 24 hr
period constitutes a ‘day’. Any route for O is
included. If O isceased, and then required agfain
for the same ifiness, use the fina date of O use.
Do notincludedaysof O for subsequent illnesses
e.g. RSV or surgery. If fo O given, leave blank.
Thisdateis used to calculaté O use.

Chronic lung disease

Definition: The baby received respiratory support
(supplemental O or any form of assisted
ventilation) for a chronic pulmonary disorder at
36 weeks post menstrual age (PMA).

Coding: 99: unknown

0: no chronic lung disease.

1: yes, chronic lung disease.

Guidefor use: 4 consecutive hoursin any one 24
hr period constitutes respiratory support on that
day. To calculate PMA add gestational age (in
completed weeks) to chronological age (in days).
E.g. ababy born at 28 weeks and 4 days gestation
onJanuary 1%, is36 weeks PM A on 26" February.
Thisitemisonly for infants born at < 32 weeks .
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Home oxygen therapy

Definition: Supplemental oxygenwasused by the
baby at home after discharge from hospital.
Coding: 99: unknown

0: no supplemental oxygen used at home

1. yes, home oxygen therapy

Guidefor use: Must have required supplemental
oxygenin hospital, and date of final added oxygen
therapy must be date of discharge to home.

Neonatal surgery

Definition: Did this baby have surgery that
involved opening a body cavity?

Coding: 99: unknown

0: no

1. yes

Proven necrotising enterocolitis
Definition: Diagnosisof necrotising enterocolitis
(NEC) is definite.

Coding: 99: unknown

0: no necrotising enterocolitis proven

1: yes, NEC proven

Guidefor use: Baby meetsthefollowing criteria:
1. Has at least 4 of the following symptoms:

at least one systemic sign: temperatureinstability
apnoea, bradycardia or lethargy; and
oneintestinal sign: residual of morethan 25% of
previous feed on two consecutive occasions,
abdominal distension, vomiting or faecal blood;
2. Has profile consistent with definite NEC:
including at least one of thefollowing: abdominal
wall cellulitis and palpable abdominal mass, or
pneumatosis intestinalis, or portal vein gas, or a
persistent dilated loop on serial x-rays, or a
surgical or post mortem diagnosis.

3. Plus the baby warranted treatment for NEC,
which included nil by mouth and antibiotics’.

Number of episodes of proven infection
Definition: Thetotal number of separate episodes
of proven bacteria, fungal or viral systemic
infections.

Coding: 2 digit number representing the number
of episodes of proven infection.

Guidefor use: Systemic sepsisisaclinical picture
consistent with sepsis, plus a positive bacterial
or fungal culture of blood and/ or cerebraspinal
fluid, or positive urine culture by sterilecollection
I nfectionswith coagul ase-negative staphylococci
and other potential contaminants, or group B
streptococcal antigen detected in urine are
included only if the baby isconsidered clinically
septic and there is supporting evidence. Viral
infections are proven by culture and / or
haematol ogical results consistent with infection?©

Maximum grade of intraventricular

haemorrhage

Definition: Worst level of intraventricular

haemorrhage (IVH) seen on either side by either

ultrasound or post mortem examination.

Coding: 0: none- no IVH.

1: gradel- subependymal germinal matrix [VH.

2: grade 2 - IVH with no ventricular distension.

3. grade 3 - IVH plusthe ventricle is distended
with blood.

4. grade 4 - intraparenchymal haemorrhage®

5: not examined - no ultrasound or post mortem
examination

Date of late head ultrasound

Definition: Date of the cerebral ultrasound scan
nearest to six weeks of age.

Coding: DD/MM/YYYY

Ventricle size

Definition: Size of ventricle at the ultrasound

closest to 6 weeks of age (as in above date).

Ventricular index (V1) ismeasured asthe furthest

lateral extent of each ventricle from the midline

measured at the level of Foramen of Monro®2.

Coding: 0: unknown - not available, includes

not scanned.

1: nodilatation - VI <= 97"centile.

2: dilatation - 97"centile< VI >=97"centile+4mm

3: hydrocephalus - VI > 97"centile+4mm, or
hydrocephal us present requiring ashunt or any
form of drainage (permanent or transient).

Guidefor use: If 2 or 3, record ventricular index

Ventricular Index (VI)

Definition: VI ismeasured asthe furthest | ateral
extent of each ventricle from the midline
measured at the level of Foramen of Monro®.
Coding: 2 digit number representing VI in mm.
Guide for use: Record if ventricular dilatation.

Cerebral cystic formations

Definition: Changesin brain parenchyma seen at

the scan closest to six weeks of age:

Coding: 0: unknown - not available, not scanned

1: no cysts - none seen on ultrasound

2: porencephalic cyst(s) - parenchymal lesions
corresponding to grade IV IVH.

3: periventricular leukomalacia- ischaemic brain
injury affecting the periventricular white
matter in the boundary zones supplied by
terminal branches of the both the centripetal
and centrifugal arteries®

4. encephaoclastic porencephaly - relatively late
development on cerebral scan of extensive
dense & cysticlesionsinvolving the periphery
of the brain®,
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Baby meets local criteria for retinopathy
of prematurity exam

Definition: The baby meets the criteria for eye
examination for retinopathy of prematurity at
registration hospital.

Coding: 99: unknown

0: no

1: yes, did meet local criteria.

Retinopathy of prematurity

Definition: Worst stage of retinopathy of

prematurity in either eye prior to going home.

Coding:

0: none seen - no changes seen

1. stagel - demarcation line.

2: stagell - ridge.

3. stagelll - ridgewith extraretinal fibro-vascular
proliferation.

4. stagelV - retinal detachment®.

5: not examined - no eye examination

Retinopathy of prematurity threshold
disease present

Definition: Eye examination for retinopathy of
prematurity revealed threshold disease.
Threshold disease is defined as:

.for Zonell: presence of posterior pole dilation/
tortuosity in at least two posterior pole quadrants
(plus disease), and stage |11 retinopathy of
prematurity for at least five contiguous clock
hours or eight composite clock hours.

.for Zonel: retinopathy of prematurity (any stage)
with the presence of posterior pole dilation/
tortuosity in at least two posterior pole quadrants
(plus disease), or stage Il retinopathy of
prematurity, with or without plus disease.

. Stage |V or Stage V retinopathy of prematurity,
or massive vitrea haemorrhage obscuring the
view of the fundus is beyond threshold disease,
but considered as threshold present16.

Coding: 99: unknown

0: no, threshold disease not detected.

1: yes, threshold disease detected.

Therapy for retinopathy of prematurity
Definition: Any therapy used to treat retinopathy
of prematurity (ROP) i.e. laser or cryotherapy.
Coding: 99: unknown

0: no therapy for ROP received

1: yes, therapy given for ROP.

Died

Definition: The death of thisbaby occurred prior
to discharge from hospital

Coding: 99: unknown

0: no, survived to discharge to home.

1: yes, died

Date of death
Definition: Date of death of baby (at any time).
Coding: DD/MM/YYYY

Post Mortem

Definition: Post mortem examination performed.
Coding: 99: unknown

0: no post mortem performed

1. yes, apost mortem was performed

Immediate cause of death

Definition: The cause of death .

Coding: unspecified freefield

Guide for use: Cause of death isto be described
in morbid anatomical terms.

Death due to congenital malformation
Definition: Thedeath of theinfant may bedirectly
attributed to the congenital malformation.
Coding: 99: unknown

0: no

1: yes, deathisattributableto acongenital malf.
Guide for use: Must be coded as*“yes’ for major
congenital malformation and “yes” for died.

Transferred to another hospital
Definition: The baby was transferred to another
hospital nursery before going home.

Coding: 99: unknown

0: no, never transferred

1. yes, transferred

Date of transfer

Definition: Date on which a newborn baby
completes an episode of care after birth in the
hospital of registration. Formal separation isthe
administr-ative process by which a hospital
records the completion of treatment and / or care
and accommodation of a patient.

Coding: DD/MM/YYYY

Guide for use: Use the most significant date.

Discharge date

Definition: Date on which an admitted patient
compl etes an episode of care.

Coding: DD/MM/YYYY

Comment: All data collection ceases when the
baby is discharged to home.
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1.2 Minor congenital
malformations

Skin
skin cysts
non calvernous,
single, small
haemangioma
benign skin
neoplasms
nevus flammeu
birth mark
mongolian spots
cutis marmorata
cafe au lait spots
scalp defects, cutis
aplasia
lanugo excessive or
persistent
accessory nipple
pilonidal or sacral
dimple

Skull

bachycephaly,
dolichephaly,
plagiocephaly

craniotabes

large, small or absent
fontanelles

macrocephaly

head asymmetry

Face

Facial palsy

facial asymmetry
micrognathia

flat or wide nasal
bridge, upturned
nose, or other
minor nose malf.

Deviation of nasd

septum

Ears

ear tags

bat, cauliflower,
elfin, lop, pointed,
posteriorly
rotated, or low-set
ears

Darwin’stubercle

pre-auricular sinus,
cyst or pit

macrotia

Eyes

Esotropia, exotrophia
strabismus

nystagmus

blue sclera

brushfield spots

epicanthal folds

eye slant (upward or
downward)

narrow pal pebral
fissures

nasolacrimal duct
obstruction or
dacryostenosis

Mouth, tongue &
palate

tongue-tie

tongue cyst

ranula

cleft gum

macroglossia

microglossia

natal teeth

big, wide or small
lips

high-arched palate

bifid uvula

Neck

Branchial cleft or
sinus

redundant neck skin
folds

webbing of neck

short neck

Cardiovascular
system

patent ductus
arteriosis or
foramen ovale
(gestational age
<37 weeks or birth-
weight <25009)

mild, trivial or
physiological
valvular
regurgitation

cardiomegaly

dextroposition of
heart

heart block

persistent fetal
circulation

single umbilical
artery

Gastrointestinal
system

hepatomegaly

splenomegaly

Merkel’s
diverticulum

anal tags

anal or rectal fissures

inguinal herniain
boys

inguinal herniain
girls (birthweight
< 2500 g)

umbilical hernia
(skin covered)

Genitourinary
system

imperforate hymen

prominent clitoris

fusion of vulva

vaginal or hymenal
tags

cyst of vagina, vulva,
canal of Nuck or
ovary

hydrocele

undescended testis
(gestational age
<37 weeks, birth-
weight <25009)

small penis

chordee

patent urachus or
urachal cyst

ectopic kidney.

Limbs

skin tags on hands
and feet

partial syndactyly of
toes, webbing of
toes

brachydactyly,
unspecified

clinodactyly

camptodactyly

flexion deformity of
digits

long fingers and toes

nail hypoplasia

enlarged or
hypertrophic nails

widely spaced first
and second toes

overlapping toes

tibial torsion or
bowing

genu valgum, varum
or recurvatum

dislocation of
subluxation of
knee

hallux valgus

hallux varus

talipes
calcaneovalgus or
equinovarus

cervical rib, other
extraribs

rocker-bottom feet

simian or Sydney
lines, abnormal
palmar creases

hip subluxation,
clicky hips

Respiratory
system
hypoplastic lungs
(gestational age
< 37 weeks)
laryngeal stridor
laryngomalacia

Other conditions
balanced autosomal
translocations
birthinjuries
cephalohaematoma
cystic fibrosis
enzyme deficiencies
hydropsfetalis
meconium ileus
metabolic disorders
pyloric stenosis
sternomastoid tumor
toricollis
volvulus
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1.4 References for
definitions

1. Australasian Society for the Study of Hyper-
tension in Pregnancy. Management of hyper-
tensivein pregnancy: executive summary MJA
1993; 158:700-702.

2. LawrenceG, TudehopeD, BaumannK, Jeffery
H, Gill A, Cole M, Drew J, McPhee A,
Ratcliffe J, Reynolds G, Simes J, Swanson C,
Cartwright D, Davis P, Humphrey | & Berry A
Enteral human IgG for prevention of
necrotising enterocolitis: a placebo-controlled,
randomised trial. Lancet 2001;357:2090-2094

3. Bancalari E & Sinclair J. Mechanical
ventilation. In: Effective care of the newborn,
Sinclair JC & Bracken MB (eds)., Oxford
University Press, Oxford 1994.

4. Cross JH, Harrison CJ, Preston PR, Rushton
DI, Newell SJ, Morgan MEI & Durbin GM.
Postnatal encephaloclastic porencephaly - a
new lesion? Arch DisChild 1992; 67:307-311.

5. Crowther C, EnkinM, KeirseMINC & Brown
I. Monitoring the progress of labour. In:
Effective care in pregnancy and childbirth,
Val. 2, Chamersl, Enkin M & Keirse MINC
(eds), Oxford University Press, Oxford, 1989.

6. Halliday HL. Other acute lung disorders, In:
Effective care of the newborn, Sinclair, JC &
Bracken MB (eds), Oxford University Press,
Oxford. 1992.

7. HIFI Study Group. High frequency oscillatory
ventilation compared with conventional
ventilation in the treatment of respiratory
failurein pretermbabies. N Eng JMed 1989;
320:88-93.

8. Horbar JD. Periventricular - intra-ventricular
haemorrhage. In: Effective Care of the
Newborn, Sinclair JC, Bracken MB &
Silverman WA (eds), Oxford University Press,
Oxford 1992.

9. International Committeefor the Classification
of Retinopathy of Prematurity. An Inter-
national classification of retinopathy of
prematurity, Pediatr 1984; 74:127-133.

10. Isaacs D, Barfield CP, Grimwood K, McPhee
AJ, Minutillo C & Tudehope DI. Systemic
bacterial infection and fungal infections in
babies in Australian neonatal units. MJA
1995; 162:198-201.

11.Keirse MINC, Ohlsson A, Treffers PE,
Humphrey HH & Kanhai HHH. Pre-labour
rupture of the membranes preterm. In:
Effective care in pregnancy and childbirth,
Vol. 1, Chamers|, Enkin M & Keirse MINC
(eds), Oxford University Press, Oxford, 1989.

12.Levene MI. Measurement of the growth of the
lateral ventricles in preterm babies with
real-time ultrasound. Arch Dis Child, 1981;
56:900-904.

12a. Nelson KB & Leviton A. How much of
neonatal encephalopathy is due to birth
asphyxia? AmJDisChild 1991;145:1325-31.

13.Papile LA, Burstein J, Burstein R & Koffler
H. Incidence and evolution of subependymal
and intraventricular haemorrhage: A study of
babies with birth weights less than 1500 gm,
J. Pediatr 1978; 92:529-534.

14.Report of the Health Care Committee expert
panel on perinatal morbidity. Perinatal
Morbidity, Govt. Publishing Service,
Canberra, 1995; 40.

15.Watts J. Retinopathy of Prematurity In:
Effective Care of the Newborn, Sinclair JC,
Bracken MB & Silverman WA (eds), Oxford
University Press, Oxford, 1992.

16.The STOP-ROP Multicentre Study Group.
Supplemental Therapeutic Oxygen for Pre-
threshold retinopathy of prematurity (STOP-
ROP), a randomised, controlled trial. I:
Primary outcomes. Pediatr 2000;105:295-310.

1.4 Abbreviations

Please refer to the definitions section for any
abbreviations that may appear in the report that
are not outlined below.

ANZNN: Australian and New Zealand Neonatal
Network

BW: Birthweight (in grams)

DOB: Dateof birth

GA: Gestational age (in completed weeks)

Level II: a nursery for babies who require
intermediate care, see section 3.2

Level Ill:a nursery for babies who require
intensive care, see section 3.2

n: Number

NHMRC:National Health and Medical Research
Council of Australia

NICU: Neonatal Intensive Care Unit

WHO: World Health Organisation
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Appendix 2

Participating units in the ANZNN in 2001

2.1 Hospitals with

level Ill nurseries

births beds*

New South Wales

Children’s Hospital at Westmead
John Hunter Hospital

Liverpool Health Service
Nepean Hospital

Royal Hospital for Women
Royal North Shore Hospital

RPA Women and Babies

Sydney Children’ s Hospital
Westmead Hospital

Victoria

Mercy Hospital for Women
Monash Medical Centre
Royal Children’s Hospital
Royal Women’s Hospital

Queensland

Mater Mother’s Hospital
Royal Women’s Hospital
The Townsville Hospital

South Australia
Flinders Medical Centre
Women's and Children’ s Hospital

Western Australia
King Edward Memorial and
Princess Margaret Hospitals

Tasmania
Royal Hobart Hospital

Australian Capital Territory
CanberraHospital

Northern Territory
Royal Darwin Hospital

New Zealand

Christchurch Women' s Hospital
Dunedin Hospital

Middlemore Hospital

National Women’s Hospital
Waikato Hospital

Wellington Women’' s Hospital

3316
3030
3274
3726
1449
3629

3842

5048
n/a

1
n/a

6656
4133
n/a

n/a
n/a

4197

n/a

1960

1698

4325
1626
6513
7651
3083
3342

20
29
23
27
34
26
32
20
39

4
48
22
58

60
66
28

35
44

80

16
24
18

37
16
26
59
29
35

2.2 Hospitals with

level Il nurseries

births beds*

Tasmania

Launceston General Hospital 1640
New Zealand

Gisborne Hospital 725
Hastings Hospital 1817
Hutt Hospital n‘a
Nelson Hospital 875
Palmerston North Hospital 1811
Rotorua Hospital 1348
Southland Hospital n‘a
Taranaki Base Hospital 1348
Tauranga Hospital 1769
Timaru Hospital 611
Wairau Hospital 442
Wanganui Hospital 660
Whakatane Hospital 676
Whangarei Area Hospital n/‘a
*

‘births  refers to the number of live births in

that hospital in 2001

‘beds refersto the number of bedsfor newborn
infants associated with that nursery.
n/a isnot available

15

12

17
10

1

ol hbhDOOOO
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Appendix 3

2001 publications by staff of participating units

3.1 Journal articles

Aftimos S & McGaughran J. Toriello-Carey
syndrome: case report with additional findings.
Am JMed Genet 98:1-6.

Aggarwa R & Downe L. Use of percutaneous
silastic central venous catheters in the manage-
ment of newborn infants. Ind Ped. 38:889-892.

Andersen C. Critical haemoglobin thresholdsin
premature infants. Arch. Dis Child Fetal &
Neonat Ed. 84:F146-148.

Anderson-Hawke, K. Update on the direction of
advanced nursing practice in New Zealand.
Neonat, Paed & Child Health Nurs. 4:3-5.

Andrews D, Brazil S, Bredemeyer S, Dawson J,
Lindrea KB, Nash J, Powell J& Spence K. The
neonatal clinical nurseconsultant role: aprofile
based on measurement components of practice.
J Neonat Nurs. 7:154-158.

Armstrong DL & Battin MR. Pervasive seizures
caused by hypoxic-ischemic encephal opathy:
treatment with intravenous par aldehyde. J Child
Neurol. 16:915-917.

Armstrong DL, TeeleRL, Kuschel CA & Harding
JE. The use of renal Doppler ultrasonography to
diagnose patent ductus arteriosus in preterm
infants. J Ultrasound Med. 20:1005-1010.

Badawi N, Keogh JM, Dixon G & Kurinczuk JJ.
Developmental outcomes of newborn encephal -
opathy in the terminfant. Ind J Ped 68:527-530.

Barnett CP, Omari T, Davidson GP. Goodchild L,
LontisR, Dent J& Haslam RR. Effect of cisapride
ongastric emptyingin prematureinfantswith feed
intolerance. J Paed & Child Health 37:559-563.

Battin MR, Dezoete JA, Gunn TR, Gluckman PD
& Gunn AJ. Neurodevelopmental outcome of
infantstreated with head cooling and mild hypo-
thermiaafter perinatal asphyxia Pediatr 107:480-4

Battin M, Page B & Knight D. Percutaneous
intravenous central catheters. J Paed & Child
Health 37:527.

Beeby PJ, Spencer JD & Cossart YE. Risk of
hepatitis C virusinfection in multiply transfused
premature neonates. J Paed & Child Health
37:244-246.

Begg EJ, Malpas TJ, Hackett LP & llett KF.
Distribution of R- and S-methadone into human
milk during multiple, mediumto high oral dosing.
Br J Clin Pharmacol. 52:681-685.

Bloomfield FH, Knight DB, Breier BH & Harding
JE. Growth restriction in dexamethasone-treated
preterminfants may be mediated by reduced | GF-
| and IGFBP-3 plasma concentrations. Clin
Endocrinol. 54:235-242.

Boashash B, Mesbah M & Colditz P. Newborn
EEG seizure characterisation using time-
frequency analysis. IEEE Acoustics Speech
Signal Process 2:1041-1044.

Bolisetty S, Patole S, Koh G, Stalewski H &
Whitehall J. Neonatal acute haemorrhagic
gastritisand antenatal exposureto indomethacin
for tocolysis. ANZ J Surg 71:122-123.

Bolisetty S, Patole SK, McBride GA & Whitehall
JS. Neonatal amniotic fluid aspiration syndrome
underdiagnosed? Intern JClin Pract 55:727-728.

Bredemeyer SL & Foster K. Multidisciplinary
perinatal skillstraining for Macedonia. Neonat,
Paed & Child Health Nurs 4:20-22.

Bredemeyer SL, Presker-Smith J, Osborn DA ,
Reid S& EvansN. Clinical audit of a small baby
protocol for infants born before 26 weeks gestation
Neonat, Paed & Child Health Nurs 4: 10-14.

Buss IH, McGill F, Darlow BA & Winterbourn
CC. Vitamin C is reduced in human milk after
storage. Acta Paediatr 90:813-815.

Callanan C, DoyleL, RickardsA, Kelly E, Ford
G & Davis N. Children followed with difficulty:
how do they differ?JPaed & Child Hedlth 37:152-6

Carlin B & Doyle LW. Statisticsfor clinicians: 4:
Basic concepts of statistical reasoning: hypothesis
testsand thet-test. JPaed & Child Health 37:72-7

Carlin JB & DoyleLW. Statigticsfor clinicians:5:
comparing proportionsusing the chi-squared test.
JPaed & Child Health 37:392-394.

Carlin B & Doyle LW. Statisticsfor clinicians.6:
comparing means & proportions using confidence
intervals. JPaed & Child Health 37:583-586.

Casalaz D. Ibuprofen versus indomethacin for
closureof patent ductusarteriosus. N Engl JMed.
344:457-458.
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CelkaP, Boashash B & Colditz P. Preprocessing
and time-frequency analysis of newborn EEG
seizures. |EEE Engineer Med & Biol 20:30-39.

Chan FY, Soong B, Watson D & Whitehall J.
Realtime fetal ultrasound by telemedicine in
Queensland. A successful venture? JTelemed &
Telecare 7; Suppl 2:7-11.

Chan LTW & Yu VYH. Central diabetes
insipidusin premature neonateswith braininjury.
Hong Kong J Paed 6:100-104.

Clark PW, Bloomfield FH, Harding JE & Teele
RL. Early chest radiographs in very low birth
weight babies receiving corticosteroids for lung
disease. Ped Pulm. 31:297-300.

Colditz PB, Burke CJ & Celka P. Digital
processing of EEG signals. IEEE Eng Med &
Biol. 20:21-22.

Couper RT, McPheeA & MorrisL. Indomethacin
treatment of infantile cortical periostosisintwins.
JPaed & Child Health 37:305-308.

Dahlstrom JE, Arbuckle SM, Kozlowski K, Peek
MJ, Thomson M, Reynolds GJ & Sillence DO.
Lethal prenatal onset infantile cortical hyper-
ostosis (Caffey disease). Pathol. 33:521-525.

Dargaville PA, South M & McDougall PN.
Surfactant and surfactant inhibitorsin meconium
aspiration syndrome. J Pediatr. 138:113-115.

DaviesMW, Stewart MJ, Chavasse R & Butt W.
Partial liquid ventilation comparedwith conventional
mechanical ventilation in an experimental model
of acute lung injury. Crit Care Resusc. 3:81-85.

Davies MW, Swaminathan M & Betheras FR.
Measurement of the transverse cerebellar
diameter in preterm neonates and its use in
assessment of gestational age. Australasian
Radiol 45:309-312.

Davis P Davies M & Faber B. A randomised
controlledtrial of two methods of delivering nasal
continuous positive airway pressure after
extubation to infants weighing less than 1000 g:
binasal (Hudson versus single nasal prongs.
Arch. Dis Child Fetal & Neonat Ed. 85:F82-85.

DavisNM, DoyleLW, Ford GW, Keir E, Michael
J, RickardsAL, Kelly EA & Callanan C. Auditory
function at 14 years of age of very-low-birth-
weight. Develop Med & Child Neurol 43:191-196

De Klerk A & De Klerk R. Nasal continuous
positiveairway pressure and outcomes of preterm
infants. J Paed & Child Health 37:161-167.

Douglas TA, Buettner PG & Whitehall J.
Maternal awareness of sudden infant death
syndrome in North Queensland. Australia: an
analysis of infant care practices. JPaed & Child
Health 37:441-445.

Doyle LW. Outcome at 5 years of age of children
2310 27 weeks gestation: refining the prognosis.
Pediatrics 108, 134-141.

Doyle LW, Casalaz D & the Victorian Infant
Collaborative Study Group. Outcome at 14 years
of extremely low birthweight infants: a regional
study. Arch Dis Child Fetal & Neonat Ed 85:
F159-164.

Doyle LW, Cheung MM, Ford GW, Olinsky A,
Davis NM & Callanan C. Birth weight < 501 g
and respiratory health at age 14. Arch. DisChild.
84:40-44.

DoyleL, DavisP& Morley C. Risksand benefits
of steroids in preterminfants J Pediatr 138:784-5

Doyle LW & The Victorian Infant Collaborative
Study Group. Outcome at 5 years of age of
children 23 to 27 weeks' gestation: refining the
prognosis. Pediatr 108:134-141.

Duggan PJ, Maa ouf EF, Watts TL,, Sullivan MHF,
Counsell SJ, Allsop J, Al-Nakib L, Rutherford
MA, Battin M, Roberts| & EdwardsAD. Intra-
uterine T-cell activation and increased pro-
inflammatory cytokine concentrationsin preterm
infants with cerebral lesions. Lancet 358:1699.

Duley L, Henderson-Smart DJ, Knight M & King J
Antiplatelet drugsfor prevention of pre-eclampsia
and its consequences:. a systematic review. BMJ
322:329-333.

Eade D. Death and dying—palliative care.
NZANN 7:6-7.

Farrant B, Battin M & Roberts A. Outcome of
infants receiving in-utero transfusions for
haemolytic disease. NZ Med J. 114:400-403.

Foster K, Calditz P, Lingwood B, Burke C, Dunster
K & Roberts M. An improved survival model of
hypoxia/ ischaemia in the piglet suitable for
neuroprotection studies. Brain Res 919:122-131

Gibson FL, Bowen JR, & Hand PJ. Relationship
between parenting attitudes and child behaviour
for school-age children born extremely premature
Aust JPsychal. 53 (Suppl.)

Gray PH, Jones P & O’ Callaghan MJ. Maternal
antecedents for cerebral palsy in extremely
preterm babies: a case-control study. Develop
Med & Child Neurol. 43:580-585.
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Gray PH, Sarkar S, Young J & Rogers YM.
Conductive hearing loss in preterm infants with
bronchopulmonary dysplasia. J Paed & Child
Health 37:278-282.

Hacking D & Stewart M. Images in clinical
medicine. Neonatal pneumomediastinum. N Engl
JMed. 344:1839.

Hacking D, Watkins A, Fraser S, Wolfe R &
NolanT. Respiratory distress syndrome and birth
order in premature twins. Arch. Dis Child Fetal
& Neonat Ed. 84:F117-121.

Harding JE. Fetal nutrition and growth. Intern J
Diabetes Develop Countries 21:9-11.

Harding JE. The nutritional basis of the fetal
origins of adult disease. Internat J Epi 30:15-23.

Harding JE, Pang J, Knight DB & Liggins GC.
Do antenatal corticosteroids help in the setting
of preterm rupture of membranes? Am J Obstet
Gynecol. 184:131-139.

HaymanR, Taylor B, Peart N, Galland B & Sayers
R Participation in research: informed consent,
motivation and influence. J Paed Child Health
37:51-54.

Headley BM, McDougall PN, StokesKB, Dewan
PA & Dargaville PA. Left-lung-collapse bronchial
deformation in giant omphalocele. J Ped Surg.
36:846-850.

Heuchan AM & Isaacs D on behalf of theAustral-
asian subgroup in paediatric infectious diseases
of the Australasian Society for Infectious Diseases.
The management of varicella-zoster virus
exposure and infection in pregnancy and the
newborn period. MJA 174:288-292.

Horne RS, Andrew S, Mitchell K, Sly DJ,
Cranage SM, Chau B & Adamson TM. Apnoea
of prematurity and arousal from sleep. Early
Human Develop. 61:119-133.

HorneRS, FerensD, WattsAM, Vitkovic J, Lacey
B Andrew S, Cranage SM, Chau B & Adamson
TM. The prone sleeping position impairs arous-
ability in terminfants. J Pediatr 138:811-816.

Horwood LJ, Darlow BA & Mogridge N. Breast
milk feeding and cognitive ability at 7-8 years.
Arch. Dis Child Fetal & Neonat Ed. 84:F23-27.

Hunt RW, Badawi N, Laing S & Lam A. Pre-
eclampsia: a predisposing factor for neonatal
venous sinus thrombosis? Ped Neurol 25:242-246.

Ishister GK, BucensIK & Whyte M. Paracetamol
overdose in a preterm neonate. Arch. Dis Child
Fetal & Neonat Ed. 85:F70-72.

Jog S, Patole S, Koh G & Whitehall J. Unusual
presentation of neonatal Behcets disease. Am J
Perinatol. 18:287-292.

KabraNS & Bowen JR. Congenital splenic cyst:
acasereport and review of theliterature. J Paed
& Child Health 37:400-402.

Kabra NS, Bowen JR & Allen H.* Porcine
bronchus’ diagnosed in neonatal period. Ind J
Ped 68:681-684.

Kabra NS & Kluckow MR. Survival after an
acute pericardial tamponade as a result of
percutaneously inserted central venous catheter
in a preterm neonate. Ind J Ped 68:677-680.

Kabra NS & Udani RH. Correlation between
clinical diagnoses at the time of death and
autopsy findings in critically sick neonates at a
regional neonatal intensive care unit in India. J.
Tropical Ped. 47:295-300.

Kadalrgja R, Patole SK, Muller R & Whitehall
JS. Comparison of clinical characteristics and
high-risk factors in Australian aboriginal and
non-aboriginal neonates with necrotising
enterocolitis. Intern J Clin Practice 55:251-254.

Kent A, Lemyre B, Loosley-Millman M & Paes
B. Posterior fossa haemorrhage in a preterm
infant following vacuum assisted delivery. Brit J
Obstet Gynaecol 108:1008-1010.

Kenyon SL, Taylor DJ & Tarnow-Mordi W for
the ORACLE collaborative group. Broad-
spectrum antibiotics for spontaneous preterm
labour: the ORACLE Il randomised trial. Lancet
357:979-88

Khong TY, Vigneswaran P & Crowther CA.
Repeat doses of prenatal corticosteroids do not
increasetherisk of acute chorioamnionitis. ANZ
J Obstet Gynaecoal. 41:214-215.

Kimble RM, Singh SJ, Bourke C & Cass DT.
Gastroschisis reduction under analgesia in the
neonatal unit. J Ped Surg. 36:1672-1674.

Kluckow M & EvansN. Low systemic blood flow
and hyperkalemia in preterm infants. J Pediatr
139:227-232.

Knight DB, Bevan CJ, Harding JE, Teele RL,
Kuschel CA, Battin MR & Rowley RS. Chest
physiotherapy and porencephalic brain lesions
in very preterm infants. J Paed & Child Health
37:554-558.

Lau R & Morse CA. Parents' coping in the
neonatal intensive care unit: a theoretical
framework. J Psychosomat Obstet Gynecol.
22:41-47.
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Lawrence G, Tudehope D, Baumann K, Jeffery H,
Gill A, ColeM, Drew J, McPhee A, Ratcliffe J,
Reynolds G, Simes J, Swanson C, Cartwright D,
Davis P, Humphrey | & Berry A. Enteral human
IgG for prevention of necrotising enterocoalitis:
a placebo-controlled, randomised trial. Lancet
357:2090-2094.

Ledlie GlI, Gibson FL, McMahon C, Cohen J &
Saunders DM. Sperm quality as a predictor of
child health and development in children
conceived using |CS. Human Reprod.16:38.

Loh M, Osborn DA, Lui K & NSW Neonatal
Intensive Care Unit Study (NICUS group).
Outcome of very prematureinfantswith necrotising
enterocolitis cared for in centreswith or without
on site surgical facilities. Arch. Dis Child Fetal
& Neon Ed. 85:F114-118.

McCowan LM, North RA & Harding JE.
Abnormal uterine artery Doppler in small-for-
gestational-age pregnancies is associated with
later hypertension. ANZ J Obstet Gynaecol. 41.
56-60.

McGaughran J, Aftimos S, JeffriesC & Winship |
Clinical phenotypes of nine cases of Kabuki
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257-262.

McGaughran J, Souter DJ & Kuschel CA.
Alveolar capillary dysplasia with antenatal
anomaliesmimicking trisomy 21. JPaed & Child
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HE. Airway protection following simulated
gastro-oesophageal reflux in sedated and
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B. An unusual case of hepatitis. J Paed & Child
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313-324.
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& deKlerk A. A clinical comparison of radiant
warmer and incubator care for preterm infants
from birth to 1800 grams. Pediatr 108:395-401.
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Ungerer JA. Behaviour problemsin extremely low
birthweight children at 5 and 8 years of age.
Child: Care, Health & Develop. 27:569-581.

Mills JF, Dargaville PA, Coleman LT, Rosenfeld
JV & Ekert PG Upper cervical spinal cordinjury
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Appendix 4
ANZNN Documentation

4.1 Aim

The aim of the Australian and New Zealand
Neonatal Network is‘toimprovethe care of high-
risk newborn infants and their families in
Australiaand New Zealand through collaborative
audit and research’.

As revised at the Australian & New Zealand
Neonatal Network Advisory Committee Mesting,
Auckland, NZ, 2 April 1995.

4.2 Objectives

The objectives of theAustralian & New Zealand
Neonatal Network are:

1. Toprovide acore data set that will:

i Identify trendsand variationsin morbidity
or mortality warranting further study.

ii Enhancetheahility to carry out multicentre
studies and randomised controlled trials.

iii Provideinformation on neonatal outcomes
adjusted for case mix and disease severity
to participating neonatal unitsto assist with
quality improvement.

2. Monitor the use of new technologies eg
surfactant usage by patient type and outcome.

3. Develop and evaluate aclinical risk scorefor
babies in Australian and New Zealand
neonatal units (mortality and morbidity).

4. Develop and assess clinical indicators for
perinatal care through neonatal outcomes.

As revised at the Australian & New Zealand
Neonatal Network Advisory Committee Meeting,
Auckland, NZ, 2 April 1995.

4.3 Confidentiality
guidelines

Confidentiality guidelines were devised and
agreed to by the Advisory Committeeto provide
an unambiguous framework for the handing of
data that met the strict criteria of governing
bodies. Theseguidelinesare set out in full below.

Confidentiality guidelines for the collection,
processing, and anaysisof datafrom the national
minimum data set of the Australian & New
Zealand Neonatal Network.

As revised at the Australian & New Zealand
Neonatal Network Advisory Committee Meeting,
Auckland, NZ, 2 April 1995.

The purpose of these guidelinesisto set out the
principles under which the National Minimum
Data set (NMD) for Neonatal Intensive Care
Units (NICUs) is formulated and the conditions
that apply to the use of these data and release to
parties internal and external to the Australian &
New Zealand Neonatal Network (ANZNN).

The essential purpose of the NMD isto provide
national unit record data on babies meeting
specified criteria who have been admitted to
NICUs, or affiliated nurseries, in Australia and
New Zealand. In general, this will be achieved
through distribution of an annual report
containing summary tables without identifying
characteristics, either of apersonal, institutional
or State / Territory / national nature. In certain
other instances, data may be provided internally
in the following manner:

as de-identified summary tables not provided
in the annual report, but available upon
request;

asde-identified unit record datafor analytical
purposes as approved by the ANZNN; and

as identifiable summary and / or unit record
data for clinical audit purposes by the
respective NICU providing the data.

These guidelines will cover the collection and
provision of the data retrospectively from 1%
January 1994,
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A Principles of ownership and
maintenance of data

1. TheANZNN will beresponsiblefor collection
and maintenance of the data set and decision-
making with respect to its use.

2. TheCustodiansof thedatawill betheANZNN
Executive. All gueries related to the NMD
should be referred to a Custodian, who will
address them personally or refer them to the
appropriate source person.

B Conditions for data collection

It is expected that all participating NICUs will
collect an agreed-upon minimum set of datain a
standardised format. Data entry on to hard-copy
dataformsor into an electronic dataform will be
performed at the respective NICU.

C Conditions for use and
release of data

1. Useof thedatawould entail agreement by the
Advisory Committee (Directors, or their
nominee, of each contributing NICU) and the
Executive.

2. Data will not be published or supplied with
any patient identifying information.

3. Data will not be published or supplied with
any NICU or State/ Territory/nationidentifying
information without the written approval of
all the NICU Directors of the State/Territory
or nation concerned.

4. External requests for a hard copy of patient
de-identified data will be made in writing to
the data custodians. Any requestsfor datathat
could potentially identify a unit or State/
Territory/nation will be referred to the
Advisory Committee.

External requestsfor patient de-identified data
on computer disk will be made in writing to
the data custodians, and then referred to the
Advisory Committee.

Requests in writing must be in the form of a
one pageresearch proposal. A confidentiality
agreement must be signed by the person(s)
requesting dataprior to therel ease of the data.

4a.Requests for data involving unit identifying
dataanalysis- if aDirector had not responded
within six (6) weeks (having received a
reminder at three (3) weeks), thenit wasto be

assumed that the Director did not object to
the project and consent is given.

4b.Requests for individual patient data that did
not identify unit or region — the Coordinators
(or the new expanded Coordinator panel)
could approve the request in principle and
notify the membersof the Advisory Committee
in writing, seeking replies only if there are
objections. If no objectionsarereceived within
4 weeksthen the dataisreleased. When there
are any objections then written approval of
all members should be obtained asin 4a.

4c. Datarequeststabled at the annual meeting do
not have to go to attendees for approval only
to those who did not attend. Responsesasin 4b

5. Publication of data in any form must be
endorsed in writing by seventy-five percent
(75%) of the Advisory Committee prior to the
material being submitted for publication. The
mechanism for this will be by prior
notification and then endorsement at an
Advisory Committee meeting, or by faxing
each committee member.

All published data must acknowledge the
ANZNN Advisory Committee and Executive.

6. Data will be released annually in a report
provided free to each participating Director.
This report will summarise the pooled, de-
identified data. Thisreport will be distributed
widely after the majority of the Advisory
Committee agree on content and form.

Datawill also be released to each Director in
electronic form with their own unit data
identified, and the rest of the data completely
de-identified.

D Conditions for data security

Patient-identifiable data should not leave the site
of the ANZNN. The e ectronic version of thisdata
will be maintained on a single central computer
protected by password. All hard copy patient
identifiable dataand el ectronic backup fileswill
be kept in locked cabinets. Master lists of code
material will be kept in a separate locked area.

All roomsand officesused by ANZNN arelocked
when not in use. Filing cabinets containing data
are locked when not in use. Computerised data
are protected by passwords known only to each
person who has access to computerised data.
Security disposal of dataisavailablethrough use
of designated bags or a shredding machine.
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