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This Clinical Business Rule (CBR) is developed to guide safe clinical practice at the Royal Hospital
for Women (RHW). Individual patient circumstances may mean that practice diverges from this
Clinical Business Rule. Using this document outside RHW or its reproduction in whole or part, is
subject to acknowledgement that it is the property of RHW and is valid and applicable for use at the
time of publication. RHW is not responsible for consequences that may develop from the use of this
document outside RHW.

Within this document we will use the term woman, this is not to exclude those who give birth and do
not identify as female. It is crucial to use the preferred language and terminology as described and
guided by each individual person when providing care.

1 BACKGROUND

The aim of this CBR is to ensure a woman is given appropriate counselling regarding the options of:

e carrier screening for certain genetic conditions, ideally prior to pregnancy or otherwise in the first
trimester

¢ aneuploidy screening in pregnancy for Down syndrome (trisomy 21) and other chromosomal
conditions, ideally before 10 weeks' gestation, but otherwise at first pregnancy contact or booking

Definitions:

Screening tests determine the likelihood of a particular condition in a low-
risk population and may indicate whether further (diagnostic or specific)
testing is indicated, Examples of prenatal screening tests include
ultrasound, NIPS, combined first trimester screening and maternal serum
screening

Diagnostic tests look for specific conditions that a fetus might be at
increased risk for e.g. chromosomal or genetic condition. Examples of
prenatal diagnostic tests include chorionic villus sampling (CVS) and
amniocentesis

Chromosomal conditions involve differences in the number or structure
of chromosomes and include conditions such as trisomy 21 or Down
syndrome

Condition caused by a variation in a gene which may be inherited or occur
for the first time in an individual

Screening

Diagnostic

Chromosomal

Genetic/monogenic

condition

Carrier Carriers of a genetic condition carry a variation in a gene. Usually carriers
of X-linked or autosomal recessive conditions are healthy and unaffected.
However, if both partners are carriers of the same autosomal recessive
condition, they have an increased chance of having a child affected with
the condition.

Sensitivity Sensitivity measures a tests ability to correctly identify affected

individuals who have a disease (true positives), PPV indicates the
Positive Predictive | probability that a positive test result accurately signals the presence of
Value (PPV) the disease
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2 RESPONSIBILITIES
2.1 Medical and midwifery staff
¢ Review at first appointment if chromosome screening and carrier screening has been offered
and either:
o Declined
o Performed with a low-risk result, or
o Performed and high risk or complex results have been explained by general practitioner
(GP), obstetric medical officer, or genetic counsellor
o Not offered
2.2 Genetic Counsellors
e Provide consultation, information and support to woman/family:
o receiving increased risk results from aneuploidy and/or carrier screening.
o receiving inconclusive results from aneuploidy and/or carrier screening
o receiving ultrasound results that may indicate an increased risk of a chromosomal or
genetic condition
o requiring additional counselling regarding screening for genetic issues in pregnancy
who have a personal or family history of a monogenic condition
o who have a personal or family history of pregnancy loss or pregnancy/child with a
suspected genetic condition

o

3 PROCEDURE
3.1 Antenatal booking
e Take a comprehensive history at booking regarding woman’s/couple’s medical and family
history
¢ Offer woman/couple a referral for genetic counselling for the following indications:
o personal or family history of genetic condition, unexplained stillbirth or fetal death in
utero, if not previously had genetic counselling
o current or previous pregnancy affected by aneuploidy (chromosomal change) and/or
fetal anomalies
o maternal or clinician request

3.2 Genetic Carrier Screening
¢ Enquire whether genetic carrier screening for low-risk woman/couple (i.e. no family history)
<13 weeks' gestation has been offered/discussed/performed
e Obtain copy of results if already performed, file in medical record, and document results in
eMaternity
o Offer genetic carrier screening to woman +/- reproductive partner who has not had screening
performed
e Explain genetic carrier screening involves testing a woman +/- her reproductive partner to
determine whether she/they are at increased risk of having a child affected by certain serious
genetic conditions.
¢ Discuss the following options:
o 3-gene screen
o Expanded carrier screening
3-gene screen
o Medicare-funded testing is available for a woman of reproductive age once in her
lifetime to determine her carrier status for three genetic conditions:
» Cystic fibrosis: a chronic respiratory disease
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= Spinal muscular atrophy: a life-limiting childhood onset muscle disease
» Fragile X syndrome: a genetic cause of intellectual disability and autism, more
severe in males than females.

o Cystic fibrosis and spinal muscular atrophy are inherited as autosomal recessive traits.
If the woman is a carrier of either or both conditions, her reproductive partner can
access Medicare-funded testing once in his lifetime to determine their risk of having an
affected child. If both biological parents are carriers for the same autosomal recessive
condition, there is a 1:4 (25%) chance of an affected pregnancy. If a couple are
identified as being at increased risk, they should be referred for genetic counselling for
further information and advice.

o Fragile X syndrome is inherited as an X-linked trait. Female carriers are at risk of having
an affected child. There is no need to test her reproductive partner. A woman who is
identified as a premutation carrier for Fragile X syndrome should be referred for genetic
counselling for further information and advice.

Expanded carrier screening

o Many laboratories/providers are now offering further screening in addition to the 3-gene
screen, looking at hundreds of other rare genetic conditions.

» Information regarding the scope of testing and cost is available directly from the
laboratory/provider.

= Patients with a specific family history of a genetic condition should be referred for
genetic counselling to ensure that the specific gene or variant in their family is
included in the test they are considering.

o Document if woman accepts or declines screening. For woman who wishes screening,
discuss with genetic counsellors to determine which tests to request, which service
provider and request form to use

o Encourage woman and reproductive partner to have concurrent testing if already
pregnant, due to timeframe constraints

o Ensure woman:
= js aware that testing is voluntary
» is aware when and how she will receive her results and follow up arrangements are

in place in a timely manner
» understands the scope of testing and limitations
» is aware not all results will be low-risk, and this can be quite stressful

o Offer woman/couple a referral for genetic counselling for the following indications:
= high risk couple screening results on carrier screening
= Fragile X syndrome premutation
= Female carrier status for an X-linked condition

3.3 Aneuploidy Screening
¢ Enquire whether aneuploidy screening has already been offered/discussed/performed
Obtain copy of results if already performed, file in medical record, and document results in
eMaternity
e Provide counselling around aneuploidy screening if not already
occurred/discussed/performed, including the following options:
Combined First Trimester Screening (cFTS):
o perform between 11+0-13+6 weeks gestation
o screens for trisomy 21, trisomy 18 and trisomy 13
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o has a detection rate for trisomy 21 of approximately 90% with a false positive rate of
approximately 5% (or 2.5% if nasal bone incorporated).

o involves:
= ultrasound measurement of nuchal translucency (NT), +/- nasal bone
= serum biochemistry for Pregnancy Associated Plasma Protein-A (PAPP- A) and

free beta human chorionic gonadotropin (BhCG)

o ultrasound component also determines:
= gestation (if not already established)
= number of fetuses (if not already established)

»  viability
= presence of some congenital anomalies

o Medicare rebates are available, and in some centres, cFTS is completely covered by
Medicare

o Pre-eclampsia screening is available at the same time with the addition of placental
growth factor (PIGF) to maternal serum biochemistry

Non-invasive prenatal screening (NIPS):
o performed after 10 weeks' gestation

o screens for trisomy 21, trisomy 18 and trisomy 13, though some providers offer a
broader scope of testing including determining fetal sex, sex chromosome variations,
microdeletions and genome-wide chromosome variations

o has a detection rate of approximately 99%, 97% and 92% for trisomy 21, trisomy 18
and trisomy 13 respectively and an overall false positive rate of 0.4%. Note that the
efficacy of screening for other chromosome conditions may be as low as 5%

o fetal sex determination and screening for sex chromosome aneuploidy should be
discussed, as this may also report some sex chromosome variations of varying clinical
consequence and with a lower positive predictive value

o involves collection of maternal blood to analyse cell-free fetal DNA (cfDNA) with results
typically available within 5-7 working days

o an ultrasound for dating (if not already established) and viability is recommended at
the time of blood collection

o can be used in conjunction with structural ultrasound at 12-14 weeks gestation OR can
be used for secondary screening after cFTS (particularly in cases where cFTS is
reported as high risk).

o self-funded ($450-$600 at time of publication)

requires redraw of blood for inconclusive result in up to 3-5% of cases
o does NOT include routine serum biochemistry (PAPP-A and BhCG). The additional
benefit of serum biochemistry remains undetermined but may detect fetuses at risk of
atypical aneuploidy and growth restriction as well as woman at greater risk of
developing pre-eclampsia. If the woman wishes to have PAPP-A and BhCG performed,
it needs to be requested in addition to NIPS
Triple Test (Maternal Serum Screening)
o performed after 14 weeks gestation
o this is no longer performed frequently due to the availability of cFTS and NIPS which
have better sensitivity
o screens for trisomy 21, trisomy 18, and neural tube defects (NTD)
o has a detection rate of approximately 60-75% fetuses with trisomy 21, and 95-100% or
fetuses with NTD
o involves collection of maternal blood to analyse maternal hormones including alpha
fetoprotein (AFP), eE3, and inhibin A with results typically available in 5-7 days

o
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o Medicare rebates are available, and in some centres, is completely covered by
Medicare
Morphology Ultrasound
o Usually performed between 20-22 weeks' gestation
o ldentifies structural anomalies or differences
o Assesses fetal growth
o Is not diagnostic for chromosome or genetic conditions
o Medicare rebates are available, and in some centres, is completely covered by
Medicare

¢ Document if woman accepts or declines screening and provide request form for woman who
wishes screening
e Ensure woman:
o is aware that testing is voluntary
o is aware when and how she will receive her results and follow up arrangements are in
place in a timely manner
o understands the scope of testing and limitations
o is aware not all results will be low-risk, and this can be quite stressful
e Use flowchart below to interpret results
e Offer woman/couple a referral to genetic counselling for the following indications:
o high risk screening results on combined first trimester screen (cFTS) and unsure of next
steps (i.e. NIPS or invasive testing)
o high risk screening results on NIPS
o inconclusive NIPS result/s or repeat failure on NIPS
o NT=23.5mm
¢ Discuss potential referral with genetic counsellor and provide referral as instructed
e Offer woman/couple a referral to MFM if:
o structural abnormality on ultrasound e.g. anencephaly
o discordance between fetal sex on NIPS and ultrasound
o consideration of diagnostic testing e.g. Chorionic Villus Sampling (CVS) or
amniocentesis

4 DOCUMENTATION

e Antenatal record card

e eMaternity

e Genetic counselling notes and letter on eMR
¢ Viewpoint electronic medical record

5 EDUCATION NOTES

A variety of prenatal genetic screening and diagnostic tests and pathways are available, each with
their own advantages, disadvantages and limitations. These options should be offered to all
pregnant women regardless of age or family history’
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6 IMPLEMENTATION, COMMUNICATION AND EDUCATION PLAN

This CBR will be distributed to all medical, nursing and midwifery staff via @health email.
The CBR will be discussed at relevant ward meetings, education and patient quality and
safety meetings. Education will occur through in-services. The CBR will be uploaded to the

CBR tab on the intranet and staff are informed how to access

7 RELATED POLICIES/PROCEDURES

e NSW Health PD2024 013 - Prenatal Screening and Diagnostic Testing for Fetal
Chromosomal Abnormality (2024)
o RANZCOG Screening and diagnosis of fetal structural anomalies and chromosome

conditions (C-Obs-35) (2024)

e RCPA Guidelines for reproductive genetic carrier screening for cystic fibrosis, fragile X
syndrome and spinal muscular atrophy (June 2024)

8 REFERENCES

1. Hamilton JL, Bank TC, and MK Kiefer. Prenatal Genetic Diagnosis. A guide to screening and

diagnostic testing options. Clin Perinatal 52 (2025) 555-574

9 ABORIGINAL HEALTH IMPACT STATEMENT DOCUMENTATION

When clinical risks are identified for an Aboriginal and/or Torres Strait Islander woman or family,
they may require additional supports. This may include Aboriginal health professionals such as
Aboriginal liaison officers, health workers or other culturally specific services

10 CULTURAL SUPPORT

For individuals, their partners or support people from culturally, linguistically, and diverse
backgrounds and/or hearing impairment, professional interpreter services must be engaged,

if required. The provision of care must be inclusive and sensitive to intersectionality, including
(dis)ability, race, and Lesbian, Gay, Bisexual, Transgender, Queer, Intersex, Asexual
(LGBTQIA) persons.

11 REVISION AND APPROVAL HISTORY

Date Revision No. | Author and Approval
Feb 2026 V1 Final draft
Mar 2026 V1 RHW BRGC
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Prenatal testing for chromosome conditions

Woman counselled regarding screening/diagnostic testing options during pregnancy:
cFTS, NIPS, chorionic villus sampling (CVS), and amniocentesis
Woman should be aware of the importance of ultrasound assessment in the 1st trimester (or
early 2nd trimester) as well as the limitations of cFTS and NIPS

cFTS

Low risk result
If risk <1:300 — no further screening
indicated
HOWEVER
If risk not reassuring enough for
woman, discuss and consider NIPS
as secondary screen

qmmnnmn————
~

p
<,

NIPS
(as secondary
screen)

NIPS
(as primary screen)
Requires:
- viability/dating ultrasound
at time of blood collection
- structural ultrasound at 12-
14 weeks gestation

High risk result
OR
NT measurement >3.5mm
OR
structural abnormality on
ultrasound
OR
Inconclusive NIPS

Diagnostic testing
(as primary testing)
following genetic
counselling:
- CVS
- amniocentesis

Low risk result
No further
screening/testing
indicated

Refer for genetic counselling

Low risk result High risk
N R NIPS result i
screening/testing Other appropriate
indicated investigations
Diagnostic testing - 2" trimester morphology
(CVS/amniocentesis) ultrasound _ .
May be more informative - Fetal echocardiogram if NT >
- 3.5mm
tf,‘\la.l_n the NIPS Ift.' >35 - 3 trimester ultrasound if PAPP-
- measurement is >3.5mm A<03
- PAPP-A or free BhCG < 0.2
MoM
- free BhCG is > 5.0 MoM
Abbreviations:
cFTS Combined first trimester screen NIPS Non-invasive prenatal screen

Nuchal translucency
beta human chorionic gonadotropin

CVS Chorionic villus sampling NT
PAPP-A Pregnancy Associated Plasma Protein A BhCG
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