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North Western Melbourne Primary 
HealthbŜǘǿƻǊƪΣ ǘƘŜ wƻȅŀƭ ²ƻƳŜƴΩǎ IƻǎǇƛǘŀƭΣ 
Mercy Health, Northern Health and Western 
Healthwould like to acknowledge the 
Traditional Custodians of the land on which our 
work takes place, The Wurundjeri Woi Wurrung 
People, The Boon Wurrung People and The 
Wathaurong People.

We pay respects to Elders past, present and 
emerging as well as pay respects to any 
Aboriginal and Torres Strait Islander people in 
the session with us today.

Acknowledgement of Country



3

Housekeeping ςZoom Webinar

All attendees are muted

Please ask questions via the Q&A box only

Q&A will be at the end of the presentation

This session is being recorded, you will receive a linkto 
this recording and copy of slides in post sessioncorrespondence.

Questions will be asked anonymously to protect your privacy
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Housekeeping ςZoom Webinar

Please ensure you have joined the session using the 
same name as your event registration                        
(or phone number, if you have dialled in)

b²atIb ǳǎŜǎ ½ƻƻƳΩǎ ǇŀǊǘƛŎƛǇŀƴǘ ƭƛǎǘ ǘƻ ƳŀǊƪ 
attendance and certificates and CPD will not be issued 
if we cannot confirm your attendance.
 
If you are not sure if your name matches, please send 
ŀ /Ƙŀǘ ƳŜǎǎŀƎŜ ǘƻ Ψb²atIb 9ŘǳŎŀǘƛƻƴΩ ǘƻ ƛŘŜƴǘƛŦȅ 
yourself.



Shared Maternity Care Collaborative

Northern Health
Primary Care Liaison officer Kirra McGaw ςnh-primarycareliaison@nh.org.au 
GP Liaison officer Dr Richard Sia ςnh-primarycareliaison@nh.org.au 

Mercy Health
Primary Care Liaison manager Caitlin Shaw ς primarycare@mercy.com.au  
Primary Care Liaison officer Sharon Tijssen ς primarycare@mercy.com.au 

¢ƘŜ wƻȅŀƭ ²ƻƳŜƴΩǎ IƻǎǇƛǘŀƭ
Head of GP Liaison unit A/Prof Ines Rio ς gp.liaison@thewomens.org.au 
Primary Care Liaison officer Emily Lawson ς gp.liaison@thewomens.org.au 

Western Health

GP Advisor Jo Silva ς gp@wh.org.au 
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Hospital Updates

Mercy Health
Mercy Health is now accepting HealthLink eReferrals.

Benefits of eReferral via HealthLink:
Å eReferrals via HealthLink are already embedded into most GP practice software, making the 

transition simple and cost-free for most general practices.
Å eReferral will auto-populate important patient data such as demographics, medical history and 

medications from the GP practice management software and guide them through the referral 
process, ensuring compliance to the Victorian state-wide referral criteria for each specialty.

Å Referrers are sent a notification when their referral is received by Mercy Health.

For more information visit our Refer a patient website

https://health-services.mercyhealth.com.au/health-professionals/refer-a-patient/referral-instructions-and-templates/


Hospital Updates

Northern Health
Northern Health is now sending digital discharge summaries via HealthLink. Please ensure all your 
details are up to date with the National Health Services Directory (NHSD).

bƻǊǘƘŜǊƴ IŜŀƭǘƘΩǎ aŜŘƛŎŀƭ /ƻƳƳǳƴƛǘȅ ±ƛǊǘǳŀƭ /ƻƴǎǳƭǘ όa/±/ύ ǎŜǊǾƛŎŜ ǇǊƻǾƛŘŜǎ ±ƛŎǘƻǊƛŀƴ Dtǎ ŀƴŘ 
Nurse Practitioners access to hospital-based specialist expertise to discuss complex patient 
management in the community. Specialties available include Paediatrics, Endocrinology and 
Rheumatology. More information is available at https://mcvc.nh.org.au/

https://about.healthdirect.gov.au/contact-the-nhsd
https://mcvc.nh.org.au/


Hospital Updates

¢ƘŜ wƻȅŀƭ ²ƻƳŜƴΩǎ IƻǎǇƛǘŀƭ
The new Public Fertility Care Serviceƛǎ ƭŜŘ ōȅ ǘƘŜ ²ƻƳŜƴΩǎ ŀƴŘ aƻƴŀǎƘ IŜŀƭǘƘΣ ǿƛǘƘ ǎǳǇǇƻǊǘ ŦǊƻƳ ŀ 
range of partner health services across the state. The service provides access to comprehensive fertility 
treatment including:
Å Genetic counselling
Å Fertility preservation
Å Fertility assessment and treatment

For more information on eligibility criteria and referral information please go to ǘƘŜ ²ƻƳŜƴΩǎ ǿŜōǎƛǘŜΥ

https://www.thewomens.org.au/patients-visitors/clinics-and-services/fertility-genetics/public-fertility-
services 

https://www.thewomens.org.au/patients-visitors/clinics-and-services/fertility-genetics/public-fertility-services
https://www.thewomens.org.au/patients-visitors/clinics-and-services/fertility-genetics/public-fertility-services


Moderator

A/Prof Ines Rio ς ¢ƘŜ wƻȅŀƭ ²ƻƳŜƴΩǎ IƻǎǇƛǘŀƭ
A/Prof Ines has extensive experience in many facets of health care. Ines is a Chairperson for the North 
Western Melbourne PHN, Director of Sexual Health Victoria, Head of the General Practice Liaison Unit 
ŀƴŘ Dt hōǎǘŜǘǊƛŎƛŀƴ ŀǘ ¢ƘŜ wƻȅŀƭ ²ƻƳŜƴΩǎ IƻǎǇƛǘŀƭΣ DŜƴŜǊŀƭ tǊŀŎǘƛǘƛƻƴŜǊ bƻǊǘƘ wƛŎƘƳƻƴŘ /ƻƳƳǳƴƛǘȅ 
Health, member of the TGA advisory committee on vaccines, and newly appointment as Chief Medical 
hŦŦƛŎŜǊ ŀǘ aƻƴŀǎƘ ¦ƴƛǾŜǊǎƛǘȅ ŀƴŘ ŀǎ ƳŜƳōŜǊ ƻŦ ǘƘŜ bŀǘƛƻƴŀƭ ²ƻƳŜƴΩǎ IŜŀƭǘƘ !ŘǾƛǎƻǊȅ /ƻǳƴŎƛƭΦ

Ines is committed to quality, effective, efficient, equitable and integrated health care services and the 
central importance and role of general practice and primary care in this provision.



Speakers

A/Prof Lisa Hui FRANZCOG CMFM ς Mercy Health 
Prenatal screening and NIPT - what is the current standard of care?
Lisa is a maternal fetal medicine specialist with special interests in prenatal screening and diagnosis, particularly 
the use of cell-free DNA for the detection of fetal chromosome conditions. She is Director of Genetics at the Mercy 
Hospital for Women, which looks after patients throughout the northeast of Melbourne and regional Victoria.

She holds an MRFF investigator fellowship in the Genomics Health Futures Priority scheme, is a team leader in the 
Reproductive Epidemiology group at the Murdoch Children's Research Institute.She isan active member of the 
International Society for Prenatal Diagnosis and an associate editor of its official scientific journalPrenatal 
Diagnosis. She also sits on the editorial board ofUltrasound in Obstetrics and Gynaecologyand is a regular invited 
speaker at international and national conferences.



Speakers

Dr Vicki Carson ς ¢ƘŜ wƻȅŀƭ ²ƻƳŜƴΩǎ IƻǎǇƛǘŀƭ
Modes of delivery ς is there such a thing as ŀ ΩƴƻǊƳŀƭΩ ōƛǊǘƘΚ
Vicki Carson is a general obstetrician with an interest in high-risk obstetrics. She works both privately at Frances 
Perry House and is leader of the Yellow Maternity Clinic at RWH. 

±ƛŎƪƛ Ƙŀǎ ŀ ǎǘǊƻƴƎ ƛƴǘŜǊŜǎǘ ƛƴ LƴŘƛƎŜƴƻǳǎ ²ƻƳŜƴΩǎ ƘŜŀƭǘƘ ǿƻǊƪƛƴƎ ǿƛǘƘ ǘƘŜ wŜŎƻƴŎƛƭƛŀǘƛƻƴ !Ŏǘƛƻƴ tƭŀƴ ŀǘ w²I ŀƴŘ 
the Baggarook caseload team. She has a strong interest in improving outcomes for women with previous birth 
trauma. Recently Vicki was tasked with setting up the Covid ward at RWH and enjoys the team environment at 
RWH that comes with such initiatives.Vicki is the current medical lead for the introduction of the homebirth 
programme. Vicki sits on the federal RANZCOG council.



HealthPathways1



Pathways are written by GP clinical editors with support from 
local GPs, hospital-based specialists and 

other subject matter experts

Å clear and 
concise, 
evidence-
based medical 
advice 

Å Reduce 
variation in 
care

Å how to refer to 
the most 
appropriate 
hospital, 
community 
health service 
or allied health 
provider.

Å what services
areavailable
to my patients



HealthPathways ҭ Shared Maternity Care 

/ƭƛŎƪ Ψ{ŜƴŘ CŜŜŘōŀŎƪΩ 
to add comments and 
questions about this 
pathway.



Navigating HealthPathways ҭ Shared Maternity Care 



Shared Maternity Care Pathways Resources and Referral pages 
Obstetrics

Preconception Assessment

Antenatal Care

Antenatal Care - First Consult

Antenatal - Second and Third Trimester Care

Early Pregnancy Bleeding

Pregnancy Bleeding

Recurrent Pregnancy Loss

Referrals and Resources 

Acute Obstetric Referral or Admission (Same-day)

Non-acute Obstetric Referral (> 24 hours) 

Early Pregnancy Assessment Service (EPAS) Pregnancy 
Booking 

Fertility Specialised Referral

Acute Gynaecology Referral or Admission (Same-day)

Non-acute Gynaecology Referral (> 24 hours)

Pregnancy Booking

Radiology Services and Advice

Pregnancy Genetics

Prenatal Screening and Diagnosis of Fetal Anomalies

Genetic Laboratory Testing

Genetic Health Advice and Referrals

Pregnancy Medical Conditions

Anaemia in Pregnancy 

Asthma in Pregnancy 

Pregnancy Bleeding 

Hypertension in Pregnancy and Postpartum 

Nausea and Vomiting in Pregnancy 

Obesity in Pregnancy and Pre-pregnancy 

Skin Conditions (Rash and Itch) in Pregnancy 

Thyroid Disease in Pregnancy 

UTI and Asymptomatic Bacteriuria in Pregnancy 

Varicella and Pregnancy 

Diabetes in Pregnancy

Hyperglycaemia in Pregnancy 

Pre-pregnancy Planning for Type 1 and Type 2 Diabetes 

Type 1 and Type 2 Diabetes and Pregnancy 

Related and relevant LGBTIQA+  pages

LGBTIQA+ Fertility, Parenting, and Children

LGBTIQA+ Friendly Clinics

LGBTIQA+ Resources

Transgender Health and Gender Diversity Referral

https://melbourne.communityhealthpathways.org/24567.htm
https://melbourne.communityhealthpathways.org/43477_1.htm
https://melbourne.communityhealthpathways.org/87607.htm
https://melbourne.communityhealthpathways.org/37932.htm
https://melbourne.communityhealthpathways.org/411642.htm
https://melbourne.communityhealthpathways.org/12527.htm
https://melbourne.communityhealthpathways.org/12527.htm
https://melbourne.communityhealthpathways.org/24155.htm
https://melbourne.communityhealthpathways.org/172370.htm
https://melbourne.communityhealthpathways.org/139790.htm
https://melbourne.communityhealthpathways.org/139790.htm
https://melbourne.communityhealthpathways.org/139790.htm
https://melbourne.communityhealthpathways.org/82219.htm
https://melbourne.communityhealthpathways.org/41417.htm
https://melbourne.communityhealthpathways.org/41408.htm
https://melbourne.communityhealthpathways.org/568471.htm
https://melbourne.communityhealthpathways.org/32056.htm
https://melbourne.communityhealthpathways.org/36194.htm
https://melbourne.communityhealthpathways.org/24172.htm
https://melbourne.communityhealthpathways.org/46021.htm
https://melbourne.communityhealthpathways.org/111897.htm
https://melbourne.communityhealthpathways.org/87609.htm
https://melbourne.communityhealthpathways.org/24572.htm
https://melbourne.communityhealthpathways.org/24572.htm
https://melbourne.communityhealthpathways.org/24572.htm
https://melbourne.communityhealthpathways.org/24572.htm
https://melbourne.communityhealthpathways.org/24572.htm
https://melbourne.communityhealthpathways.org/24572.htm
https://melbourne.communityhealthpathways.org/24572.htm
https://melbourne.communityhealthpathways.org/24572.htm
https://melbourne.communityhealthpathways.org/24572.htm
https://melbourne.communityhealthpathways.org/24572.htm
https://melbourne.communityhealthpathways.org/24572.htm
https://melbourne.communityhealthpathways.org/79597_1.htm
https://melbourne.communityhealthpathways.org/24054_1.htm
https://melbourne.communityhealthpathways.org/24054_1.htm
https://melbourne.communityhealthpathways.org/24054_1.htm
https://melbourne.communityhealthpathways.org/39247.htm
https://melbourne.communityhealthpathways.org/304475.htm
https://melbourne.communityhealthpathways.org/316519.htm
https://melbourne.communityhealthpathways.org/130645.htm
https://melbourne.communityhealthpathways.org/502957.htm


Accessing HealthPathways: Go to melbourne.healthpathways.org.au



Prenatal screening and 
NIPT - what is the current 
standard of care?
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A/Prof Lisa Hui
University of Melbourne
Mercy Hospital for Women
aǳǊŘƻŎƘ /ƘƛƭŘǊŜƴΩǎ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜ
Northern Health



ÅALL pregnant women should be offered some form of screening for 
trisomy 21 (RANZCOG, ACOG, ISPD)
ÅAccurate dates are required for correct performance
ÅWomen with increased risk result offered genetic counselling and 
diagnostic testing with amniocentesis or chorionic villus sampling (CVS)



Timeline of prenatal screening for chromosome 
abnormalities 



RANZCOG statement 2015



NIPT at 12 weeks as first-line screen without first 
trimester scan

Provides higher detection 
rate of T21/18/13 than 
CFTS

No NT ultrasound provided



Å In the Netherlands, NIPT has replaced the CFTS 

Å Audit in single tertiary centre showed that 56% of anomalies that should be 
detected in T1 are not diagnosed until T2

Å e.g anencephaly, gastroschisis, limb reduction defects, multiple anomalies

Å Authors concluded that T1 anatomy US should be reintroduced

Å A structured ultrasound protocol improves performance for T1 anatomy US

Karim JN. Ultrasound Obstet Gynecol. 2017 Oct;50(4):429-441.  



First trimester ultrasound for anatomy

Edwards SFNM https://doi.org/10.1016/j.siny.2017.11.005



First trimester anatomy assessment

Edwards SFNM https://doi.org/10.1016/j.siny.2017.11.005



Contingent models

ÅAfter first trimester combined test

NIPT a second-line ñadvancedò screen

More affordable as fewer 
women require NIPT (<5%)
Still get first trimester 
ultrasound

Detection rate will not be 
improved because only 
those identified as 
increased chance by FTC 
will be offered NIPT



As a first-line screen with a 12-13w scan

12-

Provide advantages of both 
NIPT and US

Costly!



Å79,140 births during 2015

Å83.4% (n=66,166) had 

screening

CFTS
73.1%

cfDNA
20.2%

STSS
5.3%

CFTS or STSS + cfDNA 
1.3%



Prenatal 
screening

T21/13/18 
Sensitivity %

Specificity for 
21/13/18

Screen positive 
rate %

FTC
N = 45,275

89.6
(103/115)

97.25 2.94

NIPT
N = 12,486

100
(73/73)

99.93*
1.21*

2.42#

*Only high-risk results for T21/13/18 included
І ƛƴŎƭǳŘŜǎ ƘƛƎƘ Ǌƛǎƪ ǊŜǎǳƭǘǎ ŦƻǊ ŀƭƭ ǊŜǇƻǊǘŜŘ ŎƘǊƻƳƻǎƻƳŜǎ ŀƴŘ άƴƻ Ŏŀƭƭέ ǊŜǎǳƭǘǎ



2021-2022 screening in Melbourne

ÅPrenatal screening data collected from 11 
public hospital maternity databases (BOS)

ÅData available on = 29,495 births  > 20w
Å83% had screening
Å15% declined
Å2% not offered

ÅNIPT associated with:
ÅYounger
ÅNulliparous
Åhigher SES postcode
Åborn in Australia, North East Asia, Europe

NIPT
75%

FTC
20%

T2MSST
5%



Healthcare professional survey

ÅOnline survey of Australian maternity clinicians Sept-Oct 2022

ÅRANZCOG, HGSA, Rural Doctors Association mailing lists, social media, 

ÅN = 540 respondents

ÅObstetricians 49%

ÅGPs 35%

ÅGenetics professional 9%

ÅMidwives 7%

ÅType of practice: public only 30%, private only 35%, both 35%

ÅAll states /territories ²QLD n = 60 (16% total)

Å>90% involved in pretest counselling, consent, and returning results



How do you offer NIPT?

N (%)

Offer a choice between NIPT and combined first trimester 

screening (CFTS) for patients in the first trimester
279 (60.3)

First-line screening test for all patients 88 (19.0)

First-line screening test only for patients of advanced age 

or with other risk factors for aneuploidy
12 (2.6)

Second-tier screening test after combined first-trimester 

screening (CFTS)
49 (10.6)

Other 35 (7.6)



What first trimester ultrasounds do you offer 
to patients having NIPT?

N (%)

6-8 weeks (dating) 257 (54.1)

10 weeks (pre-NIPT) 137 (28.8)

11-13 weeks (early fetal structural survey or 

concurrently with NIPT)
409 (86.1)

Other 24 (5.1)



National serum screening and NT scans (MBS claims)

40% reduction 
in serum 
screening

Stable no. 11-
13w scans



Do you offer a choice of conditions?

Choiceof conditions to be screened with NIPT offered to patients n (%)

Yes 245 (53.0)

No 94 (20.3)

Sometimes 79 (17.1)

N/A to my role 44 (9.5)

Other screening options discussed besides T21/13/18  (N=324)

Sex chromosome aneuploidies 278 (85.8)

Genome-wide NIPT 93 (28.7)

Microdeletions 102 (31.5)

Single gene disorders 51 (15.7)

Other 18 (5.6)



How well do you know the market?

Massively parallel 

sequencing (MPS)

SNP-targeted 

sequencing

Chromosome-targeted 

sequencing



1. Whole genome (random) sequencing

Å Sequences all fragments of plasma DNA 
nonselectively(random massively parallel sequencing)

Å No distinction between maternal and fetal DNA

Å Able to perform genome-wide assessment (gwNIPT)

Å Resolution/ analysis can be adjusted at bioinformatics 
stage

Å Products
ÅNEST ς21/13/18,X,Y

ÅPercept ςgenome wide

ÅMaterniT21 Plus (Sequenom)

Åverifi (Illumina)

ÅNIFTY (BGI)

ÅGeneration



2. Chromosome-targeted NIPT      

ÅHarmony (Roche)

Å384 polymorphic loci unique to the 

target chromosomes (21,13,18,X,Y) are 

amplified in a PCR reaction 

Ątemplate enriched for selected 

chromosomes

Ą microarray based quantification of 

cfDNA(formerly NGS)
Fig 1. DANSR assay. Sparks et al AJOG 2012



3. Single nucleotide polymorphism-based

ÅDNA extracted from plasma and buffy coat

ÅTargeted amplification and analysis of ~20,000 SNPs on chr21, 18, 13, X and Y

ÅAnalyses allele distributions at each SNP locus

ÅDeduces fetal genotype by subtracting maternal signal

Figure from Levy et al 2013 Presented at SMFM 2013



1. Massively parallel 

sequencing (MPS)

2. Chromosome-

targeted sequencing

3. SNP-targeted 

sequencing

A. Can distinguish cell-free maternal DNA 

from fetal DNA

B. Can detect triploidy

C. Can detect subchromosomalimbalances

D. Can be used for twins

E. Can be used for triplets

F. Can detect maternal cancer

G. Can distinguish MZ from DZ twins

Match the sequencing methods with 
test features

3 

3

1

1,2,3

?

1

3







ÅISPD Board consensus opinion based on current knowledge and 
clinical practice

ÅStatementrelevant to high income settings where prenatal screening 
for aneuploidy is considered an established part of antenatal care.



Outline of the 2023 ISPD statement

Å Introduction, scope and purpose, biology and technological background
ÅPerformance characteristics: T21, T18, T13, PPV
ÅFetal fraction, test failures, maternal neoplasia
Å Implementation models of NIPT
ÅExpanded NIPT
ÅSex chromosome aneuploidy and fetal sex determination
ÅRare autosomal trisomies
ÅSubchromosomalimbalances
ÅMicrodeletions and microduplications
ÅRole of ultrasound in complementing NIPT
ÅPre and post test counselling challenges
ÅEthical issues
ÅFuture of cfDNA



ÅNIPT is the most accurate screening test for the common 

autosomal aneuploidies in unselected singleton 

populations, and those at known increased probability

Implementation of NIPT for
T21, T18, T13

wƻǎŜ Ŝǘ ŀƭΦ {ȅǎǘŜƳŀǘƛŎ ŜǾƛŘŜƴŎŜπōŀǎŜŘ ǊŜǾƛŜǿΥ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ƴƻƴƛƴǾŀǎƛǾŜ ǇǊŜƴŀǘŀƭ ǎŎǊŜŜƴƛƴƎ ǳǎƛƴƎ 
ŎŜƭƭπfreeDNAƛƴ ƎŜƴŜǊŀƭπǊƛǎƪ ǇǊŜƎƴŀƴŎƛŜǎΦ DŜƴŜǘ aŜŘΦнлннΤнпόфύΥмффн



ÅNIPT for the common autosomal aneuploidies performs 

sufficiently well to be offered in primary or contingent 

screening models

ÅThe ISPD board acknowledges that context-specific 

considerations in health policy influence decisions and 

implementation models

NIPT for common autosomal trisomies
T21, T18, T13



SCA
12%

T 21
53%

T13
5%

T18 
13%

EUROCAT Wellesley 2012

Other 
abnormalities
17%

Expanded NIPT



ÅAmerican College of Medical Genetics and Genomics 2023 
guideline: recommended SCA screening to be offered to all 
women

ÅNIPT for SCA is sufficiently accurate to be offered alongside 
autosomal aneuploidy screening with specific pretest 
counseling and consent. 

ÅOther societal, economic, cultural and ethical factors may 
need to be considered in health policy decisions regarding 
population-based screening for SCAs

ÅFurther studies to evaluate the downstream impacts of 
offering NIPT for sex chromosome conditions should be 
considered where such screening is offered.

NIPT for sex chromosome aneuploidies



ÅFull trisomiesof autosomes other than 21, 13, 18 are rare in live fetuses

Å97% of all RATs detected on CVS are confined to the placenta 

ÅNIPT has a lower PPV for RATs than other trisomies~ 11% 

ÅTRIDENT study reported results of genome-wide NIPT in Netherlands Ą
Dutch Health council advised  RATS no longer routinely reported 

ÅRisk of UPD if false positive NIPT result is for an imprinted chromosome

NIPT for rare autosomal trisomies(RATs)

Dutch Health Council advice to the Minister of Health, Welfare and Sport. The NonȤinvasive Prenatal Test 

(NIPT) as Population Screening. No. 2023/03, the Hague, 2023. Accessed on 3 March 2023 

at.https://www.gezondheidsraad.nl/?utm_source=gr.nl&utmmedium=redirect&utm_campaign=redirect



Confined placental 
mosaicism,

False pos NIPT

Fetoplacental 
mosaicism,

Potentially detectable 
by NIPT

Isolated fetal mosaicism,
Not detectable by NIPT

Fetoplacental mosaicism and NIPT



ÅCPM also confers increased risk of adverse outcome but cost effectiveness 
of gw-NIPT for obstetric indications is not established

Adverse obstetric outcomes after 
positive NIPT for RAT

Noninvasive Prenatal Testing (NIPT). https://doi.org/10.1016/B978-0-12-814189-2.00007-4



ÅThere is insufficient data to assess the performance and 
clinical utility of routine NIPT for RATs. NIPT for RATs is 
therefore not recommended for the routine care of 
unselected populations.

ÅWhere screening for RATs is performed, management after 
ŀ ƘƛƎƘ ŎƘŀƴŎŜ ǊŜǎǳƭǘ ǊŜǉǳƛǊŜǎ ŜȄǇŜǊǘ ǇƻǎǘπǘŜǎǘ ŎƻǳƴǎŜƭƭƛƴƎ 
and specialist management.

NIPT for rare autosomal trisomies



ÅGenome-wide NIPT can also detect subchromosomal
imbalances (segmental imbalances, CNVs)

ÅDetection depends on size of imbalance, fetal fraction, 
sequencing depth, and for SNP-based approaches, 
included targets regions

ÅBelgium and the Netherlands experience
ÅPPVs of 47% and 32%

ÅSimilar to the PPVs of NIPT for trisomy 13

ÅNo sensitivity data because of incomplete follow up in 
screen-negative cases

Expanded NIPT for subchromosomal
imbalances >7Mb



ÅThere is insufficient data to assess the performance and clinical 
utility of routine NIPT for subchromosomalimbalances. 

Å[ŀǊƎŜ ǎŎŀƭŜ ǇƻǇǳƭŀǘƛƻƴπōŀǎŜŘ ŜǾŀƭǳŀǘƛƻƴǎ ƻŦ ǊƻǳǘƛƴŜ ǎŎǊŜŜƴƛƴƎ 
for subchromosomalimbalances are being undertaken in several 
countries and data continue to emerge. 

ÅUntil such time as the outcome data are clear and shown to be 
reproducible in other settings, NIPT for subchromosomal
imbalances is not recommended for the routine care of 
unselected populations.

ÅWhere screening for subchromosomalimbalances is performed, 
ƳŀƴŀƎŜƳŜƴǘ ŀŦǘŜǊ ŀ ƘƛƎƘ ŎƘŀƴŎŜ ǊŜǎǳƭǘ ǊŜǉǳƛǊŜǎ ŜȄǇŜǊǘ ǇƻǎǘπǘŜǎǘ 
counselling and specialist management.

Expanded NIPT for subchromosomal
imbalances >7Mb



ÅMicrodeletions/duplications:  

Å< 5 Mb size

ÅDifferent technological approach to gw-NIPT for 
larger imbalances

ÅMost common is 22q11.2 deletion syndrome 
(DiGeorge syndrome)

ÅWolf-Hirschhorn syndrome (4p16.3 DS), Cri-du-chat 
syndrome (5p15.33 DS), Prader-Willi/Angelman 
(15qdel), 1p36 deletion

WapnerNEJM 2012

Expanded NIPT for microduplication/microdeletionsyndromes



ÅFamiliariet al : systematic review of NIPT for MMS included 7 studies

ÅNone performed genetic confirmation in cases that did not undergo 
prenatal diagnostic testing or those with a negative screen result ς
therefore specificity and sensitivity undetermined

Å1 prospective study of 22q11 DS (Dar et al) performed genetic testing 
in all analysedpregnancies

ÅSensitivity 75%, screen positive rate 0.2%, PPV 24%

Å12 affected cases; high frequency of 22q in this cohort (1 in 1524)

ÅUpdated algorithm improved the Sn to 83% (10/12), PPV to 53%

Expanded NIPT for microduplication/microdeletion
syndromes

Dar P, et al. Cell-free DNA screening for prenatal detection of 22q11.2 deletion syndrome. Am J ObstetGynecol2022



Å22q11.2 deletion syndrome is the most common microdeletion 

ǎȅƴŘǊƻƳŜΦ hƴƭȅ ƻƴŜ ǎǘǳŘȅ Ƙŀǎ ŜǾŀƭǳŀǘŜŘ ŎŦ5b!πōŀǎŜŘ 

screening for 22q11.2 deletion syndrome in a clinical cohort 

with genetic confirmation of all participants. 

ÅThere is insufficient data to assess the performance and clinical 

utility of routine NIPT for MMS. NIPT for MMS is therefore not 

recommended for the routine care of unselected populations.

Expanded NIPT for 22q11 deletion 
syndromes



ÅDifference in technological platforms

ÅPublished studies have variable population characteristics that influence 

the performance of NIPT, such as gestational age at testing, referral 

indications, frequency of fetal structural abnormalities, other risk factors

ÅRarity of some conditions impeded clinical validation studies

ÅVariable clinical phenotype makes ascertainment of false negative NIPT 

results challenging 

Challenges with synthesizing literature 
on expanded NIPT





ÅThe ethical implementation of NIPT requires attention to provision 

of quality pre and post-test counseling, equity of NIPT access, and 

access to appropriate downstream clinical services

ÅAll stakeholders including health care consumers should be 

involved in determining local implementation models and future 

directions for NIPT

Ethical issues



ÅNIPT is now the most commonly used first 
line screening test

ÅFirst trimester ultrasound has additional 
value for early detection of anomalies

ÅIncreasing complexity with genome-wide 
NIPT and microdeletion screening

ÅScreening for T21/13/18 should be offered
ÅSex chromosome screening optional with 

specific consent

ÅExpanded NIPT ςonly if sufficiently informed 
and resources to manage consequences 

Summary

ñHe was doing well at first, but then he 

started drifting in and out of health 

coverage.ò



Where are we now with prenatal 
diagnosis?



VIC prenatal diagnosis 1976-2022
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80% of common 
trisomies(90% of 
T21) ascertained 
via NIPT (VIC)



https://yourchoice.mcri.edu.au/dashboard





https:// study.unimelb.edu.au/find/short-courses/genetics-in-pregnancy/



https:// study.unimelb.edu.au/find/short-courses/genetics-in-pregnancy/

Thank you



Modes of Delivery
Is there such a thing as a 
normal birth?

3

Dr Vicki Carson
¢ƘŜ wƻȅŀƭ ²ƻƳŜƴΩǎ IƻǎǇƛǘŀƭ
Frances Perry House



DR VICKI CARSON

ÅTrained RWH, Mercy, Warrnambool

Å3 years as a consultant in Warrnambool

ÅGroup private practice in East Melbourne

ÅNow private via FPH

ÅRWH consultant since return from Warrnambool

ÅHead of Unit Yellow ANC

ÅMedical lead Baggarook

ÅMedical lead homebirth project

ÅDDU ðultrasound RWH 1 day/week



OUTLINE

ÅDefinitions

ÅIncidence

ÅDifferences in parity

ÅReasoning behind use of modes

ÅRisks and benefits

ÅControversies

ÅUseful stats to remember for counselling

ÅSummary



DEFINITIONS

ÅNVB

ÅOfficial WHO definition

Å Spontaneous

Å Low risk at start of labourand throughout

Å 37-42 weeks

Å Cephalic

Å No augmentation/instrumentation

ÅMother and baby ôwellõ after birth

Å Typically at RWH is used to denote a vaginal birth

ÅMay or may not be ônormalõ or uncomplicated

ÅMany centresdo not require the labourto be SPONTANEOUS for the birth to be considered ônormalõ



FOR TODAY ðNVB =

ÅCephalic

ÅNo instrumentation

ÅInduced or spontaneous

ÅAugmented 



DEFINITIONS

Å Instrumental delivery

Å Forceps

Å Neville Barnes

Å Keillandõs

Å Vaccuum/ventouse

Å Water birth

Å Homebirth

Å Freebirth

Å Caesarean section

Å Emergency vs planned

Å Classical vs LUS

Å Maternally assisted



NEVILLE BARNES FORCEPS

ÅRequires epidural or pudendal

ÅOA (or DOP) position

ÅEpisiotomy recommended

ÅAxis traction handle optional

ÅIndications

ÅFailure to progress at fully dilated

ÅFetal compromise

ÅMaternal exhaustion



KEILLANDõSFORCEPS

ÅRequires epidural or pudendal

ÅRotational ðfrom OT/OP

ÅEpisiotomy recommended

ÅControversial role in obstetrics

ÅRequires experienced operator

ÅIndications

ÅAs for NBF at fully dilated 

AND malpositioned



VENTOUSE(VACUUM)

Å Can be done with or without epidural ð

consider pudendal or local infiltration

Å Any position as long as position known and 

cup placed correctly

Å Episiotomy as needed ðcan allow perineum to 

stretch as per NVB

ÅWill cause chignon (cephalohaematoma)

Å Difficult deliveries can be associated with 

subgalealhaemorrhage

Å Can not be done <34w

Å Indications (all at fully dilated)

Å Fetal compromise

Å Maternal exhaustion

Å Delay in second stage



INCIDENCE

Å50% of women had a non -
instrumental vaginal birth

Å7.2% of women had a 
vaginal birth assisted by 
vacuum 

Å4.9% of women had a 
vaginal birth assisted by 
forceps

Å38% of women had a 
caesarean section birth



LOCAL INCIDENCES AT RWH

ÅNVB ðunassisted

ÅPG, spontaneous labour 57%

ÅPG, induced/no labour 24%

ÅMG, spontaneous labour 92%

ÅMG, induced/no labour 70%

ÅPrevious CS 9.4%

ÅBreech 11%



LOCAL INCIDENCES AT RWH

ÅInstrumental delivery

ÅPG, spontaneous labour 30%

ÅPG, induced/no labour 26%

ÅMG, spontaneous labour 6%

ÅMG, induced/no labour 7.5%

ÅPrevious CS 4.6%

ÅBreech 0%



LOCAL INCIDENCES AT RWH

ÅElective CS

ÅPG, spontaneous labour 0%

ÅPG, induced/no labour 12%

ÅMG, spontaneous labour 0%

ÅMG, induced/no labour 11%

ÅPrevious CS 63%

ÅBreech 49%



LOCAL INCIDENCES AT RWH

ÅEmergency CS

ÅPG, spontaneous labour 13%

ÅPG, induced/no labour 38%

ÅMG, spontaneous labour 2%

ÅMG, induced/no labour 12%

ÅPrevious CS 23%

ÅBreech 39%



PG IN SPONTANEOUS LABOUR

NVB Instrumental Elective CS Emergency CS



PG ðINDUCED OR NO LABOUR

NVB Instrumental Elective CS Emergency CS



MG IN SPONTANEOUS LABOUR

NVB Instrumental Elective CS Emergency CS



MG ðINDUCED OR NO LABOUR

NVB Instrumental Elective CS Emergency CS



PREVIOUS CS

NVB Instrumental Elective CS Emergency CS

65% of women 

attemptingVBAC 

at RWH have a 

vaginal birth



REASONS FOR éé.

ÅNVB

Åônaturalõ

ÅQuicker recovery

ÅGo home sooner

ÅLess analgesia required after birth

ÅLess risk for future pregnancies

ÅôBuy yourself a vaginal birth in the futureõ



REASONS FOR éé.

ÅHomebirth

ÅRelaxed, comfortable, private atmosphere

ÅSafe (data)

ÅôNormalisesõ birth

ÅCan have family by side (kids etc)

ÅSave hospital beds

ÅLess CS, instrumental, tears, PPH

ÅFreebirth

ÅNo medical intervention



REASONS FOR éé.

ÅElective CS

ÅBreech

ÅPlacenta praevia/vasa praevia

ÅPrevious CS

ÅMultiple pregnancy 

ÅSuspected macrosomia

ÅObstructing fibroid

ÅMaternal choice



REASONS FOR éé.

ÅEmergency CS

ÅNon reassuring CTG/abnormal fetal scalp lactate

ÅFTP/obstructed labour

ÅAbruption

ÅCord prolapse

ÅFailed instrumental delivery

ÅMaternally assisted CS

ÅMaternal involvement in birth



RISKS AND BENEFITS

RISKS BENEFITS

Bleeding/transfusion Chosen time and date (planned) - controlled

DVT/PE Less risk HIE to baby

Scar ?Less pelvic floor damage

Infection ðUTI/chest/wound Maternal autonomy

Damage to other structures Quick ðover in an hour

Anaestheticrisks

Slower recovery

Risk to future pregnancies ðscar rupture, scar 

ectopic, placenta accreta



CONTROVERSIES

ÅShould we consent for VB and what would that look like?

ÅShould women be ôallowedõ to have a CS upon request?

ÅShould this be different in private vs public?

ÅShould we support homebirth?

ÅWhat about breech vaginal birth?

ÅWhat about pelvic floor protection?




