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Acknowledgement of Country

North WesternMelbourne Primary A ]
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Mercy Health, Northermdealth and Western

Healthwould like to acknowledge the

Traditional Custodians of the land on which our

work takes place, The Wurundj&tloi 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.




Housekeeping, Zoom Webinar

All attendees are muted

Please ask questions via the Q&A box only
Q&A will be at the end of the presentation
Welcome to Q&A
This session is being recordggbu will receive a linko
this recording and copy of slides in post sessiomrrespondence.

Questions will be asked anonymously to protect your privacy

|Type your question here...

[ send anonymously | Cancel | Send




Housekeeping; Zoom Webinar

Please ensure you have joined the session using the

same name as your event registration O Pariciponts @
(Or phone number, If yOU have dialled |n) m NWIMPHN Education (Host, me)
u lane Example

b2atl b dzaSa %»22YQa LI NUAOALI YO tArad O
attendance and certificates and CPD will not be issued

if we cannot confirm your attendance. ﬁ

If you are not sure if your name matches, please send
'/ KFEO YS&aalr3iasS G2 Wb2atlb 9RdzOFGAZ2YQ
yourself.
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Shared Maternity Care Collaborative

Northern Health
Primary Care Liaison officer Kirra McGamh-primarycareliaison@nh.org.au
GP Liaison officer Dr Richard &r@h-primarycareliaison@nh.org.au

Mercy Health
Primary Care Liaison manager Caitlin SQgnmarycare@mercy.com.au
Primary Care Liaison officer Sharon Tijssenmarycare@mercy.com.au
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Head of GP Liaison unit A/Prof Ines Kup.liaison@thewomens.org.au
Primary Care Liaison officer Emily Lawsa@p.liaison@thewomens.org.au

Western Health
P Advisor Jo Silgagp@wh.org.au
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Hospital Updates

Mercy Health
Mercy Health is now accepting HealthLink eReferrals.

Benefits of eReferral via HealthLink:

A eReferrals via HealthLink are already embedded into most GP practice software, making the
transition simple and codtee for most general practices.

A eReferral will autgpopulate 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 statde referral criteria for each specialty.

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

For more information visit ourefer 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 thalational Health Services Directory (NHSD)

b2NIKSNY | SIHftGKQa aSRAOIf [/ 2YYdzyAGeé +ANIdzl €/
Nurse Practitioners access to hospitalsed specialist expertise to discuss complex patient
management in the community. Specialties available include Paediatrics, Endocrinology and
Rheumatology.More information is available dtttps://mcvc.nh.org.au/



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

Hospital Updates

¢CKS w2eéelf 22YSyQa | 2aLAGLf

The new Public Fertility Care Servicd f SR 060¢é& G(GKS 22YSyQa |yR az2yl
range of partner health services across the state. The service provides access to comprehensive fertil
treatment including:

A Genetic counselling

A Fertility preservation

A Fertility assessment and treatment

For more information on eligibility criteriand referral informatiorplease gotal KS 2 2 YSYy Q& ¢

https://www.thewomens.org.au/patientsvisitors/clinicsand-services/fertilitygenetics/publiefertility -
services

2.

~



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

A/Profines has extensive experience in many facets of health care. Ines is a Chairperson for the Nortl
Western Melbourne PHN, Director of Sexual Health Victoria, Head of the General Practice Liaison Un
YR Dt hoAUSUNROALY |G ¢KS wz2eéelf 22YSyQa | 24LJ
Health, member of the TGA advisory committee on vaccines, and newly appointment as Chief Medice
hFTFAOSNI G azylaK ! YAGSNEAGE FYR |da YSYOSNI 27

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.




Lisa is a maternal fetal medicine specialist with special interests in prenatal screening and diagnosis, particularly
the use of celfree 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 t
Reproductive Epidemiology group at the Murdoch Children's Research InsBhagasan active member of the
International Society for Prenatal Diagnosis and an associate editor of its official scientific Rnemetal
Diagnosis She also sits on the editorial boarduifrasound in Obstetrics and Gynaecolagyl is a regular invited
speaker at international and national conferences.




Vicki Carson is a general obstetrician with an interest in-hgkobstetrics. She works both privately at Frances
Perry House and is leader of the Yellow Maternity Clinic at RWH.

+AO0O1A KFa | aGNRy3I AYIGSNBAadG Ay LYRAISYy2dza 22YSyQa
the Baggaroolcaseload 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 initiativeéicki is the current medical lead for the introduction of the homebirth
programme. Vicki sits on the federal RANZCOG council.
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Endocrinology

Gastroenterology

General Medicine

Genetics
Assessing Genetic Risk
Common Genetic Conditions
Familial Cancer Syndromes
Pregnancy Genetics

Prenatal Screening and Diagnosis
of Fetal Anomalies

Preconception Assessment
Genetic Laboratory Testing
Genetic Health Advice and Referrals

Haematology
Hyperbaric Medicine
Immunology
Infectious Diseases
Intellectual Disability
Nephrology
Neurology

Oncology

Pain Management
Palliative Care
Respiratory

Rheumatology

HealthPathways Shared Maternity Care

Q_ prenatal screening

Melbourne
A

Latest News

8 November
¥ health.vic

Health alerts and advisories [4

3 November
Changes to shingles vaccination
From 1 November 2023, Shingrix will replace Zostavax on

the National Immunisation Program [ (NIP) schedule for
prevention of shingles and post-herpetic neuralgia. Read more...
A

12 October
Buruli ulcer is spreading

Buruli ulcer is spreading across Victoria, and possums and
mosquitos bites are playing a role in transmission. See Buruli
ulcer information and resources for clinicians [4. Cases must be
notified to the Department of Health. Read more...[4

26 September
New measles case in Victoria

Pathway Updates

Updated — 14 November

Assessing Respiratory Presentations in General
Practice

Updated — 3 November
COVID-19 Vaccination

Updated — 1 November
Obstructive Sleep Apnoea (OSA) in Adults

Updated — 1 November
Immunisation - Adults

Updated — 27 October
Dysmenorrhoea

VIEW MORE UPDATES...

About HealthPathways

@

A
<0 {l )

BETTERHEALTHCHY [ § A él Lp{ g
to add comments and
guestions about this

pathway.

RACGP RED BOOK

USEFUL WEBSITES

MBS ONLINE

NPS MEDICINEWISE

PBS

NHSD

B SEND FEEDBACK
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Navigating HealthPathwaysShared Maternity Care
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~ HealthPathways

Legal and kthical
Lifestyle and Preventive Care
Medical
Assault or Abuse
Cardiology
Dermatology
Diabetes
Endocrinology
Gastroenterology
General Medicine
Genetics
Assessing Genetic Risk
Common Genetic Conditions
Familial Cancer Syndromes
Pregnancy Genetics

Prenatal Screening and Diagnosis
of Fetal Anomalies

Preconception Assessment
Genetic Laboratory Testing
Genetic Health Advice and Referrals
Haematology
Hyperbaric Medicine
Immunology
Infectious Diseases

Intellectual Disability

Melbourne

A B

Latest News

8 November
X health.vic

Health alerts and advisories [4

3 November
Changes to shingles vaccination
From 1 November 2023, Shingrix will replace Zostavax on

the National Immunisation Program [ (NIP) schedule for
prevention of shingles and post-herpetic neuralgia. Read more...
@

12 October
Buruli ulcer is spreading

Buruli ulcer is spreading across Victoria, and possums and
mosquitos bites are playing a role in transmission. See Buruli
ulcer information and resources for clinicians [£. Cases must be
notified to the Department of Health. Read more...[4

26 September

New meaclac raca in Virtaria

Pathway Updates

Updated - 14 November

Assessing Respiratory Presentations in General
Practice

Updated — 3 November
COVID-19 Vaccination

Updated - 1 November
Obstructive Sleep Apnoea (0SA) in Adults

Updated — 1 November
Immunisation - Adults

Updated — 27 October
Dysmenorrhoea

VIEW MORE UPDATES...

About HealthPathways

@ ABOUT HEALTHPATHWAYS
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@

Bl SEND FEEDBACK



°
(]
...

L)
4
S
oo

Healthpat:;w';ysShared Maternity Cakathways Resources and Referral page

Melbourne
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 Prepregnancy
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 LGBTIOA+ pages
LGBTIQA+ Fertility, Parenting, and Children
LGBTIQA+ Friendly Clinics

LGBTIQA+ Resources

Transgender Health and Gender Diversity Referral

NS



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

pathways Accessing HealthPathways: Gartelbourne.healthpathways.org.au
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Prenatal screening and
NIPT- what Is the current
standard of care?

A/Prof Lisa Hui

University of Melbourne

Mercy Hospital for Women
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Northern Health
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Prenatal screening and diagnostic testing for fetal
chromosomal and genetic conditions

AALL pregnant women should be offered some form of scredoing
trisomy 21 (RANZCOG, ACOG, ISPD)

AAccurate dates are required for correct performance

AWomen with increased risk result offered genetic counselling and
diagnostic testing with amniocentesis or chorionic villus sampling (CVS



Timeline of prenatal screening for chromosome
abnormalities

Clinical practice of screening for Down syndrome in VIC

AN AN N\

Advanced Second trimester Combined first trimester NIPT from 10
maternal age, Hx serum screening (15- screening (11-14 weeks) rom 15w
18 weeks)

1976 I/ 1996 V 2000 I/ 2013

] |

1968 1084 1992 1997 2010
First prenatal low maternal Nuchal translucency Cell-free fetal DNA Non-invasive
diagnosis of serum AFP associated with detected in maternal sequencing of
Down syndrome  zgenc aneuploidy aneuploidy plasma entire fetal genome

Landmarks in prenatal screening



RANZCOG statement 2015

Recommendation 4 Grade and supporting
references

Acceptable first-line screening tests for fetal chromosome abnormalities | Consensus-based
in the first trimester include either: recommendation
a) combined first trimester screening with nuchal translucency and serum
pregnancy-associated plasma protein A (PAPP-A) and beta human
chorionic gonadotropin (BHCG) measurements

OR

b) cell-free DNA (cfDNA)-based screening.

The choice of first line screening test will depend on local resources,
patient demographics, and individual patient characteristics.




NIPT at 12 weeks as first-line screen without first

trimester scan

NIPT at 10-12 weeks

/ \ Provides higher detection

rate of T21/18/13 than
Low-risk result High-risk result CFTS

No NT ultrasound provided

Y Y

No further testing Diagnostic testing
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Timing of diagnosis of fetal structural abnormalities after the
introduction of universal cell-free DNA in the absence of
first-trimester anatomical screening

Francesca Bardi'® | Anne Marie Beekhuis! | Marian K. Bakker! ® |
Ayten Elvan-Taspinar® | Caterina Maddalena Bilardo?

A In the Netherlands, NIPT has replaced the CFTS

A Audit in single tertiarycentre showed that 56% of anomalies that should be
detected in T1 are not diagnosed until T2

A e.g anencephaly, gastroschisis, limb reduction defects, multiple anomalies
A Authors concluded that T1 anatomy US should be reintroduced
A A structured ultrasound protocol improves performance for T1 anatomy US

Karim JN. Ultrasoun@bstetGynecol. 2017 Oct;50(4):42911.



First trimester ultrasound for anatomy

Table 1
Anatomical assessment checklist at 11—13"5-week ultrasound scan.

Organ/ Present and/or normal
anatomical area

Head Present
Cranial bones
Midline falx
Choroid-plexus-filled ventricles
Neck Normal appearance

Nuchal translucency thickness (if accepted after informed
consent and trained/certified operator available)?
Face Eyes with lens®
Nasal bone®
Normal profile/mandible?
Intact lips®
Spine Vertebrae (longitudinal and axial)?
Intact overlying skin®
Chest Symmetrical lung fields
No effusions or masses
Heart Regular cardiac activity
Four symmetrical chambers®
Abdomen Stomach present in left upper quadrant
Bladder?
Kidneys*
Abdominal wall Normal cord insertion
No umbilical defects

Extremities Four limbs each with three segments
Hands and feet with normal orientation®
Placenta Size and texture
Cord Three-vessel cord*?
Edwards SFNM https://doi.org/10.1016/j.siny.2017.11.005 Reproduced with permission from Salomon et al. [11].

2 Optional structures.



First trimester anatomy assessment

Table 2 100
Detection rates of fetal malformations in the first trimester. 90
Detection Fetal malformation 80
rate }‘? 70 _-—-—‘.'/_.
100% Acrania, anencephaly, ectopia cordis, encephalocele Z 60 /I""
50—-99% Cystic hygroma, double-outlet right ventricular flow, Fallot, § /
gastroschisis, omphalocele, holoprosencephaly, hypoplastic left E_{ 0 r
heart syndrome, limb reduction, megacystis, polydactyly, septal - 40
defects, transposition of great vessels, valvular disease 30
1—49% Spina bifida, hydrocephalus, skeletal dysplasia, facial cleft, Dandy
—Walker, aortic coarctation, arthrogryposis 20
0% Corpus callosum agenesia, bladder exstrophy, congenital cyst 10
adenomatoid malformation, cerebellar hypoplasia, duodenal
atresia, hydronephrosis, renal agenesia, duplex kidneys, bowel 0 1 T 12 T 13 T 14

obstruction, extralobar sequestration
d Gestational age (weeks)

Reproduced with permission from Rossi and Prefumo [8]. ) _ _ _
Fig. 2. Detection rates of fetal structural anomalies from 11 to 14 weeks of gestation.

Reproduced with permission from Rossi and Prefumo [8].

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



NIPTasecond-l | ne nadvanced?o

AAfter first trimester combined test
_ 2N 1N
Combined first-trimester screening More affordable as fewer
/ \ women require NIPT (<5%)
Still get first trimester
ultrasound
Low-risk result High-risk result

/ Detection rate will not be

. " improved because only
NIPT as an “advanced” screen those identified as

/ \ increased chance by FTC
\/ \ will be offered NIPT

No further testing Diagnostic testing




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

NIPT at 10-12 weeks Provide advantages of botlr

/ \ NIPT and US

12- 13 week ultrasound

! ! !

Normal US and Abnormal US and/
low-risk NIPT or high-risk NIPT

! ! }

No further testing Diagnostic testing Perform CFTS

Costly!

“No result” on NIPT



State-wide utilization and performance of traditional and

R doch s ) :
0 (r_m#d r%cn's cell-free DN A-based prenatal testing pathways: the Victorian
R B research  Perinatal Record Linkage (PeRL) study
@ W institute
A. LINDQUIST:23#@, L. HUIL234#®, A. POULTON!®, E. KLUCKOW!, B. HUTCHINSON?,
M. D. PERTILES®, L. BONACQUISTO?, L. GUGASYAN’, A. KULKARNI’, J. HARRAWAY?,
A. HOWDEN?, R. MCCOY!°, F. DA SILVA COSTA!1:12. M. MENEZES® 13, R. PALMA-DIAS3:14.15,
D. NISBET415.1¢ N, MARTIN!”, M. BETHUNE!%:1°, Z. POULAKIS®2%-21 and J. HALLIDAY®®
STSS
5 30 CFTS or STSS + cfDt?
. . 3%
A79,140 births during 2015 1.3%
A83.4% (n=66,166) had
screening

The Victorian Perinatal Record Linkage Study
Ultrasound Obstet Gynecol 2020; 56: 215-224



State-wide utilization and performance of traditional and
cell-free DN A-based prenatal testing pathways: the Victorian
Perinatal Record Linkage (PeRL) study

A. LINDQUIST!-2-3#

, L. HUIL:2:3:4#@®, A. POULTON!

, E. KLUCKOW!, B. HUTCHINSON?2,

M. D. PERTILESS, L. BONACQUISTOS, L. GUGASYAN7, A. KULKARNI, J. HARRAWAYS,
A. HOWDEN?, R. MCCOY!°, F. DA SILVA COSTA!1:12, M. MENEZES® 13, R. PALMA-DIAS3-14:15_
D. NISBET!4:1516 . N. MARTIN'7, M. BETHUNE!$1%, Z. POULAKIS%2%21 and J. HALLIDAY!¢

Prenatal T21/13/18 Specificity for | Screen positive
screening Sensitivity % 21/13/18 rate %
FTC 89.6
N = 45 275 (103/115) 97.25 2.94
NIPT 100 99 03+ 1.21*
N=12,486 (73/73) ' 2 4
*Only highrisk results for T21/13/18 included
| Ay OfdzRSaE KAIK NRAEA] NBadzZ da F2NJ it NBLRNISR

Ultrasound Obstet Gynecol 2020; 56: 215-224

OKN



2021-2022 screening in Melbourne

APrenatal screening data collected from 11  1,yss
public hospital maternity databases (BOS) 59

AData available on = 29,495 births20w
A83% had screening
A15% declined
A 2% not offered

ANIPT associated with:
AYounger
ANulliparous
Ahigher SES postcode
Aborn in Australia, North East Asia, Europe

k




N9« Australian Government

Healthcare professional survey£ >

g9k Australian Research Council

AOnline survey of Australian maternity clinicianSept-Oct 2022
ARANZCOG, HGSA, Rural Doctors Association mailing lists, social media,

AN =540 respondents
A Obstetricians 49%
AGPs 35%
AGenetics professional 9%
AMidwives 7%

AType of practice: public only 30%, private only 35%, both 35%
AAIl states /territories? QLD n = 60 (16% total)
A>90% involved in pretest counselling, consent, and returning results



How do you offer NIPT?

N (%)
Offer a choice between NIPT and combined first trimes 279 60.3
screening (CFTS) for patients in the first trimester '
Firstline screening test for all patients 88 (19.0)
Firstline screening test only for patients of advanced a
. : . 12 (2.6)
or with other risk factors for aneuploidy
Secondtier screening test after combined firstimester
J 49 (10.6)

screening (CFTS)
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 (preNIPT) 137 (28.8)
11-13 weeks (early fetal structural survey or 409 §6.1)

concurrently with NIPT)

Other 24 (5.1)




National serum screening and NT scans (MBS clain

(A) 180000

Stable no. 14
160 000 13w scans

140 000
120 000
100 000
80 000 40% reduction
in serum
60 000 |
screening
40 000
20 000 I

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

B Serum screening 29,862 68,758 78,697 91,854 99,913 101,20 100,14 101,99 103,66 109,50 106,23 102,79 103,15 92,308 95,970 91,868 76,984 74,782 65,815
W NT scan 0 0 5,914 77,093 102,69 122,99 135,66 138,49 145,93 155,22 162,13 159,44 159,66 152,13 149,24 153,25 151,83 164,71 167,11
12-16w scan 29,871 32,523 34,101 20,270 15,916 14,662 15,150 14,726 15,271 14,996 15,812 16,926 18,681 18,811 17,895 16,161 15,194 18,468 20,312

o

M Serum screening B NTscan 12-16wscan



Do you offer a choice of conditions?

Choiceof conditions to be screened with NIPT offered to patients

Yes

No

Sometimes

N/A to my role

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

Sex chromosome aneuploidies
Genomewide NIPT
Microdeletions
Single gene disorders
Other

n (%)
245 63.0)
94 (20.3)
79 (17.1)

44 (9.5)

278 85.9)
93 (28.7)
102 (31.5)
51 (15.7)
18 (5.6)




How well do you know the market?

Massively parallel Chromosome-targeted SNP-targeted
sequencing (MPS) seguencing sequencing
e rce % P A o XIS Non-Invasive
p cell-free DNA flprenatal test HPC;)E E m(-l:-)EQy é/ panr:z)e%l;%meean. Prenatal

Testing
ickstart for life T



Do Do I» P Do

1. Whole genome (random) sequencing

Sequences all fragments of plasma DNA
nonselectivelyrandom massively parallel sequencing)

No distinction between maternal and fetal DNA
Able to perform genomavide assessmeng(NIP}
Resolution/ analysis can be adjusted at bioinformatics

stage

Products
A NEST 21/13/18,X,Y
A Perceptc genome wide
A MaterniT21 PlusSequenom
A verifi (Illumina)
A NIFTY (BGI)
A Generation

[
[
I
d DNA fragmentsin : /\/ (\j I q/ /\_/
maternal plasma |, A% I(\/ av
[ r\’
[
I AC A e
s 4
Chr1
36 bp Bioinformatics ~ _ _
b s . alignment ChrX
equencing 1. __--
and chromosome =~ AAGCT.™— = o ---
e ———
--------- > [Chezt]
GCATG. ——— "Tm-eel Chris
-> andsoon...
nth sequence
C Sequence counting
Lo fefelo]| Jalof Jafof JoJof [S] [S]e] [S]a] [of.]
N B B EN E EN E N R A A I A
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 X Y

©

mercy
perinatal

kickstart for life i




2. Chromosoméargeted NIPT

AHarmony (Roche) - =
A384 polymorphic loci unique to the o—wi o —
target chromosomes (21,13,18,X,Y) are =~ @ —— v O ——=
amplified in a PCR reaction &o— o o;ﬁ

A template enriched for selected -w R

chromosomes ¢ :

A microarray based quantification of T

Fig 1. DANSR assay. Sparks et al AJOG 2012

cfDNA(formerly NGS)

PRENATAL TEST



3. Single nucleotide polymorphidmased

ADNA extracted from plasma and buffy coat

ATargeted amplification and analysis of ~20,000 SNR&G21L, 18, 13, X and Y
AAnalyses allele distributions at each SNP locus

ADeduces fetal genotype by subtracting maternal signal

J_jf,_g'q' ] *Ih’a",- I ‘_J — ._:;;‘!;.._-_ —
ey NP WP U o
VANV S E :' . mw abond :
Deduce fetal signal —
z Plasma =
o — Maternal + Fetal from maternal/ iRl
Maternal + Fetal DNA Genotype —> fetal mixture o
v PN JIF '
> 7 y > e o — Fetal
w7 e ST Genotype
White Cells = Sequencmg g”:;gtma;
Maternal DNA P ( amOrama
2
natera prenatal screen

Figure from Levy et al 2013 Presented at SMFM 2013



Match the sequencing methods with

test features

1. Massively parallel A. Can distinguish celifree maternal DNA
sequencing (MPS) from fetal DNA 3
B. Can detecttriploidy 3
2. Chromosome- C. Can detect subchromosomalimbalances 1
targeted sequencing . can be used for twins 1,2,3
E. Can be used for triplets ?
3. SNP-targeted F. Can detect maternal cancer 1
sequencing o .
G. Can distinguish MZ from DZ twins 3
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Prenatal screening and diagnostic testing for fetal
chromosomal and genetic conditions

Recommendation 5 Grade and supporting
references

Pre-test counselling for cfDNA-based screening should include informed Consensus-based

decision making regarding testing for fetal sex and sex chromosome recommendation

aneuploidy. The potential for other unanticipated findings of relevance to
maternal health (including maternal genomic imbalances), should be
included in pre-test counselling.
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Prenatal screening and diagnostic testing for fetal
chromosomal and genetic conditions

Recommendation 9 Grade and supporting

references

Routine population-based screening for genome-wide chromosome Consensus-based
abnormalities and microdeletion syndromes are not recommended due recommendation
to the absence of well-performed clinical validation studies.
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Position statement from the International Society for
Prenatal Diagnosis on the use of non-invasive prenatal
testing for the detection of fetal chromosomal conditions in
singleton pregnancies

Lisa Hui*34® | Katie Ellis° | Dora Mayen® | Mark D. Pertile’ ® |
Rebecca Reimers®? @ | Luming Sun®® | Joris Vermeesch!*® | Neeta L. Voral?
Lyn S. Chitty?®* © on behalf of the ISPD Board of Directors

AISPD Board consensus opinion based on current knowledge and
clinical practice

AStatementrelevant tohigh income settings where prenatal screening
for aneuploidy Is considered an established part of antenatal care.



Outline of the 2023 ISPD statement

A Introduction, scope and purpose, biology and technological background
A Performance characteristics: T21, T18, T13, PPV

A Fetal fraction, test failures, maternal neoplasia

A Implementation models of NIPT

A Expanded NIPT

A Sex chromosome aneuploidy and fetal sex determination
A Rare autosomatisomies

A Subchromosomambalances

A Microdeletions and microduplications

"A Role of ultrasound in complementing NIPT
A Pre and post test counselling challenges
A Ethical issues

A Future ofcfDNA




Implementation of NIPT for

121, T18, T13

ANIPT is the most accurate screening test for the common

autosomal aneuploidies in unselected singleton

populations, and those at known increased probabllity

TABLE 2 The performance of non-invasive prenatal testing (NIPT) in a general unselected population for trisomy 21, 18 and 13 (adapted
from Rose et al®).

Condition Sensitivity (%) 95% CI Specificity (%) 95% CI PPV (%) 95% ClI

Trisomy 21 98.80 97.81-99.34 99.96 99.92-99.98 91.78 88.43-94.23

Trisomy 18 98.83 95.45-99.71 99.93 99.83-99.97 65.77 45.29-81.68

Trisomy 13 100 0-100 99.96 99.92-99.98 37.23 26.08-49.93
w2a$ S Ito {8aiSYIiAO SHARSYOSTmoraSR NBOASHY (K
O SfieéDNAA Y TSYSNI f iNAA] LINBIAYEFyOASad DSySi aSRoOuHAH



NIPT for common autosomal trisomies

121, T18, T13

ANIPT for the common autosomal aneuploidies performs

sufficiently well to be offered in primary or contingent

screening models

AThe ISPD board acknowledges that contpecific
considerations in health policy influence decisions and

Implementation models



Expanded NIPT

Other

b
‘} abnormalities
F4 17%

EUROCAT Wellesley 2012



NIPT for sex chromosome aneuploidies

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

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

AOther societal, economic, cultural and ethical factors may
need to be considered in health policy decisions regarding
populationbased screening for SCAs

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



NIPT for rare autosom@isomies(RATS)

AFulltrisomiesof autosomes other than 21, 13, 18 are rare in live fetuses
A97% of all RATs detected on CVS are confined to the placenta
ANIPT has a lower PPV for RATs than difisrmies~ 11%

ATRIDENT study reported results of genemide NIPT in Netherland$
Dutch Health council advised RATS no longer routinely reported

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

Dutch Health Council advice to the Minister of Health, Welfare and Sport. The NonAhvasive 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



Fetoplacental mosaicism and NIPT

. Trisomic cell

* Euploid cell

/

Fetoplacental Confined placental  |sglated fetal mosaicism,

mosaicism mosaicism Not detectable by NIPT
Potentially detectable  False pos NIPT

by NIPT



Adverse obstetric outcomes after

positive NIPT for RAT

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

Maternal

Early or missed

L ) PND or live
miscarriage birth
n=49

n=25

FIG. 1

Outcomes of 120 rare autosomal trisomies identified using cfDNA-based screening. Genome-wide screening
was undertaken at the Victorian Clinical Genetics Services, Melbourne, Australia. A subset of the cohort has been

reported previously [26].

Noninvasive Prenatal Testing (NIPT). httmsoi/org/10.1016/B9780-12-8141892.000074




NIPT for rare autosomgisomies

AThere 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.

AWhere screening for RATs is performed, management after
I KAIK OKFIYyOS NBadzZ G NIIj dzA N.
and specialist management.



Expanded NIPT for subchromosomal

Imbalances >7Mb

AGenomewide NIPT can also detestibchromosomal
Imbalances (segmental imbalances, CNVSs)

ADetection depends on size of imbalance, fetal fraction,
sequencing depth, and for SNbiased approaches,
iIncluded targets regions

Deleted area

ABelgium and the Netherlands experience
APPVs of 47% and 32%
A Similar to the PPVs of NIPT for trisomy 13

ANo sensitivity data because of incomplete follow up in = serore ~ aer
screennegative cases



Expanded NIPT for subchromosomal

Imbalances >7Mb

AThere is insufficient data to assess the performance and clinic:
utility of routine NIPT fosubchromosomalimbalances.

Al FNBS aO0FtS L2LXz | dA2ymol a&SF
for subchromosomalmbalances are being undertaken in severe
countries and data continue to emerge.

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

AWhere screening fasubchromosomaimbalances is performed,
YFYF3ISYSYyd FFOGSNI I KAIK OKIy
counselling and specialist management.



Expanded NIPT faricroduplicationmicrodeletionsyndromes

AMicrodeletions/duplications:
A< 5 Mb size

ADifferent technological approach a-NIPT for
larger imbalances Deleted area

AMost common is 22g11.2 deletion syndrome
(DiGeorge syndrome)

AWolf-Hirschhorn syndrome (4p16.3 DS)-@irichat
syndrome (5p15.33 DS), Pradaflli/Angelman deition  deredon
(15gdel), 1p36 deletion

WapnerNEJM 2012



Expanded NIPT fanicroduplicatiommicrodeletion

syndromes

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

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

A1l prospective study of 22q11 DS (Dar et al) performed genetic testing
In allanalysedoregnancies
ASensitivity 75%, screen positive rate 0.2%, PPV 24%
A12 affected cases; high frequency of 22q in this cohort (1 in 1524)
AUpdated algorithm improved the Sn to 83% (10/12), PPV to 53%

Dar P, et al. Celiee DNA screening for prenatal detection of 22q11.2 deletion syndrome. @bstétGynecol022



Expanded NIPT for 22q11 deletion

syndromes

A22011.2 deletion syndrome is the most common microdeletior
38y RNRYS® hyteée 2yS aiddzRe KI &
screening for 22911.2 deletion syndrome in a clinical cohort
with genetic confirmation of all participants.

AThere is insufficient data to assess the performance and clinic
utility of routine NIPT for MMS. NIPT for MMS is therefore not
recommended for the routine care of unselected populations.



Challenges with synthesizing literature

on expanded NIPT

ADifference in technological platforms

APublished 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

ARarity of some conditions impeded clinical validation studies

AVariable clinical phenotype makes ascertainment of false negative NIPT
results challenging
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Prenatal screening and diagnostic testing for fetal
chromosomal and genetic conditions

Recommendation 9 Grade and supporting

references

Routine population-based screening for genome-wide chromosome Consensus-based
abnormalities and microdeletion syndromes are not recommended due recommendation
to the absence of well-performed clinical validation studies.




Ethical issues

AThe ethical implementation of NIPT requires attention to provision
of quality pre and postest counseling, equity of NIPT access, and

access to appropriate downstream clinical services

AAIl stakeholders including health care consumers should be
Involved in determining local implementation models and future

directions for NIPT



Summary

ANIPT is now the most commonly used first
line screening test

AFirst trimester ultrasound has additional
value for early detection of anomalies

Alncreasing complexity with genonwveide
NIPT and microdeletion screening

3 A il A.;.'-- Sy = }
AScreening for T21/13/18 should be offered & ZESERRINS PN
ASex chromosome screening optional with i |
Speciﬁc consent nHe was doing well

started drifting in and out of health

AExpanded NIPJ only if sufficiently informed coverage. o

and resources to Manage consequences



Where are we now with prenatal
diagnosis?



VIC prenatal diagnosis 1976-2022
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9.0%

>000 8.0%
7.0%
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1000
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Number of prenatal diagnostic tests
Uptake as a percentgae of total births
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Indications for testing in confirmed cases of trisomy 21/18/13
2013-2022

350

300

250

—
200
80% of common
150 trisomies(90% of
T21) ascertained
100 via NIPT (VIC)
50
0

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

m All other indications 26 11 12 18 4 3 2 3 2 1
m Positive first trimester combined screening 159 110 72 58 49 30 25 26 10 11
M Ultrasound abnormality 82 72 54 42 48 58 50 45 25 28

W Positive NIPT 22 53 122 134 162 150 178 205 195 168



Prenatal screening for

h diti Screening tests give a chance result: Making decisions with your
understanding chance screening results
L .
It's Yo u rCh o I Ce ) ) . Screening test results that show an increased chance of a chromosome
A prenatal screening test gives an estimate of the chance that your pregnancy condition can only be confirmed with diagnostic testing. Diagnostic testing
has a condition. It does not give a definite (yes or no) answer. If you receive a is a procedure performed by a specialist doctor.
Screening tests provide more information about the high chance result, follow up counselling and a diagnostic test will be offered.
health of your baby. A diagnostic test (CVS or amniocentesis) will give a definite (yes or no) answer
. What happens if | receive a high chance screening result? S
as to whether your baby has a condition or not.
Learn about testing for chromosome conditions in
pregnancy and what choices you may wish to discuss What does diagnostic testing involve? +
with your maternity care provider. ’ "
Why aren't screening results perfect? & What happens if a condition is confirmed in my unborn baby? =+
M@ RE mucdoch What will a screening test tell me? & What does a termination of pregnancy involve? +
Start YourChoice Developed by N m ldren
MR What does low chance mean? o
Have you thought about what you might do with a high chance screening
What does high chance mean? + result?
M e e 7 If I receive a high chance screening result, | would have a CVS or amniocentesis to confirm the
Why use this decision aid? hslons i 10g msand +
- - o s . Strongly Agree 0
https://yourchoice.mcri.edu.au/dashboard Hihentsheest el i chance? '
. . . . K

How does YourChoice work?

Steps 6 of /
o Learn and answer questions

9 Find the right test for you So far you are

Save the result and discuss with your doctor or midwife '

Leaning away from Unsure Leaning towards

Recommended time
15 - 20 mins Unsure about prenatal screening

screening screening



How much information do you

Well done for completing YourChoice!
wa nt? The following results are based on how you answered each step.

Before having a screening test, it's worth thinking about the type and amount Which test are you leaning towards:

of information they can provide. Some chromosome conditions, such as

Down syndrome, are well understood, with good information on the Scale for prenatal screening tests
expected health outcomes of affected children. Some conditions that can be

detected by screening are rare and may not be well understood. Different

tests give different information. NIPT NIPT

CFTS Core Expanded
What information can | get from combined first trimester screening

(CFTS)? + v

What information can | get from non-invasive prenatal testing (NIPT )
Less Information More

‘core’)? Information

Can | find out if | am having a girl or boy from NIPT? +

What does this mean?

I would like to be told in pregnancy if my baby might have a rare condition, even if it has an
uncertain health outcome. From your answers, it looks like you would like as much information as

possible about the health of your baby, even if the results may be uncertain

Strongly Agree @:' . . . . . .

Y and the costs might be higher. You may wish to discuss NIPT options with
Agree O your maternity care provider.
Neither Agree Nor Disagree O Remember that this is not medical advice and should always be discussed
—— with your doctor or midwife. Make sure you let your doctor or midwife know

about the type of information you want when you are asking about which

Strongly Disagree screening test is available to you.
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MELBOURNE

@ Study > Find acourse > Genetics in Pregnancy 2, Domestic undergraduate

SHORT COURSE

Genetics in Pregnancy

Overview
Course Information

A genetics course designed specifically for maternity health 5 Fees

professionals by clinicians with expertise in prenatal screening . _— )
For Doctors (specialists/GPs): AUD 5385 (incl. GST)

and diagnosis.
For Midwives/ Sonographers/ Trainees/ Students:
mercy o AUD $250 {incl. GST)
perinatal B research
" a B institute
@ Location

Developed as a joint initiative between the Mobile Learning Unit, Online
Melbourne Medical School, Mercy Perinatal, Mercy Hospital for
Women, Monash IVF Group and the Murdoch Children's El Entry requirements

Research Institute Reproductive Ep'\dem'\ology Group. Participants of this course should be either enrolled

in, or have graduated from a midwifery, nursing,
Genetic technology advances rapidly, and it is challenging for genetic counselling, genetics, or medical degree.

https:// study.unimelb.edu.alfind/short-courses/geneticsn-pregnancy/

@ Educational
" Activities
AR RANZCOG CPD
] + it w 1 2 V"‘ APPROVED ACTIVITY
CPD e 2023

hours

Knowledge and Skills

1. Understand the basis of genetic inheritance, mechanisms of genetic variation,
and the difference between “genetics” and “genomics”

2. Apply the clinical and ethical principles underpinning prenatal screening to
clinical practice

3. |dentify couples that require a genetic counselling referral
4. Concisely articulate options for prenatal screening
5. Provide general information to patients about prenatal diagnostic procedures

6. Understand the indications and methods used for pre-implantation genetic
testing

7. Describe the current options for genetic carrier screening
8. Recognise and reflect on the ethical considerations in prenatal genomic testing
9. Use disability-positive language when discussing genetic variation and

congenital health conditions

Assessment

A Certificate is issued upon satisfactory completion of the course assessment
requirements: 6 tutorial unit self-assessments and 10 case studies

Delivery Mode

Course completion requires approximately 12 hours of eLearning. This course is
delivered online and students can study in their own time and location. Course
materials can be accessed using a web browser



Thank you

Menu

Prenatal screening for
chromosome conditions -

@ Study > Find acourse > Genetics in Pregnancy 2, Domestic undergraduate

SHORT COURSE

Genetics in Pregnancy P A it's YourChoice

Screening tests provide more information about the
health of your baby.

Learn about testing for chromosome conditions in
pregnancy and what choices you may wish to discuss
with your maternity care provider.

Overview
Course Information

A genetics course designed specifically for maternity health % Fees
professionals by clinicians wrtb expeﬁrse in prenatal screening For Doctors (specialists/GPs): AUD 5385 (Incl. GST) Start YourChoice Developed by
and diagnosis.

M@ ®E murdoch

=~ JAMES COOK
‘o~ UNIVERSITY
- AUSTRALIA

For Midwives/ Sonographers/ Trainees/
merc M@RE murdoch AUD 5250 (incl. GST)
© peringltal Hamy e Monash IVF Group Steps 6 of 7
kickstart for i ("] B institute
@ Location

Developed as a joint initiative between the Mobile Learning Unit, Online

Melbourne Medical School, Mercy Perinatal, Mercy Hospital for

Women, Monash IVF Group and the Murdoch Children's B Entry requirements

So far you are

Research Institute Reproductive Epidemiology Group.
Participants of this course should be either enrolled

in, or have graduated from a midwifery, nursing,

Genetic technology advances rapidly. and it is challenging for genetic counselling, genetics, or medical degree.

https:// study.unimelb.edu.affind/short-courses/geneticen-pregnancy/ v

Leaning away from Unsure Leaning towards
Educational screening screening
Activities , | RANZCOG CPD
LR PR 1 2 N APPROVED ACTIVITY
A
CPD =2 2023 Unsure about prenatal screening

hours




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

DrVicki Carson
¢CKS w2éelf 22YSyQa | 2aLAdl ¢
Frances Perry House



DR VICKI CARSON

A Trained RWH, Mercy, Warrnambool

A 3 years as a consultant in Warrnambool

A Group private practice in East Melbourne

A Now private via FPH

A RWH consultant since return from Warrnambool
A Head of Unit Yellow ANC

A Medical leaBaggarook

A Medical lead homebirth project
A DDU & ultrasound RWH 1 day/week




OUTLINE

A Definitions

A Incidence
A Differences in parity

A Reasoning behind use of modes
A Risks and benefits
A Controversies

A Useful stats to remember for counselling

A Summary




DEFINITIONS

A NVB
A Official WHO definition
A Spontaneous
Low risk at start oflabourand throughout
37-42 weeks
Cephalic

o Do o Do

No augmentation/instrumentation
A Mot her and baby o6well d after birth
A Typically at RWH is used to denote a vaginal birth

A May or may not Dbe 6normald or uncomplicated
A Manycentresdo not require thelabourt o be SPONTANEOUS for the birth to b




FOR TODAY 0 NVB =

A Cephalic
A No instrumentation

A Induced or spontaneous

A Augmented




DEFINITIONS

A Instrumental delivery

A Forceps
A Neville Barnes
A Keill andds

A Vaccuunventouse
A Water birth
A Homebirth
A Freebirth

A Caesarean section

A Emergency vs planned
A Classical vs LUS
A Maternally assisted




NEVILLE BARNES FORCEPS

A Requires epidural or pudendal

A OA (or DOP) position

A Episiotomy recommended

A Axis traction handle optional

A Indications
A Failure to progress at fully dilated
A Fetal compromise
A Maternal exhaustion




KEI L L AHORGEBS

A Requires epidural or pudendal
A Rotationald from OT/OP
A Episiotomy recommended
A Controversial role in obstetrics
A Requires experienced operator
A Indications

A As for NBF at fully dilated

AND malpositioned




VENTOUSHVACUUM)

A Can be done with or without epidurad
consider pudendal or local infiltration
A Any position as long as position known and
cup placed correctly
A Episiotomy as needeiican allow perineum to
stretch as per NVB
A Will cause chignoncgphalohaematoma
A Difficult deliveries can be associated with
subgaleahaemorrhage
A Can not be done <34w
A Indications (all at fully dilated)
A Fetal compromise
A Maternal exhaustion
A Delay in second stage




INCIDENCE

/0% of women had a non -
instrumental vaginal birth

A7.2% of women had a
vaginal birth assisted by
vacuum

A1.9% of women had a
vaginal birth assisted by
forceps

8% of women had a
caesarean section birth

Proportion of women who gave birth, by method of birth and state and territory of birth, 2021

Select topic:
State and territory of birth -

I@ Trend data I |@ Data tables ]

oo I N S
-_
e N I R
o N N N
v N N N

0 10 20 30 40 5 60 70 80 90 100

0
Per cent
M Vaginal (non-instrumental) M Vaginal (vacuum) M not stated
W vaginal (forceps) M Caesarean section

Notes:

1. For multiple births, the method of birth of the first-born baby was used

2. Not stated may include other methods of birth not categorised elsewhere

3. For NSW, WA (prior to 2016) and the NT, ‘Nen-instrumental vaginal’ includes all women who had a vaginal breech birth, whether or not
instruments were used. For the remaining jurisdictions, vaginal breech births are included only where instruments were not used.

4. In 2021, about 15% of women wha gave birth in the ACT were non-ACT residents (proportion calculated after excluding records where
state/territory of usual residence was ‘Not stated’). Care must be taken when interpreting perce