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Declaration

| am not a clinical geneticist or genetic counsellor
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Patterns of inheritance

Autosomal recessive
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X-linked recessive inheritance
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How things have changed

1970’s - carrier screening programs introduced; based on ethnicity —Ashkenazi Jewish community;

Mediterranean populations

1989 - CFTR gene identified

1990’s - “CF screening should be offered to all individuals or couples seeking prenatal or

preconception care”
2000’s - human genome sequenced; screening for small panels of conditions possible
2010 - expanded carrier screening available

2020’s - Implementation of population-wide expanded carrier screening

2023, November - MBS item number for 3-condition carrier screening eyt RN okt
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What Is genetic carrier screening?

Genetic test

Provides a person or couple with information about their chance of having
a child with an inherited genetic condition

 ldentifies whether someone Is a carrier for a range of inherited genetic
conditions

« These do not generally affect the individual’'s own health

» Carrier status Is relevant to family planning
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How common IS I1t?

3-condition screening:

° 88% Of carr | ers h ave no fam | |y h iStO ry o srcesn o et consasacoms ORIGINAL RESEARCH ARTICLE Eﬁﬁ':éiigne
® 1 | N 20 | N d |V| d u al S |S acarr | er Reproductive genetic carrier screening for cystic fibrosis,
fragile X syndrome, and spinal muscular atrophy in Australia:
] ] outcomes of 12,000 tests
i 1 | n 240 C O u p I eS | n C reaS ed C h an C e Of affeCted Alison Dalton Archibald, PhD, GDipGenetCouns"**, Melanie Jane Smith, BSc(Hons)',
Infant

Large panel/expanded screening:

« 2% of couples have an increased chance of an

L-g
affected infant T NGRSy




“Information on carrier screening for carrier genetic
conditions should be offered to all women planning a
pregnancy or in the first trimester of pregnancy. Options for
carrier screening include screening with a panel for a limited
selection of the most frequent conditions (CF, SMA, FXS) or
screening with an expanded panel that contains many
disorders (up to hundreds)”

Genetic carrier screening

“Information on carrier screening for at least the more
common genetic conditions that affect children (CF, SMA,
FXS) should be offered to low-risk women and couples
regardless of family history and ethnicity. Women/couples
can be offered larger panels of genes for carrier screening
(expanded carrier screening).”

Genomics in general practice %
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Options for carrier screening

Small panel screening
* 3 most common inherited conditions (CF, SMA, FXS)

* Performed sequentially

Large panel/expanded carrier screening
* 100’s of condition

« Variable incidence and severity

« Simultaneous screening generally performed

ROBINSON
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Small panel screening

Genetic condition | Carrier frequency Carrier detection Phenotype
rate

Cystic fibrosis 1in 25 CFTR ~95% Recurrent lung
175 CF-causing Infections,
variants screened malabsorption,
hyperglycemia,
shortened life span
Spinal muscular 1in 40 SMNL1 deletion ~95% Severe/variable
atrophy muscle weakness,
possible death in
childhood
Fragile x syndrome 1in 250 FMR1 expansion >99% Intellectual
and AGG disablility, autism,
Interruption premature ovarian ;
analysis failure, B

tremor/ataxia AIDE




OFFICIAL

Variation in large panel carrier screening

. rypeof srovier Country 'H:“-:f_ :::_:rﬂ“: (original :-T:ph;mh :-:: _ _— ::::rnm :::-q-:::::nr An overview of rt‘aproductive czjrrier screeping panels for
1 23andMe Company S 44 LU53228 per test 3454 Mot reported Mot reported  Saliva 21-28 days  Genctyping autosomal recessive and/or X-linked conditions: How muct
2 Academic medical center  Medical hespital The Metherlands 50 ES50 per best $1450 ‘e e B loeed 54 darys Sequencing dﬂ‘ we anW?
Agrete rdam
3 Bayler genetes Company LUSA 422 MNet report ed Mot available  Yes Yes Bloodmliva 14 days Sequendng Tianjiao Wang'?© | Paul Scuffham®™?© | Joshua Byrnes? o |
4  GepPath disgnostics Campany Lsa 179 Mt repaort ed Mot avallable  Yes ¥ es Blood/saliva Mot reported  Combined Martin B. Delatycki** | Martin Downes™?
5 lgenami Campany 5 pain M54 L5 550 per test £1100 Met repored  Yes B bl 28 days Sequencing
4 Integrated peretics Company Lsa 578 US32140 per test 34320 fes fes Blaad 14 dags Cornbined
7 Myrimd Campany Lsa, 177 LS 240 pear test fada0 ‘e e Blood/sliva 14 days Cambined
B Matera Coampany Lsa 422 USHE349 per test HE98 fes es Blood 14-21 days  Sequencing
9 CentoGens Campany Germany 330 £1000 per best J2405 iy Mot reported  Blood 21 days Sedjuencing
£1495 per cauple
10 Fulgert Campany Lsa 427 USHE349 per test faddg e ew Blood wiiva 14 days Sequencing
U53449 per couple
11 lnvitse Campany LISA E55 L5 250 per test $350 Yas Yes Saliva 14 days Sequencing
USH350 per eouple
12 Mastantuoni 2018) Source unclear Italy 538 Mt repart ad Mot avallable Mot reported Mot reported Mot reported Mot reported Motk reported
13 Pathwed laboratory Res=arch team Australia 474 Mot report ed Mot awailable Mot reported Not reported  Not reported Mot reported WNob reported
medicine
14 Sernad Campany Lsa 283 US3249 per test; 3349 fes fes Blood/eliva 14 days Carnbined
LE 349 per couple
15 Virtie penetics Company Australia E24 AUEEE0 per test £B98 Mot Feported  Yes Bload 10-15 daye Mot reported
16 VOGS Research team Australia 1300 AUF2200 per couple 1520 Mot reparted  Yes Saliva 35-42 days  Cormbined
17 Cuesthdvanced Campany LIS 423 LS 300 per test $800 ‘fas ey B b et mporked  Sequencing
18 MGE medica genetics Company Germany 410 Met repart ed Mot available  Yes fes Blood 21-42 days  Sequencing Eé;’
cefiter |
19 EmsyDHA Company Australia 414 ALSAR0 per test 858 Mot reported Mot mported  Blood 29-40 days  Sequencing EggIENA?‘%':I THE RSITY
AUPLI00 per couple INSTITUTE ADELAIDE
20 Monash IVF Campany Australia 400 ALIZEPS per test 844 Mot reparted Mot reported  Saliva 28-42 dags Mot reported

AUE1250 per colpk

(Continues)



Access Inequity

Wh O 1S req uestin g testin g ? Reproductive genetic carrier screening for cystic fibrosis,
o fragile X syndrome and spinal muscular atrophy: patterns of
ObStetrICIanS 53% community and healthcare provider participation in a Victorian
screening program
G PS 20% Ruth Leibowitz®# [, Sharon Lewis®<, Jon Emery®, |ohn Massie® 5, Melanie Smith"™, Martin Delatycki ™" and

Alison Archibald**

When are women testing?
During pregnancy 68%

« GPs53%

* QObstetricians 89%

Who is testing?
« Majority of women from high SES areas L-g
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Results from carrier screening

L ow chance

* Very small residual chance of having an affected child

Increased chance

« Genetic counselling required and available

« Specialist referral required particularly for rarer conditions

* Results can be unexpected and alter reproductive plans

@ ROBINSON
RESEARCH THE UNIVERSITY
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Reproductive options

Conceive spontaneously
* Prenatal invasive testing — CVS or amniocentesis
* Continue or end affected pregnancy
« Test at birth
IVF and preimplantation genetic testing
* Donor (sperm, egg, embryo)
* Adoption

@ ROBINSON
RESEARCH THE UNIVERSITY
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Antenatal invasive diagnostic testing

CVS
* Performed from 11 weeks’ gestation

Amniocentesis
* Performed from 15 weeks’ gestation

Quoted estimated of fetal loss were 0.5-1.0%

* More recent meta-analysis suggested fetal loss rates in hands of experienced
operators do not differ between CVS and amniocentesis and may be as low as_
1in 900 Q) i
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Australian Reproductive Genetic Carrier Screening project
(Mackenzie’s Mission)

* 10,000 couples recruited across Australia through specific trained healthcare
providers

» screening for 1300 genes associated with ~750 inherited genetic conditions
« ~2% of couples received an increased chance result
« 80% of these increased chance results were not for CF, FXS, or SMA

« Screening for a large panel of genes is more cost effective than 3 condition
screening or no screening

 ~80% chose to avoid the condition in their offspring through use of reproductive
options

* 96% felt screening should be available to all @nomusou
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Implementation — challenges and barriers

|dentified barriers RESEARCH T
_ Using a theory informed approach to design, ===
« Lack of skills and knowledge execute, and evaluate implementation
_ strategies to support offering reproductive
 Lack of practice genetic carrier screening in Australia

Stephanie Best'****" Janet C. Long', Zoe Fehlberg'~?, Natalie Taylor®, Louise A. Ellis’, Kirsten Boggs®™'® and

Jeffrey Braithwaite'

« Lack of confidence

e Lack of time

Implementation strateqies trialled in Mackenzie’'s Mission

« Skills video (7 minutes) by genetic counsellors to GPs

« \Waiting room poster
ST, st
 Online information and consent INSTITUTE TiBE'LVKTSE
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Implementation

Harnessing available resources

 Print, online

« Genetic counsellors

Where would it be easiest to start having these conversations?

» Preference for prepregnancy c.f. early pregnancy

* Postnatal consultations? 6 week/6 month/12 month vaccination appointments?

=)
ROBINSON
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Resources

https://www.vcgs.org.au/health-professionals/prepair-carrier-screening/

https://www.vcgs.org.au/api/media/MGF-142-prepair-brochure/

https://www.youtube.com/watch?v=zyE5DyQXctc — VCGS prepair genetic carrier screening video 2:50

https://ranzcog.edu.au/wp-content/uploads/2022/06/Reproductive-carrier-screening.pdf

https://mercyperinatal.com/for-patients-and-families/genetic-testing-prior-to-conceiving

https://www.health.nsw.gov.au/kidsfamilies/MCFhealth/maternity/Pages/reproductive-genetic-carrier-screening.aspx

https://mercyperinatal.com/event/genetics-in-pregnancy-course

Genetics in Pregnancy course. Lisa Hui, Tristan Hardy

Aneuploidy screening
Genetic carrier screening

Prenatal diagnosis

ROBINSON _a;y
ART and preimplantation genetic testing RESEARCH THE UNIVERSITY
INSTITUTE ~ADELAIDE

~12 hours elearning at your own pace; 40 CPD points; $385


https://www.vcgs.org.au/health-professionals/prepair-carrier-screening/
https://www.vcgs.org.au/api/media/MGF-142-prepair-brochure/
https://www.youtube.com/watch?v=zyE5DyQXctc
https://ranzcog.edu.au/wp-content/uploads/2022/06/Reproductive-carrier-screening.pdf
https://mercyperinatal.com/for-patients-and-families/genetic-testing-prior-to-conceiving
https://www.health.nsw.gov.au/kidsfamilies/MCFhealth/maternity/Pages/reproductive-genetic-carrier-screening.aspx
https://mercyperinatal.com/event/genetics-in-pregnancy-course

Questions?
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