
• I would like to acknowledge that we are 

here today on the land of the Gadigal and 

Bidjigal peoples. 

• I pay my respects to the Elders, community 

members and the Aboriginal services and 

organisations across our network who work 

to improve health outcomes for Aboriginal 

and Torres Strait Islander peoples in our 

Network.
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1. Why think about rare diseases? 



What are the challenges around rare diseases?

1.Department of Health, Government of Western Australia.
2.Bick D, Jones M, Taylor SL, et al. Case for genome sequencing in infants and children with rare, undiagnosed or genetic diseases. Journal of Medical Genetics. Published Online First: 25 April 2019. Doi:10.1136/jmedgenet-2019-106111
3.Global Commission. Ending the diagnostic odyssey for children with a rare disease. Published February 19, 2019.
4.Wakap S, Lambert DM, Orly A, et al. Europ J Hum Genet.2019: https://doi.org/10.1038/s41431-019-0508-0. 7. Ferreira CR. The Burden of Rare Diseases. American Journal of Medical Genetics. 2019;179(6):885-892.
5.Eurodis Rare Diseases Europe. About rare diseases. https://www.eurordis.org/content/what-rare-disease. Updated June 14, 2019.

There are around 1.2 million people in Australia
living with a rare disease – 400,000 of which are children.1

Up to 80% of these rare diseases are genetic or have a genetic 
etiology.2,3,4,5

https://www.healthywa.wa.gov.au/Articles/N_R/Rare-diseases
https://jmg.bmj.com/content/56/12/783
https://www.globalrarediseasecommission.com/Report/assets/static/documents/GlobalCommission-print-021919-a68c8ce2a5.pdf.
https://doi.org/10.1038/s41431-019-0508-0
https://www.eurordis.org/content/what-rare-disease


At Sydney Children’s Hospitals 

Network

•180,000 children in NSW

•>2,000 children referred to 

genetics departments annually 

across SCHN



Rare diseases- where are we going 

wrong? 

Learn.m4rD.org

•Paucity of rare disease awareness in health care
•Multisystem diseases requiring multispecialist input
•Poorly coordinated care
•No "home" specialty in the health care system
•Lack of effective treatment or lack of access to effective 
treatment
•Burden of explanation when accessing the health care 
system
•Medical professionals having less information than them
•Scepticism about rare diseases within health care due to a 
lack of awareness



Rare diseases- where do we need to be 

going? 

In an ideal world, a patient with a rare disease 
would have a

• timely diagnosis,
• mental health support,

• care in a specialist centre with excellent 
communication with their local 
hospital and GP, 

• and be backed up with the support of 

a patient advocacy group
• and the hope provided by research 

opportunities.Learn.m4rD.org





How can we work together to improve 

outcomes for rare disease patients? 



2. of the rare 

disease child



Case example 



This Photo by Unknown Author is licensed under CC BY-SA-NC

Medical ping pong 

https://www.flickr.com/photos/duster/409439199
https://creativecommons.org/licenses/by-nc-sa/3.0/


Shortening the diagnostic odyssey

•You cannot learn to 
recognise over 7000 rare 

diseases but you can 
recognise the 
pattern suggesting that 

someone might be 
experiencing the rare 
disease diagnostic odyssey.

Anxiety, 

frustration

Reproductive 

implications 

Medical 

‘pilgrimages’

Loss income 

Inappropriate 

treatments

Breakdown of 

family 

relationships



Recognise rare disease 

red flags!

• This can be applied to prompt the question – “Is this a rare disease?”

• Family GENES

• Family history: multiple affected siblings or individuals in multiple generations. Remember that 

lack of a family history does NOT rule out genetic causes.

• G: group of congenital anomalies. Common anatomic variations are, well, common; but two or 

more anomalies are much more likely to indicate the presence of a syndrome with genetic 

implications.

• E: extreme or exceptional presentation of common conditions. Early onset cardiovascular disease, 

cancer, or renal failure. Unusually severe reaction to infectious or metabolic stress. Recurrent 

miscarriage. Bilateral primary cancers in paired organs, multiple primary cancers of different 

tissues.

• N: neurodevelopmental delay or degeneration. Developmental delay in the paediatric age group 

carries a very high risk for genetic disorders. Developmental regression in children or early onset 

dementia in adults should similarly raise suspicion for genetic etiologies.

• E: extreme or exceptional pathology. Unusual tissue histology, such as pheochromoctyoma, 

acoustic neuroma, medullary thyroid cancer, multiple colon polyps, plexiform neurofibromas, 

multiple exostoses, most paediatric malignancies.

• S: surprising laboratory values. Markedly abnormal pathology results.*

The Red Flags Working Group of the Genetics in Primary 

Care (GPC) project created the mnemonic “Family GENES” 

as a red flag for genetic conditions.

Baynam, Dr Gareth. (2015). A Diagnostic Odyssey – Red Flags 

in the Red Sand. AUSTRALIAN MEDICAL ASSOCIATION (WA)..Learn.m4rD.org

Family (family history)

Group of congenital 

anomalies

Extreme/ exceptional 

presentation of common 

conditions

Neurodevelopmental delay or 

degeneration

Extreme or exceptional 

pathology

Surprising laboratory values 



Learn.m4rD.org





AI tools helping you out in the future? 



3. Clinical Genetics 101

• Which test

• When 

• How

• HELP!!!!!



Considering…. to test or not to test

Genetic testing can be helpful for:

• Treatment decisions – a genetic diagnosis may help the paediatrician
or subspecialist select appropriate medication, diet or surgery

• Clinical trial entry – certain genetic conditions (will)have access to 
clinical trials

• Limit further unnecessary diagnostic testing – such as neuroimaging 
or muscle biopsies

• Accurate genetic counselling – about the chance of recurrence and 
options for testing before or around a future pregnancy

• Patient and family support – provide an explanation for the child’s 
condition and help connect with other families with the same 
diagnosis

http://www.pennsw.org.au/clinicians/Genetic-Epilepsy/why-

genetic-testing



Chromosomal microarray 101

CHROMOSOMAL MICROARRAY 
• This test screens for additional or missing 

sections of chromosomal material

• It is NOT a screen for all possible genetic 
conditions

• There are four possible test outcomes:

• it may provide a definitive explanation for the 

child’s epilepsy

• it may be non-informative

•it may detect a variant in a gene where we are not 
sure if it causes the child’s condition

•it may include an incidental finding (that is a 

genetic variant which causes a condition other than 
the one we ordered the test for)

RESOURCES
• Centre for Genetics Education 

• CMA Testing guide for patient and families

• CMA Factsheets for patients and families

• CMA Review: Chromosome microarray in 
Australia: A guide for paediatricians (Palmer E, 
Peters GB. Mowat D; Journal of Paediatrics and 
Child Health, 48 (2012) E59–E67).

• CMA Review: Chromosome microarray 
analysis: A soothing guide (Ronan A; Journal of 
Paediatrics and Child Health, 4 (2018) 599–
601).

http://www.pennsw.org.au/clinicians/Genetic-Epilepsy/why-genetic-testing

http://www.genetics.edu.au/testing-guide-chromosome-microarray-cma-children-and-adults
http://www.genetics.edu.au/publications-and-resources/facts-sheets/fact-sheet-16-chromosome-microarray-cma-testing-in-children-and-adults
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1440-1754.2011.02081.x
https://onlinelibrary.wiley.com/doi/full/10.1111/jpc.13869


https://www.genomicsinfo.org.au

The most critical information 

https://www.genomicsinfo.org.au/


Exome 

sequencing  

101

• Medicare funding for exome or genome 

sequencing commenced

1st May 2020.

• Currently, Medicare funding is limited to 2 

circumstances 

• It is recommended that the local clinical 

genetics team be contacted in order to 

discuss preferred local practice regarding 

genetics consultation.



Pre-test counselling 

Pre-test counselling:

• Genetic testing options are complex and 
informed consent is mandatory.

• It is preferable that counselling is provided by a 
medical specialist or genetic counsellor. 

• Diagnostic laboratories typically require a signed 
consent form to proceed with testing. 

• An information booklet should be provided to 

all families and these important points covered:

Potential outcomes of testing (look familiar?)

The test may:

• it may provide a definitive explanation for 

the child’s epilepsy

• it may be non-informative
•it may detect a variant in a gene where we are 

not sure if it causes the child’s condition

•it may include an incidental finding (that is a 

genetic variant which causes a condition other 
than the one we ordered the test for)

• Other:

• Other issues to be covered in a formal consent 
process include implications for insurance, 
sharing results with family members and data 
and sample sharing.



Resources 

•NSW genomic consent document website 
(on ACI Clinical Genetics Network website) 
•NSW genomic supporting document
•National genomic consent document website
•National genomic consent supporting 
document
•Video from the Centre for Genetics 
Education - involves a clinician talking through 
genomic testing and possible outcomes with 
an adult patient.
•Article JPCH VIEWPOINT Paediatric genomic 
testing: Navigating medicare
rebatablegenomic testing. Sachdev et al., 
2021 

https://aci.health.nsw.gov.au/networks/clinical_genetics/genetic-

and-genomic-testing-consent-forms

https://www.aci.health.nsw.gov.au/networks/clinical_genetics/genetic-and-genomic-testing-consent-forms
https://www.aci.health.nsw.gov.au/__data/assets/pdf_file/0010/386830/Consent-Booklet_Genetic-Genomic-Testing.pdf
https://www.australiangenomics.org.au/resources/for-professionals/national-clinical-consent/
https://www.australiangenomics.org.au/wp-content/uploads/2019/10/National_consent_supporting_documen_FINAL-web.pdf
https://www.genetics.edu.au/health-professionals/genomic-videos
https://onlinelibrary.wiley.com/doi/epdf/10.1111/jpc.15382


4. How to support a family and child after a rare 

genetic diagnosis? 

Prepare

Listen

Signpost

Collaborate 



Advice from rare disease groups 

Patients and families generally want 

to know as much as possible and 

can go down confronting and 

confusing rabbit holes without 

guidance

Think ahead ….Consider ‘calling a 

friend’ before a results appointment..

Learn.m4rD.org

Have your ‘go to’ quality resources 

at your fingertips..



Signposting – knowing where to reach out 

for help  



NIH: ClinGEN clinicalgenome.org

Type in name of gene ……

How robust is the 

evidence that this 

gene is linked to 

human condition(s)

What types of genetic 

variants have been 

proven to be causal?



Any management guidelines? 

Excellent summary for clinicians 



GeneReviews



Very new genetic conditions

Human Disease Gene Webseries



Parent led resources 



Q: Are they a member of a country’s 

rare disease peak body ?

• Q: Who is on their clinical / scientific 

advisory board?

Due diligence



Collaborate

Learn.m4rD.org Integrated Care at SCHN



Support for the WHOLE family 

https://www.reframingdisability.com.au/

https://www.rarerevolutionmagazine.com/rareyouthproject.html

http://siblingsaustralia.org.au/



Genetic Epilepsy Pilot 



5. How to support a child and family who 

remains on the diagnostic odyssey? 



Case study 



Genetic testing may need to be 

revisited….



• Syndromes without a Name

Undiagnosed disease programs

https://swanaus.org.au/

https://swanaus.org.au/

Gene2Care incorporating GeneSTART and GeneAdd



Summary 

• Every clinician can be part of a 

collaboration to improve the 

model of care for rare disease 

children and their families. 

• Fabulous resources available 

through the international website 

Medics 4 Rare Disease 

https://learn.m4rd.org/

• Centre for Genetics Education a 

great first point of call. 

#Daretothinkrare

–Listen

–Think (and think, and 

think again)

–Support diagnosed and 

undiagnosed families 

–Signpost resources

–Work as a team 

https://learn.m4rd.org/
https://www.genetics.edu.au/


Elizabeth.palmer@unsw.edu.au

mailto:Elizabeth.palmer@unsw.edu.au

