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Genetics for the pre-pregnancy 
consultation

1. Family history  
2. Reproductive carrier screening
3. New option: Mitochondrial donation



1. Health status of parents, 
siblings

2. Congenital anomalies and 
intellectual disability

3. Racial/ethnic background, 
consanguinity  

Family history on the run…

Are there any health conditions 
that run in your side of the 

family? 
Are your parents alive and well? 
Do you have any siblings? Are 
they in good health? Do any of 

your siblings have children? 

Have any children in your family 
been born with a health 

problem?
Do any members of your family 
have an intellectual disability or 

learning problems? 

Can I ask you about your family 
background?  In which countries were your 

parents born? What is your genetic 
ancestry/ethnic/racial background?

Do you and your partner (biological father 
of the baby) share any blood relatives?



Who should be offered genetic carrier 
screening?

Information on carrier screening should be offered to all women planning a 
pregnancy or in the first trimester of pregnancy
• The benefits and limitations, and any associated costs, should be discussed
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No family history

Family 
history

Most carriers have no family history*

*Archibald, Smith et. al (2017) https://doi.org/10.1038/gim.2017.134

“But our family doesn’t have a history of 
any problems”



• Provides couples with information about their chance of having children with an 
inherited genetic condition – voluntary, informed consent

• Relevant to all prospective parents regardless of family history or ethnicity

• While individually rare, collectively 1-2% of couples are carriers for a particular 
condition

Small panel Large panel (‘expanded’)

Conditions 
screened

Usually three common inherited 
conditions:
• Cystic fibrosis
• Fragile X syndrome
• Spinal muscular atrophy

Hundreds of conditions
• Includes common and rare conditions
• Conditions can be variable

Screening 
approach

Sequential testing 
• Female reproductive partner 

screened first

Simultaneous screening
• Couple screened at same time

How do we offer genetic carrier 
screening?



Most common conditions

Condition Carrier Affected Main clinical features

Thalassemia 1 in 30 1 in 3600 Anaemia, mild to transfusion-
dependent

Cystic fibrosis 1 in 35 1 in 5000* 
Recurrent lung infections, 

malabsorption, shortened life 
span 

Spinal muscular 
atrophy 1 in 50 1 in 10,000* 

Nervous system disease that 
causes severe muscle weakness, 

death usually during childhood 

Fragile X syndrome 1 in 332 1 in 7000 males# Most common inherited cause of 
intellectual disability, autism

* Inferred from the carrier frequency
# Based on meta-analysis

Archibald AD, et al. Reproductive genetic carrier screening for cystic fibrosis, fragile X syndrome, 
and spinal muscular atrophy in Australia: outcomes of 12,000 tests. Genet Med. 2018

Most common conditions in Australian 
population



Sli

Female partner screened:
CF, FXS, SMA

CF and/or 
SMA carrier

Partner 
screened

Low chance 
result

Low chance 
result

No further 
action

FXS carrier

Carrier couple

Genetic 
counselling

How do we offer genetic carrier 
screening?

Slide courtesy of Alison Archibald



Medicare funding for genetic screening  

• MBS 73541 for 3-gene  panel  
• Non-eligible patients : ~$400

• Ashkenazi Jewish descent:  9 recessive 
conditions (MBS 73453, 73454, 73455)
• Sequential screening

• male partner of a carrier female MBS 73452

• Only claimable once in a lifetime
• “Have you ever had genetic carrier screening?”



• Public hospital patients must be an 
outpatient in an MBS clinic to be eligible for 
the Medicare rebate, and the referral must 
be made by a doctor with a provider 
number attached to that MBS clinic. 
• Women in non-MBS clinics should be 

referred to GP for further discussion
• Ensures records are held with a practitioner 

with continuity of care

Should you be the one ordering the 
carrier screening? 



Factsheet on RCS from the Centre for Genetics 
Education, NSW Health, Nov 2023

RANZCOG patient information on RCS 2009

The Fertility Society patient information on RCS 2021

• Mercy Health patient information
• Genetic testing for people planning to have children
• Understanding reproductive carrier screening

https://carrierscreening.org.au/#whatsSMA

Resources for patients

https://www.genetics.edu.au/PDF/Reproductive_carrier_screening-fact_sheet-CGE.pdf
https://ranzcog.edu.au/wp-content/uploads/2022/06/Reproductive-carrier-screening.pdf
https://www.fertilitysociety.com.au/wp-content/uploads/FSANZ-Reproductive-Carrier-Screening-April-2021.pdf




What are 6 options available to a couple at 
risk of passing on an inherited condition?Options for couples at increased risk



Introducing Mitochondrial 
Donation into Australia: The 
mitoHOPE (Healthy Outcomes 
Pilot and Evaluation) Program



Mitochondrial diseases

Gorman, G. S. et al. (2016) 
Mitochondrial diseases
Nat. Rev. Dis. Primers 
doi:10.1038/nrdp.2016.80

• Usually multi-system disease, typically affecting 
organs highly dependent on aerobic metabolism

• Affect ~1:5000 children and adults

• Caused by mutations in mitochondrial DNA or 
nuclear DNA genes encoding mitochondrial 
proteins

• e.g MELAS syndrome: mitochondrial 
encephalopathy, lactic acidosis, stroke-like 
episodes

“Any symptom, any organ, any age, any inheritance!”*

* Munnich and Rustin, Am J Med Genet 2001: 106; 4 - 17 



Mitochondrial DNA Genetics
Maternal Inheritance, Multiple Copies, Heteroplasmy, Bottleneck & Threshold Effects

Oocyte donation 
may be suitable 

PND, PGT may 
be suitable 

Mitochondrial Donation could potentially allow any couple at risk for transmitting 
mtDNA disease to have a healthy child who is genetically related to both parents



Mitochondrial Donation (MST)
Callaway 2012, Nature 481:419

Tachibana, Nature 2009, 
461:367

Mitochondrial Donation (PNT)
Callaway 2012, Nature 481: 49



PNT video - courtesy of Prof. Mary Herbert



Status of Mitochondrial Donation in Australia

The Prohibition of Human Cloning for Reproduction Act 

2002 and the Research Involving Human Embryos Act 

2002 prohibit research involving human embryos 

containing genetic material (including mtDNA) from 

more than two persons 

Legislation reviewed in 2010/11 – no change

Mito Foundation began lobbying
● Senate Inquiry

● NHMRC Review & Public Consultation

● Draft Legislation tabled

• Conscience vote  House of 
Representatives Dec 2021: 92 to 29

• Conscience vote Senate Mar 22: 37 to 17 

Maeve’s Law passed!



Effect of pregnancy on maternal disease
Effects of maternal disease on pregnancy

Poster S29
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2. Prepregnancy counselling
• Discuss the full range of options for having children: 

o Spontaneous conception +/- prenatal diagnosis +/- termination of affected pregnancies
o IVF with egg donation
o Adoption
o Mitochondrial donation trial participation

• Provide best practice in routine pre-pregnancy care:
o Obstetric, medical, family history, medication review, optimization of MD

o Reproductive carrier screening

o Weight and lifestyle optimization

o Periconceptional vitamin supplementation

o Vaccination, hygiene education (CMV)

• Discuss care model/location for future pregnancy
o multidisciplinary expertise 



https://www.mito.org.au/resource/fact-sheet-page/guidance-for-pregnancy-with-mito/
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Local care team

4. Baseline medical assessment

1. Obstetric, medical and family history
2. Medication review
3. Psychosocial assessment
4. Baseline fertility investigations

o AMH, semen analysis, karyotype
5. Baseline assessment of mitochondrial disease 

severity
1. NMDAS and QoL baseline score
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Investigations System 
· Standard 12-lead electrocardiogram (ECG)
· Echocardiogram (with measurement of left ventricular mass and systolic/ diastolic function) Pulmonary artery pressure (PAP)
· 24-hour ECG (Holter monitoring) in patients with palpitations, paroxysmal events, or in high-risk patients including patients with cardiomyopathy
· Stress test

Cardiac 

· Baseline evaluation of respiratory status to assess for muscle weakness and other cardiopulmonary comorbidities. 
· Pulse oximetry with vital signs
· Formal respiratory function testing in both the supine and upright positions 
· Targeted screening for additional comorbidities including obstructive sleep apnoea, bulbar weakness, risks for aspiration, gastroesophageal reflux, asthma, and chronic 

obstructive lung disease.

Respiratory 

· Haemoglobin A1c, 75g oral glucose tolerance test
· Thyroid-stimulating hormone, free thyroxine level, vitamin D 
· Hypoparathyroidism: serum calcium magnesium, phosphate, parathyroid hormone, vitamin D (25-OHD and 1,25-OHD); urine creatinine, calcium, and phosphate

Endocrine 
· Blood urea, creatinine, eGFR sodium, potassium, calcium, magnesium, phosphate
· Urinary albumin/creatinine ratios, protein/creatinine ratio
· renal US, other imaging

Renal
· Baseline function, mobility and exercise tolerance 
· Headache history 
· Seizure history 
· Document baseline neurological exam 
· Consider neuroimaging      
· Consider EEG for those with recurrent stereotypical spells, episodes of behaviour arrest or alterations of state from baseline 
· Assessment for movement disorder and tone 
· Baseline muscle enzymes (CK, LDH) 
· Pre-pregnancy trough for patients on anti-epileptic medication (where relevant) 

Neurological 

Consider baseline neuropsychological testing for those with CNS disease at risk of neurological regression. Psychiatric 
Patients experiencing recurrent or severe infections should have: 
· quantitative immunoglobulin levels
· vaccine-specific IgG titres
· lymphocyte subset levels (T cell, B cell, switched memory B-cell compartment, natural killer cells).

Immune function 

Visual acuity, colour vision, ocular motility, ptosis and fundoscopy 
Consider baseline visual fields and OCT. Ophthalmology 
Examination for orthopaedic complications including scoliosis, contractures, dislocations, and limb deformities, especially if underlying abnormalities in tone, muscle strength, 
or neurologic functioning. Orthopaedics 
· Standard markers of nutritional status, vitamin levels, and trace elements 
· Body mass index
· Iron studies, B12, folate
· Liver function tests, lactate

Other

Individualized medical investigations
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National Health and Medical Research Council Ethical Framework
Consent for mitochondrial donation

Mitochondrial donation supplementary section: guiding principles

• ART activities must minimize harm and maximize benefit for 
individuals involved, including any children born as a result.

• The clinical team must provide participants with “an 
appreciation of the risk of mortality, permanent disability or 
other serious morbidities that may result from ART 
procedures, and from medical complications in any resulting 
pregnancy, including those specific to mitochondrial disease.”



1
2

4

5

3

6

9

10 11

12



Mito patient oocyte 
cryopreservation and storage at 
Monash IVF clinics nationally. 

Mitochondrial Donation at 
Monash IVF Cremorne. 

mitoHOPE Clinical Coordinator 
to assist trial participants with 
travel and logistics.



DOI:10.1111/ajo.13874



mitoHOPE team

mitoHOPE Exec: Prof. John Carroll, Prof. Rebecca Robker, 
Prof. John Christodoulou, Prof. Mary Herbert, Prof. David Thorburn, 

Prof. Deirdre Zander-Fox, Mr Sean Murray, Prof. Catherine Mills, 
Prof. Luk Rombauts, Ms. Clare Stuart, Rozanne Blok

If you would like to register your interest in participating in 
the mitoHOPE Clinical Trial, you can do so via the 

mitoHOPE website at: 
www.monash.edu/medicine/mitohope

http://www.monash.edu/medicine/mitohope


Thank you

“What will we ever think about now the genome
project is complete?”


