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I would like to acknowledge that this Mito Community Summit is being held on the traditional lands of the Wurundjeri 
people of the Kulin Nation, and pay my respects to their Elders past, present and emerging
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GC not just a once off

When to attend:
• You, your child, or a family member has mito

• To learn about:

 - Mito and links to support.

• Opportunities for clinical trials or research studies.

• Revisit genetic testing if results negative or uncertain.

• You have a history of mito and are pregnant, or family 
planning.



Preparing for your GC session

1. Think about what you hope to gain from the session and your questions

2. Before your first appointment, gather information about your family’s health including:
 - What conditions or symptoms each person has.
 - When symptoms first began.
 - If a cause was ever found for their features.
 - Any previous genetic testing results.
 
3. Bring a support person.



Family tree valuable information

• Often people say they have no family history, 
then…. 



Large family trees

Abridged version of  large LHON family tree



Mito Diagnostic Pathway

Can be complex and may involve:
• Physical Examination.
• Vision and eye tests.
• Blood and/or urine tests
• Muscle or Tissue biopsy.
• Imaging such as MRI or CT scans.
• Genetic testing.



Genetic Testing
Time Frame:
• Can vary depending on the type of test and the lab.
• Generally, it can take several months.
• Test results are sometimes complex and may require further testing.

Extensive mito genetic testing-Medicare subsidy Testing for a specific gene causing a specific mito condition​



Establishing a genetic cause
Timely diagnosis:
• Relief
• Avoids unnecessary diagnostic testing, helps with the waiting and not knowing
• May provide information about what to expect in the future
• GC and how the condition may affect other family members.
• Aids family planning decisions and available reproductive options.
• Possible treatment options​ and clinical trial eligibility.

If no genetic cause found:
• Genetic testing may be negative or inconclusive now, but in 2-3year’s time may 

be able to determine a diagnosis.



Mito

• Many different symptoms and many different genetic causes.
• Any symptom at any age.



Eye-related problems associated with mito
Leber Hereditary Optic Neuropathy (LHON): Sudden and profound central visual loss

Visual field changes​

Functional impact



Eye-related problems with mito

Brain lesions on MRI and visual field changes (left homonymous hemianopia) Central vision loss due to macula problems

Central vision loss on visual field testing due to 
optic nerve problemConstricted or reduced 

side vision on visual field test 
due to retinal degeneration

Droopy eyes (ptosis) and weakness in eye muscles
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Counselling
• Practical support to maximise function, quality of life, independence​
• Psychosocial, mental health support, family therapy​.
• Support groups-formal and informal
• Clinical trials

https://www.mito.org.au/support-services/



• Detect any associated conditions early and being proactive. 
- Hearing aids for hearing loss​
- Good diet and monitor blood sugar if predisposed to diabetes​

• Manage lifestyle factors​
• Mito Standards of care
• Ongoing care​

• Metabolic
• Neurologist​
• Ophthalmologist​
• GPs​
• Psychologists
• ​Social workers​

https://www.mito.org.au/care-standards-for-mito/​



Supporting evidence for NDIS: functional impact

Could be modified for:
Other mito-related vision loss
Other mito conditions and the impact on day-day tasks​

Definition of legally blind:
•Less than the top letter on chart or​
•Visual fields <10 degrees​



Risk for family member(s)

• Depends on your type of mito condition

• Risk is dependent whether the genetic change is in either DNA of 
the mitochondria or DNA in the nucleus (chromosomes).

1.Mitochondrial DNA (mtDNA)
• Passed on from the mother to her children.
• All children may have the mito genetic risk but some of the 

children may be severely affected, mild or no symptoms.



Complexities

• Sometimes severity of Mito depends on the proportion of mtDNA changes present 
in each cell or tissue.

Homoplasmy:
• All the mitochondria in a cell or tissue contain the same version of mtDNA (either 

all normal or all affected).
• More commonly in LHON and not everyone with the LHON genetic risk lose vision.



Complexities
Heteroplasmy:
• The presence of both normal and affected mtDNA within the same cell.
• Can vary from one cell or tissue to another, and can influence disease severity.
• Differences between blood and urine.
• Differences between individual and other maternal family members.
•

https://www.mito.org.au/resource/fact-sheet-page/options-for-building-your-family/ https://www.genetics.edu.au/SitePages/Mitochondrial-Inheritance.aspx



Risk to family member(s)
2. Nuclear DNA (nDNA)

• Counselling and further family testing is related to the mode 
of inheritance of the specific gene.

• A change in the nDNA that is inherited from both parents.
     (autosomal recessive inheritance)

• A genetic change in nDNA passed down from one affected parent.
     (autosomal dominant or X-linked inheritance)

• A genetic change in the mtDNA or nDNA that seemingly occurs 
for the first time in the affected individual.

     (de novo)



Importance of accurate figures

• Accurate risk information is essential for families.
• Increased awareness amongst health professional can help mitigate the impact of 

incorrect counselling. 
• Sometimes can be difficult to predict the impact on a person’s health and development.​
• Individual not aware had mtDNA until family member with more severe disease.



LHON accurate figures

In family studies the risk of losing vision from the disease may be 
less than previously reported

NOT ALWAYS A YOUNG MAN’s DISEASE

https://lhon.se/information-in-english/
Accessed November 28, 2024

https://lhon.se/information-in-english/


Preventing LHON vision loss
Medications:
• Balance potential benefit versus harm.

• Consult your doctor.

• Discuss if there are any potential risks related to 
LHON or mitochondria.

Other factors:
• Genetic.
• Hormonal.
• Haplotype (ancestral grouping)

Layrolle P,  The Optic Nerve at Stake: Update on Environmental Factors Modulating Expression 
of Leber’s Hereditary Optic Neuropathy. Biomedicines. 2024 Mar 6;12(3):584.

http://paperpile.com/b/42YLKX/7Bj1
http://paperpile.com/b/42YLKX/7Bj1


Family planning options

• Vary depending on what type of mitochondrial disease

• Knowing the likelihood of passing on mito in advance allows 
more informed choices​

• Unique to each family and GC can help figure out the best 
pathway for you.



If you or partner have a mito condition caused by genetic change in nuclear DNA:

Risks:
• Every medical procedure has risks.
• These are different for every patient.

IVF considerations:
• Can be expensive and not all covered 

by Medicare or health insurance plans.
• Multiple attempts to achieve pregnancy
• Emotional factors
• PGT- needs known genetic cause. 

More detail and further information for each option can be found
https://www.mito.org.au/resource/fact-sheet-page/options-for-
building-your-family/



If you have a mito condition caused by genetic change in mtDNA

Risks and IVF considerations
• As per previous slide​

Challenges:
• PND and IVF-PGT
• Prediction of risk from mDNA levels can be difficult, 

as correlation between levels and disease severity 
is complex.

• Generally not appropriate for LHON​
• Gender selecting females in LHON​
  - associated dilemma’sMore detail and further information for each option 

can be found
https://www.mito.org.au/resource/fact-sheet-
page/options-for-building-your-family/



Guidance in pregnancy

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



Secondary findings

• The more you look, the more you find.
• True for many medical tests, including genetic testing.
• For example: genetic testing for inherited retinal disease includes testing for mito genes
  - MT- RNR1 m.155A>G- linked to antibiotic induced hearing loss
  - LHON 11778 & 14484mtDNA
   If so counselling= LHON variants > 1/1,000 in the general pop.
  - Haplotype (ancestral groupings) testing often helpful

https://blog.23andme.com/articles/haplogroups-explained​



• 40yo Female
• No current eye problems
• Glasses check with optometrist
• Eye photo:
• Changes on the macula at back of eye
• Recent hearing loss
• No diabetes
• Incidental finding and referred to genetic eye clinic

Eye changes Eye changes

Normal

Hearing loss

Hearing loss

NB Modified clinical situation and family tree



Personal or family history of mito?

Suitable for individuals/families 
• Inherited eye condition or 
• Specific mito condition which may affect the eye

Lists Clinical Genetic Services available for each state



Wrapping up

• Accurate genetic counselling helps avoid incorrect risk information.
• Families empowered to make autonomous health decisions 

  - Potential trigger and lifestyle factors 
  - Informed reproductive choices. 

• Mito Foundation- resources, excellent advocacy, and support for individual and families
• Increased awareness and education can address challenges and misconceptions. 

• GC at different life stages

Pre- 
conception

Pre-
Natal Paediatric Adult Reproductive
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