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| 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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When to attend:
* You, your child, or a family member has mito
* To learn about:
- Mito and links to support.
e 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.
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Often people say they have no family history,
then....
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[ Rare eye disease traced back to 1700
By lan Anderson

B9 24 April 1993
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IL é ;l:‘-n é%éééé 5 Ajjé J_T é‘ % ! Jsé'ljd ;L, é & é él |l| |£ TWENTY-ONE Australian families who suffer from a rare and incurable eye

disease have been identified by an opthalmologist in Melbourne and a
geneaologist in Hobart. Two of the families, one with 800 living female

IJ.'I ﬁ ‘ é)—l:l ﬁ descendants who could pass on the disease, have been traced back almost 300
years to ancestors in London.
The disease, called Leber Hereditary Optic Neuropathy (LOHN), leads to

blindness. In some cases, severe loss of sight may occur just hours after the
first symptoms appear. It strikes mainly males in their mid-2os, but can occur
in either sex at any time between the ages of 5 and 65. Mutant genes which
cause the disease are carried in the mitochondrial DNA, a form of genetic

matarial anls macead an her tha mathar

Abridged version of large LHON family tree
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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. "us
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Time Frame:

* Can vary depending on the type of test and the lab.

* Generally, it can take several months.

e Test results are sometimes complex and may require further testing.

R})VCGS Test & specimen directory  Forms & resources  Menu =

Iaadars n genatic haohh

Subscribe to our new GP
Newsletter - click here

Mitochondrial diseases

Clinical Neuroscience
Home Test & specime ory. Mitochondrial diseases
HOME > HEALTH PROFESSIONALS > DIAGNOSTIC SERVICES > CLINICAL NEURDSCIENCE Health Professionals

i On this page
Overview pag St Vincent's Hospital (Melbourns) Limited Mitochondrial and Autoimmune Neurological Overview
Overview Disorders Laboratory Specialist Clinica
Genetic testing is now the first-line testing for mitochondrial diseases. It can As part of the Depal of Clinical our Giag v offers mi ial genatic tasting and
Eligibility criteria autoimmune encephalilis testing for a range of neurological related disorders.

Referral Templates and Pre-Referral

provide an early and aceurate diagnosis, avoiding muscle biopsies, and enables Guidelines

scresning for family members and reproductive partners. VCGS now offers Specimen requirements Important Conlacts
Medicare-funded Whole Genome Sequencing (WGS) which includes analysis of
mitochondrial genome (mIDNA) for MBS Item Numbers 73456 (singleton) and

73457 (ric) Talk tous 1. Molecular diagnostic screening for disorders associated with mitochondrial DNA variants
such as:

Tests Performed

How to order Emergency Departmant

Departments and Services
GP Liaison

Anzlysis of WGS data includes the detection of deletions or duplications, alse Bl (ke o et il Ll shosi S S s s (VIELAS] Community and Aged Care

known as copy number variants (CNY). « Myocionic Epllepsy and Ragged Red Fibres (MERRF) Mental Health Services
. . e ket ey + Neuropathy Ataxia and Retinitis Pigmentosa (NARP) and Leigh's Syndrome (LS)
To qualify for the Medicare rebate, these tests must be ordered by a specialist + Leber's Hereditary Optic Neuropathy (LHON)

i

Diagnostic Services

» Bowe! Screening

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.
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* Many different symptoms and many different genetic causes.
* Any symptom at any age.
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Eye-related problems associated with mito

Leber Hereditary Optic Neuropathy (LHON): Sudden and profound central visual loss
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Male [married-in) Functional impact

. LHON vision loss

Maternally related at-risk LHON family members




‘ ‘ sssssssss the royal victor b
Eye Research E+3 eyeandear A
v Australia holetal THE UNIVERSITY OF
MELBOURNE

Eye-related problems with mito
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Droopy eyes (ptosis) and weakness in eye muscles Central vision loss on visual field testing due to
Constricted or reduced optic nerve problem
side vision on visual field test

due to retinal degeneration ©) ., Lef

eye

dn
T

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

Living
situation

Career

Psychological i
Education

well-being Loved ones

and caregivers

Adaptive
Participation equipment
in roles Wheelchair
challenges

Relationships Reproduction

List is by no means exhaustive
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Counselling

* Practical support to maximise function, quality of life, independence
* Psychosocial, mental health support, family therapy.

e Support groups-formal and informal

* Clinical trials ‘

1. Seeing Al

Be My Eyes

o f T for Smart
Q% Eustraliu GUIde Dogs'l Library) ( G|asses

5. GoodMaps Outdoor

Support services we offer 6. Saundsceps Hands free access to Be My
= Biooor 7. Super Lidar (note: only available _
on Phone 12 Pro) Eyes through Ray-Ban Meta
Glasses.

Mito Peer Support Pathways
Events Network Telehealth Nurse

8. Smart Magnifier
! . ! 9. Voice Dream Reader
Support services for people impacted by mito

10. VIP Code Reader

Useful shopping apps

Vision Australia's Assistive Technology team member have narrowed down their favourite apps, great for

Contact us

people who are blind or have low vision.

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



l\ CENTRE FOR the royal victorian
Eye Research E+3 eyeandear
v Australia

hospital

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 Care Standards For Mito - Update
Neurologist
Ophthalmologist Australian Patient Care Standards
Psychologists S

Social workers

https://www.mito.org.au/care-standards-for-mito/
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Supporting evidence for NDIS: functional impact

[Fate
To whom it may concern,

This is (o conlirm that XX has a diagnrosis of Leber Hereditary Optic Neuropathy (LHON].
dr

The condition results in sudden ar rrnanent central vision loss in both eyes,

KX wisbon in the right eye is Hand movements - adjust as nececcary and lefl eye
Handmoyemeants - adjust as necessary. This level of vision is much worse than 664
»

XXX iz considered legally blind, however their peripheral [side vision) is preserved.
There is no proven cure or treatment available for LHON.

With XXX being classilied as legally blind, this has had a significant and immediate
lunctional impact. This includes inability wo drive due (o vision loss, secupational and
educational changes, difficulties recognising faces, reading, and day 1o day activities thar
KX previously completed independently.

HTYO
passible. VU A XT

To cope and adapt to X0K's situation, counselling and mental health supports are highly H A Y o U x
recommendead. \

X requires additional supports and vision rehabilizative services o continee o

engage withing the community, at home and at work. For example, assistive technalogy

and home f'work schaol modifications will ensure XXX can remain as independent as

Please contact me should you require any further information. YUXTHAOV

Yours sincerely,

XOATVHUY

Could be modified for: Definition of legally blind:
Other mito-related vision loss *Less than the top letter on chart or
Other mito conditions and the impact on day-day tasks <Visual fields <10 degrees



Risk for family member(s) ey
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 Depends on your type of mito condition ¥
* Risk is dependent whether the genetic change is in either DNA of li\

the mitochondria or DNA in the nucleus (chromosomes).

1.Mitochondrial DNA (mtDNA)

* Passed on from the mother to her children.

e All children may have the mito genetic risk but some of the
children may be severely affected, mild or no symptoms.

LHON vision loss

Maternally related at-risk LHON family members

D@I

Male {marrigd-in)



Complexities

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

Homoplasmy:

e 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.
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SUMMARY OF RESULTS

L )
Complexities
The patient has a heteroplasmic (24.9%) MT-TLI m.3243A>G, which is pathogenic.

Heteroplasmy:
* The presence of both normal and affected mtDNA within the same cell.

e 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.

[ ]
The inheritance patterns of mitochondrial DNA changes @

Varying number of e
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Mother’s cell with 20% Cells that will Mature Level of Sperm Possible
changed mitochondria become egg cells egg cells heteroplasmy cells outcome

The severity of mito in a child depends on the level of heteroplasmy. Modified from: Taylor, R. W. & Turnbull, D. M.
Mitachondrial DNA mutations in human disease, Nat. Rev, Genet. 6, 389-402 (2005)

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

2. NUC|ear DNA (nDNA) :{-ﬁcléalf GHA Ts Inherited

* Counselling and further family testing is related to the mode _”_ nwun
of inheritance of the specific gene. ‘1\ ‘i

 Achange in the nDNA that is inherited from both parents. -
(autosomal recessive inheritance)

e A genetic change in nDNA passed down from one affected parent. 3
(autosomal dominant or X-linked inheritance) i

* 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.
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Establishing risk of vision loss in

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

Approximately 50% of men and 15% of women who carry the mutation develop the
disease. It is not yet known why more men than women are affected, but some

researchers believe that the female sex hormone may have a protective effect.

40 43 bod https://Ihon.se/information-in-english/

T Accessed November 28, 2024
NOT ALWAYS A YOUNG MAN’s DISEASE
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Medications:
* Balance potential benefit versus harm.

e Consult your doctor.

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

Other factors:
* Genetic.

e 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.
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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.
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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.
IViF. Er-l'ltll]-'n dﬂl'lEltl'nr'p

Choose ne children

Acce pting risk of child
With mita

Prenatal Disgnosis IVF considerations:
' * (Can be expensive and not all covered
E":nltf?rl:'ﬁ.‘,j;”fsg?,f; 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/
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If you have a mito condition caused by genetic change in mtDNA

Risks and IVF considerations

i'l,I'F- Egg ar l:!mbﬁ'-l:l-

donation * As per previous slide

F'I-I’F-P_FE'-frT'lpfilnt;.:tfl:rn
Ganetic Testing (PGT)

Accepting risk of child

Challenges:
 PND and IVF-PGT
* Prediction of risk from mDNA levels can be difficult,
m as correlation between levels and disease severity
is complex.
* Generally not appropriate for LHON

* Gender selecting females in LHON
- associated dilemma’s

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/
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Pregnancy guidelines for mito

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

This summary is to help you understand the recommended pregnancy care for women with mito. You

can use this summary and the full publication to start a conversation with your health care team. fO r- p regn an Cy'W|th -m |t0/

The recommendations are:

A multi-disciplinary care approach

Understanding how mito affects you

Recommended care before, during and after pregnancy

Possible risk of complications in pregnancy

: —
Aust N Z | Otwster Gynoesal 2024; 1-7 AN ZJ OG

DOl 10,1111 fajo. 13874

ERIEF REVIEW

Pregnancy in women with mitochondrial disease—A
literature review and suggested guidance for
preconception and pregnancy care

Lisa Hui%** =, Pema Hayman® ©, Ali Buckland®, Michael C Fahey’ @,
David A Mackey® ©, Andrew ] Mallett>*'° | Daniel R Schweitzer'1213,
Clare P Stuart’ ©, Wai Yan Yau®© and John Christodoulou™ ©
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Blueprint Genetics

 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

Retinal Dystrophy Panel Plus

- 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




e 40yo Female

e No current eye problems

e Glasses check with optometrist

e Eye photo:

. Changes on the macula at back of eye
e Recent hearing loss ,
e No diabetes Eye Anatomy
e Incidental finding and referred to genetic eye clinic

Normal

Hearing loss

e

\

Eye changes

tEye changes

1
Hearing|loss

SUMMARY OF RESULTS
PRIMARY FINDINGS
The patient has a heteroplasmic (24.9%) MT-TL1 m.3243A>G, which is pathogenic.

NB Modified clinical situation and family tree
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Personal or family history of mito?

: SOCIEr,

Ocular Genetics Clinic & ..

g -} - .‘t =
0 i - 4
.ursemce Z;_{z ”" @ i 5"
What to expect from the appointment o OA, .‘g,\";L ki ;

mal |hg sense o ";"DUF UEDES
Partnership with the Royal Melbourne Hospital (RMH) Clinical Genetics Service = i .
About Education and Trainin Consumer Resources  Health Professionals Resourc

Research » g
Appointments -

Useful links- external resources for patients and families A Clinicql Genetics services

The HGSA provides a list of clinical genetics services in each jurisdiction, please select from the menu to the
right.

If you are aware of any incorrect or missing information, please contact secretariot@hgsc.org.au.

the royal victorian
E 3 eyeandear
hospital

Lists Clinical Genetic Services available for each state

Suitable for individuals/families
* Inherited eye condition or
* Specific mito condition which may affect the eye
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Wrapping up

* GC at different life stages

s il Paediatric Reproductive
conception Natal

e 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.
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Professor David Mackey AO: Ophthalmologist, Principal Investigator, 35+ work in LHON
Dr Sandra Staffieri AO: Orthoptist and Research Fellow

Individuals and families with mito who participate in research

Mito Foundation for their ongoing support for the Mito community, particularly
assisting people navigating the relevant services appropriate for them whilst they adapt
to the change in their circumstances.

Lions Eye Institute

Research Support:

* Ophthalmic Research Institute of Australia, the Mito Foundation, and Australia’s
National Health and Medical Research Council (1116360 and 1023911). The Centre for
Eye Research Australia (CERA) receives Operational Infrastructure Support from the
Victorian Government.
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