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About this decision aid

This decision aid is designed to help you think about your options around predictive genetic
testing for motor neuron disease (MND). Predictive genetic testing is available where a gene
change linked to MND has been found in a close family member. In some countries, MND is

known as Amyotrophic Lateral Sclerosis (ALS).

Making a decision about predictive genetic testing is personal to you, and your life. Your
decision may have consequences for you, and your family. Your views about predictive

genetic testing may change over time.

This decision aid has information about two testing options:
¢ Not have predictive genetic testing (at this time)

e Have predictive genetic testing

This decision aid has prompts to help you think about what is important to you. These

prompts can help you talk about your options with your family, and health professionals.

The Predictive genetic testing and motor neuron disease decision aid was developed by
researchers at the Universities of Sheffield and Leeds, families living with MND, and health

professionals. Our research was funded by the Motor Neurone Disease Association.

mMNAo

motor neurone disease
associafion

Disclaimer: Every effort has been made to provide accurate information. However, facts
about genetics in MND and genetic testing can change over time. Check with your local

healthcare team about the facts you are using when making decisions.

This resource was last updated in June 2025.
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In this decision aid you will find:
e Written information to give you facts when making this decision.
¢ Decision maps to lay out the testing options.
¢ Tables to give a summary about each option and the consequences.
o Diagrams to show steps and processes around genetic testing.
e Prompts and writing spaces to give you space to jot down your thoughts and

questions.

People use this decision aid in different ways. You may like to read it from beginning to end,
or dip in and out of sections when you feel ready. You might find it helpful to talk through
your decision with your family, friends and health professionals. Use this decision aid in the

way that suits you best.

This decision aid includes facts scientists and health professionals use to guide care. In this
decision aid, we use numbers in brackets to link our facts with scientific papers and other
references, for example [6] or [13]. You can find the list of references in Section F. Section F

also includes links to other resources that you or your family members may find useful.



Section A: Predictive genetic testing decisions
and inherited motor neuron disease

This section is designed to help you think about your options around predictive genetic
testing (also known as presymptomatic testing). To make a decision about predictive genetic
testing, you must:
e Have a close family member with a gene change linked to MND (people having
predictive testing are tested for the gene change found in their family)
e Not have symptoms of MND
e Be 18 years old or older [1]

The options for people thinking about predictive genetic testing are:

Not have predictive genetic testing (at this time): Not having predictive genetic testing
means you will not find out if you have the gene change linked to MND, or not. People not

having testing do not want to find out this information at this stage of their life.

Have predictive genetic testing: Deciding to have predictive genetic testing means you will
find out whether or not you have the gene change linked to MND. There are two possible
results:
¢ Negative - means you do not have the gene change linked to MND.
¢ Positive - means you have the gene change linked to MND. People with a gene
change have a higher chance of developing MND in their lifetime. Not everyone with
a gene change will get MND [2]. Predictive genetic testing does not provide

information about how or when symptoms may start.

If you are interested in predictive genetic testing, you can ask your GP to be referred to a
clinical genetics department at a hospital. You will go through a process called genetic
counselling with a genetics doctor or a genetic counsellor, to help you to think through your

options and the consequences [3-5].

People can see a genetic counsellor even if they do not plan to have predictive genetic
testing at that time, to help them understand MND in their family and related issues such as

sharing information with relatives or having children. This includes younger people under 18.

It is up to each person in a family to make their own decision about predictive genetic

testing, at a time that is right for them.



Decision map: predictive genetic testing decisions

Making a decision about predictive genetic testing for MND

|

Not have predictive Have predictive
genetic testing (at this genetic testing
time)

! l

Do not know result Get a positive result Get a negative result
(do not know if have the (yes, have the (no, do not have the
gene change, or not) gene change) gene change)

Having a gene change linked to MND in family

People are diagnosed with MND by specialist doctors called neurologists, based on their
symptoms [6]. People with MND may be able to have a genetic test to look for a gene
change linked to their disease [7]. In England, all people with MND can have genetic testing

The most common gene changes linked to inherited MND are: SOD1, TARDBP, FUS, and
CY9orf72. Some gene changes linked to MND are also linked to other neurological health
problems, including frontotemporal dementia (FTD) [10, 11]. People with these gene
changes may get MND, FTD or both diseases. Some people will not get either disease.

Section D goes over this information in more detail.

When MND is passed down in families, it is sometimes called genetic, familial, or inherited
MND [5]. About 10-20% of people with MND have an inherited form of MND. Most people
with inherited MND have a 50% (1 in 2) chance of passing the gene change to each of their
children [10, 11].

Finding out about inherited MND in the family can raise many emotions and questions for
family members. Some people want to know about their options around predictive genetic
testing. Some people do not feel it is important to know about predictive genetic testing, or

do not feel ready to find out more at this time [12-16].

The rest of this decision aid is designed for people who wish to think about their predictive

genetic testing decision.



Making a decision to know, or not know, about having a gene change linked to
MND

When making a decision about predictive genetic testing, you might think about what
difference having testing, or not having testing, could make to your life now, and to your
future plans [13, 16]. Thinking through some of the following issues can help you make a

decision that is right for you:

Timing: Some people think about what else is happening in their lives when making a
decision about having predictive genetic testing or not. For example, getting married could

be a possible reason for both having testing, or not having testing.

Wellbeing and coping: People sometimes think about if they would cope better either
knowing, or not knowing, their predictive test result. You might think about how you would
feel if you got a negative result, or a positive result. Getting a positive result means people
continue living with uncertainty, as they do not know if they will get MND or not, or how and

when symptoms may start.

Health and iliness: Having or not having predictive genetic testing does not affect your
health. At this time, there are no treatments that have been proven to prevent MND in people
with a gene change. If you are worried about symptoms of MND, you can ask your GP to
see a neurologist. You can see a neurologist about possible symptoms whether or not you

have had predictive testing.

Family: Having predictive genetic testing may give information about the chance other
relatives, including children, could get MND in the future. You may want to think about what

your decision means for your family members, including children.

You may think about talking to family members about your decision. Some people feel it is
important to have these conversations. Others find these conversations difficult. Family

members may have similar or different views about testing.

You may want to think about how you would share your result with family members. Some
people in the family may want this information. Others may prefer not to know. Learning
about predictive testing decisions, and results, of other family members can raise many

emotions.



People can speak with genetic counsellors about what it might mean if one person in the
family wants a test, and another person does not. For example, if a person knows their
grandparent has an inherited form of MND caused by a gene change and wishes to have
predictive testing, but their parent does not wish to have predictive testing. If the person got
a positive result for the gene change linked to MND, it would mean their parent had the

same gene change.

Family planning: You might think about plans for having children when making your
decision. Some people decide to have a family without having predictive genetic testing.
Others decide to have predictive genetic testing to help them make reproductive decisions.
People who wish to have a child without taking the chance of passing on the gene change
may think about reproductive genetic testing (Section E). Your healthcare team can give

advice on what options are available based on your circumstances.

Research: Taking part in research is a personal decision. You can take part in some studies
whether or not you have predictive genetic testing. Some studies only include people who
know they have a gene change linked to MND. This includes clinical trials looking to see if
genetically targeted treatments can stop or delay people with a gene change from getting
MND. Your healthcare does not depend on whether or not you take part in a study. Links to

information about research and how to take part are available in Section F.

Insurance: In the UK, companies are not told if a person has had predictive genetic testing
or not. It is important to be honest about the family history of different health conditions with
insurers, but you do not have to share information about predictive genetic testing. Other
countries may have different laws. You may wish to find information on how predictive
genetic testing could impact your insurance before having a test. Links to more information

are available in Section F.

Testing Costs — In the UK, genetic counselling and predictive genetic testing are paid for by

the NHS. There may be costs for predictive genetic testing in other countries.



Thinking about what matters most to you

You might find it helpful to think through some of the following questions when making your

decision:

¢ How important is it for me to know whether or not | have a gene change linked to
MND?

¢ How would | cope with knowing | have, or do not have, a gene change linked to
MND?

e How important is it for me to know if | have a gene change when speaking with
relatives?

e How important is it for me to know if | have a gene change when planning a

family?

¢ How much do | want to find out if | could take part in research studies testing

genetically targeted treatments?

Use this space to jot down your thoughts or questions. You can use these notes when

talking with your family and healthcare team.




Section B: Making my decision about
predictive genetic testing

This section helps you think about which predictive genetic testing option is best for you, in

the short and longer term.

People have different views about predictive genetic testing options, and different reasons
for making their testing choice [12, 13, 15, 16]. People make trade-offs about what suits

them best, for example:

People not having testing do not want to find out the results of a predictive test for MND at
this stage of their life. They are more comfortable with not knowing if they have a gene

change linked to MND, than knowing. People may change their mind later in their lives.

People having testing want to know if they have a higher chance of getting MND, or not.
They have more reasons to find out their results, than reasons for not finding out, at this

stage in their lives.

Some people feel unsure about what is right for them, or they have mixed views. The rest of

this section helps you think about what is right for you at this time.

The decision map shows options open to you now, and if your views change over time.

Decision Map: Predictive genetic testing decisions and options for changing

the decision

Making a decision about predictive genetic testing for MND

I |

Not have predictive genetic testing

Have predictive genetic testin
(at this time) P 9 9

Options if you change your decision

Have predictive genetic testing Ask not to get result after testing




Summary table of information about the two predictive genetic testing options

Not have predictive genetic
testing (at this time)

Have predictive genetic testing

Testing You will have the chance to talk You will have genetic counselling, to
process about your options in genetic talk about your options. You may have
counselling. several appointments.
You will not sign a consent form or | You will sign a consent form and give
give a blood sample. a blood sample. You will get your
results in a follow-up consultation.
Knowledge | You will not know if you have a You will find out if you have the gene
about gene | gene change linked to MND or not. | change linked to MND (a positive
change result) or not (a negative result). A
positive result will not tell you if you
will get MND or not. It will not tell you
how or when symptoms may start.
Impact on | Not having predictive genetic Your test result may give information
family testing means you will not know the | about the chance other relatives,
chance of your children having the | including children, could have the
same gene change. Family gene change linked to MND. Family
members may have similar or members may have similar or different
different views about testing. views about testing.
Connected | You may be able to think about You may be able to think about
decisions reproductive genetic testing. reproductive genetic testing.

You may think about taking part in
research. You will not be able to
take part in studies which only
include people who know they
have a particular gene change
linked to MND.

You may think about taking part in
research. If you get a positive
predictive test result, you may be able
to join studies for people with your
particular gene change (if available).




Not have predictive genetic testing (at this time): my reasons for and against
this option

Not having predictive genetic testing means you will not find out if you have the gene change
linked to MND, or not.

You might find it useful to think about or jot down what you like or do not like about

this option. You can use this to talk with your family, or health professionals [17, 18].

Reasons | like the ‘not have predictive testing’ option Importance
[how important is each reason for you, * = slightly important, ** = quite important, (*1**1***)
*** = very important]

Reasons I do not like the ‘not have predictive testing’ option Importance
[how important is each reason for you, * = slightly important, ** = quite important, (*1*1***)
*** = very important]
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Have predictive genetic testing: my reasons for and against this option

Deciding to have predictive genetic testing means you will get a test result that tells you if

you have the gene change linked to MND (positive result) or not (negative result).

You might find it useful to think about or jot down what you like or do not like about

this option. You can use this to talk with your family, or health professionals.

*** = very important]

Reasons | like the ‘have predictive testing’ option Importance
[how important is each reason for you, * = slightly important, ** = quite important, (*1*1***)

*** = very important]

Reasons I do not like the ‘have predictive testing’ option Importance
[how important is each reason for you, * = slightly important, ** = quite important, (*1*1***)

Deciding which predictive genetic testing option is right for you
Given what you have read so far, use the table below to rate how likely you are to choose

each of the predictive genetic testing options.

How likely am | to have these testing options (mark an answer for each option):

No No Not Yes Yes
Definitely Maybe Sure Maybe Definitely
Not

Not have predictive
genetic testing (at this
time)

Have predictive genetic
testing

11




Information about predictive genetic testing in MND is complicated. Use the questions below

to see if you need to ask for more information or support before making this decision [19].

Mark ‘yes’ or ‘no’ for each option:

Yes No

Do you feel sure about the best choice for you?

Do you know the benefits and risks of each option?

Are you clear about which benefits and risks matter most to you?

Do you have enough support and advice to make a choice?

Use this space to jot down your thoughts or questions. You can use these notes when

talking with your family and healthcare team.
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Section C: The MND predictive genetic
testing process

This section

describes the genetic counselling and predictive genetic testing process in the

UK [3]. Your healthcare team can share information about the process in your local area and

timings involved.

Ask for genetic
counselling

N

~2b 7~~~ ~\
2o 7§ A 28

Result sent to genetic
counselling team

Taking a blood
sample

N

Testing the blood
sample

Waiting for the test
result

N

Getting your
test result

N

Genetic counselling Consent

consultations

Ask for genetic counselling: You can ask your GP (general practitioner)
to refer you to a clinical genetics service for genetic counselling. This will
involve speaking with a genetic counsellor or a clinical geneticist. Genetic
counselling and predictive genetic testing are offered free of charge on the

NHS. It can take some time get an appointment to the service.

Genetic counselling consultations: Genetic counselling takes place in at
least two consultations over a few months. Some people may have more
consultations over a longer period of time. The service wants people to be
sure they make the best decision for them and feel sure about their

decision.

In your consultations you will talk about topics including the chance of
having a gene change linked to MND and what this could mean for your
future. Your genetic counselling team want to understand your reasoning
and find out what the decision means for you and your family. They want to

help you be ready to cope with the test result.

You do not need to make a decision about predictive genetic testing in
these consultations. You can take as long as you need to make this
decision. Some people decide not to have a test at this point or at all. Some

move onto the next step in the testing process. You can have a spouse,

13
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family member or friend in the consultations for support, and to ask

questions.

The steps below describe what will happen if you choose to have predictive

genetic testing.

Consent: You will be asked to give written consent. This decision is yours
to make, without pressure from other people. Your genetic counselling team

will talk about how you will get the test result.

Taking a blood sample: A health professional will take a small sample of
blood, usually from your inner arm using a needle. This is done in the same
way as a normal blood test. You will feel a scratch when the need goes in.

The blood will be collected in a small tube.

Testing the blood sample: Your blood sample will be sent to a laboratory
where scientists carry out predictive genetic testing. It can take several
weeks to several months for services to get predictive genetic test results

back from the laboratory.

Waiting for the test result: People have many different emotions whilst
waiting for their results. People’s lives and decisions can change in the time
between sending off the blood sample and getting the result back. Some
people are sure they want to know their test result. Others are unsure if they
want to know their test result. You can let your genetic counselling team

know if you want to wait to find out your test result, or not get it back at all.

Result sent to genetic counselling team: Your test result is sent to your

genetic counselling team.

Getting your test result: People usually have a consultation in person, but
it may be on-line. Talking with the genetic counselling team about the test
result can help you understand what the test result means for you and your
family. You can have a spouse, family member or friend in the consultation

for support, and to ask questions.

14



The predictive genetic testing process can be difficult, especially the time
after being given results. Some people are offered follow-up support after
their results, such as the chance to speak again with a genetic counsellor.
There is no long-term support package available to everyone. Some people

may need extra support.

Finding further information and support when making predictive genetic

testing decisions and after results

Genetic counselling services help you understand what predictive genetic testing means for
you and your family [4]. People have different needs around predictive genetic testing [12,
13, 15]. Below are some organisations and services that can provide extra information and
support.

e Psychological support: clinical psychologists, therapists and counsellors help people
talk through issues important to their lives. These issues may be related to having
MND in the family, having predictive testing, and finding ways of coping. You can ask
your GP to refer you to psychological services. Some people choose to pay for these
services privately.

o GPs: some people are supported closer to home by their general practice.

¢ MND Association: the MND Association provides information and support including
written resources, and an online forum people can use to discuss predictive genetic
testing and other topics.

e Neurologists: If you are worried about having symptoms of MND, neurologists can do
tests to find out the cause of the symptoms. It is quite common for people to worry
about possible symptoms, but it does not mean they have MND. You can ask your
GP to refer you to a neurologist.

Section F has links to further information and support.

Use this space to jot down your thoughts or questions. You can use these notes when

talking with your family and healthcare team.




Section D: MND and genetics

This section has brief information about MND symptoms, treatment and causes. See

www.mndassociation.org for more information.

Motor neuron disease

Up to 5,000 adults are living with MIND in the UK at any one time. Around 1 in 300 people
(0.3% or 3 in 1000 people) develop MND in their lifetime. MND is diagnosed by neurologists.
Neurologists are doctors who know about health problems linked to the brain and nervous

system. MND is also called amyotrophic lateral sclerosis (ALS).

MND is a disease affecting the nerves (or neurons) in a person’s brain and spinal cord.
Motor neurons are nerves that control how a person’s muscles move. MND damages these
nerves, stopping them from controlling how the muscles move. People experience
symptoms linked to the muscles that stop working, including muscle weakness, wasting and
loss of movement; muscle tightness and cramps; problems with breathing and tiredness;
difficulties with speech, swallowing and saliva. Some people’s thinking, behaviour and
emotions change. Some people may get a form of dementia called frontotemporal dementia
(FTD) [20].

Managing MND

Health and social care professionals help people manage their symptoms and keep as good
a quality of life as possible. MND professionals include neurologists, physiotherapists,
specialist nurses and occupational therapists. There is no cure for MND. MND is a life-
shortening illness. Treatment and care plans help people with MND stay independent for as

long as possible, and comfortable at the end of their lives [6, 21].

Causes of MND

MND is thought to be caused by a mix of factors linked to person’s environment, lifestyle,
and genes. For about 80-90% of people with MND, the exact cause of their disease is not
known. In about 10-20% of people with MND, their disease is caused by a gene change [10,
11, 20].
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Genetic or inherited forms of MND
When MND is caused by a gene change, and passed down in families, this is known as

inherited, familial or genetic MND [5]. When a disease is inherited, it means a gene change

linked to the disease is passed down from a parent to their child. Each person has two sets

of genes. One set of genes is passed down from each parent.

Scientists have found many gene changes linked to MND. They keep looking for more gene

changes in their research. The most common gene changes in inherited MND are C9orf72,
SOD1, FUS and TARDBP.

Table summarising the most common gene changes in inherited MND [10, 11]

SOD1

TARDBP

FUS

C9orf72

Year Found

1993

2008

2009

2011

Chance of the
gene change
passing from
parent to child

50% (1 in 2).
There are rare
gene changes
where the
chance is less.

50% (1 in 2).
There are rare
gene changes
where the
chance is less.

50% (1 in 2).
There are rare
gene changes
where the
chance is less.

50% (1 in 2).

progress of the
disease [22]. Ask
a neurologist for
further
information.

treatments have
been found to
work. See
Section F for
information on
clinical trials.

treatments have
been found to
work. See
Section F for
information on
clinical trials.

Chance of a Not everyone Not everyone Not everyone Not everyone
person with with a gene with a gene with a gene with a gene
the gene change will get change will get change will get change will get
change getting | symptoms in symptoms in symptoms in symptoms in
MND their lifetime. their lifetime. their lifetime. their lifetime.
Age people Adults of any age | Adults of any age | Adults of any age | Adults of any age
develop can develop can develop can develop can develop
symptoms symptoms. symptoms. symptoms. Some | symptoms.

FUS gene

changes can

cause MND from

teenage years.
Link to other SOD1 gene TARDBP can FUS gene C9orf72 gene
neurological changes do not cause FTD and changes can changes can
health usually cause other cause FTD and cause FTD and
problems other health neurological other other

problems symptoms. neurological neurological and
symptoms. psychiatric
symptoms.

Clinical trials Tofersen can No genetically No genetically No genetically
and treatment | slow down the targeted targeted targeted

treatments have
been found to
work. See
Section F for
information on
clinical trials.
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People with MND experience the disease in different ways. Even when two relatives have
the same gene change, they can get different symptoms, at different ages, and their disease

progresses at different rates.

MND and frontotemporal dementia (FTD)

Certain gene changes linked to MND are also linked to other neurological health problems.
For example, C9orf72 is linked to MND and to frontotemporal dementia (FTD) [10, 11].
People with this gene change may get MND, FTD or both diseases. Some people may not

get either disease. It is not possible to say which disease or symptoms people will get.

How is MND passed down in families

The chance of a gene change linked to MND being passed down from a parent to a child is
usually 50% (1 in 2 chance). This is because most gene changes linked to MND are passed
down in what is called a dominant inheritance pattern [10, 11]. Only one parent needs to

have the gene change for their child to have a 50% chance of getting it.

Dominant inheritance

Unaffected gene
@ Gene change linked to MND

Some people have a rare gene change linked to MND that is passed down from a parent to

their child in a different pattern. This recessive inheritance pattern means any children are

less likely to inherit the gene change [10, 11].
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The chance of each child inheriting the gene change from their parents is the same for each
pregnancy. The chance is the same if the baby is a girl or a boy, or looks like their parent or

not.

What is the chance of developing symptoms for people with a gene change

Not everyone who has a gene change linked to MND will develop symptoms of the disease
in their lifetime. Scientists and doctors cannot explain why some people with a gene change
develop MND, and others do not. They have found that the chance of this happening may be
higher or lower depending on the gene change [2]. They cannot predict the chance for any
one person. The term penetrance is used by scientists to describe the chance a person with

a gene change linked to a disease will get that disease.

What is the chance a person with MND will be found to have a gene change
through genetic testing

Genetic testing cannot always find a gene change in a person with MND even if they have a
family history of MND. This is because scientists have not found all the gene changes linked
to MND yet. There may still be an inherited form of MND in the family. If no gene change is
found in a person with MND, their family members cannot have predictive genetic testing or

reproductive genetic testing.

Some people with MND who have a gene change linked to their disease do not have a
known family history of MND. Scientists are more likely to find a gene change linked to MND

in people with a family history, than in people without a family history [11, 23, 24].

In 100 people with MND who have a In 100 people with MND who have no
family history of the disease: known family history of the disease:

Mt tMaan
@@@@@@@@'E'E * Around 76 (76%) @@@@@ﬂ“ﬁ“ﬁ‘ﬂﬂ *  Around 15 (15%)
Mg o M o
'E@@@@@'F@‘E@ linked to MND linked to MND
@@@@@@@@@F Around 24 (24%) Around 85 (85%)
@'E@@@@’E@@@ would n:t have would n:t have
MAMMMAMR | oo s
AR
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Some people with MND who have a gene change do not know of any relatives who had
MND before them. There are many reasons why people may not know of other family
members with MND. Family members may have been diagnosed with a different illness such

as FTD, or they may have had the gene change but not got MND symptoms in their lifetime.

Use this space to jot down your thoughts or questions. You can use these notes when
talking with your family and healthcare team.
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Section E: Options for having a family in
MND

This section has information on options people may think about when planning a family.
Many people decide to have a family without having predictive genetic testing. Others decide
to have predictive genetic testing before making plans for a family. This section may be

relevant for you if you are thinking about having children.

What options are available depends on each person’s situation. Options people might
think about when having children include:

e Have children without any extra testing (accept the chance of having a child with the

gene change linked to MND)

e Adoption

s Egg or sperm donation

e Surrogacy

e Pre-implantation genetic testing (PGT)

e Prenatal testing (PNT)

People have different views on these options based on their personal goals, values

and what feels right for their family [12-14]. Views may change over time.

Map of reproductive options for people with MND in the family

Reproductive options

Reproductive genetic Have children without .
. . Other options
testing any extra testing
Pre-implantati Ega/
re Im.p an a. on Prenatal testing Adoption 99 sp'erm
genetic testing donation
Surrogacy

L ']
L ] L}
B  Available where there is a known gene change in the family Available to everyone
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This rest of this section gives information about pre-implantation genetic testing (PGT) and
prenatal testing (PNT). These options may be offered to people who know the gene change
linked to MND in their family.

Reproductive genetic testing options
Pre-implantation genetic testing and prenatal testing are types of reproductive genetic
testing. People may be interested in finding out about these options if they wish to have a

biological child without the chance of passing on the gene change linked to MND.

Some people find having predictive genetic testing helps them make decisions about using
reproductive genetic testing. There may be ways of using these options for people who have
a gene change linked to MND in their family but do not want to have predictive genetic
testing themselves. People can check with their healthcare team about what options are

available to them.

Some people find making these reproductive genetic testing decisions difficult. These
options can have physical, emotional and financial consequences for couples, and their

families. The two reproductive genetic testing options are:

Pre-implantation genetic testing (PGT) is a type of testing that involves using in vitro
fertilisation (IVF). The egg is fertilised with the sperm in a laboratory, to make an embryo.
Embryos are then tested to see if they have the gene change linked to MND. Only embryos
without the gene change are put into the womb, with the hope they will continue into a
pregnancy. PGT is sometimes called pre-implantation genetic diagnosis (PGD). There are

guidelines that say who can have PGT paid for on the NHS.

Prenatal testing (PNT) is a type of testing that can be used during pregnancy. From 11
weeks of pregnancy, tests can be carried out to see if the fetus (developing baby) has the
gene change linked to MND. These tests are usually carried out through one of two
methods, called chorionic villus sampling (CVS) or amniocentesis. The PNT result can either
be positive, the fetus does have the gene change; or negative, the fetus does not have the
gene change. If the test result is positive for the gene change, the couple consider ending
the pregnancy. There is a small chance that the procedures used in PNT can cause the loss

of the pregnancy (miscarriage). PNT is sometimes called prenatal diagnosis (PND).
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People making reproductive genetic testing decisions can talk with a member of their
healthcare team about their options. Genetic counsellors can talk about reproductive genetic
testing decisions and help people think through what is important to them. Section F includes

links to more information on options for having a family.

Use this space to jot down your thoughts or questions. You can use these notes when

talking with your family and healthcare team.
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Section F: Further information - glossary,
resources, references and project details

Glossary

Below is a list of words that you might hear when talking about MND and genetic testing,

together with their meaning.

Term Description of term

Clinical trial A clinical trial is a type of research study which looks to see whether
treatments or interventions are safe and effective (how well they work).
Often, this is studied by comparing people who have been given the
treatment or intervention with people who have not been given it.

Dominant Autosomal dominant inheritance means it takes just one copy of a gene

inheritance change for a person to develop the disease. Each child of a person with
this kind of gene change has a 50% (1 in 2) chance of getting it from their
parent.

Frontotemporal | Frontotemporal dementia (FTD) is the name for a group of health problems

dementia which can cause changes to personality and behaviour, problems with
language, and difficulties with concentration, planning and organisation.
FTD is sometimes called frontal lobe dementia or Pick’s disease.

Gene Genes are instructions which tell our bodies how to work and grow. They

control or influence traits such as eye colour and height. Genes are
passed down from parents to their child when they become pregnant.

Gene change

Sometimes changes or mistakes are made in our genetic code, which can
change how a gene works. Some of these gene changes can cause health
problems. A gene change that can cause a health problem is sometimes
called a pathogenic gene variant or gene mutation.

Genetically Genetically targeted treatments are drugs that target a particular gene

targeted change to try and make the gene work as it should do, or stop it working in

treatment a harmful way. Tofersen is a genetically targeted treatment.

Genetic Genetic counselling helps people to understand their risk of having a

counselling genetic condition, what it could mean for themselves and their family, and
their options, including around genetic testing. It is carried out by a
specialist in genetic conditions (a genetic counsellor or a genetics
consultant) and usually involves having several appointments over a
period of time. People can ask their GP for a referral.

Genetic Genetic counsellors are trained health professionals who support families

counsellor with genetic health problems to understand and think about what this
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means for them. They can support people to think through their options,
including around genetic testing.

Genome A genome is a person’s entire genetic code. It contains all their genes as
well as the other sections in between which are less well understood.
Inheritance Inheritance is the way genetic information is passed down through

generations, from a parent to their child.

Inherited motor
neuron disease

Sometimes, MND is caused by a change in a gene that is passed down in
families. This is known as inherited, familial or genetic MND.

Motor neuron
disease

Motor neuron disease (MND) is a disease that stops signals reaching the
muscles, which causes the muscles to stop working. Some people also
experience changes to their thinking, behaviour and emotions. MND is
also called amyotrophic lateral sclerosis (ALS).

Neurological

Neurological diseases are health problems that affect the brain, spinal cord
and nerves, known as the nervous system.

Neurologist

A neurologist is a doctor who has done specialist training in neurological
diseases. Neurologists are trained to diagnose and treat people with
neurological symptoms.

Penetrance

Penetrance means the chance that a person with a gene change will get
the disease. If a gene change is not fully penetrant not everyone who has
the gene change will get symptoms of the disease in their lifetime.

Predictive
genetic testing

Predictive genetic testing is a type of genetic testing. It can be used by
people who have a family member with a gene change linked to MND.
Having a predictive test tells them if they have the same gene change, or
not. People with the gene change have a higher chance of developing
MND in the future.

Pre-implantation
genetic testing

Pre-implantation genetic testing (PGT) uses a process of in vitro
fertilisation (IVF). Embryos are made in a laboratory and genetically tested
to see if they have the gene change linked to the health problem. Only
embryos that do not have the gene change can continue to a pregnancy.

Prenatal testing

Prenatal testing (PNT) involves genetically testing a pregnancy to see if
the fetus (developing baby) carries the gene change linked to the health
problem that has been found in the family.

Recessive Autosomal recessive inheritance means it takes two copies of a gene

inheritance change for a person to get the disease, one passed down from each
parent. Where both parents have a recessive gene change, each of their
children have a 25% (1 in 4) chance of getting two copies.

Reproductive Reproductive genetic testing is a type of genetic testing that can be done

genetic testing

either before pregnancy (pre-implantation genetic testing) or during
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pregnancy (prenatal testing). This can be used by some people who have
a gene change linked to MND and want to have children without passing it
on. It can sometimes be used by family members with a chance of having
a gene change.

Tofersen

Tofersen is a genetically targeted treatment designed to treat MND caused
by changes in the SOD1 gene. It has been shown to slow down the
progress of the disease.

Whole genome
sequencing at the person's whole genome - all their genetic code rather than just

Whole genome sequencing (WGS) is a type of genetic testing which looks

specific genes. WGS may be offered to people with MND in England.

Information and support resources
Below are some resources and links which you can use to find more information about the

topics raised in this decision aid.

Key organisations offering information and support

MND Association: https://www.mndassociation.org/ including section ‘Inherited MND’:

https://www.mndassociation.org/about-mnd/mnd-explained/inherited-mnd
MND Scotland: https://mndscotland.org.uk/

MND Association Northern Ireland: https://www.mndani.com/

FTD talk: https://www.ftdtalk.org/

Rare Dementia Support: https://www.raredementiasupport.org/

Healthtalk section on inherited MND: https://hexi.ox.ac.uk/Familial-MND/overview

Genetic Alliance: https://geneticalliance.org.uk/

Your Genome: https://www.yourgenome.org/

Your clinical team

Research and clinical trial information

MND Association: https://www.mndassociation.org/research/research (UK based)
UK MND Clinical Studies Group: https://www.mndcsg.org.uk/home (UK based)
UK MND Research Institute: https://ukmndri.org/ (UK based)

ALS.org: https://www.als.org/research/als-research-topics (US based)

NEALS (Northeast ALS Consortium): hitps://neals.org/ (US based)

Genetic testing and insurance

Genetic Alliance UK: https://geneticalliance.org.uk/insurance-and-genetic-conditions-

fags/

26



https://www.mndassociation.org/
https://www.mndassociation.org/about-mnd/mnd-explained/inherited-mnd
https://mndscotland.org.uk/
https://www.mndani.com/
https://www.ftdtalk.org/
https://www.raredementiasupport.org/
https://hexi.ox.ac.uk/Familial-MND/overview
https://geneticalliance.org.uk/
https://www.yourgenome.org/
https://www.mndassociation.org/research/research
https://www.mndcsg.org.uk/home
https://ukmndri.org/
https://www.als.org/research/als-research-topics
https://neals.org/

¢ MND Connect: https://www.mndassociation.org/support-and-information/our-

services/mnd-connect

e The Association of British Insurers: https://www.abi.org.uk/data-and-resources/tools-

and-resources/genetics/

Family planning and reproductive genetic testing

¢ MND Association information sheet B3 ‘Inherited MND: Options when starting a

family’, available at: www.mndassociation.org

¢ Human Fertilisation & Embryology Authority, information on pre-implantation genetic
testing for monogenic disorders (PGT-M):

https://www.hfea.gov.uk/treatments/embryo-testing-and-treatments-for-disease
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