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About this decision aid
	

This decision aid is designed to help you think about your options around genetic testing in motor neuron disease (MND). In some countries, MND is known as Amyotrophic Lateral Sclerosis (ALS). 

[bookmark: _Hlk196740646]Making a decision about genetic testing is personal to you, and your life. Your decision may have consequences for you, and your family. Your views about genetic testing may change over time. 

This decision aid has information about three testing options:
· Not have genetic testing
· Store a DNA sample, decide about testing later
· Have 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 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. 
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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 MND team about the facts you are using when making decisions. 

[bookmark: _u4sxf4eda0qn][bookmark: _Hlk190767883]This resource was last updated in June 2025.
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In this decision aid you will find:
· 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.
· Diagrams to show steps and processes around genetic testing.
· Prompts and writing spaces to give you a 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. 

[bookmark: _5ihstw87fir4]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.

[bookmark: _wtcoc0ig541t][image: Section A logo]Section A: Genetic testing decisions for people with MND 


This section is designed to help you think about your options around genetic testing. 
Genetic testing is a type of test that can tell people with MND if they have a gene change linked to their MND. Some people call this a diagnostic test, even though it is carried out after the diagnosis. Having, or not having, genetic testing will not change your diagnosis of MND. 

In England, all people with MND can choose to have genetic testing [1]. In other areas, people can check with their healthcare team about what options are offered. 
[bookmark: _ahcppeqiffaf]
 The three options for people with MND when making genetic testing decisions are: 
· Not have genetic testing 
· Store a DNA sample, decide about testing later
· Have genetic testing
[bookmark: _Hlk190784164]
Genetic testing is a personal decision. It is up to you to decide if you want to have genetic testing, or not, at a time that is right for you. Your decision may change over time.
Being diagnosed with MND
People are diagnosed with MND by specialist doctors known as neurologists based on their symptoms. People are referred to neurology services by GPs (general practitioners). Once people are diagnosed, the neurology team offer choices about care [2-4]. This includes being offered genetic testing [1, 5]. Everyone’s experience of being diagnosed with MND is different. People make different decisions to manage their MND in a way that best suits their life. Some people wish to find out about genetic testing. Some people do not feel it is important to them, or do not feel ready to find out more at this time [6-8]. Section D has information about MND.






[image: Section A logo]Decision map: Genetic testing decisions and consequences
[image: Decision map: Genetic testing decisions and consequences]
[bookmark: _Hlk190782349]


Genetic testing and MND
Genetic testing can tell you if your condition is caused by a change in a known gene. About 80-90% of people with MND do not have a form of MND linked to a gene change (known as sporadic MND). This means scientists and doctors do not know the cause of their disease. About 10-20% of people with MND have a form of MND linked to a gene change [9, 10]. 

[bookmark: _Hlk198291329]When MND is caused by a gene change, and passed down in families, this is known as inherited MND. People with an inherited form of MND have a 50% (1 in 2) chance of passing the gene change to each of their children [9, 10]. Not everyone with a gene change linked to MND will get MND in their lifetime [11]. 

[bookmark: _Hlk191027801]Some gene changes linked to MND are also linked to other neurological health problems, including frontotemporal dementia (FTD) [9, 10]. People with these gene changes may get MND, FTD or both diseases. Some people will not get either disease. Section D has information about genetics in MND. 






Possible results of genetic testing
[bookmark: _6kmk9j9k1h28][bookmark: _3cxdomv1vlka]MND genetic testing is carried out through a technique called whole genome sequencing (WGS) [12]. WGS means a person’s whole genetic code is studied. WGS means scientists sometimes find a gene change linked to another health problem. If you have WGS, there are four possible results you could receive:

· Negative result – You do not have a gene change known to be linked to MND at this time. Most people with this result do not have an inherited form of MND. A small [image: Section A logo]number of people do have an inherited form of MND, but the gene change linked to their disease has not been found yet [9]. This is more likely for people with a history of MND in their family. Scientists are carrying out studies to find new genes linked to MND. They may let you know if a new gene is found.
· [bookmark: _Hlk191310596]Positive result for a gene change linked to MND – You have a gene change known to be linked to MND. This result means you have an inherited form of MND. Other members of your family have a chance of having this same gene change. The most common gene changes linked to inherited MND are: SOD1, TARDBP, FUS, and C9orf72 [9, 10].  
· Positive result for another health problem– You have a gene change known to be linked to another health problem [12]. This result is called a secondary finding. This result is not related to your MND. It may have other consequences for you and your family. WGS only looks for certain health problems. You will only be told about other health problems that can be treated.
· Uncertain result – You have a gene change known as a variant of uncertain significance (VUS). Scientists and doctors may not be sure if this finding is the cause of your MND, or not. You may be offered more tests to look into this. It is not always possible to say what this result means for you and your family at this time [12].

Sometimes, people find out they have more than one gene change [13] – for example, you could have a gene change linked to MND and a VUS, or a secondary finding and a VUS. 

If a gene change linked to MND has already been found in your family, you might be offered a different type of genetic test, to look for this gene change only. You might not find out about secondary findings or VUS results. Your healthcare team can help you understand your options and the consequences. 

Making a decision to know, or not to know, about having a gene change linked to your MND
When making this decision, you might think about what difference knowing if you have a gene change linked to your MND, or not, will make to your life and the lives of your family members. Some people find the following issues important to their decision making:

Personal wellbeing and coping
You may think about what else is happening in your life, and in your wider family, when making a decision about having genetic testing or not. You may be adjusting to the diagnosis [image: Section A logo]of MND and all of the changes that MND brings. You might think about if you would cope better knowing, or not knowing, your genetic test result.

It can take a long time to receive results from genetic testing. When results are ready, you may think about if it is the right time to be given this information.

Consequences For Family 
When thinking about genetic testing, you may think about what your decision means for your children, other relatives, and future family planning decisions. 

Some people find it helpful to talk about the genetic testing decision with relatives. Others find it difficult to talk about the chance of MND having a genetic link, and genetic testing decisions. Within families, people may have similar or different views about genetic testing.

Having genetic testing may give information about the chance other relatives, including children, could get MND. Finding out about a gene change in the family can raise many emotions for families. Some people feel it is helpful to know this information. Some people worry about how this knowledge will affect their lives. Sometimes, family members have strong feelings about whether they want to know their relative’s genetic test results, or not. You may find it helpful to think through how you would share your test results with family members. 

[image: Section A logo]If you are found to have a gene change linked to MND (a positive result), your family members may want to think about predictive genetic testing [14, 15]. You, or your family members, may be interested in reproductive genetic testing (see Section E). It can be useful to talk through these options with genetic counsellors and other health professionals. 

[bookmark: _Hlk191310715]Predictive genetic testing is a test for people who have a gene change linked to MND in their family, but who do not have MND symptoms themselves. People who have this test get either a negative test result (they do not have the gene change linked to MND), or a positive result (they do have the gene change linked to MND). Getting a positive test result means they have a higher chance of developing MND in their lifetime. This genetic test is also known as pre-symptomatic testing. 

Reproductive genetic testing is a type of genetic testing that can be used before, or during, pregnancy. The two types of reproductive genetic testing are prenatal testing (PNT) and pre-implantation genetic testing (PGT). These options are used by people with a genetic condition, or their family members, who wish to have a biological child without the chance of passing on the gene change. 


Consequences For Treatment 
Your healthcare team will offer you treatments to manage your symptoms and have the best quality of life possible [2, 3]. 

For most people, having or not having genetic testing will not affect the treatments they are offered. Some people with a change in the SOD1 gene may be offered a genetically targeted treatment known as tofersen. Studies show that for some people, tofersen can slow down the progress of their disease [16]. Scientists are carrying out research into treatments targeting other gene changes linked to MND [9].  

Consequences for taking part in research
[bookmark: _2jo8tcborqqn]People with MND may wish to take part in research studies to understand MND, and improve treatment and care. Many research studies are open to people whether they have had genetic testing or not. Taking part in research is a personal decision. Your healthcare is not linked to decisions about research. 

[bookmark: _Hlk191311296]All studies have a list of guidelines which say who can take part (eligibility criteria). For example, studies researching gene changes linked to MND, and genetically targeted [image: Section A logo]treatments, may be offered to people with particular gene changes. You can talk about taking part in studies with your health professionals and the research team for each study. Links to information about research and how to take part are available in Section F.
[bookmark: _Hlk190782240][image: Section A logo]
Consequences for insurance and other financial issues
Genetic test results are stored confidentially in people’s medical records. Companies will not be told if you have had genetic testing or not. 

[bookmark: _Hlk197615598]Some people feel worried about the impact of genetic testing for their family members. It is important to be honest about the family history of different health conditions with insurers, but people do not have to share information about predictive genetic testing for MND. Other countries may have different laws. Links to more information about genetic testing and insurance are available in Section F.

You do not have to pay for genetic testing and DNA storage in the UK, as it is offered on the NHS. There may be costs for genetic testing and DNA storage 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:

[image: A thought bubble, giving a prompt to think about what matters to you]· How important is it for me to know whether or not I have a gene change linked to MND?
· How much do I need to know about the cause of my MND?
· How would I cope with knowing I have, or do not have, a gene change linked to MND? 
· How much do I want to find out if I could take part in research studies targeting particular gene changes?
· How important is it for me to know the chance of passing on a gene change linked to MND when speaking with relatives?
· How important is it for me to know the chance of passing on a gene change linked to MND when planning 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.[image: Section A logo]
[image: A piece of paper and a pencil, giving a prompt to write a response]


[bookmark: _3qc5ngdlq18t][bookmark: _c9l7maz64uoy][image: Section B logo]Section B: Making my decision about genetic testing

[bookmark: _Hlk190784103]
People have different reasons for choosing the genetic testing option that suits their life best [6-8]. This section prompts you to explore what is important to you about each option. It helps you think about which option is right for you at this time.

You might feel sure about your decision. You might feel unsure or have mixed views. Your views on genetic testing may change over time. The decision map shows options open to people if their views change.


[bookmark: _Hlk190784190]Decision map: Genetic testing decisions and options for changing the decision

[image: Decision Map: Genetic testing decisions and options for changing the decision]







[image: Section B logo]Option: Not have genetic testing
Deciding not to have genetic testing means you will not find out if your MND is caused by a known gene change that can be passed down in families. 

Below are some consequences you might think about for this option:
· You can focus on managing your MND symptoms and planning your care with health professionals.
· You will not be able to have a genetically targeted treatment (if available).
· You will not be able to take part in a clinical trial looking at a genetically targeted treatment (if available).
· You can choose to take part in studies about MND treatment and care.
· You cannot have reproductive genetic testing.
· You will not know if there is an inherited form of MND in the family. You will not know if your family members could have a higher chance of getting MND.
· Your relatives cannot make decisions about predictive genetic testing and reproductive genetic testing.
· You can change your mind at any point, and either store your DNA or have the genetic test.

You might find it helpful to think about or jot down what is important to you about this option. You can use this to talk with your family or health professionals [17, 18]. 
	Reasons I like the ‘not have genetic testing’ option
Rate how important each reason is for you, * = slightly important,  ** = quite important, *** = very important] 
	Importance (*/**/***)

	
	

	
	

	
	

	Reasons I do not like the ‘not have genetic testing’ option
Rate how important each reason is for you, * = slightly important,  ** = quite important, *** = very important
	Importance (*/**/***)

	
	

	
	

	
	




[image: Section B logo]Option: Store a DNA sample, decide about testing later
[bookmark: _spmv6nyf3mcl]Deciding to store a DNA sample means you will give a blood sample to be sent to a clinical genetics laboratory. Your DNA will be taken out of this sample and stored securely. You can ask for your DNA sample to be tested later, to find out if you have a gene change. Your sample will stay in storage after you pass away. Your family members would then be able to ask for the sample to be tested. Your DNA sample would not be used for any other reason. 

Below are some consequences you might think about for this option:
· You will give a blood sample when asked by your neurology team, and focus on managing your MND symptoms and planning your care with health professionals.
· You will not be able to have a genetically targeted treatment (if available).
· You will not be able to take part in a clinical trial looking at a genetically targeted treatments (if available).
· You can choose to take part in studies about MND treatment and care.
· You cannot have reproductive genetic testing.
· You will not know if there is an inherited form of MND in the family. You will not know if your family members could have a higher chance of getting MND.
· Your relatives cannot make decisions about predictive testing or reproductive testing.
· You can change your mind at any point. You can either ask for your sample to be tested, or ask for your sample to be destroyed so it cannot be tested.

You might find it helpful to think about or jot down what is important to you about this option. You can use this to talk with your family or health professionals.
	Reasons I like the ‘store a DNA sample’ option
Rate how important each reason is for you, * = slightly important,  ** = quite important, *** = very important] 
	Importance (*/**/***)

	
	

	
	

	
	

	Reasons I do not like the ‘store a DNA sample’ option
Rate how important each reason is for you, * = slightly important,  ** = quite important, *** = very important] 
	Importance (*/**/***)

	
	

	
	

	
	


[image: Section B logo]Option: Have genetic testing
Deciding to have genetic testing means you will find out if your MND is caused by a known gene change (positive result), or not (negative result). Some people receive an uncertain result (variant of uncertain significance), which may or may not explain why they have MND. Some people find out that they have a gene change linked to another health problem (secondary finding). 

Below are some consequences you might think about for this option:
· You will give a blood sample when asked by your neurology team, and focus on managing your MND symptoms and planning your care with health professionals.
· You may experience a range of emotions when waiting for your genetic test results, and when you get your results back. Everyone is affected differently.
· You can decide to delay getting your test result back after testing. Some people decide not to get their test result back at all.

Receiving a positive result has extra consequences:
· If you have a change in the SOD1 gene, you may be offered a genetically targeted treatment known as tofersen.
· You may be able to take part in a clinical trial testing a genetically targeted treatment (if available).
· You will find out there is an inherited form of MND in your family. Children and other family members have a chance of having the same gene change.
· You may choose to think about reproductive genetic testing options.
· Your family members can make decisions about predictive genetic testing and reproductive genetic testing.










You might find it helpful to think about or jot down what is important to you about this option. You can use this to talk with your family or health professionals.
	Reasons I like the ‘have genetic testing’ option
Rate how important each reason is for you, * = slightly important,  ** = quite important, *** = very important
	Importance (*/**/***)

	
	

	
	

	
	

	Reasons I do not like the ‘have genetic testing’ option
Rate how important each reason is for you, * = slightly important,  ** = quite important, *** = very important
	Importance (*/**/***)

	
	

	
	

	
	


[bookmark: _425jtz3vcshu][image: Section B logo]



























[image: Section B logo]Summary table of information about the three genetic testing options 
	
	Not have genetic testing

	Store a DNA sample, decide about testing later
	Have genetic testing


	The process 
	You have the option to discuss genetic testing in a consultation. 
You will not sign a consent form or give a blood sample. 

	You will discuss genetic testing and DNA storage in a consultation. 
You will sign a consent form and give a 
blood sample. 

	You will discuss genetic testing in consultation.
You will sign a consent form and give a blood sample. 
You will get your results in a follow-up consultation or by letter.

	Knowledge about genetic cause 
	You will not know if you have a gene change linked to your MND.

	You will not know if you have a gene change linked to your MND. 


	You will find out if your MND is caused by a known gene change (positive result), or not (negative result). Some people receive an uncertain result (VUS). Some people find out if they have a gene change linked to another health problem (secondary finding).

	Impact on MND treatment
	You will be offered treatment to manage your MND symptoms. You will not be able to have a genetically targeted treatment (if available). 
	You will be offered treatment to manage your MND symptoms. You will not be able to have a genetically targeted treatment (if available).
	You will be offered treatment to manage your MND symptoms. If you have a SOD1 gene change you may be offered a genetically targeted treatment called tofersen [16].

	Impact on family
	You will not know if your family members could have a higher chance of getting MND. They cannot choose to have predictive or reproductive genetic testing. 
	You will not know if your family members could have a higher chance of getting MND. They cannot choose to have predictive or reproductive genetic testing. 

	If you have a gene change linked to MND, you will know that your family members have a higher chance of getting MND. They may choose to have predictive or reproductive testing.

	Connected decisions
	You will not be able to think about reproductive genetic testing. 
You will not be able to take part in research studies which only include people with a known gene change.
	You will not be able to think about reproductive genetic testing. 
You will not be able to take part in research studies which only include people with a known gene change.
	If you get a positive result, you may will be able to think about reproductive genetic testing. You may be able to take part in research studies for people with a gene change (if available). 


[bookmark: _3846gdmv9tw7]Deciding which 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 genetic testing options. 

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

	
	No 
Definitely Not 
	No 
Maybe
	Not
Sure
	Yes
Maybe
	Yes 
Definitely

	Not have genetic testing
	
	
	
	
	

	Store a DNA sample,  decide about testing later
	
	
	
	
	

	Have genetic testing
	
	
	
	
	



[image: Section B logo]Information about 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:
	[bookmark: _Hlk191309274]
	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?
	
	


[bookmark: _gfe8eibm7qrg][bookmark: _g5q3ka9oh6h9]
Use this space to jot down your thoughts or questions. You can use these notes when talking with your family and healthcare team.
[bookmark: _xicb243smjmk][image: A piece of paper and a pencil, giving a prompt to write a response]


[image: Section C logo]Section C: The MND genetic testing process

This section describes the genetic testing process in the UK. Your healthcare team can share information about the process in your local area and timings involved. The genetic testing process happens alongside the care you get from your neurology team. 
[image: A diagram showing the genetic testing process]






	[image: An image showing the genetic testing consultation]
	[bookmark: _Hlk190776142]Genetic testing consultation: Your neurology team may offer you genetic testing after your diagnosis, or you might choose to ask about your options. You might be offered the chance to speak with a genetic counsellor or clinical geneticist in a separate appointment. 

[bookmark: _Hlk190775864]In your consultation, you may talk about genes linked to MND, your family history, and what genetic testing means for you and your family [5]. You can have a spouse, family member or friend in the consultation for support, and to ask questions.

[bookmark: _Hlk190776093]You do not need to make a decision about genetic testing in this consultation. You may wish to take some time to think about the options, and go away and talk with your family. Some people decide not to have a test at this point, or at all. Some people move onto the next step in the testing process. You need to let your neurology team know your genetic testing decision.

If you choose to store a DNA sample, you will give written consent, before giving a blood sample. Your blood sample will not be genetically tested. You will not be given a genetic test result. 

The steps below describe what will happen if you choose to have genetic testing.

	[image: An image showing consent]
	[bookmark: _Hlk190776438]Consent: You will be asked to give written consent. This decision is yours to make, without pressure from other people.

[image: Section C logo]You will be asked if you consent to your sample being stored in a secure library called ‘the national genomic research library’. Scientists can use these confidential WGS results in their research about MND. It is up to you if you consent to your sample being stored in the library. You can have genetic testing even if you do not consent to your sample being stored.

Some people with MND get symptoms that cause difficulties with language, memory and thinking. Neurology teams support families to understand genetic testing options for people with these difficulties.

You may wish to talk with your healthcare team about how to get your genetic test result. Some people let their neurology team know who should be given their results if they pass away before the results are ready. 

	      [image: An image showing taking a blood sample]



[image: An image showing testing the blood sample]



[image: An image showing waiting for the test result]

	[bookmark: _Hlk190776475]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 genetic testing. The time it takes to get genetic test results back depends on your service. It can take a couple of months to a year or more for some health services to get genetic test results back from the laboratory.

[bookmark: _Hlk190776514]Waiting for the test result: People have many different emotions whilst waiting for their results. People’s lives and MND can change in the time between sending off the blood sample and getting a test result. Some people are sure they want to know their test result, while others are unsure if they want to know their test result. You can let your healthcare team know if you want to wait to find out your test result until a later time, or not at all.

	[image: An image showing the test result being sent to the healthcare team]

[image: An image showing a person getting their result] 
	[bookmark: _Hlk190776569]Test result sent to the healthcare team: Your genetic test result is sent to your neurology team. 

[bookmark: _Hlk190776596]Getting your test result: Some people have a consultation with a health professional, either in person or on-line. Some people get a letter sent with their test result to their home. Talking with a health professional about your test result can help you understand what it means for you, your MND, and you family. You can have a spouse, family member or friend in the consultation for support, and to ask questions.

Some people find the genetic testing process difficult, particularly the time after receiving their result. There is no long-term support package available to everyone. Some people may need extra support.


[bookmark: _brqb9wi7oatb][bookmark: _Hlk190778470][image: Section C logo][image: Section C logo]
[bookmark: _Hlk190778642]Finding further information and support when making genetic testing decisions and after results
Neurology services can help you understand what genetic testing means for you and your family. Neurology services in the UK are organised in different ways. Some have trained specialist nurses, neurologists, or health professionals in their service to support people making genetic testing decisions, and others refer people to a specialist service. People have different needs around genetic testing [6, 7]. Below are some other organisations and services that can provide extra information and support. 

· Genetic Counselling: genetic counselling helps people understand genetic causes of health problems, testing and what results mean for the family. You can ask your neurology team to refer you to a genetic counsellor.
· Psychological support: clinical psychologists, therapists and counsellors help people talk through issues important to their lives, including living with MND and making difficult decisions. Your neurology team may be able to refer you to a psychologist linked to the service. You can also ask your GP to refer you to psychological services. Some people choose to pay for these services privately. 
· GPs: some people are supported closer to home by their general practice, and community health professionals.
· MND Association: the MND Association has written resources, support groups and an online forum people can use to discuss genetic testing and other topics.

[bookmark: _Hlk191303600]Section F has links to further information and support.
[image: Section C logo]
Use this space to jot down your thoughts or questions. You can use these notes when talking with your family and healthcare team.
[image: A piece of paper and a pencil, giving a prompt to write a response]





[image: Section D logo]Section D:  MND and genetics 	

[bookmark: _Hlk196989962]
This section has brief information about MND symptoms, treatment and causes. See www.mndassociation.org for more information.

[bookmark: _Hlk191304075]Motor neuron disease
Up to 5,000 adults are living with MND 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 get a form of dementia called frontotemporal dementia (FTD) [4].

Managing MND 
[bookmark: _Hlk190854309]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 [2, 3].

[bookmark: _Hlk191304100]Causes of MND
[bookmark: _7ybpt7ybtl0x][bookmark: _iybwe8sgoyrz]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 [4, 9, 10]. Not everyone with a gene change linked to MND will develop symptoms [11]. The next section has information about gene changes linked to MND.
[bookmark: _2bgt98gwm3r8][bookmark: _5nl9qbec0oxg][bookmark: _Hlk191304140][image: Section D logo]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 [15]. 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 [9, 10]

	[bookmark: _Hlk191304220]
	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). 

	Chance of a person with the gene change getting MND
	Not everyone with a gene change will get symptoms in their lifetime.
	Not everyone with a gene change will get symptoms in their lifetime.
	Not everyone with a gene change will get symptoms in their lifetime.
	Not everyone with a gene change will get symptoms in their lifetime.

	Age people develop symptoms
	Adults of any age can develop symptoms. 
	Adults of any age can develop symptoms. 
	Adults of any age can develop symptoms. Some FUS gene changes can cause MND from teenage years. 
	Adults of any age can develop symptoms.

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

	C9orf72 gene changes can cause FTD and other neurological and psychiatric symptoms.

	Clinical trials and treatment
	Tofersen can slow down the progress of the disease [16]. Ask a neurologist for further information.
	No genetically targeted treatments have been found to work. See Section F for information on clinical trials.
	No genetically targeted treatments have been found to work. See Section F for information on clinical trials.

	No genetically targeted treatments have been found to work. See Section F for information on clinical trials.


[bookmark: _Hlk191304183][image: Section D logo]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.

[bookmark: _Hlk191027883]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) [9, 10]. 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. 

[bookmark: _Hlk191027891]How is MND passed down in families
[bookmark: _Hlk191304308]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 [9, 10]. Only one parent needs to have the gene change for their child to have a 50% chance of getting it.

                         [image: A diagram showing dominant inheritance]

[bookmark: _Hlk191304347]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 [9, 10].

[image: Section D logo]The chance of each child inheriting a 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. 

[bookmark: _Hlk191304380]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 [11]. 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. 

[bookmark: _Hlk191304412]What is the chance of finding a gene change through genetic testing
[bookmark: _Hlk198291741]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 [9, 20, 21]. 

[image: A diagram showing the chance of having a gene change linked to MND for people with MND who have a family history of the disease, and people without a family history of the disease]

[bookmark: _Hlk191304492][bookmark: _wbck8px4je5][bookmark: _ufkvv9q5f5r3][bookmark: _1m9tycg49h6e]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 [image: Section D logo]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.

[bookmark: _7lbnq7a070dz]Use this space to jot down your thoughts or questions. You can use these notes when talking with your family and healthcare team.
[image: A piece of paper and a pencil, giving a prompt to write a response]

[bookmark: _29gsqsv7xdbr][bookmark: _khscb56cn5h4]

[image: Section E logo]Section E: Options for having a family in MND
[bookmark: _Hlk190768514]
[bookmark: _Hlk191304667][bookmark: _k9bhtjxq2eo9][bookmark: _8z6x92sob9d7][bookmark: _c1po8rtqhds4]This section has information about options people with MND and their family members may think about when planning to have children. Many people decide to have a family without having genetic testing. Others decide to have genetic testing before making plans for a family. This section may be relevant for you if you are thinking about having children.

[bookmark: _Hlk191304699]What options are available depends on each person’s situation. Options people might think about when having children include:  
· [bookmark: _Hlk197591768]Have children without any extra testing (accept the chance of having a child with the gene change linked to MND)
· Adoption 
· Egg or sperm donation
· Surrogacy
· Pre-implantation genetic testing (PGT)
· Prenatal testing (PNT)
[bookmark: _Hlk196911471]People have different views on these options based on their personal goals, values and what feels right for their family [8, 22, 23]. Views may change over time.
Map of reproductive options for people with MND in the family
[bookmark: _mb915f48fdgo][bookmark: _Hlk190768573][image: A diagram showing the reproductive options in MND]
[bookmark: _Hlk191304722][image: Section E logo]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 their MND, and their close family members. People with MND and family members can check with their healthcare team about what options are available to them.

Reproductive genetic testing options
[bookmark: _Hlk191304782][bookmark: _Hlk197591918]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 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:
[bookmark: _q2rvvu8lxafb]
[bookmark: _Hlk191304928][bookmark: _Hlk196736540]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. 
[bookmark: _yqtmymyg2khu]
[bookmark: _Hlk196750897][bookmark: _ccg7xqwgeio][bookmark: _Hlk190768834]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 methods used in PNT can cause the loss of the pregnancy (miscarriage). PNT is sometimes called prenatal diagnosis (PND).

[bookmark: _Hlk191304961]People making reproductive genetic testing decisions can talk with a member of their healthcare team about their options. Some services have genetic counsellors to 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.

[image: Section E logo]Use this space to jot down your thoughts or questions. You can use these notes when talking with your family and healthcare team.
[bookmark: _tg02wpll6g6t][image: A piece of paper and a pencil, giving a prompt to write a response]


[bookmark: _3n8e68vq92q7][bookmark: _dj8l3gbu9v1g][bookmark: _njtqj15h0g6w][bookmark: _Hlk191305371][image: Section F logo]Section F: Further information - glossary, resources, references and project details 
[bookmark: _Hlk190768446]
Glossary
Below is a list of words that you might hear when talking about MND and genetic testing, together with their meaning. 

	[bookmark: _Hlk191305651]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 inheritance
	Autosomal dominant inheritance means it takes just one copy of a gene 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 dementia 

	Frontotemporal dementia (FTD) is the name for a group of health problems 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 targeted treatment
	Genetically targeted treatments are drugs that target a particular gene change to try and make the gene work as it should do, or stop it working in a harmful way. Tofersen is a genetically targeted treatment.

	Genetic counselling
	Genetic counselling helps people to understand their risk of having a 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 counsellor
[image: Section F logo]
	Genetic counsellors are trained health professionals who support families with genetic health problems to understand and think about what this 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 inheritance
	Autosomal recessive inheritance means it takes two copies of a gene 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 genetic testing
	Reproductive genetic testing is a type of genetic testing that can be done either before pregnancy (pre-implantation genetic testing) or during 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. 

	Secondary findings
	A secondary finding is a type of test result that may be found through whole genome sequencing. It means a gene change linked to another health problem has been found. This is not related to why the person got MND, but may have other consequences for the person and their family. Sometimes, this is called an ‘incidental’, ‘additional’ or ‘reportable’ finding.

	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.

	Variant of Uncertain Significance
	A Variant of Uncertain Significance (VUS) is a type of test result that may be found through whole genome sequencing. This means scientists and doctors are not sure if the gene change is the cause of the MND or not. People may be offered more tests.

	Whole genome sequencing
	Whole genome sequencing (WGS) is a type of genetic testing which looks at the person's whole genome - all their genetic code rather than just specific genes. WGS may be offered to people with MND in England.


[bookmark: _vlppfdynm36m][image: Section F logo]
[bookmark: _Hlk191305685]Information and support resources
[bookmark: _Hlk197595082]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/ 
· Video resource on experiences of 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
[bookmark: _ifqcqyu45es]
Research and clinical trial information
· MND Association: https://www.mndassociation.org/research/research (UK based)
· [image: Section F logo]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): https://neals.org/ (US based)

Genetic testing and insurance
· Genetic Alliance UK: https://geneticalliance.org.uk/insurance-and-genetic-conditions-faqs/
· MND Connect: https://www.mndassociation.org/support-and-information/our-services/mnd-connect 
· [bookmark: _Hlk196833831][bookmark: _d4nmcued7a3z][bookmark: _Hlk191305774]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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