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UNDERSTANDING ALZHEIMER’S
DISEASE AND ITS CONNECTION
TO DOWN SYNDROME

October 19, 2021

Today, individuals with Down syndrome enjoy a longer life expectancy and are now able 

to live into their sixties. Unfortunately, there’s a new challenge that people with Down 

syndrome and their families must face: individuals with Down syndrome have a higher 

risk of developing Alzheimer’s disease. According to researchers, people with Down 

syndrome have a 90% chance of developing Alzheimer’s disease by the age of 55; 

compared to the rest of the population at 12% over the age of 65. That is why LuMind 

IDSC compiled important information on the causes, research, and warning signs that 

will help families and caregivers be aware of this urgent matter.  

WHAT IS ALZHEIMER’S DISEASE?
Alzheimer’s disease is a progressive degenerative brain disease that affects the neurons. 

The Amyloid Precursor Protein gene (APP), a gene located on Chromosome 21, plays a 

central role in the development of Alzheimer’s disease. In Alzheimer’s disease, the 

amyloid protein is broken into smaller pieces called amyloid beta (Ab) peptides. When 

these Ab peptides clump together, they form Ab plaques that accumulate on the brain

are toxic to neurons.

https://securelb.imodules.com/s/1914/20/interior.aspx?sid=1914&gid=2&pgid=418&cid=1063
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Another neurological change that is closely associated with Alzheimer’s disease are tau 

tangles that are also toxic to neurons. The tau tangles are caused by the abnormal 

accumulation of a protein known as “tau.” The appearance of (Ab) plaques and tau 

tangles result in symptoms of dementia, memory loss and other forms of cognitive 

decline. 

Neither dementia nor 

Alzheimer’s disease are

“normal” parts of ageing. 

WHY ARE 
PEOPLE WITH 
DS AT A 
HIGHER RISK 
OF 
DEVELOPING 
ALZHEIMER’S 
DISEASE? 
According to researchers, the estimated lifetime risk of Alzheimer’s disease for people 

with Down syndrome exceeds 90% and with an average age of diagnosis of 55 years. 

This is a high number compared to only 12% chance of those 65 and older in the general 

population.

One of the key factors that dictate the development of Alzheimer’s disease on people 

with Down syndrome is that extra copy of Chromosome 21, which increases the dosage 

of the APP gene compared to neurotypical individuals. This means that people with 

Down syndrome have an extra amount of amyloid protein. This is one of the reasons why 

scientists believe that people with Down syndrome get Alzheimer’s disease at such a 

high rate and at a younger age than the general population. By age 40, the brains of



LuMind IDSC Foundation - Understanding Alzheimer’s Disease and Its Connection to Down Syndrome

3/8

almost all individuals with Down syndrome have signi�cant levels of amyloid plaques, 

one of the hallmarks of Alzheimer’s disease. 

WHAT CAUSES ALZHEIMER’S DISEASE? 
Although scientists don’t yet know what triggers Alzheimer’s disease, several factors are 

known to increase the risk such as age, family history, Down syndrome, cardiovascular 

disease, depression, loneliness, and sedentary lifestyles. Ab peptides that form plaques 

start to materialize 10 to 20 years before the �rst symptoms of Alzheimer’s disease start 

to appear.

In people with Down syndrome, the APP gene, which is located on Chromosome 21, is 

“overexpressed” leading to an increased production of amyloid protein and the early 

formation of Ab plaques. Other potential risk factors in need of more research to clarify 

their role include obesity and untreated sleep apnea.

In a scienti�c article recently published by the Journal of Clinical Medicine, researchers 

along with LuMind IDSC’s Chief Scienti�c Of�cer, Dr. James Hendrix, measured changes 

of proteins and peptides in blood of adults with Down syndrome according to the age 

and progress to Alzheimer’s disease. The results were reported for the �rst 90 LIFE-DSR 

study participants with plasma samples accessible for analysis. Changes in plasma 

biomarkers such as Ab were observed starting with participants at about 45 years of age 

indicative of the formation of amyloid plaques. 

WHAT IS THE DIFFERENCE BETWEEN
DEMENTIA AND ALZHEIMER’S DISEASE? 
According to the Alzheimer’s Association, “dementia is a set of symptoms 

associated with a decline in memory, reasoning and other thinking skills. Dementia is 

a general term for a decline in mental ability severe enough to interfere with daily life.”

https://www.lumindidsc.org/s/1914/20/interior-share.aspx?sid=1914&gid=2&pgid=1414&cid=3351&ecid=3351&crid=0&calpgid=1433&calcid=3378
https://www.lumindidsc.org/s/1914/20/interior.aspx?sid=1914&gid=2&pgid=1676
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Alzheimer's disease is a type of dementia; however, Alzheimer’s disease is a brain disease 

caused by severe damage to the neurons, followed by brain deterioration and dementia-

like symptoms that gradually worsen over time.

Alzheimer’s disease is a slow progressive disease that happens over a series of years. 

People live an average of 4 to 8 years after those dementia symptoms start to occur.

STAGES OF
ALZHEIMER’S
DISEASE:  
Alzheimer’s disease is not a linear process. 

Experts from the Alzheimer’s Association 

say that “there are going to be days when 

the patient can remember things better 

than other days; days when they can do 

certain things. They can go back and forth, 

it’s not a clear-cut process. But it’s 

important to know about what you can 

expect in the different phases.”

Mild Alzheimer’s Disease or Early Stage: 

People still live independently and at this point other people outside of their family 

might not notice a difference. Some of the symptoms are struggle coming up with 

the right words, trouble with memory; but more than just effects on memory, the 

early stage is also about learning. It’s more dif�cult for people to learn new things 

as well as thinking and planning. This early cognitive deterioration will depend on 

the individual’s cognitive baseline, for instance, noticeable changes will vary 

between neurotypical individuals and those with Down syndrome.

Mild to Moderate: these are the middle stages. This means further progression of

neural damage. In this stage the person will need more help, and they will probably

not able to perform activities that they used to carry out independently. Activities of
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daily living such as grooming, will start to become more dif�cult because as the 

disease progresses the patient is not able to think through all the different steps. 

Their executive functioning is more signi�cantly impacted, and this is a stage 

where the more challenging symptoms of Alzheimer’s disease occur. Safety will 

become a big issue and experts agree people with this level of neural damage 

should not be left alone. They will need someone with them almost all the time 

since they might not remember how to use household appliances, or how to do 

things they used to do before. For example: going into the shower and not 

understanding the hot water. The individual affected will no longer be able to 

navigate those types of activities.

Severe Stage: the last stage. At this point, most of the brain is signi�cantly 

damaged, and it’s dif�cult for the patient to communicate verbally. Overtime they 

will lose their ability to walk and eventually to swallow, which could be fatal. The 

brain stops functioning and the person can’t swallow and can’t breathe 

appropriately; that is what typically causes their death.

CAN ALZHEIMER’S DISEASE BE
PREVENTED? 
For a long time, researchers were met with the challenge of trying to develop new 

treatments for Alzheimer’s disease, but they were not able to �nd the right patients 

because only about 12% of seniors in the general population will develop this disease. 

The dif�culty in identifying people who are on the path to Alzheimer’s disease led to the 

development of new medical tests called “biomarker analysis.” Up until recently,
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scientists did not have biomarkers to measure changes in the brain so most of the drug 

development efforts were focused on people who were already showing symptoms due 

to the damage caused by Alzheimer’s disease.

Researchers don’t know enough yet to repair the damage done by Alzheimer’s disease, 

but scientists are now working hard towards disease prevention. Because biomarkers 

can predict and measure change over time, the new science is enabling strategies for 

treatment.

Researchers are also learning about lifestyle changes that can lower the risk of 

Alzheimer’s disease. These include diet and exercise to maintain a healthy weight, social 

engagement, education, and treating other health problems such as obstructive sleep 

apnea. Overall healthy lifestyles lead to a healthy brain and lowers the risk of Alzheimer’s 

disease later in life. 

WHERE IS THE SCIENCE NOW? 

For people with Down 

syndrome, representation is 

key to developing new 

treatments and therapies. As of 

now, the few therapies that do 

exist have been tested only on 

general population patients, 

but not on individuals with 

Down syndrome.

Alzheimer’s disease is an

urgent medical concern for

the Down syndrome community. LuMind IDSC responds to this urgency by working 

with the Down syndrome community, scienti�c researchers, and industry to develop 

evidence-based therapies and treatments aimed at combatting the onset of Down 

syndrome associated Alzheimer’s disease.
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According to Dr. James Hendrix’s article published in the Journal of Clinical Medicine in 

collaboration with other experts, “Individuals with Down syndrome represent the largest 

group of individuals with early onset Alzheimer’s disease, with a median age of diagnosis 

of Alzheimer’s disease dementia of approximately 55 years. Yet people with Down 

syndrome remain under-studied and are often not included in the investigations seeking 

to generate prevalence estimates of early onset Alzheimer’s disease.”

Three pivotal ways to keep in mind in which the Down syndrome community can 

in�uence important change in this area:

Rally people with Down syndrome, their parents, and caregivers to participate in 

surveys, studies, and trials that will help researchers unlock some of the mysteries of 

Alzheimer’s disease

Use reliable medical information to inform decisions

Talk more often about the link between Down syndrome and Alzheimer’s disease in 

order to raise awareness and share information

Interested in more information? For symptoms of early onset Alzheimer’s disease, watch 

these two Webinars on myDSC with Dr. James Hendrix and the Alzheimer’s Association: 

Research in Down Syndrome Associated Alzheimer’s Disease: What Do We Know and 

Where Are We Going? And with Dr. Brian Chicoine’s presentation on Decline in Skills 

Due to Regression and Alzheimer’s Disease: Similarities and Differences.

For warning signs that your loved one should see an Alzheimer’s disease specialist, click 

here!

To learn more about how LuMind IDSC is working with scientists and experts to bring 

about therapies and cures, visit our Research Spotlight blog.

https://www.lumindidsc.org/s/1914/images/gid2/editor_documents/news/hendrix_et_al_biomarkers_from_life-dsr_journal_of_clinical_medicine_2021.pdf
https://www.lumindidsc.org/s/1914/20/interior.aspx?sid=1914&gid=2&pgid=1495
https://www.lumindidsc.org/s/1914/20/interior-share.aspx?sid=1914&gid=2&pgid=679&cid=735
https://www.lumindidsc.org/s/1914/20/interior.aspx?sid=1914&gid=2&pgid=1493&cid=3552&ecid=3552&crid=0&calpgid=735&calcid=1649
https://www.lumindidsc.org/s/1914/20/interior.aspx?sid=1914&gid=2&pgid=1757&cid=4180&ecid=4180&crid=0&calpgid=797&calcid=1725
https://www.lumindidsc.org/s/1914/20/interior-share.aspx?sid=1914&gid=2&pgid=1491&cid=3549&ecid=3549&crid=0&calpgid=1432&calcid=3377
https://www.lumindidsc.org/s/1914/20/interior-share.aspx?sid=1914&gid=2&pgid=1433
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