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Study Suggests Genetics as a Cause,
Not Just a Risk, for Some Alzheimer’s

People with two copies of the gene variant APOEA4 are almost

certain to get Alzheimer’s, say researchers, who proposed a
framework under which such patients could be diagnosed years
before symptoms.

Scientists are proposing a new way of understanding the genetics of
Alzheimer’s that would mean that up to a fifth of patients would be considered
to have a genetically caused form of the disease.

Currently, the vast majority of Alzheimer’s cases do not have a clearly identified
cause. The new designation, proposed in a study published Monday, could
broaden the scope of efforts to develop treatments, including gene therapy, and
affect the design of clinical trials.

It could also mean that hundreds of thousands of people in the United States
alone could, if they chose, receive a diagnosis of Alzheimer’s before developing
any symptoms of cognitive decline, although there currently are no treatments
for people at that stage.

The new classification would make this type of Alzheimer’s one of the most
common genetic disorders in the world, medical experts said.

“This reconceptualization that we’re proposing affects not a small minority of
people,” said Dr. Juan Fortea, an author of the study and the director of the
Sant Pau Memory Unit in Barcelona, Spain. “Sometimes we say that we don’t
know the cause of Alzheimer’s disease,” but, he said, this would mean that
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about 15 to 20 percent of cases “can be tracked back to a cause, and the cause
is in the genes.”

The idea involves a gene variant called APOE4. Scientists have long known that
inheriting one copy of the variant increases the risk of developing Alzheimer’s,
and that people with two copies, inherited from each parent, have vastly
increased risk.

The new study, published in the journal Nature Medicine, analyzed data from
over 500 people with two copies of APOE4, a significantly larger pool than in
previous studies. The researchers found that almost all of those patients
developed the biological pathology of Alzheimer’s, and the authors say that two
copies of APOE4 should now be considered a cause of Alzheimer’s — not simply
a risk factor.

The patients also developed Alzheimer’s pathology relatively young, the study
found. By age 55, over 95 percent had biological markers associated with the
disease. By 65, almost all had abnormal levels of a protein called amyloid that
forms plaques in the brain, a hallmark of Alzheimer’s. And many started
developing symptoms of cognitive decline at age 65, younger than most people
without the APOE4 variant.

“The critical thing is that these individuals are often symptomatic 10 years
earlier than other forms of Alzheimer’s disease,” said Dr. Reisa Sperling, a
neurologist at Mass General Brigham in Boston and an author of the study.

She added, “By the time they are picked up and clinically diagnosed, because
they’re often younger, they have more pathology.”

People with two copies, known as APOE4 homozygotes, make up 2 to 3 percent
of the general population, but are an estimated 15 to 20 percent of people with
Alzheimer’s dementia, experts said. People with one copy make up about 15 to
25 percent of the general population, and about S0 percent of Alzheimer’s
dementia patients.

The most common variant is called APOE3, which seems to have a neutral
effect on Alzheimer’s risk. About 75 percent of the general population has one
copy of APOE3, and more than half of the general population has two copies.

Alzheimer’s experts not involved in the study said classifying the two-copy
condition as genetically determined Alzheimer’s could have significant
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implications, including encouraging drug development beyond the field’s recent
major focus on treatments that target and reduce amyloid.

Dr. Samuel Gandy, an Alzheimer’s researcher at Mount Sinai in New York, who
was not involved in the study, said that patients with two copies of APOE4
faced much higher safety risks from anti-amyloid drugs.

When the Food and Drug Administration approved the anti-amyloid

drug Legembi last year, it required a black-box warning on the label saying
that the medication can cause “serious and life-threatening events” such as
swelling and bleeding in the brain, especially for people with two copies of
APOE4. Some treatment centers decided not to offer Leqembi, an intravenous
infusion, to such patients.

Dr. Gandy and other experts said that classifying these patients as having a
distinct genetic form of Alzheimer’s would galvanize interest in developing
drugs that are safe and effective for them and add urgency to current efforts to
prevent cognitive decline in people who do not yet have symptoms.

“Rather than say we have nothing for you, let’s look for a trial,” Dr. Gandy said,
adding that such patients should be included in trials at younger ages, given
how early their pathology starts.

Besides trying to develop drugs, some researchers are exploring gene editing to
transform APOE4 into a variant called APOE2, which appears to protect
against Alzheimer’s. Another gene-therapy approach being studied involves
injecting APOE2 into patients’ brains.

The new study had some limitations, including a lack of diversity that might
make the findings less generalizable. Most patients in the study had European
ancestry. While two copies of APOE4 also greatly increase Alzheimer’s risk in
other ethnicities, the risk levels differ, said Dr. Michael Greicius, a neurologist
at Stanford University School of Medicine who was not involved in the research.

“One important argument against their interpretation is that the risk of
Alzheimer’s disease in APOE4 homozygotes varies substantially across different
genetic ancestries,” said Dr. Greicius, who cowrote a study that found that
white people with two copies of APOE4 had 13 times the risk of white people
with two copies of APOE3, while Black people with two copies of APOE4 had
6.5 times the risk of Black people with two copies of APOES.
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“This has critical implications when counseling patients about their ancestry-
informed genetic risk for Alzheimer’s disease,” he said, “and it also speaks to
some yet-to-be-discovered genetics and biology that presumably drive this
massive difference in risk.”

Under the current genetic understanding of Alzheimer’s, less than 2 percent of
cases are considered genetically caused. Some of those patients inherited a
mutation in one of three genes and can develop symptoms as early as their 30s
or 40s. Others are people with Down syndrome, who have three copies of a
chromosome containing a protein that often leads to what is called Down
syndrome-associated Alzheimer’s disease.

Dr. Sperling said the genetic alterations in those cases are believed to fuel
buildup of amyloid, while APOE4 is believed to interfere with clearing amyloid
buildup.

Under the researchers’ proposal, having one copy of APOE4 would continue to
be considered a risk factor, not enough to cause Alzheimer’s, Dr. Fortea said. It
is unusual for diseases to follow that genetic pattern, called “semidominance,”
with two copies of a variant causing the disease, but one copy only increasing
risk, experts said.

The new recommendation will prompt questions about whether people should
get tested to determine if they have the APOE4 variant.

Dr. Greicius said that until there were treatments for people with two copies of
APOE4 or trials of therapies to prevent them from developing dementia, “My
recommendation is if you don’t have symptoms, you should definitely not figure
out your APOE status.”

He added, “It will only cause grief at this point.”

Finding ways to help these patients cannot come soon enough, Dr. Sperling
said, adding, “These individuals are desperate, they’ve seen it in both of their
parents often and really need therapies.”

Pam Belluck is a health and science reporter, covering a range of subjects, including
reproductive health, long Covid, brain science, neurological disorders, mental health and
genetics.
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A. Flanders
Rhode Island = May 6

Does the website "23 and me" test for the APOE4 variant?
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@A. Flanders Yes it does.
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WA | May6

The one number the article doesn't give us is the number of
homozygous APOE4 people who don't get Alzheimer's. The
abstract of the study (there's a paywall to the article), says
"almost all" had the brain pathology, so apparently some did not
and since many people with other alleles also have the pathology
and don't ever get the disease, it's reasonable to assume that a
larger fraction than whatever this "almost all" is, doesn't get it.
We'll need the analysis of an ethics guru as to how this should
effect using non-symptomatic people in drug trials. My guess is
though that they'll only be able to use these people to test drugs
that are fairly safe.
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@roseberry The study wasn't specific about the number
of APOE4 homozygotes who didn't develop Alzheimer's.
It's an interesting question for several reasons, including
that if there is a significant fraction of people who don't
get the disease, it would be important to study them to
figure out what biological protection they have. For
example, could they have a mutation that is able to block
the effects of the APOE4 variant?
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AR
San Francisco = May 6
Not a well-written article. Two "details" leap out at this reader.

Firstly, it would be nice if the reporter bothered to tell us what is
the biological function of these particular APOE4 genes and their
variants.

Secondly, nowhere does the article clarify what the mechanism of
causality is, which led the researchers to assert that these genes
are the "cause" of Alzheimer's. Unless a causal mechanism of
biological function is identified, then these genes are simply
markers associated with Alzheimer's.

All too often ambitious researchers chasing headlines, accolades
and funding, state bombastic but unsupported conclusions sure to
gain press coverage, and sloppy scientific journalism fails to
challenge or even take care with the qualifiers that all too often
turn out to be the only actual certainly. Far too much of
epidemiology today has abandoned a rigorous scientific method
instead trumpeting unsupported "associations" that often turn out
to be negated by unaddressed confounding variables.

From this weak article one can conclude that there are
associations between the genes and Alzheimer's, but they have
not PROVEN an actual "CAUSE." Let us know when they can
demonstrate what the gene actually DOES to increase the
likelihood of Alzheimer's. Then you can talk about a CAUSE.
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Oakland = May 6

@AR Look it up! APOE4 has to do with removal of
cholesterol from the vascular system. This is connected
to amyloid plaque buildup in the brain. | read that those
with the variant have "sluggish" removal of cholesterol.
And also increased cardiovascular risks, for the same
reason.
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@KH Also, as we say in the piece, scientists think that
APOE4 interferes in some way with the brain's ability to
clear amyloid, the protein that accumulates into plaques
in Alzheimer's disease.
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Obviously, a comment not well written. Public
forums have always provided opportunity for
egotistical intellectual showing off bilge, e.g. the
venerable “letter to the editor”; online forums
have only made this more tempting and
ubiquitous. I have succumbed to the temptation
to spill vitriol and hackneyed cynical truisms.
Good thing I soon came to eschew social media,
and have given up on even letters to the editor.
We are all better for it, even if sometimes I think
things that need to be said aren'’t. TJB




