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Author's Note






I want to be honest with you about something before we begin.

I've written three books in this series about what dementia is, how to live with it, and how to care for someone who has it. Those books are about the present. This one is about the future. And writing about the future in medicine requires a particular kind of care, because the temptation to overstate hope is real, and the people reading this book deserve better than that.

So here is my promise to you: everything in this book is grounded in actual science, not wishes. When I say there is reason for hope, I mean it. When I say we're not there yet, I mean that too. The story of dementia research right now is genuinely exciting, and I don't need to exaggerate it.

The last decade has produced more progress in dementia research than the four decades before it combined. We now have drugs that can slow Alzheimer's disease, not just manage symptoms. We have blood tests that can detect Alzheimer's changes in the brain before symptoms appear. We have a clearer understanding than ever before of what causes the disease and what might stop it.

We don't have a cure. I want to be clear about that. But we are closer than we have ever been. And the people reading this book today, living with a diagnosis or loving someone who is, are living in the most promising moment in the history of this disease.

This book is for you. It will tell you what's happening in research, what's coming, and what you can do to be part of it.



A Note About Currency of Research


Dementia research moves faster than books can be updated. By the time you read these pages, some specific trial results will have changed, some drugs will have moved through approval, and new discoveries will have been made. Everything is at an accelerated pace thanks to innovations that have been brought about by artificial intelligence. Where it would take months or years to make these major new discoveries, AI has made them within weeks to months. It is startling. 

The principles in this book, about how clinical trials work, why certain biological targets matter, what prevention science shows, and how to evaluate research claims, will remain valid even as specific details evolve.

At the end of this book, you'll find a list of the most reliable sources for staying current on new developments. Those sources will do what this book cannot: update in real time.

Read this book for the framework. Go to those sources for the latest.










  
  
Chapter 1: Why This Is the Most Hopeful Moment in Dementia History




In 1906, a German physician named Alois Alzheimer examined the brain of a patient who had died after years of progressive memory loss, confusion, and behavioral change. 

What he saw under the microscope would bear his name for the next century: clumps of abnormal protein deposits between brain cells, and twisted fibers inside them. He had identified, for the first time, the physical signature of a disease that would go on to affect hundreds of millions of people worldwide.

He had also, in a sense, started a clock. The clock of how long it would take to move from identifying the disease to understanding it well enough to slow it down.

That clock ran for 116 years. And then, in 2023, something changed.



A Century of Effort and Setback


For most of the twentieth century, dementia was considered an inevitable part of aging. The term 'senility' captured the attitude of the era: a sad but unavoidable decline that came with old age and could not be meaningfully addressed. Research was sparse. Funding was minimal. The disease was managed, not studied.

That began to change in the 1970s and 1980s, when scientists started taking Alzheimer's disease seriously as a biological problem to be solved rather than a condition to be endured. The discovery that the plaques and tangles Alois Alzheimer had described consisted of specific proteins, amyloid and tau, gave researchers a target. And what followed was several decades of intensive effort to develop drugs that could address those targets.

It did not go well, at first. Between 1998 and 2017, more than 146 clinical trials for Alzheimer's drugs failed. Drugs that worked beautifully in mice didn't work in people. Drugs that cleared amyloid from the brain didn't improve cognitive function. The pharmaceutical industry began pulling back from dementia research because the failure rate was so high. Scientists began questioning the fundamental theories about what was driving the disease.

This period of failure was painful for researchers, devastating for families, and genuinely discouraging. But it was also productive in ways that weren't immediately visible. Every failed trial taught scientists something about what didn't work and, more importantly, began to reveal why. The field was learning, even as it was failing.



Why Progress Was So Slow


Several factors made Alzheimer's research uniquely difficult.

First, the disease begins in the brain years, sometimes decades, before any symptoms appear. By the time a person received a diagnosis, the damage in their brain was already extensive. The drugs being tested were arriving, in many cases, too late, trying to put out a fire that had been burning for twenty years.

Second, there were no reliable biological markers that could confirm Alzheimer's disease in a living person without an invasive spinal tap or an expensive specialized brain scan. This made it difficult to enroll the right people in trials and to measure whether drugs were actually hitting their intended target.

Third, the brain is extraordinarily complex and extraordinarily protected. The blood-brain barrier, which is the biological fence that prevents most substances from entering the brain from the bloodstream, makes getting drugs into the brain much harder than getting them into other organs.

Each of these problems has now been meaningfully addressed. Blood tests that can detect Alzheimer's-related proteins were FDA-cleared in 2024, making early biological diagnosis far more accessible. Amyloid PET scans, while expensive, allow researchers to see amyloid in the living brain. And the new generation of anti-amyloid antibody drugs was specifically designed to cross the blood-brain barrier and reach its target.



The Turning Point


The turning point came in the form of two drugs and the large clinical trials that proved they worked.

Lecanemab, tested in a trial called CLARITY AD, was the first drug to show statistically significant slowing of cognitive and functional decline in people with early Alzheimer's disease in a phase 3 clinical trial. The FDA approved it in January 2023 on an accelerated basis, and gave it full approval in July 2023. It was the first Alzheimer's drug in history that could be said to change the course of the disease.

Donanemab, tested in a trial called TRAILBLAZER-ALZ 2, followed. Its results were announced in 2023 and the FDA approved it in July 2024. The trial results showed comparable, and in some analyses slightly greater, slowing of decline.

Neither drug is a cure. Neither stops Alzheimer's disease. Neither reverses any damage that has already been done. But both slow the rate at which the disease progresses in people who receive treatment early enough. And that slowing, modest in absolute terms, is the first proof that the biology of this disease can be meaningfully interrupted by a drug. That is a genuine turning point.



Why Even Modest Progress Matters


When the clinical trial results for lecanemab and donanemab were reported, some commentators questioned whether the magnitude of benefit, roughly a 27 to 35 percent slowing of decline over 18 months, was clinically meaningful. The people who raised that question were applying the wrong standard.

A 27 percent slowing of decline isn't a small thing when it's applied to a disease that lasts a decade or more. Extended over several years, that difference means more time in the early stage of the disease, when independence and quality of life are highest. It means more time for future, better treatments to build on. It means proof of concept, the single most important milestone in drug development, which is that this approach can work.

Think of it this way. The first airplanes flew for 12 seconds and 120 feet. By the standards of what aviation would eventually become, that was a laughable achievement. But it proved the concept. It proved that heavier-than-air flight was possible, and everything that followed built on that proof. The first disease-slowing drugs for Alzheimer's are the Wright Brothers moment of this field.



The Scale of the Current Investment


The level of resources being invested in dementia research right now is unprecedented. The National Institutes of Health funding for Alzheimer's and related dementias has grown from roughly $600 million per year in 2015 to over $3.5 billion per year by 2024. The National Plan to Address Alzheimer's Disease, first enacted in 2011 and updated regularly, sets federal targets for research, care, and public health.

Pharmaceutical companies that retreated from dementia research in the early 2000s because of the high failure rate are back, energized by the proof that the amyloid approach can work and by the enormous market that effective treatment would represent.

Private foundations, including the Alzheimer's Association, the Alzheimer's Drug Discovery Foundation, and the Bill and Melinda Gates Foundation, have committed hundreds of millions of dollars to research outside the traditional pharmaceutical development pathway.

The result is a research pipeline of unprecedented breadth: hundreds of clinical trials, dozens of drug candidates at different stages of development, and multiple biological targets being investigated simultaneously. The era of a handful of underfunded researchers working against a wall of skepticism is over. The era of large-scale, well-funded, coordinated global research is here.

That doesn't mean the answers will come quickly or easily. But it means more people are looking, with better tools, than ever before. And that matters.



The Researchers Who Stayed


It's worth taking a moment to understand what the decades of failed clinical trials actually meant for the people doing the research, because the human dimension of this story is important.

Many researchers spent their entire careers working on Alzheimer's disease during the long period of failure. They entered the field as young scientists, attracted by the complexity of the problem and the importance of solving it. They watched their drug candidates work beautifully in mice and fail in people. They built careers on hypotheses that turned out to be wrong or incomplete. They wrote grant applications year after year for research that kept hitting walls.

Some of them left. The attrition from the dementia research field was significant during the worst years of trial failures. But many stayed. They stayed because they believed the problem was solvable and because the alternative, walking away, was not something they were willing to accept given what was at stake.

The researchers who stayed refined the hypotheses. They figured out that drugs were being tested too late. They developed the blood tests and PET scans needed to detect the disease earlier. They designed trials that enrolled the right people at the right time. And eventually, their persistence produced results that wouldn't have come from the people who left.

This is worth knowing because it's a model for how difficult scientific problems get solved: not by quick breakthroughs, but by sustained commitment in the face of failure. The people alive with Alzheimer's today, and those who will be diagnosed in the years to come, are the beneficiaries of that sustained commitment.





Chapter 1 Summary


Dementia research has a 116-year history, most of which involved extensive failure. Progress was slowed by the fact that the disease begins long before symptoms appear, by the absence of reliable biological markers, and by the difficulty of getting drugs into the brain. All of those barriers have now been meaningfully reduced. The FDA approval of lecanemab in 2023 and donanemab in 2024 represents the first proof that the biology of Alzheimer's disease can be interrupted by a drug. Even modest slowing is significant across the long course of the disease and proves the concept that further improvement is possible. Funding for dementia research is at an all-time high, and the research pipeline has never been more active.



Three Things You Can Do Right Now



	Read the Alzheimer's Association's annual Alzheimer's Disease Facts and Figures report, which summarizes where research and care stand each year. It's available free at alz.org.


	Share what you learned in this chapter with someone who still believes nothing can be done about dementia. The story has changed, and people deserve to know it.


	Visit clinicaltrials.gov and search 'Alzheimer's disease' to get a sense of how many trials are currently active. You don't need to enroll. Just seeing the scale can shift what feels possible.





 










  
  
Chapter 2: The Biology of Dementia, Revisited




To understand where research is going, you have to understand what researchers are targeting. 

This chapter revisits the biology of dementia, but at a slightly deeper level than Book One covered. In Book One, we focused on what the brain looks like in dementia and what happens to daily function. Here we go one layer deeper: into the molecular processes that scientists are trying to interrupt, and why those specific processes matter for the treatments being developed right now.

You don't need a science background for this. You need the same thing you need for any complex subject: willingness to follow an explanation that uses real examples and plain language. That's what this chapter offers.



Amyloid: The Protein That Started the Story


Amyloid is a protein that exists in the brains of all healthy people. In its normal form, it appears to play a role in protecting neurons and supporting brain function. The problem arises when the brain produces an abnormal form of amyloid, specifically a version called amyloid-beta 42, that tends to clump together instead of being cleared away.

Think of a kitchen drain. Normally, water and small particles flow through and drain away. But if something sticky and accumulating gets into the drain over time, it begins to build up into a clog. In Alzheimer's disease, amyloid-beta 42 is the sticky substance. It accumulates between neurons in clumps called plaques, and those plaques interfere with the communication between brain cells.

This buildup doesn't happen overnight. Research has shown that amyloid plaques begin accumulating in the brain 15 to 20 years before any symptoms of Alzheimer's disease appear. By the time someone notices memory problems significant enough to see a doctor, their brain has been accumulating amyloid for roughly two decades.

This timeline has profound implications for treatment. A drug that clears amyloid when symptoms are already significant may be arriving too late, like arriving at a house fire after the walls have already burned through. A drug that intervenes when amyloid is just beginning to accumulate, or that prevents the accumulation from starting, has a much better chance of preserving function. This is why the field has shifted so heavily toward early intervention and prevention.



Tau: The Second Target


Tau is a protein that plays a critical role in the internal structure of neurons. Think of neurons as having an internal highway system that carries nutrients and other essential materials from the cell body to the tips of its branches and back again. Tau protein acts like the cross-ties on a railroad track, keeping the rails of that highway in place and the system running smoothly.

In Alzheimer's disease, tau becomes abnormally chemically modified, a process called hyperphosphorylation. When this happens, tau proteins detach from the internal highway rails and instead stick to each other, forming twisted clumps called neurofibrillary tangles. The internal highway system collapses. Neurons can no longer get what they need to survive. They die.

Tau tangles tend to spread through the brain in a predictable pattern, and tracking where tangles have spread gives researchers a way to stage the disease. Brain regions with the most tangles show the most significant cell death. The spreading nature of tau pathology also suggests that if the spread can be stopped, the progression of cell death might be slowed.

This is why tau-targeted therapies are one of the most active areas of current research. Several drugs designed to reduce tau accumulation or its spread are in clinical trials, and some of the most promising anti-amyloid drugs also appear to reduce tau pathology as a secondary effect.



Neuroinflammation: The Third Piece


For decades, the focus of Alzheimer's research was almost entirely on amyloid and tau. More recently, a third biological process has emerged as critically important: neuroinflammation, which is inflammation within the brain itself.

The brain has its own immune cells, called microglia, that function as the brain's cleanup crew. In a healthy brain, microglia clear debris, dead cells, and abnormal proteins. They help maintain the environment that neurons need to function. In Alzheimer's disease, microglia are activated by the presence of amyloid plaques and damaged neurons, and they mount an inflammatory response.

The problem is that chronic, sustained neuroinflammation causes its own damage. Inflammatory molecules released by activated microglia can harm nearby neurons. The cleanup crew, working overtime for years, begins to damage the very house it's trying to protect.

Several genes associated with increased Alzheimer's risk are related to immune function, not to amyloid or tau. This has led researchers to believe that the immune system's response to amyloid and tau may be a major driver of neurodegeneration, separate from the plaques and tangles themselves. Drugs targeting neuroinflammation are now a significant part of the research pipeline.

This discovery also helps explain something that has puzzled researchers for years: why some people accumulate significant amyloid in their brains but show little or no cognitive decline. Differences in how the brain's immune system responds to amyloid may be a key factor in determining who develops symptomatic dementia and who doesn't.



Synaptic Dysfunction and Vascular Contributions


Two additional biological processes are important to understand.

Synaptic dysfunction refers to problems with the synapses, the tiny gaps between neurons where communication happens. Before neurons die in Alzheimer's disease, their synapses begin to malfunction. The chemical signals that carry information across the synapse become unreliable. This synaptic dysfunction is closely linked to early cognitive symptoms, because it affects how efficiently the brain processes information even before significant cell death has occurred.

Vascular health refers to the health of the blood vessels that supply the brain. The brain uses about 20 percent of the body's blood supply and is extremely sensitive to disruptions in that supply. Damaged or narrowed blood vessels reduce oxygen and nutrients to brain tissue, contributing to cell death and cognitive decline. Vascular factors are involved in most forms of dementia, not just vascular dementia specifically. High blood pressure, diabetes, high cholesterol, and other cardiovascular risk factors all affect brain blood vessel health, which is one reason managing these conditions matters so much for brain health.








