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This book is dedicated to the fraction of medical researchers and practitioners—physicians, scientists, naturopathic doctors, nurse practitioners, neuropsychologists, health coaches, and others—with the courage, insight, and compassion to study, practice, and advance personalized, twenty-first-century medicine that is focused on patient outcomes rather than outdated practices. On behalf of the many whose lives you have saved, thank you.




Introduction

Time is the broker through which we trade our youth and vitality for experience and wisdom. Essentially the deal is energetics for information. But it turns out that the exchange rate—which is our biological aging rate—varies dramatically: some of us will reach one hundred filled with knowledge and capability, whereas others of us will get to forty, look like we’re seventy, and already struggle to remember our phone number.

So the key question is: How do we obtain the best exchange rate? In other words, how do we keep our brains youthful, healthy, and functional for the entirety of our lives? Until recently, the answer has been a shoulder shrug—“No idea”—but our armamentarium against brain aging has grown dramatically in just the past few years, and that is what this book is all about.

Starting right here and now, with just a few changes to the way you care for your brain, you can have sharper thoughts, crystal-clear memories, the ability to learn new information easily, and the capacity to take better control of your moods and emotions. What’s more, you can retain these powers for one hundred years of life or even longer.

That might seem like an awfully big claim. And you know what? It is! What you will read in this book, after all, is not yet part of mainstream medicine.

I do want to be up-front about that. The information contained in these pages is not what you would hear from most doctors if you were to ask them how to prevent brain aging and disease. What they are likely to tell you is that brain aging is inevitable, and that neurological disease is nothing short of fate if you’ve inherited the wrong kinds of genes. Alas, that is what is widely accepted.

I am among a small but quickly growing number of physicians, however, who no longer think about the human brain in this way, for we know that what is widely accepted is not always what is true.

For example: It was once widely accepted that, as we age, our hearts simply weaken—exhausted from a lifetime of reliably contracting and expanding some 2.5 billion times across our lifetimes, until this organ can simply beat no more. Today, we know that we can do many things to strengthen our hearts and lengthen their usefulness. Some of these decisions—diet and exercise and the like—should start early and continue throughout our lives. Some measures—supplementation and medication and some medical procedures—can come along later and still be effective. And some interventions—bypass surgeries and transplants—are there for when things go very, very wrong. But I would argue there is virtually nobody who still believes nothing can be done to extend the usefulness of a human heart.

It was once widely accepted that, as we age, our cells become more prone to mutation, and these mutations become more prone to spread. Eventually, the logic went, our healthy cells would be outnumbered, and this would be the beginning of an inevitable and often very painful end. Today we know that there are many things we can do to prevent this problem, which is called cancer: to catch it early, to slow its growth, and in many cases to vanquish it. As is the case for our hearts, there are things we should be doing early in our lives, interventions that can happen a little later on, and emergency measures that can be taken when things get very bad. But there is virtually nobody who still believes nothing at all can be done about cancer.

It was once widely accepted that, as we age, our bodies become less efficient at turning food into energy. Eventually, we run out of our stores of insulin, the key hormone for regulating the sugar in our blood, decreasing the elasticity of our blood vessels, impeding the work of our cardiovascular system, hampering the ability of our bodies to heal from wounds, preventing our kidneys from filtering waste, and destroying our nerves’ ability to send signals from one part of the body to another. Today we know that there are many things we can do to prevent and reverse diabetes. And as with the heart and our cells, we can take preventative measures early in life, perform procedures as needed at points along the way, and make crisis interventions when catastrophe strikes.

But then there is the matter of our minds. It was once widely accepted that, if you live long enough, you will inevitably face some cognitive decline. Indeed, the Ayurvedic physicians of three thousand years ago considered dementia not as a disease, but as a normal consequence of aging. Once it occurs, it has always been agreed, there is a gradual slope of slowly and ever-worsening memory loss and confusion, with no hope for recovery—a terminal illness. And for some unfortunate souls, the slope is not so gradual. Those with Alzheimer’s disease and other dementias would fall into a disorienting hole of memories and dreams mixed with the present in confounding combinations, the world around them no longer recognizable, the future no longer imaginable, their own children no longer identifiable as the most important people in their lives.

But today we know that the loss of these wonderful abilities we have as human beings—to speak, to read, to learn and remember, to calculate, and to reason, among so many others—is not ineluctable, and, in fact, is rapidly becoming both avoidable and reversible. In this golden age, we can identify Alzheimer’s disease with a simple blood test, years before there is irreversible brain damage, often before people have any idea they are even developing Alzheimer’s. We can identify the reasons—what the contributors are—and most important, we can halt the process and, in most cases, reverse the symptoms. We finally understand the basic principles that underlie cognitive decline, and these have predicted, accurately, how to prevent it and how to treat it successfully.

Unfortunately, most people are still resigned to the notion that cognitive decline is an inevitable fate and that dementia is the destiny of hundreds of millions of people across our world. I’ve often noted that it is sometimes said that everyone knows a cancer survivor, but no one knows an Alzheimer’s survivor.

But let me tell you a secret: I do! I know many of them, in fact.

OK, maybe that’s not really a secret. I’ve tried to let people know. Goodness knows I’ve tried. I’ve done everything but shout it from the rooftops, and I would not be opposed to doing that, too, if it would help. Unfortunately, a lot of people are not quite ready to listen yet. This is understandable, for they have been told—correctly so, until recently (2012 to be exact)—that part of growing old is aging, and part of aging is losing our ability to comprehend the world as it is and to remember the world as it was. Thus, part of aging, they believe, is losing who we are.

That, however, is simply not true. We’re not nearly so far along in knowing how to treat the neurological complications of aging as we are at treating heart disease, cancer, and diabetes, all of which are still rampant killers in our world. And so, as you can see, when it comes to brain health we are not anywhere near the place we are with other diseases that have been virtually or completely eliminated. Even the most determined optimist in the world doesn’t think we’re going to end Alzheimer’s tomorrow. Anyone who believes so might indeed have been born yesterday, figuratively speaking of course.

But we now know that, like heart disease, cancer, and diabetes, there is so much that can be done—some of it early, some of it a little later, and some of it as a last resort—to prevent, impede, and even reverse neurodegenerative diseases.

This is why people come to us from around the world when they or their family members are suffering with memory and thinking problems, often after they have exhausted all other options, and often when they are feeling desperate and despondent about what is about to happen to them; they have also been told that once they find themselves on that not-so-gradual slope, there is no coming back.

I believed that once, too. But I could not help wondering: Someday, perhaps far in the future, someone will come up with an answer to this problem that has been called “impossible,” and develop the first effective treatment for patients with the cognitive decline of aging. What will they or their team think of that we did not? Where will they succeed where we, and everyone else, failed? Will they see this condition differently from the rest of us? Will they innovate to create a novel approach? Whatever they do to succeed, might we figure that out now?

These thoughts made my team and me dig deep, and we spent many years in the laboratory in search of answers. Finally, our research revealed that Alzheimer’s (the disease that causes most of the cognitive decline of aging) is quite different from what we had been taught in medical school, so it must be treated quite differently from the standard protocol as well.

That’s how we came to develop what we dubbed the ReCODE Protocol (a name first suggested by my colleague Lance Kelly), which is short for reversal of cognitive decline. I wrote extensively on this framework for treating neurodegenerative diseases in The End of Alzheimer’s and its follow-up, The End of Alzheimer’s Program. In my third book, The First Survivors of Alzheimer’s, some of the people I have worked with who have used the protocol to slow, stop, and in many cases reverse their slide toward dementia wrote their own remarkable and often poignant stories. But these are the stories of people who were already suffering. And it is my intention that you, dear reader, should never suffer in that way.

Indeed, if you are of the generation termed Gen Z, my belief is that you will never even have cause to worry. There is every reason to believe, and few reasons to doubt, that we now know how to prevent cognitive decline and dementia in virtually everyone. A disease that was the number one worry of people in my generation (also known as baby boomers) is being rendered toothless by scientific research. And in this book, I will describe how we are doing just that.

Despite all this progress, many people still wait far too long to begin treatment—ten or even twenty years after the disease has begun. For those people, there is both good news and bad news. The good news is that we have seen the protocol work wonders: Many memories could return; their ability to recognize loved ones and engage with them often comes back; their speech might return; and their ability to care for themselves may return as well as their capacity to interact meaningfully with the world around them. The bad news is that the later they start treatment, the less likely it is that improvement will occur, and with advanced dementia, the return is partial, not complete—although we do see that it may be sustained for years. The protocol is also more extensive and more difficult for those at late stages.

In contrast, most of those in earlier stages do very well with the protocol, and many return all the way back to normal cognitive function. These are the world’s first Alzheimer’s survivors, the pioneers who have led the way to a better life for everyone down the line. Therefore, if we could just convince people to see a doctor when their cognition is first affected (or better yet, prior to symptoms), we could truly reduce the global burden of dementia.

This is a book for the many people who are at the beginning of their journey—those who are able to avoid the terrible slope. But we know that, since we can provide a much better life to people at the end of their journey and reverse the decline of people in the middle stages, then if we move upstream, to people who have no symptoms, we should be able to prevent cognitive decline altogether. (Indeed, none of the people on our protocol for prevention has developed dementia.) This book contains everything I believe people can do to avoid hitting the slope at all—to increase their “brainspan,” as it were, assuring an ageless, active brain for life.

Consider that possibility for just a moment: a world in which we think clearly, learn, and remember, throughout our lives, without worry. This is my hope for all of us, and I believe it is possible now. It is my greatest wish that this book empower you with information to help you achieve that goal.
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Performance and Protection


You know what lasts longer than beauty? Being smart.

—ANONYMOUS



Whether you are in your twenties, or your nineties, or anywhere in between, a high-performance brain that is protected from degeneration is your most important possession—especially if it comes with a lifetime guarantee. Until very recently, that has simply not been feasible. But times have changed—dramatically—and in this book I’ll show you how to keep your brain youthful for a very long lifetime.

I’ll also explain why, if you work proactively to protect your brain, Alzheimer’s disease can now be an optional life experience. (Yes, really, and we have the data to prove it.) I’ll describe how to enhance the performance of your brain every day. And I’ll tell you why the relationship between your brain and your mind is truly, well, mind-blowing. So, please strap in, take a deep breath, and enjoy this ride through previously uncharted brain territory. Our destination is Better Living Through Neurobiology. Younger and wiser—that is the goal.

To get there, we must achieve brain performance and protection, not simply one or the other.

Performance without protection is easy—cocaine, Adderall, and sugar can all give quick performance bursts at the expense of long-term protection. Conversely, protection without performance is also easy—you could simply have your brain frozen in liquid nitrogen, where you’ll have no risk of neurodegeneration but likely won’t be pleased with your neural performance. So, the real trick is achieving enhanced performance with a lifetime of protection with no compromises.

But one of the most underappreciated facts about brain performance and protection is that compromise sneaks up on you. As the famous physicist Richard Feynman observed, a compromised brain loses its ability to recognize its own compromise, and indeed Feynman was, at times, a victim of such compromise. In the mid-1980s, while on his way to purchase a new computer, Feynman tripped on a parking bumper and fell into a wall, injuring his head. For weeks afterward his driving skills were atrocious, his lectures were nonsensical, his behavior was disturbing, and yet Feynman didn’t recognize that anything was wrong. It was only after his wife demanded that he see a doctor that Feynman learned that he had suffered from a subdural hematoma, which occurs when blood vessels in the space between the skull and the brain are damaged, causing a clot that puts pressure on the brain, which often causes confused or slurred speech, problems walking and driving, and confusion.

“I found it most curious the way I rationalized all of the weaknesses of my brain,” Feynman said. “It’s kind of a lesson. I don’t know what it means exactly, but it’s interesting how when you do something foolish, you protect yourself from knowing of your own foolishness.”1

We do the same thing with brain aging. One of the most common refrains I hear is that “memory loss is just part of normal aging.” This belief is both outdated and dangerous, leading many people to delay evaluation and treatment.

That’s what nearly happened to my patient Nina, whom I first met at an immersion weekend—an opportunity for people with concerns about brain aging and disease to engage in comprehensive testing aimed at understanding their state of neurological health. Nina had come not because she was deeply concerned about her health, but because she was inquisitive. Indeed, she figured she was being exceedingly proactive.

“There’s been a lot of Alzheimer’s in my family,” she explained to me. “I think I’m probably OK. But there are a few things—just little things. I’m sure it’s nothing.”

“What do you mean by little?” I asked her.

“You know, the silly stuff,” she said. “Misplacing things occasionally. A bit of brain fog. Losing focus. That’s just sort of what happens when we get older, right?”

I glanced down at her report. She was only in her forties. “It can be,” I said, drawing out the verb for emphasis. “But maybe, you know, it doesn’t have to be. So, let’s see if we can figure out what’s going on with you.”

It has become clear over the years that what is referred to as “normal age-related memory loss” is anything but normal. It’s a bit like saying “normal age-related hypertension” or “normal age-related insulin resistance.” Are these conditions common? Sure, and tragically so. But that doesn’t make them normal. All of these illnesses are reflections of underlying problems that can and should be treated, but in nearly all cases, they could have also been prevented.

The immersion weekend intake process included a version of the Montreal Cognitive Assessment, also known as the MoCA test. The 30-point examination is quick and easy to administer and has been demonstrated in hundreds of peer-reviewed studies to reflect quite accurately a person’s slide toward cognitive impairment and dementia, with each question accessing a different part of the brain’s capacity to acquire knowledge quickly, process that information, and respond accurately. It’s not a perfect tool, but for a ten-minute investment of time, doctors get a pretty good snapshot of the cognitive health of the patient sitting before them. The creator of the test, a Canadian neurologist named Ziad Nasreddine, designed the exam with the intent that a person with a fundamental education—an average high school graduate, for instance—would generally score in the range of 26 to 30 points. A score between 19 and 25 is associated with mild cognitive impairment. And anything below 20—especially when accompanied by problems with daily activities such as dressing, personal hygiene, or the ability to use and care for assistive devices like glasses or contact lenses—is indicative of dementia, a range of conditions characterized by progressive degradation of intellectual functioning, loss of memory, and changes in personality, the most common cause being Alzheimer’s disease.

I looked back down at the chart, flipped a page, and found Nina’s score.

It was a 23.

The MoCA can be wrong. Any test can be wrong. To know with greater certainty what was happening, it was going to be helpful to do some additional cognitive tests, a blood biomarker assessment, and some brain imaging. But Nina’s score, combined with the fact that she was concerned enough about her growing forgetfulness and lack of focus that she had decided to come to our immersion group in the first place, gave me reason for grave concern. Her family history of Alzheimer’s made it more likely that she was indeed already suffering from neurodegeneration, a process that is commonly thought to lead to irreversible brain damage and cellular death.

When I went home that night I had trouble getting Nina’s words out of my mind. Although she had been proactive about coming in for help, she was still telling herself that everything was normal, right up to the point that we met.

“I think I’m probably OK,” she had said. “I’m sure it’s nothing.”

But she wasn’t, and it wasn’t.

Nina needed help.

A WHISPERING DEMON

Dementia is deceptive.

It’s the Grim Reaper dressed in a clown suit. We say the wrong word in a sentence, and everybody gets a good chuckle. We have a “senior moment,” and nobody bats an eye. Again and again, I’ve heard patients describe the ways in which they passed off its first perceptible symptoms as fleeting moments of inattention, distraction, or exhaustion. They forget their keys. They can’t remember the name of a coworker. They glance out the window, spot a cat tiptoeing along a fence, and stop to watch it for a moment—then realize that they can’t remember what they were doing before. They leave the house and forget where they were headed. They open an email, a simple invitation to a meeting, but they find themselves struggling to understand where the meeting is, when it is, how they’ll get there, who else will be there, or what is going to be discussed. We laugh at these foibles—it all seems so normal.

It’s true that these things do happen to absolutely healthy people, sometimes. Just as a headache doesn’t usually suggest that we are suffering from a brain tumor, difficulties with memory, reasoning, and attention don’t always, or even often, mean we’re developing dementia. Sometimes cats are just distracting. Sometimes colleagues write unclear emails. Sometimes a clown is just a clown.

I’ve often observed that this disease whispers into my patients’ ears like a demon. “Don’t worry,” it says. “This is normal. There is nothing wrong. You’re overworked. You didn’t sleep well last night. You have a lot going on with your family. You’re still being productive. You’re still a good worker. You’re still a good friend. You’re still you!”

But all the while, one by one, then score by score, then hundreds by hundreds, the synapses in their brains—the junctions between nerve cells across which electrical or chemical impulses are passed—are losing their structure and function. And it’s not until much later that these individuals realize—or more commonly someone around them realizes—that there really is a problem.

In this regard, Nina is a great example of why it’s so important not to allow ourselves to be deceived by those demons of denial. Though she’d assumed that she was just worrying about “silly stuff,” she nonetheless decided to be extremely precautionary because she’d seen what happened to her family members. I wouldn’t wish upon anyone the experience of watching loved ones succumb to Alzheimer’s, but the awareness that came from that circumstance probably saved Nina’s life.

You might have recognized that, just a few pages ago, I emphasized that neurodegeneration is commonly thought to lead to irreversible brain damage. I’m uncommon, in this way, as I don’t believe that neurodegenerative disease symptoms are irreversible, because I’ve seen improvements—not only in symptoms but also in cognitive tests, electrophysiological tests, and even MRI brain volumes—many times.

I do think Alzheimers’s is tough to endure. I also believe that we don’t know nearly as much as we need to know if we are to reverse its symptoms in all cases. But I am confident that we’ve seen, and published, many reversals,2 and we will see many more in the coming years as individuals begin to recognize that there is reason to hope. Indeed, Julie, one of the patients who has reversed her decline and sustained her improvement for over a decade now, coined the term “false hopelessness” for the bleak view that is being peddled by old-fashioned doctors and foundations that see brain aging and disease as inevitabilities.

In fact, there is plenty of hope, and Nina is just one example. We assessed her, diagnosed her, put her through a rigorous set of medical tests, prescribed an interventionist regimen, and tracked her progress over the next year, by which point her MoCA had improved to a perfect 30. More important, she was no longer reporting any of the experiences that she had once assumed were “just sort of what happens when we get older.” She wasn’t losing things. She wasn’t forgetting obligations. She wasn’t struggling to focus on that which was before her.

But Nina is also an example of why we can’t wait to notice the symptoms of cognitive decline before we seek help. One of the reasons she stands out in my mind, after all, is that she was unusually proactive. Yet by the time she got to our immersion program, the evidence suggests, she was already sliding toward dementia.

But dementia is simply the fourth and final stage of a process that is ongoing for about two decades, so there is ample time to intervene.

The first stage is presymptomatic, a point at which our biochemistry of degeneration has begun to set in but our lives have not yet been impacted. We’ve been able to identify this stage for many years using tests such as a PET scan or spinal fluid analysis, but there is also now a sensitive version of the blood test for p-tau 217, which we’ll discuss in more detail in chapter 6, which can also provide a warning long before symptoms like memory loss set in.

The second stage is called subjective cognitive impairment (SCI), and in this stage, you know that your cognition is not quite right, but you are still able to score in the normal range on cognitive tests. This is what a lot of people think of as “normal” cognitive aging, which is why many people simply expect it to begin at some point in their forties or fifties, but recent research has shown that those with the most common genetic risk for Alzheimer’s display memory differences as early as their late teens. Yes, by the time some people are graduating high school, they’re already experiencing some measurable cognitive impairment!3 This is one of many reasons why optimizing and protecting cognition is crucial for everyone. For most people, SCI lasts about ten years—and is readily reversible.

The third stage is mild cognitive impairment (MCI), which means that you are no longer testing in the normal range on cognitive tests (which is what Nina’s MoCA showed), but you can still care for yourself, and perform your activities of daily living (ADLs), such as personal care, driving, using your cell phone or other devices, and balancing your finances. It’s a shame this was dubbed “mild” cognitive impairment because it’s at a relatively late stage of the process—telling someone not to worry because they have only mild cognitive impairment is a bit like telling someone not to worry because they have only mildly metastatic cancer. As one patient told me, “There is nothing mild about what was happening to me.” About 5 to 10 percent of patients with MCI will convert to dementia each year.

The fourth and final stage is dementia, which means that your ADLs are no longer intact—you may have trouble with driving, calculating a tip, or dressing. Unfortunately, patients with dementia ultimately develop problems with every task of daily life and eventually become unable to care for themselves. The one bit of good news here is that we have seen repeatedly that, even at this late stage, patients can be stabilized and often improved somewhat, for years. But if everyone would get serious about active prevention, or earliest treatment (during SCI), dementia would be a very rare condition. This is not a fantasy—it is available today.

Therein lies the rub. Most people are not nearly so proactive as Nina. By the time symptoms do begin—and especially by the time people stop ignoring the demon whispering into their ear—they are often much, much worse off than Nina was.

REDEFINING HEALTHCARE

What this all means is that we should not wait for cognitive decline to become symptomatic before we do something about it. Indeed, I have come to believe that in every aspect of medical care, symptomatic disease should be regarded as a great failure. And yes, I recognize that this is a radical reinterpretation of the purpose and function of healthcare, which has long been focused on treating people who are sick rather than preventing people from becoming ill to begin with, but I’m not the only person who believes this.

Way back in the early 1970s, when I was a student at the California Institute of Technology in Pasadena, the professor who was assigned to liaise with those of us who were considering going to medical school was an MD-PhD named Leroy Hood. Today, Lee is an absolute legend of the scientific world as one of the founders of the Human Genome Project and the developer of the technology that permitted the sequencing of the first human genome. Even then, though, the young professor was a larger-than-life figure on our campus, and I remember being very impressed by his wit and wisdom. His most important advice: Go to a school driven not just by the goal of creating great physicians but also doing great science. “You might eventually focus on research or you might eventually focus on patient care,” I remember him saying. “But these are parts of a whole. It is the combination of science and medicine, not either alone, that has changed the trajectories of human health in the past and will continue to do so in the future.”

My respect for Lee has only grown over the years, particularly as he has somehow managed to predict and help usher in many of the most important developments in health science. The fusion of engineering and biology. The importance of the genome. The integration of cross-disciplinary research into biology. The growing demand for personalized medicine. Lee was at the forefront of all those shifts. So, when Lee says, “Hey, pay attention, this is about to happen,” it would certainly behoove us all to sit up and listen. And starting in the mid-2010s, Lee became increasingly vocal about another coming revolution, which he called “scientific wellness,” that starts with the radical premise that if we can identify wellness-to-disease transitions long before people become symptomatic, we can bring an end to almost all chronic disease in the world.4

And yes, Lee believes—and I wholeheartedly agree—that Alzheimer’s and other dementias, thus far so seemingly impossible to treat, let alone cure, will be among the conditions that we will be able to eliminate in the next decade or two.

But what is even more important, perhaps, is that by systematically attacking the causes of these conditions even further upstream—as close to that wellness-to-disease point of inflection as possible—we would not only be bringing an end to the neurodegenerative diseases but also eradicating all other common forms of cognitive decline, including that which might not ever materialize as a dementia but which we accept as “just sort of what happens when we get older.”

That’s what this book is about. We can stop these diseases, and we shall. But we’re going to do it by ridding the world of the horrendous notion that our minds have to falter at all as we get older.

So, yes, we hope that all of us together shall end Alzheimer’s—by employing a new, sensitive blood test; convincing people to come in for prevention or earliest treatment; and utilizing the precision-medicine protocol we developed, we should progress a long way toward accomplishing that goal. And as long as we’re doing that, we might as well end all other dementias and the other most common neurodegenerative diseases, too. Let’s say a very hearty goodbye to Parkinson’s disease. Let’s eradicate prion disease. Let’s never again have to say Lou Gehrig’s name in association with anything other than his history-making seventeen seasons and six World Series championships with the New York Yankees, because we have eliminated amyotrophic lateral sclerosis (ALS, also called motor neuron disease). Let’s destroy Huntington’s disease. Let’s never again worry about spinal muscular atrophy. Let’s stamp out spinocerebellar ataxia. If we do all that, it could help hundreds of millions of people.

But even if we were able to end all those diseases at the point of diagnosable symptoms, we’d still not have nearly the effect on the world that we would have if we prevented all forms of cognitive decline for everyone.

I understand that this way of speaking about human health may be confusing for those who have come to believe, as Nina did, that confusion, memory problems, and lack of focus are inevitable parts of getting older—not really like having a disease at all, in the classical sense, but rather like going gray, getting wrinkles, or complaining about the music kids listen to these days.5 It’s probably even more bewildering for those who believe that cognitive decline is simply “baked in” by virtue of the genes we have inherited from our parents. These are common beliefs and, as such, I understand that it might sound strange when I say the fight against cognitive decline is one that everyone should be engaged in, preferably starting with habits we form as children and followed by very purposeful actions in early adulthood, regardless of what genes we carry.

But if we all did that, we could end those diseases for hundreds of millions of people and also have brains that operate at full capacity—performance and protection—for as long as we each exist on this planet, for all the other billions upon billions of people in the world.

A TERRIFYING DEVELOPMENT

I do realize how audacious this all sounds. But I also believe it to be true. And it couldn’t be more important. Because humanity has been losing this fight.

It’s not just that more people are getting old, and so more people are suffering from decline and, ultimately, dementia. It’s that—for reasons that aren’t yet broadly agreed upon in the scientific community—people are suffering from these conditions earlier and earlier in their lives.

It’s been quite a few decades since I followed Lee Hood’s advice and headed off to the Duke University School of Medicine. A lot has certainly changed since then when it comes to the ways in which we understand human health and well-being. But nothing strikes me, nor scares me, more powerfully than the fact that back when I was in training we virtually never saw people in their thirties, forties, or fifties with Alzheimer’s disease, and now we do—quite frequently, in fact.

Early-onset dementias used to be fodder for fascinating single-patient case studies in medical journals. These were the rare exceptions that challenged, but ultimately affirmed, the rule: In the vast majority of cases, the symptoms of Alzheimer’s, even the early signs, wouldn’t appear until much later in life. These days, however, I no longer feel surprised to meet someone who has been diagnosed with early-onset Alzheimer’s at a time in life that is usually reserved for growing careers and building families.

This is not just my anecdotal experience. Researchers from the Blue Cross Blue Shield Association, the umbrella organization for dozens of locally operated companies that provide health insurance coverage for about a third of Americans, were also taken aback by the seeming growth of early-onset dementia and Alzheimer’s. They resolved to track the phenomenon more closely. In 2020 the organization released the startling results of that effort. Yes, the report’s authors affirmed, the vast majority of cases are found in Americans over the age of 65. But between the years of 2013 and 2017, the researchers found, there had been a 143 percent increase in diagnoses among those between the ages of 55 and 64.

And a 311 percent increase in diagnoses for those between 45 and 54.

And a 373 percent increase in diagnoses for those between 30 and 44!6

Among that latter group, the researchers estimated that nearly twenty thousand Americans in their thirties and early forties had been diagnosed with early-onset Alzheimer’s in a single year.

This was a review of commercially insured Americans. What that means is that it likely underreported the prevalence, since income and employment—the two main determinants for health insurance—are associated with disparities in rates of Alzheimer’s disease.7

If this was just one report, even I’d be skeptical. But it’s not. It’s part of a growing body of literature suggesting that early dementia is either a quickly growing problem or a challenge that we’ve been dealing with for a long time without really realizing it.8 I suspect it’s a little of both.

We are now clearly better at catching neurodegenerative disease than we were decades ago. Today, simple cognitive tests are freely available online, so many people are beginning the diagnostic process long before they see a physician; we’ve essentially lowered the barriers to initial screening. Meanwhile, blood biomarkers have joined brain scans as a minimally invasive way to know whether an attribute such as increasing forgetfulness might, in fact, be a symptom of disease.9 These changes are likely to be at least a part of the skyrocketing diagnosis increases.

But that’s not the whole story. Some researchers believe that excessive television, computer, and mobile-device screen exposure during critical periods of brain development can lead to cognitive impairments in early adulthood that result in substantially increased rates of early-onset dementia later in life.10 Other health effects related to excessive screen time have been well documented in individuals born after 1980—and that’s the very age range in which we are seeing such profound increases in the past few years. Obesity has also been linked to cognitive deficits, brain atrophy, and impairment of synaptic activity,11 and the rate at which this condition is present in younger people has been skyrocketing in the past few generations as well. It is on top of this research that I offer my experience as a physician who has evaluated thousands of patients. To me, there is simply no question: People are becoming symptomatic earlier than ever.

Yet, for the most part, doctors treat young patients the same way they treat very old ones. They say they are very sorry, but not much can be done. Neurodegenerative disease, they often say, is little more than being dealt “a bad hand.” And while there are some medications that have shown a modest degree of success with some people in some instances, no honest doctor would ever profess optimism that these drugs will work on any given patient, nor that they will do much more than transiently enhance cognition or slightly slow down the progress of the disease. So, at best, this is a palliative approach, aimed at mitigating suffering for as long as possible. At worst, though, it is just hospice in slow-motion, starting with the assumption that the only conceivable outcome is a continual and escalating loss of neurological function, replete with mood and personality changes, confusion, suspicion, depression, fearfulness, and outright terror.

For years, I’ve said that messages like these—directed at people in their sixties, seventies, and eighties—are a form of cruel but all-too-usual punishment for the mere sin of getting sick. But now, after the improvements we have seen and published (and others have begun to publish as well), when doctors tell people in their thirties and forties—or any age, for that matter—that there is no hope, it’s not just cruel. It’s malpractice.

And, at least in my mind, it’s not a far step from “you have been diagnosed with a neurodegenerative disease and there is no hope” to “you will grow old and begin forgetting things, have trouble focusing, and struggle to grasp new concepts.” One of these messages just happens to be directed at a segment of the population, while the other is what we tell everyone.

It’s truly unconscionable. This horrific nonsense has gone on long enough, and we should not put up with it any longer.

Aging doesn’t have to come along with any cognitive decline. Certainly not in our fifties and sixties, as is quite common, but not in our seventies or eighties, as is fully expected and accepted, and not even in our nineties or when we turn the corner on a hundred years of life. We don’t have to experience brain aging and neurodegenerative diseases at the current rate. We can have protection and performance for life.

To understand how this can be, we must get to the very crux of what robs us of optimal function as we age. And that has everything to do with evolution, so we need to go back in time—quite a way back, in fact, to the foundations of life on this planet.

EVOLVED TO THE EDGE

There are quite a few competing theories about how life on Earth began. Some scientists believe it all started near volcanically active hydrothermal vents deep in the ocean. Others think it happened because of the heat, acidity, and wet-and-dry cycles of hot springs on land. A few have suggested that it came by way of asteroids that crashed into our planet, sowing biotics and prebiotic compounds across the primordial globe, a theory known as the panspermia hypothesis. It does not matter which of these theories you believe to be most likely, or that you believe any of them, because pretty much every scientist agrees upon what happened next.

Competition happened. For food. For battle supremacy. For procreation. Organisms fought with other organisms for resources. Species went to battle with their kin for survival. Those who won continued to evolve, and their descendants are with us today. This is how you get a brilliant human from a bacterium—it just takes a while! Those who lost have disappeared, drowning in the deep end of the gene pool. So, you can see why even a tiny advantage is readily selected by evolution: At the right place and time, very small shifts in physiology made a very big difference for what lived and what died. But the energy that could be dedicated to any change was always finite. Ergo, there were always trade-offs—and at each step of evolution, immediate performance was typically selected over long-term protection. When you live fast and reproduce young, the “selfish gene” lives on.12

This selection of performance over protection is a form of antagonistic pleiotropy, a concept first introduced in 1957 by the evolutionary biologist George C. Williams, who suggested that genes related to early-life fitness are selected at the cost of later-life decline.13 This concept has been supported in studies of organisms at every size and scale, such that it is now the most-accepted theory of the evolution of aging,14 and it can be applied to brain aging as well—particularly for a species that became such a dominant force on this planet because of its penchant for perception and planning. It means if we are going to outthink or outmaneuver our competition, then we are going to be susceptible to brain aging and diseases like Alzheimer’s, Parkinson’s, and ALS.

In The Character of Physical Law, the famed physicist Richard Feynman observed, “Nature uses only the longest threads to weave her patterns, so each small piece of her fabric reveals the organization of the entire tapestry.”15 Feynman was referring to the universality of gravitational law, where a tiny experiment in a laboratory is governed by the same rules as the entire solar system, which in turn follows the same physical principles as the trillions of galaxies in the observable universe. But this theme can be equally applied to biology, where you see the selection process driving aging and neurodegeneration, but you can also see it in tiny cellular organelles like the mitochondria, the “batteries” of our cells. The world’s leading mitochondrial physiologist, Prof. David G. Nicholls, once told me that early studies of mitochondria assumed they were built like trucks—durable and dependable. Instead, these organelles turned out to be much more like Formula One racing cars—hyper-finely tuned but very susceptible to damage and dysfunction. Nobody expects a high-performance racing vehicle to last for 500,000 miles!

What is true for our mitochondria is true for our brains as well. Our neural subnetworks are true marvels of genetic engineering. When you stomp on the accelerator in your car, think about the striking power amplification you get—from the modest power you used to press your foot down to the roaring horsepower you received from your car’s engine. But you actually get an even bigger enhancement—over ten thousandfold, in the blink of an eye—when you amplify the power required for a single thought (which is about a millionth of a calorie per second, a small fraction of the total brain usage, which is a few thousandths of a calorie per second) to produce the maximum power you can generate using the rest of your body, whether the purpose is fighting for survival or lifting weights at the gym (which is about a half a calorie per second).

To achieve this dramatic, nearly instantaneous amplification, evolution has selected for a system that is literally explosive. Imagine putting jet fuel in your car and driving it two hundred miles per hour, knowing that at any time it could blow up! That’s what’s happening at a submicroscopic level in our bodies. Your motor neuron system uses an “excitotoxic” neurotransmitter, glutamate, which means that it not only triggers this wonderful amplification from thought to strength but also kills the same neurons it stimulates if it is not removed promptly! Therefore, you are at risk of having this power “network fail”—developing ALS—if you are slow at removing the glutamate or if you just trigger it, and trigger it, and trigger it some more over years, burning out the network. It may come as little surprise, then, that accomplished athletes like Lou Gehrig (who set the record for playing in the most consecutive games), whose name is now synonymous with ALS, are at increased risk, as are those who happen to have mutations in their glutamate transporters and are thus slow to dampen the excitotoxic effect.

Finely tuned systems are subject to dysregulation. And the metastable system that adds and removes glutamate from our neurons is no exception. We’ve learned that this system can become imbalanced as a result of exposure to lead, herbicides such as glyphosate, pathogens that cause Lyme disease, and a bacterial toxin that mimics glutamate, called beta-methylamino-L-alanine. These are not “causes” of brain aging and disease, per se, but rather “insults” that are like bumps on a track upon which a racecar is speeding along at hundreds of miles per hour.

This same theme recurs again and again. More than 200 million people in the world suffer from macular degeneration. In the United States, one of every ten people over the age of fifty develops this condition. This is yet another neural system operating at the limit and prone to failure with age. The macula, the key part of our visual system for color vision and fine details, demands the highest metabolic rate in the body—anytime light falls on your macula, the photoreceptor cells are activated incessantly. Thus, anything that compromises the supply (such as cigarette smoking, vascular disease, or living at high altitude) or increases the demand (such as prolonged light exposure, blue light, or inflammation) increases the risk for macular degeneration.

All of our supremely tuned neural subnetworks—honed through eons of evolutionary performance selection—are at high risk as we age. That includes the network that mediates our neuroplasticity, which regresses in Alzheimer’s disease. It also includes the network that mediates our motor modulation, which degenerates in Parkinson’s disease and Parkinson’s-related diseases such as progressive supranuclear palsy. It includes the network that mediates our motor power, which degenerates in ALS. It includes the network that mediates our fine central vision—which declines in macular degeneration. Each of these networks has its own unique profile of supply and demand, and its own set of insults that are most likely to dysregulate the system.

But these same Achilles’ heels are also our entry points for effective prevention and treatment for all.

SUPPLY AND DEMAND

Conceptually, when it comes to battling neurodegenerative diseases, our job is pretty straightforward: Identify the needed supplies and ongoing demands for each disease (including age-related changes) and then address those needs with a personalized, precision-medicine protocol to ensure the demands are once again met by the supplies.

Practically speaking, there is still some heavy lifting to be done to determine the many different insults at play and the fractional contribution of each. But with patient data and help from artificial intelligence (AI), this is all very feasible. And, in the meantime, we can help many in need with what is already known about these various networks.

For example, the Achilles’ heel of the motor modulation network that degenerates in Parkinson’s disease has turned out to be a specific set of proteins in the mitochondria—respiratory complex I—whose job is to begin the fascinating conversion of food to supercharge your cellular batteries. Anything that inhibits that process can lead to Parkinson’s, and it has turned out that there are several common offenders, including organic toxins such as a degreaser used in electronic manufacture and dry cleaning called trichloroethylene (TCE), the herbicide paraquat, and possibly another common herbicide called glyphosate,16 among others. We obviously shouldn’t wait to develop Parkinson’s to worry about these chemicals. It behooves all of us to test for these toxins as early as possible so that we can avoid that and other diseases altogether.

With Alzheimer’s, the subnetwork at risk evolved for neuroplasticity—the biochemical function of our brains that allows us to learn new information, using it to change behaviors, and outsmart our food and foes. This network is the storage site for a prodigious mountain of memories. Your brain can store 2.5 petabytes of data (that is 2.5 million gigabytes), which is as much as a few thousand home computers. It is essentially a supercomputer that runs on the amount of energy it would take to light a small electric bulb! But the cost for this high performance is long-term degradation, and so commonly the system that supports the generation and maintenance of these memories begins to fail as we age, most commonly from Alzheimer’s disease.

Anything that reduces the supply or increases the demand on this network will increase your risk for degeneration. We’ll delve more deeply into each of these topics later in this book, but it’s worthwhile to see how supply and demand work together to drive the delicate balance of brains that were designed for immediate high performance at the expense of long-term protection.

Number one on the supply list for brain health is energetics. Blood flow, oxygenation, mitochondrial function (the “batteries” of your cells), and fuel (glucose or ketones) are the key players in determining your risk for Alzheimer’s. Thus, it is predictable that reduced blood flow (as occurs with atrial fibrillation, for example), reduced oxygenation (common with sleep apnea), reduced mitochondrial function (as occurs with mercury exposure and other toxins), and reduced glucose utilization (as occurs with type 2 diabetes and insulin resistance) are all risk factors for Alzheimer’s. Conversely, addressing these various deficiencies improves cognition predictably, as an international team of researchers demonstrated in a randomized, double-blinded, placebo-controlled human trial of metabolic activators that included L-serine, nicotinamide riboside, N-acetyl-L-cysteine, and L-carnitine tartrate in 2023.17

Number two is trophic, which refers to factors that help cells survive and regenerate. Trophic factors come in three types: nutrients (like vitamin D); hormones (like estradiol); and neurotrophins (like brain-derived neurotrophic factor, or BDNF). Predictably, reductions in any of these are associated with Alzheimer’s disease, and supplementation is associated with cognitive improvement.

The third factor on the major supply list is neurotransmitters. The most important neurotransmitter for memory is acetylcholine. Again, it is predictable that low intake of choline (vitamin B4, a building block of acetylcholine, is found in eggs, liver, fish, and cruciferous vegetables, among other sources) is associated with Alzheimer’s.18 It is concerning, then, that most of us have a suboptimal intake of choline.

But what factors drive up the demand placed on the neuroplasticity subnetwork? Number one is inflammation, and it is noteworthy that amyloid, which for more than three decades has been vilified as “the cause” of Alzheimer’s,19 is actually a component of the innate immune system (the older, less specific part of the immune system). Amyloid is an antimicrobial peptide. So, when your brain makes the amyloid beta that characterizes Alzheimer’s, it is not trying to give you Alzheimer’s; it is trying to surround, sequester, and destroy microbes that are dangerous to your brain. Therefore, you can think of Alzheimer’s as a network insufficiency driven by inflammation of the brain—caused by an infection or autoimmune response. Making matters worse, this immune response demands energy, so again the balance is tipped toward degeneration. You can thus predict that anything that increases inflammation—from poor oral hygiene to a leaky gut to metabolic syndrome to recurrent herpetic cold sores—will increase your risk of cognitive decline. Just as predictable, identifying and treating these pathogens, along with lowering the inflammation, is beneficial.

The number two demand on the neuroplasticity subnetwork is toxins (which actually check multiple boxes, since they can reduce energetics, cause inflammation, reduce trophic support, impact neurotransmitters, and increase stress), and there are three types: inorganics (like air pollution and mercury), organics (like anesthetic agents and glyphosate), and biotoxins (such as those produced by molds). Hence, detoxification is important for prevention and reversal of cognitive decline. This has proven to be the most difficult part of evaluation and treatment, because there are many toxins, detoxification may take years, and the current standard of care for Alzheimer’s-related dementia completely ignores biotoxins as common contributors.

The third and final entry on the major demand list is stress. Common forms and causes of stress like anxiety, depression, and insomnia are all related indicators that the nervous system is being overdriven and not coordinating functionally. We have seen repeatedly that people who do well with treatment take a big step backward when they are stressed, and this is especially true for those in whom toxins are dominant contributors. Red-eye flights, difficult relationships, surgical procedures, accidents—all these often exacerbate cognitive decline. Conversely, meditation, yoga, improved sleep, and other stress-reducing approaches represent an important part of an optimal treatment protocol.

PREVENTING DISEASE BY GETTING WAY AHEAD OF IT

Overall, this new insight into neurodegenerative diseases as network insufficiencies, born of evolutionary selection for performance over durability (the “antagonistic pleiotropy” that George Williams suggested way back in the middle of the last century) and nurtured by the insults of modern living, tells us a lot. It tells us how to gauge risk. It tells us how to evaluate people with symptoms. It tells us why there are such disparate risk factors. It tells us how to reverse disease trajectories.

But perhaps most important, it tells us how to prevent symptomatic disease, through a regimen aimed at preventing both brain aging and cumulative insults, way ahead of the wellness-to-disease point of inflection. This completely circumvents the current approach of waiting until the later, harder-to-treat stages (which typically occurs simply because people can’t believe that something can be done).

Preventing brain-aging symptoms might seem difficult, even impossible, but the truth is that, with minor modifications, it’s a remarkably similar approach to the one that renders us bulletproof to Alzheimer’s and other neurodegenerative diseases—the chief distinction being that a diagnosis of Alzheimer’s requires some inflammation, since the amyloid itself is part of the inflammatory response, whereas non-Alzheimer’s aging-related brain changes focus more on energetic insufficiency. Thus, avoiding Alzheimer’s and optimizing brain aging are nearly identical concepts.

If we prevent aging and mitigate the cognitive insults we face throughout life, we won’t have to worry about diseases like Alzheimer’s. We can have a lifetime of performance—a brainspan that lasts for a hundred years or more.
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Adding Insults to Aging


Dismiss that which insults your soul.

—WALT WHITMAN



Aging is inevitable.

At least, that’s what we’ve been told for a very long time. And, with the greatest of respect to scientific colleagues who have proposed that it might not have to be this way, there is still no conclusive evidence that we will be living in a post-aging world any time soon.1 But that doesn’t mean we have to experience aging in the way we’ve come to expect—especially not when it comes to brain aging.

Aging is a biological process that is often correlated with the chronological number of years we spend on this planet. It’s not, however, caused by those years. We all know people who look and act older than they are. And these days we’re coming to meet more people who look and act much younger than they are. So, intuitively, we know that age and aging are not synonymous. Thus, as we will use the term for the rest of this book, aging is not something that happens at a fixed rate; instead, it is the mutable deterioration of physiological functions. Particularly, we will mainly speak of functions that relate to cognition—although, as we will see, it is not helpful to separate our bodies from our minds, as aging in any one place in our bodies will soon affect cognition.

It was long thought that the earliest forms of life did not age. Given, however, that it has been shown that even bacteria experience a condition that looks very much like aging at a molecular level, it is likely that aging originated in some of the world’s earliest life-forms due to antagonistic pleiotropy—that ancient trade-off to gain immediate performance at the expense of durability and protection.2

Aging is a key driver of the disease-causing imbalances I mentioned in chapter 1. A body that has experienced higher rates of aging, after all, is less adept at processing insulin, less capable of shutting out or expelling toxins, less able to fight off pathogens, more subject to genetic mutations that might not be conducive to survival in the modern world, and less able to adequately produce the neurotrophic factors that regulate every system, including those that control our response to stress, such as cortisol. Thus, aging can be thought of as an “integrative insult,” or one that affects all the body’s systems.

But it’s important to note that cognitive decline, and resultant neurodegeneration, can also happen irrespective of aging—indeed, decline can come simply as a result of the insults (such as infections and toxins) to which we are exposed. Thus, while fighting aging is a very good start for preventing cognitive decline, if we want to live for a hundred years with the ability to think and reason, to remember and problem-solve, to adapt to new ideas and environments, and to make decisions quickly and logically, we cannot only address biological aging. We’re also going to have to account for the accumulated insults we suffer along the way.

But here’s the thing: Everything we do to protect ourselves against these insults appears to have an effect on aging as well—that is, slowing down integrative insults to the point that they’re no longer such a potent risk factor for cognitive decline. Instead, our brains are well equipped to deal with such insults at eighty, ninety, one hundred years old, and beyond.

THE SWEETEST POISON

One of the most common questions I am asked is, “What is the single most important thing to do to avoid brain aging and cognitive decline?”

I always explain that it’s not about one thing. As we’ve discussed, there are six major groups—three needs of supply and three burdens of demand—that must be addressed to keep our metastable brains protected while enjoying full performance, and many members in each group, so that each of us has a different set of contributors of imbalance. But there is one thing that impacts all six groups, so if you had to choose only one thing that would have the greatest impact—one big bogeyman to defeat—it would be sugar. (We will delve into diet and nutrition in further detail in chapter 7.) Sugar is the biochemical equivalent of a million years of evolution compressed into 30 minutes:  Just as our ancestors’ DNA was selected over the eons for performance over durability, so we select sugar for a brief burst of energy, at the expense of lifespan and brainspan.

Alas, quitting sugar isn’t easy. We’re evolutionarily primed to love it because it offers an incredibly rapid burst of energy—the sort of verve our ancestors needed to compete for survival in a world in which short-term performance is evolutionarily prioritized over long-term protection. This wouldn’t have been possible if we had not evolved to be such rapid producers of insulin, which enhances the capacity of skeletal muscle to produce mitochondrial adenosine triphosphate (ATP), which is the source of most energy in our cells. In the modern world, though, we’ve learned to process sugar efficiently, pack it into all manner of edible things, and even sprinkle extra onto and into food and drinks we somehow don’t believe are naturally “sweet enough.”

We can easily see sugar’s impact on aging on the largest organ of the human body: our skin, which often reflects what’s going on in our other systems. Glucose and fructose create chemical bonds with the fibers of collagen and elastin, the main structural proteins in our skin, rendering the fibers less capable of repair and making the neighboring proteins brittle. This process, which results in advanced glycation end products (AGEs), is happening throughout the body, including in the brain, where AGE receptors play a role in amyloid’s inflammation and negative impact on memory. But we can see it most obviously in the skin, in part because it is further aggravated by ultraviolet light.3

If sugar
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