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CHAPTER 1

U Defined

The Hidden Connection Linking Our Modern Ailments, from Diabetes to Dementia

But not only is the pulse affected in this way by the uric acid, but it in turn affects the circulation in, and the function of, several important organs in a way, and to an extent which leads little doubt as to the real existence of the cause and effect of which I have been speaking.

—Alexander Haig, Uric Acid as a Factor in the Causation of Disease, 1892

When you think about the laws of nature we’ve all come to accept and live by, such as the effects of gravity, the principles of time and space, and even the importance of food and water to human survival, you probably think of some old philosophers whose legacies are preserved in paintings and busts in museums today. Even if you’ve never studied physics, chemistry, or medicine, a few names likely come to mind: Hippocrates, Aristotle, Plato, Newton, and perhaps the Greek physician Galen, who—before the fall of the Roman Empire—was the first to describe the blood in our arteries and cranial nerves. In more recent history, we’ve had the great Louis Pasteur, who introduced us to the world of microorganisms; Edward Jenner, who created the first functional vaccine; Ignaz Semmelweis, who taught us the importance of hand washing, especially in health-care settings; Albert Einstein, with his theory of relativity; and Sir William Osler, who revolutionized the practice of medicine in the twentieth century, teaching doctors the importance of clinic-based learning rather than exclusive reliance on textbooks. But you probably have not heard of the nineteenth-century doctor from Scotland whom I introduced a few pages ago by the name of Alexander Haig.

Like other doctors who have achieved medical breakthroughs, Dr. Haig experimented on himself first. He documented tremendous health improvements after he went on a diet designed to drop his uric acid level. In the late 1800s, he eliminated meat in a bid to snuff out the migraines he’d suffered from for years, and it worked. Meat, as you’ll soon learn, contains ingredients that raise uric acid levels in the body (purines; see here for details). He then suggested that excess uric acid may cause not only headaches and migraines but also depression and epilepsy. He ultimately came to the conclusion that a vast array of common diseases was related to elevated uric acid, including cardiovascular disease, cancer, dementia, gout, hypertension, and stroke. Haig in fact is credited for being one of the first physicians to link a surfeit of uric acid to hypertension as he painstakingly explored the relationship of uric acid to blood pressure and blood flow. In his seminal 1892 book Uric Acid as a Factor in the Causation of Disease, he wrote:

If my premises are good, and my deductions are sound, and if uric acid really influences the circulation to the extent which I have been led to believe that it does, it follows that uric acid really dominates the function, nutrition, and structure of the human body to an extent which has never yet been dreamed of in our philosophy, and in place of affecting the structure of a few comparatively insignificant fibrous tissues in which it is found after death, it may really direct the development, life history, and final decay and dissolution of every tissue, from the most important nurse centres and the most active glands, to the matrix of the nails and the structure of the skin and hair.1

Although Dr. Haig’s book went through seven editions and was translated into several languages, and although he consulted with patients around the world and as far away as India and China, his work was only whispered about during the twentieth century. But then, in the twenty-first century, the evidence supporting uric acid’s role in Western society’s health challenges became too voluminous to be ignored. It was time to revisit this “physiologic alarm signal,” as Dr. Richard Johnson calls it.2

Purines and Uric Acid: What’s the Connection?

Purines are natural organic substances found in the body, where they serve important functions and help form our body’s core genetic material—both DNA and RNA. Purines, in fact, belong to a family of nitrogen-containing molecules known as nitrogenous bases; they help build certain nucleotide base pairs (backbones) in both DNA and RNA. Picture the classic image of the helical, twisted, ladderlike structure of DNA: its rungs include purine molecules. Which means when genetic material is broken down, purines are released.

Purines are truly building blocks of life: along with pyrimidines, which are also nitrogenous bases, purines help build the genetic material in every living organism. They also serve important roles when they connect with certain cells via special receptors on those cells, initiating far-reaching repercussions—affecting blood flow, heart function, inflammatory and immune responses, the experience of pain, digestive function, and the absorption of nutrients. Some purines even act as neurotransmitters and antioxidants.

Around two-thirds of purines in the body are endogenous—they are produced naturally by the body and found inside cells. Your body’s cells are in a perpetual state of death and renewal, and the endogenous purines from damaged, dying, or dead cells must be processed. Purines are also found in many foods such as liver, certain seafoods and meats, and alcohol. These are the exogenous purines that enter the body through our diets and are metabolized as part of the digestive process. So your body’s total purine pool is a combination of both endogenous and exogenous purines, and when these are processed by the body, the final end product of their metabolism is uric acid. Purines themselves are not necessarily harmful, but if the amount of purines becomes excessive and the body cannot keep up with processing them, too much uric acid builds up in the bloodstream. Most of the excess uric acid produced dissolves in the blood, passes through the kidneys, and leaves the body in urine. But many things can prevent proper elimination of uric acid, which can build to high levels in the blood and cause adverse effects on metabolism that have a domino effect throughout the body and brain.

THE FAT SWITCH

Getting to the root of high blood pressure and heart disease—driving forces in mortality—has been a vexing endeavor for decades among scientists worldwide. A game-changing study that began in the middle of the last century and continues today has sparked new insights, leading to a refresher course on uric acid in modern medicine. Let me explain.

One of the most prized and respected studies ever done in America, the famous Framingham Heart Study, added volumes of data to our understanding of certain risk factors for disease, especially for the leading killer of all: heart disease.3 It commenced in 1948 with the recruitment of 5,209 men and women between the ages of thirty and sixty-two from the town of Framingham, Massachusetts, none of whom had yet suffered a heart attack or stroke or even had symptoms of cardiovascular disease. Since then, the study has added several generations stemming from the original group to the pool, which has allowed scientists to carefully monitor these populations and gather clues to physiological conditions within the context of myriad factors—age, sex, psychosocial issues, physical traits, and genetic patterns. Although it was originally focused on heart disease, the study has provided extraordinary and, frankly, irresistible opportunities to examine the processes of other diseases, from diabetes to dementia.

In 1999, the study’s authors reported that elevated uric acid did not by itself cause heart disease, arguing instead that high blood pressure elevated the risk of the disease and happened to raise uric acid levels at the same time.4 This conclusion, however, did not sit well with Dr. Rick Johnson, because the researchers had not tested their hypothesis on laboratory animals. It was an incomplete conclusion. Johnson, then at the University of Florida College of Medicine, had been studying the underlying causes of obesity, diabetes, hypertension, and kidney disease for decades and had authored hundreds of research articles about his findings.5 He led his own study to see if raising uric acid levels with a drug would also raise blood pressure or harm kidney function.6 Just a few years previously, he’d shown that subtle kidney injuries in rats could cause high blood pressure, a finding that had stunned him and his colleagues.7 The experiment led them to conduct a series of further studies, revealing that elevated uric acid levels in rats caused high blood pressure in two ways.8

First, high uric acid sets off a cascade of biochemical reactions collectively called oxidative stress, which constricts blood vessels. In turn, blood pressure rises as the heart is forced to pump harder to circulate blood. But lowering uric acid reverses this effect. Second, when there’s an unrelenting surplus of uric acid, lasting injury and inflammation in the kidneys can occur, which makes them less able to do their job and excrete salt. This salt retention further contributes to rising blood pressure, as that extra salt in the bloodstream pulls water into your blood vessels, increasing the total amount (volume) of blood inside them. And with more blood flowing through your blood vessels, the pressure inside them increases, just as it does in a garden hose when it’s turned on high.

When Johnson and his team studied humans to see if they responded similarly to elevated levels of uric acid, he measured the acid in obese adolescents who’d been recently diagnosed with hypertension.9 To his astonishment, fully 90 percent of them had elevated uric acid. He and his team then proceeded to treat thirty of the patients with allopurinol, a drug that lowers uric acid by blocking an enzyme in the body that’s needed to produce the acid. It’s important to note that the drug restored blood pressure to normal in 85 percent of the adolescents simply by lowering their uric acid. This enlightening study landed in the prestigious Journal of the American Medical Association back in 2008, and the results have since been replicated numerous times by other researchers around the world, including in studies focused on adults. In fact, studies done on adults with asymptomatic hyperuricemia show that administering allopurinol to lower uric acid improves many factors involved in cardiovascular and cerebral functioning, from blood pressure and blood fats to inflammatory markers.10 But it would take scientists time to fully elucidate the cause-and-effect connections in such eye-opening findings—time for them to notice and catch up on all the accruing evidence about uric acid.11

A provocative question that Johnson sought to answer: Which comes first, obesity or high blood pressure? Could uric acid, he wondered, be the trigger not only for high blood pressure but also for obesity itself? He then thought about our evolution and the concept of “survival of the fattest”: we are hardwired, like other primates, to store fat when calories are abundant in preparation for times of food shortage. We are very efficient at storing energy when food is plentiful. We are also programmed to become insulin-resistant under certain circumstances in order to save precious glucose in the blood for the brain, so it can remain fully functional and quick-witted—a survival mechanism that allows us to find food and water. Johnson called this special programming the “fat switch” and went so far as to explain that it resulted from a series of genetic mutations that took place over millions of years in our ancestral great apes before we Homo sapiens emerged. As you’ll see in the next chapter, at the heart of this biology in the animal kingdom is an enzyme called uricase, which converts uric acid into other substances that can be easily expelled by the kidneys. Uricase is found in most species of fish and amphibians, some other mammals, and even bacteria—but not in birds, most reptiles, or mammals of the hominoid family, which includes our fossil ancestors, the anthropoid apes, and us.

What exactly happened to our uricase? Did Mother Nature make a horrendous mistake? No: over the course of evolution, and for the sake of their own survival, our ancestral apes disabled the genes needed for making uricase, turning them into “pseudogenes,” or the biological version of corrupted computer files.12 Put simply, the genes that encode uricase developed mutations that stopped our distant ancestors, and us, from making the enzyme at all. In order to develop the fat switch, we had to increase our uric acid levels by deactivating the various genes holding the instructions to produce uricase. Less uricase equals more uric acid, enabling the fat switch to turn on.

It was a dicey evolutionary compromise: cut the function of the uricase genes to allow for more efficient energy storage, less risk of starvation, and ultimately better chances of survival. Our defunct uricase genes are the reason why our blood contains three to ten times more uric acid than that of other mammals, predisposing us to certain health conditions. Indeed, we simply have not evolved the physiology to handle the many calories that are available to us around the clock year-round. Fructose is particularly offensive because, as you’ll see later on, it’s been shown to be incredibly effective at flipping that switch and causing the body to hoard fat and raise both blood sugar and blood pressure levels—directly through the actions of uric acid. Briefly, fructose generates uric acid as the body metabolizes it, and without uricase to break all that uric acid down easily, the fat switch stays in the On mode and that fructose gets turned into fat. “Fruit‑to‑fat” physiology saved ancient primates from dying during long fruitless winters. But circumstances have changed, although our genetics—and, therefore, our physiology—have not.

Making matters worse, uric acid buildup amplifies fructose’s effects. It’s a double whammy. Researchers have shown that mice fed a high-fructose diet ate more and moved less than mice on a more healthful diet.13 The mice also accumulated more fat: this increase in body weight happens in part because fructose silences the hormone leptin, which we need to tell us to stop eating. Even moderate consumption of fructose can have monumental effects on liver health, fat metabolism, insulin resistance, and eating behavior.14 I’ll get to all this biochemistry in more detail soon, but for now know that while we may be genetically doomed to be fat in a world of calories galore, we get to consciously choose those calories, and they are not all created equal. We also get to decide how to leverage the body’s preferred support staff: sleep, exercise, and time-restricted eating.

In the title of a 2016 paper, a group of researchers in Turkey and Japan put it bluntly: “Uric Acid in Metabolic Syndrome: From an Innocent Bystander to a Central Player,” stating that uric acid has officially been “incriminated in a number of chronic disease states, including hypertension, metabolic syndrome, diabetes, non-alcoholic fatty liver disease, and chronic kidney disease.”15 Their conclusion is informative: “While uric acid was once the lonely dinner conversation for those suffering from gout or kidney stones, it is now being evaluated as a potential master conductor in the worldwide symphony of obesity, diabetes, and cardiorenal disease.” (Cardiorenal disease refers to a spectrum of disorders involving both the heart and kidneys.) I’d italicize master conductor because it says so much.

In a larger study conducted in Japan in 2020, which followed more than half a million people between the ages of forty and seventy-four over the course of seven years, researchers looked at the association between uric acid in the blood and both cardiovascular and all-cause mortality.16 They found that “A significant increase in the hazard ratio for all-cause mortality was noted with serum uric acid levels > [greater than or equal to] 7 mg/dL in men and > 5 mg/dL in women. A similar trend was observed for cardiovascular mortality.” The study disclosed that even a slight increase in blood levels of uric acid was an independent risk factor for death in both men and women. Moreover, the threshold values of uric acid for mortality might be different for men and women. I know I haven’t covered these values yet, but as a prelude to information later in the book, I’ll say that you want to keep your uric acid level at or below 5.5 mg/dL whether you’re a man, woman, or child. This recommendation is a more rigorous goal than established medical guidelines deem normal, but remember we’re aiming for optimal—a loftier bar. Although men generally have higher uric acid levels than women (and bear a higher overall risk for hyperuricemia and gout), that does not mean that maintaining a level below 5.5 mg/dL is impossible. It may mean that some men will have to work harder at dropping their acid than women will, but that’s all the more reason for them to follow this program.

We can’t forget the seminal study I briefly highlighted in the introduction, which found, over an eight-year period, a 16 percent increase in the risk of death from any cause among people with elevated uric acid as well as a nearly 40 percent increase in the risk of death from cardiovascular disease and a 35 percent increase in the risk of death from ischemic stroke, which is caused by a blocked artery that supplies blood to the brain.17 Moreover, the researchers discovered a snowball effect—an 8 to 13 percent increase in the risk of death with every milligram per deciliter of uric acid in the blood above 7 mg/dL. This was no small study, as it involved more than forty thousand men and nearly fifty thousand women thirty-five years of age and older who were tracked over those years. What I find truly remarkable is that research now shows that the risk of death from having elevated uric acid is higher than it would be even if you had a history of coronary heart disease! Something else that struck me in my deep dive into the research: you may not have high blood pressure; you may not be obese or diabetic or even a cigarette smoker; nonetheless, having elevated uric acid—even minimally—increases your risk of premature death.

A good question: Why haven’t we heard of this before? Well, historically, as I’ve mentioned, we’ve only heard about elevated uric acid in the context of gout and kidney stones. But now we are finally documenting the silent killer: asymptomatic hyperuricemia. Uric acid levels on the high side do harm the body, but you don’t know it’s happening because you don’t experience symptoms and you don’t suffer from gout or kidney issues. Yet asymptomatic hyperuricemia can predict the development of high blood pressure, obesity, diabetes, chronic kidney disease, and nonalcoholic fatty liver disease. Nonalcoholic fatty liver disease, or NAFLD, happens to be one of the most common chronic liver diseases and has been called an “emerging driver of hypertension.”18 The prevalence of NAFLD has doubled during last twenty years, ranging from 24 to 42 percent in Western countries and 5 to 30 percent in Asian countries.19 And once again, uric acid plays a prominent role, directly increasing the production of fat in the liver cells, which ultimately leads to NAFLD.

Fatty livers are commonly seen among alcoholics, whose overconsumption triggers an excessive amount of fat in the liver. But many people who don’t drink much or even any alcohol can wind up with the same problem thanks to the same process—disruption in the body’s metabolism causes the buildup of fat in the liver, crippling its function and potentially leading to irreversible scarring and cirrhosis. The well-known primary causes of NAFLD are obesity, diabetes, abnormal blood fats (dyslipidemia), and insulin resistance. High blood pressure and high uric acid levels are also implicated, and new research reveals that, contrary to received wisdom, you don’t have to be overweight or obese to have NAFLD.20 Plenty of people are walking around today at an ideal weight but carrying a heavy fatty liver on the road to failure. In fact, some doctors have slowed the progression of NAFLD just by reducing levels of uric acid with drugs and lifestyle strategies.21 That speaks volumes.

One of the underlying forces connecting all these conditions is inflammation. Elevated uric acid and elevated systemic inflammation go hand in hand, as high uric acid amplifies and stokes inflammation.22 Many people have gotten the memo that chronic inflammation is a fundamental cause of serious health challenges and death; it’s associated with coronary artery disease, cancer, diabetes, Alzheimer’s disease, and virtually every other chronic disease you can imagine. Nobody debates this fact now, but it wasn’t long ago that we couldn’t fathom a connection between stubbing a toe (and experiencing acute redness and swelling—the clear and obvious signs of inflammation) and developing Alzheimer’s disease (whose central mechanism is invisible and imperceptible inflammation). That doesn’t mean that stubbing your toe causes Alzheimer’s, but both problems share the same underlying phenomenon: inflammation. Similarly, heart disease and cancer are two different diseases with a single common denominator: inflammation.

On February 23, 2004, the cover of Time magazine pictured a silhouette of a human seemingly on fire with the bold headline:  the secret killer.23 The feature story was about the “surprising link between inflammation and heart attacks, cancer, Alzheimer’s, and other diseases.”24 The concept was merely a “theory” then, with most of the evidence “circumstantial” but “starting to look pretty good” as doctors began to note dramatic improvements across the board when patients with various conditions benefited from anti-inflammatory drugs.25 In retrospect, it’s astonishing to think that fewer than twenty years ago we were just beginning to grasp a fundamental cause of chronic diseases. It’s also astonishing to think that the same inflammatory strategies our bodies have used for millennia to ward off microbial invaders and help heal open wounds could slip beyond our control and leave us chronically inflamed: it’s as if, from an evolutionary perspective, we’ve become victims of our own success. Rather than a transitory and helpful immunological defense mechanism, inflammation has become persistent and harmful—ultimately preventing us from reaching a ripe old age.

I love borrowing the analogy that my good friend and colleague Dr. David Ludwig, a nutrition researcher, physician, and professor at Harvard Medical School, uses to describe the fires within: “Imagine rubbing the underside of your arm with sandpaper. Before long, the area would become red, swollen, and tender—the hallmarks of acute inflammation. Now imagine that this inflammatory process took place over many years within your body, affecting all the vital organs as a result of poor diet, stress, sleep deprivation, lack of enough exercise, and other exposures. Chronic inflammation may not be immediately painful, but it silently underlies the greatest killers of our era.”26 Now we need to factor in uric acid as an important part of the story—another way we’ve become victims of our own success from an evolutionary standpoint. Studies are under way that chart parallel rises in both uric acid levels and chronic inflammation, which is often measured by the amount of C‑reactive protein in the blood.

Some of you may already know that C‑reactive protein (CRP) is a common marker of inflammation in the body that’s easily tested through blood work. Ideal levels are 3 mg/L (milligrams per liter) or below; elevations above that are linked to all manner of ills. Many factors are associated with increased CRP, including extra weight, diabetes, hypertension, cigarette smoking, estrogen replacement therapy, high cholesterol, and even some genetic predispositions. High CRP is a common denominator in physical dysfunction and disease and is associated with a wide spectrum of inflammatory conditions, such as rheumatoid arthritis, coronary heart disease, age-related macular degeneration, Parkinson’s disease, hemorrhagic stroke, and type 2 diabetes. In my world, high CRP is a huge risk factor for brain damage, cognitive decline, depression, and dementias, including Alzheimer’s disease. And now we know that uric acid levels and CRP share a relationship: elevated uric acid directly correlates with the presence of elevated CRP as well as other inflammatory chemicals (cytokines). In one study, for example, which involved a collaborative effort between Italian researchers and the National Institutes of Health’s National Institute on Aging, increases in uric acid directly predicted increases in CRP over a three-year period among a large group of men and women between the ages of twenty-one and ninety-eight.27

In another rather alarming study that attempted to determine the connection between uric acid and inflammatory chemicals, including CRP, a team of German researchers found that elevated uric acid in a group of more than a thousand high-risk patients between the ages of thirty and seventy, all of whom had stable coronary artery disease, was a better predictor of future adverse cardiovascular disease (CVD) events than either CRP or IL‑6 (interleuken‑6), another marker of inflammation in the body.28 In their conclusions, they stated that the relationship between elevated uric acid and increased risk for future CVD events was “statistically significant,” even when they adjusted for other risk factors. And they suggested that elevated uric acid alone could be causing these adverse episodes—a connection not seen between the inflammatory markers and CVD events. The most troubling finding in this study is that it showed an increased risk for CVD events from elevations in uric acid still within the normal range.

It bears reiterating: the risk increase was clearly evident at levels considered normal. Other studies have confirmed these findings, showing that uric acid levels mirror levels of systemic inflammation and can actually serve not only as a surrogate marker of inflammation but also as an amplifier of that inflammation. Which means that uric acid levels are directly tied to every malady under the inflammatory sun. This is what places high uric acid at the heart of any conversation about risk of disease.

The lesson is clear: unchecked uric acid could be a death knell. I should add that this is not just about adults and senior citizens who misguidedly assume they will struggle with chronic conditions stemming from age and the natural wear and tear on the body. This message has important implications for children, too, who are increasingly diagnosed with problems previously only seen in adults—insulin resistance, diabetes (cases of type 2 diabetes more than doubled among children during the coronavirus pandemic), hypertension, obesity, NAFLD, early signs of cardiovascular disease, and, yes, elevated uric acid.29 It’s now been established in the medical literature through large studies spanning more than a decade that elevations in uric acid in childhood play a key role in—and can in fact predict—the development of high blood pressure and kidney disease in adulthood.30 Clearly, the manifestations of illness start in youth simply with hyperuricemia, much of which goes unnoticed. And, intriguingly, uric acid levels in teenagers’ saliva can even predict their body fat accumulation in later life.31 This could mean that we have a new noninvasive way to detect early changes in an adolescent’s physiology that could lead to unwanted outcomes with regard to weight and metabolism.

The Highs and Lows: Know Your Numbers

When we get to the programmatic instructions in part 2, I’ll recommend that you test your uric acid level first thing in the morning at least weekly, before eating or exercising. Testing for uric acid affords you a window into the health and function of your metabolism that has everything to do with your total health and risk of decline. Uric acid tends to increase during sleep and reaches its highest point at around 5:00 a.m., which is, interestingly, about the same time of day that heart attacks peak.

In addition, I’ll encourage you to test your blood glucose regularly, ideally with a continuous glucose monitor so you know exactly where you are at any given time and how your daily choices are affecting your biology. You can track how your body responds to food, meal timing, exercise, stress, and sleep in real time. The combination of routinely testing your uric acid and blood glucose is among the most powerful strategies for managing your health and knowing when to take action through interventions such as reducing your intake of certain foods and timing your workouts to streamline your metabolism. Self-testing, however, will not be a requirement on the LUV Diet. If you follow the program, even without the testing, I trust you’ll experience positive changes that will keep you going strong and progressing toward optimal health. But at that point, you’ll probably want to see your numbers!

URIC ACID: FROM YOUR METABOLISM TO YOUR IMMUNITY

For years doctors have known that obese people and people with heart disease and unhealthful levels of blood fats have higher uric acid levels than their lean, fit counterparts who have normal levels of blood fats. But they didn’t pay much attention to those uric acid levels or realize that these levels were playing a big role in the connection between obesity and blood fats—until now.

The prevalence of obesity and obesity-related diseases in the United States and worldwide is increasing rapidly: an astounding 73.6 percent of the US population over the age of twenty is considered overweight or obese.32 That’s roughly three out of four adults. In the obesity category alone, 42.5 percent of adults over twenty are obese.33 And, as noted by scientists in a 2019 paper published in the International Journal of Obesity, it is estimated that fully half of adults in the United States will be classified as obese by 2030.34 That’s breathtaking. Even more breathtaking is the fact that diabetes, the condition most associated with obesity, now afflicts a little more than 10 percent of the US population. And kids are not spared: more than 20 percent of adolescents between the ages of twelve and nineteen, and children between the ages of six and eleven, are obese.35 In the two‑to‑five age group, the percentage of obese kids hovers just above 13 percent.36

Obesity is just one of many metabolic diseases that fall under the umbrella term metabolic syndrome (also known as MetS or syndrome X), which poses the greatest public health threat in the twenty-first century. To be clear, metabolic syndrome refers to a cluster of conditions that increase the risk of heart disease, stroke, diabetes, sleep apnea, liver and kidney disease, cancer, and Alzheimer’s disease. And it even immensely raises the risk of dying from an infection such as COVID‑19 (see here) or at least the risk of suffering from long-term symptoms that don’t abate after the acute infection has cleared.

Metabolic syndrome comprises five key characteristics—you only need to check three of the boxes below to receive the diagnosis:

 

•high blood pressure;
•elevated blood sugar;
•excess body fat around the waist (greater than forty inches in men or thirty-five inches in women);
•elevated triglycerides in the blood (a type of blood fat); and
•abnormal cholesterol levels (notably, low HDL, or low “good” cholesterol).
 

Most of the characteristics of metabolic syndrome aren’t obvious unless you’re looking for them. Many medical experts say that metabolic syndrome may be the most common and serious condition you’ve never heard of. And yet it’s on the rise. The condition is now known to affect nearly 35 percent of adults, a percentage that increases to around 50 among people at least sixty years old.37 Although metabolic syndrome is less common among normal-weight individuals than among overweight and obese people, it does occur in the former group. As the CDC said in 2020, in the wake of a study by researchers at New York University, people who are of normal weight and have metabolic syndrome have a 70 percent higher risk of dying than people who do not have the condition.38 Moreover, the mortality rate was found to be even higher in the group of people of normal weight with metabolic syndrome compared to people in the overweight or obese group without the syndrome. The authors of the study stressed the importance of finding those individuals with metabolic syndrome who defy the stereotype of being overweight or obese as well. When you’re at a normal weight but can check off three of those boxes, then you’ve got a lot going on behind the scenes, and that surely involves uric acid, especially its role in creating and storing fat. In fact, creating and storing fat is so central to all the components of metabolic syndrome that researchers are now looking at giving metabolic syndrome a new name: “fat storage condition.”39

Many people don’t think metabolic diseases are all that harmful, or that they can factor so enormously into the risk of contracting very disparate illnesses, deadly infections included. After all, the thinking goes, people with elevated blood sugar, hypertension, and/or high cholesterol can manage and control their conditions with drugs and lifestyle strategies. But metabolic disorders are scourges. They significantly raise the risk not only of developing diabetes, cardiovascular disease, and chronic kidney disease but also of developing many degenerative diseases in later life—dementias and Alzheimer’s disease included. In fact, as I’ve written extensively in the past, diabetes and brain disease are this country’s costliest and most pernicious diseases, yet they are largely preventable and are uniquely tied together: having type 2 diabetes at least doubles one’s risk for Alzheimer’s and may increase a vulnerable person’s risk for the disease as much as fourfold.40 Specifically, contracting type 2 diabetes before age sixty doubles dementia risk, and for every five years a person lives with diabetes, his or her dementia risk increases by 24 percent.41 Research also has shown that the road to serious cognitive decline from consuming too many sugary foods doesn’t even have to involve diabetes.42 In other words, the higher the blood sugar, the faster the cognitive decline—regardless of whether a person is diabetic or not. This relationship holds true with uric acid, too, as you’ll see: the higher the uric acid level, the faster the cognitive decline, even in the absence of gout or kidney disease. Scientists have already documented a direct correlation between elevated uric acid and brain shrinkage with declining cognitive performance. (So much for hyperuricemia being “asymptomatic”!) What’s more, you’ll see how “cerebral fructose metabolism” is now considered a potential major driver of Alzheimer’s disease.43 The way fructose behaves in the brain, and how it’s metabolized, can be deleterious to the brain’s energy dynamics and, ultimately, its health and functionality.

A NOTE ABOUT COVID

The connection between the risk of dying from an infection such as COVID‑19 and having metabolic dysfunction may not seem obvious at first, but it’s profound and relates to the entire premise of this book. To grasp the elusive link, look no further than the high mortality rate among people with metabolic syndrome who suffered from COVID‑19. By mid-January of 2021, researchers had declared metabolic syndrome a striking forecaster for severe disease outcomes in COVID‑19 patients.44 The numbers are stunning: patients with metabolic syndrome have a 40 percent increase in all-cause mortality, a 68 percent increase in the need for critical-care services, and a 90 percent increase in the need for mechanical ventilation compared to patients without metabolic syndrome. And studies on the relationship between uric acid and COVID‑19 are beginning to appear in the literature, showing that people who are admitted to a hospital with the infection and elevated levels of uric acid are 2.6 times more likely to end up in the ICU on a ventilator, or dying, than patients whose levels are normal.45

It’s no wonder that the stage was already set for a health catastrophe when COVID‑19 hitched a ride across the world on boats, planes, trains, and automobiles.

There’s a lot we still don’t know about this virus and its long-term effects in people who’ve been exposed to it. In my field, doctors and researchers are furiously trying to figure out what kind of long-term complications a COVID‑19 infection may have on brain function and the risk of neurodegeneration, including Alzheimer’s disease, later on. COVID‑19 is at first a respiratory infection, but we know it’s also an inflammatory vascular disease that has far-reaching, ricocheting effects throughout the body, with damage to virtually all tissues, including those of the cardiovascular and neurological systems. When it became obvious that the virus caused neurological deficits, from minor ones such as temporary loss of taste and smell to more serious problems such as stroke, seizures, and delirium—not to mention psychiatric disorders such as anxiety and depression—people woke up to the fact that this is not just a bad flu. By one large study’s calculation, a third of patients diagnosed with COVID‑19 experience a psychiatric or neurological illness within six months.46 That places COVID‑19 in its own unique box.

Once this pandemic subsides, we will still live in a long aftermath during which tens of millions of people who’ve been infected may be managing COVID-related symptoms indefinitely—the so‑called long-haulers. The two main drivers of long-haul COVID‑19 seem to be organ and blood vessel damage as well as immune overreaction. Whether an individual becomes a long-hauler is likely the result of a complex interplay of genetic, epigenetic, and environmental factors. My hope is that patterns in the accumulating data will help us better predict who is more likely to have a prolonged illness and learn how best to treat those individuals. Long-haul recovery programs are appearing throughout the country, including at places like Mount Sinai Hospital in New York City, where a post-COVID clinic has been established. If you’re among the long-haulers, I recommend participating in one of these programs and staying as close to the cutting edge of new treatments as possible.

We may not have a lot of control over factors that can threaten immune regulation, such as cancer and chemotherapy, but when it comes to problems such as diabetes, coronary artery disease, and obesity, our lifestyle choices turn out to be highly influential. Among the common conditions that separate people who either suffered immensely or died from COVID‑19 from those who did not is obesity. In a study published in Obesity Reviews, researchers at several universities and the World Bank performed a meta-analysis of seventy-five studies that looked at the relationship of obesity to the spectrum of COVID‑19 events—from the risk of contracting it to death as a result of it.47 The findings of this report are telling. In comparing obese to nonobese individuals, obesity was associated with a 46 percent higher risk of being COVID-positive, a 113 percent higher risk of hospitalization, a 74 percent higher risk of ICU admission, and a 48 percent higher risk of death from the virus. The authors made it quite clear that mechanistically, one of the main reasons for these metrics related to obesity centers on disruption of immune function, stating, “The immunological impairments from individuals with obesity demonstrate the convergence of chronic and infectious disease risks. They expose a large portion of the world population with overweight/obesity status to greater risk of pulmonary viral infections like COVID‑19.”

We hopefully await the development of global herd immunity as well as more effective treatment protocols for the virus’s impact in the people who contract it. But it’s important to embrace the fact that we are not powerless when it comes to both our infection risk and outcomes. Our lifestyle choices in areas such as diet, sleep, exercise, and dealing with stress all factor into our immune competence and may well deny this coronavirus the chance to take additional advantage of us and spread itself even further.

Another way to look at the pandemic is to appreciate the opportunities it affords us to become more aware and proactive in our daily lives in pursuit of optimal health. And as this book shows, if uric acid levels, like a road sign on our journey, can help us predict future health challenges, we had best pay attention. We had best open our eyes to this new perspective and strategy in our toolbox.

A LURID AFFAIR

The relationship between uric acid and metabolic syndrome is among the hottest areas of study today, and fructose is public enemy number one because of its role in fueling ever-increasing levels of uric acid and aggravating metabolic syndrome. In a large, carefully conducted meta-analysis covering fifteen studies worldwide, a team of Iranian researchers showed that consumption of fructose in industrialized foods, such as sweetened beverages, is one of the chief causes of metabolic syndrome in otherwise healthy adults.48 Although the researchers did not look specifically at uric acid, we know it’s a prominent downstream product of fructose metabolism, and plenty of other studies have established a causal role for it in fructose-induced metabolic syndrome—so much so that hyperuricemia is now considered a “new marker for metabolic syndrome.”49

Highlights of these recent findings prove that we can no longer ignore uric acid or cast this metabolite aside as an innocent bystander. Uric acid must be prioritized right alongside other biomarkers such as blood glucose, body weight, blood pressure, and LDL (the bad kind of cholesterol). I’d go further, however, and agree with the many researchers who are now declaring uric acid a contributory causal factor in elevating these measurements.50 This is the central thesis of Drop Acid—you’re going to learn how uric acid worsens the very biomarkers that health-care providers have been focused on for decades. And this is precisely why it’s been conclusively shown that high uric acid precedes and predicts the development of many cardiometabolic and kidney diseases.51

 

Uric acid belongs with other commonly measured biomarkers of health, such as blood glucose, body weight, blood pressure, triglycerides, and the ratio of good to bad cholesterol.

 

The underlying connections among all these conditions from a biological standpoint—and within the context of uric acid—are complex, but I’ll be offering them to you throughout the book in digestible bites. And truthfully, it’s incredibly interesting from so many perspectives. For example, one of the explanations for the relationship between elevated uric acid and insulin resistance, which is a core factor in type 2 diabetes and obesity, seems to be damage to the lining of the blood vessels—the endothelium.52 Here’s how this works.

First, it helps to know that nitric oxide (NO) is produced naturally by your body, and it’s important for many aspects of your health. Perhaps its most vital function is vasodilation, meaning it relaxes the inner muscles of the blood vessels, causing them to widen and increase circulation. As such, NO is considered one of the most powerful regulatory molecules of the cardiovascular system. But it’s also important in insulin function, because another important role of blood vessels is to facilitate insulin’s move from the bloodstream into the cells, primarily the muscle cells, where it allows glucose to enter and make glycogen (the stored form of glucose).53

Uric acid undermines NO activity in two ways: (1) by compromising its production and (2) by jeopardizing the way it does its job.54 So if there’s a lack of NO and a damper on the way NO works, both insulin function and overall cardiovascular health are compromised. Which is why a deficiency of NO and damaged NO functionality are associated with heart disease, diabetes, and even erectile dysfunction (see here). Scientists who study NO’s effects in the body have long documented the fact that reducing NO levels is a mechanism for inducing insulin resistance. When they experiment with NO‑deficient mice, the rodents display the features of metabolic syndrome. And the biological reason for this is that a roadblock of sorts has been erected between insulin and glucose. Insulin is supposed to stimulate the uptake of glucose in skeletal muscle by increasing blood flow to these tissues through a pathway that depends upon nitric oxide. So without adequate NO, insulin cannot do its job—the insulin-glucose correspondence, or activity, is disrupted. Loss of nitric oxide also triggers hypertension and a loss of vascular compliance, which refers to the ability of blood vessels to respond appropriately to changes in blood pressure.
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Let me mention one more study that showed the striking difference, in terms of uric acid, between people newly diagnosed with type 2 diabetes and their healthy counterparts.55 It involved people between the ages of forty and sixty-five in whom the researchers measured fasting blood glucose, insulin, A1c, and uric acid—charting higher values across the board for people diagnosed with type 2 diabetes. Studies like this and many others expose the ways in which elevated uric acid induces diabetes. There are a few pathways: one is the simple activation of inflammation brought on by elevated uric acid, which causes insulin resistance. And uric acid is a powerful generator, as I noted, of oxidative stress, which damages tissues and DNA and reduces nitric oxide function (thereby causing endothelial function damage), all of which further incite inflammation. The cumulative inflammatory effect alone could injure cells in the pancreas and even cause problems with the expression of the insulin gene, which causes a decrease in insulin secretion. Once the insulin-signaling system is impaired, metabolic trouble looms large.

Sex Ed: Uric Acid and ED—What’s the Connection?

Although I’m a neurologist, and as I’ve written about previously, I’ve treated a fair share of men who suffer from sexual dysfunction and are either impotent or have some level of erectile dysfunction. Many of them rely on drugs like Viagra to help them out. These patients didn’t come to me for erectile dysfunction specifically, but it was a noted issue when I asked them about that part of their lives in addition to the neurological concerns I was addressing. Had I been attuned to the uric acid connection, however, I could have added that topic to the conversation.

Erectile dysfunction, or ED, has long been associated with blood-vessel problems and cardiovascular disease. The condition is a marker of vascular dysfunction and correlates strongly with coronary artery disease. Men with a history of cardiovascular conditions such as hypertension and small vessel disease are at high risk for ED; and now elevated uric acid alone is an independent risk factor as well—even when there is no hypertension.56 How so?

We know that uric acid damages the inside lining of blood vessels, the endothelium, via inflammation and oxidative stress. This reduces the activity of nitric oxide, which is necessary for erectile function. In fact, ED drugs like Viagra and Cialis may work by increasing nitric oxide. In several recent studies, high levels of uric acid have been associated with a 36 percent increase in the risk of ED. The overconsumption of soft drinks has even been implicated in the “slow and asymptomatic progression of ED,” which eventually results in full manifestation of ED.57 So for men who are not concerned about high blood pressure, diabetes, and obesity but are concerned about their sexual health, these findings will likely speak to them.

If you didn’t follow all that science, rest assured that you’ll grasp it soon. You’ll also learn how this vital biological process relates to problems as disparate as an underactive thyroid and immune dysfunction. Given the experience of COVID‑19, we all have a heightened awareness of immunity. We seek the secrets to building immune resilience, including resilience against autoimmune diseases, and this quest most definitely involves an understanding of uric acid.58 There’s even a process in the body called autophagy, which has a starring role not only in your immunity but also in your longevity.

Autophagy (which literally means “self-eating” in Greek) is a form of cellular housecleaning that enables cells to act in a youthful manner. Fundamentally, it’s how the body removes or recycles dangerous, damaged cellular parts, including troublemaking dead “zombie cells” and pathogens. In the process, the immune system gets a boost, and this may have an impact on the risk of developing cancer, heart disease, autoimmune diseases, and neurological disorders. And here’s the critical point: uric acid suppresses autophagy and diminishes the anti-inflammatory capacity of cells. Put another way, uric acid prevents your cells from clearing out dangerous clutter and calming down inflammatory reactions.

THE SWEET SPOT: MIDDLE OF THE U

In astrobiology, a field of astronomy that studies life on earth and beyond, the phrase “the Goldilocks zone” refers to the range of distances between a planet’s orbit and its star within which the planet’s temperatures are ideal for generating liquid water. (To be sure, the phrase can be applied across many disciplines to describe phenomena that only happen within certain “just right” constraints.) The Goldilocks zone is the place where a planet can sustain life because its temperatures remain stable in the “middle”—not too hot and not too cold. Earth is a prime example of a planet in the Goldilocks zone. Medical biologists often borrow the term to describe the ideal quantities of things the body needs for health-promoting effects. Exercise too much or too little, and the result can be damaging. Same goes for sleeping too much or too little, eating too much or too little, having dangerously low or high blood sugar, and taking too much
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