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In the last decade, the rules for "outliving" heart disease—living well with your heart until you die
of some other cause—have changed dramatically.Dr. Richard Stein, the director of Preventive
Cardiology at Beth Israel Hospital in New York City, cuts through the constant stream of new
reports and often-contradictory information about preventing and treating heart disease with his
10 new rules:Rule No. 1: Be Alert to Symptoms that Signal Imminent Heart AttackRule No. 2:
Know Your Risk for Having a Heart Attack in the Next 10 YearsRule No. 3: Take a StatinRule No.
4: Exercise! It's a Proactive Way to Reduce Heart Disease and Heart Attack RiskRule No. 5: Eat
Well: Diet Guidelines for Heart HealthRule No. 6: Understand the Mind-Body ConnectionRule
No. 7: Explore Alternative TreatmentsRule No. 8: Keep Up with the Latest Tests and
TreatmentsRule No. 9: Understand the Connections to Your Gender and Your HeritageRule No.
10: Partner with Your Doctor to Reach Your Heart-Health GoalsIn plain English, Outliving Heart
Disease explains: Vascular changes that take place as you age—and how they affect your heart
• The specific risk factors affecting women, African-Americans, and other groups • The latest
research on statins—those miracle drugs that have revolutionized the prevention and treatment
of heart disease • How to create a heart-healthy diet and cardiovascular exercise program • How
depression, anxiety, and stress impact the heart, and what you can do about it.Updated with the
most current therapies and diagnostic techniques, this is the guide for every man and woman to
prevent and treat heart disease.
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book is dedicated to my wife, Roselle Shubin. Her love of life, her acts of caring, and her
passionate sense of fairness are attributes I continually try to emulate.The love that we share is
a precious gift, for which I am thankful every day.Our children, Ken and Beth, Beth’s husband,
Chris, and our grandson, Charlie, are a truly amazing source of pride, delight, and energy.My
mom, Jean, whom I remember every day, and my dad, Jacob, have given us the most precious
gifts parents could give—love, self-esteem, and their avid interest in our lives.Roselle’s parents,
Jeanette and Joe, gave us their love, their time and joy, and by example their profound sense of
goodness to all.PrefaceOUTLIVING HEART DISEASEI remember clearly when I first made the
decision to become a cardiologist and focus my work on preventing heart attacks. I had just
begun my internship at Kings County Hospital in Brooklyn, New York. My wife, Roselle, and I
lived a block away from the hospital and we were eating dinner (spaghetti, so that we could save
money for a trip to Italy). It was my first night on call and I remember worrying about spilling
tomato sauce on my still-stiff white pants and jacket. Like a kid on his first day of school, I was
excited but nervous, wondering what the evening would bring. I was twenty-five years old.At
about 8:30 my beeper went off: my first patient had arrived in the ER. By the time I got there he’d



been moved to the acute care room. Five residents were gathered around, trying to resuscitate
him as he lay face up on the stretcher. He looked like a young man, perhaps in his late thirties. A
breathing tube had been placed in his throat and connected to a respirator. Two intravenous
lines were running into him and a defibrillator was being used to shock his heart at least three
more times while I stood by. An electrocardiogram (EKG) machine was also running, its long
paper strip collecting on the floor. One of the residents looked up and saw me, and from his
expression I knew that their work was done. They stopped what had been an aggressive and
prolonged effort to restore the patient’s heartbeat.Since I arrived before he was pronounced
dead, he was technically my first admission. It was my job to tell his wife, who was waiting
outside the room, that her husband had died. I had never done that, and I truly do not remember
how I told her or what I said. We sat for a while and she told me that her husband, a science
teacher at a nearby high school, had been on the floor playing with his kids when he suddenly
collapsed. After a nurse explained about arrangements for her husband’s body, I walked her
outside to get her a cab. As we approached the curb, she turned and asked me, “How do I tell
our two children that their Daddy isn’t coming home?”I’ve lived with that question every day
since then. I talked with Roselle about it that evening when I got home, and in the years that
followed came to understand that I would never have a good enough answer, for that patient’s
wife or for any of my other patients’ loved ones. But if I became a cardiologist, I could work to
reduce the number of times the question was asked.Today I am the Director of the Urban
Community Cardiology Program at the New York University School of Medicine in New York City
and the Co-President of the Founders Affiliate of the American Heart Association (New York,
New Jersey, Connecticut, Massachusetts, Maine, Vermont, Rhode Island, and New Hampshire).
I spend a good deal of time developing programs, administering the department, and mentoring
young physicians, but the most challenging and most rewarding part of my work is the time I
devote each day to learning about my patients and from them, and using the experience and
knowledge I have gained during my career to provide them with the best possible medical care
and the best possible strategies to outlive heart disease. What challenges me every day is
crafting the information from the new science and clinical studies that have been published since
my time as a resident into practical medical strategies that keep heart disease a chronic
condition rather than a death sentence. These strategies include appropriate medications, diet,
exercise, and “mind work” that I often prescribe for my patients and which I describe in the pages
of this book.I’ve also learned from my own reactions to a disease to which almost no one is
immune, including cardiologists. During my first year of training in my new specialty, I was
assisting one of the senior cardiologists in examining X-rays of the coronary arteries of two
young men whose only complaint had been chest pain. In both cases we found extensive
blockage, and both patients were sent for immediate open-heart surgery. These two men were
hardly older than I was at the time. The next morning I awoke with a racing heart that lasted
almost 30 minutes, and returned on and off throughout the day. It must be my nerves, I thought,
then wondered if that’s what these two men had thought as well. My racing, “jumping” heartbeat



lasted for a whole week, and ended only after I consulted a cardiologist, who assured me that I
was suffering from stress, not heart disease. But that day I learned that heart disease is both a
disease of the body and of the mind, and that to prevent it, and even more crucially, to outlive it,
we needed to address both aspects in our treatment.Our knowledge today about what causes
heart disease is light years ahead of what we knew during my schooling (I graduated medical
school in 1967 and finished my cardiology training in 1974), and I devote the entire Introduction
that follows to the “New Science” involved in the way cardiology is practiced today. Smoking was
identified as a risk factor, clinically, only in the mid-fifties, and wasn’t recognized by the general
public as such until the late sixties. (The Surgeon General’s famous warning label on cigarette
packages wasn’t made mandatory until 1965, and television and radio cigarette advertising was
banned in 1969. The package warning label did not mention heart disease risk until 1981.) In
fact, many of the doctors with whom I worked, or by whom I was taught, were themselves heavy
smokers and maintained that there was no connection between that nasty habit and heart
disease. I remember spending many hours of my internship and residency at Downstate Medical
School in Brooklyn poring over books in the Perrin-Long Library, named after one of the school’s
earliest chiefs of medicine, Dr. William Perrin-Long. Hanging over an ornate conference table in
the main room of the library was an imposing portrait of the doctor, formally dressed in waistcoat
and vest. It wasn’t until after I’d chosen cardiology as my specialty that I finally noticed that in the
good doctor’s right hand, poised elegantly between two fingers, was a smoldering cigarette.Our
ignorance extended to other so-called lifestyle issues. The doctors who trained me were not
convinced that fat and cholesterol had anything to do with atherosclerosis. Doing some sort of
regular exercise was considered a good idea as a way to maintain overall health, but not
because we knew of any direct connection between a sedentary lifestyle and the incidence of
heart attack. Even after the famous Framingham study (see New Rule No. 2) began proving all
these things to be determining risk factors of heart disease, doctors were reluctant to discuss
behaviors such as smoking, diet, and exercise with their patients, or indeed to modify their own
risky behaviors accordingly. Doctors, like everybody else, didn’t want to give up their cigarettes
and butter.As dramatically as our understanding of heart disease has changed since the fifties, it
pales in comparison to what we’ve learned just in the past five or ten years. I consider myself
privileged to be a heart specialist during a time of such explosive growth and change in my field.
We are making exciting breakthroughs every month in the development of new and powerful
drugs and interventions that have changed completely the way we prevent and treat America’s
greatest killer. At the same time, we’ve made important discoveries about the way we eat and
play and work and the relationship to a healthy heart, and even the profound role that anger,
stress, and social isolation play in how well we fare in attempting to beat this disease. What
these discoveries have proved, in fact, is what we in the medical community had been
suspecting for a long time and now have hard evidence to support: that how we live has a lot to
do with how long we live. My original hope—to reduce the number of people who ask the
question that the young widow asked me decades ago—is finally becoming a reality. Even if you



already have heart disease, in many cases you can outlive it, but you need to change how you
play the game.A NEW SET OF RULESHow much has the playing field of heart disease
prevention and treatment changed in the past decade or so? The best metaphor I can think of is
a sports one. Imagine you are the manager of a major-league baseball team that’s competing in
the World Series. On the morning of the seventh and deciding game you receive a hand-
delivered letter from the commissioner’s office:“Good Morning,” it reads. “Last night at a meeting
of the commissioner and owners it was decided that the rules of baseball would be changed,
EFFECTIVE IMMEDIATELY! The new rules are: 4 strikes to an out, 4 outs to an inning, and the
center- and right-field walls will be moved in by 20 feet. Good luck in the game today.”All of a
sudden you have to rethink your entire strategy. Your previous star pitcher, who was good for five
to seven innings, may now need to be replaced after three or four. And your average right-field
hitter, whose long balls always fall just short of the wall, may suddenly be your new star home-
run hitter. No time to argue about it—if you want to win, you need to adapt to the new rules!In the
last decade the rules for outliving heart disease—living well with your heart until you die of
something else—have changed as dramatically for you and your doctors as they did for the
baseball manager and his players. New scientific discoveries and a resulting new understanding
of how heart disease develops have made this a time of incredible opportunity for those who
suffer from cardiac illness and for those who are at risk in order to prevent it. And, unfortunately,
that includes just about all of us.Cardiovascular disease (heart disease and stroke) is still the
number-one cause of death in the United States. More than half of us will actually die of heart
disease or stroke, and many others will suffer its symptoms and disability. It becomes the chief
cause of death in men starting at age 35 and of women at age 50. And more women between
the ages of 40 and 50 will die of heart disease than breast cancer, despite a popular belief to the
contrary. In fact, deaths from heart disease and stroke in the United States occur more
frequently than deaths from all forms of cancer combined! In New York City alone, 28,000
people die each year of heart attacks and 22,000 suffer a stroke significant enough to require
being hospitalized. And although those of us with inherited risk factors, such as diabetes or a
family history of sudden heart attacks, are at greater risk from birth, the risk is there for all of us
and increases as we age. In a sense, we are all “born to the game.”And that’s where this book
comes in. In it you’ll find the very latest information available that’s been proven to be meaningful
and important on preventing and treating heart disease. That’s not the same thing as seeing
newspaper and magazine headlines day after day about “breakthroughs” that send us running to
our doctors demanding the most recent techniques and treatment. Because it is a near universal
health issue, the business of treating heart disease has grown into an enormous and lucrative
industry. A great deal of new and confusing information about experimental findings is
disseminated to the public every week, some of which is refuted within months when held up to
closer scrutiny and properly controlled clinical testing. But when the chatter dies down, a very
small percentage of that information is meaningful and crucial for you to have because it will
affect not only how long you live, but how well you live each day. It is that information I want to



share with you.After a discussion of the New Science involved in preventing and treating heart
disease, I lay out 10 chapters that each present a New Rule for beating heart disease that, in the
last decade, has altered the way doctors treat patients. If you want to win, you need to take these
new rules “to heart.” They begin, simply enough, with ways of finding out whether or not you have
heart disease and, if you do, how to get started on a program for managing your illness. We’ll
take a new look at risk factors and see what the current research shows about the impact that
family history, high blood pressure, obesity, and smoking have on your heart health. We’ll
discuss the latest developments in statins and other heart drugs and talk about side effects and
the importance of taking medicines as they are prescribed. Great strides have been made not
only in surgical options, but in minor interventions that allow you to avoid major surgery. We’ll
take a fresh look at how diet and exercise affect heart health, and help you create a realistic plan
you’ll be able to stick with and see results from. We’ll look at some of the truly exciting
developments in the link between heart disease and our mental state, and sort out what helps
and what doesn’t in the complex world of alternative and complementary medicines. Finally, we’ll
discuss one of the most important issues in living well with heart disease: partnering with your
doctors to ensure you’re taking advantage of all that these new developments offer you, the
patient.For a number of years I’ve run a cardiac prevention program for people in the community
through the 92nd Street Y, one of the largest cultural and educational institutions in New York.
Several times a year I try to share with the hundreds of people present, in plain language, the
latest developments that have been made in cardiology and how they can take advantage of
this, starting today. They are terrific listeners and after my talk always have countless questions
about this treatment or that drug. They are sometimes confused about something they read in
the paper or something that did or did not work, for their uncle. While I can’t answer even a
fraction of their questions in the little time we have during these talks, I’ve done my best to share
all that I know in this book. It is these people in my community, and the larger community of
people I’ve treated over the last 28 years, who have taught me the most important lesson of all:
that every day we outlive heart disease is a day worth living.IntroductionTHE NEW SCIENCE
BEHIND THE NEW RULES FOR OUTLIVING HEART DISEASEThe heart is a constantly
working muscle that is fueled by the metabolism, or “burning,” of fats and, in times of stress,
sugars. These nutrients and the oxygen required to fuel the metabolism are supplied by the
blood that courses though the heart’s arteries—the coronary arteries. What is commonly
referred to as “heart disease” is, in fact, a disease of these coronary arteries, hence the name
coronary artery disease (also referred to as CAD).Coronary artery disease will affect heart
muscle when the arteries become blocked by accumulations of cholesterol and other material
called plaque. Coronary artery disease is the reason for 98 percent of all heart attacks. Although
it’s our heart muscle that suffers when we develop this disease, the real focus of the “New
Science” I describe is on the coronary arteries. This disease process that affects our arteries
and ultimately our heart is called atherosclerosis and, in order to outlive heart disease, we need
to dramatically change its pace and direction.When I started my training as a cardiologist in the



early 1970s, it would have been the height of folly to think that we would be able to do this.
Researchers then were injecting a solution into the arteries that showed us, on an X-ray film, the
inside of the blood vessels, called the lumen. When the lumen was narrowed, it was due to a
plaque, and very narrowed areas meant very large plaques. We understood that the
development of these plaques took place over a long time, and thought that they produced a
heart attack by growing so large they almost entirely blocked the artery. At the time we thought
that the final step in developing a heart attack was the formation of a blood clot in the small
remaining open area of the artery. This clot shut off the blood supply to heart muscle. My
professors taught us that plaque, which took years to develop, was probably irreversible, or at
best would take years of medications, diet, and exercise to effect even slight improvement.Then
came studies, experiments, and discoveries that changed all of this thinking about heart
disease. The “dream” of turning back heart disease became a goal, and is now a realistic goal.
This New Science led to highly effective new lifestyle and treatment strategies that enable us
today to prevent or outlive our heart disease. This New Science is the reason you and I can enter
into this discussion about the “New Rules”: if we observe them, we can, in many instances,
indeed outlive our disease.The changes in our knowledge and thinking about heart disease are
very important to understand when working with the 10 New Rules that follow this chapter. For
me, knowing why something must be done usually makes it more likely that it will be done. There
is a veritable mountain of information, though, and so I am going to present the key facts in two
parts. First, I will inform you of critical pieces of information that have changed our thinking about
heart disease over the last couple of decades. I have found that looking at “what we thought
then” and “what we know now” (or, more realistically, what we think we know now) is a good way
to approach this important material. Then I will describe the workings of the disease—
atherosclerosis—as we understand it today.WHAT WE THOUGHT THEN AND WHAT WE
KNOW (OR THINK WE KNOW) NOWHow does plaque form in our blood vessels?Then: We
thought that the cells that line the inside of the blood vessels, called endothelial cells, were a
barrier to the movement of LDL (“bad”) cholesterol into the wall of the artery. We assumed that
the endothelial cell layer had to be injured—by toxins such as cigarette smoke, or by the force of
blood that occurs with high blood pressure—for LDL to become lodged in the vessel wall and
start a plaque.Now: We know that LDL cholesterol, at sufficiently high levels in the blood, can
move into the wall of the arteries without any previous injury. Studies at several medical centers
in the 1980s showed that injecting one lab animal’s LDL cholesterol into a healthy sibling would
soon result in the second animal’s uninjured blood vessels becoming saturated with the injected
LDL. We also now know that when the LDL in our blood rises to a high enough level, the
endothelial cells that line our blood vessels begin to function poorly—pushing the
atherosclerotic disease further along.The formation of plaque is key to our understanding of the
development and treatment of heart disease. It is described in more detail later in this
chapter.What actually causes a heart attack?Then: As I mentioned, we thought heart attacks
were caused by a plaque that would grow so large that it would almost totally block the blood



vessel; then a small clot would form to close the little space left between the top of the plaque
and the opposite wall of the vessel. Blood flow down the coronary artery would be completely
shut off and, as a result, the heart cells that were dependent on this blood would die. (The
medical term for a heart attack is myocardial infarction, from the ancient Greek and Latin: myo
and cardia, for “muscle” and “heart,” and infarct, for “death.”)Now: We know that plaque size, in
most cases, is not what determines whether or not we have a heart attack. In fact, more heart
attacks occur at the site of small plaques, some too small to be seen when we take angiograms
(X-rays of the coronary arteries). What causes a heart attack is a clot, called a thrombus, that
forms at a place where the surface of a plaque has broken open, or fractured. We’ve learned
from patients who had angiograms some time prior to their heart attacks that heart attacks are
frequently caused by fracture of a small plaque. From these angiograms, we learned that heart
attack risk depends not on how big the plaque is but on how likely—or vulnerable—the plaque is
to fracture.Does bypass surgery (often called “CABG,” for coronary artery bypass graft) prevent
or reduce the chances of having a heart attack?Then: CABG surgery was performed to create a
bypass for blood to get around the blockage caused by a large plaque in one or more of the
heart’s coronary arteries. It was initially assumed that this procedure would prevent a heart
attack if and when that large plaque grew to totally occlude the coronary artery.Now: We found
that patients who underwent bypass surgery for severe blockages in most or all of the coronary
arteries lived longer than patients who were treated medically, that is, with drugs (such as
statins) but no surgery. Interestingly, though, the surgical patients had the same number of heart
attacks but successful surgery allowed them to survive more of their heart attacks than the
group treated medically. In most circumstances, surgery was the right choice, since the patient
lived longer; however, the disease that forms the plaque—atherosclerosis—continued to
progress.Could we “regress” coronary artery disease by lowering cholesterol levels and
essentially turn back the clock on the amount of atherosclerosis in our vessels?Then: Physicians
knew that LDL cholesterol was produced in the liver and that patients with high LDL were more
likely to have advanced atherosclerosis. They theorized that if LDL in the bloodstream could be
lowered, patients would not form as many plaques and could shrink, or “regress,” the plaques
that they already had.A major breakthrough in the lowering of the LDL level came with the
introduction of lovastatin (Mevacor), the first of a class of drugs called statins, which inhibit a
critical step in the liver for the body’s production of LDL cholesterol. Statins allowed physicians,
for the first time, to safely reduce LDL cholesterol by almost one-half in the overwhelming
majority of patients. The pharmaceutical and medical communities saw this as a potential
opportunity to restore a patient’s arteries to a much lower level of disease, with fewer and
smaller obstructing plaques. A series of studies, including the Familial Atherosclerosis Treatment
Study (FATS) in the United States, was performed in the 1980s, and the results were published
in 1990. Patients with coronary heart disease were enrolled in the study after plaques were seen
on their angiograms. They were then randomly assigned to take a statin or a placebo.
Cholesterol levels were monitored and angiograms were repeated at the end of a year and



compared with the first ones to see if the plaques had progressed (that is, enlarged), stayed the
same, or regressed. (At that time, there was no convincing clinical evidence that lowering
cholesterol with statins would change clinical outcome and so it was still considered ethical to
treat a group of patients with placebo.)Drugs are commonly referred to by their generic name
first, followed by their well-known branded or patented name in parentheses, for example,
lovestatin (Mevacor); atorvastatin (Lipitor). That form is followed in this book.Now: The before-
and-after angiograms were disappointing to the researchers. There was some evidence that
more plaques regressed and fewer progressed in the statin patients than in the placebo patients.
However, the amount of regression was very small, in the 2 to 4 percent range, hardly
statistically significant, especially when computer-assisted techniques for measuring them could
differ among skilled observers by as much as 5 percent!But far more impressive was the clinical
outcome of the patients in the statin and placebo groups. Over the one year that angiograms did
not dramatically change, heart attacks, sudden cardiac death, and hospital admissions for
bypass surgery dropped in the statin patients by a full one-third or more! In the FATS trial, the
group of patients who received lovastatin (Mevacor) (to lower LDL) and the vitamin niacin
(known to raise HDL) had more than a 75 percent reduction in clinical events over the untreated
group.These results “changed the rules” for winning the battle against heart disease, and the
term “clinical regression” was coined for this effect, since “angiographic regression” was not
seen in these studies.What’s the function of the endothelial cells that line the inside of our
arteries?Then: This layer of cells was thought of as a simple barrier that separated the factors in
our blood that form a clot from a substance in the wall of the artery called tissue factor, which
would start the clotting process. This separation formed by the endothelial cell layer is important.
We want a clot to form to help stop the bleeding if an artery is cut or torn, but we don’t want a clot
that will block the flow of blood to form inside an intact artery.Now: The real importance of the
endothelial cells that line the inside surface of our arteries was first brought to light by an
experiment that won its creator a well-deserved Nobel Prize. In 1980 Dr. Robert Furshgott made
a “rule-changing” discovery while working in a laboratory at the State University of New York
Downstate Medical Center in Brooklyn, just down the hall from what was my office where I
served as Chief of Cardiology. He prepared a strip of the wall of the major artery, the aorta, from
a laboratory rabbit and suspended it in a saltwater bath to sustain it and keep it alive. To this strip
he attached a gauge to measure its tension. When he added adrenalin to the bath, the tension
would increase just as it would in the body: the adrenalin caused the muscle cells in the aorta’s
wall to contract. When he added a chemical called acetylcholine, used by the nerves and other
cells, the strip would relax almost back to the pre-adrenalin level, just as it would in our bodies.In
one instance, however, adding the acetylcholine didn’t work and the strip remained contracted
and its tension remained high. The reason that the acetylcholine didn’t work as it had in all his
prior experiments intrigued Dr. Furshgott and he carefully investigated how the aorta strips had
been prepared for this experiment. He identified the difference. In this one experiment his
laboratory technician, in preparing the strips, had worn a pair of gloves that were abrasive and



had actually stripped off most of the endothelial cell layer from the aortic strip.Dr. Furshgott then
did a series of experiments with and without the endothelial cell layer on the aorta strip and he
found that only when the endothelial cell layer was intact did he get the aorta to relax when
acetylcholine was added. The reason was that a chemical substance in the endothelial cell layer
that is released caused the blood vessel to relax. He first called this chemical EDRF—
endothelium derived relaxation factor—and then, with other researchers, found that it is a
molecule (one nitrogen, one oxygen) called nitric oxide (NO).Suddenly, with one experiment, the
endothelial cells were recognized, not as a passive barrier, but as a unique organ. When
appropriately stimulated, these cells would produce substances with far-reaching effects on the
body. We now know that these cells are the “control room” for coronary artery health and
disease. They produce or are acted upon by over 60 chemicals and that they control, to a large
extent, the development of atherosclerotic disease in the wall of the blood vessel and, in the
case of a plaque, how vulnerable it is to fracture and cause a heart attack. The endothelial cell is
a target of important new strategies in our battle to outlive heart disease.What is the relationship
between depression and heart disease?Then: There was no reason to think that there was any
connection between our mind or our feelings and the development of unstable plaques that led
to atherosclerosis and heart attacks.Now: There is now good evidence that tells us how the mind
and emotions are linked to the health of our heart vessels! Negative emotional states, such as
depression, anger, and social isolation, are important factors in the first and second heart
attacks of many people! Large prospective studies have confirmed that depression is a powerful
predictor of the development of coronary heart disease and cardiac events.Today we know that
heart patients who become depressed after developing the disease are significantly more likely
to die from their heart disease than patients who are not depressed. A study of men with heart
disease in Finland that was completed in the 1990s measured a combination of negative
emotional factors that included anger, depression, and anxiety (sometimes referred to as the
“distress emotions”) and, together with an assessment of the presence or absence of social
coping skills, arrived at what investigators termed a measurement of “type D personality.” The
investigators found a 4.7-fold increase in cardiac events in men with an elevated type D
score.HOW PLAQUE DEVELOPS IN OUR BLOOD VESSELSThe next change in our scientific
knowledge that is the basis for new strategies to prevent and treat coronary artery disease is our
understanding of the disease process, atherosclerosis, that results in plaque development.
Plaques are collections of cholesterol, cells, and other substances that grow as bumps on the
inside of our blood vessel walls. Our understanding of this process is not yet complete, but the
current information allows me to explain it as five steps:Step 1: Accumulation of LDLStep 2:
Oxidation of LDLStep 3: Formation of Macrophage “Foam Cells”Step 4: Inflammation of the
PlaqueStep 5: Rupture of the PlaqueStep 1: Formation of LDLWe need some cholesterol to coat
the connecting parts of our nerve cells and to make the hormones that regulate our growth and
almost all of our important body functions. The cholesterol, the majority of it in the form of LDL, is
mostly made in our liver (only about 20 percent is from the food we eat) and transported in our



blood from there to the cells that need it. Too much LDL cholesterol in our blood, however, is a
starting point for atherosclerosis, as the excess crosses over the layer of endothelial cells that
line the inside of our blood vessels to the “intimal” layer of our arteries and there begins the
process that results in the development and growth of plaques.Structure of Normal Coronary
ArteryStep 2: Oxidation of LDLThe next step in the process is the pivotal one leading to heart
disease. The LDL that has moved inside that wall of the artery is mostly inactive and won’t start
atherosclerosis unless it is oxidized by “free radicals” that live in all of our tissues. Although this
process sounds as if oxygen is involved, this oxidation is actually the transfer of very small
electrically charged particles from atom to atom.A word about free radicals: they are produced
when our muscle cells metabolize sugars and fats to produce the high-energy adenosine
triphosphate (also known as ATP), which fuels all of our physical work and bodily functions. So
we can’t stop this process. But while we constantly produce free radicals, our bodies are
diligently rounding them up and neutralizing them with our bodies’ chemicals (one of which is
called superoxide desmutase, or SOD). When we produce more free radicals than we can
neutralize, the process of oxidation in our bodies increases. In the case of the LDL cholesterol in
the walls of our arteries, more of it is oxidized, jump-starting the atherosclerotic disease.Early
Atherosclerotic Plaque DevelopmentThe oxidized LDL does this by initiating a series of events
that results in the release of small chemicals, called cytokines, that bring even more LDL
cholesterol and, of great importance, more white blood cells into the arterial wall.Step 3:
Formation of Macrophage “Foam Cells”The white blood cells attracted into the wall of the artery
are called macrophages, and they now proceed to ingest as much of the oxidized LDL
cholesterol as they can. These macrophages that are full of oxidized LDL particles look a little
like the foamy head on a glass of beer and are thus called foam cells. Foam cells are essential to
atherosclerosis and can only be made from oxidized LDL cholesterol particles, because the
macrophage won’t ingest “normal” LDL cholesterol. The foam cells produce the cytokines and
other chemicals that create the next stage of atherosclerosis—inflammation. They also explain
why a plaque has a soft center of cholesterol: the foam cells gradually move to the center of the
plaque, where they break apart and release their cholesterol particles.Advanced Atherosclerotic
Plaque with RuptureStep 4: Inflammation of the PlaqueFoam cells and endothelial cells release
more cytokines to keep the growth process going and the plaque now looks very similar to, and
shares important characteristics with, any area of infection or reaction to a foreign agent—for
instance, the red and painful area in your skin that forms around a splinter embedded in your
finger. This process is called inflammation and at this stage the atherosclerotic plaque is
described as inflammatory. The foam cells gather at the edge, or shoulder, of the plaque (where
it joins the more normal arterial wall), and begin to secrete an enzyme that can dissolve the
collagen in the cap of the arterial plaque.Coronary Artery Atherosclerotic Plaque in Acute
Myocardial InfarctionStep 5: Rupture of the PlaqueThe cap is critical to the containment of a
plaque. When it starts to weaken, the plaque can rupture, leading to a life-threatening blood clot.
The final step consists of the changes in the plaque that lead to its fracture. Plaques that are



susceptible to fracture are called vulnerable plaques and can become the site of heart attack-
causing thrombi.When we look at them under a microscope, vulnerable plaques have four
characteristics that differentiate them from other plaques: (1) a larger amount of cholesterol at
the center of the plaque, (2) more “foam cells” in the plaque and especially around the edges of
the plaque, (3) a thinner tissue cap over the inner surface of the plaque, and (4) fewer smooth
muscle cells throughout the plaque. The latter three differences are connected, because it’s the
smooth muscle cells in a plaque that produce collagen fibers. These fibers give the cap strength
and substance. This strength is attacked by the foam cells, which produce special enzymes
(named metaloproteinases) that dissolve collagen and can weaken the cap.The importance of
plaque vulnerability can be appreciated when we note that plaques that rupture in blood vessels
to the heart cause heart attacks.NEW SCIENCE AND THE NEW RULESThis new scientific
knowledge that has enabled us to more fully understand heart disease and the process of
atherosclerosis is the basis for the new strategies that I think of as the New Rules for outliving
heart disease. These rules, outlined in the following chapters, have made possible my dream of
helping my patients, my family, and myself to outlive heart disease—and I now share them with
you:My 10 New Rules for outliving heart disease are:1. Know if you have heart disease, or, more
critically, whether you are having a heart attack.2. Identify your risk factors—old and new—for
developing heart disease.3. Include statins: learn about these and similar wonder drugs and why
they prevent coronary events.4. Establish and maintain an exercise program: know why exercise
is so important.5. Select and stick to the best diet for your heart.6. Reduce stress, anxiety, anger,
and depression.7. Explore alternative and complementary medical treatment.8. Keep up with the
latest diagnostic, medical, pharmaceutical, and surgical therapies in treating heart disease.9.
Understand how your heritage may alter your heart disease risk: a special word for African
Americans, Hispanics, and others.10. Partner with your doctor to establish and reach your health
goals by working together for a winning program: determine together strategies for risk reduction
and outliving heart disease.I have chosen to present in these pages the new knowledge and the
resulting new strategies as the 10 New Rules you need to know to outlive heart disease. The
following chapters explain how to determine and understand your risk of developing heart
disease and how to apply all the new knowledge, medications, and lifestyle choices in order to
outlive it.New Rule No. 1BE ALERT TO SYMPTOMS THAT SIGNAL IMMINENT HEART
ATTACKOne of my most valued colleagues early in my career was a brilliant MD and PhD
nuclear medicine specialist. At the time he and I were working to develop a program of nuclear
isotope cardiac stress testing at the medical school. Nat demonstrated on a daily basis the value
of thinking critically and carefully about the images we were producing in our patients. The last
real conversation I had with him was at 5:30 in the afternoon when he sat in my office and asked
me to look at an electrocardiogram he had carried with him all day. He had done it on himself
after awakening with chest pain, for the first time, that morning. It showed a large area of
damaged heart muscle and he was immediately admitted to our coronary care unit—14 hours
after his chest pain began. He died there that evening. With today’s new science and new



techniques, prompt medical care would have greatly increased his chance of outliving his heart
disease.The greatest risk of dying of heart disease is not realizing you have it, so the first New
Rule for outliving it is to be aware of symptoms, conditions, and aspects of your family health
history that indicate you may need immediate treatment or evaluation. This chapter offers the
information you need to make the decisions that could save your life.Many of us have heart
disease, but don’t know it until we first begin to experience life-threatening symptoms, symptoms
which are, at first, often ignored. Fully half of heart attacks or sudden cardiac deaths occur in
men and women who did not even know they had heart disease. One-quarter of these victims die
—most before they reach the hospital emergency room. All of the technological and scientific
advances in treating heart disease that we’ve made in recent years, which are discussed in
succeeding chapters, mean nothing if a person doesn’t know he or she is at high risk and needs
to get—quickly!—the best care available. A sad but telling statistic is that the incidence of
sudden cardiac death (usually defined as death within one hour of the first symptom) has stayed
the same over the past 10 years, despite an impressive reduction in the overall death rate from
heart disease.To complicate this situation further, symptoms of the onset of a heart attack may
differ between men and women (see pages 49–52). Family history of heart disease may affect
men and women at different ages. Your racial and cultural profile may affect the likelihood of a
sudden cardiac event at an earlier age than what you may think of as the “norm.” What’s the
“norm”? Before the mid-1990s, virtually all studies of heart disease were done on white men. So
the data and information arising from those studies are what your doctor and his medical team
were taught in medical school. Since the mid-90s, when the National Institutes of Health
mandated it, women have been included in all clinical heart studies, but in some cases the data
are still too new to be commonly known by health care professionals or are inconclusive and
need further study. (For instance, a baby aspirin taken daily appears to have different effects in
men and women regarding heart attack and stroke prevention. The most recent studies indicate
that aspirin prevents heart attacks only in women who already have heart disease.)Therefore, if
you are a woman, you need to be particularly aware that you might experience symptoms other
than the ones generally recognized in men as those that indicate a sudden heart attack or a
need for immediate evaluation to prevent an attack. The information you need is given in more
detail in New Rule No. 9 (beginning on page 203).To determine if you have heart disease and
need immediate evaluation, take the following steps:LISTEN TO YOUR BODYIt may be hard to
accept but, if you are like most people, your first impulse when you feel something different and
concerning in your body is to deny that anything is wrong. Even if we experience symptoms that
many of us recognize as dangerous, such as pressing chest pain going to the jaw or left arm that
occurs during stress or activity, we may try to ignore how we’re feeling or assign the symptoms
to other causes (“I moved some boxes yesterday so my chest is sore” or “Must be that spicy food
I had for dinner!”).If this behavior “rings true,” you are not alone. In my experience, some of the
worst offenders, and thus the victims in this regard, are doctors and nurses. My colleague, Nat,
is an example.When you combine our ingrained sense of denial with the fact that first symptoms,



especially in women, patients with diabetes, or those of us over 65 years of age, are often similar
to those of temporary gastrointestinal problems (note the name— heartburn), fatigue, anxiety, or
a viral “flu,” it is easy to understand how so many of us ignore the signals. Listening to your body
is the first step in learning if you have heart disease, and thus the first step in your strategy to
outlive it.KNOW THE SYMPTOMS THAT INDICATE A HEART ATTACK MAY BE
IMMINENTHere is my list of symptoms and feelings that indicate you have to be evaluated and
tested. Most of us will have some of these symptoms. The more you have, the more recently
they have occurred, and the more related they are to exercise or emotional stress, the more
important they are. Although in many instances the cause of these symptoms will not be heart
disease, the risk that they are is too great to ignore!• Chest sensations that include dull, pressing
feelings or pain that are initiated with emotional stress or physical activity. When these are
relieved by rest, or with a nitroglycerin tablet under the tongue (whether prescribed or provided
by a first responder/emergency medical technician), they frequently indicate a diagnosis of
angina pectoris (chest pain caused by disease in the arteries that supply the heart with blood).
This indicates that you have coronary artery atherosclerosis with a plaque in your coronary
artery that narrows the inside space and restricts the flow of blood to the heart muscle.• Similar
sensations that you feel in your shoulder or arm (usually the left one, but not always) or jaw.•
Abdominal pain, pressure, or burning with exercise or stress.• Repeatedly feeling weak,
profoundly fatigued, nauseated, dizzy, near faint or fainting with exercise or stress or at rest.•
Shortness of breath during exercise that is greater than the given amount of exercise usually
evokes.A Note to Women about Symptoms of Heart DiseaseOver the last 5 to 10 years, we have
learned that women are more likely than men to have “atypical” symptoms of heart disease or
imminent heart attack. Therefore, if you are a woman, you may experience any of these “typical”
symptoms, but you may also experience other symptoms that indicate you need immediate
evaluation by a health care professional, preferably in an emergency room setting. Heart disease
or heart attack symptoms in women may include:• Persistent burning or sharp pains in the chest
or abdomen• Indigestion that is not relieved by antacids• Strong feelings of fatigue, shortness of
breath, nausea• Unexplained perspiration• Periods of fast heartbeatUnless these symptoms can
be explained by another reason known to you (for instance, menopausal flushes, an infection, or
a drug side effect), they should alert you to the fact that you need to seek medical attention for
possible heart disease. See New Rule No. 9 (beginning on page 203) for more information about
women and heart disease.Important: If these symptoms occur at rest or with exercise and
remain more than a few minutes after exercise or stress, or if they are new, and especially if they
make you anxious or fearful, then you should go to the closest hospital emergency room. These
symptoms could be of no real consequence or they could be the beginning of a heart attack or
an intermediate condition called unstable coronary syndrome, which has a real chance of
progressing to a heart attack. With immediate and excellent care in a hospital setting, the heart
attack can often be prevented. If it is already under way, good immediate care can limit the
amount of damage to your heart muscle. If you stay at home or at work waiting and worrying



about these symptoms, they can develop into a full-fledged heart attack and increase your risk
of dying!SYMPTOMS OF IMMINENT HEART ATTACK IN MEN• Crushing chest pain• Pain in
other areas of upper body (arms, back, neck, jaw, stomach)• Shortness of breath, cold sweat,
nausea, light-headedness• Fatigue• Less commonly, the symptoms noted belowSYMPTOMS
OF IMMINENT HEART ATTACK IN WOMEN• One or all of the above symptoms, or• Pain or
discomfort in the center of the chest or abdomen• Pain or discomfort in other areas of upper
back (arms, back, neck, jaw, stomach)• Indigestion unrelieved by antacids• Diffuse or transient
feelings of nausea, vomiting, shortness of breath, light-headedness, sleeplessness, racing
heartbeat• Unusual or unexplained perspiration• Back and/or jaw painMost of the information we
have about heart disease comes from observation and studies of Caucasian men that began
after World War II, when the incidence of heart disease in women was thought to be very low.
What scientists have discovered in the last decade is that most women who develop heart
disease do so after menopause, about 10 years later than men do, and their symptoms can be
quite different from men’s and therefore overlooked. For these reasons, most women are not
tested or screened for heart disease as rigorously as men are. It is important for
postmenopausal women to demand cardiac screening, especially if they are having symptoms
that could point the way to heart disease.Heart disease is the leading cause of death in
American women; it is six times more deadly than breast cancer. Why? In part because
symptoms differ from men’s, women are not screened as rigorously, and their disease is caught
at a much later stage, when treatment options may be limited.KNOW YOUR GENERAL
MEDICAL CONDITION AND NOTE FAMILY HISTORYThe next question to ask yourself is
whether you have a medical condition or a disease that makes it very likely that you also have
heart disease. (Refer to New Rule No. 9, beginning on page 203, for more information.) In some
instances the medical condition or disease will reflect advanced atherosclerosis, the basis of
most heart disease. In other instances, the condition will be tied directly to factors (such as high
blood pressure) that promote atherosclerosis. In many families with early heart disease in the
parents, the cause is not known but the risk to the children is apparent.The following is the list of
medical conditions that make it likely that coronary artery disease is present; if you display these
conditions, testing for heart disease is advisable, even if you are not experiencing acute
symptoms of imminent heart attack.• Adult-onset diabetes (also known as diabetes mellitus or
type II diabetes). In those who develop diabetes in adulthood and require treatment either with
pills or insulin, coronary artery disease occurs more than twice as often as in the general
population. This risk is further increased if diabetes is associated with other risk factors such as
high cholesterol, high blood pressure, and obesity. By an overwhelming margin, the number-one
cause of death in most adults with diabetes is heart disease or stroke.• Clinical conditions due to
atherosclerosis in other arteries, such as stroke or peripheral vascular disease (atherosclerosis
in the arteries that carry the blood to the legs), greatly increase your chance of having coronary
artery atherosclerosis as well and therefore the risk of a heart attack.• Strong family history in a
person at the appropriate age. If you have one or more primary relatives, that is, a parent,



brother, or sister who developed coronary disease at a young age (before 55 in male relatives
and 65 in female relatives), you must pay attention to your own risk of developing heart disease.
In some instances, the absence of an additional major risk factor (for example, your parent
smoked and you have not, or your parent or sibling had a very high LDL cholesterol and you do
not) will clearly lower your risk, compared to your parent or sibling with coronary heart disease.
Testing still may be a reasonable approach for you. In my patients this testing usually occurs
when they get anxious as they approach the date of a parent’s heart attack or death—this is
often referred to as an “anniversary reaction”—but testing optimally should be done well before
this age if you are to optimize your chances to outlive heart disease!If you are experiencing
symptoms of acute heart disease, do not succumb to denial. Go directly to the nearest hospital
emergency room for immediate evaluation and possible treatment. If you are a woman, you may
have to be assertive about having a cardiac evaluation, since your symptoms may differ from
those that are well known to the emergency room staff to be heart disease. If you are diabetic or
have a primary relative who developed heart disease or died from it at a young age, you need to
do two things: (1) make an appointment with your doctor for further evaluation (see New Rule
No. 10: Partner with Your Doctor to Reach Your Heart-Health Goals, beginning on page 230),
and (2) read the next chapter, which goes into detail about assessing your risk factors for
developing heart disease in the next 10 years.Let me reinforce the goal of this book, which is to
prevent heart disease, or if you already have it, to manage your heart disease so it becomes a
chronic condition, not a terminal event. In order for you to be successful in this goal, you need to
arm yourself with as much information as possible about the disease itself and the likelihood
you’ll develop it. The next New Rule for outliving heart disease invites you to assess your risk
factors for having a heart attack.New Rule No. 2KNOW YOUR RISK FOR HAVING A HEART
ATTACK IN THE NEXT 10 YEARSIf you are not diabetic, have no first-order relatives (that is,
mom, dad, brother, sister) who developed or died from heart disease in the prime of life, and are
experiencing no symptoms, can you assume you are free of coronary disease? Unfortunately,
the answer is NO! New Rule No. 2 for outliving heart disease outlines the risk factors doctors use
for determining if a patient is likely to develop heart disease within the next 10 years. The
information in this chapter will lead you through the doctor’s evaluation process so that you can
discuss with your own physician your risk of coronary disease. This self-evaluation process
takes into account the most important heart disease risk factors and is a tool to address the
question of what your actual risk is.BACKGROUND: THE SEVEN COUNTRIES STUDY AND
THE FRAMINGHAM STUDYMuch of the valuable information about heart disease risk factors
was gathered from 1958 to 1970, when an international inquiry, known as the Seven Countries
Study, was conducted in populations of men ages 40 to 59. The inquiry studied the death rates
from heart disease in seven countries (Yugoslavia, Italy, Greece, Finland, the Netherlands, the
United States, and Japan) that were selected because of the availability of valid death
certificates and because they represented differences in racial and ethnic populations, the
structure of society and economy (industrial versus farming), and diets. (For a more detailed



discussion of the diets that prevail in each country and their effects on each country’s rate of
heart disease, see New Rule No. 5, beginning on page 96.) Comparison of cardiac death rates
within each society and between societies noted a correlation between heart disease and
smoking, hypertension, and blood cholesterol levels, and suggested the importance of daily
physical work and diet. The profound increase in heart death rates in northern European
countries (Finland, the Netherlands) when compared to Mediterranean (Italy, Greece) and
Pacific Rim (Japan) countries laid the groundwork for what is considered the single most
important study in heart attack prevention—the Framingham Heart Study.In 1949 scientists from
the Boston medical schools selected Framingham, Massachusetts, for a long-range study that
would address the influence of known and unknown factors associated with heart disease. A
stable community, where the population and the health care systems were willing to participate,
was critical to this choice. The initial group of more than 5,200 adults (2,336 men and 2,873
women) underwent a comprehensive series of exams, interviews, and blood tests (including
blood serum samples that were frozen for testing at a later date, as additional tests became
relevant and available). These subjects were then reevaluated every second year, and events
such as the onset of angina pectoris, heart attacks, sudden death, and, more recently, bypass
surgery, angioplasty, and stenting were noted. Since 1972, in order to more fully determine the
role of familial and genetic factors in the onset of heart disease, many of the children of the
original group underwent full medical evaluations and are now re-examined every four years.The
first “look-back” analysis took place seven years after the original study began, when patients
who had heart-related events described above were analyzed to find out what they had in
common in their initial evaluation that was different when compared with others in this population
who did not have such events. The group that had experienced some sort of heart event during
the follow-up period was statistically more likely to have initially had the following findings in their
charts:• Elevated blood cholesterol levels• Elevated blood pressure• Cigarette smokingThe
Framingham study termed these items “major risk factors” for developing heart disease. To be
considered a major risk factor, an item had to meet the following criteria:• It was uniquely
important in determining heart attack risk (as is the case with blood pressure).• It increased the
risk as it increased in level; that is, risk was greater if the person’s cholesterol was 350 as
compared to 250, or if the person smoked two packs of cigarettes a day rather than one pack a
day.• Each was additive, meaning that if the person smoked two packs of cigarettes a day, his or
her heart attack risk was higher if blood pressure was 180/90 than it was if it was the normal
value of 120/80. The blood pressure risk is added to the cigarette risk!As the study progressed,
other risk factors were added to the “major” list:• Adult-onset diabetes, also known as type II or
diabetes mellitus, which usually starts in adulthood and can be controlled, initially at least, by
pills instead of insulin injections• Obesity• Sedentary lifestyle; that is, not being at least
moderately active for a minimum of 30 minutes per day• Metabolic syndrome—a particularly
high-risk combination of obesity, high blood pressure, low HDL (“good” cholesterol), high
triglycerides, and early signs of diabetesThe Framingham study has now exceeded its fifty-fifth



year and has been continually funded by the National Institutes of Health. It has more than paid
for itself by virtue of a continued output of new information regarding the prevention of heart
disease. Repeated examinations of the children of the original Framingham group, the addition
to the study group of a neighboring population to address risk factors in African Americans, and
the remarkable ability to do new blood assays on serum frozen up to 40 years ago have
essentially “written the book” on heart disease risk factors.Other important risk factors have
emerged from the Framingham study and from other studies. These include:• Depression•
Elevated levels of certain blood chemicals, including homocysteine (an amino acid that
promotes plaque in the arteries); C-reactive protein (CRP) (a protein that indicates inflammation
in the body), and lipoprotein, or Lp(a) (a blood particle that may promote plaque growth and
clotting)These risk factors not only allow doctors to estimate a person’s risk of dying of heart
disease over a 10-year period, but also prompt them to look for atherosclerosis (the buildup of
plaque in the blood vessels described in the Introduction). These risk factors are the target of
medications and interventions aimed at preventing and decreasing the progression of the
disease. A critical part of the New Rules for outliving heart disease program, they are described
below and more fully addressed in later chapters where specific strategies to outlive heart
disease are discussed in detail.



Herbert A. Wade, “Outstanding book! Very useful for everyone with even slight risk of heart
problems. Very up to date and complete. The author provides easy to understand information
about tests, treatments, and life style effects relating to heart disease. In particular, there are
separate sections for women, African-Americans, Hispanics and Asians because of the different
responses to tests and treatments of different ethnic groups. Of the dozen or so books I have
read on this topic, this one is the most complete, up to date and clear. Highly recommended.”

S. Collins, “A Thorough Look at Heart Health. Excellent resource. You certainly get your money's
worth from this book. It's packed with interesting science and heart health information. It's
amazing how much control over your own health you have. Dr. Stein explains the issues well,
and it's easily understandable. I would recommend it to anyone who's looking for serious
information. This book is not media fluff. It's both well-researched and well-written. Again, I
recommend it.”

Jane Garmon, “A necessary read. An easy, necessary read. It is broken down into manageable
information so you can bring gradual changes into your life through diet, behavior and attitude.
Heart disease is a subject where ignorance is not bliss.”

Stephen, “Must read. A must read for any one who has or knows someone with heart disease.”

Fulton Welsh & Pamela Quinlan, “Four Stars. Good read”

Golden Oldie, “Should be required reading. I am currently reading this book and believe that it
should be required reading for seniors -- or for anyone who has concerns about heart disease.
Stein offers clear explanations of heart conditions that tend to be poorly understood by those of
us who are not healthcare professionals.”

Irving K. Ringler, “Four Stars. well written”

The book by Richard A. Stein M.D. has a rating of 5 out of 4.0. 12 people have provided
feedback.
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