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Introduction: Our Enthusiasm for Diagnosis

My first car was a ’65 Ford Fairlane wagon. It was a fairly simple—albeit large—
vehicle. I could even do some of the work on it myself. There was a lot of room under
the hood and few electronics. The only engine sensors were a temperature gauge and an
oil-pressure gauge.

Things are very different with my 99 Volvo. There’s no extra room under the hood
—and there are lots of electronics. And then there are all those little warning lights
sensing so many different aspects of my car’s function that they have to be connected to
an internal computer to determine what’s wrong.

Cars have undoubtedly improved over my lifetime. They are safer, more
comfortable, and more reliable. The engineering is better. But I’'m not sure these
improvements have much to do with all those little warning lights.

Check-engine lights—red flags that indicate something may be wrong with the
vehicle—are getting pretty sophisticated. These sensors can identify abnormalities long
before the vehicle’s performance is affected. They are making early diagnoses.

Maybe your check-engine lights have been very useful. Maybe one of them led you
to do something important (like add oil) that prevented a much bigger problem later on.

Or maybe you have had the opposite experience.

Check-engine lights can also create problems. Sometimes they are false alarms
(whenever I drive over a big bump, one goes off warning me that something’s wrong
with my coolant system). Often the lights are in response to a real abnormality, but not
one that is especially important (my favorite is the sensor that lights up when it
recognizes that another sensor is not sensing). Recently, my mechanic confided to me
that many of the lights should probably be ignored.

Maybe you have decided to ignore these sensors yourself. Or maybe you’ve taken
your car in for service and the mechanic has simply reset them and told you to wait and
see if they come on again.

Or maybe you have had the unfortunate experience of paying for an unnecessary
repair, or a series of unnecessary repairs. And maybe you have been one of the
unfortunate few whose cars were worse off for the efforts.

If so, you already have some feel for the problem of overdiagnosis.

I don’t know what the net effect of all these lights has been. Maybe they have done
more good than harm. Maybe they have done more harm than good. But I do know
there’s little doubt about their effect on the automotive repair business: they have led to
a lot of extra visits to the shop.

And I know that if we doctors look at you hard enough, chances are we’ll find out
that one of your check-engine lights is on.



A routine checkup

I probably have a few check-engine lights on myself. I'm a male in my mid-fifties. I
have not seen a doctor for a routine checkup since I was a child. I'm not bragging, and
I’m not suggesting that this is a path others should follow. But because I have been
blessed with excellent health, it’s kind of hard to argue that I have missed out on some
indispensable service.

Of course, as a doctor, I see doctors every day. Many of them are my friends (or at
least they were before they learned about this book). And I can imagine some of the
diagnoses I could accumulate if I were a patient in any of their clinics (or in my own,
for that matter):

* From time to time my blood pressure runs a little high. This is particularly true when I
measure it at work (where blood pressure machines are readily available).

Diagnosis: borderline hypertension

* I’'m six foot four and weigh 205 pounds; my body mass index (BMI) is 25. (A
“normal” BMI ranges from 20 to 24.9.)

Diagnosis: overweight

* Occasionally, I’ll get an intense burning sensation in my midchest after eating or
drinking. (Apple juice and apple cider are particularly problematic for me.)

Diagnosis: gastroesophageal reflux disease

* | often wake up once a night and need to go to the bathroom.
Diagnosis: benign prostatic hyperplasia

* [ wake up in the morning with stiff joints and it takes me a while to loosen up.
Diagnosis: degenerative joint disease

* My hands get cold. Really cold. It’s a big problem when I’m skiing or snowshoeing,
but it also happens in the office (just ask my patients). Coffee makes it worse;
alcohol makes it better.

Diagnosis: Raynaud’s disease

* | have to make lists to remember things I need to do. I often forget people’s names—
particularly my students’. I have to write down all my PINs and passwords (if
anyone needs them, they are on my computer).

Diagnosis: early cognitive impairment

* In my house, mugs belong on one shelf, glasses on another. My wife doesn’t
understand this, so I have to repair the situation whenever she unloads the
dishwasher. (My daughter doesn’t empty the dishwasher, but that’s a different
topic.) I have separate containers for my work socks, running socks, and winter
socks, all of which must be paired before they are put away. (There are considerably
more examples like this that you don’t want to know about.)



Diagnosis: obsessive-compulsive disorder

Okay. I admit I’ve taken a little literary license here. I don’t think anyone would
have given me the psychiatric diagnoses (at least, not anyone outside of my immediate
family). But the first few diagnoses are possible to make based solely on a careful
interview and some simple measurements (for example, height, weight, and blood
pressure).

More are possible if a doctor were to order any one of a number of diagnostic tests
for me. Even routine blood work—a complete blood count, an electrolyte panel, and
liver function tests—involves more than twenty separate measurements. The chances
are good that I would have at least one abnormal value.

And then there’s imaging. Lots of people have “abnormal” findings on X-ray
studies. If I had a chest X-ray, I wouldn’t be surprised if a lung nodule was seen. If I had
an abdominal CT scan, I wouldn’t be surprised if a cyst on my kidney was found.

Further inspection could reveal more. A colonoscopy might show that I have polyps
—as about a third of people my age do. A prostate biopsy might demonstrate a small
cancer—which many men have, even if their PSA (prostate-specific antigen) screening
tests are normal. And it’s a safe bet that my genome contains all sorts of genetic
variants.

To be fair, most doctors wouldn’t order any imaging studies; some might have
skipped the routine blood work. Nonetheless, several of these diagnoses could have
been made.

Would I be better off if I were given these diagnoses? I don’t think so. Would I be
put on prescription medications? Probably. Would I consider this good medical care or
bad? I’d say bad. But enough about me. This book is about the millions of Americans
who have access to what some would call the best medical care in the world. Of course,
there are millions of other Americans whose access is severely limited—the uninsured.
This is a real problem, but not the topic of this book. The problems described here are
actually less likely to happen to the latter group, simply because they receive less
medical care. This book is about the relentless expansion of medicine and our
increasing tendency to make diagnoses.

Americans have been trained to be concerned about our health. All sorts of hidden
dangers lurk inside of us. The conventional wisdom is that it’s always better to know
about these dangers so that something can be done. And the earlier we know, the better.
That’s why we are so enthusiastic about amazing medical technologies that can detect
abnormalities even when we think we are well. That’s also why we welcome the
identification of risk factors, disease awareness campaigns, cancer screening, and
genetic testing. Americans love diagnosis, especially early diagnosis.

Not surprisingly, we get more diagnoses today than we did in the past. In fact, we
are in the midst of an epidemic of diagnosis. Again, the conventional wisdom tells us
that this is good: finding problems early saves lives because we have the opportunity to
fix small problems before they become big ones. What’s more, we believe there are no



downsides to looking for things to be wrong.

But the truth is that early diagnosis is a double-edged sword. While it has the
potential to help some, it always has a hidden danger: overdiagnosis—the detection of
abnormalities that are not destined to ever bother us.

Living longer, yet sicker?

Consider the generation of which I am a part—the baby boomers. This is the generation
born in the period of increased birthrates that followed World War II. They went on to
become leaders in the major social movements of the 1960s—civil rights, feminism,
and the Vietnam War protests. They also spawned the counterculture of that era: sex,
drugs, and rock and roll. As they aged, they became the dominant culture: they gained
political power and amassed large sums of money. Now television ads promise them
that they will engage in a new kind of retirement, one in which their dreams won’t
retire. Just think of the Ameriprise ad featuring the late Dennis Hopper saying, “’Cause
I just don’t see you playing shuffleboard—know what I mean?” (while the powerhouse
organ riff from the classic rock hit “Gimme Some Lovin’” blares in the background).
Brings back fond memories of high school. I love it.

But then I saw a piece in the Washington Post suggesting that the boomers might
indeed need to prepare for a different view of retirement—because they are falling
apart.1 Large national surveys reported that while 57 percent of those born before
World War II reported excellent health as they approached retirement, only 50 percent
of boomers described themselves in this way. About 56 percent of those born before
World War II reported having a chronic condition at retirement; about 63 percent of
boomers reported having a chronic condition at the same age. Could boomers be in
worse shape than their parents were?

A few weeks later I attended a medical meeting at which one of the participants
reported on the Department of Health and Human Services’ midcourse review of the
program called Healthy People 2010. This is the federal government’s effort to increase
both the length and the quality of life. Length of life was measured using life
expectancy—the average number of years Americans live. Quality of life was measured
using healthy life expectancy—the average number of years Americans live free of
disease (such as heart disease, stroke, cancer, diabetes, hypertension, and arthritis). The
speaker showed a table with data from 1999 to 2002, during which life expectancy had
increased by about six months, from 76.8 to 77.2 years. But surprisingly, the healthy life
expectancy had fallen by a little more than a year, from 48.7 to 47.5.

It looked like the program was getting it only half right: the quantity of life was
increasing (people were living longer), but the length of healthy life was decreasing
(people were having fewer disease-free years). Could we be living longer, yet be sicker?
That is hard to believe. But there is an alternative explanation: we live longer, we are
healthier, but we are increasingly more likely to be told we are sick.

Some may view diagnosing more people (and treating more people) as the price that
has to be paid for most of us to achieve an extension of life. This assumes that early



diagnosis and treatment is the only explanation of a longer life span. But because other
things are more important (such as not smoking, nutrition, exercise, and medical care
for the acutely ill), it’s likely that most of this life extension would occur regardless of
whether or not there was more diagnosis. And since for many, length of life is not the
only goal, questions about whether the health-care system introduces disease and
disability into the population become more relevant.

What this book is about

My mother thinks she knows what this book is about. She is almost ninety and has
advanced dementia. A few months ago she picked up my first book and read the title out
loud: “Should I Be Tested for Cancer?” And then she answered with a resounding
“No!” (Note: her response is a vast oversimplification of the book’s content.)

She asked me what my next book would be about. I attempted to explain it to her.
She suggested that it be titled Should I Be Tested for Anything? Not that great a title, but
it gives you the idea. This book examines the possibility that American medicine now
labels too many of us as “sick.”

As I’ve noted, the conventional wisdom is that more diagnosis—particularly, more
early diagnosis—means better medical care. The logic goes something like this: more
diagnosis means more treatment, and more treatment means better health. This may be
true for some. But there is another side to the story. More diagnosis may make healthy
people feel more vulnerable—and, ironically, less healthy. In other words, excessive
diagnosis can literally make you feel sick. And more diagnosis leads to excessive
treatment—treatment for problems that either aren’t that bothersome or aren’t
bothersome at all. Excessive treatment, of course, can really hurt you. Excessive
diagnosis may lead to treatment that is worse than the disease.

More specifically, this book is about overdiagnosis. While the term sounds like it
means simply “excessive diagnosis,” it actually also has a more precise meaning.
Overdiagnosis occurs when individuals are diagnosed with conditions that will never
cause symptoms or death.

So while I diagnosed myself with a number of conditions a few pages ago, some
were not overdiagnoses, since I had symptoms: heartburn, cold hands, and so forth
(although they may well constitute excessive diagnoses, given that my symptoms were
trivial). But the diagnoses related to slight elevations in blood pressure and weight were
not associated with symptoms. They could reflect overdiagnosis. So too could all the
diagnoses I might have gotten following subsequent testing. In other words,
overdiagnosis can occur only when a doctor makes a diagnosis in a person who has no
symptoms referable to the condition. While this can happen when a doctor stumbles
onto unexpected diagnoses in the course of an evaluation of unrelated conditions,
generally it happens because doctors seek early diagnoses—either as part of an
organized screening effort or during routine exams. Thus, overdiagnosis is a
consequence of the enthusiasm for early diagnosis.

The trouble is that we doctors don’t know if an individual has been overdiagnosed



unless that person forgoes treatment, lives the rest of his or her life symptom free, and
dies from some other cause. But we do know that if we make more and more diagnoses
in a healthy population, we are more likely to overdiagnose.

Overdiagnosis is a relatively new problem in medicine. In the past, people didn’t go
to the doctor when they were well—they tended to wait until they developed symptoms.
Furthermore, doctors didn’t encourage the healthy to seek care. The net result was that
doctors made fewer diagnoses than they do now.

But the paradigm has changed. Early diagnosis is the goal. People seek care when
they are well. Doctors try to detect disease earlier. More people have findings of early
disease than of late disease. So we make more diagnoses—including diagnoses in those
who have no symptoms. Some of these people are destined to develop symptoms.
Others are not—they are overdiagnosed.

So the problem of overdiagnosis stems directly from the expansion of the pool of
individuals in whom we make diagnoses: from individuals with disease (those with
symptoms) to individuals with abnormalities (those without symptoms). The problem is
further aggravated as the definition of what constitutes an abnormality gets increasingly
broad.

The objective of this book is to lay out the data on how overdiagnosis occurs,
explain why it can be harmful, and explore its root causes. My hope is to help you
critically consider the desirability of being turned into a patient prematurely.

Let me be clear about why you should care about overdiagnosis. Since doctors don’t
know who is overdiagnosed and who is not, overdiagnosed patients tend to get treated.
But an overdiagnosed patient cannot benefit from treatment. There’s nothing to be fixed
—he will neither develop symptoms nor die from his condition—so the treatment is
unneeded. An overdiagnosed patient can only be harmed. And the simple truth is that
almost all treatments have the potential to do some harm.

What this book is not about

This book is not about what you should do when you are sick. It is not for the few who
are severely ill (those for whom medical care offers a lot), but for the many who are (or
used to be) basically well—or those who have one illness and are at risk of being told
they have others. Nor is this book an apology for sloppy diagnosis in the sick. Diagnosis
is always important when people are suffering, and it’s important that it be done well.
None of my comments should be construed as suggesting you are better off not being
diagnosed when you are sick. Finally, this book is not a condemnation of all of
American medicine, nor a call for alternative medicine. I'm conventionally trained in
Western medicine, and I believe doctors do a lot of good. If you are sick, you should see
one.

A final note about people and language

Before moving on, I feel obliged to make a few comments about names and words.
There are stories in this book: stories about my patients, my friends, and people I’ve



met along the way. The stories are accurate; the names are not. While I have not altered
information relevant to the clinical narrative (such as the individual’s gender, age,
symptoms, and experiences), I have altered information that could potentially identify
individuals (such as whether a person is from New York or New lJersey—as my
daughter might say, “Like it matters”).

Then there is the word disease. Although the word has a wide range of
interpretations, its origins are quite specific. Dis- means “without,” and ease requires no
explanation. A synonym for disease might be discomfort. Although there are other
perfectly legitimate definitions, in this book disease will refer to a condition that a
person experiences—a sickness, an illness, a disorder that produces symptoms.

The word abnormality will serve a distinct purpose. I will use it to describe findings
that are considered abnormal in the medical profession yet are not experienced by the
individual. Some of the most familiar abnormalities—high blood pressure, high
cholesterol—will sometimes be referred to as conditions to distinguish them from
diseases.

Although occasionally I use the broad term health-care provider, for simplicity, I
tend to use the term doctor. This is not meant to exclude other caregivers. On the
contrary, it is important to acknowledge that physician assistants and nurse-practitioners
are assuming larger and more important roles in medicine—particularly in the delivery
of primary care (where a lot of diagnoses are made).

Finally, some quick notes about pronouns. The most familiar are he and she. Of
course, a patient can be either male or female, as can a doctor (there are now more
women than men enrolled at Dartmouth Medical School). I don’t know of a satisfactory
way to handle the absence of a gender-neutral singular pronoun. He or she gets pretty
awkward after a while; using they would upset my mother too much. So when the
situation allows (some diseases are gender specific), I alternate between the two.

Then there’s we. We will generally refer to “we doctors” or “we health-care
providers.” (I’d guess generally means “roughly 90 percent of the time”—although I’'m
not going to bother to calculate it.) I use we in an attempt to represent the professional
perspective of doctors: what we are taught in medical school, how we are trained as
residents, what we learn in practice. In short, I’ll try to give you a sense of how we
think. Not that we all think alike, but we do all share a common experience, about
which you should have some insight.

(4

Occasionally we will refer to “we the public.” Just like you, I am a member of
society and a potential patient. And all of us will face some decision about how we want
to interact with medical care. Sometimes I modify the we with something like “we the
public” when I am attempting to communicate this perspective.

I will represent me—the author. But it should be another we, as this book is really a
collaboration of three authors: Dr. Lisa Schwartz, Dr. Steven Woloshin, and myself. But
to avoid the confusion with the other we’s requires this sleight of hand. To be clear, our
voice encompasses two viewpoints. All three of us are academic physicians: we see



patients, we teach students, and we do research. But we are also people, and therefore
potential patients. As people, we are concerned about the relentless expansion of the
medical profession and the subsequent drive to turn people into patients. It is the

melding of these two viewpoints—medical and personal—that provides the motivation
for this book.



Chapter 1: Genesis

People Become Patients with High Blood Pressure

Might as well begin at the beginning. And the beginning of overdiagnosis lies in the
diagnosis and treatment of a common condition—hypertension (high blood pressure).

Only one paragraph in and I can already sense the unease in my physician and
public health colleagues (Is he really going to start by suggesting we stop diagnosing
hypertension? We’re not doing enough to diagnose and treat hypertension now!). In
fact, detecting and treating high blood pressure is one of the most important things we
doctors do. And it’s true that we don’t do enough of it. There are some people with
undetected hypertension who would benefit tremendously from treatment.

But it’s also true we do too much of it. Some people are diagnosed and treated
needlessly—they are overdiagnosed. Hypertension was arguably the first condition for
which regular treatment was started in people without symptoms.1 Prior to the late
twentieth century, physicians generally prescribed medicines only to patients with
symptoms of disease. But hypertension changed that. Suddenly people with no health
complaints—who perceived no health problems—were being given a diagnosis and
prescribed treatment. People became patients—it was really a remarkable paradigm
shift. Seeking diagnoses of hypertension in those without symptoms provided the
opportunity to prevent symptomatic disease in some, but at the cost of making the
diagnosis in others who were not destined ever to develop symptoms or die from
hypertension. In other words, at the cost of overdiagnosis.

A condition that warrants treatment

I work at a small Department of Veterans Affairs hospital in White River Junction,
Vermont. Earlier in my career, I’d spend one or two months a year taking care of
patients who were sick enough to be admitted to the hospital. One evening I admitted a
fifty-seven-year-old man who came to the emergency room complaining of severe chest
pain. Mr. Lemay told me he had been having increasingly frequent episodes of chest
pain; sometimes he had the chest pain when he was walking or otherwise exerting
himself, and sometimes he had the chest pain when he was doing nothing at all.

The phrase chest pain has almost magical qualities in medicine. It is a powerful
catalyst for action; it can trigger a cascade of tests and interventions. That is because
chest pain sometimes signals a heart attack—the number-one cause of death in the
United States. A patient’s mere mention of chest pain impels us to do a number of
things very quickly, like provide supplemental oxygen, administer an aspirin, and check
an electrocardiogram. Mr. Lemay’s electrocardiogram was markedly abnormal. It
showed that part of his heart wasn’t getting enough oxygen, a sign of an impending
heart attack.

But something else was markedly abnormal. His blood pressure was 202/117. Blood
pressure is measured using two numbers. The top number (in this case, 202) is called



the systolic blood pressure. It reflects the highest pressure in your arteries—the pressure
created immediately following the contraction of the heart. The bottom number (in this
case, 117) is called the diastolic blood pressure. It reflects the lowest pressure in your
arteries—the pressure immediately prior to the contraction of the heart—that is, when
your heart is most relaxed. If a doctor is asked, “What is a normal blood pressure?”
she’ll typically give the numbers 120/80. But doctors see blood pressures higher than
this all the time. The question is: At what level is blood pressure abnormal? Most
doctors would agree that a systolic pressure over 160 or a diastolic pressure over 90 is
abnormally high. And we all would agree that 202/117 is abnormally high. Really high.
In fact—really, really high.

Because an impending heart attack was a genuine concern, I admitted Mr. Lemay to
the intensive care unit. We gave him medicines to lower his blood pressure, and his
chest pain quickly went away. He did not have a heart attack. Well, maybe by today’s
standards he did. This was in the early 1990s, before we routinely checked troponin
levels (a very sensitive indicator of heart damage). Then we made the diagnosis by
combining electrocardiogram findings with relatively crude laboratory measurements.
My guess is that today we would diagnose Mr. Lemay as having had a small heart
attack—a subendocardial myocardial infarction. But all the same, a couple of days later,
he went home. That was over fifteen years ago. And he has not been in the hospital
since.

Mr. Lemay is now seventy-two. I see him in clinic about twice a year. He’s been
very healthy. I’ve done very little for him, except one thing: I’ve made sure his blood
pressure is controlled. It’s not glamorous. It’s not difficult. It certainly doesn’t require a
physician (nurses, nurse-practitioners, and physician assistants can do it just as well).
But for patients like Mr. Lemay, it’s pretty close to being the difference between life and
death. While one can never be sure, I am confident that he would have died years ago
had his hypertension not been diagnosed and adequately treated. Of course, he came to
the emergency room not for the high blood pressure but for the chest pain it caused. But
even if he had had no symptoms, simply a sustained blood pressure of 202/117, I would
say that treatment saved his life. Let me tell you why I can confidently say that.

Discovering the effects of hypertension

Although physicians have been able to measure blood pressure for well over a hundred
years, they were slow to recognize the dangers of hypertension. President Franklin D.
Roosevelt, for example, was known to have high blood pressure—it was recorded as
being higher than 200/100 at the time of his reelection in November of 1944—but it is
unclear whether his doctors recognized it was a problem. Six months later he developed
a hypertensive crisis: a severe headache followed by a loss of consciousness and a
measured blood pressure of 300/190. He died shortly thereafter of a massive
hemorrhage in his brain 2.

As late as the 1950s, some expert physicians considered high blood pressure to be
essential for some patients: essential to deliver enough blood to vital organs. Insurance
companies, however, did recognize the dangers of hypertension at the time—they



observed that people with high blood pressure were more likely to die, and they often
refused to sell them life insurance policies.3

In the mid-1960s, the Veterans Administration (now the Department of Veterans
Affairs) decided to study the value of treating people who had hypertension but no
symptoms of it. It initiated a VA cooperative study; cooperative because these studies
involve veterans from multiple VA hospitals. This study identified men (almost all
veterans at the time were male) who had been found to have high blood pressure when
they were hospitalized for other reasons. The investigators tracked the men’s blood
pressure after they left the hospital and recruited those whose average outpatient
diastolic blood pressure—the bottom number—ranged from 115 to 129 (that is, those
who had what we would now call severe diastolic hypertension). Because the idea of
giving people medicine for a condition that produced no symptoms was so unusual, the
investigators decided to make sure that study participants would actually take the
medicine prescribed for them. So before any patient could be enrolled in the study, he
had to pass a test to demonstrate that he would take a medicine regularly even if he felt
well.

Here’s what the test involved. Each prospective participant was given two
containers of pills (two because the investigators correctly anticipated that treated
patients would require two drugs) along with instructions of how to take each. One pill
was an inert sugar pill; the other was vitamin B2—also known as riboflavin. Two weeks
later, the participants met with study personnel, and they counted the pills left in each
container. If the correct number remained, the investigators presumed that the medicine
had been taken correctly. But they had a second way to check whether prospective
participants had taken their medicine: a simple urine examination. Riboflavin imparts a
bright yellow color to urine that fluoresces brilliantly under UV light. Nearly half of the
prospective participants failed the test and so were not enrolled in the study, as they
could not be relied upon to take their medications regularly.

This finding highlights how much of a paradigm shift this was. At that time, people
simply didn’t take medicines in the absence of symptoms. Now it is the norm. In
contemporary studies of hypertension therapy, typically less than 20 percent fail a test
of medication adherence.4

This VA study was a true experiment: The enrolled participants were divided into
two groups, and the group to which each subject was assigned was determined purely
by chance. One group received treatment for hypertension (the drug
hydrochlorothiazide combined with either reserpine or hydralazine); the other group
received placebos (inert sugar pills). The VA cooperative study of the treatment of
severe hypertension is considered one of our classic randomized trials. Because
discussions of randomized trials will appear throughout this book, figure 1.1 illustrates
their basic design. Randomized trials are studies in which enrolled patients are assigned
to either receive treatment or not simply by chance. We typically describe this allocation
process as being like the flip of a coin; operationally, however, it is accomplished by
computer. The word randomized is used because the group an individual is assigned to



is randomly chosen.

Treatment |......Time. . ... See what
(Intervention)

Patients
enrolled
in study

Mo Treatment Tim See what

(Confrol) happans

Figure 1.1 Basic Design of a Randomized Trial

The randomized trial was developed in the 1940s by British epidemiologists, who
used it to demonstrate that pertussis vaccine prevented whooping cough and that a drug
called streptomycin cured tuberculosis.5 Unfortunately, the concept was slow to catch
on, and we still don’t do enough of them. Why do I say this? Because randomized trials
are the most reliable way to determine what works in medicine.6 If members of two
groups are similar to each other in every way except one—whether or not they get
treatment—then any differences observed at the end of the trial must be the result of the
treatment.

For over two decades we were misled by observations that postmenopausal women
who took hormone replacement therapy did better (in terms of just about everything)
than those who did not. But when women were finally allocated to hormone
replacement therapy or placebo in a randomized trial, we learned the therapy caused
more problems than it solved.7 It is tempting to compare people who take a particular
medicine with those who do not, but these groups differ in many important ways other
than the fact of treatment. In particular, people who take medicine (that is, those that
have access to doctors, can afford the prescription, and choose to take it) tend to be
better educated, wealthier, and more attentive to health in general (for example, they
exercise more; they smoke less). So while this kind of comparison is easyj, it is not fair.
People who take preventive medicines are bound to do better than those who don’t
simply because they are healthier to start with—even if the medicine doesn’t help one
bit. To avoid this problem, we need to do true experiments: randomized trials.

The VA randomized trial of treatment for severe hypertension

The VA trial was pretty small by current standards: there were only about 140
enrolled participants. About 70 were treated, 70 were not.8 The trial was also fairly
short by current standards: around a year and a half long. Table 1.1 is the tally sheet
showing the number of participants who had bad health events (what we call outcomes)
over that period—separated by whether they were randomized to the No Treatment
group or the Treatment group.9



No Treatment Treatment

Outcome (Control) {Intervention)
Death 4 0
Stroke 4 1
Heart failure 4 0
Heart attack 2 0
Kidney failure 3 0
Eye hemorrhage 7 0
Hospitalized for high blood pressure 0
Treatment complication 0 1
Total 27 2

Table 1.1 Outcomes in the VA Randomized Trial of Treatment for Severe Hypertension

Small study, short follow-up—yet powerful results. You see an awful lot of zeros in
the Treatment group. And the bottom line is stark: 27 bad events in the No Treatment
group versus 2 in the Treatment group.

To see how powerful this is, consider that there are a total of 29 participants who
had bad events. If treatment made no difference, you’d expect the 29 events to be
roughly split between the two groups. Now imagine flipping a coin 29 times and getting
heads 27 times and tails only 2. What are the chances of that? If it’s a fair coin, about
two in a million. In other words, there is almost no way to get a difference like this in
two similar groups (groups created by randomization) unless the treatment worked.

It is important to point out just how common these bad events were in the No
Treatment group. Among 70 patients, 27 had something bad happen over the course of a
year and a half. People don’t usually think about the likelihood of any particular event
happening over a period of 1.5 years (or, for that matter, over 3.3 or 4.7 years); we
usually think about the chance of something happening over one year. The one-year
chance of one of these bad events happening was about 26 percent. In other words,
more than a quarter of the men with untreated severe diastolic hypertension had
something very bad happen within one year (bad like a stroke, heart attack, or death).
The corresponding risk for the Treatment group was less than 2 percent. There’s a huge
difference between 26 percent and less than 2 percent. It means that the treatment really
helped. This is about as good as it gets in medicine. If I had severe diastolic
hypertension, I’d definitely want to be diagnosed and treated.

Because most people with hypertension get treated for years, it helps to take a
longer view into the future. You’re probably concerned about strokes, heart attacks, and
death not only for the next year but also for a longer time period. Looking at just the
one-year time frame minimizes the risks you face; risks accumulate over time. So
doctors often look at the chances of people experiencing bad health events over five or
ten years. Based on the above data and assuming the rate of bad events is constant, the
five-year risk of something bad happening to a person in the No Treatment group is
around 80 percent. (For those wondering why it would not be more than 100 percent,



remember that as time passes—and more bad events happen—fewer and fewer men are
available to experience a first event. After five years, 80 percent of men with untreated
severe diastolic hypertension have experienced a bad health event; after ten years, 95
percent; and after fifteen years, 99 percent. Now you see why I’m so sure that Mr.
Lemay probably would have died years ago had he not been treated.)

Of course, the risk accumulates in the Treatment group as well: over five years, the
likelihood of a bad event is 8 percent; over ten years, it’s 15 percent, and over fifteen
years, it’s 21 percent.

So we can compare No Treatment versus Treatment using different amounts of
time:

After five years, the chance of a bad event is 80 percent for the No Treatment group
versus 8 percent for the Treatment group

or

After ten years, the chance of a bad event is 95 percent for the No Treatment group
versus 15 percent for the Treatment group

or

After fifteen years, the chance of a bad event is 99 percent for the No Treatment
group versus 21 percent for the Treatment group.

Regardless of which comparison you choose to look at, my guess is that you would
choose treatment. I know I would.

There are other ways to think about the benefit. Let’s stick with the five-year time
frame. If you are not treated, you have an 80 percent chance of something bad
happening over that period. If you are treated, that chance falls to 8 percent. So the
likelihood that you will benefit from treatment—that is, avoid something bad because
you have received treatment—is 72 percent (80 percent — 8 percent). And here’s one
more way to think about it. If one person has a 72 percent chance of benefiting, that
means we need to treat fewer than two people (on average) to make sure one person
will benefit. The exact number of patients we must treat is simply the reciprocal (or 1
divided by the number) of the chance of benefit. In this case, the number we want the
reciprocal of is 72 percent, which is 0.72 in decimal form. The reciprocal of 0.72 is 1
divided by 0.72 (a calculator is handy here): 1.3888, which for simplicity’s sake I’ll
round up to 1.4. Doctors call this the “number needed to treat”: we need to treat an
average of only 1.4 patients for five years to be sure that one person will benefit.

Table 1.2 summarizes these three ways to think about benefit.



Example
Measure Definition [Severe Diastolic Hypertension|

The chance of having a bad
event in each group over five
years

Subtraction of the risk in the
Treatment group from the risk
in the No Treatment group =
the chance of being helped by
treatment

Five-year risk in
each group

No Treatment group: 80 percent
Treatment group: & percent

Chance of benefit
(owver five years)

80 percent — 8 percent: 72 percent
of people benefit from treatment

The reciprocal of the chance of
benefit; the number of people
that must be treated to ensure
that one person benefits

Number needed
to treat (over five
years)

1/0.72 = 1.4 people

Table 1.2 Measures of Benefit
Benefit across the spectrum of hypertension

The benefit of treating very high blood pressure—severe hypertension—is great. But
hypertension varies in degrees of severity, from almost normal blood pressure to very
high. And the benefit of treatment is affected by the degree of hypertension. I’d like to
examine the benefit of treatment for different degrees of hypertension.

Table 1.3 shows the results of multiple randomized trials, each one looking at a
different degree of hypertension.

Five-year Risk of Bad Event

Degree of Chance of Number
Hypertension No Treatment Treatment Benefit Needed to Treat
i 80% 8% 72% 1.4
[Diastolic BP 115-129] e ’ 729 e
Moderate! : _

i
[Diastolic BP 105-114] 38% 12% 26% 4
Mild . _ |

i , 09
[Diastolic BP 90-104] ATe 23% % 1
Very Mild! _ | 1

9% 3% 6% 1812

[Diastolic BP 90-100]

Table 1.3 Benefit across the Spectrum of Hypertension 10 11 1

Each successive row represents a study of patients with a progressively milder
degree of hypertension (that is, lower diastolic blood pressures) than the preceding
group. For each study, I made sure that a bad event meant roughly the same thing: death
or serious problems with body organs (for example, a heart attack, a stroke, kidney
failure). Note that in the No Treatment group (the second column), the likelihood of
having a bad event falls as the level of blood pressure falls. This reflects a basic
principle: milder abnormalities are less likely to cause problems than severe
abnormalities are. You might have guessed that. But it’s really an important point to
remember. And you may even need to remind your doctor about it.



The third column is a little surprising. You might think that all the numbers should
be about the same, that all people who are treated will end up with the same chance of a
bad event. But these are real data, and real data aren’t as tidy as we would like. These
numbers bounce around a bit, probably reflecting differences in the patients studied and
the drugs used—rplus the fact that different studies will always produce somewhat
different answers. So all of these numbers are only an approximation of the truth. The
point is the big picture.

The chance that you will benefit from treatment (the fourth column) falls as the
degree of hypertension becomes milder. This reflects a second basic principle: people
with milder abnormalities stand to benefit less from treatment than those with severe
abnormalities. The fifth column is another way of saying the same thing. While almost
everyone treated for severe hypertension will benefit, eighteen people with mild
hypertension have to be treated for one to benefit.

Because the second principle is so important in understanding the remainder of this
book, I think it’s useful to illustrate it with the drawing in figure 1.2:

more
Treatment
Benefit
less
Mild _ Severe
e.g. mild Spectrum of Abnormality e.g. severe
hypertension hypertension

Figure 1.2 Relationship between the Spectrum of the Abnormality and Treatment Benefit in Hypertension

The bottom of the drawing shows the spectrum of the abnormality. Most conditions,
like hypertension, exist on a spectrum: from very mild to severe forms. In general,
treatment benefit rises with the severity of the abnormality. Of course, the two
principles above are closely related. The reason people with milder abnormalities stand
to benefit less from treatment is that milder abnormalities are less likely to cause
problems (symptoms or death) than severe abnormalities. In other words, milder
abnormalities are more likely to represent cases of overdiagnosis. Most people are not
destined to have anything bad happen to them as a result of their mild abnormalities.
And those who are overdiagnosed cannot benefit from treatment—there’s nothing to
fix.

At this point you might be thinking, So what? If there’s any chance of benefit, why
not take the medication? One reason is money. Some people have to spend a lot of their
income on these medications; in order to afford the medicine, sometimes they’ll have to
spend less on necessities, such as food. Another reason not to take the medications is



what I call the hassle factors: you have to make appointments with your doctor, get your
prescriptions filled, get lab tests, make phone calls for refills, and fill out insurance
forms. And finally, all other things being equal, some people prefer not to have to take
daily medication.

But let’s take all these reasons off the table. Suppose treatment is free, there’s no
hassle involved in getting it, and you are perfectly happy to take a daily medication. In
that case, everybody would want to be treated, regardless of the severity of his or her
hypertension and regardless of how small the benefit, right?

Unless, of course, there were downsides, some sort of harm associated with
treatment.

When the treatment is worse than the disease

Most of my clinical work has not involved the care of inpatients (patients in the
hospital), but the care of outpatients (patients in the clinic). Many of the regular patients
I see in clinic might be described as old-time Vermonters—rugged, elderly men who
have spent most of their lives outdoors. (And because I work for the Department of
Veterans Affairs, all of my patients have spent some portion of their lives in the
military.) One such patient, Mr. Bailey, is an eighty-two-year-old man who lives alone
on a farm about twenty-five miles away from the hospital. He spends most days
working outdoors: clearing brush, tapping maple trees, shoveling snow, rebuilding stone
walls, tending livestock, or fixing his house. I can’t reach him on the phone unless I call
him after dark. (Adding to the challenge is the fact he doesn’t have an answering
machine.)

Luckily I haven’t had to contact Mr. Bailey much, because he has been fairly
healthy. Over the past decade, we have seen each other in clinic once or twice a year,
and mostly we just talk. Honestly, I haven’t done much for him. He’s never been
admitted to the hospital. The only regular medicine I’ve given him is for benign
prostatic hypertrophy—a common condition in middle-aged and elderly men in which
the prostate enlarges, compresses the urethra (the tube that drains the bladder), and
interferes with the normal flow of urine (much like a clamp on a garden hose). We have
contemplated treatment for his intermittent depression, but it has never been severe
enough for me to argue strongly for it. Moreover, he has never been inclined to take
medicine for it. He’s fairly conservative about medical intervention in general.

It’s probably worth digressing here to say that, although many of my patients
actively seek medical intervention (believing that medical care can only help them feel
better), a substantial portion of my patients fall into Mr. Bailey’s category. They avoid
elective surgery. They are hesitant about taking medicines for what they perceive to be
minor problems. And they are predisposed to be skeptical about preventive
interventions, interventions for conditions that aren’t problems now but might become
so in the future. I call it the “if it ain’t broke, don’t fix it” school of thought. I attribute
their membership in this school to the fierce independent streak of many rural
Vermonters—they are raised to be self-reliant (and may have regretted excessive
mechanical interventions on their tractors).



A couple of winters ago, Mr. Bailey’s name appeared on a list given to me by clinic
administrators identifying which of my patients had blood pressures that the VA
considered somehow suboptimal. His diastolic blood pressure had been fine, in the 70
to 90 range. But his systolic blood pressure had been high at his last two visits—both
measurements in the 160s. Honestly, I can’t tell you whether or not I knew this before I
got the list. When I was in medical school, treatment decisions were based solely on the
diastolic blood pressure. Now there is a growing recognition that among older
individuals, systolic blood pressure elevations are probably more important than
diastolic blood pressure elevations. I most likely saw the high systolic readings and
simply didn’t have any reaction. But now it was clear somebody else knew about them
and had reacted.

I’d like to tell you that this fact in and of itself wouldn’t influence my practice. But I
can’t. No doctor wants to be identified as being out of step with practice norms. I had
mixed feelings about the importance of treating his mild systolic hypertension—I could
make an argument either way. But seeing Mr. Bailey’s name on the list was enough to
get me to pursue treatment.

So I started Mr. Bailey on one twenty-five-milligram tablet of hydrochlorothiazide
every morning. Hydrochlorothiazide is a diuretic: it makes a person urinate more, which
lowers the amount of fluid in the body (part of the reason it lowers blood pressure). Mr.
Bailey had no ill effects from the medicine. His blood pressure came down and was
normal throughout the spring. Then we had a spell of hot, humid weather. That sort of
thing doesn’t stop Mr. Bailey. One day he was outside rebuilding a stone wall, lifting
heavy rocks and dripping with sweat. And since he’s not the kind of guy to tote a water
bottle around with him, he got dehydrated. His blood pressure got too low and he
collapsed.

When he woke up, he called me. (I’'m easier to get on the phone than he is.) He
hadn’t hurt himself when he fainted, but he could have. And what if he had been using
his chain saw? I told him to stop the medicine, drink more water, and see me in clinic.

When I saw him a few days later, he seemed fine. I told him that I suspected that the
combination of sweating, not drinking water, and the blood pressure medicine had made
him faint. He wanted to know whether he really had to take the medicine at all. A
perfectly reasonable question. Because I’m a researcher, I thought I’d look for some
numbers so he could consider the question more carefully.

While the treatment of diastolic hypertension dates back to the 1960s, the treatment
of systolic hypertension is much more recent. The study that changed our practice was a
randomized trial published in 1991.13 The trial enrolled elderly patients (like Mr.
Bailey) whose diastolic blood pressures were normal but whose systolic blood pressures
were over 160, a condition called isolated systolic hypertension. The study was big—
almost five thousand patients. And the follow-up was long—almost five years. For
those familiar with clinical research, these details are a clue about the size of the effect
researchers expected to find. Remember the VA randomized trial? It was a small study
with a short follow-up that found a huge effect. If a huge effect exists, it will be found



using a small number of people in a short amount of time. If a study is really large and
has a long follow-up, that’s a clue that the effect the researchers are looking for is small.

In the study of isolated systolic hypertension, the researchers were looking for the
same outcomes that were found in studies of diastolic hypertension: death and problems
stemming from damage to the blood vessels supplying the heart and brain. Because the
patients in the study were relatively old (in their seventies and eighties), these events
were fairly common in the No Treatment group—18 percent had bad events over five
years. The Treatment group did somewhat better—13 percent had bad events over five
years.

I shared the numbers with Mr. Bailey. Since the life expectancy of an eighty-two-
year-old white male is about seven years,14 the five-year time frame seemed
appropriate. I told him the chance of something bad happening in the next five years
was 18 percent without treatment and 13 percent with treatment. That means 5 percent
of patients will benefit from treatment (18 — 13). Twenty patients will have to be treated
for one to benefit (1 / 0.05). He was perplexed. To him, the benefit seemed really small.
Why on earth would he choose treatment?

No sale. Mr. Bailey didn’t focus on the possibility that he might be the one person
in twenty who benefited. He worried he would be one of nineteen who did not. He was
worried about overdiagnosis. And he had a problem with the medication now; he had
already experienced a harmful side effect. He chose not to be treated.15 Perfectly
rational.

The management of hypertension represented a true paradigm shift in medicine: from
treating patients experiencing health problems now to treating people who may develop
problems in the future. It marked the beginning of treatment for people without
symptoms—people who felt well but who were more likely than the average person to
develop disease.

While treatment does save lives, it doesn’t save everyone’s life. It doesn’t prevent
every heart attack and stroke. And some people with hypertension aren’t destined to
experience these problems even without treatment. They face a different problem:
overdiagnosis. There are downsides to being treated for hypertension, some more
serious than others. I don’t want to overemphasize the physical side effects of medical
treatment, but they are there. Some medicines can cause fatigue, others can cause
cough, still others can impair sex drive. All of them can make your blood pressure too
low, leading to light-headedness, fainting, and falls. And for the elderly, major falls can
be the start of a chain of events that lead to death. The balance between the potential
benefit of treatment and the risk of overdiagnosis is closely related to where a person
falls on the abnormality spectrum—in other words, how high his or her blood pressure
is—and to how aggressively we choose to lower it.16 If you have severe hypertension
(systolic or diastolic), treatment is a no-brainer. But as the degree of hypertension falls,
the decision to treat becomes a much tougher call. And theoretically, at least, there is
some point where the benefit of treatment is so small and the chance of overdiagnosis
so high that the decision once again becomes a no-brainer: there’s simply no point to



diagnosis and treatment.

This raises the question: Where should we draw the line? In other words, when
should something be considered a condition that warrants treatment?



Chapter 2: We Change the Rules

How Numbers Get Changed to Give You Diabetes, High Cholesterol, and
Osteoporosis

As you saw in the previous chapter, hypertension is defined by a numerical rule. If your
blood pressure is above a certain number, you have hypertension. If it isn’t above that
number, you don’t. But hypertension isn’t the only condition defined by a numerical
rule. There are many conditions that you can be labeled with simply because you are on
the wrong side of a number, not because you have any symptoms. Diabetes is defined
by a number for blood sugar; hyperlipidemia is defined by a number for cholesterol;
and osteoporosis is defined by a number for bone density (called a T score). Of course,
in each of these conditions doctors are trying to get ahead of symptoms—we are trying
to make diagnoses early in order to prevent bad events such as leg amputation and
blindness from diabetes, heart attacks and strokes from high cholesterol, and wrist and
hip fractures from osteoporosis. But whenever we make diagnoses ahead of symptoms,
overdiagnosis becomes a problem. Some people diagnosed with diabetes, high
cholesterol, and osteoporosis will never develop symptoms or die from the conditions.
And this is most likely the case for those in whom the condition is mild.

The numerical rules used to define conditions are really important. They typically
involve a single number: if you fall on one side of the number you are defined as well;
if you’re on the other, you are defined as abnormal. These numbers—called cutoffs or
thresholds—determine who has a condition and who doesn’t. They determine who gets
treatment and who doesn’t. And they determine how much overdiagnosis occurs.

Cutoffs are set by expert panels of physicians. I wish I could say that their
determinations result from purely scientific processes. But they are more haphazard
than that: they involve value judgments, and even financial interests. The experts who
select the cutoffs have particular sets of beliefs about what is important. Because these
doctors care greatly about the conditions they specialize in, I believe they sometimes
lose a broader perspective. Their focus is to do everything they can to avoid the bad
events associated with the condition; their main concern is not missing anyone who
could possibly benefit from diagnosis and treatment. So they tend to set cutoffs that are
expansive, leading many to be labeled abnormal. They tend to either ignore or
downplay the major pitfall of this strategy: treating those who will not benefit.

Over the past few decades many cutoffs have been changed in a way that
dramatically increases the number of individuals who are labeled with these conditions.
It means that the threshold to make a diagnosis has fallen. Even if this is done with the
best of intentions—to avoid more bad events—it can lead to an undesirable
consequence: more overdiagnosis.

How bad things happen when we try to do good

This is not a happy story. Mr. Roberts was a seventy-four-year-old man whose major



medical problem was ulcerative colitis—an inflammatory condition of his colon (the
large intestine). It’s a disease that causes symptoms such as severe abdominal pain and
diarrhea (and it also increases the risk of colon cancer). Because his disease was so
severe, he had part of his colon surgically removed. Although this led him to have
frequent bowel movements, he learned to deal with his situation quite well.

One day, in a routine lab test, Mr. Roberts was found to have an elevated blood
sugar. It wasn’t that high, but the finding prompted more testing. And more testing
confirmed the diagnosis: diabetes. He had type 2 diabetes—the form of the disease that
typically occurs in older adults (as opposed to type 1, which usually starts in
childhood). Although he had no symptoms of diabetes, over the past few decades
doctors had gotten much more aggressive about treating it early, so his primary care
physician started him on glyburide—a drug that lowers blood sugar. The medication
worked well.

Six months later he blacked out while driving on the local interstate. His car went
off the road and rolled over. He fractured his sixth and seventh cervical vertebrae—in
other words, he broke his neck. The paramedics on the scene measured his blood sugar.
It was very low. The medication had worked too well. I’d hate to have been the doctor
who prescribed him glyburide.

But I was that doctor. I’m not sure what happened. I had used the standard starting
dose of medication. He had tolerated it well for almost half a year. Maybe he hadn’t
eaten normally that day; maybe he had the flu, or some stomach virus. I don’t know.

Mr. Roberts was in the hospital for over a month. When I next saw him in clinic he
was wearing a halo brace. The halo is a metal ring that encircles the head, much like the
brim of a hat, except the halo doesn’t sit on the head—it is secured to the skull with
pins. Attached to it are two metal rods that extend to the shoulders and are connected to
a tightly fitted plastic jacket. With this apparatus, the neck is both immobilized and
stretched so that the fracture can heal. I felt terrible. And—maybe it goes without
saying—I didn’t restart the glyburide.

Mr. Roberts is now ninety and is still a patient of mine. He has not been treated for
diabetes since the accident, nor has he had any complications from diabetes. I think he
was overdiagnosed. But he was lucky. There was no permanent injury. He has recovered
fully from the problems caused by his unneeded treatment. But I’'m not sure I have.

Who has diabetes?

Diabetes can be a very serious disease. Some patients with the disease—usually
children—first come to medical attention because they lose consciousness. They are in
a diabetic coma: their blood sugar may be ten times normal, their potassium stores are
extremely low, and their body fluids are dangerously acidic (we call it a metabolic
acidosis). Without treatment, they die.

Treating a patient in a diabetic coma is one of the most rewarding experiences in
medicine. The patient comes in near death, and generally about two days later he feels
fine. All the patient needs is lots of intravenous fluids, some potassium, and the



hormone that was lacking—insulin. Insulin is the hormone that allows sugar to move
from the blood into the cells. Giving it, along with the fluid and potassium, normalizes
the blood sugar and the acid-base balance. More important, the patient wakes up. It’s
really something to see.

But what I have just described is actually the less common form of diabetes—type
1. Patients with type 2, the much more common form, are usually adults and have
plenty of insulin. Their problem is that the insulin doesn’t work because the body has
become resistant to it. These patients are frequently overweight (and the best treatment
is losing weight). While it does not tend to lead to a diabetic coma, this type of diabetes
can still be a very bad disease. Either type can lead to severe complications, including
blindness, kidney failure, heart disease, impaired healing of wounds, and leg infections
requiring amputation. But type 2 diabetes can also be a totally asymptomatic condition.
So just like hypertension, there is a spectrum of abnormality in diabetes. Some people
with the diagnosis will develop the aforementioned complications; others will not.
Although we are never sure exactly who these others are, they have been
overdiagnosed.

So how do we decide who has diabetes? When I was in medical school, our
numerical rule was this: if you had a fasting blood sugar over 140, then you had
diabetes. But in 1997 the Expert Committee on the Diagnosis and Classification of
Diabetes Mellitus redefined the disorder.1 Now if you have a fasting blood sugar over
126, you have diabetes. So everyone who has a blood sugar between 126 and 140 used
to be normal but now has diabetes. That little change turned over 1.6 million people into
patients.2

Is that a problem? Maybe, maybe not. Because we changed the rules, we now treat
more patients for diabetes. That may mean that we have lowered the chance of diabetic
complications for some of these new patients. But because these patients have milder
diabetes (relatively low blood sugars between 126 and 140), they are at relatively low
risk for these complications to begin with.

So just like people with relatively mild hypertension, people with mildly abnormal
blood sugar levels have less to gain from treatment.

Figure 2.1 illustrates the effect of broadening the numbers defining diabetes—
moving down the spectrum of the abnormality—on the benefit of treatment. My editor
noticed that it’s pretty much the same figure as the one in the first chapter. And, of
course, it is. But that’s the point. Furthermore, the relationship depicted in the figure
applies equally well to the other disorders in this chapter: just replace the “mild
diabetes” and “severe diabetes” poles of the spectrum with “near normal cholesterol”
and “very high cholesterol” or “mild osteoporosis” and “severe osteoporosis,” and
you’ll get the picture.
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Figure 2.1 Effect of Changing the Rules in Diabetes

In fact, the relationship applies to all of medical care. As we expand treatment to
people with progressively milder abnormalities, their potential to benefit from treatment
becomes progressively smaller. So the redundancy is purposeful—I really want you to
write this concept to your hard drive.

Severe abnormalities are different. Just like it’s bad to have really high blood
pressure, it’s bad to have really high blood sugar. You want to take action to lower both.
But remember: it’s also bad to have a blood pressure that is too low. And it’s bad to
have a blood sugar that is too low—;just ask Mr. Roberts.

The general problem was dramatically demonstrated in a recent randomized trial
from the National Institutes of Health.3 The trial was designed to determine whether
intensively lowering blood sugar reduced the risk of having or dying from a heart attack
or stroke. The trial enrolled over ten thousand patients with diabetes at high risk for
these events. About five thousand were randomized to receive standard diabetes therapy
—therapy to lower their average blood sugar to a more acceptable, although not normal,
range. The other five thousand were randomized to receive intensive drug therapy—
therapy to make their blood sugar normal. And half of these patients achieved the goal:
the average blood sugar level was below 140.4 Because the average includes blood
sugars measured right after eating (which tend to be high), it is safe to assume that their
fasting blood sugars were considerably lower.

The trial started in 2003 and was supposed to continue to 2009. But on February 6,
2008, the National Heart, Blood, and Lung Institute issued a press release saying they
were “changing” the intensive therapy regimen “due to safety concerns.”5 Changing
wasn’t the most accurate word to describe what they were doing; stopping would have
been a better choice. And the safety concern was that patients receiving intensive
therapy were dying more often than patients receiving standard therapy. After three
years, 5 percent of patients receiving intensive therapy had died, compared with 4
percent of those receiving standard therapy. It was about a 25 percent increase in the
risk of death, and the researchers were confident that it was not a statistical fluke. There
was little doubt: intensive treatment was worse than standard treatment.

You might wonder how making people’s blood sugar normal could end up killing



them. It’s probably because we can’t simply dial a patient’s blood sugar to a specific
number; our therapies aren’t that precise. Instead, blood sugar bounces around, and if
we try to have blood sugar bounce around normal, sometimes it will bounce too low.
And having your blood sugar too low increases your risk of death. The investigators
might argue that hypoglycemia (low blood sugar) was not the cause of the increased
risk of death. But by their own admission, they were not sure what explained the
increased mortality. In the official report, lead author Hertzel C. Gerstein wrote:
“Despite detailed analyses, we have been unable to identify the precise cause of the
increased risk of death in the intensive blood sugar strategy group ... Our analyses to
date suggest that no specific medication or combination of medications is responsible.
We believe that some unidentified combination of factors tied to the overall medical
strategy is likely at play.” My view is that if the trial had shown a mortality benefit, the
authors would have been quick to ascribe that benefit to intensive control of blood sugar
(as I think would have been correct in that case). But since the trial showed a mortality
harm, that must also be ascribed to intensive control of blood sugar. That’s the point of
a randomized trial.

What does this study tell us about where to set the threshold to diagnose diabetes?
My take is this: if it’s not good to make diabetics have near normal blood sugars, then
it’s not good to label those with near normal blood sugars diabetics. Why? Because
doctors will treat them. People with mild blood sugar elevations are the least likely to
gain from treatment—and arguably the most likely to be harmed, as Mr. Roberts was.

Beyond diabetes

This isn’t only about diabetes. The tendency to lower the threshold of diagnosis has
been repeated in a number of other common conditions, including, as we’ve seen,
hypertension. Prior to 1997, many physicians did not treat patients with mild
hypertension. Although the Joint National Committee on High Blood Pressure
recommended treating these individuals, they acknowledged that reasonable doctors
might disagree with this recommendation “in the absence of target organ damage (e.g.,
no eye, kidney or heart problems) and other major risk factors, some physicians may
elect to withhold antihypertensive drug therapy.” But in 1997 the committee took a hard
line and strongly advocated drug therapy for all patients with mild hypertension,
regardless of their risk of cardiovascular disease.6

This stance effectively redefined hypertension requiring pharmacologic treatment.
Diastolic blood pressures above 90 mm Hg (instead of 100) now required treatment.
And systolic blood pressures above 140 mm Hg (instead of 160) now required
treatment. This apparently small change had a big effect. It meant an additional thirteen
million Americans met criteria for anti-hypertensive therapy.7

The same pattern played out with cholesterol. The definition of abnormal
cholesterol has changed so often since I finished medical school that it is hard for me to
keep track. The only thing that has been consistent is the direction of the change—
always lower and lower thresholds to define cholesterol as abnormally high. Our bible
in medical school was a book called Harrison’s Principles of Internal Medicine (mine



was the eighth edition; it is now in its seventeenth edition). It recommended that therapy
be reserved for patients whose total cholesterol was over 300.

Soon the measurement of cholesterol got much more complex. We could measure
various types of cholesterol: the low-density cholesterol (known as LDL, the so-called
bad cholesterol) and the high-density cholesterol (known as HDL, the so-called good
cholesterol). Having subtyped cholesterol, we could develop ratios—LDL to HDL, LDL
to total, and so forth. Recommendations were then tailored based on the other risk
factors for heart disease (such as smoking, high blood pressure, a prior heart attack).
While some of this made good sense—particularly being more aggressive in those who
had already had heart attacks (for whom the benefit of lowering cholesterol is greatest)
—it did result in a very complex set of recommendations.

Despite this complexity, by the mid-1990s large health-care organizations (such as
the Department of Veterans Affairs, for whom I work) had settled on defining a total
cholesterol above 240 as being abnormal and warranting therapy. But in 1998 a major
randomized trial changed things. The Air Force / Texas Coronary Atherosclerosis
Prevention Study demonstrated a reduction in what was called “first acute major
coronary events” (a combination of fatal and nonfatal heart attacks, unstable angina,
and sudden cardiac death) when what was then considered normal cholesterol was
lowered from an average of 228 to 184. Over five years, about 5 percent of patients
with untreated normal cholesterol had one of these events, while only 3 percent of
patients with treated normal cholesterol did.8 Thus the chance of benefit was 2 percent
(5 percent — 3 percent).9 So for every one hundred patients treated over five years, two
were helped and ninety-eight were not.

All of a sudden the threshold for abnormal total cholesterol fell from greater than
240 to greater than 200. This change affected a lot of people—an additional forty-two
million “new cases” of high cholesterol.10 Forty-two million people—that’s a big
number. You might reasonably wonder why so many people were affected. Figure 2.2
shows the pattern of cholesterol levels in American adults (statisticians call this the
distribution of cholesterol in the population). A cholesterol of 200 is almost right in the
middle—just about average for the U.S. adult population. Moving the cutoff this close
to the average has a huge effect on the number of people diagnosed.
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Figure 2.2 Distribution of Cholesterol Level in Adult Americans and the Effect of Changing the Cutoff from 240 to 200

You may have noticed something else in figure 2.2: there are a lot more people with
cholesterol in the 200-to-240 range than there are in the 240-to-280 range. And there are
more people with cholesterol levels in the 240-to-280 range than there are in the 280-to-
320 range. In other words, mildly abnormal cholesterol levels are much more common
than markedly abnormal cholesterol levels. This is true for every condition in this
chapter. So an apparently small change in the cutoff can dramatically affect the number
of people turned into patients. And as with diabetes and hypertension, people with
mildly elevated cholesterol stand to benefit less from treatment than those with severely
elevated cholesterol. Lowering the cutoff for what is considered abnormal not only
turns a large number of people into patients but also produces patients with the mildest
form of the condition.

Then there’s osteoporosis. My classmates and I didn’t think much about the early
diagnosis of osteoporosis in medical school. It was a clinical diagnosis reserved for
patients experiencing symptoms, usually painful, spontaneous fractures of the back
(vertebral compression fractures). Osteoporosis is often referred to colloquially as
“thinning of the bones”; the literal meaning is that the bone (the osteo- prefix) becomes
more porous. It’s a process that that invariably occurs as we age, although it is more
rapid in some than in others. Frankly, doctors didn’t have a reliable way to measure this
process, so we focused instead on its clinical consequences.

Then bone mineral density testing came along. It is an X-ray of a specific bone
(usually the spine, hip, or wrist). But it’s not used to see if the bone is broken; it is used
to measure how dense the bone is—that is, how much bone is there.11 The advent of
this test allowed us to begin to quantify how dense people’s bones were by using a T
score. A T score quantifies the bone density of a patient compared to “normal”—which
is defined as the average bone density of white women ages twenty to twenty-nine. (For
this condition, women have historically been the focus.) If your bone density is the



same as that of the typical twenty- to twenty-nine-year-old white woman—regardless of
your own age and ethnicity—then your T score would be 0. If your bones are a whole
lot denser than average, your T score could be as high as 3.12 If your bones are a whole
lot thinner than average, your T score could be as low as —3.

Negative numbers have a way of making things more difficult, so it is unfortunate
that most women will have negative T scores. The reason is that most women who are
tested for osteoporosis are considerably older than the group to which they are being
compared. Because bones thin with age, older women generally have thinner bones than
younger women. Thus, their T scores are typically less than 0. The World Health
Organization originally defined osteoporosis as a T score of less than —2.5. It was an
arbitrary number to pick. But they were correct in saying that women with T scores of
less than —2.5 (farther from zero, for example, —2.8) are at higher risk for fracture than
women with T scores greater than —2.5 (closer to zero, for example, —2.2). Of course,
this could be said about any cutoff: women with T scores less than 0 are at higher risk
than women with T scores above 0, women with T scores less than —1 are at higher risk
than women with T scores above —1, and so on.

Perhaps recognizing this, the National Osteoporosis Foundation in 2003 advocated
treating all women with T scores of less than —2.0 for osteoporosis. The argument for
expanding the definition was based on the observation that most hip fractures occurred
in women whose bone densities were above a T score of —2.5. Now, you wouldn’t think
the difference between —2.5 and —2.0—a measly 0.5—would matter that much. But
given what you’ve learned about cholesterol, you might guess that mildly abnormal T
scores are more common than markedly abnormal T scores. So perhaps you won’t be
surprised to hear that literally overnight, 6.7 million American women developed
osteoporosis.13

Four conditions; four changes in the thresholds used to diagnose them. Table 2.1
summarizes what has happened.

Condition Disease Prevalence
Change in Threshold Old Definition =~ New Definition =~ New Cases  Increase
Diabetes
Fasting sugar 140 = 126 11,697,000 13,378,000 1,681,000 14%
Hypertension

Systolic BP 160 + 140

Diastolic BP 100 - 90 38,690,000 52,180,000 13,490,000 35%
Hyperlipidemia

Total cholesterol 240 » 200 49,480,000 02,127,000 42,647,000 86%
Osteoporosis in women

T score -2.5 + -2.0 8,010,000 14,791,000 6,781,000 85%

Table 2.1 Effect of Lower Diagnostic Thresholds on the Number of “Diseased” Americans

You can see how changing cutoffs dramatically increased the number of people
labeled with the conditions (and who were then said to need treatment). Whether or not



that was a good thing for the affected individuals is a tough question. But there’s no
question about whether or not it was a good thing for business. These changes
substantially increased the market for treatments—and the money to be made from
them.

There are widespread concerns about the independence of the experts who set the
cutoffs for all of the conditions we have discussed. The head of the diabetes cutoff panel
was a paid consultant to Aventis Pharmaceuticals, Bristol-Myers Squibb, Eli Lilly,
GlaxoSmithKline, Novartis, Merck, and Pfizer—all of which make diabetes drugs.14
Nine of the eleven authors of recent high blood pressure guidelines had some kind of
financial ties—as paid consultants, paid speakers, or grant recipients—to drug
companies that made high blood pressure drugs.15 Similarly, eight of the nine experts
who lowered the cholesterol cutoff were paid consultants to drug companies making
cholesterol drugs.16 And the first cutoff for osteoporosis was established by a World
Health Organization panel in partnership with the International Osteoporosis
Foundation—an organization whose corporate advisory board consisted of thirty-one
drug and medical equipment companies.17

To be fair, many of these experts may be true believers, people who want to do
everything they can not to miss anyone who could possibly benefit from diagnosis. But
the fact that there is so much money on the table may lead them to overestimate the
benefits and ignore the harms of overdiagnosis. These decisions affect too many people
to let them be tainted by the businesses that stand to gain from them.

Problems with treatment

But let’s say you don’t care that cutoffs may have been lowered merely to make money.
So what if doctors have expanded the definitions of these conditions and turned millions
of Americans into patients? Some of these patients are destined to develop disease—
symptoms, complications, and even death. And some fraction of these (but not all) can
be helped by treatment initiated because of early diagnosis. No question about it—that’s
good, you might think.

But as a group, the additional patients diagnosed because of the lowered thresholds
have the mildest abnormalities of any patients with the condition. They are at the lowest
risk to develop the bad events associated with their conditions. So while some are
destined to develop problems, most are not—they have been overdiagnosed and can
only be harmed by diagnosis and treatment. This is the tension we will keep coming
back to throughout this book. A few may be helped, a lot will be overdiagnosed, and
some of them will be harmed. And no one knows who is in which group.

The conventional ethos of medicine has been to focus on the potential benefit for
the few and to downplay the rest. So the medical experts search for those who are
plausibly at higher risk and then suggest that the rest of us doctors should identify and
treat them. But consider the best data to use when thinking about the trade-off: the data
from the randomized trials.

For cholesterol, the previously mentioned Air Force / Texas Coronary



Atherosclerosis Prevention Study is a good example. You will recall that it studied the
effects of lowering near normal cholesterol levels (levels between 200 and 240) in
people without heart disease. Let’s first focus on the people whose cholesterol was not
treated (people randomized to the placebo group). Over five years, 5 percent of
untreated patients had their first major heart events.

To get a sense of how much overdiagnosis happens, we need an estimate of the
chance of an event occurring over a lifetime. That reflects the ultimate criterion for
overdiagnosis: at the end of life, if the person never developed a problem from her
condition, she has been overdiagnosed. To calculate the chance over a lifetime, I
extrapolated the five-year experience to twenty-four years (the life expectancy of a
fifty-eight-year-old, the average age of the people in the trial). This approach produces
the following estimate: 22 percent of untreated patients in the trial would be expected to
experience a first major heart event in their lifetimes. That means the other 78 percent
were overdiagnosed.

You may be wondering how well treatment works over a lifetime (because
cholesterol medicines are prescribed for a lifetime). After twenty-four years (if the
benefit in the study persists), 14 percent of treated patients will have had a first major
heart event (as compared with 22 percent of the untreated patients). That means only 8
percent would have been helped by treatment (22 — 14, the chance-of-benefit
calculation).

So, given these estimates, here’s the deal for near normal cholesterol.

If one hundred patients are diagnosed with near normal cholesterol
and treated for a lifetime, how many will be ...

Winners
(treatment saved them from first major heart events) 8

Treated for Naught
(had first major heart events despite treatment) 14

Losers
(overdiagnosed—treatment couldn't help them because they were
never going to have heart events) 78

Diagnose and treat a hundred patients, and eight of them are winners—they are
helped by treatment because they avoid a first major heart event. For fourteen of them
the effort was all for naught—they have their first major heart events despite treatment
(they are not overdiagnosed, but they are also not helped, and they may have
experienced side effects from treatment). The remaining seventy-eight are losers—they
have been overdiagnosed. Even without treatment, none was going to have a heart
attack.

Here are the same calculations for osteoporosis, using the data from another
randomized trial: the Fracture Intervention Trial.18 It studied the effect of increasing
near normal bone density in women who had not had fractures previously. Over four
years, 14 percent of untreated patients had symptomatic fractures. Extrapolating to an



eighteen-year period (the life expectancy of the typical woman in the trial, a sixty-eight-
year-old), 49 percent of untreated women would have gotten fractures.

That means 51 percent were overdiagnosed.

How does this treatment work over a lifetime? After eighteen years (if the benefit
found in the study persists), 44 percent of treated women will have had fractures (as
compared with 49 percent of untreated women). So only 5 percent are helped by
treatment (49 — 44).

So here’s the deal for near normal bone density.

If one hundred patients are diagnosed with near normal osteoporosis
and treated for a lifetime, how many will be . ..

Winners
(treatment saved them from a fracture) 5

Treated for Naught
(had fractures despite treatment) 44

Losers
(overdiagnosed—treatment couldn’t help them because they were
never going to have fractures) 51

Diagnose and treat a hundred patients, and five of them are winners—they are
helped because they avoid fractures. For forty-four of them the effort was all for naught
—they have bad events despite treatment (they are not overdiagnosed, but they are also
not helped, and they may have experienced side effects from treatment). The remaining
fifty-one are losers—they have been overdiagnosed.

Would you take the deal or would you pass? There’s no right answer. It’s a tough
call.

You might say, Why not take it? Well, there are really good reasons to avoid being
overdiagnosed with diabetes and hypertension: you don’t want either your blood sugar
or your blood pressure to go too low. Is it bad to have a cholesterol level that’s too low?
We don’t think so now, but we don’t have any long-term data on this question. Some
scientists are concerned because the human body needs some cholesterol to build and
repair cells. The commonly used medications to lower cholesterol—the class of drugs
called statins—are generally very safe. Sometimes a new one is withdrawn for health
concerns (so try to stick with the old ones), and they all have a tiny risk of a big
problem: the rapid breakdown of muscles. But by and large they are as good as
medicines get—particularly for preventing a second heart attack.

Is it bad to have too high a bone density? I’d say probably not. But I’'m even less
sure of this since we have less experience with the commonly used medications to
increase bone density, the class of drugs called bisphosphonates. There is some concern
about the long-term effects of these drugs; they may actually make bones more brittle
by changing the bone architecture. They can also disturb calcium metabolism, lead to
ulcers in the esophagus, and, very rarely, cause bone to die.19 Hopefully we’ll know



more with longer-term studies.

But the real downside of accepting all these changes in the rules of diagnosis is that
it is a slippery slope that is turning more and more of us into patients. Too many of us
are already on too many medications. To be sure, some people may feel safer having
their potential problems diagnosed and treated. For some, that may make the treatment
side effects and hassle factors seem worth it. But this sense of being safer is partly the
product of powerful messages that have systematically overstated the benefits of the
diagnosis and treatment of mild abnormalities (and largely said nothing about the
potential harms). Thus, the sense of being safer is likely an exaggerated view of the
reality.

And there’s more to come

In 1997, the Joint National Committee on High Blood Pressure considered the
creation of a new disease category: high-normal blood pressure, which would include
people whose diastolic blood pressures ranged between 85 and 89 or whose systolic
blood pressures ranged between 130 and 139. Then about ten years later, high-normal
blood pressure got a new name: prehypertension. A large randomized trial demonstrated
that giving people with prehypertension medicines to lower blood pressure reduced
their chances of going on to develop hypertension.20 (Why am I not surprised? Of
course taking blood pressure medications lowers blood pressure!)

The first two years of the randomized trial compared a Treatment group (using a
drug called candesartan) versus a No Treatment group (using placebos). At the end of
the two-year period, 14 percent had developed hypertension in the Treatment group,
while 40 percent had developed hypertension in the No Treatment group. That’s a big
difference—particularly when expressed as a “66 percent reduction” in developing
hypertension. But of course this is going to happen—giving a drug that lowers blood
pressure will indeed lower people’s blood pressure and prevent many from developing
hypertension. It tells you nothing about whether they benefit from the drug.

To be fair, the study did ask a second question. For the second two years, the
randomized trial continued by giving both groups placebos. At the end of the four-year
period, 53 percent of people in the group that had received treatment for two years had
developed hypertension versus 63 percent of people in the group that had never
received treatment. I’ll admit—that’s more interesting. It looks like treating for two
years and then stopping leads to less hypertension than not treating at all. But the effect
is small. And the bigger question remains: is it useful to prevent hypertension by
treating the condition before it occurs? Why not wait and treat only those who develop
hypertension? The important issue is whether treating prehypertension helps people
avoid heart attacks, strokes, and deaths. We don’t know whether treating
prehypertension changes anybody’s risk of heart attack, stroke, or death. But we do
know that it’s an enormous market—about eighteen million new patients.21

In 2002, the American Diabetes Association coined the term pre-diabetes—blood
sugar levels that are higher than normal but not yet high enough to be diagnosed as
diabetes. They said (and I have no reason to question this) that there were fifty-seven



million people in the United States who had prediabetes.22 That’s an even bigger
market, with huge ramifications for overdiagnosis and overtreatment. And low-
cholesterol advocates are also looking to expand their condition: now they argue we
should test children. The American Academy of Pediatrics says doctors should be
performing cholesterol screening in kids who are overweight or who have parents with
heart disease or high cholesterol. Because so many parents are diagnosed with high
cholesterol, this will affect a lot of kids. Screening is supposed to start sometime before
age ten (but after age two). Drug treatment is supposed to wait until age eight.23

To their credit, the National Osteoporosis Foundation experts have refined their
guidelines for treating that disease. They have expanded the T score cutoff for treatment
to —1.0, but they are clear that this by itself is not enough to warrant treatment. A patient
should also have a greater than 3 percent chance of fracturing a hip in the next ten
years.24 This probability is calculated using a WHO algorithm that has been adapted
for the United States. That algorithm requires doctors to go to a Web site and enter the
patient’s age, weight, height, and T score. It also requires data about whether the patient
smokes; uses steroid medications; has a prior history of fracture, rheumatoid arthritis, or
any disorder strongly associated with osteoporosis; or has three or more alcoholic
drinks per day. If the doctor scrolls down, he or she will find detailed definitions of each
of these risk factors, which the doctor needs to understand before interviewing the
patient. The doctor then interviews the patient and enters the data into the algorithm,
and the computer then does a series of calculations to determine the patient’s chance of
having a hip fracture in the next ten years.25 If the number is higher than 3 percent,
treatment is suggested.

It’s a step forward in terms of better defining who is at high risk. But we really
don’t know whether this refinement helps because treatment hasn’t been evaluated in
women who have other risk factors in conjunction with a nearly normal bone density
(for example, a T score of —1.0). Furthermore, the recommendation is complex enough
—and sufficiently time consuming—that I wonder if many physicians won’t simply
default to treating every woman with a T score less than —1.0. That would mean
virtually all older women. And now there is a movement for treating osteoporosis in
men ...

Cascade of events

One of my neighbors has a good friend who lives outside of New York City. Lara
regularly comes north to Vermont to escape the city, so I’ve gotten to know her over the
years. She’s a healthy sixty-five-year-old woman who nonetheless has managed to get
entangled in quite a cascade of diagnosis and intervention. It started when Lara was
screened for osteoporosis almost a decade ago. Her bone mineral density test showed
that her T score was —1.8. Even though no one calls that osteoporosis (yet), her primary
care doctor told her that she was at risk for fracture even though she had none of the
aforementioned risk factors. (In this sense, we are all at risk.) She was also told that
treatment was both easy and effective.

She told me that her reaction at the time was Why not? So she was started on



hormone replacement therapy, which has been shown to increase bone density and
reduce the chance of fracture. She tolerated the medicine well. Then along came the
major randomized trials of hormone replacement therapy that confirmed its beneficial
effects on bone strength but also demonstrated harmful effects—an increased risk of
heart attacks and stroke, and an increased risk of breast cancer. Her doctor suggested
she not take the medicine anymore and instead try a different medication for
osteoporosis.

Lara was started on one of the bisphosphonates and did all right—for a while. Then
she developed terrible pain when swallowing. She was referred to a gastroenterologist,
who performed an endoscopy (a procedure in which a fiber-optic scope is passed
through the mouth into the stomach) and found that she had severe inflammation and
ulcers in her esophagus—a known side effect of bisphosphonates. She was switched to
another medicine. The esophagitis healed, but a painful rash appeared all over her body.
So she was referred to a dermatologist, who suspected that the rash was due to the
medication. The medication was stopped, and the rash went away.

Lara had become a medical challenge because doctors couldn’t figure out how to
treat her. She was referred to an endocrinologist. Because osteoporosis is considered an
endocrine disorder, endocrinologists are thought to be the experts in its treatment; just
the people to send the osteoporosis patient who is a medical challenge.

Lest you forget, Lara didn’t even have osteoporosis. At worst, she had osteopenia
(you can think of that as preosteoporosis). And she didn’t have any of the risk factors
that would make a fracture more likely. Ideally the specialist would rethink the most
fundamental question: is this a condition that warrants treatment? Based on Lara’s T
score and the absence of other fracture risk factors, her chances of having a fracture
were low; consequently, the benefit of treatment would be small at best.

But the endocrinologist didn’t raise this point; he was dealing with a medical
challenge. So he conducted a thorough evaluation of all her glands and hormones. The
evaluation included a careful physical exam of the thyroid gland, during which the
endocrinologist thought he felt a lump. Lara was referred to a radiologist, who did an
ultrasound exam of the thyroid and who found three lumps (the largest of which was
about an inch in diameter). She had needles stuck in all of them and some fluid removed
from each. Some of the cells in the fluid looked concerning under the microscope. The
pathologist worried that they might be cancer, but the only way to know for sure was to
remove her thyroid. So she was referred to a surgeon.

Imagine that. You feel fine, but someone suggests a test to see how strong your
bones are. The test shows your density is just a little below average for your age. But
you are considered at risk for fracture and encouraged to take action. Three medications
and three specialists later, you are told you might have thyroid cancer. Quite a cascade.
At least there’s a happy ending in this case. A surgeon—I would say a prudent one—put
a stop to it. He knew that virtually all adults have some evidence of thyroid cancer.
Most important, Lara is fine—I just saw her kayaking on the Connecticut River—but
now she’s a little more hesitant to look for things to be wrong.



I can’t tell you how often these diagnosis-and-treatment cascades occur—no one
keeps tabs on this sort of thing. But I can tell you that, while they won’t happen to most
people, they are not that uncommon. It’s another downside to becoming a patient
prematurely.

It is easy to make an argument that rules should be changed and numbers altered to
redefine what is considered abnormal. There is always a case to be made that doing so
could conceivably help a few more people. The discussion typically ends there. But
even small changes can turn millions of people into patients. They can lead to an
explosion of overdiagnosis and, in turn, an explosion of treatment. Even if a few end up
being helped, labeling large numbers of people as abnormal and thus needing treatment
is not something to be taken lightly. Small harms from therapy become magnified
simply because so many are exposed them. Some, like Lara, get entangled in a cascade
of diagnosis and treatment. And we all have to wonder about the paradox of promoting
health by encouraging policies that lead more people to view themselves as sick.

Unfortunately, there is no scientific method or mathematical equation that will
result in a single answer to the question of what should be defined as normal. But the
practical reality is that the medical community is engaged in a relentless drive to narrow
that definition. The process is most evident and most dramatic when we doctors change
the rules. But there is also a more insidious side to the process—when advances in
technologies change the rules for us.



Chapter 3: We Are Able to See More

How Scans Give You Gallstones, Damaged Knee Cartilage, Bulging Discs,
Abdominal Aortic Aneurysms, and Blood Clots

The distinction between abnormal and normal can be quite arbitrary, often hinging on
the medical profession’s choice of a single number. If your fasting blood sugar is 126,
you have diabetes; if it’s 125, you don’t. But many of our diagnoses are based not on
numbers but on what we can see. In the past, that meant what we could see with the
naked eye; now what we can see has been dramatically enhanced by various imaging
modalities: X-rays, ultrasounds, CT scans, MRI scans, and PET scans. Frankly, these
are amazing technologies. Using radiation, sound waves, magnetic fields, and electrical
energy, they can display anatomic structures in fine detail. Powerful computers digitize
the information, allowing 3-D reconstructions of the images to be created that can then
be enlarged and rotated in space. They enable physicians to precisely measure the
dimensions of anatomic structures, the metabolic activity of tissue, and the dynamics of
blood flow. And the resolution of these imaging technologies only increases with each
passing year.

Imaging technologies are very helpful in finding the abnormalities that are making
patients sick. But they are also increasingly able to find abnormalities in people who are
well. Different mechanism than in the previous chapter, same problem. With the
abnormalities defined by numbers, doctors are changing the rules. With the
abnormalities defined by the medical profession’s capability to see, the technologies are
changing the rules. But the end result is the same: more diagnoses and more patients.
While some may be helped, others are overdiagnosed—a patient is told he has an
abnormality, but the abnormality is not destined to progress to cause symptoms or
death.

Seeing too much

During my last year of medical school, I had the opportunity to work in both
technologically advanced academic medical centers (in San Francisco and Boston) and
technologically deprived rural hospitals (in Alaska and Zambia). It was a formative
experience for me. Bouncing from the medical center at the University of California at
San Francisco and Massachusetts General Hospital, both of which were on U.S. News &
World Report’s list of best hospitals, to the Alaska Area Native Health Service and then
an Anglican mission hospital in Katete, Zambia, taught me just how differently
medicine is practiced in different settings—based in part on what is possible. But it
wasn’t apparent to me that the technologically intensive settings were always better.
Don’t get me wrong; there were times when access to imaging technology clearly
improved patient care, but it was equally clear that there were times when it simply
caused confusion, slowed treatment, and led to worse care. Yet even the technologically
deprived environments had some imaging technology—X-ray machines are just about
everywhere—and I also learned that sometimes even a simple X-ray can see too much.



After medical school I completed a rotating internship in pediatrics, surgery,
obstetrics, and internal medicine before entering the U.S. Public Health Service as a
general medical officer in Bethel, Alaska, on the Bering Sea coast. After two years in
Alaska, I served at a number of other Public Health Service sites in the Lower 48. One
was a small three-doctor clinic on the Warm Springs Reservation in central Oregon. It
was mostly meat-and-potatoes primary care: hypertension, back pain, minor wounds,
sexually transmitted diseases, and, of course, colds. In addition to the typical sore
throats, coughs, and runny noses, many patients complained of sinus pain, for which we
routinely ordered X-rays of the facial sinuses. I was struck (honestly, frustrated) by the
fact that virtually every sinus film came back from the radiologist with a reading of
sinusitis—a sinus infection. Did everyone complaining of sinus pain really have
sinusitis? I asked my clinic director if he would entertain a small experiment—could I
order a sinus film of myself? He told me to go ahead.

To order a film, doctors had to fill out a request slip outlining what they wanted
examined and why:. I felt fine, but in the “specific reason for request” box I wrote what I
would have written for a typical patient in this situation: thirty-three-year-old with sinus
pain. (I also checked the box saying that I was not pregnant.) The X-ray itself was
quick, easy, and painless. I got the interpretation back from the radiologist six days later
(films had to be hand-delivered to the hospital where he worked some fifty miles away;
he had to examine them, have his interpretation transcribed, and then send them back).
He wrote that there was an ovoid density involving the inferior margin of the left
maxillary sinus. His conclusion? This may well represent a polyp secondary to chronic
maxillary sinusitis. If you are not sure what that means, don’t worry—neither was 1. But
it didn’t sound good.

That was over twenty years ago. I have never had any sinus problems, then or now.
If T really have a polyp, it has never once bothered me. It sounds like I was
overdiagnosed, and all on the basis of a simple X-ray.

The finding that I had sinusitis was totally unexpected—I had no symptoms; the
abnormality was a complete surprise. Surprise findings, as you might imagine, are often
cases of overdiagnosis. But when people have symptoms, although the abnormalities
discovered by our diagnostic technologies may not be a complete surprise, they can still
be ambiguous. The abnormalities might explain the symptoms, or they might not. That’s
what frustrated me in the Warm Springs clinic. All of my patients with common-cold
symptoms seemed to have abnormal sinus films. But was sinusitis really the explanation
for their symptoms?

The classic symptoms of sinusitis have a lot of overlap with those of the common
cold: runny nose, sneezing, coughing, and headache. When I worked at the Warm
Springs clinic, the diagnosis of sinusitis was made based on some combination of
symptoms and the findings of conventional X-rays. Now we use CT scans. CT scans are
able to detect a lot of sinus abnormalities. Because of the overlap in the symptoms, one
study using CT scans examined people with common colds to see whether they also had
sinusitis. The researchers recruited thirty-one young adults with an advertisement



seeking “volunteers with a fresh common cold.”1 Each volunteer had had his cold
symptoms for fewer than four days, and each agreed to a CT scan of the sinuses. The
results were staggering: 87 percent (twenty-seven of the thirty-one volunteers) had
visible sinus inflammation on their CT scans. In other words, if we look hard enough,
virtually everybody with a common cold also has sinusitis.

But most doctors would say that sinusitis and the common cold are two distinct
diagnoses. We would say that colds are much more common and less concerning than
sinusitis and that most people with colds do not have sinusitis. And we certainly treat
them as distinct diagnoses: sinus infections are typically treated with antibiotics;
common colds are not. But a CT scan makes the situation more ambiguous. Using this
diagnostic technology, it appears that most people with a cold could also be diagnosed
with sinusitis. But that would be overdiagnosis—virtually all of the volunteers were
back to normal within two weeks, and none had been given antibiotics.

Although few doctors order CT scans for common colds, we are doing a lot of sinus
CT scans for chronic nasal complaints. More and more, ear, nose, and throat doctors
have specialized sinus CT scan machines right in their offices (just try Googling office
sinus CT). If a simple X-ray can find chronic sinusitis in people who are not even sick
(like me), imagine what a sinus CT scan will find in people with vague symptoms. Not
surprisingly, scanning leads to far more chronic sinusitis diagnoses.

The cycle of seeing more, finding more, and doing more

Sinusitis is just one example of a more general problem. Our diagnostic technologies
are of such high resolution that we are discovering more ambiguous and surprise
abnormalities. Both can lead to a cycle of more follow-up testing—including more
scanning—revealing ever more ambiguous and surprise findings. And the bottom line is
that more findings translates to more treatment—despite the fact that a lot of them
represent overdiagnosis.

To initiate the cycle of seeing more, finding more, and doing more, two
prerequisites must be met: (1) doctors must be scanning more (or using higher-
resolution scans), and (2) there must be a reservoir of abnormalities for the scans to
find.

More scanning

There is no question that we are scanning more and that the resolution of these
scans increases every year. (Some might substitute the word improves for increases, but
I’ll defer that judgment to you.) It is actually remarkably difficult to know exactly how
much diagnostic technology is used because no single entity keeps track of it (which is
because no single entity pays for it). Instead, diagnostic tests are paid for by many
different insurance companies, federal and state governments, and by patients
themselves.2

Investigators using marketing surveys have estimated that the number of CT scans
done in the United States has increased from about three million in 1980 (when CT
scanners were still fairly rare) to more than sixty-two million in 2006.3 If accurate, this



would suggest that on average about one in five Americans has a CT scan each year (of
course, some people have more than one).

The most reliable data come from the Medicare program because it tracks (and pays
for) the scans of virtually all Americans age sixty-five and older. And the increased use
of CT scans and MRIs continued long after the technologies were introduced.4 Since
the early 1990s, per capita use of head CT scans has doubled. Abdominal CT scans
have tripled, and chest CT scans have increased fivefold. While they’re still ordered less
often than CTs, MRI scans are increasing even faster: brain MRIs have gone up fourfold
over the same time span, spine MRIs have gone up sixfold, and hip and knee MRIs are
up more than tenfold.

There’s no doubt about it. We are scanning more and more.
A vast reservoir of abnormalities

If we are finding more abnormalities, it’s not simply because we are scanning more.
There must be a reservoir of abnormalities in the population for these tests to find—
abnormalities that we would otherwise never have known about.

To determine the depths of this reservoir, investigators have systematically scanned
healthy people just to see what they find. They have examined asymptomatic volunteers
looking for gallstones, damaged knee cartilage, and bulging discs in the back. Here’s a
quick summary of what they have found:

* Gallstones—In people without any symptoms of gallbladder disease (pain, nausea, or
problems with fatty foods, for example), about 10 percent have gallstones when
scanned by ultrasound.5

» Damaged knee cartilage—In people without knee pain or a history of knee injury,
about 40 percent have meniscal damage in their knees when scanned by MRI.6

* Bulging discs in the back—In people without any back pain, over 50 percent have
bulging lumbar discs when scanned by MRI.7

Of course, this quick summary obscures some important details: these percentages are
lower in the young and higher in the elderly (and in the case of gallstones, higher in
young women than in young men). For example, only 2 percent of asymptomatic men
under age forty will have gallstones detected by ultrasound, while 80 percent of
asymptomatic men and women over age fifty will have bulging discs detected by MRI.

So even if you feel fine, these scans can find a lot wrong with you. But these
abnormalities rarely go on to cause problems later. Advanced imaging technologies
create a lot of potential for overdiagnosis—and a lot of potential for unnecessary
gallbladder, knee, and back surgery.

But if you do have symptoms, the potential for overdiagnosis from scanning is still
considerable. Imagine you have knee pain. You have an MRI that reveals damaged
cartilage—a meniscal tear. Just as it may have been tempting to say sinusitis was the
cause of the volunteers’ sinus pain, it’s very tempting to say the meniscal tear is the
reason for your pain. But a lot of people without knee pain—40 percent, in fact—have



meniscal tears. In other words, damaged cartilage often causes no symptoms. So your
meniscal tear may be the cause of your symptoms, but it may very well not be,
particularly because there are a lot of other causes of knee pain; arthritis, tendinitis, and
muscle strain, to name a few. If the damaged cartilage is not the cause of your
symptoms, then being given that diagnosis as the reason for your pain is over-diagnosis.
You can see why overdiagnosis matters. If damaged cartilage is the cause of your pain,
knee arthroscopic surgery could help, but if arthritis is the cause, that surgery clearly
does not help and in fact can only do harm.8

So the existence of a vast reservoir of damaged cartilage in those without symptoms
makes the finding of damaged cartilage in people with symptoms ambiguous. The
damaged cartilage may be causing the symptom—but it may not.

Judging whether an abnormality is actually the cause of a symptom is a big
challenge for doctors. In a recent issue of the New England Journal of Medicine, an
orthopedist described how he approaches ambiguous findings on MRIs of the knee.9 He
explained that damaged cartilage was more likely to be the source of the pain (and the
patient thus more likely to benefit from surgery) if the patient was younger, had had
pain for a relatively short period of time (measured in months, not years), and could
clearly connect the onset of pain to an injury. But he also acknowledged that these
guidelines were oversimplifications, that there were numerous subtleties involved in
determining the cause of any symptom, and that ultimately doctors must base their
decisions on sound clinical judgment. The science of medicine is not straightforward. It
is often not clear what we should do.

One last example of the vast reservoir of abnormalities surprised even me. The
condition is stroke—something most of us think of as fairly dramatic and obvious when
it occurs. But a recent study in which investigators performed brain MRIs on over two
thousand people—none of whom had had a clinical diagnosis of stroke—casts doubt on
that assumption. The participants were members of the general population of
Framingham, Massachusetts, who had been enrolled in the famous Framingham Heart
Study. That ongoing investigation has long been considered one of the best-designed
community-based studies; it observes people who are well, sees who develops
cardiovascular disease, and thereby learns about risk factors.10

Incredibly, the MRI scans found that over 10 percent of these healthy participants
had had strokes. The investigators called them silent strokes. As shown in figure 3.1,
the probability of having a silent stroke is related to age. And what really struck me was
the finding that 7 percent of those under age fifty had evidence of having had a stroke.
That’s really incredible. But whether or not we should be doing anything about silent
strokes is a different question.
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Figure 3.1 Reservoir of Silent Strokes Found by MRI

The reservoir of abnormalities in the general population goes well beyond
gallstones, musculoskeletal findings, and strokes. A few years ago there was
considerable enthusiasm for doing total-body CT scans. Some radiologists set up
private for-profit clinics that offered detailed views of the insides of healthy people.
One radiologist who had scanned more than ten thousand individuals noted, “The
realities are, with this level of information, I have yet to see a normal patient.”11 He’s
about right. In a recent study of over a thousand people who elected to undergo total-
body CT screening—people with no symptoms—~86 percent had at least one
abnormality detected. Because there were so many abnormalities found during the
course of the study, more than three thousand abnormalities, the researchers calculated
that the average individual had 2.8 abnormalities!12

By revealing more and more abnormalities, imaging technologies shift the
diagnostic spectrum of abnormalities by including increasingly subtle forms of
abnormality. Thus, they also decrease the importance of the typical abnormal finding. In
other words, because we can see more, the typical abnormality we see means less.
Abnormalities that are detectable only by the new imaging technologies generally
include less severe variants, those that are less likely to cause symptoms or death. The
basic problem was well illustrated by an expert in fractal geometry who posed the
deceptively simple question “How many islands surround Britain’s coast?”13 There is
no single correct answer; it depends on how many you can see. The number of islands
will increase with the resolution of the map used to identify them. But as the number of
islands increases with improved resolution, and many previously undetected islands
become apparent, the size of the average island decreases.

Check it out yourself. Get on Google Earth. And if you are not an Anglophile, try
counting the number of lakes in Utah. When you view the entire United States, you’ll
see only one, and it’s big—the Great Salt Lake. But then zoom in a bit. You’ll find two
more: Utah Lake next to Provo, and Bear Lake on the Idaho border near Wyoming.
Now zoom in more. Multiple lakes will suddenly appear around the High Uintas, in the



Wasatch Range, and on the Aquarius Plateau. But they are smaller. Zoom in more and
you’ll see more. But some will be less than a hundred feet across and only a few feet
deep. That’s not much of a lake; should it count? Eventually you’ll have to deal with the
question “What constitutes a lake?”14

And if you’ve got the time, repeat the exercise in Minnesota ...
Case study: Abdominal aortic aneurysms

Doctors being able to see more and more means that they will increasingly find
abnormalities that mean less and less. The problem is clearly relevant to clinical
medicine, particularly when the severity of a condition is defined by size. Abdominal
aortic aneurysms are a classic example of this phenomenon.

The aorta is the largest blood vessel in the body, supplying blood to the head and
arms, digestive tract, kidneys, and legs. It originates in the heart, travels upward in the
chest, curves down into the abdomen, and finally ends when it branches into two
vessels, one running to each leg. The portion of the vessel in the abdomen is called the
abdominal aorta.

When a section of a blood vessel is stretched and weakened for some reason—high
blood pressure, for example—a balloonlike bulge, or aneurysm, can form. If this
balloon is in the abdominal aorta and it ruptures, it can cause a dramatic loss of blood
and sudden death. The likelihood of that calamity is directly related to the size of the
aneurysm. A large aneurysm has a high risk of rupture; a small aneurysm has a low risk
of rupture. So while there is no question that doctors should treat large aneurysms, the
benefit of treatment for smaller aneurysms is uncertain.

In the past, abdominal aortic aneurysms were found mainly by palpation—
physicians used their hands to physically examine patients’ abdomens. Under the best
conditions, physicians can feel an aneurysm as small as five centimeters in diameter.
There is variability in this method, of course: when physicians are directed to perform a
physical exam to look for an aneurysm, they are far more likely to find it than when
they are not specifically looking for it. The abnormality must be much more obvious to
be detected during a routine exam. Today, however, most abdominal aortic aneurysms
are discovered by ultrasound or CT, imaging that can show structures much smaller than
three centimeters, which is the diameter of a normal aorta. A two-centimeter difference
in what can be detected—Iess than an inch—may not sound like much, but it is.

A classic study of 201 men between ages sixty and seventy-five with hypertension
and/or heart disease—the group most likely to have aneurysms—demonstrated just how
much ultrasound can affect the apparent prevalence of aneurysms.15 Five aneurysms
were found in this population during physical examinations, while eighteen were
detected by ultrasound. In other words, in the same group of men, ultrasound increased
the apparent prevalence of abdominal aortic aneurysm more than threefold.

Figure 3.2 shows the results of the study. Most of the aneurysms detected by
physical examination were relatively large and at high risk of rupture. Of course,
ultrasound finds these aneurysms. But in addition, ultrasound detects many small



aneurysms at low risk of rupture. Of the thirteen aneurysms detectable only by
ultrasound, one was large (meaning greater than or equal to 5 centimeters), four were
midsized (4 to 5 centimeters), and eight were small (3.6 to 4 centimeters). From the
perspective of the clinician performing a physical exam, the prevalence of abdominal
aortic aneurysms in this high-risk population of older men with hypertension is only 2.5
percent, and the most common type is greater than five centimeters. But from the
perspective of the ultrasonographer, the prevalence of aneurysms in the same population
is 9 percent, and the most common type is less than four centimeters.

8 -
o 7 ® Ultrasound
£ m Physical Exam
> 61
S 4
(=]
g 3
E 21
-
=z 7
0 4
3.6—-4cm 4-5cm >5¢cm
Aneurysm Diameter
Small Large
Low risk of -=& - = High risk of
rupture Spectrum of Abnormality rupture

Figure 3.2 Number and Size of Abdominal Aortic Aneurysms Detected in the Same Group of Men Using Two
Approaches: Physical Exam and Ultrasound

The effect of ultrasound (and to a lesser extent CT) on both apparent prevalence and
size of abdominal aortic aneurysms explains why the reported incidence of the
condition increased sevenfold in the population served by the Mayo Clinic in Rochester,
Minnesota, between 1950 and 1980, with the greatest increase—over tenfold—in the
prevalence of smaller aneurysms.16 About two hundred thousand Americans are
diagnosed with abdominal aortic aneurysms each year, and almost all of the aneurysms
—roughly 90 percent—are below the size for which surgery is recommended.17 So
when we use advanced imaging technologies more, we find more—but what we find
are smaller abnormalities. The newly identified patients are at the lowest risk for having
problems—and at the highest risk for overdiagnosis.

Switching from clinical diagnosis to scanning

This principle is applicable well beyond diagnosing abdominal aortic aneurysms. The
effect of moving from the clinical exam (a combination of information from the
patient’s story, symptoms, and physical exam) to diagnostic technology has been shown
to be quite dramatic in a variety of studies. Consider the diagnosis of deep venous



thrombosis, blood clots in the leg veins. These clots occur in people who are immobile
for some reason, typically in the frail elderly but occasionally in the young who have
been sitting for long periods (such as on a plane trip to Australia) or who have become
bedridden by an injury.

Large blood clots produce swollen, painful legs. But people can have small clots
that don’t produce any pain or swelling. Studies of people injured in accidents—trauma
patients—show that very few develop large clots and swollen, painful legs in clinical
exams. But if the trauma patients are examined using duplex ultrasound scans, more
than half of them are found to have clots, albeit small ones.18 By adding clots found by
ultrasound into the mix, the average clot has become a lot smaller and a lot less
important.

The worst-case scenario for deep venous thrombosis is a pulmonary embolism—the
clot breaks loose from a leg vein, travels toward the heart, and lodges in an artery in the
lung. A blood clot lodged in the lung can have profound effects, making it difficult to
get oxygen into the blood, creating a precipitous drop in blood pressure, and even
causing death. (This is what happened to David Bloom, a young NBC correspondent
embedded with the U.S. troops during the Iraq invasion who had been riding in a tank
for many hours.) As you might imagine, the apparent prevalence of pulmonary
embolism is affected by scanning. Relatively few patients with blood clots in their legs
develop trouble breathing. Few are found to have pulmonary embolism by clinical
exam. But with a ventilation-perfusion scanning, more than half of patients with blood
clots in their legs are found to have small clots in their lungs.19 Again, by adding the
scan to the mix, the typical pulmonary embolism is now a lot smaller and a lot less
important.

The advent of newer, higher-resolution scanning technology has further increased
the apparent prevalence of pulmonary embolism. Ventilation-perfusion scans have been
largely replaced by spiral CT scans. Spiral CT scans find a third more clots in the lungs
of patients with leg blood clots than ventilation-perfusion scans do.20 The effect of the
increasing use of spiral CT is dramatic: in less than five years’ time, the number of
people in one state, Pennsylvania, diagnosed with pulmonary embolism increased 34
percent.21 So the typical pulmonary embolism has gotten even smaller and even less
important than it was five years ago.

Table 3.1 summarizes the numbers from these studies of aneurysms and blood clots.



Prevalence of Abnormality Using T,

Abnormality Clinical Scanning Scanning
(Setting) Exam Technology Technology
Abdominal Aortic Aneurysm 2.5% 04 3.6-fold
(201 high-risk men) {abdominal ultrasound)
Blood Clots in Leg 1% 58% 58-fold
(349 trauma patients) (duplex ultrasound)
Blood Clots in Lung 16% 520 3.3-fold
(44 patients with clots in leg) (ventilation-perfusion scan)

70% 4.4-fold

(spiral CT scan)

Table 3.1 Effect of Using Diagnostic Technology on the Apparent Prevalence of Various Abnormalities

So the principles that applied to diagnoses that were based on numerical rules (like
hypertension and diabetes) apply equally well to the diagnoses that are based on what
we doctors are able to see. Because smaller abnormalities are less likely to cause
symptoms or death than larger ones, people with smaller abnormalities stand to benefit
less from treatment. Furthermore, the number of people who have smaller abnormalities
is far higher. It all combines to explain why smaller abnormalities are more likely to
represent overdiagnosis.

Seeing more has created a lot of difficult judgment calls for doctors—sometimes it
is really hard to know if detected abnormalities should be treated or whether it would
have been better if they had been left undiscovered. The typical way we doctors get into
this quagmire is when we order a scan to evaluate a symptom, not because we think the
symptom suggests that an abnormality is likely, but because we can’t imagine what else
we can do. Call it a fishing expedition. And on fishing expeditions, seeing more can
create real confusion. It’s a setup for ambiguous findings—the discovery of
abnormalities that may or may not be responsible for the symptoms—and
overdiagnosis.

About a decade ago, when she was approaching eighty, my mother had a bad day.
She had been her generally robust self (she was still hiking in the mountains of
Colorado at the time) and I had never heard her complain about having a bad day
before. She couldn’t give me a very adequate description of what she meant (and I
suspect she couldn’t do any better for her doctor). She just couldn’t remember the day
very well. She said she was “washed out”—weak all over and not able to think very
clearly. She denied having any more specific symptoms (chest pain, numbness,
dizziness, fever, nausea, and so forth). She called her doctor and saw him a few days
later when she was feeling better. He ordered an ultrasound of her carotid arteries—the
arteries in the neck that supply the brain with blood. I’'m sure he didn’t really think she
had had a stroke or even a mini stroke (a transient ischemic attack—the temporary
condition that may herald a stroke). I suspect he was grasping at straws for common
problems in the elderly and that he simply couldn’t imagine what else to do. I can’t fault
him for this—I have also been guilty of ordering similarly illogical tests.22



The test came back abnormal—it showed a moderate blockage on one side of my
mother’s neck. I’'m confident the finding was unrelated to her bad day. I say this
because of both the duration of her symptoms (too long to represent a transient ischemic
attack and too short to represent a completed stroke) and their character (nothing focal,
just a general malaise). After she and I had a long discussion of the harms and benefits
of performing surgery (which is a very difficult call in patients like my mother, those
who have no strokelike symptoms),23 she chose to do nothing.

That was over a decade ago; she has never had a stroke. But that diagnosis has stuck
with her and has been raised a number of times by other doctors who have cared for her
since. Some suggested getting it fixed; others recommended that she start taking
medicines beyond aspirin; still others advised doing nothing—the course she chose. It
was an ambiguous finding. And with the passage of time, we now know it was almost
certainly overdiagnosis.

What happened to my mother happens all the time. Many asymptomatic people
have abnormalities of some kind. A lot of people have episodes of vague abdominal
pain. If we do ultrasounds in all of these people, we’ll find a lot of gallstones. But most
of the gallstones we’ll find will have nothing to do with the abdominal pain. Lots of
people have episodes of knee and back pain. If we do MRIs in all of these people, we’ll
find a lot of damaged cartilage and bulging discs. But most of the abnormalities we find
will not be responsible for the knee and back pain. And a lot of people have bad days.

While relatively few people are said to have disease when doctors examine their
outsides, relatively many are said to have disease when scanners examine their insides.
The images from ultrasounds, CTs, MRIs, and the like are impressive. Doctors are able
to see all sorts of abnormalities. The problem is that we see too much. Many people are
now told they have abdominal aortic aneurysms, sinusitis, slipped or bulging discs, knee
damage, strokes, or blood clots in their lungs and legs who never would have been
diagnosed in the past. When we change the rules for conditions defined by numbers—
like blood pressure—it’s like rewriting our medical laws. When imaging technologies
change the rules, the effect is more haphazard—different doctors have different test-
ordering patterns, see different things in the test results, and make different
recommendations based on what they see. Some patients are undoubtedly helped by
these advances in imaging. But it comes at a cost—others are told they have
abnormalities when those abnormalities are minor and not destined ever to progress to
cause symptoms. These people cannot benefit from treatment; they can only be harmed.
The problem is greatest when we systematically encourage the healthy to get screened
to determine if they are in fact sick. And when doctors think about screening, it’s
typically in the context of cancer.



Chapter 4: We Look Harder for Prostate Cancer

How Screening Made It Clear That Overdiagnosis Exists in Cancer

It’s hard to imagine that the phenomenon of overdiagnosis could apply to cancer.
Physicians and the public have all been taught the basic facts about cancer. It’s a
horrible disease. It relentlessly spreads throughout the body. It invariably leads to death
if not treated, and all too frequently even if it is treated. And the best way to treat it is to
catch it early. So our goal as physicians is simple: find as many early cancers as
possible. Until a few years ago, it was medical heresy to suggest anything else.

Then prostate cancer screening came along and forced us to alter our views.
Suddenly it seemed that all we had to do was look for prostate cancer to find it. We
found that so many men have prostate cancer—many more than we would ever expect
to have symptoms or die from the disease—that we could no longer deny the existence
of overdiagnosis even in cancer.

Cancer screening is about looking hard for cancer in those who are not sick. It is the
systematic search for the disease in people who have no symptoms of it. (When we look
for cancer in patients who have symptoms, that’s diagnostic testing, not screening.) We
are now looking really hard for cancer: testing more people, testing more often, and
using tests that can see more. And the harder we look, the more cancer we find.

Of course, cancer is different than sinusitis or knee pain. The stakes are much
higher with a disease that can kill you. But the treatment stakes are higher as well—
cancer treatments can hurt and even kill you. You definitely would not want to receive
cancer treatment if you didn’t need it.

Like all the other efforts to diagnosis disease early, cancer screening is a double-
edged sword. It can produce benefit: providing the opportunity to intervene early can
reduce the number of deaths from cancer. It can produce harm: overdiagnosis and
overtreatment. And it can do both at the same time. So while a strong case can be made
for cancer screening, there are good reasons to approach it cautiously.

A doctor becomes a patient

Isaac’s not a patient of mine; he’s a colleague. We are about the same age, in our mid-
fifties. He is a fellow clinical epidemiologist on the faculty of a medical school in the
southeastern United States. Over the past two decades, I’ve seen him at national
meetings every few years. Isaac is an oncologist—a cancer doctor. He’s got a certain
intensity: he’s bright, talkative, and very excited about his work. He investigates how
pharmaceutical companies promote their treatments to oncologists. It’s an important
topic and it’s his calling—he’s highly motivated to do the right thing.

Last time I saw Isaac he told me he had been diagnosed with prostate cancer. Every
year he had been testing himself by ordering his own PSA (prostate-specific antigen)—
the blood test used to screen for prostate cancer. Although ordering tests on oneself may



seem surprising, it’s not that unusual for doctors to manage simple aspects of their own
care. Isaac confided to me that he worried that his stature as an oncologist would be
diminished in the eyes of patients if he had cancer, so he felt he had to make every
effort to avoid getting cancer.

For a number of years his PSA had been below 2 ng/ml. That’s good. The
conventional rule of thumb had been to biopsy only those men whose PSA level was
greater than 4. But in 2004, a study was published showing that some men with PSAs
less than 4 nonetheless had prostate cancer. Some doctors began to argue that we should
biopsy men whose PSA level was greater than 2.5. Others suggested that instead of
basing the biopsy decision on the absolute level of PSA, we should biopsy men whose
PSA rose substantially from one year to the next (the so-called PSA velocity). The next
year, Isaac’s PSA level went up about one point, to slightly over 2.5. He decided to get a
biopsy.

A prostate biopsy for an elevated PSA is fundamentally different than other biopsies
looking for cancer. Usually the trigger for a biopsy in other organs is a nodule (a lump
of tissue) that doctors can feel or see with an imaging test. The purpose of the biopsy is
to remove a piece of that nodule for pathological examination. Most prostate biopsies,
however, are done because of an abnormal PSA, as in Isaac’s case. In this setting,
doctors typically can’t feel anything or see anything by ultrasound. So there’s no nodule
to biopsy.

Because there is no obvious part of the prostate to biopsy, urologists generally take
six to twelve separate samples to search for cancer throughout the prostate. Each biopsy
involves removing a small core of prostate tissue with a fine needle. The urologists try
to sample the prostate systematically, mapping the entire prostate gland into distinct
regions and taking a biopsy from each. Isaac had ten needle biopsies. One showed
cancer. That’s all it takes. Isaac had prostate cancer. Whether a cancer is found in one of
ten needle biopsies or in ten of ten needle biopsies, the patient ultimately gets the same
diagnosis. But the latter case clearly represents a much larger, and likely more severe,
form of prostate cancer than the former.

Isaac opted for the most aggressive treatment: a radical prostatectomy, total removal
of his prostate. He didn’t think it would be a big deal. But he was surprised. He said it
was a big deal. He didn’t feel like working for six weeks—he was wiped out from the
surgery. And six months later he was still impotent. He said he and his wife were
coming to terms with the loss of sexual activity, but it was difficult. Isaac questioned
whether he’d made the right decision. He said to me, “You never would have done any
of this, would you?”

I said no. That’s because I don’t get screened for prostate cancer and thus could
never face this set of decisions (unless a doctor ordered one on me without my consent
while performing other blood tests—something that happened to another colleague).
But I may get prostate cancer and I may die from it. And it’s possible that I would be a
little less likely to die from prostate cancer if I got screened. We’re not sure.

Did Isaac make the right decision to be screened? There’s no way to judge. He may



have made a good decision—he may have had a cancer that would have killed him if he
waited until he developed symptoms, and now that cancer has been completely
removed. Or he may have made a bad decision—he may have been diagnosed with a
cancer that would never have bothered him if he had never looked for it. If that’s the
case, the only thing Isaac got from the diagnosis was the unnecessary anxiety of being
told he had cancer, the unneeded surgery, and the subsequent side effects—Iike
impotence.

Everyone knows the potential benefit of cancer screening: you may avoid death
from cancer. Relatively few understand the more likely harm: you may be diagnosed
and treated for a cancer that was never going to bother you. And, ironically, the fastest
way to get prostate cancer is to be screened for it.

How much prostate cancer is there?

A lot of men die from prostate cancer, an estimated twenty-nine thousand in the United
States in 2008 alone. That makes it the second most common cause of cancer death in
men (although it is dwarfed by the leading cause, lung cancer, which is responsible for
ninety thousand deaths). The probability that a typical American male will die from the
disease—the lifetime risk of death from prostate cancer—is 3 percent. Most men who
die from prostate cancer are elderly; the median age of death is eighty.1

Even more men are diagnosed with prostate cancer than die from it, an estimated
186,000 in the United States in 2008. It is far and away the most common cancer
diagnosis in males (excluding the non-melanoma skin cancers). The likelihood that a
typical American male will be diagnosed with the disease—the lifetime risk of
diagnosis of prostate cancer—is 16 percent. The median age at the time of diagnosis is
sixty-eight.

And even more men have prostate cancer but don’t know it. There is a reservoir of
undetected prostate cancer. In the 1980s, pathologists at the Cleveland Clinic
systematically examined seventy-two prostate glands that had been removed during
operations for bladder cancer. There was no suspicion that any of the men had had
prostate cancer. Yet the pathologists found that thirty-three of them, close to half, had
prostate cancer. And among the men over age sixty, the findings were even more
pronounced: more than half of them had unsuspected prostate cancer.2 Some might
worry that this study overestimates the size of the reservoir—that men with bladder
cancer might be more likely to have prostate cancer than men in the general population.
But there is little evidence that this is the case.

About a decade after the study at the Cleveland Clinic, pathologists in Detroit
replicated this research and improved on it. They examined prostates from men who
had died in accidents. The men weren’t known to be sick or to have any cancer. And
because they studied 525 men of different ages, the researchers were able to estimate
the reservoir of prostate cancer in various groups.3
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Figure 4.1 Prostate Cancer Reservoir Found in Men dfter Accidental Death

The results are striking. Remember, none of these men knew they had prostate cancer
while they were alive. Even among young men in their twenties, almost 10 percent were
found to have prostate cancer. And the proportion only increased with age. Among men
in their seventies, more than three-quarters were found to have prostate cancer. That is a
huge reservoir of prostate cancer. If over half of older men have prostate cancer but
only 3 percent will ever die of it, the potential for overdiagnosis is enormous.4 And
when does this potential problem become a real problem? When doctors look harder in
an effort to find small, early cancers.

Look harder, find more prostate cancer

If there is a substantial reservoir of an abnormality, the more we look for it, the more we
will find. Nowhere has this phenomenon been more clearly demonstrated than in
biopsies for prostate cancer. Doctors almost never take just a single biopsy of the
prostate. Because there is no obvious nodule to biopsy, the standard used to be six
needle biopsies (a so-called sextant biopsy) to search for cancer in six different parts of
the prostate. The decision to take six biopsies was totally arbitrary. It could have been
four, it could have been eight, or it could have been virtually any other number.
Nevertheless, the urologists used a systematic approach to try to sample the entire
organ, performing three biopsies on each half of the gland at the top, mid-portion, and
base.

But no matter how systematic the approach, it still boils down to extracting a
number of samples, each about the size of a wood splinter, from an organ the size of a
golf ball. Consider the numbers: six samples, each about twenty-five cubic millimeters,
from an organ roughly fifty thousand cubic millimeters in size.5 So the typical sextant
biopsy specimens represent less than one half of 1 percent of the prostate gland. Some
urologists reasonably wondered: What if we took more needle biopsies? Would we be
able to find even more cancer?

Three separate studies addressing this question appear in figure 4.2,6 each
comparing six needle biopsies against eleven, twelve, or thirteen needle biopsies,
respectively. In each case, the investigators found that the more needle biopsies they



performed, the more prostate cancer they discovered.

There is one other needle biopsy study that warrants special consideration because
the researchers looked so extraordinarily hard for prostate cancer. What was remarkable
about this study was that their subjects were thirty-seven men who had previously been
deemed cancer free not once, but on at least three separate occasions.7 On each
occasion, the man had had six negative needle biopsies. In other words, each man in
this study had already had a total of eighteen or more negative needle biopsies. I would
have thought that was enough. Nevertheless, when researchers performed what they
called a saturation biopsy—thirty-two to thirty-eight additional needle biopsies—they
found cancer in 14 percent of the men.
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Figure 4.2 How More Needle Biopsies (Looking Harder) Find More Prostate Cancer

Another way to look harder: redefine an abnormal PSA

Taking more needle biopsies is one way to look harder for prostate cancer. So is
increasing the number of men who get biopsied by lowering the PSA cutoff that
determines who is said to be abnormal. Just like the practice of taking six needle
biopsies, the decision to use a PSA cutoff of greater than 4 as the threshold for biopsy
was purely arbitrary. But it wasn’t until a study was published in 2004 that we
understood exactly how arbitrary it was. The prostate cancer prevalence study measured
PSA in about ten thousand healthy volunteers, older men with no evidence of prostate
cancer, and then biopsied all of them, regardless of their PSA. What they discovered
was astounding: prostate cancer could be found at every PSA level.
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Figure 4.3 The Proportion of Men Found to Have Prostate Cancer at Various PSA Levels8

To be sure, the researchers were more likely to find prostate cancer in men whose
PSA was greater than 4—almost 30 percent of this group had the disease. But they were
able to find almost as much prostate cancer at a lower PSA level—27 percent of the
men with a PSA level between 3 and 4 had cancer. Prostate cancer was even detectable
in men with PSAs between 2 and 3, and, surprisingly, between 1 and 2. Even in those
men with PSAs less than 1, 9 percent were found to have prostate cancer on biopsy.

While higher levels of PSA predicted more prostate cancer, there was no level that
predicted no prostate cancer. So there is no obvious threshold for biopsy. Nevertheless,
one of the major proponents of PSA screening looked at these data and argued that the
new threshold for biopsy ought to be a PSA greater than 2.5.

Don’t ask me where the 2.5 came from. It was another purely arbitrary decision. But
I can tell you it was a decision that led Isaac to be biopsied and then diagnosed with
prostate cancer. A lower PSA threshold means that many more men will be biopsied,
and many of them will be diagnosed with prostate cancer.

The publication of the prostate cancer prevalence study and the new
recommendation for a PSA cutoff of 2.5 led to my first invitation to appear on NBC’s
Today show. I was cast as the PSA detractor; William Catalona, MD, was the PSA
advocate. Dr. Catalona was one of the early proponents of PSA screening, and although
he didn’t discover the test, he had been dubbed the “father of PSA screening.” He was
about fifteen years my senior and was a perfect gentleman both on and off camera. But
he felt strongly that all men should be screened with PSA after age forty and that
biopsies should be performed at what most doctors would consider a very low threshold
(including below 2.5, if it is rising). I argued that his approach would expose thousands
of men to overdiagnosis (in truth, millions) and would lead many to become impotent
and have difficulties with urination; some would die from the surgery. I argued that we
needed to tell men both sides of the story and let them decide. The interviewer was Matt
Lauer, who did an excellent job guiding both of us to articulate our arguments in the
five or so minutes we had on camera.



Off camera was a different story. Mr. Lauer immediately sought Dr. Catalona’s
advice on when and how he should be screened. This suggests two things to me: (1) that
it is possible for a good reporter to balance both sides of a story even when he or she
has a specific take on the topic, and (2) the paradigm of early detection is very
persuasive.

To fully understand this issue, you need to grapple with the number of men
potentially affected. Figure 4.4 estimates the number of American men sixty to sixty-
nine years old, the age of most of the men in the prostate cancer prevalence study, who
will be diagnosed with prostate cancer at various PSA thresholds. The data on the
distribution of PSA level in the general population come from my own work and that of
my coauthors. By altering the PSA cutoff, the number of men expected to be diagnosed
with prostate cancer based on the findings of the prostate cancer prevalence study
increases dramatically. For example, using the standard rule defining a PSA greater than
4 as abnormal, 5 percent of the population of men age sixty to sixty-nine will require a
biopsy; about 650,000 men in total.9 We know that roughly 30 percent of men with a
PSA greater than 4 will be found to have prostate cancer on biopsy, translating to about
200,000 American men diagnosed with prostate cancer. If we change the rule and define
a PSA greater than 3 as abnormal, then 13 percent of this population will be abnormal,
translating to about 400,000 men diagnosed with prostate cancer. And if we change the
rule and define a PSA greater than 2.5 as abnormal, that will translate to about 500,000
men diagnosed with prostate cancer.
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Figure 4.4 Effect of Lowering the Bar for What Constitutes an Abnormal PSA on the Number of Sixty- to Sixty-Nine-
Year-Old Men Diagnosed with Prostate Cancer10

You can see the pattern clearly—and the problem. And where does it stop? If the goal is
simply to find more prostate cancer, we might as well look really hard. Forget the PSA.
Skip the needle biopsies. We should simply remove the entire prostate gland in every
man and let the pathologists search each one for cancer. Of course, that’s totally crazy.
It would mean accepting all the complications of surgery. Millions of men would be
harmed, and some would die, just to look for cancer. Yet this is the strategy that would
find the most cancer.

The heterogeneity of cancer progression



But should our goal really be to find as much cancer as possible? Imagine that we had a
free, safe, and painless way to find cancers. Wouldn’t we want to use it to find and treat
as much cancer as early as possible? We now know the answer is no. It used to be
assumed that all cancers relentlessly progressed. If they weren’t treated, they would
invariably grow, metastasize, and ultimately lead to death. But we are learning that this
assumption is wrong.

We are in the midst of a paradigm shift in how we think about cancer. Our efforts to
find cancer early with screening tests has shown that what pathologists call cancer
encompasses a set of cellular abnormalities with very heterogeneous growth rates that
vary from very fast to completely static. That’s right, some cancers don’t progress at all.
Some cancers will never make a difference to patients. The idea that some cancers don’t
matter is a radical one for the medical field. It’s as startling to us as the concept that
humans were descended from animals was to nineteenth-century biologists, or the idea
that continents plow through oceans was to early-twentieth-century geologists. These
once radical ideas took years to become widely accepted and had to await the discovery
of their underlying mechanisms (natural selection and plate tectonics, respectively).

Although the concept of nonprogressive cancers might seem implausible, scientists
have begun to uncover biologic mechanisms that halt the progression of cancer.11 Some
cancers outgrow their blood supply and are starved; others are recognized by the host’s
immune system and successfully contained; and some are not that aggressive in the first
place. These observations are leading to a fundamental shift in cancer biology.

Figure 4.5 is a simplified illustration of one way to think about the heterogeneity of
cancer progression. It uses four arrows that represent four kinds of cancer categorized
by their rates of growth. Each arrow starts at the same place: when the cancer first
begins to grow as an abnormal cell.
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Figure 4.5 The Heterogeneity of Cancer Progression

Fast-growing cancers quickly lead to symptoms and death. These are the worst
forms of cancer. Unfortunately, because the cancers grow so fast and because we don’t
screen people every day, they are often missed by screening, as they can appear in the
interval between tests. Slow-growing cancers lead to symptoms and death but only after
many years. These are the cancers for which screening will arguably have the greatest



beneficial impact. This degree of heterogeneity in cancer growth—fast- and slow-
growing cancers—has been understood for many years, in large part because of its
implications for cancer screening. Cancer screening is the effort to detect the disease
during its preclinical phase, the time period that begins with the formation of an
abnormal cell and ends when the patient notices symptoms. Screening tends to detect
many more of the slow-growing cancers, because they can be caught over a long period
of time; the tests find far fewer of the aggressive, fast-growing cancers, the very cancers
we would most like to catch, because they are detectable for only a short period of time
before symptoms appear.

Some cancers never cause problems because they grow very slowly. More precisely,
they grow at a slow enough pace that individuals die of something else before the
cancer gets big enough to produce symptoms. Dying before a cancer has time to cause
symptoms is especially likely to happen in people with less time to live (because they
are very old, for example, or because they have other life-threatening medical
problems). Prostate cancer in older men is the most obvious example.

Nonprogressive cancer never causes problems because it is not growing at all. There
are cellular abnormalities that meet the pathologic definition of cancer (that is, they
look like cancer under the microscope) but they never grow to cause symptoms.
Alternatively, they may grow and then regress—a pattern represented in the graph by
the dashed arrow going down.

Overdiagnosis occurs when nonprogressive cancers and very slow-growing cancers
are detected. These two forms of cancer are collectively referred to as pseudodisease—
literally, “false disease.” Since the word disease implies something that makes, or will
make, a person ill, pseudodisease is an appropriate word for describing these
abnormalities. These cancers are not going to cause symptoms or death.

The problem with cancer screening is that it cannot distinguish among these four
kinds of cancer. So we can’t tell who is overdiagnosed. While many hope that genetic
testing of the cancer will help identify which ones are destined to cause symptoms or
death, the field is in its infancy and it will take years to know how well it works. So for
now, the only way to be certain that an individual has been overdiagnosed is when that
individual is never treated, never develops symptoms of cancer, and ultimately dies of
something else. But since most people who are diagnosed are also treated, this rarely
happens.

Population evidence of prostate cancer overdiagnosis

While it is extremely difficult to know if overdiagnosis has occurred in an individual, it
is relatively easy to know if it has occurred in a population. The way we infer that
overdiagnosis has occurred is by comparing the rates of cancer diagnosis and cancer
death over time. Two distinct patterns of rapid rises in the rate of diagnosis are shown in
figure 4.6—one is highly suggestive of overdiagnosis; the other is not.

In the graph on the left in figure 4.6, the rise in cancer diagnosis is accompanied by
a rise in the feared outcome of cancer—death. This suggests that the new diagnoses are



destined to be meaningful and that this is a true increase in the underlying amount of
cancer that matters (as opposed to the very slow or nonprogressive cancers).12

In the graph on the right, the rise in cancer diagnosis is not accompanied by a rise in
cancer death. This suggests that while there is more diagnosis, there is no change in the
underlying amount of cancer that matters. It suggests overdiagnosis—the detection of
very slow or nonprogressive cancers.
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Figure 4.6 Two Distinct Patterns of Rapid Rises in the Rate of Diagnosis

Some doctors will posit an alternative explanation for the right portion of the figure
—namely, that there is a true increase in the underlying amount of cancer destined to
affect patients but that improvements in diagnosis and treatment match the increase in
new cases to leave the total number of cancer deaths unchanged. While possible, this
explanation strains credulity. It is certainly not the most parsimonious explanation: it
requires two conditions (true increase in cancer and improving medical care) instead of
one (overdiagnosis). Moreover, it requires a heroic assumption: that the rate of diag-
nosis and treatment improvement exactly matches the increase in true disease burden. If
treatment improvements outpaced the rise in cancer, mortality would fall. If the rise in
cancer outpaced improvements in treatment, mortality would rise. For mortality to
remain unchanged means that the rise in cancer exactly matches improvements in
treatment. It’s a stretch.

Now consider the rate of diagnosis and the rate of death for prostate cancer in
American men. Figure 4.7 shows you these data over thirty years, from 1975 to 2005
(they are from the U.S. government’s Surveillance Epidemiology and End Results
program, better known as SEER, the nation’s cancer registry13).
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Figure 4.7 New Diagnoses and Deaths from Prostate Cancer in the United States: 1975-2005

The top line, the rate of prostate cancer diagnosis, varies widely. The bottom line,
the rate of death from prostate cancer, is relatively stable. In comparison, the top line
looks more like a volatile stock market trend than a measure of the underlying amount
of cancer in the population. In fact, I don’t know of any cancer researcher who believes
this curve reflects changes in the biology of prostate cancer. What it reflects is changes
in medical practice, specifically in our practices regarding the diagnosis of prostate
cancer.

From 1975 to 1986, the rate of diagnosis increased at about 2 percent per year,
almost exactly mirroring the increased use of a urological operation called transurethral
resection of the prostate, or TURP. The procedure was used to treat men who have
trouble urinating because of an enlarged prostate (a disorder known as benign prostatic
hypertrophy, or BPH). The operation involves shaving pieces of the prostate away from
the urethra so urine can flow out more easily. As more men had the operation, more
prostate samples were sent to pathologists to examine under the microscope, and more
prostate cancer was found.

After 1986, the operation was performed less often because a number of
medications that could treat BPH were developed. Consequently, the number of TURP-
detected prostate cancers declined by about 50 percent between 1986 and 1993.14 But
the rate of prostate cancer diagnosis certainly didn’t fall after 1986; it skyrocketed.
From 1986 to 1992, as PSA screening was introduced, the rate of prostate cancer
diagnosis almost doubled. As you can see, prostate cancer diagnosis really took off
between 1990 and 1992, when the PSA test became widely disseminated.

After 1992, the rate did decline, as the reservoir of prostate cancer available to be
found dried up and as more doctors became concerned about overdiagnosis, particularly
in elderly men. But it has never returned to the level it was at prior to the introduction of
PSA screening. Since 1975, there has been a tremendous amount of overdiagnosis. It’s
represented by the area under the curve in figure 4.8.

New prostate
cancer diagnoses
and deaths
(per 100,000 men)

1975 1980 1985 1990 1905 2000 2005
Figure 4.8 Overdiagnosis of Prostate Cancer in the United States

If all cancers detected early were cancers that mattered, the total number of
individuals diagnosed with cancer over time would be unaffected by screening. Some



individuals who were destined to develop severe cancer would simply be found to have
cancer earlier by screening. Others who were not screened regularly would be
diagnosed when their cancer progressed far enough to create symptoms. But the pool of
patients with severe cancer would be relatively constant, and the total number of
diagnoses would be stable.

But that’s not what’s happening with prostate cancer. There has been a lot of extra
diagnosis, about two million additional men diagnosed with prostate cancer since 1975.
And if you want to start with the rate of diagnosis in 1986, ignoring the effect of TURP
completely, it is still about 1.3 million men.15

Without a doubt, all of these men have been made to suffer from the anxiety
associated with a cancer diagnosis. But the bigger issue is all the extra treatment. Most
have been treated with surgery or radiation. Surgery for prostate cancer (radical
prostatectomy) has known harms: roughly 50 percent of men experience sexual
dysfunction; a third have problems urinating; and a few, one to two out of a thousand,
die in the hospital following surgery. Radiation can also lead to impotence and urinary
problems (although somewhat less frequently), and it has a unique harm: radiation can
damage the organ that sits immediately behind the prostate—the rectum. About 15
percent of men treated with radiation develop a “moderate or big problem” with
defecation, generally pain or urgency.16 While they cannot benefit at all, overdiagnosed
patients can be grievously harmed by cancer treatments. It’s not a small problem—over
a million men have been overdiagnosed.

That’s why the major federal advisory panel charged with evaluating screening
services, the U.S. Preventive Services Task Force, has been so hesitant about prostate
cancer screening. The task force is an independent panel of experts in primary care and
prevention who review published studies in order to make recommendations about
screening tests. They said that the evidence was insufficient for them to assess the
balance of benefits and harms of prostate cancer screening for men under age seventy-
five. But there was sufficient evidence for men age seventy-five and older. The
evidence suggested that overdiagnosis was a huge problem; consequently, they
recommended against screening.17 In fact, the American Cancer Society recently
revised its recommendations to reinforce this message. They said, “Because prostate
cancer grows slowly, those men without symptoms of prostate cancer who do not have a
10-year life expectancy should not be offered testing since they are not likely to
benefit.”18

You may now have many questions about what happened to Isaac. What if he had
had only six biopsies instead of ten? Would he not have been diagnosed with prostate
cancer? What if he had followed the old rule and waited to have a biopsy until his PSA
rose to greater than 4? Would his cancer have been just as treatable when diagnosed
later? Or would his PSA never have gotten above 4 and he never would have been
biopsied? No one has the answers to these questions. But there is an even bigger
question you might raise: Should he have tested his PSA at all?

The fact is that at the time Isaac was biopsied, we didn’t know whether anyone had



been helped by PSA screening. Everybody was waiting for the results of two big
randomized trials. In the spring of 2009, the two trials were published, one from the
United States,19 the other from Europe.20 They represented an enormous research
effort, almost twenty years of work involving over a quarter of a million men and many
millions of dollars. Yet there is still some uncertainty as to whether screening saves any
lives: the European study concluded that it did, while the U.S. study concluded that it
did not. If anything, the U.S. data made one wonder if less screening saved lives. The
European study found that screening reduced prostate cancer mortality by 20 percent.
By statistical conventions, this is not a chance finding, but it is very close to being one.
The U.S. study found that screening increased prostate cancer mortality by 13 percent.
By statistical conventions, this is a chance finding. But there are some reasons to worry
that screening could have the opposite effect of that intended.21 So there’s remaining
uncertainty, despite two studies involving over a quarter of a million men.

That in itself tells you something: if there is any benefit from screening, it is
undoubtedly small. In contrast, recall that VA researchers in the 1960s were able to
convincingly demonstrate the benefit of treating very high blood pressure simply by
studying about a hundred and fifty men over two years. Let’s make the best-case
assumption and suppose the European study is right. Its data give us some idea of the
magnitude of the trade-off between lives saved by early screening and overdiagnosis in
the best-case scenario: for every man who avoids a prostate cancer death, roughly fifty
are overdiagnosed and treated needlessly. Some of my colleagues might argue that the
actual number is closer to thirty; others might argue that it’s closer to a hundred.22

Fortunately, in the United States the rate of death from prostate cancer has been
falling—it’s now down almost 30 percent since PSA screening started. But it’s hard to
know why it’s falling. Unlike prostate cancer screening, prostate cancer treatment has
clearly been demonstrated to reduce mortality in randomized trials.23 Therefore, much
of this decline must be due to improvements in treatment, not screening.

It is simply not possible to precisely quantify the benefits and harms of prostate
cancer screening. Estimating the trade-off between a mortality benefit and
overdiagnosis is problematic when there is uncertainty about whether the benefit exists
at all. I believe there is some benefit; I know there is a lot of overdiagnosis. My best
guess, given the data, is that for every man who benefits from screening by avoiding a
prostate cancer death, somewhere between thirty and a hundred are harmed by
overdiagnosis and treated needlessly. That does not strike me as a good gamble. But it
doesn’t matter what I think; it matters what you think.

Prostate cancer screening has become the poster child for the problem of overdiagnosis
in cancer. It is now clear that the amount of prostate cancer we find is directly related to
how hard we look for it. If we biopsy more, we find more; if we lower the PSA
threshold for biopsy, we find more. This is all possible for a simple reason: there is a
huge reservoir of undetected prostate cancer. And these are not just theories. In the past
two decades we have seen a dramatic rise in prostate cancer diagnosis. While there are
tremendous debates about the effect of PSA screening on the rate of prostate cancer



death, there is little debate about its effect on the rate of prostate cancer diagnosis. It has
led literally over a million additional men to be diagnosed and treated for prostate
cancer.

Our experience with prostate cancer screening has made one thing crystal clear: the
goal of cancer screening cannot be simply to find more cancer. That’s too easy. The real
goal of cancer screening is much more nuanced: to find the right cancers, the cancers
that matter. To be sure, overdiagnosis doesn’t preclude the possibility that some men are
helped. And there is likely to be a trade-off: we might be able to help a few men avoid
prostate cancer death at the cost of overdiagnosing many others. So we need to balance
the possible reduction in death against the chance of being diagnosed needlessly and put
at risk for things like impotence, incontinence, and chronic diarrhea. Currently, from my
perspective at least, we have lost that balance.

For what it’s worth, Professor Ablin at the University of Arizona feels the same
way. He recently published an op-ed in the New York Times entitled “The Great Prostate
Mistake.”24 He wrote that “the test is hardly more effective than a coin toss” and “can’t
distinguish between the two types of prostate cancer—the one that will kill you and the
one that won’t.” And why are his views particularly relevant? He discovered PSA. And
he never dreamed his discovery would lead to such a “profit-driven public health
disaster.”

You might wonder if prostate cancer screening is a special case. In fact, it provides
some insights about the problems posed by early detection in other cancers as well.



Chapter 5: We Look Harder for Other Cancers

It’s tempting to believe that prostate cancer is a special case—the only cancer in which
overdiagnosis is relevant.

To be sure, there are a lot of unique features about prostate cancer that make
overdiagnosis a problem. First, we have looked really hard for prostate cancer, arguably
too hard. Second, there is no other common cancer in which we are flying blind, forced
to use the strategy of systematically biopsying all around the entire organ (rather than
biopsying a specific abnormality we can see). Most important, more so than other
common cancers, prostate cancer typically occurs in those at the highest risk to die from
something else—older men—in whom a slowly growing cancer may not have time to
cause problems.

So it’s tempting to believe that prostate cancer is a special case. If you do, you’re in
good company, because I think a lot of doctors believe this is true. But you, and they,
are wrong. Recent research suggests that some degree of overdiagnosis is probably the
rule in cancer screening, not the exception.

But before I get to that, let me be very clear what I’m not saying. I’'m not saying
thyroid cancer, melanoma, breast cancer, and lung cancer can’t be horrible diseases.
Each one of these can quickly spread throughout the body—that is, metastasize—and
lead to death. I’'m not saying if you have early signs or symptoms of these cancers that
you shouldn’t go to your doctor. Quite the contrary: if you have an enlarging lump in
your neck or breast, a mole that’s getting bigger, or a new cough and some blood in
your phlegm, you should see your doctor.

The question is whether your doctor should be looking for these cancers when you
are well. While it may seem that screening can only help you, it can also hurt you: it can
lead you to be overdiagnosed and treated needlessly.

Lara’s cascade

In chapter 2, I introduced you to Lara, a sixty-five-year-old New Yorker who got caught
up in her doctors’ enthusiasm to treat osteoporosis. As you will recall, she was
considered at risk for fractures and started on hormone replacement therapy, which was
stopped following the publication of randomized trials showing it caused blood clots
and breast cancer. She was then started on a bisphosphonate, which was stopped after
she developed severe esophagitis. She was started on yet another medicine, which was
stopped after she developed a painful rash. And then she was sent to an endocrinologist
to figure out how to treat a disorder she didn’t even have. Although he had no reason to
worry about thyroid cancer, he carefully examined her thyroid.1

Remember that she was well. She had no symptoms of thyroid problems. She was
screened. In this case, the screening test is just a physical exam to find lumps that may
be cancer. Some doctors do this; some doctors don’t. For whatever reason, Lara’s
endocrinologist did. He found that she had a lump in her neck. So do many of us. In one



study, about 20 percent of normal individuals were found to have palpable thyroid
nodules.2 Lara’s doctor sent her for an ultrasound, which confirmed that lump and
detected two more. Most of us have thyroid nodules detectable by ultrasound. The same
study cited above showed that two-thirds of normal individuals do. The doctor did a
needle biopsy. And the biopsy showed that these lumps might be thyroid cancer. Often
biopsies of the thyroid are equivocal (meaning neither definitely cancer nor definitely
not cancer). The next step would be to remove some, or all, of the thyroid gland to
determine whether or not the nodules were malignant. But a prudent surgeon put a stop
to Lara’s cascade.

Thyroid cancer

He recognized that very few of us die from thyroid cancer. It’s a cancer responsible for
about 1,600 deaths annually in the United States. But the number diagnosed with
thyroid cancer, 37,000, is more than twenty times that. There is a large discrepancy
between the number of thyroid cancer deaths and the number of thyroid cancer
diagnoses, even greater than the discrepancy between the number of prostate cancer
deaths versus diagnoses (one to six). One possible explanation for this, as you will
recall from similar issues with prostate cancer, is that we are really, really good at
treating thyroid cancer. The other is less optimistic: that many of the diagnosed cancers
didn’t need treatment in the first place. And it doesn’t have to be one or the other; both
explanations can be partially right. You may wonder about a third possibility: that we
are in the midst of an epidemic of lethal cancer. In this scenario, there are a lot of new
patients developing cancer. They haven’t yet exhibited symptoms or died from the
disease, but they will. The conditions would have to be pretty extreme to lead to such a
dramatic discrepancy; for example, a nuclear explosion could lead to a lot of new cases
of cancer (in particular, leukemia) that might not show up in the death statistics for
another few years. As you will soon see, this explanation doesn’t pass the laugh test in
thyroid cancer.

When it comes to thyroid cancer, I’'m pretty confident that the major explanation is
the second scenario. Many of the cancers don’t require treatment. There’s a tremendous
amount of overdiagnosis of thyroid cancer. Just as in prostate cancer, there turns out to
be a reservoir of undetected thyroid cancer in the general population. Pathologists in
Finland systematically examined the thyroid glands in 101 consecutive autopsies of
older patients who had died in the hospital, taking slices of thyroid tissue about every
two millimeters (each slice was less than a tenth of an inch away from the previous
one).3 They found a lot of cancer. Over a third of the autopsied patients had thyroid
cancer. And because many of the cancers were smaller than two millimeters, the width
at which they took slices, they knew that they were missing some of them. Given the
number of small cancers they did find and the number that they reasoned they had
missed (which was a function of sized), the researchers concluded that virtually
everybody would have some evidence of thyroid cancer if examined carefully enough.
In fact, the researchers concluded that the smallest forms of thyroid cancer were so
common that they should be regarded as normal findings.



We are just now beginning to tap this reservoir. Although few recommend screening
for thyroid cancer (in fact, the U.S. Preventive Services Task Force—the independent
experts who evaluate the nation’s screening services—recommended against thyroid
cancer screening in 19965), doctors are apparently looking more often for lumps in the
neck or stumbling onto them as an incidental finding of a CT scan, then ordering more
ultrasounds of the neck (up fourfold in the past decade6), and doing more needle
biopsies. The result is predictable, as shown in figure 5.1. Like all the national cancer
data presented in this book, the numbers come from SEER, the National Cancer
Institute’s program to track cancer in the United States. The figure clearly shows that
there has been a dramatic growth in the number of thyroid cancers found.

New thyroid
cancer diagnoses
and deaths
(per 100,000 people)
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Figure 5.1 New Diagnoses and Deaths from Thyroid Cancer in the United States: 1975-2005

The death rate for thyroid cancer, however, is rock-solid stable. In fact, it is the most
stable mortality rate among all the cancers reported in SEER.

This pattern should look familiar: it is the one that is highly suggestive of
overdiagnosis. And there is further evidence that you can’t see in the graph: most of the
new diagnoses are small thyroid cancers, and all of them are papillary thyroid cancer,
the least aggressive type.7

This is a simpler story than prostate cancer. In prostate cancer, the mortality rate has
gone up a bit and then down a bit. The screening responsible for overdiagnosis in that
case may also be responsible for some of the decline in the death rate. So, with prostate
cancer, there’s a potential upside to go with the downside. Here there is just a downside
—a lot of overdiagnosis and no change in mortality. More people will be treated and
have the thyroid gland surgically removed. The surgery can lead to harm. Most
significant, there is the possibility of damaging the recurrent laryngeal nerve in the neck
(leading to hoarseness, a weak voice, and trouble swallowing) or the parathyroid glands
(disrupting calcium metabolism). Furthermore, everyone who has her thyroid gland
removed needs to take medication for the rest of her life to replace what’s been lost,
namely, the ability to make thyroid hormone.

There is no discernible benefit.
Melanoma

Most skin cancers are not melanoma. They are even identified in the negative: non-



melanoma skin cancers. Non-melanoma skin cancers almost never metastasize and
almost never cause death. Some doctors even wonder whether they should be called
cancer at all. While they are far and away the most commonly occurring abnormality
labeled cancer, non-melanoma skin cancers are not even recorded in national statistics
(like SEER) because their health impact is relatively small.

Melanoma is the feared form of skin cancer. It does metastasize. It does kill people
—about 8,400 deaths annually in the United States. But just like in thyroid cancer, far
more people, about 116,000, are diagnosed with melanoma each year than die from it.
And just like in thyroid cancer, when you see this large discrepancy you have to ask
yourself: is this because treatment is so good or because many diagnosed melanomas
don’t need treatment in the first place? (Or did I miss another nuclear explosion?)

The reservoir of potential melanoma is large. I don’t say this because of autopsy
studies; you don’t need to open up bodies to see the reservoir of potential melanoma.
Instead, I say this based on a simple observation: a lot of us have skin moles. Some
have more than others, but almost all of us have them. And while some moles are much
more likely to be melanomas—for example, a big mole that’s growing and has irregular
borders and multiple colors—any mole could potentially be a melanoma. In fact,
melanoma doesn’t always arise from a skin mole. It may arise de novo. Adding to the
complexity, melanoma sometimes appears in organs other than the skin (such as the eye
and the intestine). And, as is sometimes the case with other cancers, there are people
diagnosed with metastatic melanoma who have no visible primary site.

In recent years the public and primary care physicians have become much more
aware of melanoma. You may have heard of Melanoma Mondays as a way to encourage
people to have their skin checked. All of this combines to create a problem that is
enormously frustrating for dermatologists. For them, there’s no more important
diagnosis to make than melanoma. Yet because almost all of us have moles that
potentially could be melanoma, more and more patients end up in dermatologists’
offices each year. This makes it increasingly difficult for them to serve patients with
symptomatic skin conditions that aren’t cancer. But dermatologists don’t want to miss
any potentially fatal melanomas. So they biopsy more.

A few years ago my coauthors and I studied the incidence of skin biopsies among
Medicare beneficiaries.8 We found that the rate of biopsy in this population increased
2.5-fold during the fifteen-year study period, from 1986 to 2001 (from 2,847 to 7,222
biopsies per 100,000). Predictably, over the same period the incidence of melanoma
diagnoses in the same population increased at nearly the same rate: 2.4-fold. As we’ve
looked harder for melanoma, we have found more. Figure 5.2 tells the story over the
past thirty years for the United States as a whole.
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Figure 5.2 New Diagnoses and Deaths from Melanoma in the United States: 1975-2005

As you can see, there is less an epidemic of melanoma than an epidemic of
diagnosis. And again, there is further evidence for overdiagnosis that you can’t see in
this figure: most of the new diagnoses are small and very thin melanomas, those least
likely to metastasize.

To their credit, dermatologists themselves have identified this problem. More than a
decade ago some began to recognize that this growth was largely not an epidemic of
melanoma.9 But they are caught in a trap. All the forces—Iliability concerns, patients’
concerns, financial incentives—Iline up to push them to biopsy more. While there are
substantial penalties for missing a diagnosis of melanoma, there is no corresponding
penalty for overdiagnosis.

We certainly should not treat any patients needlessly. In cases of melanoma,
however, I had always considered the treatment to be relatively minor. It’s generally just
a wide skin excision. This procedure has fewer harms than removing a thyroid gland,
prostate, or breast. But a dermatologist I know took me to task when I made this
argument. He pointed out that sometimes the surgery is more major, particularly on the
face, and involves skin grafts and flaps. And he reminded me that the subsequent
surveillance, looking for a second melanoma in patients who have already had one,
makes some patients extremely anxious. And another time when I remarked that the
problem of overdiagnosis had fewer consequences in melanoma, a young woman took
me to task. She told me she had been diagnosed with melanoma and it had had an
immediate and devastating effect—she was unable to get health insurance. A diagnosis
of cancer is one of those preexisting conditions that make it very hard to find health
insurance—a fact that the 2010 health-care-reform law will hopefully change. It was a
potent reminder that simply being diagnosed with cancer can have real consequences,
medical and otherwise.

Lung cancer

From a public health perspective, lung cancer is the cancer that warrants the most
attention. It’s responsible for 162,000 deaths annually in the United States. That’s more
than breast cancer, prostate cancer, melanoma, thyroid cancer, and colon cancer
combined. About 215,000 Americans get the diagnosis annually. That means most
people diagnosed with lung cancer die from it. Our treatment of advanced forms of the



disease is abysmal. If there was ever a good candidate for screening, lung cancer is it.
And it is really easy to identify a group of people at high risk—cigarette smokers.

But no major organization currently advocates lung cancer screening; some even
recommend against it. The reason is simple. Three randomized trials completed in the
1990s showed that screening chest X-rays did not lead to a reduction in lung cancer
deaths.10 In fact, in two of the studies, screening appeared to cause more deaths. There
was more lung cancer surgery in the screened groups, and lung cancer surgery itself can
cause death.

The long-term follow-up of one of the studies—the Mayo Lung Study—
demonstrated a persistent excess of lung cancer cases in the screened group.11 Slightly
over nine thousand smokers were enrolled: half were screened every four months (using
chest X-rays and sputum cytology); half were not. At the end of the six-year screening
phase, 143 lung cancers were detected in the screened group as compared with 87 in the
control group—a difference of 56 cancers. Because this was a randomized trial, that
difference must be a consequence of screening. But that’s not enough to prove screening
causes overdiagnosis; the difference could also be due to screening’s advancing the time
of diagnosis of cancers destined to cause symptoms (that is, the extra cancers diagnosed
in the screened group during the first six years might have appeared in the control group
in the seventh year, eighth year, or later).

In the subsequent five years during which both groups received similar care, the
difference narrowed a bit—ten catch-up cancers appeared. in the control group. These
were cancers destined to appear clinically (typically with cough, bloody sputum, or a
pneumonia) whose time of diagnosis had been advanced in the screened group. But
extended follow-up over the next sixteen years identified no further catch-up cancers.
Thus, the persistent excess of forty-six cancers reflected overdiagnosis. So even in lung
cancer—what we typically think of as the most aggressive cancer—there can be
overdiagnosis. After more than twenty years of follow-up, it appears that about half of
screen-detected lung cancers found by chest X-rays and/or sputum cytology represented
overdiagnosis.

Overdiagnosis is more dangerous in lung cancer than in most other cancers. From
the Mayo Lung Study, it appears that almost all overdiagnosed patients had surgery.
And the surgical treatment of lung cancer—removing a portion of the lung—carries a
substantial risk of death (much more so than removing a thyroid, a piece of skin, or a
breast). And the people who tend to get the surgery—smokers—also tend to be those
who do least well with less lung tissue (because their lung function is already
diminished by emphysema). In the Medicare data, about 5 percent of patients are dead
within thirty days of lung cancer surgery. Nevertheless, there remains a lot of interest in
lung cancer screening. Since we know chest X-rays don’t work, the hope lies with a
more recent technology: spiral CT scans.

CT scans, you will recall, see a lot. The same is true with spiral CT scans of the
lungs. We now know that while spiral CT may find the lung cancers that kill people, it
also finds a lot of other lung cancers. In fact, there is good reason to believe that it leads



to even more overdiagnosis than chest X-rays.

Consider the numbers on smoker and never-smokers in table 5.1. The left half of the
table shows you data from the classic 1956 article by Doll and Hill examining the
mortality of some 34,000 male British physicians.12 Sir Richard Doll and Sir Bradford
Hill were arguably the two most prominent epidemiologists of the twentieth century.
They played a major role in turning the study of what causes disease into a rigorous
science. As you might expect, we can’t use randomized trials to determine whether a
potential harmful exposure actually causes disease (imagine trying to get a human-
subjects review committee to approve a study that proposed to randomize subjects to
either smoke or not smoke). Doll and Hill pioneered the observational study designs
(cohort studies, case-control studies) we now use to investigate exposures we suspect
are harmful.

In the 1950s one of the most pressing public health questions was: Why is lung
cancer becoming so much more common? There were two competing explanations at
the time: (1) the general decline in atmospheric quality (a few years earlier, London had
had a killer smog, and midday in Pittsburgh could look like night); and (2) the
widespread increase in cigarette smoking. Doll and Hill surveyed British physicians to
determine which doctors had smoked cigarettes and which doctors had not. (Amazingly,
from our current perspective, most of these physicians had smoked.) They measured the
death rate from lung cancer in each group and established that it was seventeen times
higher in smokers than in never-smokers. Of course, you knew that. (All right—maybe
you didn’t know the seventeen-times part.) And now you know that Doll and Hill are
the reason you knew that.

The right half of the table shows you data from 2001 on spiral CT screening on
more than five thousand volunteers, some of whom smoked, some of whom did not.13
This study measured the rate of lung cancer diagnosis in smokers and nonsmokers.
What it shows you is that with the advent of spiral CT, nonsmokers have about the same
risk of lung cancer as smokers. It sure looks like the use of spiral CT has made cigarette
smoking much better for you.

Spiral CT Diagnosis

Death from Lung Cancer of Lung Cancer

Death Ratio Ratio

Diagnosis B
(per 1,000 Smokers to (per 1,000 scans) Smokers to

over 5 years) Never-smokers Never-smokers
Smokers 3.35 11.5
Never-smokers 0.2 4 10.5 o

Table 5.1 Two Types of Lung Cancer: One That Leads to Death, One Found by Spiral CT

Of course, that’s crazy. Doll and Hill’s data from over fifty years ago are equally
relevant today—no matter how or where we study the issue, the finding is the same:
smokers are ten to thirty times more likely to die from lung cancer than nonsmokers.
This makes smoking the most powerful modifiable risk factor for cancers that kill



people. Spiral CT technology is detecting a very different category of lung cancer, small
abnormalities that meet the pathologic criteria for lung cancer yet are not destined to
cause symptoms or death. Spiral CT is causing a substantial amount of overdiagnosis.

Looking hard for lung cancer can cause real problems. Just ask Brian Mulroney. He
was Canada’s prime minister for a decade (1984 to 1993). He was in the Conservative
Party and was sometimes viewed as Canada’s answer to Ronald Reagan. In 2005, he
went to his doctors for a routine checkup. He was in good health. As part of the
checkup, he had a spiral CT scan of his lungs. It showed two small but worrisome
nodules. He had surgery to have them removed. Following surgery he developed
pancreatitis, a rare but serious postoperative complication. He had to be moved into the
intensive care unit. After a month and a half in the hospital he was discharged to
convalesce at home. Then he had to be readmitted a month later to have an operation on
a cyst that had developed around his pancreas—a complication of pancreatitis. He was
in the hospital another month.14 He didn’t even have lung cancer—the biopsies were
negative.

They were just checking.
But getting a checkup is not always the path to better health.
Common cancers with little or no cancer overdiagnosis

Cancer overdiagnosis does not appear to be a major problem in either cervical or colon
cancer. But that doesn’t mean there is no overdiagnosis. There is overdiagnosis of
precancerous abnormalities. That is part of what makes these cancers so distinctive: our
focus is on removing precancer abnormalities rather than on trying to find early cancers.

Cervical cancer

Cervical cancer was the first cancer for which widespread screening was initiated—the
Pap smear was introduced in the 1940s. But the number of cervical cancer diagnoses
didn’t rise once the test became widely available; in fact, it has fallen dramatically since
then (the rate of diagnosis is one-fifth of what it was in 1950).15 That’s good news.

Even better news: the death rate from cervical cancer has also fallen dramatically
since then (the rate of death is one-fifth of what it was in 1950). And this pattern of
declining diagnosis and declining mortality is continuing to occur. It is unambiguously
good news. But I should share two caveats about cervical cancer screening.

First, while screening is widely viewed as the cause of decline in new diagnoses and
death, the truth may be more nuanced. Other factors, such as improved hygiene and less
sexually transmitted disease, may also play a prominent role. Factors other than early
diagnosis can be extremely powerful: stomach cancer has experienced even greater
declines in diagnoses and deaths, yet we have never screened for it. The explanation is a
changing environment. (There is more to health than health care.)

Second, while screening is not associated with overdiagnosis of invasive cervical
cancer, it would be incorrect to suggest that it hasn’t been associated with any
overdiagnosis (or overtreatment). It’s just that the extra diagnoses are not labeled



cancer. Instead they have been given precancer labels: dysplasia, carcinoma in situ,
cervical intraepithelial neoplasia (CIN), squamous intraepithelial lesion (SIL), and, my
personal favorite, atypical squamous cells of unknown significance (ASCUS). It’s hard
to know exactly how many women have gotten these precancer diagnoses, but given the
rate of detection of these abnormalities, it’s clearly a number in the millions. In fact,
Australian researchers estimated that a typical fifteen-year-old girl undergoing regular
Pap screening has a greater than 75 percent chance of needing a colposcopy—the
follow-up investigation for one of these lesions—sometime in her lifetime.16

That’s a lot of overdiagnosis of precancer for a cancer for which the lifetime risk of
death is 0.2 percent (two per thousand). And it leads to a lot of treatment: cervical
freezing, laser therapy, conization surgery (in which the core of the cervix is removed),
and even hysterectomy (removing the entire cervix and uterus). Conization can cause
fertility problems—and, of course, hysterectomy makes pregnancy impossible. In
recognition of these harms, the American College of Obstetricians and Gynecologists
recently issued new recommendations to cut back on screening younger women and to
screen less often.17

Colon cancer

We’ve been screening people for colon cancer for at least two decades. Yet just as in
cervical cancer, the number of colon cancer diagnoses hasn’t risen—so again, there’s no
obvious evidence of cancer overdiagnosis. The number of new diagnoses has actually
fallen since 1985, the time we began screening. That’s also good news, particularly
since the number of deaths from colon cancer is also falling. But the same two caveats

apply.

I suspect screening is only part of the story. The number of new cases of colon
cancer began to fall just as we began to screen. But instead of finding more cancers, we
found fewer. For screening to explain the decline in the number of cancers, the
mechanism would have to be the detection and removal of the precancer—polyps. But
this argument fails because polyp removal did not become common until the 1990s, and
there would have been a delay of some years between removing polyps and declining
cancer rates. So the observed decline is a decade or so prior to what would have been
expected as a consequence of screening.

So something even better must be happening. There’s simply less colon cancer
developing. Something about our environment (such as our diet) is better. That’s great.

Second, while screening is not associated with overdiagnosis of invasive colon
cancer, it would be incorrect to suggest that it hasn’t been associated with any
overdiagnosis (or overtreatment). The overdiagnosis that is relevant to colon cancer
screening is the diagnosis of polyps. About one in three adults has polyps. This is far
more than will ever develop colon cancer. Colon cancer screening does lead to a
tremendous number of people having polyps removed. And once a person is found to
have polyps, he or she is screened more frequently. That leads to even more polyps
being removed. So many that the vast majority could not be destined to become cancer
—instead, they could be considered overdiagnosis of precancer.



Cancer overdiagnosis is clearly not limited to prostate cancer. It’s a much more general
problem associated with cancer screening. As we look harder and harder for cancer in
the well, one of the unfortunate side effects is that we find more cancer than ever would
have appeared otherwise. This, in turn, has led to a lot more cancer treatment. A
urologist, Willet Whitmore, eloquently expressed the conundrum this way: “Is cure
necessary in those in whom it may be possible? Is cure possible in those in whom it
may be necessary?”18 Another way of saying this is: Is cure needed in those who have
cancers we can detect early? Is cure possible in those with the most aggressive cancers?

We now know that some people harbor small, innocuous cancers that will never
progress to cause symptoms or death. The harder we look, the more likely we are to
find these cancers.

The public should be aware that looking harder and harder for cancer is not the
safest approach. And the doctors who recommend less aggressive screening (less often,
starting later, or stopping at a certain age) or who are not as quick to biopsy might not
be bad doctors; in fact, they might be quite good ones. The public should demand (and
participate in) research that doesn’t look as hard for cancer, doesn’t find as much of it,
but does find the ones that matter.



Chapter 6: We Look Harder for Breast Cancer

I thought I should save breast cancer for last. It’s undoubtedly the cancer that
Americans have heard the most about, both because it is frequently in the news and
because the color pink is so ubiquitous. Why has there been so much effort to make
people aware of breast cancer? Mammography.

Before I go further, let me emphasize the distinction between diagnostic and
screening mammography. A diagnostic mammogram is what we use to evaluate a
woman who has a new breast lump—a diagnostic mammogram is useful in telling us
what that lump is. This is the type of mammogram my wife had about a decade ago. She
felt a new lump in her breast. She had a diagnostic mammogram. It was read as class 5
—meaning the lump was almost certainly malignant. It turned out it was cancer and it
had spread to a couple of lymph nodes. I was scared for my wife, worried about
whether I could raise our ten-year old daughter alone. She had surgery, chemotherapy,
and radiation. Fortunately, she is fine.

A screening mammogram is different—it’s a test for women who have no reason to
suspect anything is wrong. I want to be clear: the concerns raised here are about
screening mammography, not diagnostic mammography.

There is no cancer for which screening has been more extensively studied than
breast cancer. In fact, mammography screening arguably has received more scientific
attention than any other form of screening. There have been ten randomized trials, each
involving around ten years of follow-up. And these trials enrolled a remarkable number
of women; over six hundred thousand have been randomized.

There is also no cancer for which discussions about screening have been more
contentious. Mammography has been the subject of debate for decades. Several of my
research colleagues have felt so discouraged by the level of discourse that they have
decided to steer clear of the topic. Mammography certainly has a history of being the
third rail of screening policy.

The juxtaposition of such a charged debate and such exhaustive scientific
investigation should tell you something: there is a delicate balance between benefit and
harm in mammography. Different women who are in exactly the same situations (that
is, the same age and with the same risk factors for breast cancer) could reasonably make
different decisions about whether or not to have a screening mammogram. It’s a tough
call. And one reason is overdiagnosis.

The never-ending debate

The first randomized trial of mammography (and the only one ever performed in the
United States) began in 1963. It was run by the Health Insurance Plan of Greater New
York (HIP) in cooperation with the National Cancer Institute and is now known as the
HIP study. About sixty-two thousand women were randomized. The intervention group
in the HIP study received not only annual mammograms but also annual clinical breast



exams (generally done by a surgeon). The control group received neither, and in fact
were not even aware that they were in a study testing early breast cancer diagnosis.
Unfortunately, this design meant that the HIP study could not isolate the effect of
mammography alone; instead, it investigated the combined effects of mammography,
clinical breast exams, and increasing women’s awareness of the need for early treatment
of breast cancer. (In the 1960s, this was potentially a very important element of the
intervention.) After ten years of follow-up, the women in the intervention group who
were age fifty and older were found to be 30 percent less likely to die from breast
cancer. No reduction in death was found among women in their forties.

Based on the HIP findings, in 1973 the National Cancer Institute (NCI) and the
American Cancer Society launched a nationwide mammography program. Despite the
lack of evidence of benefit in younger women, all women age thirty-five older were
encouraged to participate. Concerns were soon raised, however, about the radiation
involved—both because the breast was known to be sensitive to radiation and because
mammography then involved considerably more radiation than it does now. The
concern was greatest for young women because they would be screened over the most
years and thus be exposed to the highest cumulative radiation dose. In response to this
concern, in 1976 the NCI and the American Cancer Society excluded women under
fifty from the program.1

In 1988, both organizations revised their positions—now they advised women in
their forties to get screened. They had been reassured that improved mammography
hardware substantially reduced the radiation involved. Furthermore, the NCI had
reanalyzed the HIP study and concluded that women in their forties actually did benefit
from screening. But things did not stay settled for long. In 1992, the results of a large
Canadian randomized trial were published.2 The trial’s design was similar to that of the
HIP study—a reflection of the fact that its study director had been a HIP investigator.
The intervention group received both mammography and clinical exams; the control
group received neither. The difference was that this study focused exclusively on
women ages forty to forty-nine. The result was surprising: screening did not reduce
deaths from breast cancer.

By the end of 1992, nine of the ten randomized trials of mammography had been
completed and reported in the medical literature. None of the studies (including the
Canadian study) showed that mammography led to a reduction in death for younger
women. Once again, some scientists concluded that screening should not begin before
age fifty. Others were not convinced, however, pointing out that the limited number of
younger women in the trials made it impossible to exclude a benefit. In February of
1993, the American Cancer Society reconfirmed its guidelines endorsing screening in
younger women.

Three weeks later the National Cancer Institute convened an international workshop
to summarize the trials.3 The goal of the workshop was to assess the current knowledge
and to identify issues requiring more research, not to make recommendations about
mammography. The workshop concluded that the science showed a benefit in women



fifty and older, but not in women in their forties. And the participants also recognized
that mammography produced some harms: while they wrote about only the harm of
false-positive results and unnecessary biopsies, one of my colleagues who was involved
acknowledged that they also discussed the problem of overdiagnosis.

The controversy really heated up in 1997. In an attempt to resolve the uncertainty,
the director of the NCI convened a thirteen-member panel of impartial medical experts
and consumer advocates to review all the data and make consensus recommendations
for American women.4 This was a time-honored approach to difficult questions used by
all the National Institutes of Health (of which the NCI was one); there had been over a
hundred of these consensus panels in the past. The panel concluded that the data
supporting mammography in women ages forty to fifty were weak. It wasn’t clear that
mammography saved any lives. It was clear that if it did save lives, it was only a few:
less than one in a thousand women screened over a decade. The panel was more explicit
about the harms: roughly a third of women would have at least one false-positive exam,
and a substantial number would be told they had cancer (and be treated for cancer)
when in fact they had been overdiagnosed. To them, mammography looked too close to
call. That’s why the panel members decided, for women in their forties, they could not
make a recommendation either for or against mammography. They concluded instead
that each woman should make her own choice.

This conclusion was greeted by outrage. One mammographer suggested the panel
was condemning American women to death. Another called the report fraudulent,
arguing, correctly, that nothing magical happens at age fifty. The director of the NCI
said he was “shocked” by the outcome, leading many to wonder why he’d convened the
panel if he already knew there was a right answer. The former head of the National
Institutes of Health and a prominent supporter of women’s health issues, Bernadine
Healy, told a New York Times reporter that she was “very disturbed that a group of so-
called experts challenged the notion of early detection,” although she acknowledged she
had not read the report.5

The politicians didn’t behave much better. Senator Arlen Specter (R-PA) summoned
the panel’s chairman to defend the recommendation at a special hearing of the Senate
Appropriations Subcommittee on Labor, Health and Human Services, and Related
Agencies. The Senate went on to vote for a nonbinding resolution supporting
mammography for women in their forties. No one wanted to be on the wrong side of
this issue—the vote was 98 to 0. The director of the NCI, now under considerable
political pressure, asked his advisory board to review the panel’s recommendation. At
first the board members declined, not wanting to interfere with the time-honored
process, but eventually they voted 17 to 1 in favor of recommending mammography to
all women in their forties.

Twelve years later, in 2009, a similar brouhaha erupted when the U.S. Preventive
Services Task Force came to the conclusion that women should be screened for breast
cancer starting at age fifty instead of forty.6 The timing couldn’t have been worse. Even
though the members of the task force had been appointed by the Bush administration



and had reached their conclusions a year earlier, the public announcement of their
findings coincided with the Obama administration’s efforts to reform health care. So
now recommendations about mammography got confused with a much bigger issue: the
control of health-care costs. Despite the fact that the members of the task force
explicitly stated they had not considered costs in their recommendation, administration
opponents characterized their findings as being the onset of rationing and a prelude to
the brave new world of “death panels.”

The secretary of health and human services, Kathleen Sebelius, quickly distanced
the administration from the findings, and hearings were hastily scheduled in both the
House and Senate to determine the future of the U.S. Preventive Services Task Force
itself. Notably, there was support for the guidelines from leading women’s-health
groups: Breast Cancer Action, the National Breast Cancer Coalition, and the National
Women’s Health Network. But the mammography third rail was still hot. Many
politicians, policy makers, and doctors apparently didn’t want to touch it—they took the
safe course and opposed the recommendation.

Benefits and harms

To be sure, breast cancer is a very important cancer from a public health perspective and
arguably the most important cancer for nonsmoking women to worry about; that’s the
cancer they are at the highest risk of dying from. (For smokers of either gender, lung
cancer poses by far the greatest risk of cancer death.) Breast cancer kills about forty
thousand women each year in the United States. So screening certainly deserves careful
consideration. But every year, breast cancer is diagnosed in about a quarter of a million
women—about six times as many as die from it. This isn’t as dramatic a difference as in
thyroid cancer or melanoma, but it should still lead you to wonder about the possibility
of overdiagnosis.

To really understand the debate, you need to know the real benefits and harms of
mammography. This is not as simple as it may sound: while mammography has real
benefits, there are a number of common assumptions about the benefits that are simply
not true. And while many people are aware of some obvious downsides of
mammography, the most important harm is the least well known. My perception is that
the benefits have been systematically exaggerated, and the harms have been minimized
or, worse, not disclosed. And then there is the unfortunate reality that despite the
tremendous effort and the tremendous number of women involved, the randomized
trials did not provide definitive answers.

The real benefit of mammography

Based on all the studies, the U.S. Preventive Services Task Force estimated that the
benefit of mammography was about a 15 percent reduction in the chance of dying from
breast cancer.7 To acknowledge that some imprecision exists (and to be able to work
with a nice round number), I’'ll use a more optimistic estimate: a 20 percent reduction. If
all women were destined to die from breast cancer, this would represent a tremendous
benefit—we would have to screen only five women to avoid one death. But of course,
most women are not destined to die from breast cancer, so mammography cannot help



them.

The situation is analogous to how the spectrum of abnormality relates to the benefit
of treatment: people with milder abnormalities stand to benefit less from treatment than
those with severe ones. In screening, you should think about the spectrum of risk:
people at low risk for the particular disease stand to benefit less from screening than
those at high risk. It’s the reason that no one argues for mammography screening in men
(although men do die from breast cancer, albeit rarely).

With the exception of a few relatively uncommon genetic mutations, by far the most
important risk factor for breast cancer is a woman’s age. Thus, the best way to consider
the benefit of mammography is as a function of age, as shown in table 6.1.

Among 1,000 women screened for 10 years, the number who:

Age (avoid a brf:;: f;:lcer death) Do not benefit
40 0.5 099.5
45 0.7 099.3
50 1.0 999.0
55 14 008.6
60 1.7 008.3
65 20 098.0
70 2.3 097.7

Table 6.1 Benefits of Mammography8

Two realities stand out from the table. First, most women will not benefit from
mammography—for example, about two thousand forty-year-old women need to be
screened over ten years for one woman to benefit. The reason is simple: most women
are not destined to get breast cancer. Of the few who are, more than two-thirds can be
equally well treated no matter how they’re diagnosed.9 Thus, even fewer are destined to
die from breast cancer. And mammography will help avoid this outcome in only one in
five of them.

There is a second reality highlighted in the table: while the benefit does rise with
age, there’s no obvious age to draw a line based on the magnitude of benefit; it rises
steadily, but never dramatically. Some of this is an artifact of assuming that the
magnitude of the death reduction is constant across age. There are some reasons to
believe that mammography might be less effective in women in their forties: these
women tend to have denser breasts (in which cancers are more difficult to detect) and
the few young women who do develop breast cancer tend to have a fast-growing form
of the disease (a form more likely to be missed by screening, as it appears in the interval
between screening tests). But even if the number of women in their forties who benefit
from mammography dropped a bit,10 the decision about whether or not to have
mammography is probably less about age and more about personal preference—how
individuals value the trade-off of benefit and harms.



Assumed—Dbut not real—benefits of mammography

I am often asked about three assumed benefits of mammography: less metastatic
disease, less need for aggressive treatments, and important reassurance. Unfortunately,
reviewing the actual evidence suggests that these “benefits” are limited or nonexistent.

It is often assumed that in addition to reducing the risk of breast cancer death,
mammography reduces the risk of developing of metastatic cancer; that is, cancer that
has spread beyond the breast and reached other organs, such as the lungs, bones, brain,
and liver. The randomized trials don’t specifically address this question. Unfortunately,
developing metastatic breast cancer and dying from breast cancer are fairly close to
being the same outcome. In other words, most women with metastatic breast cancer
ultimately die from breast cancer (about 90 percent in the SEER data). Thus most of the
reduction in metastatic disease is already captured in the death benefit. But there may
still be a little metastatic disease that could be prevented in women who ultimately die
from other causes. The little extra benefit that could possibly exist is more than captured
by my rounding up to a 20 percent reduction in mortality, rather than a 15 percent
reduction. So you can think of table 6.1 as capturing the benefit of avoiding both breast
cancer death and metastatic breast cancer.

It is also often assumed that mammography allows women to avoid more aggressive
treatment. The idea is straightforward: mammography detects cancer before a woman
develops a lump or other symptoms. Because these cancers are caught earlier, they are
easier to treat. That should translate into fewer mastectomies. While this may be the
case for selected individuals, the randomized trials show that mammography overall has
had the opposite effect: it has led to more mastectomies, about 20 percent more, not
fewer.11 The reason is that mammography increases both the number of women
diagnosed with invasive breast cancer and the number found to have multiple
microscopic cancers distributed throughout the breast, for which mastectomy is
recommended.

But far and away the most common question I get goes something like this: “Why
aren’t you talking more about the benefit of having a normal mammogram? It provides
important reassurance value.” To me, reassurance implies your being told that you don’t
have breast cancer now and you won’t develop it in the near future. To be honest, I
believe we have overstated how much reassurance a normal mammogram provides.

Ideally, a normal mammogram would be definitive. However, mammograms miss
about one-quarter of cancers that are destined to appear during the following year.12
There are two reasons why this happens: one is that the image (or the radiologist
looking at the image) fails to detect a cancer that is there; the other is that the cancer
wasn’t there at the time of the test but started growing soon after. Unfortunately, the
second explanation is a marker for a more deadly cancer, because it indicates a fast-
growing cancer.13 So a normal mammogram doesn’t mean you won’t get cancer in the
next year, though it does mean you could reasonably expect that the risk is reduced by
about three-quarters for that year, that is, until you get your next mammogram.

Does a normal mammogram provide much assurance beyond that period? Sadly,



I’m afraid the answer is no. A normal mammogram this year has little predictive value
for next year. The fact is that most mammogram-detected cancers are preceded by
normal mammograms the previous year. Long-term follow-up of over 215,000 women
who had had normal mammograms in New Mexico (one of the states that keep
excellent cancer data and one of the original SEER registries) showed that their risk of
developing cancer over the next seven years was almost exactly that of similar-age
women in the general population.14 So while a normal mammogram may provide some
reassurance that you are less likely to be diagnosed with cancer before your next
mammogram, it confers little information beyond that. If women are reassured about
the long term, it is largely an illusion.

I wonder if a big part of the emotion captured in the word reassurance is actually
relief—relief that you don’t have cancer right now. Of course, the fear that you might
have it may be due to the screening effort itself. There could be no relief unless there
was a fear of breast cancer to begin with. I think that some—perhaps much—of the fear
that women have about breast cancer is the result of the screening. One might imagine
producing relief by making people take a test and telling them all that some will fail.
Those that pass will feel relief. But one could avoid the need for relief by not promoting
and giving the test in the first place. There has got to be some other reason for the test.
The reason to undergo mammography is to avoid a breast cancer death. That is the
benefit of a screening test.

Harms of mammography

Whether because they have the disease, know someone with the disease, or are worried
that they may get the disease, a lot of people have breast cancer in their lives. While
some of this reflects the prevalence of the disease, much of it reflects our use of
mammography. To encourage women to get mammography screening, women had to be
made more aware of the disease. The most effective strategy to do this is to scare them.
In this country, women have been indoctrinated to believe that it is dangerous not to be
screened; they’re told to “take the test, not the chance.” An old ad from the American
Cancer Society even suggested that women were crazy if they forwent screening: “If a
woman doesn’t have a mammogram she needs more than her breasts examined.” So,
ironically, the first harmful side effect of mammography is that its promotion has led to
a more anxious population.

Then there are the harms of the testing process itself. While many women find
mammograms to be an acceptable test, many others find it more than uncomfortable;
some find it quite painful. Then there’s the problem that mammograms are too often
read as abnormal. The issue is particularly large in this country, where it has been
estimated that nearly half of women will have at least one film read as abnormal during
a ten-year course of annual mammography.15 Some women will have additional films
recommended immediately; some will be told to wait for a repeat exam in six months;
some will be scheduled for biopsy; and a few will get stuck in a seemingly endless
cycle of testing because their mammograms are somehow concerning. All will worry
that they might have breast cancer. But the vast majority don’t have it.



This is the problem of false-positive results: the mammogram is positive (that is,
read as abnormal), but no cancer is found—thus, the mammogram is falsely positive.
Consider them to be false alarms. What little research that has been done on the topic
suggests most women largely accept this harm. But while writing this I happened to
interview a prospective employee who told me she had decided to stop getting
mammograms precisely for this reason. She had had a worrisome mammogram, had
gone through more testing, and ultimately had a painful (and disfiguring) open biopsy.
She knew about the benefit, but she had also experienced one of the harms. She decided
forgo both and to stop getting screening mammograms.

There is another harm to mammography that is less often mentioned: the harm of
advancing the time of cancer diagnosis without any influence on long-term outcomes. A
mammographically detected cancer can fall into one of three buckets: (1) a clinically
important cancer that is more curable because it is caught early (that’s the benefit of
mammography); (2) an overdiagnosed cancer (which I’ll get to in a minute); or (3) a
clinically important cancer that is not more curable when caught early. Actually, most—
over 90 percent, in fact—of mammographically detected cancers fall into one of the last
two categories.16 The patient in the final category may be cured of her disease
regardless of whether it is detected clinically (after symptoms arise) or by screening, or
she may be destined to die from her disease regardless of when and how it’s caught. The
effect of mammography in this category is straightforward: women are told they have
breast cancer and are treated for breast cancer earlier than they would have been
without mammography. They don’t benefit from this early detection; instead, they are
simply turned into breast cancer patients at a younger age.

The deputy director of the Canadian National Breast Cancer Study was grateful she
avoided this harm. At age sixty-nine, she saw a surgeon to evaluate a discomfort in her
breast. A diagnostic mammogram detected an obvious cancer, which was confirmed
following surgery. It was an early cancer; there were no signs of spread. There was
every reason to believe that she would do well. The surgeon examined her previous
mammograms and, although it was smaller, the cancer was present. It hadn’t been
missed; she had had a six-month follow-up film at the time and it hadn’t grown. What is
remarkable is that these films were from nine years earlier. She could have become a
patient at age sixty and had the same outcome; she was glad her diagnosis was
delayed.17

Mammography and overdiagnosis

Higher anxiety about breast cancer, false alarms, and turning people into patients at a
younger age than necessary are all harms of screening mammography. But from an
individual’s perspective, at least, none is as important as the harm of overdiagnosis.
And as you now know, the prerequisite for overdiagnosis is the existence of an
undetected disease reservoir.

Based on seven autopsy studies involving more than a thousand women, somewhere
between 2 and 40 percent of women who were not known to have breast cancer—and
who died for some reason other than breast cancer—nonetheless had pathologic



evidence of breast cancer upon examination.18 To be sure, 2 to 40 percent is a fairly
broad range. This variability has a number of explanations. Different studies have
looked at different groups of women, particularly women of different ages. Like most
cancers, breast cancer is more common in the elderly. Different studies involved
different pathologists, who undoubtedly had different thresholds for calling an
abnormality cancer (particularly a small abnormality). And finally, different studies
used different degrees of scrutiny—some looked harder than others. At one extreme,
investigators examined more than two hundred slices per breast; at the other, fewer than
ten.

No matter how variable, however, these data show that some women have breast
cancer but will never know it, unless, of course, we look hard for it. And now there is
compelling evidence that mammography is beginning to find it.

Throughout Europe—including Denmark, Italy, Norway, Sweden, and the United
Kingdom—the implementation of screening mammography in the 1980s and *90s was
associated with a substantial increase in the number of breast cancers detected among
women of screening age (in Europe, generally fifty and older).19 These programs were
all introduced by governments to populations that received government-funded health
care. Thus, from a research perspective, they shared a very desirable feature: there was
a fairly well-defined start date before which most women were not getting
mammograms and after which most women were.

If there were no overdiagnosis, then the total number of individuals diagnosed with
cancer would be unaffected by screening. A rise in the number of breast cancers
following the initiation of screening is expected (some people do have cancers destined
to appear later that can be detected by screening),20 but if there is truly no
overdiagnosis, that rise will be offset by reductions in the numbers of cancers detected
later. In other words, if all cancers detected early through screening were ultimately
going to be clinically evident (typically when a woman notices a new breast lump and
then seeks medical care to evaluate it), one would expect a subsequent decline in the
number of cancers detected clinically later in time. Since the cancers would have been
detected and treated in women of screening age, the reduction should become evident as
the women age and stop screening (in Europe, generally around ages sixty-five to
seventy). Throughout Europe this reduction has largely failed to appear.

Figure 6.1 illustrates what I mean. The data are from the United Kingdom.21 The
dashed lines are trend lines—they reflect projected breast cancer incidence based on
trends prior to the introduction of mammography. The lower solid line shows what
actually happened to women ages fifty through sixty-four—the age group that was
screened. Soon after screening was initiated, the incidence of breast cancer rose sharply.
That was expected. What was unexpected was that the increase was sustained—now in
the United Kingdom, breast cancer incidence of women fifty through sixty-four is
virtually the same as in women some ten years older who were not screened.

This rise in itself does not prove that overdiagnosis is occurring. It is still possible
that mammography in this age group is simply advancing the time of diagnosis of



cancers that would otherwise appear in the sixty-five to seventy-five age group. But if
that is the case, incidence in the group that is too old for screening should fall. And as
you can see, the incidence in women ages sixty-five to seventy-five has been unaffected
by screening.
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Figure 6.1 Breast Cancer Incidence in the United Kingdom

This is compelling evidence for overdiagnosis. It has many European screening
experts worried. Clearly, some of the cancers found by mammography are not destined
to progress to become clinically evident. A substantial portion even appear to regress.22

In the United States, the picture is murkier. We never started a national screening
program, and even if we decided to, there’s no single health-care system that can reach
all eligible women at the same time. So in the United States, there was no obvious start
date for breast cancer screening. Instead, mammography use trickled in during the
1970s and the 1980s. Figure 6.2 displays its impact on breast cancer detection
determined by using the SEER data.
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Figure 6.2 New Diagnoses and Deaths from Breast Cancer in the United States, 1973-2005

The little spike in 1974 has an interesting story. You may have noticed that this
graph starts two years earlier than those in earlier chapters: in 1973 instead of 1975. In
general, the SEER data reports begin with the year 1975, but the SEER program



actually started in 1973. Because I knew that spike was there, I went back and requested
the data for 1973 and 1974. The spike represents the Betty Ford effect.

I learned about the Betty Ford effect as a student at the School of Public Health at
the University of Washington. Betty Ford was diagnosed with breast cancer in 1974—a
few weeks after her husband became president of the United States. (Ironically, two
weeks later, the vice president’s wife, Happy Rockefeller, was also diagnosed with
breast cancer.) Mrs. Ford was very candid about her diagnosis. Prior to this, breast
cancer was rarely mentioned openly. But hers was widely covered in the media. She
was arguably the first high-profile public figure to share her breast cancer with the
world and to make a public case for early detection.

The publicity surrounding her cancer gave a major boost to what had been
lackluster recruiting for the breast-screening project sponsored by the National Cancer
Institute and the American Cancer Society. In short, in 1974 a lot of women who had
never gotten mammograms got them, and the number of cancers diagnosed increased
sharply. The Betty Ford effect is a potent reminder that how much cancer we find is a
reflection of how hard we look for it.

Now let’s get to the bigger picture. As mammography was introduced during the
1970s and 1980s, the rate of breast cancer diagnoses increased about 50 percent. Some
of this rise may have reflected a real change in the underlying amount of disease,
related to increased risk factors such as delayed childbirth and the wider use of hormone
replacement therapy. But most researchers who tried to explain the phenomenon
acknowledged that mammography itself played a big role.23 (Similarly the recent
decreased use of mammography may explain the recent decline in new diagnoses after
2000, as may the decreased use of hormone replacement therapy.)

There is further evidence for overdiagnosis, but you can’t see it in this figure: many
of the new diagnoses are ductal carcinoma in situ (DCIS). DCIS is a microscopic breast
cancer that, unlike invasive breast cancer, has not spread beyond the duct in the
mammary gland. For all practical purposes, there is only one way to be diagnosed with
DCIS: have a mammogram. Some doctors believe that DCIS commonly goes on to
become invasive cancer; others believe that it does so only infrequently, citing data that
suggest less than one-third become invasive.24 Nevertheless, the clinical reality is that
we treat DCIS almost as aggressively as we treat invasive breast cancer.

Only one of the ten randomized trials of mammography provided any information
about the value of finding microscopic breast cancers like DCIS. It was the second
Canadian study, a study that enrolled women ages fifty to fifty-nine. The control group
members each received an annual clinical breast exam, a really thorough clinical exam
that was carefully standardized, lengthy (five to fifteen minutes per patient), and
generally done by specially trained nurses. The intervention group members each
received the same thorough clinical exam each year plus a mammogram. Thus what
was really being tested here was the additional value of mammography over that of a
thorough clinical exam; in other words, the additional value of detecting abnormalities
that cannot be felt. There was no difference in breast cancer mortality between the two



groups. To me, this Canadian study conveys an important lesson: there is no obvious
value to finding breast cancers that are so small they cannot be felt, such as most DCIS.

But it’s important to recognize that overdiagnosis is not simply confined to the
diagnosis of DCIS; overdiagnosis of invasive breast cancers occurs as well. A few years
ago, I was approached by two Norwegian researchers who had developed a very elegant
research design to investigate this issue.25 They compared two groups of women, both
residing in the same Norwegian counties and both fifty to sixty-four years old, over two
consecutive six-year periods. One group of 109,784 women was followed from 1992 to
1997, and close to the end of the period nearly all were screened once, as the national
screening program began in 1996. This group was the control group. The second group
of 119,472 women was followed from 1996 to 2001. All were offered three biannual
mammograms as part of the national program, and nearly all accepted. This group was
the screened group.

The expectation was that the control and screened groups would have roughly the
same number of invasive breast cancers, whether they were detected at the end or found
along the way. Figure 6.3 shows what happened instead: the women who had regular
screenings had 22 percent more invasive cancers: 1,909 per 100,000 in screened women
versus 1,564 per 100,000 in women who did not have regular screening. Although this
wasn’t a randomized trial, the women were remarkably similar in every way except one:
the control-group members got screened once, near the end of the six years; the
screened-group members were screened three times over six years. The Norwegian
researchers concluded, and I agreed, that this suggested that mammography during the
intervening years found some invasive breast cancers that would have disappeared by
the final mammogram. In other words, some invasive breast cancers appeared to
regress.
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Figure 6.3 Effect of Regular Screening on the Amount of Invasive Breast Cancers Detected

Overdiagnosis, be it of DCIS or invasive cancer, is a real harm of mammography.
Overdiagnosed women are treated for breast cancer. Overdiagnosis is a big part of the
reason that women who receive mammography undergo more surgery, not less, than
women who don’t receive mammography. But look back at figure 6.2; there’s more to it



than overdiagnosis. The number of breast cancer deaths is going down—there’s been
about a 25 percent decline since 1990. That’s good news. Based on randomized trials,
we know that much of this reflects better treatment for breast cancer—particularly
tamoxifen and similar anti-estrogen drugs, which have been shown to reduce the risk of
death in breast cancer patients by 30 percent. But some of it probably also reflects early
detection, specifically mammography. Breast cancer screening involves a trade-off:
mammography reduces breast cancer deaths and leads to overdiagnosis.

Because overdiagnosis cannot be directly confirmed, its frequency is very hard to
measure precisely. Furthermore, the amount of overdiagnosis undoubtedly varies with
both the particular radiologist’s threshold to label films as abnormal and the particular
pathologist’s threshold to label an abnormality as cancer. The one randomized trial that
does provide long-term follow-up found that, in fact, one in four cancers detected by
screening represents overdiagnosis. Remember, most of the remaining three can be
treated just as well when they present clinically. But a few will be helped—and helped
in a big way: they will avoid a breast cancer death. Our best estimates of the
benefit/overdiagnosis trade-off in mammography encompass a wide range: for every
one breast cancer death avoided, somewhere between two to ten women are
overdiagnosed.26

The problem with overdiagnosis is overtreatment. Mammography leads more
women to have lumpectomies, mastectomies, radiation, and chemotherapy. It has lead
Iona Heath—a physician who is now the president of the Royal College of General
Practitioners—to “cheerfully decline” invitations to be screened. She understands the
motivation behind early detection. She knows well how terrible a disease breast cancer
can be: she has seen women die from it. But she also knows that the ability of
mammography to change this fact is rather small. And that there are real harms to the
process.

Here’s how she summarizes the Cochrane Reviews’ data:

“The evidence review suggests that for every 2000 women invited to screening for
10 years one death from breast cancer will be avoided but that 10 healthy women will
be overdiagnosed with cancer. This overdiagnosis is estimated to result in six extra
tumorectomies and four extra mastectomies and in 200 women risking significant
psychological harm relating to the anxiety triggered by the further investigation of
mammographic abnormalities.”

She worries that she has made the decision not to pursue mammography on the
basis of information that is not readily available to her patients.

If you are a nonsmoking woman, breast cancer is the cancer to be most concerned
about. A new breast lump should be investigated with a diagnostic mammogram. Most
women with breast cancer will do well (as, thankfully, my wife did). Yet some will die.
Given this fact, it is certainly reasonable to consider screening as a way to reduce the
risk of breast cancer death. But screening increases another risk—the risk of
overdiagnosis.



It has been difficult to have a rational discourse about screening mammography.
Many in the cancer community fear that the public can’t deal with the reality that
screening helps some and hurts others. They worry about sending any messages that
might discourage people from getting screened. This may explain why none of the
government-run mammography screening programs in seven European countries
mentions overdiagnosis in the patient-information pamphlets.27 But by hiding
overdiagnosis, they exacerbate the problem. If the public doesn’t know about the
problem of overdiagnosis, then all the forces line up to make the problem worse.
Radiologists will look harder at images, pathologists will look harder at biopsy
specimens—both afraid only of missing cancer, not of overdiagnosis. Medical journals
will reflexively conclude that the best test is always the one that sees more, not less. So
will the news media.

Of course, these concerns also apply to screening for other cancers. Encouragingly,
the prostate cancer experience does seem to be changing the cancer community. There
is probably no organization that has pushed more for screening in the past than the
American Cancer Society. But their current chief medical officer frequently expresses
his concerns about the inevitable problem of overdiagnosis with cancer screening to
physicians and the public alike. The Centers for Disease Control now acknowledges
overdiagnosis in their decision guide for prostate cancer screening. And the National
Cancer Institute’s PDQ (Physician Data Query) informs health professionals and
patients about the problem of overdiagnosis in screening for a number of cancers. I’'m
cautiously optimistic that a more balanced discussion about mammography is coming.

Assuming this assessment is correct, I wonder if we might be ready for one more
randomized trial. I believe we could reduce the problem of overdiagnosis (as well as
reduce false alarms) yet still preserve the death benefit if we were willing to look less
hard for breast cancer. The second Canadian trial tells us that screening mammography
has no apparent benefit over a carefully standardized physical examination of the breast.
But the practical reality is that it is much easier to standardize the practice of the
relatively few mammographers in the United States than it is to standardize the practice
of the very large number of primary care practitioners who might perform the careful
physical examinations (not to mention dealing with the problem of finding the time for
them to do so0). So I'd like to see a trial comparing current mammography practice with
a more conservative one: calling a mammogram suspicious for cancer (and undertaking
a biopsy) only if the detected abnormality could plausibly be felt (a size, say, greater
than one centimeter).28

Cancer screening—the purposeful effort to search for early cancers in those who are
well—has led to a lot of overdiagnosis. But sometimes we stumble onto a cancer when
we’re not even looking for it.



Chapter 7: We Stumble onto Incidentalomas That
Might Be Cancer

Some fifteen years ago one of my patients, Mr. Baker, called me because he was hoarse.
There was no mistaking it—I barely recognized his voice on the phone. I asked him
whether he had been sick. He said he felt fine; the only thing bothering him was the
hoarseness. I asked him how long he had been hoarse. When he told me it had been
about six weeks, I was concerned. The duration of hoarseness and the lack of other
symptoms made laryngitis or some other upper respiratory infection unlikely. And
although Mr. Baker had quit smoking about three years earlier, he had been a longtime
smoker. These two facts made me worry about cancer of the vocal cords or, worse, lung
cancer. Lung cancer often involves the lymph nodes near the center of the chest. The
nerve to the vocal cords actually loops down from the brain to a point near these lymph
nodes before turning upward to the vocal cords. If the nodes enlarge with cancer cells,
they can trap the nerve, which, in turn, paralyzes the vocal cords—causing hoarseness.

One of the nice things about a small hospital like the White River Junction VA is
that the doctors tend to be able to connect with one another pretty easily. It just
happened that the ENT (ear, nose, and throat) doctor had an office down the hall from
me. When I got off the phone with Mr. Baker, I walked over to his office, told him
about my patient, and asked if he would take a look at his vocal cords for me. He agreed
that the procedure should be done and made an appointment to see Mr. Baker. When he
examined Mr. Baker’s vocal cords a few days later, he found a small tumor that he sent
for biopsy. There was no doubt about it—my patient had cancer of the vocal cords. But
it was an early cancer. It hadn’t spread anywhere in the neck. In fact, most of it had
been removed during the biopsy itself. Mr. Baker’s hoarseness resolved almost
immediately. He was given a short course of radiation and told to come back if his
hoarseness returned. That would have been the end of it, except that someone along the
way had ordered a chest X-ray.

Now, some doctors might argue that he should have had a chest X-ray anyway,
given the possibility of lung cancer. I would counter that once we had found the cancer
responsible for Mr. Baker’s hoarseness we did not need to go looking for a second
cancer. But the horse (my apologies) was out of the barn. Although Mr. Baker’s lungs
looked fine, the radiologist expressed some concern about a possible widening of the
mediastinum, the central region of the chest, between the lungs. Because that widening
could represent another cancer, the radiologist suggested a CT scan of the chest.

The CT scan of Mr. Baker’s chest was normal. The radiologist concluded that the
mediastinum was fine and that the chest X-ray had simply been misleading. But the CT
scan had actually gone well below the chest. Because the lungs extend lower in the back
than the front, all chest CTs have to include some of the abdomen if they are going to
scan the entire lung. The CT had scanned part of Mr. Baker’s liver, stomach, and
kidneys. And there on the right kidney was a mass just about the size of a golf ball. It



was almost certainly cancer. That was a surprise. A patient had called complaining
about hoarseness and received a diagnosis of kidney cancer.

I’ve told this story at a number of physician gatherings over the years, and I always
get the same response: laughter. That doesn’t mean physicians are uncaring or enjoy
hearing about the misfortune of others. Instead, it reflects their familiarity with the
absurdity of the situation—we have all been involved in similar diagnostic cascades and
stumbled onto abnormalities that clearly have nothing to do with the original problem
being investigated. And we are all familiar with the resulting quandary over what to do
next.

You may remember that I had once done a small experiment and ordered a sinus
film on myself even though I had no symptoms. I was rewarded with a surprise finding
of sinusitis. But surprise findings also occur in patients who have symptoms. What
makes those findings surprising is that the abnormalities clearly have nothing to do with
the symptoms. The typical surprise finding is a small nodule detected on a scan—a
patient hears that there is a “spot” on, for instance, the liver, lung, or kidney. Such
nodules could plausibly be cancer. But they almost never are. That is why radiologists
have dubbed them incidentalomas (incidental as in “minor or trivial”’; -omas meaning
“tumors or growths”).

Consider these examples:

* A woman gets an MRI of her brain after having an epileptic seizure and is found to
have a cyst in her sinus. The cyst has nothing to do with the seizure.

» A man gets an X-ray of his ribs after slipping on the ice and is found to have a spot on
his lung. The spot on his lung has nothing to do with his fall.

* A woman gets a CT scan of her lungs because she has trouble breathing and is found
to have a nodule in her liver. The nodule has nothing to do with her difficulty
breathing.

Surprise findings happen a lot with CT scans and MRIs. Sometimes we do a CT to
examine the abdomen but find something in the chest instead, and sometimes we do a
CT to look at the chest but find something in the abdomen. While surprise findings are
always just that to the patients, physicians see them so often that they aren’t that
surprising to us.

There is a reason why we get so many surprises: CT scanning reveals minuscule
anatomical detail. CT scans consist of a series of cross-sectional X-rays of the human
body, with slices scanned as close as every millimeter for that portion of the patient’s
height under examination (the typical CT will involve between fifty and a hundred and
fifty slices, although fewer may be examined by the radiologist). A computer compiles
these images and projects them on large video monitors. It allows radiologists to enlarge
certain views and change the brightness and contrast to highlight specific organs. They
can see abnormalities as small as one to two millimeters—or about as small as the tip of
a ballpoint pen.



CT scans have really helped us learn a lot about what’s wrong in sick patients. They
can show us appendicitis, bleeding in the brain, inflammation in the pancreas, and
whether or not cancer has spread to other parts of the body. But, like all diagnostic
technologies, CT scans can show too much, detect too many surprise findings, and
overwhelm the doctors who interpret them.

Incidentalomas

The most common incidentaloma is usually found in the lungs. Small lung nodules are
detected on chest CT scans in roughly 15 percent of nonsmokers and in up to 50 percent
of smokers.1 The vast majority of these nodules will never become cancer. Neither will
the other commonly found incidentalomas, those in the liver, kidney, thyroid, and
adrenal gland. But they do pose a problem. One of my closest colleagues, William
Black, is a radiologist who has thought a lot about this problem. He estimates that of
every ten thousand CT exams, at least a thousand will have one of these
incidentalomas.2 Most of these incidentalomas will never progress to cancer, but one or
two will. What should we do? Even if five incidentalomas turned out to be clinically
significant, that still leaves 995 overdiagnosed patients. We don’t know which patients
are in which category. And we really don’t know if we can help the five who have
cancer. We may or may not have stumbled onto their lethal cancers in time to make a
difference.

So should radiologists tell everybody about his or her incidentaloma? Make
everybody come back for a follow-up scan? This is what some professional
organizations recommend.3 But it will undoubtedly make many worry needlessly and
lead a number of patients to receive unnecessary invasive diagnostic procedures or
surgery. And we don’t know whether finding an incidentaloma actually helps anyone.

A college and medical-school classmate, a surgeon who must decide whether
incidentalomas should be biopsied, recently wrote to me about how he frequently
struggles with incidentalomas.

Twice a month, or so, I see a patient who has had a CT scan done to evaluate some
symptom that would have been simply watched before the advent of cross-sectional
imaging, and that usually would have amounted to nothing. Typically she is a
younger woman: she is healthy, but has had an incidentally detected lesion in her
liver. They come to my office, often with additional studies already done. You have
seen the radiologist’s report—“indeterminate lesion in the liver, cannot exclude
metastasis or primary malignancy, suggest MRL.” And, of course, the MRI adds
absolutely nothing—aside from adding $500-1,000 in cost.

Then they come to me and I have to reassure them that the finding is not
cancerous. But what about hepatic cell adenoma—it is not a cancer, but it can
become cancer. So, of course, we order follow-up studies. No one wants to defend
failing to follow up a possibly malignant lesion in a young woman. So maybe we
get a liver biopsy—again, usually equivocal: probably not cancer, but could be—
with the risk of bleeding and even death due to bleeding. Or we get 4 or 5 more CTs
with the increasing risk of radiation from all the studies both for the women and the



eggs in her ovary. Never mind the emotional distress that they all go through.

It’s a struggle that more and more doctors have to deal with. We feel trapped by
incidental findings. We feel obligated to evaluate them even as we worry that doing so
is really not in the patients’ best interests. We know they cause a lot of unnecessary
worry; we know they add a lot of cost to the system. We also know they lead to more
invasive procedures—procedures that pose a real chance of harm, including death. No
matter how rare those events are, they do exist. In fact, the chance of dying from the
liver biopsy needed to evaluate the incidentaloma (about one to two per thousand4) is
on the same order of magnitude as the estimated chance that the incidentaloma is a fatal
cancer.

How we know that most incidentalomas are not cancer

I was recently asked by a reporter how doctors know that the vast majority of
incidentalomas represent overdiagnosis. It’s a good question. At the most basic level,
we know that there are far more radiological abnormalities, the reservoir of
incidentalomas, than there are people dying from the respective cancers. So much so
that we can infer that the chance of an abnormality (like a nodule) becoming a lethal
cancer is extraordinarily low. In fact, we can begin to quantify the upper bound of this
risk, the highest it could possibly be, using actuarial reasoning that dates from the
seventeenth century.5 Assuming the number of people who die from a particular disease
is constant, the probability that a person detected with the abnormality will eventually
die from it is inversely related to how often these abnormalities are found. Let’s say 10
percent of the population dies from cancer X. Let’s also say that 10 percent of the
population has incidentalomas suggestive of cancer X. Under these conditions, it’s
entirely plausible that everyone with that incidentaloma could die from it:

10% die from Cancer X _10%

: — =——=100% could die from incidentaloma
10% found to have incidentaloma  10%

suggestive of Cancer X

Now imagine we find more incidentalomas. The same 10 percent of the population
still dies from cancer X. But now let’s say that 50 percent of the population has
incidentalomas suggestive of cancer X. All of a sudden it’s no longer plausible that
everyone with that incidentaloma could die from it. In fact, at most 20 percent of those
found to have the incidentaloma could die from it:

10% die from Cancer X _10%

50% found to have mcidentaloma  50%
suggestive of Cancer X

=20% could die from incidentaloma

Using this reasoning, table 7.1 provides estimates of the highest possible ten-year
risk of cancer death posed by various incidentalomas for a typical fifty-year-old.6



Proportionof  Ten-year Chance That the  Chance That the

People with an Risk of Incidentaloma Incidentaloma
Incidentaloma Cancer Is a Lethal Cancer Is Not a Lethal
on CT scan Death [highest possible] Cancer
Organ (a) b} (c=b/a) d=1-¢)
Lmy 50% 1.8% 3.6% 06.4%
(smolkers)
Lung 15% 0.1% 0.7% 00.3%
(never-smokers)
Kidne'].-' 23% 0.05% 0.2% 00.8%
Liver 15% 0.08% 0.5% 00.5%
Th}?mid 67 % 0.005% <0.01% =00,00%,

(by ultrasound)

Table 7.1 Chance that an Incidentaloma Represents a Lethal Cancer for a Typical Fifty-Year-Old7

With the exception of lung nodules in smokers, less than 1 percent of these
incidentalomas could possibly represent lethal cancers. So more than 99 percent of the
time there is nothing to fix.

Of course, these are just estimates. The second column in particular, representing
the proportion of people with incidentalomas, will vary from group to group. These data
largely come from a study of over a thousand people who chose to undergo whole-body
CT.8 The data will be different in different populations, particularly in populations with
varying ages (incidentalomas become increasingly common as we age, as does the risk
of death). And because when we look harder, we find more, these data will also vary
based on how carefully the scans are read by radiologists.

The third column, representing the ten-year risk of death, is from U.S. mortality
data and—with the exception of separating lung cancer for smokers and never-smokers
—reflects the typical American.9 Some will raise the question of whether an
incidentaloma might lead to death in a period longer than ten years. But even if you
used a twenty-year time frame (and again with the exception of lung nodules in
smokers), it would still be less than 2 percent of these incidentalomas that could
possibly metastasize into lethal cancers.

You might reasonably wonder why the data in table 7.1 are the highest possible
estimates of the chance an incidentaloma will progress to a lethal cancer in the next ten
years. The calculation assumes that all lethal cancers develop from incidentalomas that
are visible a decade earlier. This is clearly not the case. Other abnormalities can develop
over time and eventually result in cancer deaths, further lowering the chance that a
specific incidentaloma represents a lethal cancer.10

So the numbers above are estimates, but they do give you some sense of the
magnitude of the problem that radiologists, and the rest of us, face when finding
incidentalomas.

Follow-up on Mr. Baker



I discussed Mr. Baker’s kidney incidentaloma with a number of doctors. Unlike most
cancers, kidney cancers are not always biopsied. The reason is that the imaging studies
usually tell us what we need to know. And given the images we had for Mr. Baker, the
urologists were sure about what to do: take his kidney out. But the radiologist (and I)
weren’t so sure. This was in the 1990s, and reports about a substantial reservoir of
kidney cancer were just beginning to appear in the medical literature. We were also
concerned because Mr. Baker’s other kidney was fairly small, raising the possibility that
he might not do that well with just one kidney.

I presented the dilemma to Mr. Baker. Instead of his having a major operation to
remove his kidney, which is associated with an immediate mortality of 2 percent,11 he
and I opted to simply keep an eye on his incidentaloma. This was certainly not standard
practice, particularly at that time. Ho