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Introduction

hen I was a child, I loved the television show Gilligan’s

Island. It was about seven people stranded on a desert
island somewhere near Hawaii. My favorite character was the Professor.
His name was supposedly Roy Hinkley. However, his fellow castaways
never called him anything but Professor.

Despite having advanced degrees from several universities, the
Professor was a humble high school science teacher. The other char-
acters trusted him. They respected his intelligence, his education, his
honesty, and his decency. The other castaways knew that the Professor
sought knowledge for its own sake. They understood that he used his
knowledge and wisdom unselfishly to help them.

Russell Johnson, the actor who played the Professor, had movie-
star good looks. Since then, however, the entertainment industry in
the United States has trained Americans to think that smart, educated
people are unsexy “nerds.” As a result, many Americans feel contempt
for real professors. Many Americans would rather listen to the glamor-
ous and seductive but uneducated Ginger Grant. They would rather
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be seduced by a sexy celebrity than learn from a professor. Thus, when
they want information about childhood vaccinations, they ignore sci-
entists. Instead, they turn to uneducated but glamorous celebrities like
Jenny McCarthy, who was Playboy Playmate of the Year in 1994.

Jenny McCarthy has no scientific or medical training, although
she quips that she got “a degree in autism” from “the University of
Google.” McCarthy claimed that her son had autism and that his autism
resulted from his measles-mumps-rubella (MMR) vaccination. McCar-
thy argued, “Think of autism like a fart, and vaccines are the finger
you pull to make it happen.” Yet as I will explain in chapter 16, the
scientific evidence clearly shows that vaccinations have nothing to do
with autism. To use McCarthy’s crude metaphor, people will pass the
same amount of gas whether their finger is pulled or not. Likewise,
vaccination has no effect on a child’s risk of getting autism.

Ironically, McCarthy’s son might not have had autism to begin
with. One neurologist, Daniel B. Rubin, MD, PhD, suggested that the
diagnosis of autism was probably wrong in McCarthy’s son’s case. Dr.
Rubin noted that the boy’s condition started with seizures. After the
seizures were treated, the boy’s condition improved. In the August 7,
2008 issue of Neurology Today, Dr. Rubin explained, “This would be
more consistent with Landau-Kleffner syndrome, which is often mis-
diagnosed as autism.” Landau-Kleffner syndrome looks like autism
because it affects the speech centers of the brain. If Dr. Rubin is right,
then McCarthy’s claim that she knows something about how to prevent
or cure autism is bogus.

Today, we live in the Information Age. The Internet gives scientists
like the Professor and even science writers like me quick and easy
access to the world’s scientific literature. Thus, the Internet makes it
far easier for educated people to base their opinions on scientific evi-
dence. Yet the Internet also enables fools, liars, and snake-oil merchants
to broadcast nonsense to a worldwide audience. The Internet provides
the 21* century version of the old-fashioned traveling medicine show,
in which salesmen used showmanship to sell worthless and possibly
dangerous potions.

Today, much of the antivaccination rhetoric comes from people
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who are trying to sell you something that is probably worthless. The
people who invest the money to build Web sites and produce docu-
mentaries to scare you away from vaccinating your children are
nearly always selling something. Some of them sell high-priced dietary
supplements that nobody really needs. Some sell homeopathic medi-
cines that are really nothing but water. Some sell herbal products that
are probably useless and are sometimes harmful. Some sell services
such as spinal adjustment or “energy healing” that would have no effect
on bacterial or viral infections.

Of course, conventional medicine is also an industry. For that
reason, many people suspect that it serves the needs of its investors,
rather than the needs of patients. These suspicions are sometimes
well-founded. As I explained in my book Thin Diabetes, Fat Diabetes,
doctors often use expensive drugs and surgical procedures instead of
simple dietary advice to deal with problems that result from an un-
healthy diet.

To see through the hype coming from both the conventional
healthcare industry and the alternative medicine industry, you need to
know some basic facts about history and biology. You also need to
know how to think logically. Unfortunately, our public schools have
generally been doing a poor job of teaching history and biology. Few
even attempt to teach logic. This kind of educational neglect is no
accident. As I explained in my book Not Trivial: How Studying the Tra-
ditional Liberal Arts Can Set You Free, our public schools in the United
States have been deliberately dumbed down. Many schools use a
method of reading instruction that does not work. Even for the children
who somehow learn to read, most schools deliberately neglect the clas-
sical trivium of grammar, logic, and rhetoric.

In this book, I want to give people the biology and history lessons
that they need in order to make rational decisions about vaccinations:

¢ What bacteria and viruses are, and how they attack our bodies.

¢ How the human body tries to defend itself against infection.

e How scientists prove that a particular disease is the result of
infection by a particular germ.

3



4

e Laurie Endicott Thomas

¢ How government protects the public against the most danger-
ous infectious diseases.

» How the Food and Drug Administration decides which vaccines
should be available in the United States.

» How the Centers for Disease Control and Preventions make
recommendations about vaccination.

¢ How state governments decide what vaccines a child must re-
ceive before he or she can enter school.

Along the way, I get to tell some fascinating stories about the men and
women who solved the mystery of infectious disease. I devote a chap-
ter to each of the major vaccine-preventable diseases, including a discus-
sion of the risks and benefits of the vaccines used to prevent them.

My goal in writing Not Trivial was to explain how to wipe out
dyslexia and to put an end to racism and war. My goal in writing Thin
Diabetes, Fat Diabetes was to reduce the death toll from diabetes. My
goal in writing No More Measles is to inspire people to work together
to drive measles, mumps, rubella, and a few other infectious diseases
into extinction.

Many of the vaccine-preventable diseases reproduce only in human
beings. If we can drive such a disease out of the human population
through vaccination, the disease will be extinct forever. At that point,
we can safely stop vaccinating people against it. Thus, we can save
money and avoid even the small risk associated with using that vaccine.
So far, vaccination campaigns have already driven smallpox and an
animal disease called rinderpest into extinction. Another vaccination
campaign has driven polio to the brink of extinction.

For more than a thousand years, smallpox was a major cause of
death in Africa, Asia, and Europe. After 1492, smallpox devastated the
populations of the Americas. Even in the 20" century, smallpox killed
hundreds of millions of people. Yet thanks to the smallpox eradication
campaign, there have been no cases of smallpox anywhere in the world
since the 1970s. That’s why we no longer vaccinate children against
smallpox.

After we drive measles, mumps, and rubella into extinction, there
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people stays just high enough to keep the diseases circulating. So the
campaigns to eradicate diseases like smallpox and polio are driven by
compassion, not greed.

To control the spread of a vaccine-preventable disease, we need to
vaccinate nearly everyone. Unfortunately, a growing number of parents
are refusing to allow their children to be vaccinated. In many places,
the number of unvaccinated people is large enough to allow serious
diseases such as whooping cough to circulate. For humanity to win
the battle against measles and other eradicable infectious diseases,
wisdom must triumph over fear.

e



~eo Part |

Scientific and Political Debates

accination has become a hotly debated topic. Like many
debates, this one is ugly —for a simple, understandable reason.
The people on both sides of the debate feel that their opponents are
exposing children to danger. Doctors, scientists, and public health of-
ficials insist that the vaccines are necessary and that the benefits of
vaccination far outweigh the risks. They feel that people who refuse
to vaccinate are neglecting their own children and exposing other
people to danger. In contrast, many antivaccination activists insist that
the vaccines are unnecessary and pose unacceptable risks. Many of
them believe that the vaccine makers are engaged in a criminal con-
spiracy to poison children, either simply for profit or as part of some
attempt at genocide (even though vaccination has clearly saved lives).
The only way to put an end to this nasty bickering is to eradicate
as many of the vaccine-preventable diseases as possible. Once a disease
becomes extinct, there is no need to vaccinate any more people against
it. As a result, children will need fewer shots and adults will be able to
avoid many pointless arguments. Nowadays, no children are being
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vaccinated against smallpox. An international vaccination campaign
drove smallpox into extinction in the 1970s. But to drive an infectious
disease into extinction, you need to vaccinate a huge percentage of the
population. Such high vaccination rates can be achieved only if the
vaccines are mandatory.

Many people are against mandatory vaccination. They feel that
the individual has a right to reject unwanted medical treatments. Yet
the vaccines for the most serious diseases are given only during child-
hood. Thus, when adults reject vaccination, they are making that deci-
sion mainly for their children, not for themselves. Thus, the real issue
is not self-determination. It’s about who should make the decisions that
affect a child’s health.

When should the state step in to protect a child and the larger
community? That is an ethical and legal question. But to answer it, we
must first answer the scientific questions of how effective and how safe
the vaccines are. I'll discuss the relationship between science and de-
mocracy in chapter 1.

To make good decisions about vaccination, you need to know
something about biology. It also helps to know something about his-
tory and politics. The medical profession has existed for thousands of
years. Yet for most of its history, the medical profession had remarkably
little of any value to offer to patients with an infectious disease. In
chapter 2, I'll explain how scientists discovered germs. In chapter 3, I'll
explain how modern governments have made great progress in prevent-
ing and treating the diseases that are caused by germs.

As I explain in chapter 4, some of the forms of alternative medicine
that are still popular today arose because many of the medical treat-
ments that were being taught in even the top universities in the 18"
and 19" centuries were ineffective and dangerous. Since then, of course,
medical science has had astounding success in developing safe and ef-
fective ways to prevent and treat many serious diseases.

Modern medicine has gotten particularly good at preventing and
treating infections. In 1900, most of the top ten causes of death in the
United States were infectious diseases. But in 2010, only one of the top
ten causes of death was infectious: influenza and pneumonia, which
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together ranked ninth as a cause of death. In chapter 29, I'll explain
why influenza is so hard to conquer. In contrast, the medical profession
and our public health agencies have done a poor job of managing the
chronic diseases that result from lifestyle choices, such as our rich diet,
cigarette smoking, and alcohol abuse.

It is puzzling that so many people campaign so hard against vac-
cination. The benefits of vaccination clearly outweigh the risks for
nearly anyone. The people who campaign against vaccination seldom
have a science education, and they never offer persuasive scientific
evidence in support of their views.

We really do need citizen activists to keep an eye on how medicine
is being practiced. But first, the general public must have a clear un-
derstanding of the relationship between science and democracy.

11
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Science and Democracy

ike many Americans, I was brought up to believe that
democracy is a good thing and that free and open debates are
essential to democracy. Unfortunately, something seems to be going
wrong with the way we in the United States engage in debates. Our
debates seem to be generating more heat than light. Our debates about
vaccination have been particularly ugly. Vaccine researchers have re-
ceived verbal abuse and even death threats. Can you imagine the
other castaways on Gilligan’s Island treating the Professor that way?
The word science comes from the Latin word for knowledge, but
it refers to knowledge of a particular kind. Science refers to knowledge
that is gained through a logical analysis of careful observations, includ-
ing the results of experiments. Science can also refer to that process for
gaining knowledge. A scientist is someone who dedicates his or her
life’s work to gaining knowledge in that way.
The word democracy means rule by the people. In a democracy,
ordinary people get to take part in making the decisions that affect
them. These decisions are made in public through some process that

13
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involves public discussions. Sometimes, democracies make rules that
put limits on an individual’s freedoms. For example, traffic rules limit
your freedom to drive however and wherever you wish. Yet those rules
are generally accepted because they improve public health and safety.

As I discuss in chapter 5 of Not Trivial, there are several different
kinds of discussion, each of which serves a different purpose. The po-
litical discussions within a democracy deal with two kinds of questions:
scientific questions (i.e., questions about what is true) and policy ques-
tions (i.e., questions about what should be done, and who should do it).

To make good policy decisions, the people must first find reliable
answers to some scientific questions, so that they can predict what the
effects of various policies would be. Then, they must use a process of
negotiation to come to a consensus on what should be done, and by
whom. In discussions about vaccination policy, we seem to get stuck
on the scientific questions. Unfortunately, many people are ignoring
the scientists. Too many of us are listening instead to attention-seeking
celebrities and profit-seeking entrepreneurs instead of to professors.

To get reasonable answers to scientific questions, one must use
facts and logic. As John Adams, who later became the second President
of the United States, once wrote, “Facts are stubborn things; and what-
ever may be our wishes, our inclinations, or the dictates of our passion,
they cannot alter the state of facts and evidence.” The rules of logic are
also stubborn. When you have a given set of facts, the rules of logic
sometimes lead to conclusions that you do not like. You may choose
to deny the facts, but denial does not change reality.

Nonscientists often do not understand or appreciate what goes on
in scientific debates. They may not understand that there are rules for
deciding who wins, just as there are rules for deciding who wins a card
game. Yet the rules in a card game were designed to make the game
fun. Science is not a game, and the rules that scientists follow were not
made up for fun. They were developed through a long and sometimes
painful process of recognizing and correcting mistakes.

When people with no scientific training try to take part in scien-
tific discussions, they often make errors of fact and errors in reasoning.
They are simply unaware of many important facts. Nor do they know
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how to draw reasonable conclusions from the facts. In other words,
they make mistakes because they lack knowledge and thinking skills.
Yet because of their lack of knowledge and thinking skills, they cannot
spot their own mistakes.

Of course, scientists face the same problem. Scientists don’t always
know all the facts that they need to know. They can also make errors
in reasoning. Yet the scientific community has ways to solve those
problems. Scientists take part in scientific discussions so that they can
share their knowledge with each other and correct each other’s mis-
takes. These discussions help scientists develop theories that provide a
better description of reality, as well as finding better ways to solve
practical problems.

Because of their knowledge and thinking skills, scientists can make
important contributions to other kinds of discussions. For example,
journalists often interview scientists when covering stories about sci-
entific issues. Likewise, lawyers often hire scientists to serve as expert
witnesses in court cases. Of course, judges don’t allow just anyone to
serve as an expert witness. To serve as an expert witness in a court
case, you generally have to have some sort of expertise. You need
qualifications, such as special training and experience.

When journalists choose sources for an article about some scien-
tific question, they should be just as picky as a judge. Unfortunately,
journalists often use an approach called false balance, in which they
interview some crank who has kooky, provocative views about some
important topic and then provide a comment or two from a genuine
expert, supposedly for balance. Although this approach may seem to
be fair, it is misleading. It can give fools and liars far more publicity
than they deserve. The fact that their comments are given at the top
of the story even lets them outshine the real experts.

As I'll explain in chapter 1, scientists are valuable members of a
democratic society. Yet science itself is not democratic. Facts, being
stubborn things, do not obey the will of the people. You cannot make
something true by persuading the majority of the population to believe
it. Nor is everyone created equal when it comes to a scientific debate.
People who have dedicated their careers to studying a particular

15
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scientific discipline are likely to know far more than the average person
about that subject. A wise person listens carefully to scientists.

To have a reasonable discussion about who should get what vac-
cines, you need to know something about history and biology. You also
need to know something about the basic rules for how to have a reason-
able discussion. In the following chapters, I'll give you an overview of
how scientific medicine arose. I'll also explain how and why some
popular alternative approaches to modern medicine were developed.
I'll also explain why you are usually better off listening to scientists
than to uneducated people, at least when any sort of scientific question

is involved.



A

60 Minutes, 216

A Shot in the Dark, 212

acid-fast bacteria, 111

Adams, John, 14, 238

adaptive immune system, 147

Advisory Committee on Immuniza-
tion Practices (ACIP), 43, 200-203

aerobic bacteria, 114

Afghanistan, 6, 222

Africa, 181, 257, 357

AIDS, 29, 31, 40, 82, 163

airborne transmission of disease, 39,
261

allergies, 188

allopathic medicine, 51

alternative medicine, 45

definition of, 60

Index

aluminum salts as vaccine adjuvants,
280
American Academy of Pediatrics, 186
American Psychiatric Association, 219
amputation, 99, 123, 342, 356
anaphylaxis, 188
anthrax, 242
anthrax antitoxin, 276
Anti Vaccination Society of America,
206
antibiotic resistance, 41, 116, 123, 124,
125, 348
antibiotics, 166, 288
and mortality rates from viral
disease, 165
bacteriocidal, 124

bacteriostatic, 124

367



3068

e Laurie Endicott Thomas

antibodies, 147, 148
anti-inflammatory drugs, 147
antiseptic surgery, 25
antitoxins, 152
Anti-vaccination League of New
York City, 206
antivaccination movement, 6, 17, 70,
160, 166, 186, 203, 281, 283
antiviral drugs, 352-353
and influenza, 320
archaea, 104
Aristotle, 73, 97
Armed Forces Institute of Pathology,
321
Armstrong, Neil, 231
Asclepius, 18
aseptic meningitis, 213
Asperger’s syndrome, 219
astrology and flu season, 318
astrology in medieval medicine, 23
attention seeking, 207
autism, 2, 48, 72, 82, 180, 195, 213,
218, 220, 272
epidemic of, 219
autoimmune diseases, 149

Ayurvedic medicine, 23, 66, 72

B

B lymphocytes (B cells), 148

B memory cells, 148

bacillus, 111

bacteremia, 121

bacteria, 25, 27, 101
discovery of, 25

bacterial capsules, 117

bacterial colonization, 121
bacterial cultures, 114
bacterial meningitis, 121
Banks, Bailey, 195, 196
Banu, Rahima, 223
basic reproduction rate (R) of a
disease, 167
Bernoulli, Daniel, 159
Bill and Melinda Gates Foundation,
258
Biologics Control Act of 1902, 189, 278
Biologics Licensing Application, 190
Bishop, Ruth, 334
bleeding as medical treatment, 48
blindness, 99
blockbuster drugs, 45
bloodborne pathogens, 41
boards of health, 37
Bordet, Jules, 285
Bordetella bronchiseptica, 286
Bordetella parapertussis, 286
Bordetella pertussis, 284
discovery of, 285
toxins produced by, 287
transmission of, 287
breast-feeding, 148, 156
Bundaberg (Australia) disaster, 182,
280
burden of disease, 162

cost of hospitalization, 290

C

Cantor, Eddie, 248
case-fatality rate, 164

cat scratch disease, 120



No More Measles( « 381

entry into host cell, 129 Z

enveloped, 128, 130 Zhdanov, Viktor, 221
filterable, 134 Zucht v. King, 210

genes of, 140 Zur Hausen, Harald, 297

isolation of, 28
nonenveloped, 128
reproduction of, 128, 130
serial passage of, 132, 133
shedding of, 128, 130
single-stranded RNA, 140, 241,
260, 266

structure of, 129

viruses, culture of, 142

von Behring, Emil, 276, 279

w

Wakefield, Andrew, 180, 215, 216, 217
and patent on measles vaccine,
214

Warm Springs, Georgia, 248

warning letter from FDA, 83, 92

Washington, George, 160, 238

Wellcome Research Laboratories,
279

whooping cough, 30, 31, 43, 120, 152,
163, 186, 226, 363, See pertussis

Wollstein, Martha, 319

World Health Organization, 5, 221
225, 252, 335, 359

www.clinicaltrials.gov, 123

Z

yaws, 225
yellow fever, 42, 142, 157, 202, 330
Yersinia pestis, 27





