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Preface

People in general have no notion of the sort and the amount of evidence

often needed to prove the simplest matter of fact.

Peter Mere Latham, MD (1789–1875)

As an epidemiologist who also has a keen interest in health care policy, I have

often been struck firstly by how hard it is to conduct a bias-free study, and sec-

ondly how easy it is to take the findings of a study and interpret the findings to

suit one’s purposes. Obtaining valid and reliable findings is so dependent on

the study population, the study design, and the study methodology. That being

said, what a scientist hopes to accomplish by his or her research is to provide a

greater sense of clarity of the issue based on the data. What a scientist wants to

avoid is the distortion of the findings to suit a particular political position. The

data should speak for themselves and should be based on an objective (that is,

apolitical) premise. Of course, there are legitimate differences of opinion about

many issues, regardless of study findings. In particular, those studies that focus

on social and ethical issues, in which one could expect to see legitimate differ-

ences of opinion, often generate the most intense debate.

All too often, we have heard of examples of research studies being used to

provide evidence for one point of view or other. And, as history has shown,

there are many instances in which research findings are so clear and so

compelling yet policy decision making was based on a majority party’s politi-

cal position regardless of the evidence. The politicalization of science has a

long history and is not unique to one particular political party. At times, how-

ever, these political decisions can be harmful to society. More often than not

had policy been based on the evidence, diseases that could have been kept in

check or even have been eliminated ended up infecting large numbers of

people.



The essays in this book have been written to make a point: the politicalization

of science is a slippery slope and can end up doing more harm than good. Each

of the topics was carefully selected primarily because there are research findings

available that should have been used to guide policy making. In an ideal world,

regardless of one’s personal perspective of the issue, the body of evidence avail-

able should have trumped any political distortion of the facts. In reality, how-

ever, ideological politics often trumped the science. Each essay includes a brief

history of the issues as background to the current political situation. Each focuses

on the social, economic, ethical, and political components of the issue (when

applicable). Different sides of the issue are presented, although in some cases the

�C The New Yorker Collection 2006, Jack Ziegler from cartoonbank.com. All Rights

Reserved.
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writer’s bias may be evident. It also must be said that many of the issues dis-

cussed in the book are currently being debated. As such, new information is con-

stantly being published; new laws are being enacted; in short, policy is evolving.

The material in each chapter, however, is the most current as of early 2007.

POLITICS AND SCIENCE

Pretending that politics and science do not coexist is foolish, and cleanly

separating science from politics is probably neither feasible nor recommended.

Indeed, most scientists and politicians would advocate that science should be

relevant to policy. What one needs to guard against, however, is science and

public health policy being dictated by ideology. Policy makers should strive

for an honest interpretation of scientific findings, which then would drive the

formulation of policy making. Independent and critical thinking contributes to

the dynamic dialogue; muzzling those whose views are at odds with the major-

ity party or distorting evidence to fit one’s point of view is not only bad

science, but also bad politics. Policy, it should be said, is also compromised

when it is solely determined by science at the exclusion of social, cultural, and

ethical considerations.

For better or worse, politics is an important and influential forum in which

policy is shaped. Most of the significant advances in public health policy, for

example, can be made only in the context of a political debate. Each of the essays

relate to a politically supercharged topic. Not surprisingly, then, policy debates

often have been motivated by narrow political agendas that may or may not have

been based on the available scientific evidence. Discussion about how best to pro-

tect the public is often an afterthought, and using the available data honestly and

objectively to support one’s position also is often an afterthought. What we have

seen time and time again, alas, is the lack of restraint of political considerations

in light of clear and convincing scientific evidence. The issue is not to insulate

public health research from politics, rather how to use research and the scientific

process more effectively to educate and guide the politics of public health.

The topics included in this book reflect the delicate trade-offs between

private rights and public goods. In many instances, personal values may clash

with scientific findings. To what extent, then, should public policy be reflective

of personal values? The difficulty, indeed the danger, lies in shaping public

policy in absence or disregard of objective, quality research. Chapter 1 focuses

on the uneasy partnership of politics and science and argues that political

ideology must take a backseat to empirical evidence in formulating science/

public health policy. A brief history of science-based policy in the United

States is presented, including the role of the scientific advisory committee sys-

tem. Examples of science policy making under recent Presidents illustrate that

both the Democratic and the Republican parties have used politics to shape sci-

ence policy, but that President George W. Bush, in particular, has taken what

one could argue is a politically extreme partisan political position in setting
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public health and science policy. Using ideology or political considerations

to set policy, and then seeking scientific justification for it, diminishes and

discredits the scientific political process. The chapter concludes with a plea for

protecting the independent integrity of the scientific process and for guarding

against the politicalization of setting science policy. Rather than pretending

that politics and science do not coexist, a better course of action is to try to

develop a transparent and accountable system to neutralize the danger of poli-

tics trampling the scientific process.

THE POLITICS OF CONTRACEPTION

The intermingling of politics with the most private and personal act of con-

traception has had a long and troubled history in the United States. Women’s

reproductive health has been a lightening rod for politicians of every stripe to

take a stand, in some cases irrespective of the potential danger to the woman’s

health. Social conservatives, in particular, have long opposed government

efforts to support birth control both for adults and especially for adolescents.

Throughout the long history of finding ways to control fertility, strong moral

sentiments, religious beliefs, legal constraints, and gender relations often

limited the provision of advice and methods of birth control. Victorian values,

sexual prudishness, moral objections to birth control, and political gamesman-

ship often made it difficult or impossible to obtain and use safe and effective

contraception. In addition to the religious and moral beliefs limiting the avail-

ability of contraception, economic barriers also prevented (and to a certain

extent still prevent) many women from obtaining safe and effective methods of

birth control.

Chapter 2 focuses on this highly contentious issue by providing a historical

overview showing how safe contraception has contributed to one of the twenti-

eth century’s most dramatic social revolutions: the redefinition of roles and

opportunities for women. The essay discusses the ideological views on contra-

ceptive practices in light of scientific findings. The clash between science, reli-

gion, and politics is a constant theme in the provision of safe, legal, and

effective contraception in the United States. Yet, perhaps the most egregious

example of the disregard of the scientific evidence to achieve a political aim

surrounds the debate over the legal availability of Plan B, the morning after

pill. The controversy over Plan B highlights how issues can get highjacked by

the political process and undermine decades of judicial rulings and legislative

acts. Despite the significant body of research showing the safety, efficacy, and

cost-effectiveness of contraception in general and Plan B in particular; despite

the empirical evidence showing that over the counter access to emergency con-

traception improves women’s lives and health by preventing unintended, or

unwanted pregnancies; and despite the fact that it is safer to take Plan B, for

example, than to have an abortion or to carry the pregnancy to term, the access

to and availability of emergency contraception was being severely limited by
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those whose personal beliefs were contrary to the dissemination of this particu-

lar drug. The FDA’s shameful stalling and its disregard for the law and its own

principles only serves to illustrate what can occur when science is trampled by

politics. The conclusion drawn by the author is that by caving in to ideology

rather than evidence, the FDA’s handling of Plan B has tarnished its image and

compromised its reputation as an objective scientific agency.

THE POLITICS OF HIV/AIDS

Early in the HIV/AIDS epidemic, the lack of knowledge about this new and

deadly infection hampered the ability to design policy. Confounding the issue

was who (which population groups) was getting sick. HIV/AIDS was a terrify-

ing disease that was made more complicated by the political handling of it.

Perhaps millions of lives could have been saved had political action been taken

in a more timely manner. It took years for the government to appreciate the

seriousness of the growing crisis both in the United States and abroad. Indeed,

it was the private sector that led the charge on dealing with the epidemic.

Chapter 3 focuses on the pandemic AIDS epidemic and the interplay between

science, politics, and economics. A comprehensive historical review helps

define the issues and explains how the world got itself in the present state. The

point that hopefully is made in this essay is that from the beginning of the epi-

demic, AIDS was a controversial, politically charged issue that made class,

race, gender, socioeconomic, and geographic inequities painfully obvious. Fear,

stigma, ignorance, and apathy about AIDS increased human rights violations

against people living with HIV/AIDS, and human rights violations facilitated

the spread of AIDS.

Today, there fortunately has been progress made in terms of treating those

who are HIV positive and those who have full-blown AIDS. But, there still

remains so much to do in terms of treatment, prevention, and education. Less

than ten years after the development of the “cocktail” of drugs now widely

used to treat AIDS in many developed nations, only a small percentage of

those in Africa and Asia who need the drugs have access to them. The single

most important impediment is the exorbitantly high cost of the medications.

What happens in the future depends very much on what the international

community does now. It will be increasingly harder to sustain treatment pro-

grams unless we can dramatically reduce the number of new HIV infections.

Much more needs to be done in the area of prevention.

THE POLITICS OF STEM CELL RESEARCH

Few areas of biomedical science have aroused as much controversy as

embryonic stem cell research. Since the derivation of the first human embry-

onic stem cells in 1998, the issue has been at the forefront of scientific, ethical,

and political debates. Proponents of stem cell research emphasize the
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considerable therapeutic potential, including the possibility of curing a wide

range of diseases. Stem cells appear to offer unprecedented opportunities for

developing new medical therapies for many debilitating diseases and a new

way to explore fundamental questions of biology. Physicians, scientists, and

those in business envision tremendous economic benefits of a burgeoning stem

cell industry, just as individuals with incurable diseases envision the medical

miracles that could possibly help them. On the other hand, opponents of stem

cell research speak of the immorality of utilizing human cells. At the crux of

this debate is the issue of an embryo’s “personhood.” With so many important

and controversial sides to this debate, it would be ideal to have a rational and

coherent national dialogue; however, in reality, the ethical and religious aspect

of the issue is making it difficult to reach an agreement or compromise regard-

ing stem cell research.

Chapter 4 focuses on the ethical, political, and scientific issues surrounding

the stem cell controversy. Because embryonic stem cells have the potential to

grow into any tissue or organ in the body, scientists believe that they hold great

promise for treatment and cures. But, because human embryos are destroyed in

extracting the stem cells, there are intense objections from abortion opponents.

The bitter debate surrounding embryonic stem cell research took an interesting

turn after the November 2006 election. The Democrats gained control of Con-

gress and drafted legislation to loosen President George W. Bush’s restrictions

on federal support of embryonic stem cell research. The Democrats’ bill would

expand the number of embryonic cell lines by including human embryonic

stem cells regardless of when they were derived (i.e., from surplus embryos

that were originally created for fertility treatments and would otherwise be dis-

carded). The Bush administration is opposed to this bill. Time will tell in

which direction the United States will go regarding embryonic stem cell

research.

SCIENCE, POLITICS, AND MEDICAL MARIJUANA

The history of the legitimate and legal medical uses of marijuana clearly

shows how political ideology, rhetoric, and action impeded, in fact made

almost impossible, scientific quantification of the risks and benefits of mari-

juana (Cannabis). Cannabis has been used for medicinal purposes for thousands

of years. Chapter 5 provides a colorful history of the medical use of marijuana.

Over the past decades, legal and legislative actions highlight the twisted path

of the legal use of marijuana for medical purposes. Legislation made very little

distinction between narcotics, cocaine, and marijuana; federal law did not

recognize any distinction between marijuana and other illicit substances. In

fact, the U.S. federal government does not, and never has, recognized legiti-

mate medical uses of marijuana.

While the 1937 Marijuana Tax Act effectively stopped physicians from

using marijuana as medicine, the 1970 Controlled Substances Act placed
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marijuana as a Schedule I drug and subsequent efforts to move marijuana from

Schedule I to another schedule repeatedly failed. Whereas the option of pre-

scribing and using marijuana for medical purposes was blocked by court

decree, physicians can prescribe morphine and other narcotics. Unlike many

other psychoactive drugs, marijuana now cannot be prescribed to patients even

in cases where physicians believe that it would be beneficial. The reasons for

this prohibition are clearly politically ideological, but what was the basis for

this ideology?

While the federal policy toward marijuana clearly made little distinction

between narcotics, cocaine, and marijuana, individual states took, and continue

to take, a more liberal view of marijuana. For example, numerous states allow

for the medical use of marijuana. This essay examines the scientific evidence

for and against the use of marijuana for medical purposes and discusses the

2005 Supreme Court ruling on the legalization of medical marijuana. A ruling

against the federal government would have had far-reaching legal implications

but also would have been a major blow to the aggressive George W. Bush White

House antimarijuana policies. In a stinging 6–3 defeat against the proponents of

medical marijuana, the court ruling continued to put the federal government at

odds with many in the scientific community and with public opinion. What the

case didn’t do is settle the question of whether marijuana is an effective medi-

cine. The scientific evidence is presented for the reader to come to his or her

own conclusion.

THE POLITICS OF NEEDLE EXCHANGE PROGRAMS

The history of needle exchange programs (NEPs), particularly in the United

States, is a clear example of how politics can run roughshod over science.

Even though the scientific research uniformly showed that providing clean nee-

dles to injection drug users is an effective means of reducing the spread of

HIV and hepatitis C virus, barriers to developing such exchange programs

effectively prevented this public health measure from being implemented on a

wide scale. In Chapter 6, we discuss the story behind the federal ban for fund-

ing NEPs and the implications of this policy.

Today, four presidential administrations and five surgeon generals later, the

12-year-old federal funding ban of NEPs continues to be in effect. The United

States remains the only country in the world to directly oppose the scienti-

fically proven cost-effective intervention in preventing HIV and AIDS. The

federal ban in funding NEPs, coupled with reluctance of most politicians in

Washington, DC, to take a controversial stance, has left NEPs across the nation

struggling. The polarized debate of the pros and cons of NEPs continues to

stymie U.S. federal policy. Individual states have taken action, but there is lit-

tle uniformity in law among them. Some would argue that the time is long

overdue to separate the War on Drugs from the War on AIDS. To do anything

otherwise would be unethical, discriminatory, and irresponsible.
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THE POLITICS OF TB CONTROL

TB continues to pose a huge threat to global health and is today still one

of the world’s most serious infectious diseases. The history of the rise and

fall, and again rise, in TB is a sad, yet instructive one. TB is preventable and

treatable, and there is a cost-effective cure for this disease, which is not the

case for many other infectious diseases. TB it is a political as much as a medi-

cal problem—and so are the solutions. It just depends on how much govern-

ments are prepared to spend. Apathy, complacency, funding cuts, and lack of

access to treatment, individually and collectively, helped create the situation

we face today. Ironically, unlike other deadly infectious diseases, TB more

often than not responds quickly and effectively to treatment. Chapter 7 pro-

vides a historical overview to TB control measures and discusses how political

apathy led to not only a resurgence in this once dreaded disease but also to the

situation we now face: multidrug resistant strains of TB.

The history of TB control provides a cautionary tale to those entrusted to

safeguard the health of the public. As history has shown, ignoring the reality

that TB is a major infectious disease worldwide is dangerous; an untreated per-

son with active TB can infect others quite easily. Point in fact, inadequate TB

control now appears to be a major cause of multidrug-resistant TB (MDR-TB).

MDR-TB is a form of TB that is resistant to two or more of the primary drugs

used for the treatment of TB. Clearly, the success of treatment depends upon

how quickly a case of TB is identified as drug resistant and whether an effec-

tive drug therapy is available. It is well known that multidrug-resistant strains

of TB are not only more difficult to treat, but they are also more costly and

deadly; the case fatality is extremely high as the overwhelming majority of

those with MDR-TB die relatively quickly.

While MDR-TB is certainly alarming, very recently a new and extremely

dangerous form of TB has been identified: a “virtually untreatable” form of TB

has now emerged. Extreme drug resistant TB (XDR-TB) has been seen world-

wide, including the United States, Eastern Europe, and Africa. XDR-TB, in

addition to the two first-line drugs used to treat TB, is also resistant to three or

more of the six classes of second-line drugs. What makes this strain of TB so

lethal is that XDR-TB can infect even the healthiest of people. While the

chance of survival is greater among healthy people because these individuals

are more likely to be able to fight off the disease, those who have compromised

immune systems due to HIV and AIDS who develop XDR-TB usually will die

within a month. The outlook is not very pretty at all.

SCIENCE, POLITICS, AND THE REGULATION

OF DIETARY SUPPLEMENTS

The dietary supplement industry would have the public believe that supple-

ments can help stave off disease, improve one’s energy level, and that they are

safe. In some cases, their claims are correct. In other cases, the epidemiological
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evidence is not as clearcut or as positive. Given that so many people consume

one or more dietary supplements on a regular basis, there is growing concern

about the efficacy and safety of these products, which are readily and easily

available for purchase over-the-counter in supermarkets, drug stores, health

food stores, and on the Internet.

Chapter 8 focuses on the dietary supplement industry. For years, millions of

Americans have spent billions of dollars on alternative remedies whose benefits

and risks have not been rigorously studied. Supplements are often perceived as

safe because they are “natural”; but what the public needs to understand is that

many dietary supplements can and do have a powerful effect on the body.

This chapter reviews the epidemiological evidence for many of the popular

dietary supplements (vitamins and herbals, in particular) and discusses federal

policy regarding the regulation of these products. It will be shown how the die-

tary supplement industry has consistently and strongly resisted effective federal

regulation and has used its considerable political and economic clout to make

sure its wishes were respected. Legislation passed in the twentieth century

largely ignored or exempted dietary supplements from effective oversight and

regulation. The most striking example of the laissez-faire attitude towards the

dietary supplement industry is best illustrated by the passage of the Dietary

Supplement Health and Education Act of 1994 (DSHEA), which is now the

primary framework for the regulation of dietary supplements.

SILICONE BREAST IMPLANTS: MISCONCEPTIONS,

MISINTERPRETATIONS, AND MISTAKES

Essentially, the silicone breast implant saga illustrates how the American

legal system failed to meet the challenge of separating scientific facts from

anecdotal testimony, and how difficult it was for juries to differentiate scientifi-

cally valid evidence from “junk” science and emotionally laden personal sto-

ries. The lessons to be learned from this emotionally charged issue are many,

but the one that supersedes the others is that the scientific approach to assess-

ing risk and causality must take precedent in the courtroom.

Chapter 9 focuses on the silicone gel breast implant controversy and pieces

together the complex scientific and legal issues that are so central to the case.

An in-depth review of the epidemiological evidence is presented along with the

legal court rulings. The silicone gel breast implant story highlights the dangers

of permitting unscientific studies to be introduced into the courts. Without

proper scientific evidence, finding a party guilty or liable violates the spirit of

the law and undermines the purpose of the legal system. However, as was

evident in the early court cases, judges and juries often did not know what was

considered valid testimony or valid scientific evidence. To ensure that the

scientific evidence proffered was not based on personal opinions, the courts,

over the years, have tried to set standards upon which expert testimony must be

assessed.
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THE POLITICS OF OBESITY

Americans are the fattest people on earth. How Americans achieved this

dubious distinction can partially be understood by examining the economics

and politics of the food industry. Chapter 10 focuses on the causes and conse-

quences of obesity, as well as the economics and politics associated with it.

The main debate between “personal responsibility” and “public interest” is

complex and contentious. Compounding the issue is that most people do not

consider being fat a disease. They see overweight and obesity as a lifestyle

problem. Many are confused by the changing food pyramid guidelines, the

ever-changing list of foods to eat and not to eat, and celebrity diet crazes.

Added to all this is the daily bombardment of advertisements for inexpensive

and plentiful fast food options. The obesity epidemic has reached the point

where even McDonald’s, the purveyor of Big Macs and super-sized portions of

French fries, is throwing its weight behind obesity research, as well as the pro-

motion of what it calls balanced, active lifestyles.

Given that the science is clear about the causes and correlates of overweight

and obesity, what is the government’s policy to help stem this epidemic? What

are the economics and politics of obesity? What has been the food industry’s

response to the situation? There is no equivalent to “Don’t Smoke” or “Just

Say No to Drugs.” U.S. food policy is reviewed and programs designed to pro-

mote healthier eating are presented. The issue is not how social and environ-

mental change can occur in the current political climate, but how politics in

the future (public policy) can contribute to social and environmental change.

DISEASE PREVENTION THROUGH VACCINATION:

THE SCIENCE AND THE CONTROVERSY

Vaccinations have largely eliminated once-common, terrible diseases such

as polio, measles, smallpox, and diphtheria. In the United States, politics has

contributed to successful public health policies by requiring vaccination at

school entry, which has been vital in achieving high vaccine coverage in

children. But, the path to disease eradication has not always been smooth. In

addition to the scientific challenges to vaccine development, social, ethical,

economic, legal, and political issues individually and collectively have served

to curtail and in some cases to derail efforts to immunize populations. Vocifer-

ous antivaccination movements frequently clashed with the government’s

authority to immunize for the “common good.” Historically, antivaccinationists

have protested against what they consider the intrusion of their privacy and

bodily integrity.

Chapter 11 focuses on vaccine policies, vaccine controversies, and the very

current debate over the human papilloma virus (HPV) vaccine. At issue is Gar-

dasil, a three-dose vaccine developed by Merck and Co. and approved by the

FDA in 2006. The vaccine protects against strains of the human papilloma virus
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that account for an estimated 70% of the cases of cervical cancer and genital

warts. Perhaps the most contentious issue of HPV vaccination is the recommen-

dation to vaccinate young girls and women between the ages of eleven and

twenty-six. Social conservative religious groups have publicly opposed the con-

cept of making HPV vaccination mandatory for preadolescent girls because

they fear that this might send a subtle message that sexual intercourse is okay,

thus detracting from their abstinence-based position. Other critics question man-
dating the vaccine for young girls. Many parents are extremely uncomfortable

at the notion of vaccinating their young daughters against a sexually transmitted

disease. But the reality is that the vaccine will not work after a woman has been

infected, so the thinking is that it is preferable to have the young girl vaccinated

before she becomes sexually active. Not surprisingly, there is heated debate as

to whether the vaccinations should be required or recommended. Proponents

argue that the objections are not strong enough to forgo the protection against a

potentially dangerous disease. Although Texas is the only state so far to man-

date the vaccine, other states are considering doing so. However, these states

will have to make their decision without the heavy lobbying from Merck.

Merck agreed to stop lobbying state legislatures to require the use of its new

vaccine.

The success of immunization policies depends on, and is linked with, inter-

related factors including vaccine safety (quality control and monitoring);

adequate vaccine supply (to avoid vaccine shortages); effective delivery sys-

tems to insure that the vaccines get to those in need (more of an issue in the

developing world); financial incentives and legal protection for the vaccine

manufacturers; and educational efforts to inform the public about the benefits

and risks of vaccinations. Indeed, perhaps most of all, there is a need to focus

on the public’s fears about the safety of vaccination and their willingness to be

immunized.

CONCLUSION

For many things in life, most of us do not know much about what is risky

and what isn’t. Much of what we think we understand comes from the media,

who may or may not be interpreting the findings of scientific studies correctly.

Indeed, journalists, and even the researchers themselves, are partly responsible

for the way health risks are inflated or distorted in the media. Complicating this

issue is the fact that findings from epidemiological studies can differ depending

on who is included in the study, how the study was designed, how long the

study was conducted, and so forth. There are legitimate reasons for inconsistent

or even contrary findings. Add to this mix the politics of an issue and we have

a very meaty stew. What is important is to guard against the introduction of

politics to achieve a partisan aim. Manipulating research findings to support

one’s position is a dishonest way to formulate policy. Ignoring conclusive evi-

dence because it does not support one’s position is also a counterproductive
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way to formulate policy. Debate is important, but it should be based on the

facts, the evidence, not on opinions or hearsay.

The essays in this book tried to illustrate the potential danger in the use,

misuse, and misinterpretation of science in the formulation of public policy.

By taking a historical perspective to better understand the issues, one can

appreciate and maybe even understand how public policy was made.
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About Politics and Science

Science advising in government is unavoidably political, but we must

make a concerted effort to ensure that it is democratic.1

Perhaps it is na€�ve to assume that politics and science are separate and distinct

fields of interest never to intrude on or interfere with the other. Perhaps it is

na€�ve to assume that policy makers would want to base their decisions on the

best possible evidence, regardless of their political leanings. In a perfect world,

I suppose all policy decisions would be made based on research and hypothesis

testing, but we in the United States are not living in a utopian, apolitical soci-

ety and in many matters, particularly the thorny social/ethical issues of the

time, politics and science are intertwined. Pretending that politics and science

do not coexist is foolish, and cleanly separating science from politics is prob-

ably neither feasible nor recommended. Indeed, most scientists and politicians

would advocate that science should be relevant to policy. What one needs to

guard against, however, is permitting a political agenda to dictate the scientific

process. Policy makers should strive for an honest interpretation of scientific

findings, which then would drive the formulation of policy making. What we

have seen time and time again, alas, is the lack of restraint of political consid-

erations in light of clear and convincing scientific evidence.

Science policy and public policy are necessarily interconnected, but inherent

in this symbiotic relationship lies distinct differences in approach. In science,

facts are a reality. In politics, perceptions and interpretations of facts are a reality.

Facts are negotiable and policy making is based on competing interests, conflict-

ing objectives, and trade-offs, which often can lead to a conscious or unconscious



selectivity in interpreting facts to shape policy. Often, those engaged in political

issues try to gain an advantage over their opponents by influencing the availabil-

ity and perception of information to increase the odds of a favorable outcome.

Science policy decision making as well as federal funding for scientific research,

which is in the billions of dollars, is often at the mercy of politics.

It is important to draw a distinction between science politics and science

policy. From a political perspective, science has often been used to reduce choice

among decision makers to a preferred outcome that reflects political positions on

specific issues. In contrast, a science policy perspective should focus on using

scientific findings to guide decision makers in policy planning.2 While politicians

rely on scientific evidence to make their case for or against an issue, scientists

and researchers, who are supposed to be above the political fray, should be the

protectors of scientific findings and should guard against nonscientists distorting

their findings in an effort to seek desired political outcomes. Often, both sides

are relying on the same information and seeking to “spin” the latest scientific

findings to favor their position. While the data are usually the same, it is the

interpretation of the data that can get lost in the political battle.

David H. Guston, in his book Between Politics and Science, examines the

complex relationship between science and politics in an intelligent and interest-

ing manner.3 His historical perspective illustrates how inexorably entwined the

two have become. He writes, “Policy in science involves the direction of funds;

science in policy involves the provision of expertise from science to politics.”4

Science policy making involves the allocation of funds to “worthy” projects, but

the interpretation of “worthy” often is made within a political context that at times

belies scientific merit. The uneasy relationship between politics and science also

has been examined by Howard J. Silver, who takes a prospective view on the issue,

explaining that as scientific discoveries and advances create ethical dilemmas (stem

cell research, cloning, nanotechnology, and the like), the political intrusion will

certainly grow.5 In Politicizing Science: The Alchemy of Policymaking, a collection

of essays written by eleven leading scientists and edited by biologist Michael

Gough, the authors describe how the consequences of politicalization are inflicted

on the public, including the diversion of money and research efforts, the costs of

unnecessary regulations, and the manipulation of scientific funding to advance a

policy agenda.6 The authors imply that money goes a long way toward explaining

complaints over the politicization of science. That is, once government funds sci-

ence, and since World War II it has funded approximately 50% of all science

research, the funding decisions can become political, to say the least. These authors

sound the alarm that science is losing its independent, apolitical position in society.

GETTING PERSONAL: THE POLITICALIZATION

OF THE SCIENCE ADVISOR

For hundreds of years, scientific advances in all fields of study have shaped,

defined, and transformed society. During the twentieth century, where billions
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of federal dollars were spent on research in virtually every field of scientific

endeavor, discoveries in the realm of space exploration, the physical sciences,

and the biological/medical sciences transcended political dictates for the most

part. Today, new frontiers in genome and nanotechnology, stem cell research,

and molecular biology, for example, hold great promise for further discoveries

and advances. But these new areas of research, made possible by the scientific

advances of the past, often embody thorny social and ethical issues that, at

times, have sparked vociferous and contentious debate. Sorting out competing

scientific claims, ethical dilemmas, and political needs makes the policy-

makers’ task of implementing public policy that much harder. Charges of a

politicization of science, even a disregard for scientific evidence, have height-

ened the tensions between the scientific and political communities. In the past,

for example, a scientist’s personal political beliefs were not used as a litmus

test to receive federal funding; however, today, political ideology seems to

have become an important consideration. The erosion of scientific integrity has

been accelerated under the Bush II administration, but certainly existed to

some degree in some form under other presidents.

Scientists since Benjamin Franklin have been acting as advisors to the gov-

ernment, and as such, played active roles in policy making. History shows that

presidents have sought the advice of scientists regardless of the individual’s

party affiliation. The objective was to get the best minds together during the

policy-making process. It was President Eisenhower who first officially created

the position of science advisor, perhaps propelled to do so by the Russian’s

success with Sputnik. He appointed the best minds to serve on the Science

Advisory Committee. President Kennedy, too, sought out scientists into the

highest councils of government, and one’s party affiliation was not a considera-

tion. The belief was that science and scientists were above politics. As Daniel

Greenberg wrote in his book, Science, Money, Politics, scientists might have

considered themselves Republicans or Democrats, but as politicians saw it, sci-

ence was their true party affiliation, and scientists saw it that way, too.7

During the 1950s, the Cold War years, the focus was on “winning” the space

race against the Russians and eliminating infectious diseases (polio is a prime

example). The goals were so clear that there was no clash between science and

politics. Things began to get more complicated in the 1960s. The nation as a

whole became more political (the Vietnam War was certainly a divisive force)

and scientists, too, entered the political fray. During the presidential campaign

of the mid-1960s, Barry Goldwater declared his willingness to deploy nuclear

weapons on the battlefield. Scientists were vociferously against this position

and formed a group called Scientists and Engineers for Johnson. This was

probably the first time in history that a significant number of scientists, galvan-

ized by politics, took a public stance in such a large way.

President Nixon clashed with scientists over the latter’s opposition to the

antiballistic missile system and other administration science programs. He

actually tried to squelch research funding at the Massachusetts Institute of
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Technology in retaliation against its president, who opposed missile defense.

Nixon also reacted by abolishing the position of science advisor, as well as the

Office of Science and Technology after the advisor failed to support Nixon’s

quest for a supersonic airplane. President Gerald Ford, upon assuming the

presidency, reinstated this position, viewing it as an important advisory entity

on science and technology matters.

Congress, of course, was actively involved in formulating science policy. In

the mid-1970s, Congress passed the National Science and Technology Policy,

Organization, and Priorities Act of 1976, which established a federal adminis-

trative organization for science policy and articulated a science policy for the

nation. This act established the Office of Science and Technology Policy

(OSTP), whose mission is to serve as a source of scientific and technological

analysis and judgment for the President with respect to major policies, plans,

and programs of the federal government. The OSTP is authorized to advise the

president and others within the Executive Office of the President on the

impacts of science and technology on domestic and international affairs. It also

is to help develop and implement sound science and technology policies and

budget, among other things.

The intermingling of science and politics intensified during the Reagan

presidency. To a certain extent, partisan science disagreements began in the

late 1980s when science and technology became politicized in Congress as part

of a broader political strategy. Former House Speaker Newt Gingrich led the

charge to fight Democrats on just about everything, including science policy.

But, one of the most egregious acts of partisan science politics during this time

actually backfired. When President Reagan nominated Dr. C. Everett Koop to

the position of Surgeon General, it was well known that Dr. Koop was a

staunch conservative. He also had no public health experience (he was a noted

pediatric surgeon), but Reagan selected him in a blatant attempt to place ideol-

ogy and ideological fealty over the needs and demands of the public. The bat-

tle over Koop’s nomination dragged on for almost a year before he was finally

approved. The religious and political right assumed that they had an ally as

head of the Public Health Service, but Dr. Koop’s scientific integrity trumped

ideology, much to the chagrin of his supporters.

To fight the growing epidemic of acquired immunodeficiency syndrome

(AIDS), Dr. Koop recommended a program of compulsory sex education in

the schools, and he also argued that children should be taught how to use con-

doms. He was an ardent antismoking crusader, which angered the tobacco

industry. When President Reagan asked him to prepare a report on the psycho-

logical effects of abortion, he did so in a scientific way meeting with individ-

uals on both sides of the issue and reviewing hundreds of scientific publications.

While the conservatives felt certain that Dr. Koop would see things their way,

the evidence did not support that position and Dr. Koop declined to say that

abortion was always more damaging than the alternative. He further declined to

say that there wasn’t enough data to support either side’s position. The
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administration was shocked (and probably annoyed) at Dr. Koop’s refusal to

change his stance. Dr. Koop summed up the issue best when he said, “You

know, I never changed my stripes during all that time, and I still haven’t. What I

did in that job was what any well-trained doctor or scientists would do: I looked

at the data and then presented the facts to the American people. In science, you

can’t hide from the data.”8

The challenge of assuring the integrity of science was forced into the lime-

light in the 1980s after allegations were made public about misconduct with

respect to research supported by the National Cancer Institute. Then-Represen-

tative Al Gore and Senator Orin Hatch led a congressional investigation of

scientific misconduct, and the upshot of these hearings was that research integ-

rity could no longer be informally managed within the scientific community.

Congress created the Office of Research Integrity (ORI) within the National

Institutes of Health (NIH) and the Offices of the Inspector General within the

National Science Foundation (NSF) to assist in assuring research integrity.

ORI’s focus on scientific misconduct was to ensure that research programs

function within appropriate parameters to maintain federal funding. Congress

also passed legislation to create the Office of Technology Transfer to facilitate

the transfer of and remuneration for scientific discoveries among the public

and private sectors, while also encouraging both the integrity and productivity

of science.

The National Science and Technology Council (NSTC), established by an

executive order on November 23, 1993, is a Cabinet-level council chaired by

the President, whose principal mission is to coordinate science and technology

policy across the diverse entities that make up the federal research and devel-

opment enterprise. One of the primary objectives of the NSTC is the establish-

ment of clear national goals for federal science and technology investments in

a broad array of areas spanning virtually all the mission areas of the executive

branch. The NSTC prepares research and development strategies that are coor-

dinated across federal agencies to form investment packages aimed at accom-

plishing multiple national goals. The work of the NSTC is organized under

four primary committees: Science, Technology, Environment and Natural

Resources, and Homeland and National Security. Each of these committees

oversees subcommittees and working groups focused on different aspects of

science and technology and working to coordinate across the federal govern-

ment. These federal entities serve to integrate science and public policy at the

highest level of government.

SCIENTIFIC ADVISORY COMMITTEES AND

POLICY FORMULATION

In addition to the numerous federal agencies created to promote scientific

research and to develop science-based policies (the NIH, Food and Drug

Administration, Centers for Disease Control and Prevention [CDC], for
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example), there are hundreds of federal scientific advisory committees whose

role is to advise the legislative and executive branches of the government on

science matters. The Federal Advisory Committee Act of 1972 established uni-

form procedures for committees, which had to be specifically authorized by

Congress, by the president, or by an agency head. All advisory committees

must have written charters. The act also required committee membership to be

fairly balanced in terms of points of view represented. These advisory commit-

tees play an important role in developing and guiding the federal government’s

science policy and are created to address scientific, technical, and medical

issues. For many federal agencies, particularly those focusing on medicine and

health, advisory committees are chartered to address the most challenging and

contentious scientific issues. The committees are meant to provide independent,

expert, and objective advice on policy and the funding of research. At times,

advisory committees have not always reached consensus, but the differences

debated contribute to the dialogue. The committees’ recommendations are to

be based on independent judgment and should not be inappropriately influ-

enced by any special interest group or the appointing authority.

Advisory committees do not make decisions per se; their purpose is to advise.

Nor were they created to tell the executive or legislative branch what they want

to hear. Although Congress and the executive branch may ignore the advice

given, such action should be based on the facts, not on politics. Consistent with

federal law, the president and heads of departments and agencies have the right to

choose the advisors they want. Politics surely plays a role in the selection of

members of the committees, but it is quite inappropriate to staff an advisory

board with people who hold the same (political) views about the issue. Stacking

the boards to eliminate dissent goes against Congress’ intent to ensure ideological

diversity. An advisory board’s recommendations should be based on independent

judgment and should not be inappropriately influenced by special interest groups

and the like. Of course, in the real world, this is not always the case.

What happens when the advisory committee system is manipulated for polit-

ical and ideological purposes? When the political process uses science and sci-

entists to further the party’s political objectives, the presumed neutrality of

science is jeopardized. Yet, as history has shown, both Republican and Demo-

cratic administrations have employed such tactics, some more egregiously than

other, however. The Nixon administration, for example, was accused of politi-

calizing the advisory committee appointment process in its attempt to gain con-

trol over the NIH budget. During the Reagan administration, there was a

controversy about a “hit list” of scientific advisors to the Environmental Pro-

tection Agency who were targeted for exclusion because of their liberal or pro-

environment viewpoint.9 President George Bush’s administration (Bush I) was

accused of questioning candidates for leading positions about their views on

abortion. Dr. Louis Sullivan, the then Secretary of the Department of Health

and Human Services, drew a line at the level of assistant secretary for health

saying below that level there would be no ideological litmus test.10
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As the pressing public health issues became more socially and ethically

oriented, the politicalization of science intensified. President Clinton refused to

lift the ban on needle exchange programs despite evidence that clean needles

would do much to stop the spread of human immunodeficiency virus (HIV),

AIDS, and other diseases and despite the urging by scientific advisors to do so.

The head of the NIH, his own Secretary of Health and Human Services, and

his Drug Czar also advocated in support of needle exchange programs to stem

the spread of disease. Clinton later acknowledged that his decision was counter

that of his scientific advisors and that his decision was politically driven.

Toward the end of the twentieth century, dramatic advances in medicine and

genetics expanded out knowledge about the genetic underpinnings of human life.

The Human Genome Project, for example, expanded our knowledge about the

genetic underpinnings of human life, which provided the impetus for controversy

surrounding the funding of “sensitive” research. As excitement about curing

diseases by genetic modification and improving the quality of life for people with

debilitating, chronic diseases increased, serious and legitimate ethical issues,

especially those regarding the definitions of human life, intensified. Cloning, stem

cell research, abortion, and contraception each have been passionately debated in

Congress. The social and ethical controversies inherent in these topics, discussed

and debated not only in the halls of Congress but also on Main Street U.S.A., have

been inflamed by the injection of politics into the debate. All too often, scientific

evidence has been ignored, unless it supported one’s particular point of view.

SCIENCE POLICY AND SCIENCE POLITICS

UNDER THE BUSH II ADMINISTRATION

From the beginning of the Bush II presidency, science policy seems to have

been driven more by faith and ideology than by scientific facts. More so than

in any other administration, President Bush and his administration have

injected a conservative, religious overtone to its approach to science and to sci-

ence policy. From climate warming, to how evolution is taught in schools, to

AIDS policy, to an abstinence only contraception policy, this president and his

administration have ignored, distorted, or disregarded the scientific facts. The

administration’s science policy has been characterized as one that rewards

those researchers who agree with the administration and punishes those who

are at odds with its policies.

In 2004, one of the most politically charged and contentious issues being

discussed by the President’s Council on Bioethics was stem cell research. In a

brazen act of politics, the White House replaced two members (a cell biologist

and ethicist) of the council whose views were at odds with the administrations.

These individuals were replaced by people with more conservative, ideological

leanings, thus changing the balance of the council dramatically. Researchers,

reacting to this stunning action, blasted the White House on its bioethics

shuffle.11 Democrats accused the White House of playing politics.
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Dr. Elizabeth Blackburn, an eminent cell biologist and proponent of embry-

onic stem cell research who was removed from the council, captured the senti-

ment of most scientists when she wrote in the New England Journal of
Medicine that when prominent scientists must fear that descriptions of their

research will be misrepresented and misused by their government to advance

political ends, something is deeply wrong.12 Remarkably, the purging of the

Bioethics Council came just one week after the Union of Concerned Scientists

issued their report charging the Bush II administration with a pattern of misuse

of science. Not surprisingly, the Bush administration disputed these charges.

Nonetheless, the evidence speaks for itself: prospective candidates have report-

edly been asked to state their views on specific topics such as abortion and stem

cell research, and those who differ with the administration’s policies are not

selected. Many have been asked whether they supported the President’s policies

and whether they voted for him. Concerned scientists, expressing unprecedented

criticism, felt that the Bush II administration was sacrificing scientific integrity

at federal agencies to further a political and ideological agenda and was doing

so with impunity. For example, researchers consulting to the World Health

Organization would have to agree to advocate U.S. policy or else be denied per-

mission to consult. These restrictions went against the very elements of scien-

tific research, including a free and open environment for discussion and inquiry.

The NIH, one of the jewels in the crown of federal agencies, funds the bulk

of scientific research in the United States. Central to the approval of funding is

the process of peer review. Study groups comprised of scientists and research-

ers conduct a detailed review of the application, evaluating each on their scien-

tific merit. The highly competitive process is intended to be an objective

evaluation of the proposal’s merit and politics, philosophy, and religious doc-

trine are not supposed to sway the selection of the approval process. Scientists,

not politicians or political appointees or advocacy groups or lobbyists, decide

who gets funded.13 Yet, in 2003, Representative Patrick J. Toomey (R-PA)

sponsored an amendment to a NIH appropriations bill that would rescind fund-

ing for five NIH research grants already approved (and completed!). The pro-

posed grants focused on HIV risk reduction among Asian prostitutes and other

projects related to sexual risk taking. While his amendment was defeated, the

vote was extremely close (lost by only two votes). Researchers and scientists

were alarmed by the narrowness of the defeat. Clearly, what this incident

showed was that “sensitive topics” would be placed under a microscope and

those that appear to go against the grain of the politicians would not be funded,

thus debasing the well-respected peer review process. The good news is that

the scientific community reacted immediately to condemn what was going on

and defended the peer review process.

The issue of political subversion and misuse of science in the Bush II admin-

istration came to a head in 2004. The Union of Concerned Scientists, a non-

profit advocacy group, issued a report critical of this administration’s misuse

of science. The report, which accused the Bush II administration of suppressing
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or simply ignoring scientific findings that did not support the administration’s

viewpoint, was signed by more than sixty leading scientists, including twenty

Nobel laureates, calling for regulatory and legislative action to restore scientific

integrity to federal policy making.14 The report summarized twenty-one inci-

dents that illustrated a well-established pattern of suppression and distortions

of scientific findings by high-ranking Bush administration political appointees

across numerous federal agencies. There was strong documentation of a wide-

ranging and deliberate effort to manipulate the scientific advisory system to

block or prevent the appearance of advice that might run counter to the admin-

istration’s political agenda.15

Not surprisingly, the Bush administration disputed these charges. Nonethe-

less, the evidence speaks for itself: prospective candidates have reportedly been

asked to state their views on specific topics such as abortion and stem cell

research, and those who differ with the administration’s policies are not

selected. Many concerned scientists, expressing unprecedented criticism, felt

that the Bush II administration was sacrificing scientific integrity at federal

agencies to further a political and ideological agenda and was doing so with

impunity. Since the report was made public, over 7,000 signatures have been

added to the original petition.

Democrats in Congress expressed alarm about the administration running

roughshod over a process that should be based on evidence rather than on opin-

ion. Scientific appointments to advisory committees and to other public agen-

cies should rest on objective criteria of qualifications, training, ability, and

scholarship. In August 2003, at the request of Representative Henry A. Wax-

man, the Democratic staff of the Government Reform Committee in the U.S.

House of Representatives conducted a study to assess the treatment of science

and scientists by the Bush II administration. The report, Politics and Science in
the Bush Administration, found numerous instances where the administration

manipulated the scientific process and distorted or suppressed scientific find-

ings. This action has led to misleading statements by the president, inaccurate

responses to Congress, altered Web sites, suppressed agency reports, erroneous

international communications, appointments to advisory panels based on politi-

cal litmus tests, and the gagging of scientists.16

Scientific conclusions have been rejected when politically inconvenient,

which sadly has served to undermine the credibility of many U.S. agencies

both nationally and abroad. The CDC in particular has been the victim of reli-

gious conservative ideology. Key prevention officers have been laid off or reas-

signed, and a number of high-level officials have resigned in protest of

“censorship and intimidation” by the Bush II administration. In addition, the

agency was forced to rewrite its condom fact sheet to reflect the abstinence-

obsessed administration. The edited version no longer stated that condoms are

98% to 100% effective as HIV prevention, nor did it explain their proper use.

A former employee of the CDC’s AIDS program summed up the mood at the

CDC, remarking that there was an ideological focus being imposed from the

About Politics and Science 9



administration that was inconsistent with the science; political ideology was

being substituted for science.17 At the Food and Drug Administration, the

Director of the Office of Women’s Health resigned because she believed that

the administration was twisting science to stall approval of the over-the-counter

emergency contraception, Plan B. (See Chapter 2.)

In light of these charges and allegations, how has the Bush II administration

reacted? Not surprisingly, the White House swiftly and strongly refuted the

critics who have accused the administration of systematically manipulating sci-

ence to advance its political agenda. White House science advisor and Director

of the Office of Science and Technology Policy, Dr. John Marburger III, speak-

ing for the administration, took issue with the charges that the Bush II adminis-

tration was manipulating the scientific process and distorting or suppressing

scientific findings. He particularly found the Union of Concerned Scientists’

report disappointing because it makes some sweeping generalizations about

policy in this administration that are based on a random selection of incidents

and issues, in his opinion. He maintained that the report distorts the administra-

tion’s position, and accused the accusers of errors, distortions, and misunder-

standings. With rhetoric flying back and forth, with charges and

countercharges being made, there is a need to examine the record and deter-

mine objectively the extent of “science abuse” loosely defined by journalist

Chris Mooney in his book, The Republican War on Science, as being any

attempt to inappropriately undermine, alter, or otherwise interfere with the

scientific process or scientific conclusions for political or ideological reasons.18

Both liberals and conservatives, Republicans and Democrats, are all to some

extent guilty. But, under the Bush II administration, scientific integrity has

been severely challenged, and in some cases, compromised. Conservative and

religious zealotry went unchecked. Good science has been trampled by moral

precepts. Every individual is entitled to his or her opinions, but in setting fed-

eral science policy evidence must surmount everything else. Formulating sci-

ence policy in a vacuum, or worse with disregard for the evidence, denigrates

the process of sound policy making. Ignoring or ostracizing scientists whose

personal party affiliations may be counter to that of the majority party should

have no place in setting policy. Good policy and good science must go hand-

in-hand.

Nonetheless, despite the protestations of administration officials and in

response to, and concern about, the politicization of science policy in the

United States, a National Academy of Sciences panel took an unprecedented

action in late 2004. In a report, Science and Technology in the National Inter-
est: Ensuring the Best Presidential and Federal Advisory Committee Science
and Technology Appointments, the panel recommended that persons nominated

to serve on such committees be selected on the basis of their scientific and

technical knowledge and credentials and that their voting record, political party

affiliation, or position on particular policies be “off limits”; that is, an individ-

ual’s political views should not be a factor of consideration. The panel took
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this remarkable step because of the concern that qualified candidates who held

different political views were being passed over. The position taken by this

panel and other concerned scientists is that the problems facing the United

States and the world are increasingly complex, and the administration needs

the advice of experts selected for their expertise, not their political affiliation.

The National Research Council (NRC), a leading governmental science

advisory board, also weighed in with its recommendations on the subject. In

early 2005, the NRC recommended that presidential nominees to science and

technology advisory panels not be asked about their political and policy views.

This “don’t ask, don’t tell” approach reinforces the common viewpoint that an

individual’s political views are immaterial and may not necessarily predict

how the individual will react on specific policies under consideration.

In early 2005, Representative Waxman continued the themes raised in his

2003 report. He reiterated that when scientific research and the scientific method

conflict with White House priorities, politics triumphs and science is distorted

and suppressed.19 Stacking the advisory committees with political ideologues

defeats the purpose of the federal advisory committee system. Taking the next

step in response to the growing concerns about politicization of science in the

executive branch, in 2005 Representative Waxman introduced a bill entitled the

Restore Scientific Integrity to Federal Research and Policymaking Act, which is

designed to prohibit (1) the tampering with the conduct of federal research, (2)

censoring federal scientists, and (3) disseminating false scientific information.

The bill would also provide new protection for employees in the federal govern-

ment who blow the whistle on political interference in science. It would bar

political litmus tests and enhance transparency for scientific advisory commit-

tees. The bill further requires that the White House Science Advisor write a

report to Congress each year describing the administration’s efforts to safeguard

and protect scientific integrity.20 The overriding purpose of the bill is to ensure

that science once again is a guide to policy, not a servant to politics. The bill

has been referred to the House Government Reform Committee and the House

Science Committee for review and comment.

SEEKING A BALANCE

The alarm raised by scientists transcends all fields of science. It is not just

one individual case that has captured their attention, but a widespread percep-

tion of the breach of the scientific ethic. There have been so many issues rang-

ing from the editing of the CDC’s Web site to promote abstinence and

discourage the use of condoms, to the editing of the National Cancer Institute

(NCI) Web site that had reported accurately that current scientific evidence did

not indicate a link between induced abortion and breast cancer to reflect the

administration’s view to the contrary, to the altering of scientific reports by

governmental agencies on issues relating to global warming and environmental

and occupational health.

About Politics and Science 11



What one needs to guard against is letting the process of setting science

policy become purely political at the expense of scientific advancement. Rather

than pretending that politics and science do not coexist, a better course of

action is to try to develop a transparent and accountable system to neutralize

the danger of politics trampling the scientific process. Science policy and sci-

ence politics must coexist in an environment that allows, even encourages,

creativity. Independent and critical thinking contributes to the dynamic dia-

logue; muzzling those whose views are at odds with the majority party or dis-

torting evidence to fit one’s point of view is not only bad science, but also bad

politics.

12 TRUTH, LIES, AND PUBLIC HEALTH



2

The Politics of Contraception

The political interference with the most private act of (or not) conceiving has

been a reality in America for decades. Women’s reproductive health has been

a lightening rod for politicians of every stripe to take a stand, in some cases

irrespective of the potential danger to the woman’s health. Social conserva-

tives, in particular, have long opposed government efforts to support birth con-

trol both for adults and especially for adolescents.

Throughout the long history of finding ways to control fertility, strong moral

sentiments, religious beliefs, legal constraints, and gender relations often

limited the provision of advice and methods of birth control. Victorian values,

sexual prudishness, moral objections to birth control, and political gamesman-

ship often made it difficult or impossible to obtain and use safe and effective

contraception. In addition to the religious and moral beliefs limiting the avail-

ability of contraception, economic barriers also prevented (and to a certain

extent still prevent) many women from obtaining safe and effective methods of

birth control.

Political controversies surrounding the accessibility and availability of con-

traception occurred at the federal, state, and local levels of government, and to

some extent still do. Litigation challenging the legality of banning birth control

devices, of requiring parental notification and consent for adolescents to obtain

contraception, and of restricting the dispensing and distribution of these de-

vices to specific groups of women (adolescents and minority women in particu-

lar), for example, have shaped birth control policy in the United States. The

issue is hugely complex and nuanced by intense ethical and moral debates.

Often, emotion trumped evidence with legislative and judicial decisions made



regardless of what the research studies showed. More often than not, the avail-

able data had disturbingly little policy impact. To better understand current

contraception policy, it is important to address the issue in a historical context.

CONTRACEPTION THROUGHOUT HISTORY:

A BRIEF OVERVIEW

Men and women have been practicing methods of contraception for thou-

sands of years, even in societies dominated by social, political, or religious

codes that worked against the availability of birth control.1 For centuries,

women and men have wanted to decide when and whether to have a child. In

fact, studies have shown that out of a list of eight reasons for having sexual

relations, having a baby was the least frequent motivator for most people.2

While the link between the sex act and pregnancy wasn’t scientifically proven

until the nineteenth century, and the timing of ovulation in women was any-

one’s guess until the 1930s, it was not until 1995 that physiologists demon-

strated when fertilization of the egg was most likely.3

Although history shows evidence of men and women’s efforts to control

fertility since ancient times, early contraceptive methods were ineffective at

best and potentially deadly at the extreme. Centuries ago in China, for exam-

ple, women drank lead and mercury to control fertility, which more often than

not resulted in sterility or death. Most of the various substances that were

inserted into the vagina were toxic and had the potential for both injury and

discomfort. In ancient Egypt, women used a barrier of crocodile dung because

it was apparently believed that the stickiness of the substance would stop the

man’s semen from entering the uterus, thus creating a barrier to fertilization.

Ancient Egyptians also developed a tampon-like object that contained lactic

acid anhydride, a chief ingredient, by the way, in modern contraceptive jellies.

Other methods that have been used by women over the centuries include a

vaginal suppository of vinegar and honey that was to be inserted into the vagina.

Vinegar was particularly effective because the acidity aided in killing sperm.

Women also relied on folk remedies and other dubiously effective methods to

prevent conception. In Europe in the Middle Ages, for example, magicians

advised women to wear testicles of a weasel on their thighs or hang an ampu-

tated foot of a female weasel around their necks to prevent pregnancy.4 Supersti-

tious amulets of herbs and other substances were relied on as well, and probably

had as much effect as crossing one’s fingers and hoping for the best. Historical

records indicate that many women ingested “natural contraceptives,” derived

from potions made from plants, native roots, and herbs. Realizing that magic

and superstition were rather ineffective methods to prevent conception, many

couples relied on the pessary, a device placed in the vagina to prevent the sperm

from reaching the ovum. (For an excellent and informative reading of the prac-

tice of contraception over the ages, see Bernard Asbell’s review.5) In reality, safe

and effective contraception did not exist until the twentieth century.
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There were many factors (social, medical, political, economic, shift in

gender norms) that helped spur the birth control movement in the United

States. From a historical perspective, the emerging feminist movement, the

influx of immigrants, and advocacy by women’s rights groups provided the

impetus for the birth control movement in the early 1900s. The “mother” of

this movement was Margaret Sanger, who coined the expression birth control
and who is widely credited with spearheading the modern birth control move-

ment in the United States and worldwide.6 She opened the first birth control

clinic in New York in 1916, and immediately, in increasing numbers, women

came. The clinic represented the first attempt at a public and organized effort

to provide instruction about birth control. The clinic attracted publicity, and

Sanger was charged with illegal distribution of contraceptive information and

jailed. She appealed her conviction through several levels of courts, and Judge

Frederick Crane, writing for a unanimous New York Court of Appeals, cited

an allowable exception to the anticontraception law by labeling pregnancy a

disease for the sake of justifying the prevention of it.7 But, it was not until

1937 that the American Medical Association officially recognized birth control

as part of legitimate medical practice.

Margaret Sanger’s crusade for reproductive freedom for women is well

documented, as was her search for the “perfect contraceptive,” which helped

spur the development of the oral contraceptive. Ironically, not a single govern-

ment dollar went into developing what could be regarded as the most revolu-

tionary pharmaceutical invention of the century. In fact, it was Ms. Sanger’s

colleague Katharine McCormick’s money that paid for the early seminal

research.8

Throughout most of the twentieth century, the reproductive rights movement

reflected class and racial biases. Young, low-income, and minority women, who

most needed assistance in obtaining birth control, more often than not lacked

access to physicians’ services. At the time, there were stringent legal constraints

against using, disseminating, or distributing birth control, which made it not

only difficult to prescribe or provide contraceptive devices to all women who

might have wanted them, but also illegal.9 By casting birth control in a medical

light, the proponents of contraception were somewhat successful in evading fed-

eral and state statutes. That is, legal victories enabled the prescription and

distribution of birth control materials to prevent disease. Women who could

afford a sympathetic private physician could usually obtain contraceptives. For

the young, the poor, the uneducated, the options were far more limited.

While it is probably fair to say that judicial and legal restraints on birth con-

trol gradually weakened in response to social change, to some extent the fight

to provide legal and safe contraception continues to this day, and the political

ramifications of debate continues to polarize policy makers. This chapter

focuses on the intense debate over access to and availability of contraceptives.

From barrier methods to chemical methods, the evolution of contraceptive

devices is inexorably intertwined with legal, ethical, and political maneuvering.
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In the United States, the politicalization of safe and effective birth control for

those who want it has accelerated in recent years, culminating in the debate

over the availability of Plan B (the morning after pill) to adults and adoles-

cents. The focus on this chapter shows that the availability of safe and effective

contraception continues to be a pawn in an ugly political battle over a women’s

ability to control her fertility safely and effectively.

Sexual Abstinence

The refraining from sexual intercourse by means of sexual abstinence has

been discussed and debated since antiquity. Many religions proscribe sexual

abstinence for unmarried individuals for the purpose of chastity. Abstinence

before marriage was, and to some extent still is, highly valued. Abstinence

advocates support this form of birth control as a way to avoid pregnancy and

sexually transmitted diseases. Without sexual contact, it is virtually impossible

to conceive a child after all. But, this means of birth control will not necessar-

ily prevent a sexually transmitted disease because many of these infections,

including AIDS, can also be transmitted nonsexually. There are many who

adopt the line that abstinence education should be the primary focus of sex

education in the United States. Indeed, the effectiveness of abstinence-only

programs and virginity pledges is a hot debate topic. The evidence shows,

however, that these programs are not very effective. Making sex scary or trying

to control adolescent sexual behavior by instilling fear, shame, and guilt, for

example, has not been very successful. Nevertheless, the politics of contracep-

tion cannot be discussed without mention of this “method.”

The Condom

The transition to a more modern era in contraception is marked by the re-

design of the male condom, which had been around in various forms for hun-

dreds of years. Over the centuries, the male condom was used as a somewhat

effective method to prevent pregnancy, as well as to stop the spread of vene-

real disease. Casanova, it is said, favored lubricated fine linen cloth condoms.

Lore has it that a “Dr. Condom” supplied King Charles II of England with ani-

mal tissue sheathes to prevent him from fathering illegitimate children and get-

ting diseases from prostitutes. More modern versions of the male condom were

made from goat bladders, animal intestines, and sheep intestines, and rubber

condoms, made possible after Charles Goodyear patented the vulcanization of

rubber, were mass produced in the mid-nineteenth century. Around the turn of

the twentieth century, the German �emigr�e Julius Schmidt built a multi-million

dollar condom empire from his knowledge of sausage casing. As the technol-

ogy improved, condoms were made from latex and polyurethane.

The growing legitimacy of the male condom was given a boost by the U.S.

military during World War I. The military was fighting a losing battle against

venereal disease because its abstinence program and postcoital prevention kits
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were not very effective against syphilis and other venereal diseases. Condom

use was strongly encouraged, and American soldiers returning home from war

continued to use this barrier method of contraception. By 1924, the condom

was the most commonly prescribed method of birth control.10 Yet, there were

laws against contraception in the United States at the time, notably The Com-

stock Act of 1873, which outlawed the dissemination of contraceptive devices

and information. Contraceptives were classified as obscene, and Anthony Com-

stock’s vice squad was on the lookout for obscene (sexual) objects. Ironically,

the targets of suspicion were the “street and saloon” purveyors of illicit items,

not established rubber and pharmaceutical houses.11 In fact, it was illegal to

provide information on contraception in the United States well into the twenti-

eth century, although physicians had the authority to prescribe methods for

health reasons.12

The condom is still in wide use in the United States today and is used not

only as a method of birth control but also to protect against sexually transmit-

ted diseases (STDs) and HIV/AIDS. In addition to the male condom, a female

condom, a polyurethane sheath or pouch about 17 cm (6.5 inches) in length,

was recently developed. It is worn by a woman during sex and entirely lines

the vagina to help to prevent pregnancy and STDs, including HIV. The female

condom has been available in Europe since 1992, and it was approved in 1993

by the U.S. Food and Drug Administration (FDA).

Vaginal Sponge and Diaphragm

From a historical perspective, vaginal sponges were one of the most com-

monly used substances to block and absorb semen. The oldest reference to

using sponges for contraception is from the Talmud, in which it is recom-

mended that a sponge be soaked in vinegar.13 Women in Constantinople sup-

posedly shook gritty sand from sea sponges and dipped them in lemon juice

before insertion into the vaginal canal. In more modern times, a contraceptive

sponge was introduced and marketed in America in 1983 and quickly became

one of the most popular over-the-counter barrier methods.

The diaphragm, another barrier device used over the ages, involved covering

the cervix to prevent an unintended pregnancy. Whereas early versions of the

diaphragm included lemon halves and oiled paper discs, the modern rubber

form was invented in 1838. Margaret Sanger introduced the modern-day dia-

phragm into the United States in 1936; she ordered by mail a new model of a

Japanese diaphragm. The package was promptly confiscated by the U.S. Cus-

toms as indecent, as defined by the Comstock law. Ms. Sanger sued and U.S.

District Court judge, Grover Moscowitz, threw out the government’ suit and

ordered the package delivered. As a result of this case, contraceptives could

now be shipped through the mail system. Women embraced the diaphragm as

a means to control their fertility safely, and the reliance on this method

increased significantly. By 1941, most doctors recommended the diaphragm as
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an effective method of contraception. As newer methods of contraception were

brought to market, use of this diaphragm fell out of favor, especially during

the 1960s, primarily because the oral contraceptive was viewed as being a far

superior method of birth control.14

The Intrauterine Device (IUD)

The history of the modern IUD is comparatively short, although a prototype

dates back hundreds of years when nomadic Arabs placed pebbles into the

uterus of a camel to prevent pregnancy. The pebble created a mild infection in

the uterus that prevented the fertilization and implantation of the egg. In the

1920s, German gynecologist Ernst Grafenberg developed the first modern IUD

from gut and silver wire. The primary problem with this method of birth con-

trol was the elevated risk of infection and injury. The tailpiece of the IUD

acted as a wick conveying bacteria from the vagina upward into the uterine

cavity.

The IUD was once a popular form of birth control in the United States, but

with published accounts of cases of septic maternal death among women who

became pregnant while using the Dalkon Shield, at the time a popular IUD

device, as well as the discovery that the Dalkon Shield was associated with an

increased risk of pelvic inflammatory disease, there was a sharp drop in the use

of this method. The Dalkon Shield was taken off the market in 1974, and there

were more than 300,000 lawsuits filed against the manufacturer, A.H. Robbins.

In 1984, the manufacturer began an advertising campaign urging women to

remove their IUDs.15 The Dalkon Shield scandal, a device that was marketed

despite known health and failure risks, helped kill the promise of a new and

improved IUD. Gynecologists and women formed strong negative opinions

about the IUD, and the conflict between costly product liability and consumer

protection led to a standstill in the use and research and development of this

device.16

In addition to the above methods of contraception that were produced and

sold, none of these devices had as much impact as the Pill, a hormonal oral

contraceptive that revolutionized birth control and probably helped usher in the

“Sexual Revolution” of the 1960s. The Pill was nothing sort of revolutionary.

It not only was far more effective than other methods, it also gave women, for

the first time, unprecedented control over their fertility.17

The Pill

The birth of the Pill, as it were, occurred October 15, 1951, the day Dr. Carl

Djerassi’s laboratory completed the first synthesis of a steroid that eventually

was used for oral contraception. Djerassi and a team of steroid biochemists

at Syntex laboratories in Mexico successfully synthesized the oral progesta-

tional agent norethindrone, which enabled the clinical development of oral
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contraceptive pills.18 Working at the same time on an oral contraceptive was

Gregory Pincus, a biologist and medical expert in reproduction who conducted

trials on an oral contraceptive in Puerto Rico. The initial doses were extremely

high, and significant side effects were reported (women dying of stroke and

blood clots).

The first oral contraceptive was submitted for regulatory approval in 1957 as

a treatment for menstrual disorders and infertility, not as a contraceptive. A

few years later the same drug was submitted to the FDA for approval specifi-

cally as an oral contraceptive. On May 9, 1960, the FDA approved for clinical

use the distribution of Enovid, the oral contraceptive pill manufactured

by G.D. Searle and Company, the pharmaceutical company that supported

Dr. Pincus’s research. Of note is that this decision occurred a few years before

the Supreme Court affirmed the legality of birth control for married individuals

(Griswold v. Connecticut [1965]). Prior to that time, birth control was illegal,

regardless of one’s marital status.

The Pill was far from perfect, but its effectiveness, simplicity, and ease of

use afforded millions of women control over reproduction. By the mid-1960s,

the Pill became the leading method of contraception in the United States,

helped no doubt by a FDA advisory board report that stated that there was no

adequate scientific data to prove that the Pill was unsafe for human use. The

Pill’s status as a safe and effective contraceptive was further enhanced during

the Nixon administration, when Congress established the first federally funded

program to offer family planning services to poor women (Title X of the Pub-

lic Health Services Act of 1970).

Continued research fine tuned the dose of estrogen and progestin in the Pill;

a Pill containing only progestin was introduced in the 1970s, and a

“multiphasic” Pill, in which the ratio of progestin to estrogen changes during

the 21 day cycle, was introduced in the early 1980s.

KEY LEGISLATIVE AND JUDICIAL ACTIONS

The rich and interesting history of contraception in the United States is

reflected best by reviewing legislative acts and judicial rulings. Foremost

among the anticontraception law is the Comstock Act of 1873, a federal law

that made it illegal to send any “obscene, lewd, and/or lascivious” materials

through the mail, including contraceptive devices and information. The Com-

stock Act not only targeted pornography as such, but also all contraceptive

equipment and many educational documents, such as descriptions of contracep-

tive methods and other reproductive health-related materials. The act was

named after its chief proponent, the anti-obscenity crusader Anthony Com-

stock. The law was in effect for decades, and it was not until the ban on con-

traceptives was declared unconstitutional by the courts in 1936 that it was

overturned, although some remaining portions of the law continue to be

enforced today.
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From 1916, when Margaret Sanger opened the first birth control clinic, to

the development of the oral contraceptive Pill, to the landmark 1965 Supreme

Court ruling in Griswold v. Connecticut, as well as the 1972 Supreme Court

ruling in Eisenstadt v. Baird, which struck down a Massachusetts law barring

the sale of contraception to unmarried couples and gave unmarried couples the

constitutional right of privacy to use birth control, contraception’s rocky road

to use and acceptability reflects changes in social mores and norms. The Gris-

wold case, in particular, established a precedent that substantially changed the

interpretation of the law and established a new case law regarding contracep-

tion. In this decision, the Supreme Court ruled that the Constitution protected a

right to privacy. Before this ruling, existing law prohibited the use of contra-

ceptives, regardless of marital status or age of user. Other court rulings also

protected sexual privacy, notably the Roe v. Wade decision in 1973 in which

the right to abortion was protected and Planned Parenthood v. Casey in 1992,

which reaffirmed the right to abortion; however, this ruling also weakened the

legal protections previously afforded to women and physicians by giving states

the right to enact restrictions that do not create an “undue burden” for women

seeking an abortion. More recently, in Lawrence v. Texas (2003) the court

struck down a state sodomy law by upholding a broadly defined right to pri-

vate, consensual, intimate adult contact, but not with a same-sex partner.

The issue of contraceptive rights became more complicated (and politically

charged) in the later half of the twentieth century when minors sought to have

the right to birth control information and services. Most of the concern about

providing contraception to unmarried adolescents reflects the general apprehen-

sion about the rise in premarital adolescent sexual activity and pregnancy that

was evident in the 1960s and 1970s.19

Several key Supreme Court rulings upheld principles preserving the interests

of the individual teenager. The court recognized that minors have a basic con-

stitutional right of privacy, which extends to their use of contraceptives and

obtaining an abortion. Prior to these rulings, unemancipated minors had to have

parental consent before a physician would treat any medical condition,

pregnancy-related or otherwise, except in cases of emergency. Emancipation

referred to an individual under the age of majority who is making the major

decisions affecting his or her own life and no longer needs parental consent for

anything, including health services. This broad definition was refined under the

mature minor doctrine, which stated that a minor who is deemed sufficiently

intelligent and mature and who is able to understand the nature and consequences

of his/her health problem and the treatment prescribed is considered to be a

“mature minor.”20 The mature minor doctrine superceded parental consent

requirements. Clearly, it would be possible for a health care provider to deem

an individual to be a “mature minor” to avoid involving the parent(s) in obtain-

ing contraceptive information and services.

An increase in sexual activity among teenagers as well as an epidemic of

venereal disease among sexually active minors in the 1960s led many states to
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remove the age limit or to lower the age at which minors could consent by

themselves to medical treatment without parental consent. During the late

1960s and 1970s, numerous court rulings expanded a minor’s right to obtain

sex-related medical care. For example, in 1977 in Carey v. Population Services
International, the court ruled to extend to minors the constitutionally protected

right to use birth control.

Despite political actions to try to limit the provision of contraception to ado-

lescents, by the late 1970s, a coherent body of law emerged in which two legal

principles were affirmed: (1) mature minors have a constitutional right to obtain

reproductive health services on their own consent, and (2) all minors have a

constitutional right to have an alternative to parental involvement in implement-

ing their decision about such health care.21 Efforts to deny teenagers access to

services to prevent or to terminate unwanted conceptions were thwarted by

judicial rulings. The Supreme Court recognized that minors had a basic consti-

tutional right of privacy that extended to their use of contraceptives, as well as

to their obtaining an abortion. Access to abortion and contraception is related

to the legal evolution of the right of privacy. Through the 1970s, policies and

laws were very favorable to the adolescent minor; it was legal not only for

teenagers of both sexes to consent to and receive sex-related health care, but

also for physicians to dispense such care without fear of legal recriminations.22

The pre-1980 Supreme Court decisions are particularly important in that

they provided a framework under which all laws and regulations must comply,

as well as invalidated numerous conflicting state laws. They also are important

in that they clearly upheld the right of a minor to obtain birth control services

without parental consent. The political climate was such that even though there

was opposition to such “liberal” rulings, the Supreme Court decisions were the

law of the land.

Concomitant to the Supreme Court rulings, the legislative branch of the gov-

ernment also had an active and important role in legislating in the area of contra-

ception. In the 1970s, the government assumed a more active role in providing

and financing family planning programs. The passage of Title X of the Public

Health Services Act of 1970, the only federal program dedicated to providing

family planning services to low-income women and teenagers, led to a substan-

tial increase in monies allocated for support of family planning service projects.

Passed with broad bipartisan support in response to research showing that rates

of unwanted childbearing among low-income women were more than double that

for more affluent women, Title X was (and still is) a critical source of assistance

for low-income women and teenagers. In addition to financing the provision of

contraceptive services, Title X funds also support a wide range of reproductive

health care, including pelvic and breast examinations, Pap smears, and testing

and treatment for sexually transmitted diseases. To ensure that women receive

services on a purely voluntary basis, clinics are required to offer clients a range

of contraceptive choices on a confidential basis. There also are safeguards to

ensure that women are not pressured to accept a particular contraceptive method.
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The Family Planning Service and Population Research Act of 1970 also

authorized funds for the support for new and better methods of birth planning,

for manpower training, and for the preparation of informational materials. The

emphasis was to create and expand accessibility to voluntary family planning

services for adults and adolescents.

In 1978, in response to lawsuits by women across the country, Congress

enacted the Pregnancy Discrimination Act. Recognizing that health benefits are

an important part of an individual’s job, the law required employer health

insurance plans to cover pregnancy and women’s related medical needs on an

equal basis with other benefits. Congress also passed the Adolescent Health

Services and Pregnancy Prevention and Care Act of 1978, which was the first

legislative initiative to deal explicitly with issues of adolescent sexual behav-

ior. At the time, passage of this act clearly indicated the awareness of policy

makers regarding the “problem” of adolescent pregnancy and teenage sexual-

ity. And, in 1979, the Office of Adolescent Pregnancy Programs was estab-

lished in the Public Health Service to administer the Adolescent Pregnancy

Prevention and Care Program mandated in the Act of 1978. This office also

was charged with coordinating all programs in the Department of Health and

Human Services concerned with various aspects of adolescent pregnancy.

In summary, the 1970s saw a shift in federal policy from benign neglect to

one of substantial financial and government involvement in women’s reproduc-

tive health. Yet, the fiscal realities of the 1980s concomitant with the election

of Ronald Reagan resulted in efforts to erode the federal government’s role in

family planning funding and support. Sizable reductions in federal assistance

to pregnant teenagers and adolescent mothers typified the administration’s

efforts to curtail government spending in this area.

Indeed, things began to change dramatically in the 1980s. In a direct chal-

lenge to the Supreme Court decisions, the U.S. Department of Health and

Human Services issued a ruling in 1982 requiring federally funded family plan-

ning clinics to inform the parent or guardian of any patient under the age of

eighteen years for whom contraceptive drugs or devices were prescribed.

Dubbed the “Squeal Rule,” this ruling was challenged by numerous family

planning advocacy groups, and its enforcement was permanently enjoined by a

federal judge. It was ruled that the notification requirement would defeat the

basic purpose of Title X of the Public Health Services Act of 1970, which

stipulated the funding of family planning service programs, and would contra-

dict and subvert the intent of Congress. But, this ruling opened up a whole

new debate about confidentiality and consent for health care in general and

sexual health care in particular for minors.

CONFIDENTIALITY AND CONSENT FOR MINORS

The extent to which parents should be involved in their adolescent children’s

sexual and reproductive health decisions is a very complicated and emotional
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issue. Those advocating for parental involvement mandates contend that gov-

ernment policies giving minors the right to consent to sexual health services

without parental knowledge undermine parental authority and family values.23

Proponents advocating for confidentiality feel that confidential access to sexual

health services is essential for adolescents who are, or about to become, sexu-

ally active because some individual might avoid seeking services if they were

forced to involve their parents.24 In addition, those adolescents perhaps most in

need of government-funded services might be disproportionately affected by

mandatory parental involvement.

Whereas there was no federal law guaranteeing adolescents the universal

right to confidential services for contraception or for STDs, many states have

enacted laws that explicitly allow individuals younger than age eighteen to

consent to contraceptive services, and all fifty states allow minors to consent to

STD testing and treatment, and many explicitly include HIV services.25 No

state law explicitly required parental consent or notification for all minors

seeking contraceptive services, but Texas and Utah have laws that prohibit the

use of state funds to provide contraceptive services to minors without parental

consent. On a federal level, Title X clinics have a mandate to encourage ado-

lescents to include their parents in their contraceptive decision. Over the past

thirty years, twenty-one states and the District of Columbia have explicitly

allowed all minors to consent to contraceptives services, and fourteen have

confirmed the right for certain categories of minors; that is, those who are

parents. For those states with no laws, the decision of whether to inform

parents is left to the provider, acting in the best interests of the minor.26 Thus,

minor consent laws implicitly guarantee confidentiality, but the terms of these

guarantees vary considerably from state to state. Also, the extent to which

parents are involved in an adolescent’s sexual health decisions varies consider-

ably. Some parents may be completely removed from issues relating to their

child’s decisions, while other parents have a high level of involvement.

A study assessing the potential impact of mandated parental involvement for

contraception for minors found that mandated parental involvement for teenagers

seeking contraceptive care and services would likely contribute to increases in

rates of teenage pregnancy and would threaten the rights of adolescents to access

reproductive health care, including STD testing and treatment.27 The researchers

also report that studies from the 1970s to 2001 show that few adolescents would

abstain from sex in response to mandated parental involvement. It also should

be reported that many studies found that the parents of a majority of adolescents

using family planning clinics are aware of their children’s visits.

THE BIRTH CONTROL AT THE END OF THE

CENTURY POLITICS

The Squeal Rule was just the first of many attempts to limit the availability

of contraception to minors. With the emergence of the New Right (the
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precursor to today’s religious right) and the election of Ronald Reagan, the

1980s saw the politics of contraception change radically. Challenges to the law

were persistent then and continue to the present time. Over twenty years after

Reagan’s election, efforts to change federal law relating to access to contracep-

tion and abortion continue. Building on his “moral mandate” after his election

in 2000, and empowered by the religious right, George W. Bush in 2002

announced a new federal rule governing the privacy of medical records, which

would grant parents a federal right to access their minor children’s medical

records even when the minor lawfully consented to the services under federal

or state law.28 Even though the proposed rule defers to state law, or provider

judgment, it remains to be seen whether states will alter their existing laws

governing control of medical records.

STATE MANDATES AND PRIVATE INSURANCE PLANS

Although government health insurance programs have long guaranteed

coverage of most reproductive health services, private insurance plans have tra-

ditionally had no such guarantees. In the early 1990s, for example, private

health insurance plans covered prescription contraceptives much less frequently

than they did other prescription drugs and devices.29 While the federal govern-

ment was not taking any action to eliminate this disparity, many states enacted

mandates to require contraceptive coverage. Ironically, since 1999, the federal

government has required that contraceptive coverage be included in the Federal

Employees Health Benefits Program, and this program has set an example for

other employers in the private sector.

A study that analyzed the trends in coverage of contraception among

employment-based insured managed care plans since 1993 and assessed the

impact of state mandates to show trends in coverage between 1993 and 2002

found that state mandates to require contraceptive coverage made a difference.30

Twenty-one states mandate that private sector insurers cover prescription contra-

ceptives and related services if they cover other prescription drugs or devices.

Coverage of a full range of contraceptives by private health insurance plans doing

business in these states was very high compared with states with no mandates.

Of note is that in 2000, the U.S. Equal Employment Opportunity Commis-

sion found that the failure of employers to include contraceptives in prescrip-

tion drug coverage constitutes sex discrimination under Title VII of the Civil

Rights Act. And, in June 2001, a district court ruled that excluding prescrip-

tion contraceptives from an otherwise comprehensive prescription drug plan is

illegal.31 By 2002, coverage of a full range of contraceptive methods increased

substantially. Yet, insurance plans not governed by state mandates were still

less likely than plans that were to cover a full range of methods. State man-

dates clearly make a difference.

Despite the fact that numerous states have passed contraceptive equity

laws and despite the policy statement issued by the Equal Employment

24 TRUTH, LIES, AND PUBLIC HEALTH



Opportunities Commission in the year 2000 that stated that it is sex discrimina-

tion, in violation of Title VII of the Civil Rights Act, for employee health plans

to exclude coverage for contraception when coverage is provided for other pre-

scriptions, efforts by the executive branch and conservatives in Congress to cut

contraceptive coverage and limit availability continues.

RISE OF THE RELIGIOUS RIGHT

The rise of the religious conservatives during the Reagan administration and

the substantial influence that they have in the Bush II administration is fueling

the debate about contraception and when life begins. Standard medical usage

defines a pregnancy as commencing with the implantation of a fertilized egg

into the uterine wall. The religious right held that pregnancy begins with the

fertilization of an egg, rendering most forms of contraception as possible abor-

tifacients because, by design, they may interfere with implantation.

Numerous court challenges over the ensuing years have tried to undermine,

restrict, and deny judicial rights that had been enforced. Today, forty years

after the Griswold decision, there is a potent force in American politics that

wishes to deny women of any age safe and effective contraception. The

religious right and the social conservative’s position is much more than an

anti-abortion platform, although the quest to overturn the 1973 Roe v. Wade
decision burns bright for many religious and social conservatives. The issue of

when life begins and contraceptives role in preventing conception have become

key political issues in the twenty-first century. Nowhere is this more clear and

apparent than in the debate about “Plan B,” the morning after emergency con-

traception. Plan B could be considered to be one of the most contentious deci-

sions in the history of the FDA.

PLAN B

Today, contraceptive use in the United States is virtually universal among

women of reproductive age: 98% of all women who have ever had intercourse

had used at least one contraceptive method.32 Birth control is not only widely

used, it is strongly supported by Americans. Yet, there is a serious and power-

ful movement that seeks to turn back the clock on reproductive rights by ban-

ning contraceptives in general, and the emergency contraceptive pill (Plan B)

in particular. Numerous empirical studies have shown that Plan B offers a safe

and effective method of backup birth control that would prevent an unwanted

pregnancy. Well-designed clinical trials have been conducted to establish the

efficacy of the drug and to rule out toxicity.

The drug known as Plan B is not RU-486 (mifepristone), which is a pill that

induces a medical abortion and ends a pregnancy. Plan B is an emergency con-

traception that consists of two 0.75-mg tablets of levonorgestrel, a synthetic

hormone used in birth control pills for more than thirty-five years. Basically, it
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is an oral contraceptive given in high doses, and it works mainly by inhibiting

ovulation or by preventing sperm and egg from uniting, or else by altering the

endometrium so it is less receptive to a fertilized egg. It reduces the odds of a

pregnancy to 1% from 8%, but is not an abortifacient. To work effectively,

Plan B, which can be self-administered, must be taken within 72 hours after

unprotected intercourse. The drug is currently marketed with the recommenda-

tion that the two tablets be taken twelve hours apart. The reduction in risk of

pregnancy after treatment is about 89%, and side effects are reported to be

minor.33 Plan B is not intended to be an effective method of ongoing birth

control.

The first documented case of the use of emergency contraception was pub-

lished in the 1960s when physicians used this method to prevent pregnancy in

a survivor of a sexual assault.34 By the 1990s, although used infrequently,

emergency contraception was also used for rape victims.35 By the end of the

1990s, emergency contraception pills were widely recognized as safe and effec-

tive methods for all women at risk of an unintended pregnancy.36 Thousands of

women in many countries have been treated successfully with this drug.

To make the drug more accessible, many medical organizations, including

the American Medical Association, the American College of Obstetrics and

Gynecology, and over seventy other health associations, endorsed the over-the-

counter sale of Plan B. Under U.S. law, the FDA has the responsibility to

approve drugs for sale once their efficacy and safety have been shown. Also,

manufacturers cannot market their products for emergency use without specific

labeling by the FDA.

There was no scientific doubt that Plan B is safe and effective. But, anticon-

traception forces formed a hard-core lobby group against Plan B. Plan B and

other forms of contraception were being depicted as damaging to marriages, a

license for adultery and affairs, as well as a means for teenagers to engage in

promiscuous premarital sexual activity. The Director of the National Pro-Life

Action Center, who is also president of the Southern Baptist Theological Semi-

nary, is quoted as saying: “By using contraception, [couples] are not allowing

the fullness of their expression of love. To frustrate the procreative potential

ends up harming the relationship.”37

Unwanted and unintended pregnancies exact a high price both emotionally

and economically. Inconsistent use of contraceptives, contraceptive accidents,

and sexual assault unfortunately occur, and to punish the woman by forbidding

her to have an option to intervene before implantation is considered to be

unnecessarily cruel by many. Plan B would enable the woman to have a medi-

cally safe option to prevent a potential pregnancy that might then be terminated

by abortion. It has been estimated that emergency contraception would prevent

one half of all unintended pregnancies and another one half that would have

ended in abortion.38

Plan B has been available by prescription in the United States since 1999.

Barr Pharmaceuticals, the manufacturer, applied to the FDA in 2003 to make

26 TRUTH, LIES, AND PUBLIC HEALTH



the drug available over the counter. Based on the empirical evidence, FDA

committees and staff approved the request by a vote of 23-4, but despite this

vote and despite the recommendation of two expert advisory panels recom-

mending that Plan B be sold over the counter, the FDA, in an unprecedented

move, ruled against its own scientific advisory committee’s recommendation.

An explanation for this unusual ruling (it is most uncommon for the agency to

go against the recommendations of its own reviewers and expert panels when

making a decision) focused on the fear that young teenagers might not under-

stand the instructions. Also, the FDA objected to having a drug available over

the counter for some and by prescription only for others. In the United States,

drugs are usually available either over the counter or are prescription only.

Barr Pharmaceuticals submitted a revised proposal to make the drug avail-

able over the counter for women aged sixteen years and older, and those

younger than age sixteen would have to have a prescription.39 The FDA

delayed making a decision and called for sixty days of public comment. Yet,

no action was taken by the FDA, and this lack of action was widely criticized

as being politically motivated. Two senior FDA officials resigned in protest,

including the Assistant Commissioner for Women’s Health. In a letter to her

colleagues, and reported in the journal BMJ, Dr. Susan Wood wrote: “I can no

longer serve . . . when scientific and clinical evidence, fully evaluated and rec-

ommended for approval by professional staff here, has been overruled.”40 An

online editorial in the New England Journal of Medicine said: “This

decision—or non-decision—deserves serious scrutiny, since it appears to

reflect political meddling in the drug approval process.”41

The egregious action by the FDA prompted many in Congress to investigate

the FDA’s actions. The consensus is that the FDA had abandoned science and

was bowing to political pressure from conservatives who oppose abortion and

confuse emergency contraception with abortion. The overwhelming consensus

among scientists was that objectivity was abandoned and ideology and politics

biased the FDA’s decision. The FDA’s decision has been described as being

the antithesis of evidence-based medicine.42 Ironically, in February 1997, the

FDA issued an official notice in the Federal Register declaring common regi-

mens of emergency contraception to be safe and effective.43 By 2004, the

political climate had clearly changed.

Plan B become the center of an ideologically divided America, and the los-

ers, women including rape victims, are those who are denied a safe and effec-

tive means to prevent an unintended pregnancy and the need for an abortion.

In no other FDA case has there been such meddling and influence peddling.

Congress, for example, has not gotten involved in the review of antihyperten-

sive medications or drugs to control diabetes. Yet, when the deliberations touch

on issues where the public holds divergent views, such as issues relating to

sexuality and contraception and reproduction, public policy decisions often

have caved in to political pressure. Injecting politics into the scientific process

is not in anyone’s best interest. Religious ideology and partisan politics, when
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introduced into the decision-making process regarding a public health issue, is

inappropriate and sets a poor precedent for the future. To diminish the process

that was based on scientific evidence from well-designed clinical trials is to

undermine the essence of the FDA drug approval process.

The FDA’s action is inconsistent with prevailing U.S. law, specifically the

Durham-Humphrey Drug Amendment Act, which stipulates that the default

option for drugs is over the counter unless they are dangerous, addictive, or so

complex to use that a learned intermediary is required.44 Plan B is none of the

above, regardless of the age of the woman. Also, there is no evidence that

shows that access to emergency contraception increases unprotected sex among

adolescents.45 And, even if it did, the issue of personal behavior is not the

jurisdiction of the FDA! Minors already have access to spermicides and con-

doms over the counter, which further mutes the arguments against providing

emergency contraception over the counter to adolescents.

SCIENCE, RELIGION, AND POLITICS COLLIDE

The FDA “hot potato” spilled over to those who would dispense the pills. At

least twenty-three states have passed laws or are considering measures that

would grant pharmacists the right to refuse to fill the morning after pill, other

states are thinking of requiring pharmacists to dispense the pills without delay,

some states are considering making the pills more accessible by requiring hos-

pitals to offer Plan B to rape victims, and other states want to allow pharma-

cists to sell them without a prescription.46 Some pharmacists have said that

they have no desire to ban the morning after pill, they just should not have to

fill prescriptions for it, as long as the pharmacy puts in place a system to

ensure that patients have access to legally prescribed therapy (there or at a

nearby pharmacy). In Missouri, for example, 70% of the 920 pharmacies do

not stock Plan B. The Wal-Mart chain of pharmacies had a long-standing

policy of not carrying emergency contraception. Yet, when the public was

polled, 78% said that pharmacists who personally oppose birth control for reli-

gious reasons should not be able to refuse to sell birth control pills to women

who have a prescription for them.47 Pharmacists are regulated by state laws

and can face disciplinary action from licensing boards. One Wisconsin pharma-

cist who refused to fill a college student’s prescription or transfer it elsewhere

had his license limited by the state’s Pharmacy Examining Board.

Some states decided to fight back. Illinois Governor Rod Blagojevich, for

example, said that he would find a way to make Plan B available without a

prescription if the FDA did not approve over-the-counter sales of the drug. On

August 23, 2006, the FDA finally resolved one of the most contentious issues

in the Agency’s history. For more than two years, the FDA had stalled and

blocked approval of Plan B to placate religious and social conservatives who

considered the pill to be akin to abortion and would encourage unprotected

sex. It was revealed that depositions from high-placed FDA officials showed
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that these individuals admitted that political considerations influenced their

decision to reject approval of the drug.

There was a change of heart when many Congressional Democrats threat-

ened to hold up the nomination of Dr. Andrew C. von Eschenbach as FDA

Commissioner until a decision on Plan B was made. Also, there was movement

to force the Agency to reveal the machinations behind the delay. The White

House let it be known that it backed letting the FDA judge the Pill on its mer-

its. That decision effectively gave the FDA the green light to approve the drug.

Those older than age eighteen years will not need a prescription for Plan B,

while those eighteen and younger will, because that is the age that pharmacies

and other retailers already use for other restricted products. Because of this

dual status, Plan B will be sold behind the counter and will be available at

health clinics as well.

Denying access to emergency contraception seemed odd. Plan B would pro-

tect against an unplanned or unwanted pregnancy before conception occurred.

Those who are against emergency contraception are also opposed to abortion,

yet denying women the means to prevent the need to even consider an abortion

seems counterproductive, even cruel. Birth control in the United States is not

only widely used, but it is strongly supported by the overwhelming majority of

Americans. The controversy over Plan B highlights how issues can get

hijacked by the political process and undermine decades of judicial rulings and

legislative acts. Despite the significant body of research showing the safety,

efficacy, and cost-effectiveness of contraception in general and Plan B in par-

ticular; despite the empirical evidence showing that over-the-counter access to

emergency contraception improves women’s lives and health by preventing

unintended or unwanted pregnancies; and despite the fact that it is safer to take

Plan B, for example, than to have an abortion or to carry the pregnancy to

term, the access to and availability of emergency contraception was being

severely limited by those whose personal beliefs were contrary to the dissemi-

nation of this particular drug. The FDA’s shameful stalling and its disregard

for the law and its own principles only serves to illustrate what can occur when

science is trumped by politics. Caving in to ideology rather than evidence, the

FDA’s handling of Plan B has tarnished its image and compromised its reputa-

tion as an objective scientific agency.

SUMMARY

Plan B is just one contraceptive issue being debated in the United States.

Efforts to chip away at the gains made in reproductive freedom are already

beginning to have a negative effect. Of note is the striking decline in contra-

ception use over the last decade, particularly among poor women, making them

more likely to get pregnant unintentionally. Among sexually active women

who were not trying to get pregnant, the percentage of those not using contra-

ception increased to 11% from 7% from 1994 to 2001. The rise was more
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striking among women living below the poverty line: 14% were not using con-

traception in 2001 compared with 8% in 1994.48 The rate of unintended preg-

nancies, which had declined 18% from the early 1980s to the mid-1990s, has

leveled off since the mid-1990s. One explanation is the reductions in federal-

and state-financed family planning programs.

Unintended pregnancy continues to be a major problem in the United States,

and it cuts across racial, ethnic, socioeconomic, and demographic lines. Every

year, it is estimated that three million pregnancies, or half of all pregnancies in

the United States, are unintended. In any given year, eighty-five of one

hundred sexually active women not using a contraceptive become pregnant. By

contrast, among women who rely on contraception (in this case, the Pill) only

eight of one hundred become pregnant. Hence, about half of all unintended

pregnancies occur among the small proportion of women at risk of such

pregnancy who do not use birth control. Unintended pregnancies have ramifica-

tions for the individual as well as for society. For many women, an unintended

pregnancy can be a difficult, life-altering experience. The economic cost is

significant. Without publicly funded family planning, Medicaid expenditures

for maternal and newborn care would increase by $1.2 billion each year.49

Every public dollar invested in family planning saves three dollars in Medicaid

costs for pregnancy-related health care and medical care for newborns.

Until recently, expanding access to family planning services has been a

major aim of the federal and state governments. Federal support, through the

Medicaid program and through Title X funding, has helped women avoid an

unintended pregnancy. It is estimated that in absence of publicly funded con-

traceptive services, the number of abortions performed in the United States

would grow by 40%. If publicly funded contraceptive services were unavail-

able, an additional 386,000 teenagers would become pregnant each year. Of

these, 155,000 would give birth and 183,000 would have an abortion. Without

publicly funded contraceptive services, an additional 356,000 unmarried

women would give birth each year.50

Expanding access to contraceptives will not by itself resolve the problem of

unintended pregnancy, but clearly increasing access to contraception, as part of

a national strategy to reduce unintended pregnancy, should be considered a

worthy and important goal. Yet, we seem to be turning back the clock on gains

women have made in the area of reproductive health. The battle Margaret

Sanger waged during the first half of the twentieth century seems to be being

replayed. Of course major advances have been made since her time, but it is

clear that contraceptive policy in the twenty-first century still hangs in a deli-

cate balance.
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The Global AIDS Epidemic:

Could It Have Been Prevented?

with Sandra Demars

In the period October 1980–May 1981, 5 young men, all active homosex-

uals, were treated for biopsy-confirmed Pneumocystis carinii pneumonia at

3 different hospitals in Los Angeles, California. Two of the patients

died. . . . Pneumocystis pneumonia in the United States is almost exclu-

sively limited to severely immunosuppressed patients. The occurrence of

pneumocystosis in these 5 previously healthy individuals without a clini-

cally apparent underlying immunodeficiency is unusual. The fact that these

patients were all homosexuals suggests an association between some

aspects of a homosexual lifestyle or disease acquired through sexual con-

tact and Pneumonocystis pneumonia in this population.1

The above quote, taken from a report published in 1981 by the Centers for Dis-

ease Control and Prevention (CDC), focused on an unusual presentation of ill-

ness in a small group of individuals. The presentation of illness was something

new and the medical community was indeed perplexed. With hindsight, we now

know that this was the beginning of something that would dramatically change

things both in the United States as well as the rest of the world. In fact, the world

was introduced to the reality of a new and deadly infectious disease that attacked

and rapidly killed previously healthy individuals. Twenty-five years later, an

estimated 40 million people have been infected with the virus that we now call

human immunodeficiency virus (HIV), which we also now know leads to

acquired immune deficiency syndrome (AIDS). Tragically, it is estimated that at

least 25 million people worldwide have lost their lives to this horrific disease,

and millions more will probably do so as well unless immediate and dramatic

treatment and prevention measures are instituted. How did such a disease spread



so rapidly and in such a deadly way? More importantly, to what extent has

national and global politics played a role in the spread of this disease?

WHAT IS HIV? WHAT IS AIDS?

Dr. Luc Montagnier in France and Dr. Robert Gallo in the United States first

independently isolated a new retrovirus, to be known as HIV, in 1984. To put

it simply, HIV is the virus that causes AIDS. HIV destroys a certain kind of

blood cells (CD4+ T cells), which are crucial to the normal function of the

human immune system. The loss of these cells is a powerful predictor of the

development of AIDS. HIV disease becomes AIDS when one’s immune system

is seriously damaged, which can be detected by a test to count CD4+ T cells.

Tests can show a strong connection between the amount of HIV in the blood,

the decline in CD4+ T cells, and the development of AIDS. A positive test

means that an individual is infected by the virus, which can be transmitted to

others but not through casual contact. Healthy individuals have between 500

and 1,500 CD4 cells in a milliliter of blood; those with less than 200 CD4+

T cells are considered to have AIDS.

While the virus itself is not a disease per se, it progressively damages the

body’s immune system. There is no cure as of this writing, and once infected,

one is infected for life. But, being HIV positive, or having HIV disease, is not

the same thing as having AIDS, although infected individuals can indeed pass

on the virus to others either through blood, semen, vaginal fluid, or even breast

milk. In fact, mother-to-child transmission has turned out to be a significant

mode of HIV transmission, especially in the developing world. Estimates are that

90% of the HIV-positive children worldwide were infected from their mothers,

either in utero, during birth, or from breastfeeding.2 During pregnancy, maternal

blood does not typically mix with fetal blood, but once in while a slight hemor-

rhage can occur at which time HIV can enter fetal circulation. It is more com-

mon for HIV transmission to occur during childbirth, where mixing of maternal

and fetal blood is much more likely. Other means of HIV transmission include

sharing a needle with someone who is infected; an accidental needle stick; and

in the early days of the disease, getting a transfusion of infected blood.

Research shows that most people infected with HIV carry the virus for years

before AIDS develops. Prior to 1985, there was no reliable way to test for HIV,

but in 1985, the FDA approved the first enzyme-linked immunosorbent assay

(ELISA) test kit to screen for antibodies to HIV. The American Association of

Blood Banks and the Red Cross began screening the country’s blood supply for

HIV antibodies in an effort to prevent the spread of the virus through blood. As

a result, today, the risk of HIV transmission from blood is quite rare.

WHERE DID HIV/AIDS COME FROM?

Although medical professionals in the United States first became aware of

HIV/AIDS in 1981, it is impossible to know when, where, and how the disease
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first appeared in this country. HIV was moving within and between countries

apparently for years prior to its detection, resulting in many deaths either

attributed to infections of unknown causes. In 1981, there were 339 cases of

AIDS in the United States, and retrospective analyses of medical records show

that at least one hundred cases of AIDS went unnoticed prior to 1981.3 How-

ever, from our current understanding of the course of the disease, we now

know that the opportunistic infections that brought these individuals to medical

attention typically presented possibly years after the initial HIV infection

occurred.

In the early 1980s, the “African hypothesis for AIDS” began to percolate

within the scientific community. The consensus among scientists is that the

first AIDS case probably originated in Africa.4 Although cases were identified

as originating from as many as eight West–Central African countries, 80% of

these could be traced back to Zaire (present-day Republic of Congo).5

Residents of Zaire had known since 1975 that something unusual and deadly

was spreading through local communities.6 When CDC researchers went to

Zaire to investigate these strange cases, it was almost immediately apparent to

them that AIDS was indeed in Africa, and was the cause of the high fatality

seen in individuals infected with the virus.

Since 1982, scientists have been trying to understand how and why Zaire

came to be the primary source of the HIV/AIDS epidemic. In May 2006, a col-

laborative group of researchers from the United States, France, the United

Kingdom, and Cameroon at last isolated the HIV virus in feces collected from

a subspecies of chimpanzees native to west equatorial Africa. This discovery

finally provided the evidence to support the long-standing hypothesis that HIV

is actually a mutated form of the primate virus simian immunodeficiency virus

that gained the ability to infect humans. It is believed that the virus was intro-

duced into the human population either when hunters became exposed to

infected blood, and/or when the virus was transmitted locally via Cameroon’s

Sangha River south to the Congo River and then into Kinshasa, Congo, the

geographical episource of the pandemic.7 It is thought the mutation that

enabled the virus to infect humans occurred fifty to seventy-five years ago, but

this might be just conjecture. The earliest known documented case of AIDS

dates from 1959 based on analysis of an unidentified Kinshasa man who appar-

ently was infected and died of the disease.8

IN THE BEGINNING . . . AIDS IN AMERICA

Years before the official discovery of the HIV virus, hospitals on both coasts

of the United States began witnessing a frightening and unexplainable increase

of rare diseases in otherwise healthy, young homosexual men. The New York

University Medical Center in New York City treated two young patients in

1979 for an extremely rare form of skin cancer that was hardly ever seen in

people under the age of seventy.9 By March 1981, at least eight cases of this

The Global AIDS Epidemic 33



rare malignancy, Kaposi’s Sarcoma (KS), had been documented in young gay

men of New York City. Meanwhile, in California, physicians were also noting

an increase in the number of cases of the rare lung infection Pneumocystis car-
inii pneumonia (PCP). At the time, most physicians in the United States had

never seen a case of PCP before, primarily because most people’s immune sys-

tem can neutralize the causative bacteria. Even more puzzling was the fact that

none of the men with PCP had any apparent reason to be immune deficient.10

Case reports of homosexual men presenting with strange infections were

published in the medical journals. The lay press, too, began to cover stories

about the strange disease. The Associated Press and the Los Angeles Times, for

example, were the first to publish articles in response to the CDC Morbidity
Mortality Weekly Review (MMWR) June 5, 1981, report. The New York Times
published its first news story on HIV/AIDS on July 3, 1981.11 Soon thereafter,

the CDC convened a Task Force on Kaposi’s Sarcoma and Opportunistic

Infections (OIs) to try to figure out the etiology of these diseases and to

identify those who might be at greatest risk for developing these cancers and

infections. There was urgency in trying to figure out the cause of these

diseases, because the case fatality death rate among those infected was very

high—40% of those infected died. In 1982, the CDC formally established the

term AIDS and declared the new disease an epidemic. Also in 1982, the first

Congressional hearings were held on HIV/AIDS.12

Most physicians knew by the end of 1981 that these opportunistic infections,

previously typical only in immunosuppressed patients, had to be linked to

something new and different. These otherwise unexplainable occurrences of

certain illnesses were initially termed “gay cancer,” because the overwhelming

majority of those stricken with these diseases were gay men, but were soon

renamed GRID, for Gay Related Immune Deficiency.13 Almost all of those

affected were urban homosexual men; no cases at the time had been reported

from outside the homosexual community. The belief was that an infectious

agent that was sexually transmitted between gay men caused the disease, and

that HIV/AIDS could only affect this particular subgroup of society.

Soon, however, individuals outside of the gay community began presenting

with similar types of infections. It became clear that a new hypothesis was

needed to explain the disease pattern in nonhomosexual men. The first cases of

PCP in injecting heroin drug users were documented in December 1981.

Reports of ten cases of hemophiliacs with AIDS were publicized in 1982, and

by 1985 AIDS had been noted in at least seventy individuals that had received

blood transfusions.14 Arthur Ashe, the champion tennis player, was infected as

a result of blood transfusions and eventually died of AIDS. Like Arthur Ashe,

an American teenager, Ryan White, was diagnosed with AIDS. A hemophiliac,

Ryan too had received frequent transfusions of blood clotting proteins purified

from human blood products. Recall that in 1984, there was no reliable means

to test blood for HIV. Once it became known that Ryan had AIDS, he was

barred from returning to school. Although members of his community were
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scared of interactions with Ryan, they did not blame him; Ryan was considered

an “innocent victim,” implying that there are “guilty victims”; that is, homo-

sexuals and intravenous drug users, individuals who could be “blamed” for

contracting AIDS because of their “immoral” life style.15

That hemophiliacs and recipients of blood transfusions also were contracting

the disease seemed to indicate that the infectious agent was most likely trans-

mitted via blood. Data obtained in 1985 (prior to the availability of HIV test-

ing) showed that 90% of individuals transfused with HIV-infected blood

became infected with the virus.16 The CDC estimated that in the United States

in the early years of the epidemic, it is estimated that thousands of individuals

contracted transfusion-associated AIDS as a result of untested HIV-infected

blood.17 Clearly, the illness extended beyond people sharing infected needles

to inject drugs and engaging in unprotected anal sex.

Another population group, Haitians, appeared also to be at high risk for con-

tracting HIV/AIDS. Probably because of fear and ignorance, in July 1982,

being “Haitian” was officially included as a risk factor for AIDS, thus stigma-

tizing the Haitian American community. The CDC was accused of racism, and

Haiti’s tourism industry (and, therefore, the majority of Haiti’s economy) sig-

nificantly suffered.18 It took three long years before the CDC would remove

“Haitian” as an AIDS risk factor, following the accumulation of evidence that

Haitian transmission could be traced back to both heterosexual sex and expo-

sure to contaminated needles.

In the early 1980s, when the disease was still in its infancy, people began to

talk about the 4-H Club: homosexuals, hemophiliacs, injecting heroin addicts,

and Haitians, who were at greatest risk of developing AIDS. But, when AIDS

began to occur in women and children, many people thought, albeit incorrectly,

that AIDS could be transmitted by casual contact. The fear and anxiety this

disease engendered caused many to take protective action. In New York City,

taxi cab drivers wouldn’t pick up anyone who looked sick, people didn’t want

to share the bathroom with people with AIDS, and even some hospitals put up

signs on an AIDS patient’s door reading “Warning. Do Not Enter.”19 Also in

New York, it was reported that landlords evicted individuals with AIDS from

their dwellings and the Social Security Administration went so far as to inter-

view patients by phone rather than face to face. Some San Francisco bus driv-

ers decided to wear masks, and the San Francisco Police Department equipped

patrol officers with masks and gloves to use in case they are faced with “a sus-

pected AIDS patient.”20 A poll taken in 1985 found that 72% of Americans

favored mandatory testing for the disease, 51% favored quarantine of those

infected, and 15% of Americans favored tattoos for people infected with

HIV.21 Clearly, the public was confused and scared, and the scientific commu-

nity was still trying to figure out the etiology of the disease and what preven-

tive measures could be introduced to stop its spread.

Fear surrounds most infectious diseases, but AIDS was so exceptionally ter-

rifying because once a person started to show signs of illness, they typically
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did not survive for much more than a year. As a result of the discovery of

AIDS cases in women, children, and other cohorts not considered to be at high

risk for this disease, experts modified their disease theories and concluded that

personal behaviors were not simply exacerbating a previously seen pathogen,

but that an entirely new virus must have emerged. With limited information

available at the time, the CDC referred to AIDS in very broad and vague

terms. So much more needed to be understood about the etiology of the dis-

ease, its transmission, prevention, and cure.

By the mid- to late 1980s, the AIDS epicenters were San Francisco and New

York City although San Francisco had the distinction of having the nation’s

highest incidence of AIDS until 1994.22 In the early stages of the epidemic, the

number of cases doubled annually. In January 1983, 1,501 individuals had been

diagnosed with AIDS, but by the end of the decade, there were more than

100,000 AIDS cases, and more than 58,000 deaths. By 1992, the number of

AIDS cases soared to over 200,000, and estimates indicated that at least one

million were infected with HIV.23 The rapid spread of the disease was breath-

taking. By 1994, AIDS had become the leading cause of death in the United

States among twenty-five- to forty-four-year-olds.

Throughout the 1980s, AIDS was primarily a bicoastal (California, New

York, New Jersey, and Florida), “liberal” problem, but by the mid-1990s cases

were increasing in other parts of the United States, especially the south. By

2004, the states with the most serious AIDS burden also included Louisiana,

Mississippi, Georgia, Maryland, and Delaware. The northern Midwestern sec-

tion of the country had the fewest reported cases.24 The current epicenter of

the U.S. epidemic is the nation’s capital, Washington DC, where one in seven

African American males are infected with HIV. It also has the highest rate of

AIDS cases in the country—a staggering 170 cases per 100,000.25

During the 1980s, there was a shift in who was getting infected. For exam-

ple, in January 1982, homosexuals represented 96% of AIDS cases, while

intravenous (IV) drug users represented 3%, but in just twenty months, the pro-

portion changed: 71% were homosexuals, and 17% were IV drug users.26 Also,

the disease was more prevalent among racial minority groups who now account

for almost three-quarters of new AIDS cases. In 2003, over 50% of the new

HIV diagnoses and 62% of children born to HIV-infected mothers were Afri-

can American.27 In fact, minority women now are the fastest growing group to

be affected by AIDS. Between 1985 and 2003, the percentage of women

infected in the United States more than tripled, from 8% to 27% of the total

HIV-positive population. An astonishing 72% of all new female HIV cases are

African American, and AIDS is now one of the top three causes of death for

African American women aged thirty-five to forty-four years old.28 Heterosex-

ual sex accounts for most new HIV cases, with the remainder resulting from

injecting drug use. Low-income women, in particular, were more likely to be

infected by a husband or steady partner than by a casual sexual partner (see

Table 3.1).
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The biology of race does not make anyone more or less at risk for HIV

infection, rather poverty and lifestyle are most likely the reason that minorities

are disproportionately affected. The effect of AIDS on the African American

community, however, isn’t going unnoticed: 39% of African Americans cur-

rently see HIV/AIDS as the nation’s top health problem. A shocking 63% of

African American individuals personally know someone who is either living

with or has died from HIV/AIDS.29 To illustrate this point better, Table 3.2

shows estimated HIV and AIDS diagnoses by race/ethnicity and by year. Table 3.3

shows estimated adult and adolescent males living with AIDS by race/ethnicity

Table 3.1

Estimated Adult and Adolescent Females Living with AIDS by Race/Ethnicity and

Exposure Category, 2003

Exposure category

Race/ethnicity Injection drug use Heterosexual contact Other

White, not Hispanic 7,147 10,313 529

Black, not Hispanic 18,164 36,791 1,474

Hispanic 5,802 11,561 416

Asian/Pacific Islander 102 491 51

Source: Centers for Disease Control and Prevention. HIV/AIDS Surveillance Report. 2004. Vol. 16.

Table 3.2

Estimated HIV and AIDS Diagnoses by Race/Ethnicity and Year

Year of diagnosis

Race/ethnicity 2001 2002 2003 2004

Estimated HIV diagnoses

White, not Hispanic 11,242 11,352 11,097 11,806

Black, not Hispanic 21,556 20,237 19,310 19,206

Hispanic 7,714 6,964 7,078 6,970

Asian/Pacific Islander 279 319 367 394

Estimated AIDS diagnoses

White, not Hispanic 11,052 11,604 11,657 12,013

Black, not Hispanic 19,473 19,934 20,685 20,965

Hispanic 7,974 7,907 8,632 8,672

Asian/Pacific Islander 381 440 478 488

Source: Centers for Disease Control and Prevention. HIV/AIDS Surveillance Report. 2004. Vol. 16.
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and by year. In both of these tables, it can be seen that African Americans have

a much higher rate of both HIV and AIDS than any other race/ethnic group.

Today, twenty-five years after the AIDS virus was discovered, it is estimated

that there are approximately one million Americans living with HIV/AIDS. It

is also estimated that this deadly disease has killed over a half a million

Americans—almost ten times the number killed in the Vietnam War.30

The spread of HIV/AIDS within the United States and around the world was

helped by collective denial, silence, and ignorance. The late Jonathan Mann,

AIDS researcher and champion of human rights who was the Director of the

United Nation’s AIDS program, summarized the situation succinctly:

The dominant feature of [the early years] was silence, for the human immunodeficiency

virus (HIV) was unknown and transmission was not accompanied by signs or symptoms

salient enough to be noticed. While rare, sporadic case reports of AIDS and sero-

archaeological studies have documented human infections with HIV prior to 1970,

available data suggest that the current pandemic started in the mid- to late 1970s. By

1980, HIV had spread to at least five continents (North America, South America,

Europe, Africa and Australia). During this period of silence, spread was unchecked by

awareness or any preventive action and approximately 100,000–300,000 persons may

have been infected.31

THE POLITICS OF AIDS IN THE UNITED STATES IN THE 1980S

Initially, a diagnosis of AIDS was literally a death sentence. Although it

took years from time of infection to the development of full blown AIDS,

survival time following an AIDS diagnosis was a mere one and a half years.32

For many reasons, however, finding a cure for this disease was not a top prior-

ity. For the first years of the epidemic, President Reagan never once publicly

mentioned AIDS. By the time he did in 1987, 12,000 Americans had lost their

Table 3.3

Estimated Adult and Adolescent Males Living with AIDS by Race/Ethnicity and

Exposure Category, 2003

Exposure category

Race/ethnicity

Male-to-male

sexual contact

Injection drug

use

Male-to-male

and drug use

Heterosexual

contact

White, not Hispanic 34,797 13,137 11,366 5,291

Black, not Hispanic 52,120 34,797 9,174 21,565

Hispanic 33,717 18,472 4,361 8,204

Asian/Pacific Islander 2,445 314 162 387

Source: Centers for Disease Control and Prevention. HIV/AIDS Surveillance Report. 2004. Vol. 16.

38 TRUTH, LIES, AND PUBLIC HEALTH



lives to the disease. Reagan urged the public not to panic because AIDS was

primarily confined to gay men and IV drug users. He did not sympathize with

the victims or acknowledge the government’s delayed and inadequate response.

His focus was to promote abstinence-only education and to bar HIV-positive

visitors from entering the country.33

The conservative Reagan government was so opposed to the gay lifestyle

and sexual practices that they had no idea how to officially respond to a dis-

ease that predominantly affected the homosexual community and injecting drug

users. In the first term of his presidency, when a reporter asked for a reaction

about the CDC’s announcement that officially declared AIDS as an epidemic,

Press Secretary Larry Speakes uneasily tried to avoid the question by replying

“What’s AIDS?” and insisting, “I don’t know anything about it.”34 Reagan

advisor Pat Buchanan, however, had no problem speaking his mind when he

declared in an editorial in 1983: “The poor homosexuals—they have declared

war against nature, and now nature is exacting an awful retribution.”35

Reagan, paralyzed in silence and inaction, grossly underestimated AIDS.

Each year between 1982 and 1986, the amount of money that the Reagan

Administration requested for combating AIDS was less than half of the amount

that Congress actually appropriated (which many would claim was not enough

in the first place).36 Many prominent scientists at the time frustratingly spoke of

the federal government continuously rejecting their pleas for grants and funding

to study the epidemic. In 1986, the National Academy of Sciences came out

with harsh criticism of the inadequate response to the AIDS crisis by the U.S.

government and called for more funding to try to find a cure. The NIH

would, however, take another two years before establishing an Office of AIDS

Research. By that time 40,000 people in the United States had died of AIDS.

To his credit, Dr. C. Everett Koop, the U.S. Surgeon General from 1982 to

1989, wrote a very accurate, comprehensive, and frank AIDS pamphlet, and

indeed, refused to bow to the strong resistance to keeping the very blunt sex

and condom talk in the brochure. Dr. Koop was praised by many public health

experts for breaking his previous silence and for providing the public with the

factual information.37 “Understanding AIDS” was the first public health alert

aimed at reaching the entire population.

While the executive branch chose to ignore the situation, the judicial branch

was quite active. In 1986, the Justice Department ruled that anyone with or

suspected as having HIV could be legally be fired from their job. That same

year, twenty states introduced bills that would prevent individuals infected with

AIDS from holding any job that involved food handling. Transmitting the virus

also became a crime, and mandatory testing of prostitutes was initiated. In

1987, it became illegal for any HIV-positive individual to visit or immigrate to

the United States. Clearly, the fear of this disease was a driving force in the

formulation of laws and legislation.

The public, on the other hand, needed leadership, guidance, and frank hon-

esty about the realities of the disease. Myths and ignorance about the disease
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were abundant. When President Reagan was asked about sending kids to

school with HIV-positive children, he didn’t want to reassure the public that

casual contact wasn’t a threat even though the experts all agreed that there was

no evidence that AIDS could be spread from casual contact, neither in the

street nor in the classroom.

THE PRIVATE SECTOR TAKES THE LEAD ON AIDS

While the government preferred to ignore the growing crisis, those living

with HIV/AIDS needed both support as well as medications to not only to deal

with the psychological aspects of the disease, but also to stop the spread of the

virus by killing whatever bacteria, virus, parasite, or fungus was causing their

opportunistic infections.

Six men recognized the need for emotional support and founded the first

AIDS support organization, Gay Men’s Health Crisis (GMHC) in New York

City in 1982.38 The objective was to provide public health education, social

support, and counseling services. The debut of the group’s AIDS hotline, in

the home of a GMHC volunteer, received over one hundred calls in the first

night. (The following year, by the way, the CDC established the National

AIDS Information Line.)39

The foresight and innovation of the GMHC also led to the creation of a

Buddy Program in which GMHC volunteers assist people living with HIV/

AIDS with their day-to-day needs. In its first year, GMHC raised $50,000 for

research and distributed 50,000 free copies of its first newsletter to doctors,

hospitals, clinics, and the Library of Congress. Across the nation, in San Fran-

cisco, another group of men formed The Kaposi’s Sarcoma Research and Edu-

cation Foundation (now know as the San Francisco AIDS Foundation) to

provide direct services and educate the public about the new illnesses associ-

ated with AIDS. This foundation started a food bank for people with AIDS,

held community information sessions, and distributed educational material.40

Most public information campaigns in these years were completely provided

by organizations such as GMHC and the San Francisco-based foundation. It is

truly amazing how fast these communities stepped in to protect and take care

of each other amid fear and hopelessness.

It took three long years for the government to appreciate the scope and

importance of these grassroot organizations, and finally in 1984, federal funds

were made available for community-based AIDS organizations. Until then,

these all-encompassing havens of support survived strictly on donations, fund-

raisers, and volunteerism. Unfortunately, three years later, the funds were

rescinded. Legislation introduced by Senator Jesse Helms in 1987, which

passed overwhelmingly, prevented the government from funding AIDS pro-

grams that “encourage or promote homosexual activity.” The GMHC, the San

Francisco AIDS Foundation, and many other community AIDS organizations

designed to educate people about HIV prevention, HIV prevention, and safe
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sex practices were run by the gay community for the gay community, and were

restricted from receiving federal funds.

The AIDS community’s extraordinary display of activist solidarity and

patient empowerment was eventually responsible for spurring changes in AIDS

drug development and distribution. In 1985, a group in San Francisco and

another in New York City formed the first community-based drug-testing pro-

gram. These grassroots research programs were unique in that they were

formed by groups of gay men infected with AIDS in partnership with doctors.

Both the AIDS patients and physicians felt that the federal testing program

was moving too slowly. Doctors volunteered to administer experimental drugs

and to keep records.41

DRUG BREAKTHROUGHS

In the early years of the epidemic, there was a need to find a drug to treat

opportunistic infections, especially PCP, which was the leading cause of death

for over 70% of those diagnosed with AIDS. PCP, a very rare condition, could

be treated with the drug pentamidine. As the epidemic spread and more

pentamidine was needed, the U.S. government began searching for pharmaceu-

tical companies to manufacture the drug. None of the companies the govern-

ment initially approached were interested in devoting time and money to a

medicine that would “only” help AIDS patients. Finally, right before the 1984

presidential elections, the Secretary of Health and Human Services Margaret

Heckler announced that the FDA had approved an intravenous form of pentam-

idine to be produced by the small pharmaceutical company, LyphoMed, under

an Orphan Drug license, which gave the company tax incentives and a limited

monopoly on drugs for rare disorders. Unfortunately, the intravenous method

of administering the drug proved to be toxic to many. Aerosolized pentamidine

proved to be a far better means of treating the disease. The National Institute

of Allergy and Infectious Disease (NIAID) announced that research into aero-

solized pentamidine would be a “high priority.” Nevertheless, thirteen months
later no aerosol pentamidine trials had been initiated primarily because the

Reagan administration failed to allocate sufficient funding.42

Infected individuals were so desperate to get their hands on any medication

that might possibly slow their disease that underground pharmacies began pop-

ping up all around the country to help people get experimental and unapproved

drugs. People turned to buyers clubs to try to purchase drugs that were still

being tested in the United States, as well as tried to obtain drugs that had been

approved and were being used in other countries.43 Buyers’ clubs would pur-

chase drugs abroad, such as aerosolized pentamidine. These clubs were so well

developed and extensive that they had drug companies abroad specifically

manufacturing medications for them. There were so few options for AIDS

patients at the time that some physicians would refer their patients to these

underground buyers clubs. In fact, given the situation, the FDA informally
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allowed drug clubs to bypass FDA regulations. In the summer of 1988, the

FDA would officially allow Americans to import unapproved drugs from

abroad in small amounts for personal use only.44 By 1991, these clubs were serv-

ing over 10,000 American patients and typically were run out of small offices

turning a very small (if any) profit.

The first of the wonder drugs that have been shown to be effective against

HIV/AIDS was zidovudine (azidothymidine, or AZT). AZT was the world’s

first nucleoside analogue, which could block HIV’s replication by inhibiting

the virus’ reverse transcriptase enzyme. The Burroughs Wellcome Company

began selling AZT under the name Retrovir in 1987 at the astronomical price

of $10,000 a year.45 Because $10,000 (or even the “reduced” price of $8,000 a

year) was beyond the means of many AIDS patients, many communities

pitched in to support treatment regimens for those in need. Thanks to

emergency funding provisions, public hospitals in New York City were not

forced to turn away anyone in need of AZT. Private hospitals, however, had to

resort to donations and fundraisers. Anything possible was tried—patients

shared medications they could no longer use, physicians bought stock in Bur-

roughs Wellcome only to use the profits to purchase drugs for their patients,

other doctors used money left to them in the wills of previous AIDS patients to

support current patients. For others, the only solution was to “spend down,”

that is to exhaust all of one’s personal assets in order to qualify for Medicaid,

which, in many states, covered the cost of AZT.

In protest of the exorbitant price demanded by Burroughs Wellcome and the

FDA’s slow process of approving drugs, the AIDS activist group ACT UP

(AIDS Coalition to Unleash Power) staged their first mass demonstration on

Wall Street on March 24, 1987.46 ACT UP, formed in 1987 by the playwright

and AIDS activist Larry Kramer, would become synonymous with nonviolent

protest against the apathy and neglect of the government regarding fighting the

AIDS epidemic. Partially because of ACT UP’s perseverance, Burroughs Well-

come’s AZT price came down by 20%. In 1992, the government finally

responded to the activism and protest led and organized by ACT UP to

increase drug processing time, and started “accelerated approval” interim

licensing to get drugs to people living with AIDS faster.

Since 1987 there has also been an additional government source for AIDS

care and treatment funds for low-income people: the AIDS Drug Assistance

Programs, or ADAPs. ADAPs are authorized under Title II of the Ryan While

Comprehensive AIDS Resources Emergency (CARE) Act passed in 1990 to

address the unmet health needs of individuals living with HIV/AIDS. Specifi-

cally, ADAPs are administered by each state, with the federal government giv-

ing each state a certain amount of funding to provide HIV/AIDS-related

treatment and prescription drugs to underinsured and uninsured individuals.47

It is left to each state’s discretion to determine how much to contribute to the

fund and how to spend the money. Twenty percent of HIV medications pur-

chased in the United States today, enough to support 92,000 people, are done
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so with ADAP funds. But, as of June 2006, 331 residents of seven states are

on ADAP waiting lists.48 Even in America, people with AIDS die from lack of

access to antiretrovirals.

AZT and other single-combination drugs only extended a patient’s life by a

year or two primarily because of the nature of the HIV virus. HIV mutates and

eventual accumulations of enough mutations make the virus resistant to the

therapeutic effects of these first single-combination medications. It was not

until a second class of antiretroviral medications (ARVs) was discovered that

AIDS treatments actually started showing rapid and dramatic health improve-

ments in people living with AIDS. In 1995, the FDA approved the first prote-

ase inhibitor. Protease inhibitors are medications that attack the virus’ ability

to make the proteins it needs to infect other cells. The combination of both

therapies, protease inhibitors and nucleoside analogues, led to unimaginable

success that would be termed highly active antiretroviral therapy (HAART).49

HAART is actually a three-drug combination: two nucleoside analogues and

one protease inhibitor.50 In 1996, the FDA approved another class of AIDS

drugs, non-nucleoside analogue reverse transcriptase inhibitors (NNRTIs).

NNRTIs are not similarly shaped to nucleosides, but can inhibit HIV’s replicat-

ing machinery just like nucleoside analogues. Another possible HAART treat-

ment combination is one NNRTI with two nucleoside analogues. When

multiple drugs of more than one class of therapies are used in concert, patients’

improvements were remarkable. In addition, HAART is successful at keeping

viral levels low in the body, which means that not as many viruses are replicat-

ing. Virus’ can only mutate when they replicate, so HAART also decreases

likelihood of resistance by reducing the numbers of mutations. In 2003, the

most recent of class of ARVs, fusion inhibitors, was approved. That brings the

tally of FDA-approved drugs currently available in the United States up to

twenty-seven (one fusion inhibitor, three NNRTIs, twelve nucleoside ana-

logues, ten protease inhibitors, and one multiclass combination drug).

Physicians worldwide have similarly described the amazement, joy, and dis-

belief of the “Lazarus Effect” transformations that almost all patients undergo

after only a couple weeks of HAART treatment.51 Emancipated, exhausted,

close to death patients regain their color, weight, energy, and, most important

of all, their cell counts in just a short time on HAART. In the first three years

of the HAART era, from 1996 to 1999, the annual number of AIDS-related

deaths in the United States fell by 50% and decreased another 14% by the end

of 2002.52 HAART has dramatically increased survival rates, transforming

AIDS from an acute crisis to a chronic disease.53 In the Western developed

nations, current antiretroviral treatment regimens decrease AIDS-related deaths

by 80% and lengthen lives by thirteen years on average.54 However, because

of cost, availability, and access, resource-poor nations have not seen the

life-changing, life-saving effects of HAART. In the year 2000, 95% of

the developing world lacked access to ARVs.55 If in the United States,

where the median annual income is $44,000, ARV treatment is unaffordable,
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medications for countries with average daily incomes of less than $1 was

simply unthinkable.

THE POLITICS OF HIV/AIDS IN THE UNITED STATES

IN THE TWENTY-FIRST CENTURY

There is an old adage that says: The more things change, the more things

stay the same. While there have been fantastic advances in the treatment of

HIV/AIDS patients over the past two decades, and a tremendous increase in

the life expectancy of those infected, the politics of this disease seems to be

stuck in the 1980s. The Bush II administration’s response to the epidemic was

to promote abstinence-only HIV prevention programs. Even though condoms

have been shown to be effective in preventing the spread of the virus, the Bush

II administration decided to remove the Condom Fact Sheets from the

“Programs that Work” section of the Department of Health and Human Ser-

vices Web site. Programs that did not adhere to the administration’s point of

view have been targeted and would not receive federal funding.56 The Bush II

administration’s AIDS policy was, not surprisingly, influenced by conservative

religious politics. Nationally, some programs and scientists have been pre-

vented from receiving federal funds because of the nature of their work.

Meanwhile, AIDS had become the leading cause of death for Americans aged

twenty-five to forty-four, with the largest increase among minority men who

have sex with men and among minority women. Forty thousand Americans are

newly infected each year, and 25% of those with the disease do not even know

that they are infected. Forty percent of those who find out that they are infected

are tested only because they are already seriously ill. This means that the infec-

tion was not only untreated, but also undetected for years. Clearly, to reverse this

situation, there was a need for a more aggressive, proactive policy to identify

and treat those infected and those who might have been put at risk. Studies show

that those who know their HIV/AIDS status are only half as likely to infect

someone else compared with those infected who do not know it.

In a major shift of policy, in 2006, the CDC recommended that all teenagers

and most adults have HIV tests as part of routine medical care. Specifically,

the CDC is advocating testing at least once for everyone aged thirteen to sixty-

four years and annual tests for those with high-risk behavior.57 The tests would

be voluntary and would eliminate the current policy of counseling patients

extensively in advance of the test. Individuals would not need to sign a sepa-

rate consent form. Oral notification and consent would be sufficient. The CDC

also recommended that all pregnant women should be tested unless they refuse,

and that oral consent would be acceptable. Health officials in many states wel-

comed these new guidelines.

This shift in policy would necessitate enacting new laws in some states. In

New York, for example, a state law passed in the 1980s to protect the rights

of those with HIV/AIDS makes it impossible to carry out the new federal
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guidelines. Dr. Thomas Frieden, the New York City Health Commissioner, has

tried hard to change the state law, but has made little headway in Albany. The

governor has not taken any sides, but many in the state legislature have stone-

walled any effort to change the law. Prejudice, ignorance, and inaction still

characterize the ability to introduce policies that would help stem the spread of

the disease.

On a global scale, the Bush II administration has tried to address the realities

of the epidemic. In 2003, President Bush signed a bill authorizing up to $15

billion in funding for global AIDS, tuberculosis, and malaria treatment and pre-

vention for twelve hard-hit African nations and two Caribbean countries. But,

while admirable in scope and purpose, there are strings attached to this lar-

gesse. The administration is trying to influence global HIV/AIDS policy, in

particular on the global use of AIDS drugs, to conform to their politics, often

at odds with the strategies of international health groups and often neglecting

or ignoring the preferences of the nations in need. First, however, one needs to

understand the tremendous burden this disease has inflicted on so many poor

countries.

AIDS ON A GLOBAL SCALE

There is not a region in the world untouched by AIDS. But, no region has

been harder hit by this epidemic than Africa. There is no single reason as to

why the HIV/AIDS epidemic is so rampant in sub-Saharan Africa.58 Transmis-

sion is primarily a result of unprotected heterosexual contact, but poverty,

social instability, high levels of sexually transmitted infections, low status of

women, sexual violence, ineffective leadership, rapid urbanization and modern-

ization, high rates of migratory labor, and decline of social services are all

contributing factors to the region’s epidemic.59

There is no question that AIDS is ravaging sub-Saharan Africa with speed

and scope unseen and unimaginable by any other region of the world. While

sub-Saharan Africa only contains 11% of the world’s population, this region is

home to 64% of all people in the world living with HIV/AIDS (26 million

people), 63% of all new infections, and 74% of all AIDS-related deaths. If one

had to provide an explanation for the rapid spread of AIDS in Africa, certainly

ignorance, fear, and widespread unprotected heterosexual sex would come to

mind. In many countries, migrant truck drivers and mine laborers have been

mainly responsible for the spread of HIV.

The damage that HIV has inflicted on this region of the world will continue

to be seen for generations. Twelve million children have been orphaned in sub-

Saharan Africa as a result of AIDS.60 AIDS has either stopped or reversed the

life expectancy progress that had been achieved in some of the most affected

countries of Swaziland, Botswana, Lesotho, Malawi, Mozambique, Zambia,

and Zimbabwe. But, it is South Africa that is experiencing one of the most

severe HIV epidemics in the world.
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Today, South Africa holds the dubious honor of being the country with more

HIV infections than any other country in the world: there are a staggering 5.5

million cases of HIV, and almost 1,000 AIDS deaths occur every day.61 In just

the past ten years, the overall country’s prevalence has skyrocketed from 1%

to a shocking 25%.

Politics most certainly has played a role in the proliferation of this disease

in South Africa. Between 1993 and 2000, during which time there were mas-

sive political changes in the country, HIV/AIDS went unchecked. AIDS

“denialism” and misinformation were rampant. President Mbeki consistently

refused to acknowledge that HIV is a cause of AIDS, even after his own son

died of the disease. He claimed that antiretroviral medication was harmful and

unsafe. The country’s former Deputy President, too, fueled the climate of mis-

information by proclaiming that HIV was not easily transmitted from women

to men. The high levels of new HIV infections occurring in South Africa

reflect the difficulties that AIDS education and prevention campaigns have

faced. The social and political climate has not proved accommodating to safe

sex messages. An estimated 6 million South Africans are expected to die from

AIDS-related diseases over the next ten years.62 The average life expectancy in

South Africa has dipped below age fifty.

Movement between the African continent and the European continent

contributed to the introduction of HIV into the Western European population.

The first European HIV/AIDS cases were clustered in individuals either of

African descent or people who had spent some time in Africa. Unlike in

America, 40% of these European AIDS cases with connections to Africa were

women and were also young (average age: thirty-five years old).

The link between Haiti and Africa also contributed to the spread of the dis-

ease across the Atlantic Ocean. The spread of HIV from Kinshasa, Congo, to

Haiti could be explained by hundreds of Haitian men that participated in the

United Nations Educational, Scientific, and Cultural Organization (UNESCO)

educational technician program in the Congo between 1960 and 1975. All male

participants were single and returned regularly to Haiti for vacation and holi-

days. The rate of infection was incredibly high, and by 1992, 60% of urban Hai-

tian hospital beds were occupied by patients infected with HIV. The urban

prevalence rate was 10%.63 From Haiti, it is presumed that the disease spread to

the rest of the Caribbean and to the United States as well. As was the case in

Africa, transmission throughout the Caribbean was a consequence of unprotected

heterosexual contact; however, it is also thought that gay tourism from the

United States may have also contributed to the spread of HIV/AIDS. Sex tour-

ism provided an easy and ready vehicle for the spread of this deadly disease.

While the focus of the epidemic was on Africa, Haiti, and the United States,

HIV/AIDS had not been reported in some of the most populous countries of

the world: Russia, India, and China. In time, this situation was to change dra-

matically and with disastrous consequences. The AIDS epidemic today is full-

blown in Russia, as well as in Eastern Europe and Central Asia.64 Between
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2003 and 2005, the number of people living with HIV increased by 25% to 1.6

million, and the number of AIDS deaths doubled to 62,000.65 The Eastern

European countries’ epidemic is being driven by IV drug use within the male

population aged fifteen to twenty-nine years old, but as heterosexual transmis-

sion increases, HIV prevalence among women is becoming an increasing prob-

lem as well. The Central Asian countries of Kazakhstan, Kyrgyzstan,

Tajikistan, Turkmenistan, and Uzbekistan are located where the east and west

drug trafficking routes meet, and thus IV drug use is driving the epidemic in

these countries. In contrast, the spread of AIDS in the Czech Republic, Slov-

enia, and Hungary is primarily fueled by sex between men.

India is on the brink of an unimaginable epidemic without effective, rapid,

and widespread interventions.66 The spread of HIV/AIDS has been fueled by

migrant laborers and long-distance truck drivers who engage in sex with multi-

ple partners (sex workers) and who then infect their spouses. Widespread

stigma and discrimination against the infected, taboos against discussing sex,

the limited control of women to protect themselves against infection, and pun-

ishing poverty all contribute to the AIDS problem in India.

Because of its population size, China had the potential to increase the num-

ber of global AIDS cases by 13 million, or 33% of the current number of cases

worldwide.67 Initially, Chinese officials rarely reported HIV/AIDS cases, and

they considered AIDS to be a foreign disease (only twenty-two cases were

reported in China by 1988). The Chinese government’s response to the global

epidemic was to ban not only the import of blood products but also the import

of secondhand clothing, and prohibited HIV-positive foreigners from entering

the country. China’s efforts, however, did not stop the virus from infecting

individuals primarily because the disease had taken root in the population as a

result of poor screening of blood products. Selling one’s blood was a popular

means of getting money for many rural Chinese. As such, it is not surprising

that 80% of China’s AIDS cases today are among rural residents.68 Although

thus far HIV/AIDS has been localized to a few high-risk groups, the virus now

appears to be spreading, with heterosexual relations being the dominant means

of transmission. The underestimation of AIDS cases is a major problem in

China, but it is assumed that today China has one of the fastest growing AIDS

epidemics in the world because of the sheer number of people in this country.

In Southeast Asia, Myanmar, Thailand, and Cambodia have the highest rates

of HIV infections. Myanmar and Thailand both have epidemics due to a com-

bination of IV drug use and commercial sex, whereas Cambodia’s epidemic is

primarily due to transmission from commercial sexual relations. The epidemic

in Thailand began spreading rampantly in the late 1980s.69 It is thought that

the exponential rise in Thai infection rates between 1987 and 1989 was due to

HIV spreading into the general population mainly by sex workers and injecting

drug users. Unlike so many other countries, however, Thailand has been able

to gain relative control of its rate of infection. Thailand had been on the front

lines of the AIDS epidemic since the 1980s. Thanks to model prevention and
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public education programs, by the late 1990s infection rates had either leveled

off or started to decline in these various sectors of society that are normally

surveyed, although not before close to a million people were infected. Thailand

has become a pioneer in the distribution of low-cost antiretroviral drugs, which

are available to all, for less than $1 a day. At the same time, little headway has

been made in easing the harsh stigma associated with AIDS. As more individu-

als are living longer, they are becoming outcasts in society, which poses a new

challenge. What should be done with an individual with AIDS who is rejected

by his or her family and who cannot find work?

Countries with large Muslim populations have managed to keep infection

rates very low in comparison to the rest of the world.

In summary, over the past twenty-five years the AIDS pandemic has exploded

to rank along side of the influenza pandemic of the 1920s and the bubonic plague

in terms of fatalities. In the year 2005 alone, 3.1 million people lost their lives to

AIDS, 4.9 million people became newly infected (700,000 of those were children

under fifteen years old), and 40.3 million people were living with HIV.70 As

AIDS spreads into new societies, the face of the epidemic continues to change.

Worldwide, women are more at risk for HIV infection than men. By the year

2003, women accounted for 50% of all people in the world living with HIV.71

The greater vulnerability and risk witnessed in the female population is exacer-

bated by many political, cultural, and social factors, but is mostly a result of sex-

ual violence, gender inequalities in terms of negotiating sex and condom usage,

and a female’s lack of financial independence. Tragically, women are even bio-

logically more susceptible to HIV infection than men; male-to-female transmis-

sion is twice as likely to occur as female-to-male transmission. Women also bear

the majority of the impact of AIDS in the sense that they are the ones that act as

care takers for the sick and are more likely to experience discrimination and

stigma, losing their jobs, income, and schooling as a result of the illness.

THE RACE FOR THE CURE: GLOBAL POLITICS INTRUDES

The first Western world leader to acknowledge publicly not only the impact

of AIDS on the developing world, but also the moral duty and necessity of the

international community to respond with aid, was French President Jacques

Chirac. Chirac, speaking at the International Conference on STD/AIDS in

Africa in 1997, denounced the fact that where one lives in the world deter-

mines whether one can or cannot get medical treatment to prevent certain,

untimely death. He went on to call for all nations and people to do what

they can to ensure that the benefits of new treatment is extended to deprived

populations, and formed the International Therapeutic Solidarity Fund (ITSF).

Unfortunately, the world did not stand up to applaud, nor did they line up to

donate to the ITSF. Rather, most countries reacted by either reemphasizing the

impossibility of providing prescription drugs universally worldwide, or by sim-

ply continuing to ignore the vastness and gravity of the global AIDS status.
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By the turn of the twenty-first century, the momentum for providing ARVs

globally was still in its infancy. To most experts, putting millions of people out-

side of the industrialized world on ARVs just didn’t seem feasible logistically

or financially. The healthcare systems of most developing countries didn’t have

the infrastructure, the workforce, or the budget to initiate complex treatments at

over $12,000 per year (the average price of a HAART regimen in 1996). Instead

of looking for a solution, public officials were continuously and repetitively

legitimizing their inaction with excuses. The world was paralyzed by what

seemed to be too great and expensive a task—the potential to help save millions

of lives. These excuses would run dry and, since then, not only have the Afri-

cans (and other members of poor developing countries) proven the West wrong

by adhering to the strict treatment regimens, but they have shocked and embar-

rassed the West by demonstrating even better adherence rates than people on

ARVs on the developed, modernized Western continents (90% on average vs.

70% in the United States). Slowly and painstakingly, AIDS has been begun to

transform the international mindset about health, inequities, and human rights.

At the United Nations (UN) level, since 1986 the World Health Organization

(WHO) has been primarily responsible for AIDS prevention and treatment.72

However, during the 1990s, many UN agencies were simultaneously, yet sepa-

rately, addressing different aspect of the AIDS pandemic. By 1996 it became

necessary to coordinate their efforts and the joint UN program on HIV/AIDS,

UNAIDS, was formed. From the very beginning, UNAIDS faced financial

resistance from countries all over the world even though AIDS was recognized

as a global threat.

The inequities in access to treatment became glaringly obvious to the world

community at the XIII International AIDS Conference held in Durban, South

Africa, in 2000. AIDS activists introduced the world to their AIDS crisis when

thousands of South Africans demanding treatment marched through the streets

of Durban in the Africa’s largest AIDS march.73 Just the previous year, 40,000

babies were born HIV positive in South Africa because GlaxoSmithKline

(formed as a result of mergers between Burrough Wellcome, Glaxo Inc, and

SmithKline Beecham in 1995 and 2000) was at that time charging $50 a year

for AZT (at the dose necessary to prevent mother-to-child transmission), a

price more than most people could afford. Meanwhile, ART treatment for

people already living with HIV costs $7200 a year—four and a half times the

collective annual income of all South Africans. In Western Europe and the

United States, AIDS had become a manageable disease, whereas in sub-

Saharan Africa HIV and AIDS are rampant, devastating communities at a pace

unimaginable to developed countries.

Activists not only in South Africa but also in Thailand and Brazil were the

first to demand their rights to affordable AIDS drugs.74 In the case of Brazil,

the 1988 constitution clearly outlined health as a human right, and AIDS acti-

vists protested in the streets in the early 1990s to demonstrate for access to

antiretroviral drugs. The government had already been providing free treatment
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and chemoprophylaxis for opportunistic infections since the early 1990s. In

1996 Brazil expanded its program and became the first developing country to

provide free universal antiretroviral treatment through the public health sys-

tem.75 After importing generic AZT from an Indian company, Brazil began

producing it on its own. Brazil’s biggest challenge, however, was standing up

to the United States and its powerful pharmaceutical industry’s attempts to pro-

tect profits and enforce intellectual property patents on their medications. The

Brazilian government successfully resisted not only the World Bank’s demand

to stop AZT distribution as a condition of one of the country’s loan agree-

ments, but also America’s threat to challenge the country’s manufacture of

AZT before the World Trade Organization (WTO).76

International intellectual property patents guarantee a 20-year market

monopoly over new products or processes, but meanwhile Brazil’s own patent

law allowed for it to make generics to address national emergencies. Brazil

also helped secure its right to produce generics by both publicizing its very

positive, cost-effective public health results, and by rallying other developing

nations to create a voting bloc in the WTO. The United States dropped its chal-

lenge with Brazil at the WTO within four months of filing.

In 2001, a WTO conference held in Doha, Qatar, ruled that countries facing

a national public health emergency (e.g., the status of AIDS in many countries)

could manufacture generic drugs for a royalty fee to the patent holder (issue

compulsory licensing) or import generic drugs (parallel importing) without per-

mission from the patent holder. Unfortunately, this trade agreement (known as

the Doha Declaration) was complicated. The only way a country amid a

national emergency could treat its citizens is to make the drug itself. In very

poor countries, the governments do not have the means to do this. The WTO

had to meet more than once since the Doha Declaration to try and resolve the

country-capacity dilemma.

In the five years since the Doha Declaration, although the export ban clause

has been resolved, only three countries have issued compulsory licenses (Zim-

babwe, Mozambique, and Malaysia). The United States and the multinational

drug companies are very adamant about patent protection, not because they’re

worried about competing with the generic companies in the poor sub-Saharan

markets, but rather because they are worried about parallel importing of the

generics into wealthy countries, thereby upsetting their markets in the West.

Most countries that have considered declaring a national emergency and issu-

ing compulsory licenses have reconsidered out of fear of the United States

withholding foreign aid or issuing trade sanctions.

Although falling prices for ARVs hold great significance in changing the

course of the epidemic, ARVs still aren’t free, and were thus out of grasp for

many of the world’s poorest citizens. It was quickly becoming obvious that the

global community needed to substantially increase funding for health programs

in poor nations.77 In April 2001, during the first African Summit on HIV/

AIDS, TB, and Other Infectious Diseases, the UN Secretary General, Kofi
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Annan, proposed the creation of an international body dedicated to fighting

HIV/AIDS. The Global Fund to Fight AIDS, TB, and Malaria was established

in 2002 as a public–private partnership aimed at rapidly mobilizing funds for

the fight against these three diseases in impoverished countries. The Global

Fund raises and disperses funds to governments, nongovernmental organiza-

tions (NGOs), and smaller community-run organizations. The costs of provid-

ing ARVs could be $10 billion annually.78 Unfortunately, although pledge

amounts reach over $7 billion, the actual amount dispersed by developed

nations was not equal to their pledges; on average, only 50% of pledged funds

were actually paid and distributed. Political resolve and economic intent are

not in line with the realistic needs of this crisis.

Around the same time as establishment of the Global Fund, the former U.S.

President Bill Clinton established the Clinton Foundation HIV/AIDS Initiative

(CHAI) with the mission of further lowering ARV prices. CHAI partners with

governments and drug companies to secure supplies of ARVs at the lowest

prices possible. Because the price of raw chemicals for ARVs are scale depen-

dent, CHAI business experts partnered with many buyers to guarantee the

purchase of chemicals produced in large batches for less. CHAI also lowers

costs by replacing middlemen and dealing directly with each step company

involved in ARV product. CHAI manufacturing experts go through each manu-

facturing step to find every possible cost-cutting means. In addition, with guid-

ance from CHAI, manufacturers cross-subsidized their overheads, thereby

producing ARVs at very little profit.

Dropping ARV prices as much as possible, although it’s a low margin busi-

ness, can still be profitable (as CHAI has proved) as a very high-volume indus-

try. Because of these saving methods, CHAI was able to negotiate agreements

for large-volume purchases of the lowest possible priced ARVs by the Global

Fund and the World Bank with many different generic suppliers. These prices

are available to over forty-eight countries (representing 70% of those living

with AIDS), and currently 400,000 people have been put on ARVs under

CHAI agreements.79 These price agreements have also made a significant

impact on the rate of falling drug prices. Today, CHAI can offer a triple-therapy

regimen at a cost of $140 per year.

On November 30, 2006, former President Clinton announced that two Indian

pharmaceutical companies agreed to cut the prices of HIV and AIDS treatment

for children, thus making the drugs more economically accessible worldwide.

It would cost less than $60 a year per child, allowing an additional 100,000

HIV-positive children to receive treatment.80 The drugs would be provided to

the governments of the countries where the children live for distribution

through public health and HIV/AIDS prevention programs.

The Bush II administration, too, has been involved in providing emergency

funding to fight HIV/AIDS in resource-poor countries. With the announcement

of the Presidential Emergency Plan for AIDS Relief (PEPFAR), President Bush

committed $15 billion over five years (2003–2008) to fight the AIDS epidemic
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in fifteen focus countries. Within these countries, PEPFAR’s goals are to

provide ARV treatment for 2 million people, prevent 7 million new infections,

and provide care to 10 million people infected, including orphans and vulnera-

ble children. Nobody disputes that $15 billion is a very significant, and neces-

sary, contribution to fighting the global pandemic, but not all of this funding is

newly committed money. That is, approximately $5 billion had been previously

committed in bilateral aid negotiations between the United States and other

countries, and $1 billion was already committed to the Global Fund.

Critics have come out in opposition to many aspects of PEPFAR. PEPFAR

is a unilateral project, and many people feel that the AIDS epidemic would be

best addressed in a multilateral, coordinated fashion. Another aspect of PEP-

FAR that many people protest against is the condition that PEPFAR funds can

only be used to purchase medications that had been approved by the FDA.

Meanwhile the Global Fund, governments, NGOs, and all other organizations

purchasing ARVs for poor nations buy drugs approved by the WHO prequalifi-

cation process. In January 2005, critics couldn’t help but sensing a “glimmer

of progress” when the FDA approved South African generic producer Aspen

Pharmacare to sell products to PEPFAR projects.81 This represented the first

time PEPFAR funds were used in the most cost-effective manner. Since then,

the FDA has approved eight other generics.

The distribution of ARVs to resource-poor countries has been rather sluggish.

In attempt to jumpstart the movement, the WHO and UNAIDS joined forces in

2003 to cosponsor the “3 by 5 Initiative,” whose goal is to make universal access

of HIV/AIDS prevention and treatment accessible as a human right for those in

need.82 Although the initiative fell 1.7 million short of its goal to put 3 million

people on ARV treatment by 2005, it was significant in setting concrete goals

and timelines. And no one can criticize or overlook the fact that the initiative

provided close to 900,000 people a new chance at life—something that only a

few years prior was unthinkable because of the enormity and seemingly impossi-

bility of the task. Today, thanks to the perseverance and humanitarian efforts of

Treatment Action Campaign, Medecins Sans Frontieres, the Clinton Foundation,

UNAIDS, the WHO, and all the activists and governments that have stood up to

patent pressures, the price of ARVs has fallen from an annual price of

� $12,000 to less than $140 in less than a decade. Additionally, the cost of the

tests to monitor AIDS patients has decreased by 80%.

The number of people on ARVs worldwide has more than tripled since

2004. However, although it is wonderful that each year more and more people

gain access to life-saving medications, only 15% of all people in the develop-

ing world that need ARVs actually get them.

SO NOW WHAT?

The search for an AIDS vaccine rallied scientists around the globe.

Researchers have been searching for a vaccine since the first clinical trial in
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1987. Yet, today, only 1% of the total spending on health product development

is spent on the AIDS vaccine.83 The majority of researchers exploring a vac-

cine are affiliated with governmental agencies; only two pharmaceutical com-

panies are currently investigating an HIV vaccine primarily because

vaccinations are not cost-beneficial for Big Pharma. In fact, the chief of AIDS

research at the NIH commented recently that he doesn’t think drug companies

have the incentive to create a vaccination, and they will mostly likely wait

until the government develops one. The Pharmaceutical Research and Manu-

facturers of America, however, insists that the drug companies are firmly com-

mitted to developing a vaccine.84 President George Bush did allocate federal

funds for HIV vaccine research, but is restricting awards to a small group of

researchers. For this act, Bush has been strongly criticized by researchers.

The newly formed Global HIV Vaccine Enterprise, a new alliance of agen-

cies suggested by the Gates Foundation in 2003 and endorsed by the heads of

the G8 nations at their summit in 2004, is beginning to address the shortfalls

of HIV vaccine research.85 The HIV Vaccine Initiative, for the first time ever

in a research endeavor, has advocated the sharing of intellectual property,

specimens, and data among the international partners. In fact, these are condi-

tions for the grant awardees. Another mandate is the continual evaluation of

progress and failures to assure that only the leads with the most promise are

explored. The initiative addresses all facets of vaccine development, from basic

science to developing the infrastructure necessary to test the efficacy of vacci-

nation candidates. Hopefully, this coordinated, collaborative initiative will

provide the leadership, organization, and direction that vaccine research has

thus lacked.

Yet, from the beginning of the epidemic, AIDS has been a controversial,

politically charged issue that has made class, race, gender, socioeconomic, and

geographic inequities painfully obvious. Fear, stigma, ignorance, and apathy

about AIDS have increased human rights violations against people living with

HIV/AIDS, and human rights violations facilitate the spread of AIDS. The UN

Commission on Human Rights, after having recently declared health as a

human right, began to take notice, and in 2000 and 2001 adopted two resolu-

tions addressing HIV/AIDS that clearly stated that people all over the world

living with AIDS had the right to ARV treatment.

CHALLENGES AHEAD

Today, there fortunately has been progress made in terms of treating those

who are HIV positive and those who have full-blown AIDS. But, there still

remains so much to do in terms of treatment, prevention, and education. Less

than ten years after the development of the “cocktail” of drugs now widely

used to treat AIDS in the West, only a small percentage of those in Africa and

Asia who need the drugs have access to them. The single-most important

impediment is the exorbitantly high cost of the medications. Regarding
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prevention, until recently almost all foreign-funded AIDS programs in Africa

and Asia were directed toward prevention. This prevention-only approach is

not effective without treatment.86 Most people infected with AIDS do not

know their HIV status, which limits outreach and counseling and leads to the

continued spread of the disease.

AIDS education must be an integral part of any country’s fight against the

disease. As recently as 2004, even after twenty-five years of AIDS in America,

basic misconceptions about the disease still exist. Shockingly, nearly 37% of

Americans still think HIV can transmitted by kissing, 22% by sharing a drink-

ing glass, and almost 16% think that they can be infected by touching a toilet

seat.87 In other countries, especially the less developed nations, myths, dis-

information, and denial still are prevalent.

Despite the lack of knowledge about the disease, Americans’ sentiment is to

do more to combat the disease. Two-thirds of Americans (63%) said that the

U.S. government is spending too little at home to fight HIV/AIDS—up from

52% in 2004. This willingness to spend more may stem from a belief that

increased spending on prevention (62%) and testing (59%) will lead to mean-

ingful progress in slowing the epidemic. In addition, six in ten Americans

agree that the United States is a global leader and has a responsibility to help

fight HIV/AIDS in developing countries—up from 44% in 2002. In addition,

more than half (56%) think the United States is spending too little on HIV/

AIDS in developing countries—up from 31% in 2002. While there is increased

support to do more, Americans seem to recognize the big challenges in con-

fronting HIV/AIDS worldwide. Four in ten Americans (40%) think the world

is losing ground on the epidemic; overwhelming majorities think most people

with HIV in developing countries do not get needed medication (92%) and that

most people at high risk do not have access to needed prevention services

(81%). Meanwhile, as the world watches, the AIDS pandemic grows, outstrip-

ping prevention efforts and treatment programs and causing tens of thousands

of deaths each year.
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4

The Stem Cell Controversy: Navigating a

Sea of Ethics, Politics, and Science

with Ryan Cauley

Sitting in the far corner of Dr. Shahin Raffi’s lab at Weill-Cornell Medical Col-

lege’s Institute of Regenerative Medicine is a beating heart. Not a whole heart,

but a piece of living heart tissue that has been produced from human embry-

onic stem cells. Dr. Raffi created the cells by introducing them to a series of

growth factors typically present when the fetal heart develops in the womb.

The heart tissue lies in a petri dish and contracts between 60 and 70 beats per

minute—normal for human cardiac tissue.

Roughly two blocks away, in New York Presbyterian Hospital’s Cardiac

Intensive Care Unit, lies Mr. Smith (not his real name), a recent recipient of a

quadruple coronary bypass surgery. Severe heart disease runs in Mr. Smith’s

family, and despite trying to maintain a healthy diet, he has had three heart

attacks in the past three years. Each heart attack has caused irreversible dam-

age to his cardiac tissue, drastically increasing his risk for subsequent attacks

and eventual death from heart disease. He now becomes so fatigued from sim-

ply walking across the room that he tends to sit most of the time. Having

exhausted all other reasonable options, a heart transplant is his only hope of

living a normal life. At any given time, about 4,000 patients are on the national

heart transplant list. Of those, only half will receive a new heart. Over 450 of

these patients will die waiting.

Few areas of biomedical science have aroused as much controversy as

embryonic stem cell research. Since the derivation of the first human embry-

onic stem cells in 1998, the issue has been at the forefront of scientific, ethical,

and political debates. Proponents of stem cell research emphasize the consider-

able therapeutic potential, including the possibility of curing a wide range of



diseases. Stem cells appear to offer unprecedented opportunities for developing

new medical therapies for many debilitating diseases and a new way to explore

fundamental questions of biology. Stem cell research offers hope to many indi-

viduals who suffer from a wide variety of diseases for which there is no cure

or effective treatment. But, Dr. Raffi would be the first to admit that his heart

cells are not yet ready for implantation in humans. After all, there is a great

risk of rejection in placing cardiac tissue derived from stem cells in someone’s

heart, but with more research, who knows what the future will hold?

Physicians, scientists, and those in business envision tremendous economic

benefits of a burgeoning stem cell industry, just as individuals with incurable

diseases envision the medical miracles that could possibly help them. On the

other hand, opponents of stem cell research speak of the immorality of utiliz-

ing human cells. At the crux of this debate is the issue of an embryo’s

“personhood.” With so many important and controversial sides to this debate,

it would be ideal to have a rational and coherent national dialogue; however,

in reality, the ethical and religious aspect of the issue is making it difficult to

reach an agreement or compromise regarding stem cell research.

This chapter focuses on the stem cell debate and addresses the issue from a

medical, ethical, and political perspective. How close are we to curing diseases

using stem cells? What are the ethical and moral issues involved in researching

these cures? What political issues have arisen over the funding of stem research,

and how has this affected its progress? But first, what are stem cells anyway?

WHAT ARE STEM CELLS?

Most cells in humans are committed to becoming a single type of cell with a

very specific function within the body; that is, muscle cells and blood cells. In

contrast, pluripotent stem cells are “uncommitted”; that is, able to become a

number of different cell types thus providing a number of different functions.

Because pluripotent stem cells give rise to almost all of the cells types of the

body, they hold great promise for both research and medical care. For example,

using human pluripotent stem cells may help generate cells and tissue for

transplantation and also have the potential to develop into specialized cells that

could be used to treat many diseases and conditions.

The fertilized human egg, otherwise known as a zygote, is a single cell capa-

ble of dividing into every other type of cell found in the body. The unique ability

of the cell to become any other type of cell is called “totipotency,” meaning

“potentially all.” As the zygote divides during early development, after three

days it becomes a “morula” (essentially a bundle of 16 cells) and a “blastocyst”

(a spherical bundle of roughly 60–150 cells with a space in the middle) after four

or five. It is from the interior of this blastocyst, called the “inner cell mass,” that

most human embryonic stem cells are derived.1 As the embryo divides, this

small mass of cells begins to “differentiate” into other less potent stem cell

types. Each time these cells differentiate, they can potentially become fewer
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different types of cells. Stem cells that can no longer become every type of cell

in the human body are called “multipotent” cells, loosely translating to

“potentially many” (but not all). Eventually, each of the stem cells differentiates

into “committed” cells. These committed cells can sometimes still divide and

produce copies of themselves, but they can never become any other type of cell.2

Although stem cells are present in the greatest quantities during human

embryonic development, there are still some stem cells maintained in the adult

human body, albeit in very small quantities. It is thought that in most tissues,

these “adult stem cells” provide a source of new cells to replace those lost

because of organ damage or natural cell death. These adult stem cells produce

copies of themselves throughout the lifetime of the organism, providing a

permanent source of repair.3 Although these are similar in some ways to human

embryonic stem cells, they differ in several key ways. Most important, adult

stem cells are all “multipotent,” meaning that they can only develop into a finite

number of cell types. For example, stem cells derived from adult bone marrow,

where blood is made, can only become blood cells, and not liver, heart, or nerve

cells.4 As such, adult stem cells may have limited potential compared with pluri-

potent stem cells derived from embryos or fetal tissue. Many researchers are

attempting to find ways to “de-differentiate” these cells, in essence turning them

back into pluripotent stem cells. While adult stem cells can be useful in certain

therapies, they are not as potentially powerful as the embryonic stem cell, which

can become any other type of cell in the human body.

HISTORY OF STEM CELL RESEARCH

In the early 1900s, scientists began to postulate that all blood cells came

from a type of master progenitor cell or stem cell. They theorized that it was

this master cell, residing in the marrow of adult bone tissue, that provided the

body with a continual source of new red and white blood cells. These cells are

called hematopoietic cells (stem cells that form blood and immune cells and

are responsible for the constant renewal of blood), and are considered to be of

vital importance to the blood and immune systems. The white blood cells that

these stem cells can produce, for example, are absolutely crucial for every

human’s ability to fight off infection.5

In 1953, almost by accident, research on stem cells began. While investigat-

ing the effects of cigarette papers and tobacco on laboratory mice, a young

scientist named Leroy Stevens noticed a tumor in one of his lab mice.

Strangely, this tumor seemed to be completely unrelated to the effects of the

smoking trials. Located in the testicles of one of his adult male mice, the tumor

was found to be a teratoma, or a mass of wrongly differentiated cells, contain-

ing bone, teeth, and hair. Dr. Stevens found that by injecting stem cells derived

from the inner cell mass of embryonic mouse blastocysts into the testes of

other mice, he could induce the formation of a teratoma. In a series of experi-

ments, he proved that stem cells could both be derived from the embryo and
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forced to differentiate when placed in a live organism.6 A year later, in 1954,

Dr. John Enders of Harvard University began to use stem cells derived from a

fetal kidney to produce poliovirus. For this work, Dr. Enders would later be

awarded the Nobel Prize in Medicine.

It wasn’t until the late 1960s that the first medical therapies based on the use

of stem cells became available. In 1968, several children with severe immune

deficiency disorder (also known as “bubble boy disorder,” where no white

blood cells are made) were successfully given bone marrow transplants. After

the transplants, the children were found to be making new white blood cells,

proving that the transplanted marrow both contained blood stem cells, and that

these cells were capable of surviving and dividing in a new organism.7

In the 1970s and 1980s, embryonic stem cells derived from blastocysts were

demonstrated to spontaneously give rise to a number of different cell types

while allowing them to divide and replicate in a petri dish. Probably the most

exciting discovery related to stem cell research occurred in 1996, when scien-

tists at the Roslin Institute in Scotland announced the birth of Dolly the Sheep,

the first animal cloned from adult cells. To clone Dolly from her “mother,” the

scientists had taken skin cells from an adult sheep, extracted the genetic infor-

mation, and placed it into a fertilized sheep egg (with its genetic information

already removed). This fertilized egg, now with Dolly’s mother’s genes, was

then implanted in the womb of a surrogate sheep to be allowed to come to

term. Several months later Dolly was born, and history was made.8

Researchers in the United States, too, were working in this nascent field. In

1998, two separate research teams led by Drs. James Thompson of the Univer-

sity of Wisconsin and John Gearhart of Johns Hopkins University developed

the first embryonic stem cell lines. In both cases, the research was funded pri-

vately (no federal funds were used). Stem cell lines are stem cells that have

been placed in a petri dish and induced to replicate, producing a permanent

source of identical stem cells. Dr. Thompson and his colleagues derived their

cell line from cells taken from surplus embryos donated voluntarily by couples

undergoing fertility treatment at an in vitro fertilization clinic (IVF).9 Dr. Gear-

hart’s cell line, from early, nonliving fetuses obtained from first trimester abor-

tions, produced cells that could be replicated indefinitely and were shown to

have the potential to grow into any tissue or organ in the body, thus holding

great promise for treatment and cures. Prior to this time, animal embryos were

the only source of embryonic stem cells.

In response to these groundbreaking studies, in 1999 the journal Science, in

a special cover article and editorial, declared pluripotent stem cell research to

be the scientific “breakthrough” of the year.10

HOW ARE STEM CELL LINES MADE?

Stem cells can come from several different sources in the human body, specif-

ically from adult organs and tissues, embryonic tissues, and most recently from
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umbilical cord blood, which possesses a high concentration of stem cells. Adult

stem cells are drawn from blood and bone marrow rather than from embryos.

Because stem cells are present in greater quantities in adult bone marrow than

in most other adult tissues, it is not surprising that marrow was one of the first

places that adult stem cells were successfully harvested and used therapeutically.

Adult stem cells have been used therapeutically since the 1960s, when the

first successful bone marrow transplants were performed. Yet stem cell lines

are far more difficult to create and maintain when starting with adult stem

cells. Adult stem cells can be made to divide and replicate in culture; however,

scientists have found that they often cannot induce the cells to divide indefi-

nitely. After a certain number of divisions, the cell lines will simply die.11

Until quite recently, it was thought that stem cells originating from adult

organs could only become cells found in the organ from which the stem cell

was taken. In other words, it was thought that stem cells in liver could only

make liver cells, and stem cells found in the nervous system could only make

nerve cells. However, several experiments in the past couple of years found

that stem cells originating from one organ can possibly still become cells of

another organ type if encouraged in “the right way.” For example, some

researchers12 have shown that adult liver cells could be transformed relatively

easily into insulin-producing pancreas cells, but clearly more research must be

conducted to explore this issue more fully.

Embryonic tissues have always been the most reliable source of stem cell

lines. Stem cells called embryonic stem cells are found in great quantities in

the human embryo. Pluripotent stem cell lines can be derived from early

embryos before they implant in the uterus. To create embryonic stem cell lines,

cells from the inner cell mass of the blastocyst are removed and cultured, but

this process means that the embryo cannot implant in the uterus.

The greatest advantage of using embryonic stem cells is their “totipotency,”

or ability to become any type of cell. A single stem cell line from an embryo

could therefore potentially cure a larger range of diseases than a single stem

cell line from an adult organ (unless the adult line could be scientifically modi-

fied to be totipotent). In addition, large numbers of embryonic stem cells can

be grown relatively easily in culture. By placing the cells in petri dishes with

feeder cells (which help support the stem cells) and several chemical agents,

embryonic stem cells will divide and flourish indefinitely. In fact, the first

embryonic stem cell lines created during the late 1990s are healthy and con-

tinue to divide to this day.13 With thousands of surplus embryos, the byprod-

ucts of IVF therapy, embryonic stem cells theoretically are readily available

for research purposes.

Umbilical cord blood is a new and potentially exciting source of adult stem

cells. The blood, which is now often collected from the umbilical cord after

birth, is typically rich in several different types of adult stem cells (though the

majority are blood stem cells). Because the collection procedure is painless and

quick, it is possible that this could be a major source of stem cells in the future.
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In fact, in 2003, Congress passed the Cord Blood Stem Cell Act to establish a

national network to prepare, store, and distribute the cells. Just after this act was

passed, NGOs such as the National Bone Marrow Donation Center and the Red

Cross also began to set up national cord blood banking programs to encourage

the donation of cord blood and take advantage of this rich source of cells.14

STEM CELL RESEARCH AND CLONING

One goal of stem cell research is to provide cells that could be implanted in

humans to repair damaged organs and tissues. The range of diseases that could

be helped by this type of therapy is tremendous. However, there are many con-

siderations that need to be taken into account when placing foreign material in

any human being. First and foremost, there is the consideration of the possibil-

ity of rejection. The human body has an excellent immune system built to

recognize foreign material, so when a foreign organ is transplanted into an

individual, the individual’s immune system will work to attack and destroy the

organ. For this reason, organs must be “matched” to their recipient to minimize

the chance of rejection. Using a series of complex tests, doctors can tell the

likelihood of a certain individual rejecting a given organ. Of course, except in

the case of identical twins, no donor is going to completely genetically match

a recipient. Therefore, doctors have discovered that by using a cocktail of

drugs, they can suppress or “turn off” the immune system so that the trans-

planted organ can survive. Because these types of immune suppression thera-

pies can wreak havoc on an individual, leaving them more at risk of infection,

they are only used when absolutely necessary.

In stem cell therapies, a foreign body, albeit a much smaller one, is being

transplanted into an individual. If the stem cell line is not a complete genetic

match for the recipient, there will be an immune response that will reject the

foreign stem cells. It is, therefore, of utmost importance to either (1) have stem

cells that will be a complete genetic match for the recipient, or (2) have a suffi-

cient number of unique stem cell lines available so that a near-perfect match

can be made. In this vein, scientists have begun to conceive of ways to produce

stem cell lines that satisfy these criteria. One possibility for creating genetically

identical stem cells is therapeutic cloning.

Cloning is a time-intensive and expensive process. Theoretically, only one

human egg is required to create each new stem cell line. However, therapeutic

cloning is actually quite a bit more difficult than this implies. Using current

techniques, only 1% of eggs that have been injected with new genetic informa-

tion go on to become stem cell lines. This means that for each stem cell line

that is created, over one hundred eggs will be needed. Each egg will need to

be donated by women willing to undergo the painful procedure of egg harvest-

ing. While doctors are now making great strides in increasing the yield of stem

cell lines from cloned eggs in mouse studies, much work is still being done to

continue to improve the process.
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Through the use of therapeutic cloning, it is possible to produce embryonic

stem cell lines that are perfect genetic matches for patients. Reaching this goal

would mean being one step closer to realizing the tremendous therapeutic

potential that embryonic stem cells appear to offer for the future. The stakes

are high, and the pressure to be the first to produce stem cell lines by cloning

cells can lead some to take irresponsive action. The biggest scandal to date

occurred in South Korea.

The South Korean scientist Dr. Hwang Woo Suk and his colleagues at Seoul

National University published a paper in the acclaimed journal Science in 2004

claiming to have produced stem cell lines by cloning cells derived from adult

patients.15 The researchers alleged that these cell lines were genetically identi-

cal to the patients from whom they were cloned, and therefore perfect for

future stem cell therapy. Scientists around the globe became ecstatic, because

their goal of using genetically identical stem cells for “personalized medicine”

seemed closer than ever to being realized. Dr. Hwang’s apparent accomplish-

ments were received by the medical establishment as a harbinger of future suc-

cess in embryonic stem cell research. His experiments were deemed to be

proof of the success of stem cell research and were used to justify increases in

state and private spending. But, in December 2005, Dr. Hwang admitted to fal-

sifying his experimental records and abruptly resigned from his university

post.16 A panel of investigators found that Dr. Hwang’s laboratory had no

record of ever having successfully created a genetically identical stem cell line

through the use of cloning.

As this unfortunate example shows, we are still a long way off from using

therapeutic cloning to cure disease.

THE POTENTIAL OF STEM CELL RESEARCH

Millions of people suffer from a wide range of diseases, many of which are

either very difficult to treat or are incurable with current medical therapies.

The potential use of stem cell therapy to affect a cure, or ameliorate symptoms,

is fueling research. For example, leukemia, a very difficult type of blood can-

cer, is being treated through cord blood therapies because research has shown

that stem cells from cord blood are a viable alternative to bone marrow as a

source of new blood stem cells. In children, this disease is often treated

through the use of radiation or chemical therapy, followed by bone marrow

transplants. Current stem cell studies have shown that using stem cells derived

from umbilical cord blood is a viable alternative to bone marrow as a source

of new blood stem cells. In fact, it was recently suggested that cord blood stem

cells may not have to be as closely genetically matched to a recipient to avoid

detection and rejection by the patient’s immune system.17 Because cancer

patients often do not have relatives that would be suitable genetic matches for

bone marrow donation, cord blood from unrelated donors could potentially be

a lifesaving alternative.
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Recent animal trials have shown partially restored eyesight in mammals with

macular degeneration, the most common cause of blindness in human beings

(essentially due to older age).18 Research is focusing on isolating adult stem

cells from a blind individual and reimplanting these cells in a patient’s retina.

If successful, this technique could revolutionize the way physicians treat blind-

ness. Much work still needs to be done, of course, to be sure that this kind of

therapy will be feasible.

Spinal cord trauma has always been one of the most difficult injuries for physi-

cians to treat. Unlike the cells of our skin, which can divide and replace them-

selves when the skin is cut or damaged, nerve cells are not normally capable of

regeneration. For many years it was thought that spinal cord cells would never be

capable of repair, leaving little hope for people with spinal cord injuries. It wasn’t

until the discovery of stem cells that a means to repair spinal cord injuries was

even considered. In 1999, in one of the first studies using embryonic stem cells

(ES), McDonald et al.19 demonstrated that ES cells could be used to improve the

mobility of rats with spinal cord injuries. By transplanting ES cells taken from a

fetal rat’s spinal cord, the researchers were able to markedly improve mobility

and strength in adult rats that had sustained spinal cord trauma. Interestingly,

they found that the implanted cells were able to survive and differentiate into

various types of functional nerve cells. Building on this finding, Wichterle et al.

found that ES cells could be transformed into nerve cells by introducing them to

a series of previously known chemical signals in petri dishes.20 Once these cells

were transformed, they could then be used to repair rat spinal cords, resulting in

the return of even greater motor control than in the McDonald studies.

The repair of heart tissue has often been seen as a holy grail for cardiac

researchers. Nearly 700,000 Americans died of heart disease in 2002, now the

leading cause of death in the United States.21 At present, it is impossible to

reverse the heart damage that inevitably occurs during a myocardial infarction,

the major cause of cardiac-related deaths. If heart tissue could be replaced or

repaired, it would be possible to greatly reduce the catastrophic nature of this

illness. As is the case with spinal cord damage, ES cells offer one of the most

promising therapies for the repair of cardiac tissue. Two of the most dangerous

areas of the heart to damage in a heart attack are the SA and AV nodes, other-

wise known as the pacemakers of the heart. The pacemaker region sends a

highly rhythmic signal that causes the rest of the heart to beat. When the pace-

maker is damaged, the heart often begins to beat at a dangerously low rate.

The current therapy for people with pacemaker damage is the implantation of

an electronic pacemaker. As with any heart surgery, the implantation of an arti-

ficial pacemaker poses a considerable amount of risk to patients and can lead

to many more cardiac complications than a natural pacemaker. If the heart’s

pacemaker could be repaired using ES cells, it is possible that the result would

be far more stable and reliable than the current electronic therapies.

In 2004, Kehat et al. created a series of myocardial cell grafts from ES cells

using a set of growth factors known to cause stem cells to become cardiac
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tissue.22 These grafts were then transplanted into pigs that had sustained dam-

age to the AV node, the second pacemaker of the heart. Once transplanted, the

pigs’ hearts began to beat at a much quicker and healthier rate.

In another exciting study, researchers at Weill-Cornell Medical College and

Memorial Sloane-Kettering Cancer Institute found that congenital heart defects

could be repaired in utero using ES cells.23,24 Congenital heart defects can be

highly lethal for newborns and are often difficult to surgically repair at birth.

Amazingly, these researchers found that congenital heart defects could be

partially repaired simply by injecting ES cells into the afflicted fetal mouse’s

mother. After being injected, the ES cells were found to secrete certain growth

factors and chemical signals that caused the offspring’s own heart cells to

regenerate themselves.

Stem cells from umbilical cord blood could be a potential boon for tissue

regeneration therapies. Umbilical cord blood is a valuable source of endothelial

progenitor cells, a type of cells vital for tissue engineering. In 2005, researchers

from the University of Zurich found that by placing these stem cells on bio-

absorbable scaffolding, it was possible to create strips of tissue that could be

molded into any form. Using this method, they were able to create patches and

valves that could be used to repair damaged blood vessels and heart tissue.25

Among those suffering from Parkinson’s disease (PD), a neurodegenerative

disorder primarily characterized by the loss of nerve cells within the brain that

secrete the neurotransmitter dopamine, stem cell research is viewed as a mean

of alleviating a host of symptoms, including tremors, muscle rigidity, and a

general slowing of physical movement. This debilitating neurodegenerative dis-

ease affects over 5.5 million Americans. Embryonic stem cells have been

viewed as being useful in treating those with Parkinson’s disease. Currently,

there are two main types of therapy: dopamine boosting medication and deep

brain stimulation. Medication, which had been the primary mode of therapy,

mainly focuses on increasing the amount of dopamine in the brain. By increas-

ing the amount of dopamine, symptoms are often, but not always, reduced

considerably. Deep brain stimulation is a recently discovered surgical interven-

tion in which a stimulator is implanted in a certain area of the brain.26 By

sending an electronic signal, the stimulator attempts to interfere with the rapid

and wayward neural signals that occur in many PD patients. By interfering

with these signals, it is possible to alleviate the tremors that are associated with

the disease. But, both of these treatments only lead to a reduction, and not a

complete elimination, of Parkinson’s symptoms. In addition, as the disease pro-

gresses, these treatments become less and less effective.

The main dilemma in PD is the loss of dopamine-secreting neurons; there-

fore, to treat PD scientists must first be able to create these neurons from ES

cells. Takagi et al.27, of Kyoto University in Japan, were the first to do so at

the end of 2004. When these newly created dopamine-secreting neurons were

implanted in monkeys with symptoms of PD, tremors were significantly

reduced.
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Diabetes currently affects over 16 million Americans. As obesity rates sky

rocket in the United States, adult onset diabetes mellitus is increasingly preva-

lent.28 Diabetes can lead to a host of problems throughout a person’s life,

including blindness, loss of limb function, heart disease, and kidney failure.

Current diabetes therapies are based on the replacement of insulin through the

use of pills or an injection, depending upon how much insulin is needed. To

match insulin dosage with blood glucose levels (which fluctuate throughout the

day), diabetics are often required to test their glucose levels several times each

day. The goal is to maintain this delicate balance of insulin and glucose to

keep glucose levels as close to normal as possible. Stem cells are being consid-

ered as a means to help diabetics better regulate their insulin. In October of

2005, three scientists at the University of Wisconsin announced that they had

produced synthetic beta islet cells using ES cells in rats.29

President Ronald Reagan’s death from Alzheimer’s disease triggered an out-

pouring of support for embryonic stem cell research. But, in contrast to PD,

diabetes, and spinal injuries, Alzheimer’s disease involves the loss of huge

numbers and varieties of nerve cells in the brain. The complexity of the brain

makes stem cells an unlikely therapy for this disease.

In summary, despite the stunning advances in stem cell research, so much

more still needs to be understood before individuals could be treated on a large

scale. While early research results are extremely promising, nonscientific issues

have clouded the issue. Discussion and debate tend to ignore the scientific mer-

its of stem cell use and focus on the larger and more difficult ethical and moral

issues. The crux of the matter is that the extraction of human stem cells to cre-

ate a stem cell line currently requires the destruction of a harvested embryo,

and debate is now focused on the status of the embryo. Is it a living “human

being”? Should embryos be destroyed for the sake of future advances in medi-

cal science?

ETHICAL ISSUES

The human embryonic stem cell debate is often framed as part of a larger

discussion on the ethics of this technology. The extraction of human stem cells

to create a stem cell line currently requires the destruction of the harvested

embryo. As a result, the question of the embryo’s moral status is often consid-

ered the most controversial question in the stem cell research debate. At the

center of the dialogue is the question of an embryo’s “personhood.” Do embry-

onic stem cells represent a life? That is, are the pluripotent stem cells human

and have the same rights as born humans? Are pluripotent embryonic stem

cells morally protected entities, or are they more like other disposable tissues

gleaned from the human body?30 The crux of the question focuses on when life

begins, for which there is no easy answer.

A current method of avoiding this controversy has been to find ways to

extract stem cells without harming or destroying a human embryo. It has been
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thought that by discovering benign harvesting techniques, stem cell research

could be unhampered by the ethical and religious debates surrounding the

question of the embryos personhood and human right to life.

Two new methods for producing pluripotent stem cell lines have shown

promise. The use of preimplantation genetic diagnosis (PGD) for the harvesting

of embryonic stem cells is a benign procedure that has been used by IVF clin-

ics for many years to determine the genetic health of embryos before their

implantation in the mother’s uterus. By using this technique, IVF clinics can

avoid using embryos that are predisposed to developing lethal genetic diseases

such as Tay Sachs, Huntingtons, muscular dystrophy, and cystic fibrosis. Since

two days after the meeting of the sperm and the egg an embryo consists of

only eight cells, by using special techniques, it is possible to remove a single

cell while allowing the remaining cells to develop into a human being.31

Alexander Meissner and Rudolf Jaenisch of the Whitehead Institute for Bio-

medical Research recently suggested another alternative for creating stem cell

lines without causing the destruction of an embryo: alternative nuclear transfer

(ANT), which is designed to create a modified cell that is incapable of fully

developing into a human individual.32 Meissner and Jaenisch believe that if the

cell cannot become a human, it cannot be considered to possess personhood.

The response to both of these alternative techniques has been highly varied.

After the announcement of the new methods in the Journal Nature, a spokes-

man from the U.S. Conference of Catholic Bishops stated that while the two

reported techniques still raise some ethical questions, they do represent “a step

in the right direction.”33 Some social conservative leaders such as Representa-

tive Roscoe G. Bartlett of Maryland, a self-described prolife advocate, believe

that “except for the small minority in the pro-life community that doesn’t even

support IVF therapy, [these techniques] circumvent all of the ethical arguments

against stem cell research.”34 Other leaders, like Dr. John Shea, medical advi-

sor to the Campaign for Life Coalition, came out against these techniques, say-

ing that the PGD technique does not benefit the child and thus cannot be used

without the child (embryo’s) consent.35 Similarly, Tony Perkins of the Family

Research Council, wrote that “it is not clear what effect [PGD] would have on

the children born after having had one of their cells removed.”36 And, Richard

Doerflinger, deputy director of prolife activities at the U.S. Catholic Bishops

Conference, discouraged the use of either technique. PGD, he stated, “places

the embryo at unreasonable risk,” and ANT appears to “create an embryo for

the purposes of destroying it.”37

And the debate continues. But, what if stem cells could be produced without

embryo loss? Would this then make a difference? As it happens, a small bio-

tech company says that it has found a way to produce human embryonic stem

cells without destroying an embryo.38 Researchers at Advanced Cell Technol-

ogy grew a colony of stem cells, leaving the embryo unharmed, from a single

cell removed from an embryo that had only eight to ten cells. Presently, physi-

cians routinely remove a cell from an eight-cell embryo to screen for
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chromosomal abnormalities prior to implantation. Hence, logic has it that

deriving stem cells from this method adds no additional risk since a diagnostic

screening procedure already relies on this technique.

The questions that need answering are: Would this new technique satisfy

those who believe that it is unethical to remove a cell purely for stem cell

research? Would this technique satisfy those who believe that life is being

destroyed? For those who believe that a single cell removed from an early

embryo may have the potential to produce life this new technique probably

will not change their mind. For those who are proponents of stem cell research,

what this newest development shows is that stem cells can be produced without

destroying an embryo and does not destroy the potential for life. Dr. Robert

Lanza, the senior researcher on the Advanced Cell Technology study, believes

that there is no evidence that a single stem cell, once replication has begun,

has the intrinsic capacity to generate a complete organism when extracted dur-

ing the blastomere stage (consisting of eight cells).39 In addition, unless proven

otherwise, others feel that it is doubtful that a single cell extracted during the

blastomere stage constitutes nor can create a life any more than during any

stage following fertilization and replication from the initial single cell.40

THE POLITICS OF STEM CELL RESEARCH

Just as the ethical and moral issues of stem cell research have not been

resolved, the political debate over stem cell research rages as well. At the end

of the 1992 presidential campaign, Bill Clinton announced his intention to

overturn the de facto prohibition of research on human embryos that had been

put in place by President George H.W. Bush. On June 10, 1993, the newly

elected President Clinton signed legislation authorizing the NIH to begin to

conduct and fund human embryo research. But, worrying that federal funds

could be abused for research on human cloning, he issued an executive order

in 1994, prohibiting the creation of human embryos for research purposes. To

many ethicists, scientists, and politicians, this executive order was deemed

insufficient to make sure that NIH considerable funds would not be misused.

Therefore, in the summer of 1995, members of Congress decided to attach a

rider to the Health and Human Services Appropriations Act that was used to

fund the NIH each year. The “Dickey amendment,” as it became known, pro-

hibited the NIH from using appropriated funds for the creation of human

embryos for research purposes. The amendment defined a human embryo as

being an organism capable of becoming a human being when implanted in a

uterus.41 Using this very broad language, the act essentially prevented the use

of federal funds for almost any research related to human embryonic stem

cells.

In 1998, after the initial successes of the research groups from the University

of Wisconsin and Johns Hopkins, the Clinton administration decided to re-

evaluate its position on the support of embryonic stem cell research. The NIH
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requested a legal opinion from the Department of Health and Human Services

(DHHS) on whether federal funds could be made available to researchers

working with the human ES cells produced by the groups of Wisconsin and

Johns Hopkins. In January of 1999, Harriet Rabb, the general counsel of

DHHS, found that the Dickey amendment could not apply to human embryonic

stem cells. The Dickey amendment officially defines a human embryo as being

an organism capable of becoming a human being when implanted in a uterus.

Becayse an ES cell cannot develop into a human being even when implanted

in a uterus, Rabb determined that it could not be considered a human embryo.

According to this logic, the DHHS maintained that despite the amendment, it

could fund any research related to human ES cells, as long the cells were ini-
tially created with private funding.42 That is, after careful consideration, DHHS

concluded that because human pluripotent cells are not embryos, current fed-

eral law does not prohibit DHHS funds from being used for research utilizing

these cells.

In April 1999, NIH director Harold Varmus appointed an oversight commit-

tee to begin drafting guidelines and provide oversight for the federal funding

of ES cell research. The working group included scientists, clinicians, ethicists,

lawyers, patients, and patient advocates. By February 2000, over 50,000 com-

ments had been received by experts in fields as far ranging as medicine, philos-

ophy, ethics, biology, and neuroscience. Finally, in the summer of 2000, NIH

published the final set of guidelines, NIH Guidelines for Research Using

Human Pluripotent Stem Cells, in the Federal Register, which became effec-

tive on August 25, 2000.43 The purpose of the NIH Guidelines was to set forth

procedures to help ensure that NIH-funded stem cell research was conducted in

an ethical and legal manner. Among other stipulations, the NIH Guidelines pre-

scribed that for studies using human pluripotent stem cells derived from human

embryos, NIH funds may be used only if the cells were derived from frozen

embryos that were created for the purpose of fertility treatment, were in excess

of clinical need, and were obtained after the consent of the donating couple.

The Clinton administration’s guidelines for stem cell research were actually

relatively conservative in comparison to the policies of other developed coun-

tries. In accordance with the Dickey amendment, which had been renewed on

every DHHS appropriations bill since 1997, the guidelines only allowed federal

funding for studies using stem cells derived from embryos created for the pur-

poses of in vitro fertilization, and only if they were in excess of the clinical

need for such embryos. In addition, it was decided that the NIH could not fund

any research that actually involved the derivation or creation of ES cells,

because this was explicitly barred by the Dickey amendment.44

Furthermore, the Clinton administration decided to outlaw the use of NIH

funds for research involving ES cells derived by using therapeutic cloning

(somatic cell nuclear transfer, or SCNT), even if the actual derivation of the

cells was performed with private funds.45 SCNT is the only known technique

that could potentially create embryonic stem cells that are genetically identical

The Stem Cell Controversy 67



to an individual. That is, the cloned cell is used to create a stem cell line, not

to create a new human being that would be a perfect genetic match for a

patient. Stem cells that are created by this method would presumably avoid

immune rejection, the primary concern of tissue transplantation. Without the

ability to use therapeutic cloning, scientists utilizing federal funding would not

be able to participate in research related to the “personalized medicine” that

had become the ultimate goal for many stem cell researchers.

With the new guidelines in place, the NIH began to accept grant applications

from research projects using human ES cells. The first review of these grants

was supposed to occur by April 2001, several months after the Clinton admin-

istration left office. In mid-April, however, the DHHS decided to postpone the

meeting until the incoming Bush administration could review the department’s

policies. After several months of review, on August 9, 2001, President George

W. Bush announced the first federal funding of human embryonic stem cell

research. Funding would however only be available to researchers using the

seventy-eight human ES cell lines that had been created prior to that date.

President Bush believed that the government could explore the promise and

potential of stem cell research without crossing a fundamental moral line. Of

the seventy-eight cell lines that were originally eligible for federal funding,

only fifteen are currently available. The remainder of the eligible stem cell

lines was either unavailable or unsuitable for research. With so few lines

actually available, relatively few federal dollars have actually been spent on

human stem cell research.

The President’s Council on Bioethics issued a white paper on alternative

sources of pluripotent stem cells in 2005.46 Essentially, the council had no

unanimous recommendations to make because so much needed to be done sci-

entifically and because there are so many ethical considerations to be resolved.

The council felt that is was a desirable goal to make an extra effort to seek

out, assess, and find new ethical, uncontroversial methods of stem cell deriva-

tion. In essence, the council’s report mirrors the ongoing debate in Congress

and among private groups.

WHO IS FUNDING STEM CELL RESEARCH?

Federal funding for biomedical research, done primarily through the NIH, is

one of the most important sources of money for such research in the United

States. Embryonic stem cell research, despite its potential, only gets 0.1% of

federal biomedical research funding. And, of the $569 million spent on stem

cell research in 2005, only $40 million was spent on embryonic stem cell

research.47 The vast majority of the money was used to support research on

adult stem cells, which are currently believed to have far less long-term poten-

tial than embryonic stem cells. Moreover, the federal government will finance

research only on stem cell lines created before August 9, 2001, from embryos

left over from IVF treatment. The relative lack of federal funding for stem cell
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research has seriously undermined the ability of U.S. scientists to compete with

researchers in countries more hospitable to this form of research. International

scientists are currently racing ahead of U.S. scientists in research progress and

scientific publishing primarily because of less restrictive policies regarding

funding stem cell research.48

To be fair, the U.S. federal government has not outlawed any specific type

of stem cell research per se as long as the research does not use federal fund-

ing. In fact, despite the rather stringent federal funding guidelines published in

2001, much work has been performed in the United States on stem cell

research. Both state government and private funds have been used not only to

create new stem cell lines from surplus embryos collected for IVF, embryos

that otherwise would have been destroyed, but also to support research focus-

ing on therapeutic cloning techniques. In fact, to make up for the strict federal

regulations, some state governments have moved to increase their funding for

embryonic stem cell research.

In 2004, the same year the Bush administration was elected to a second term

in office, California passed proposition 71, an act that provided over $295 mil-

lion a year for stem cell research projects.49 Hoping that the proposition would

make the state a hub of biomedical research, the plan was passed overwhelm-

ingly by California voters. While it is an extremely bold initiative, this proposi-

tion does not support the use of state funds for any research involving the use of

therapeutic cloning technologies. Following in California’s footsteps, then-governor

Richard J. Codey of New Jersey announced a statewide initiative to provide

over $380 million to create a state-run foundation for stem cell research. Con-

struction on the Stem Cell Institute of New Jersey was to have begun by the

end of 2006.50 Nevertheless, eleven state governments have banned all human

embryo research, and two (Arkansas and Virginia) have prohibited both thera-

peutic and reproductive cloning. At present, in the remaining thirty-seven

states, there are no laws specifically banning any form of stem cell research.

A showdown of sorts occurred in July 2006. Five years after President Bush

initially opened the door to federal funding for stem cell research, albeit with

strings attached, Congress was considering a bill that would loosen the care-

fully calibrated research restrictions outlined in 2001. Specifically, the bill

would expand federal financing for embryonic stem cell research by allowing

the government to pay for studies on stem cell lines that were derived from

embryos stored at fertility clinics that were scheduled for destruction. The lack

of consensus among the Republicans, in particular, on this issue provided the

impetus for a loosening of current policy. Many in Congress, including the

Majority Leader Bill Frist, publicly sided against the president by supporting

embryonic stem cell research. Also, the American public supports federal fund-

ing of embryonic stem cell research by almost a two to one margin.51 The bill

passed and President Bush vetoed it.

A day after the President’s veto, the Republican Governor of California,

Arnold Schwarzenegger, authorized a $150 million loan from the state’s
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general fund to pay for grants for stem cell research. In Illinois, the Democrat

Governor, Rod Blagojevich, offered $5 million for similar grants. The issue of

stem cell research has been infused into re-election campaigns across the

country, and many Republicans are distancing themselves from the president

on this issue.52 More than one hundred bills have been considered by dozens

of state legislatures, with one state (South Dakota) banning such research alto-

gether. While California, Connecticut, Illinois, Maryland, and New Jersey have

allocated state resources for this research, others have taken steps to support

stem cell research without directly paying for the research.

While the debate rages, some scientists have expressed concern about indi-

vidual states trying to mount efforts in absence of federal support. But, until

the federal government’s policy is changed, those in favor of stem cell research

have to focus on state initiatives. As the Illinois governor said, “Investing in

research that can save lives and prevent serious illnesses is more than a sound

public health strategy, it’s our moral obligation.”53

WHERE DO WE GO FROM HERE?

Few areas of biomedical science have aroused as much controversy as

embryonic stem cell research. Since the derivation of the first human embry-

onic stem cells in 1998, the issue has been at the forefront of scientific, politi-

cal, and ethical debate. Proponents tend to emphasize the considerable

therapeutic potential of stem cell research, whereas opponents speak of the

immorality of using human cells for this purpose. Yet, those individuals suffer-

ing from debilitating diseases for which stem cells may offer a cure, such as

PD, diabetes, and spinal cord injuries, view the use of embryonic stem cells as

the best means to treat or even cure their illness.

Stem cell research involves such unprecedented opportunities to improve

medical science that it is hard not to be overwhelmed by its sheer potential.

The major legal, ethical, religious, and political hurdles continue to fuel the

debate. Both proponents and opponents make cogent arguments for and against

embryonic stem cell research. What is needed is a scientific resolution to the

moral dilemmas, with input from both science and medical ethics. Yet, given

the scope of the issue, it is unlikely that the issue will be resolved quickly, and

the broader application of embryonic stem cell research to those who could

potentially benefit is still a hope and a dream.
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5

Marijuana as Medicine:

Science versus Politics

WHAT’S IN A NAME?

The first known use of the name “marijuana” is attributed to Pancho Villa’s

supporters in Mexico in the late nineteenth century.1 Today, there are countless

names and terms for marijuana including pot, weed, grass, ganja, hash, and

cannabis. In its more concentrated, resinous form, it is called hashish (hash,

dope). Usually smoked as a cigarette (joint) or in a pipe (bong), it also can be

smoked in a cigar that has been emptied of tobacco and refilled with marijuana

(blunt). When smoked, marijuana has a distinctively pungent, sweet/sour odor.

Marijuana also can be mixed in food and brewed as a tea.

Marijuana is a plant, more precisely a mix of flowers, stems, seeds, and

leaves of the plant Cannabis sativa. Hemp is a common name for Cannabis
sativa and is the name most used when this annual plant is grown for nondrug

purposes; that is, fiber for rope, sacking, carpet, and textiles.2 Hemp use dates

back to the Stone Age as hemp fiber imprints have been found in pottery

shards in China dating from over 10,000 years ago. But, hemp contains delta-

9-tetrahydrocannabinol (THC), which is the psychoactive ingredient found in

hashish and marijuana. THC stimulates a series of cellular reactions that lead

to the high that users hope to experience when they smoke marijuana or hash-

ish. The illegal widespread use of Cannabis sativa as a recreational drug over-

shadows the industrial (and legal) use of the plant.

Medical marijuana refers to the use of Cannabis sativa (THC in particular)

as a therapeutic drug prescribed for a wide variety of therapeutic applications

including relief from nausea and appetite loss, reduction of intraocular



pressure, reduction of muscle spasms, and relief from chronic pain. While

marijuana has been reported to offer relief of symptoms for AIDS patients,

individuals undergoing chemotherapy, and those with multiple sclerosis (MS),

it is not a completely benign substance. When smoked, marijuana can be as

harmful as tobacco smoke. In addition, the plant contains a mixture of biologi-

cally active compounds that cannot be expected to provide a precisely defined

drug effect.3 For this reason, smoked marijuana for medical purposes may not

be as safe as pharmaceutical medicines. Indeed, as will be discussed in this

chapter, the evidence supporting the use of cannabis for medical purposes is

mixed. Some claim that it is effective for a wide spectrum of medical prob-

lems, whereas others claim that it is not effective, and probably is harmful.

The history of the legitimate and legal medical uses of marijuana clearly

shows how political ideology, rhetoric, and action impeded, in fact made

almost impossible, scientific quantification of the risks and benefits of mari-

juana. How safe is medical marijuana? How valid are the arguments, pro and

con, regarding the potential uses of marijuana? This chapter addresses the

scientific and political issues of medical marijuana as debated in the United

States over the decades.

THE BIOLOGY OF MARIJUANA AND CANNABINOIDS

Marijuana is a complex mixture of over 400 biochemically active com-

pounds of which THC is the primary active component responsible for the

plant’s mind-altering effect. Researchers in Israel, in 1964, were the first to

identify THC as the main psychoactive cannabinoid in marijuana.4 The con-

centration of THC and the other cannabinoids in marijuana varies greatly

depending on the growing conditions and processing after harvesting. Usually,

the concentration of THC ranges from 0.3% to 4% by weight, but specially

grown and selected marijuana can contain 15% or more of THC.5

There are approximately sixty other chemicals in marijuana called cannabi-

noids (compounds that have some of the properties of THC but cause less psy-

choactive effects), which appear in no other plant. The inherently variable

potency of the plant material complicates describing the clinical pharmacology

of marijuana, and that marijuana is smoked or eaten in more or less its natural

form also complicates matters. Logically, the route of administration (smoked

or eaten, for example) will affect absorption and metabolism. When marijuana

is smoked, THC rapidly passes from the lungs into the bloodstream and then

throughout the body. Oral ingestion is quite different as maximum THC blood

levels are reached one to three hours after eating, and the onset of psychoactive

and other pharmacological effects are slower than the effect one gets after

smoking marijuana. Despite the potent psychoactivity and pharmacological

actions of THC on the body, cannabinoids have remarkably low lethal toxicity.

While it is not well understood how THC acts on brain cells or what general

areas of the brain are most affected by THC, it appears that THC connects to
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specific sites (cannabinoid receptors) on nerve cells in the brain. Many canna-

binoid receptors have been identified in the parts of the brain that influence

pleasure, memory, thought, concentration, sensory and time perception, and

coordinated movement.6 Different cannabinoids appear to have different effects

on the body, and there are a variety of mechanisms through which they can

influence human physiology. The differing mechanisms through which canna-

binoids influence human physiology underlies the variety of potential therapeu-

tic uses for drugs that might act selectively on different cannabinoid systems.7

However, more research is needed to understand the physiological effects

of synthetic and plant-derived cannabinoids, as well as the effects attributed

to THC.

A BIT OF HISTORY

Cannabis has been used for medicinal purposes for tens of thousands of years.

Its therapeutic use was first recorded in 2737 BC in China under the emperor

Shen Nung. The medical use of cannabis was also known India, Greece, Egypt,

and Persia.8 Apparently ancient doctors used it to treat a variety of illnesses and

ailments and prescribed it as a pain reliever.9 There is evidence that during the

Bronze Age (circa 1400 BC), there was a thriving drug trade in hashish and

opium throughout the eastern Mediterranean. Indeed, throughout the centuries

travelers and traders carried the knowledge of cannabis to far-off places.

In the early seventeenth century in America, the first marijuana law was

enacted at Jamestown Colony mandating (“ordering”) farmers to grow hemp.10

Massachusetts, Connecticut, and the Chesapeake Colonies also passed “must

grow” laws. The Pilgrims planted cannabis throughout New England to be used

primarily for fibers.

During the nineteenth century, cannabis was used as a medicine in most

parts of the world; specifically, it was used as the primary painkiller until the

invention of aspirin. British doctors recommended it as an appetite stimulant,

analgesic, muscle relaxant, anticonvulsant, and hypnotic. Marijuana and hash-

ish extracts were the most prescribed medicines in the United States at this

time,11 and in 1870, cannabis was listed as a medicine in the U.S. Pharmaco-
poeia. But, by the end of the nineteenth century, the medical use of cannabis

declined as the medical profession began to prescribe other medications that

were considered to be superior. Apparently cannabis as a medicine was dis-

puted, and its image as an intoxicant didn’t help matters.

In the early twentieth century, the U.S. Congress passed a series of laws and

acts that focused primarily on restricting the sale and use of narcotics and

eventually on defining the legality of marijuana. One of the first, the Pure Food

and Drug Act of 1906, banned the interstate transportation of adulterated or

mislabeled food and drugs and set standards of quality and truth in labeling.

Importantly, the patent medicine industry now was required to list the ingre-

dients in their products, which rapidly led to the demise of this industry. The
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U.S. Congress passed the Harrison Act of 1914, one of the most influential

legislative acts concerning drug importation, distribution, and use, which

became the standard for the basis of narcotic regulation in the United States

for the next fifty years. The act gave the federal government the authority to

raise revenue and to tax and regulate the distribution and sale of narcotics.

While perhaps initially intended to establish an orderly marketing of opium,

morphine, and heroin, the law ended up prohibiting the supplying of narcotics

to addicts, even to those who had a doctor’s prescription. In addition, the law

permitted the arrest and imprisonment of physicians who wrote such prescrip-

tions. The act ultimately served to make the nonmedical use of morphine and

cocaine illegal.

Despite Congressional action, by 1920 in the United States an illicit drug

economy was thriving (primarily on the sale of cocaine and heroin). Taking

action again, Congress passed the Jones–Miller Act of 1922, which imposed

fines of up to $5,000 and prison sentences for up to ten years for anyone found

guilty of importing narcotics. All this act seemed to do was increase the price

of heroin and cocaine, and it had little influence on the illicit drug trade. Also

in 1922, the Narcotic Drug Import and Export Act was passed by the U.S.

Congress and was intended to eliminate the use of narcotics except for legiti-

mate use.

In addition to Congressional actions to stem the use and sale of narcotics,

the states were actively involved in regulation. Utah, in 1915, was the first to

pass an anti-marijuana law. California, Texas, Louisiana, Nevada, Oregon,

Washington, and New York followed suit to outlaw cannabis. Other countries,

too, were taking action: in Canada, cannabis was added to the schedule of pro-

hibited drugs of the Opium and Narcotic Drug Act and cannabis was declared

a narcotic in 1924. In the United Kingdom, cannabis was made illegal under

the Dangerous Drugs Act of 1928.

By the mid-1930s, cannabis, now described as a “narcotic poison,” was used

very little in medical practice. It was considered unstable and unreliable, and

the consensus was that there were other drugs that could be used to relieve

pain better and safer. Focusing specifically on marijuana, Congress passed the

Marijuana Tax Act of 1937, which did not ban marijuana outright, but made it

difficult for physicians to prescribe it for medical purposes. The act made it

illegal to import marijuana into the United States, and also imposed an occupa-

tional excise tax on dealers and a transfer tax on dealings in marijuana. Mari-

juana was placed in the same category as cocaine and opium products. Despite

the legal restrictions, marijuana use was not curbed.

One of the most vociferous opponents of marijuana was Harry J. Anslinger,

the head of the Federal Bureau of Narcotics and Dangerous Drugs. During the

1940s, while some research was focused on assessing marijuana’s therapeutic

applications, Anslinger threatened to send the researchers to jail if his personal

permission was not first obtained. He used his full power to halt virtually all

research into marijuana and blackmailed the American Medical Association
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into denouncing the New York Academy of Medicine and its doctors for the

research they had performed.12 Still on his crusade in the early 1960s,

Anslinger was instrumental in getting the United Nations Treaty 406 Single

Convention on Narcotic Drugs of 1961 passed. This treaty sought to coordinate

international narcotic control and to outlaw cannabis use and cannabis cultiva-

tion worldwide.13 It essentially made cannabis equal to opium and cocaine.

Ironically, President John F. Kennedy, who used cannabis for pain relief, fired

Anslinger, but the damage was done. Marijuana, opium, and cocaine were

viewed as being equally dangerous.

Despite the political machinations going on in the first half of the twentieth

century, and despite the fact that marijuana was officially removed from the

U.S. Pharmacopoeia in 1941, research was being conducted in several countries

to assess marijuana’s medicinal effects. For example, The Wooton Report

(United Kingdom), issued in 1968, concluded that the long-term consumption of

cannabis in moderate doses had no harmful effects.14 Nevertheless, the U.S.

Congress, clearly not impressed by the British report’s conclusion, passed the

Comprehensive Drug Abuse Prevention and Control Act of 1970 (U.S. Con-

trolled Substances Act), which served to repeal the Marijuana Tax Act of 1937

and consolidate over fifty federal narcotic, marijuana, and dangerous drug laws

into one law that was designed to control the legitimate drug industry and to

curtail importation and distribution of illicit drugs in the United States.15 Mari-

juana continued to be grouped with heroin, cocaine, and other illicit narcotics.

A defined a schedule of controlled substances (Schedule I–V) was created.

All substances listed are available by prescription except for Schedule I drugs

(substances that have no accepted medical utility but have substantial potential

for abuse), which could not be prescribed unless the physician and the patient

were participants in an approved research project. Marijuana was listed as a

Schedule I drug, along with heroin and other hallucinogens. As a point of

reference, Schedule II drugs (substances having a high abuse liability but also

having some accepted medical purpose) included morphine and cocaine. What

this meant was that physicians were permitted to prescribe cocaine and

morphine, but not marijuana.

Also in the early 1970s, Congress passed the Drug Abuse Office and Treat-

ment Act of 1972, which created the Special Action Office for Drug Abuse

Prevention within the Executive Office of the President. It was the Carter

administration’s position to allow states to decriminalize possession of small

amounts of marijuana for personal use. There was an effort to distinguish

between narcotics and marijuana, and decriminalization was a state-by-state

choice that was not to be mandated by the federal government. But, there appar-

ently was a huge difference in opinion as to how to regulate marijuana. Eleven

states decriminalized possession of small amounts of marijuana for personal

use during the 1970s, and New Mexico, Illinois, Texas, Georgia, Minnesota,

Rhode Island, South Carolina, New York, and New Jersey enacted laws that

authorized a medical marijuana research program for patients with cancer and,
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in some states, for patients with glaucoma.16 While the respective state legisla-

tures took such action, no program was ever operational!

Meanwhile, early research on the medicinal properties of marijuana showed

that for many patients, cannabis was associated with a reduction in pain; a

decrease in intraocular pressure (high intraocular pressure can cause blindness

in glaucoma patients); had an effect on alleviating and mitigating muscle

spasms, tics, and spasticity; and had antiemetic (anti-nausea) properties. The

New York Times even reported in a 1976 article that scientists could find noth-

ing really harmful about marijuana.17 Perhaps ironically, the substantial

increase in the number of recreational marijuana users in the 1970s contributed

to the rediscovery of marijuana’s medical uses. As word spread, many more

individuals started self-medicating with marijuana. Yet, despite the anecdotal

stories of marijuana’s therapeutic value, and despite some studies showing the

potential value of marijuana as a medicine, the federal government continued

its opposition to the medicinal uses of marijuana.

One of the early court cases focusing on the medical use of marijuana was

heard in 1976. Robert Randall, who suffered from glaucoma, was arrested for

cultivating his own marijuana. He employed a little-used Common Law Doc-

trine of Necessity to defend himself against criminal charges of marijuana cul-

tivation. In United States v. Randall, it was ruled that Randall’s use of

marijuana constituted a “medical necessity,” and as a result of this ruling a

procedure was devised to allow patients to receive medical marijuana from the

U.S. government.18 The court ruling forced the government to find a way to

provide Mr. Randall and others with marijuana, leading to the establishment of

the Investigational New Drug (IND) compassionate access program. Marijuana

was grown on a government farm in Mississippi and could only be obtained

from the National Institute on Drug Abuse (NIDA). Since its inception in

1974, NIDA has been the only legal source for cannabis in the United States.19

While the 1970s could be characterized as being more open-minded about

the medical properties of marijuana, the 1980s saw a continuation of the fed-

eral government’s efforts to restrict and penalize medical marijuana use. The

Reagan administration’s position on medical marijuana differed significantly

from that of the Carter administration. For example, the Reagan administration

went so far as to call on all American universities and researchers to destroy

all 1966–76 cannabis research. This censorship was strongly rebuffed and the

administration backed down; however, marijuana remained listed as a Schedule

I narcotic. The 1980s saw the passage of four major anti-drug bills:

• The Comprehensive Crime Control Act of 1984 (broadened criminal and

civil asset forfeiture laws and increased federal criminal sanctions for drug

offenses)

• The 1986 Anti-Drug Abuse Act (provided more money for prevention and

treatment but restored mandatory prison sentences for large-scale distribu-

tion of marijuana)
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• The 1988 Anti-Drug Abuse Amendment Act (increased the sanctions for

crimes related to drug trafficking and raised federal penalties for marijuana

possession, cultivation, and trafficking)

• The Crime Control Act of 1990 (focused on supply reduction and law

enforcement)

At the same time that Congress was passing restrictive laws, the Drug

Enforcement Administration’s Chief Administrative Law Judge ruled in 1988

that marijuana in its natural form was one of the safest therapeutically active

substances, and it would be unreasonable, arbitrary, and capricious for the

Drug Enforcement Administration (DEA) to continue to prohibit marijuana use

when prescribed by a physician for those who would benefit from this

substance.20

Under the Clinton administration, a petition for the rescheduling of cannabis

was made to the U.S. District Court in the mid-1990s. The request was to have

marijuana and all cannabinoids removed from Schedule I and II because it was

argued that they do not have the abuse potential as required for inclusion in

those schedules. The Court rejected this petition but did produce a five-part

revised formulation for determining whether a drug has an accepted medical use:

(1) the drug’s chemistry must be known and reproducible, (2) there have to have

been adequate safety studies, (3) there have to have been conducted well-

controlled studies proving efficacy, (4) the drug must be accepted by qualified

experts, and (5) scientific evidence must be widely available. In 2001, another

petition to reschedule marijuana to permit medical use was also denied.

While the federal policy towards marijuana clearly made little distinction

between narcotics, cocaine, and marijuana, individual states continued to take a

more liberal view of marijuana. Voters in Arizona in 1996 approved Proposition

200, an initiative endorsing the legal use of marijuana under a doctor’s supervi-

sion, and voters in California approved a similar initiative (Proposition 215). A

special hearing of the Senate Judiciary Committee was called at the request of

Senator Orrin Hatch of Utah to denounce the passage of these initiatives. The

federal government’s position was clear: the federal government could take both

administrative and criminal actions against doctors who violated the terms of

their DEA’s drug registrations to prescribe controlled substances. The federal

government’s stance was that the propositions didn’t change anything.21

Despite the admission by President Clinton that in his youth he smoked

marijuana, but did not inhale, his administration went so far as to propose insti-

tuting criminal prosecution of physicians who prescribed marijuana in Califor-

nia and Arizona and excluding these physicians from the Medicare and

Medicaid programs. In response, opponents of the Clinton administration

proposal called for a comprehensive review of marijuana’s medical benefits

and risks by the National Academy of Science’s Institute of Medicine (IOM).

The IOM report, published in 1999, was the most comprehensive summary

and analysis of the topic at the time. The IOM panel recommended that there

Marijuana as Medicine 77



were some limited circumstances in which smoking marijuana for medical use

would be beneficial. Specifically, the accumulated evidence indicated a potential

therapeutic value particularly for pain relief, control of nausea and vomiting,

and for appetite stimulation. The data further supported the conclusion that the

adverse effects of marijuana were within the range of effects tolerated for other

medications. The report also addressed the question of whether the medical uses

of marijuana would lead to an increase in use among the general population.

The conclusion was that there were no data to support such concerns.22

While state action and public opinion clearly were in opposition to the fed-

eral government’s anti-marijuana crusade, members of Congress continued to

introduce legislation to sanction physicians who prescribed or recommended

medical marijuana use. The then-editor of the respected New England Journal
of Medicine, Dr. Jerome Kassirer, wrote that the federal policy prohibiting

physicians from prescribing marijuana to seriously ill patients is misguided,

heavy-handed, and inhumane.23 More lawsuits by groups of physicians, health

organizations, and patients were filed challenging the federal government’s

refusal to allow physicians to prescribe medical marijuana in states that permit-

ted them to do so. The continued disconnect between the federal policy and

state policy could not be clearer.

Protests against the federal policy continued into the twenty-first century. In

2002, federal agents frequently raided medical marijuana suppliers and clinics

in California. Two medical marijuana users filed suit against federal authorities

in an effort to try to stop government raids. Plaintiffs Angel McClary Raich

and Diane Monson, who said that they required medical marijuana to help ease

the pain of their illnesses, filed suit to prevent federal officials from arresting

them for using marijuana under the state’s 1996 law allowing medical use.

Both had followed their doctors’ advice to use marijuana to alleviate symptoms

of their medical condition (Ms. Raich had an inoperable brain tumor and other

health problems and Ms. Monson had a painful degenerative spine disease). A

2003 federal appeals court ruling in the patients’ favor was quickly appealed to

the Supreme Court, which heard oral arguments in the case (Ashcroft v. Raich)

in November 2004.

In June 2005, relying on the “commerce clause” in the constitution that

gives Congress the power to regulate interstate commerce, the Supreme Court

ruled six to three that the federal Controlled Substances Act trumps state laws

when it comes to the regulation of controlled substances. Federal authorities

may prosecute sick people who smoke marijuana on doctor’s orders, and state

medical marijuana laws don’t protect users from a federal ban on the drug.

The decision was a stinging defeat for marijuana advocates and those eleven

states that had passed laws to allow doctors to prescribe marijuana for medical

purposes.24 The court ruling continued to put the federal government at odds

with many in the scientific community and with public opinion.

Ashcroft v. Raich was one of the most closely watched Supreme Court suits.

A ruling against the federal government would have had far-reaching legal
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implications but also would have been a major blow to aggressive George W.

Bush White House anti-marijuana policies. What the case didn’t do was settle

the question of whether marijuana is an effective medicine at all, or if so,

whether voters or even state legislatures should be allowed to take on medical

treatment questions usually reserved for the FDA.

In summary, over the past decades, legal and legislative actions highlight

the twisted path of the legal use of marijuana for medical purposes. Legislation

made very little distinction between narcotics, cocaine, and marijuana; federal

law did not recognize any distinction between marijuana and other illicit sub-

stances. While the 1937 Marijuana Tax Act effectively stopped physicians

from using marijuana as medicine, the 1970 Controlled Substances Act placed

marijuana as a Schedule I drug, and subsequent efforts to move marijuana from

Schedule I to another schedule repeatedly failed. Often, state regulations dif-

fered sharply with congressional action as numerous states allowed for the

medical use of marijuana.

The U.S. federal government does not, and never has, recognized legitimate

medical uses of marijuana. Throughout time, however, cannabis use, as a rec-

reational drug or as a medical product, persisted. Most of the legislative and

judicial actions in the twentieth and twenty-first centuries in the United States

clearly had a political bias and were not based on empirical evidence. What do

the studies show about the efficacy and safety of marijuana? To what extent is

marijuana a valid therapeutic agent? Is the legal ban on medical marijuana

warranted? To what extent did politics dictate policy? Was the federal govern-

ment correct in taking such a strong stand against the use of marijuana for

medical purposes?

The following provides a succinct summary of published research. The

emphasis is on evidence-based medicine as opposed to opinion-based

medicine.

MARIJUANA’S THERAPEUTIC EFFECTS

The therapeutic potential of medical marijuana and cannabinoids, the active

ingredient in cannabis, have many distinct pharmacological properties includ-

ing analgesic, anti-nausea, and neuroprotective.25 Research since the mid-

1990s as summarized in the Institute of Medicine’s comprehensive report,

Marijuana and Medicine: Assessing the Science Base26 has helped clarify a

number of issues concerning medical marijuana’s benefits and risks. There was

accumulating evidence to suggest that medical marijuana could be beneficial

for those suffering from a variety of diseases such as MS and HIV, as well as

for those undergoing chemotherapy. However, it must be stated that many of

the studies are methodologically weak: small study sample, not randomized

placebo-controlled clinical trials comparing conventional treatments to medical

marijuana, doses not standardized among studies, and so on. Further complicat-

ing the issue is the fact that actual absorbed doses of THC from smoked
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marijuana vary greatly among individuals. Smoking behavior is not easily

quantified and puff and inhalation volume differs from person to person.

Indeed, a smoker’s experience is probably an important determinant of dose

actually absorbed.27 Oral use of marijuana, too, is also variable because of the

metabolism of the drug.

SIDE EFFECTS AND RISKS ASSOCIATED WITH MARIJUANA

Although scientific studies (mainly based on smoked marijuana) indicate the

potential therapeutic value of cannabinoid drugs, primarily THC, for pain

relief, control of nausea and vomiting, and appetite stimulation, marijuana is

not a benign substance. The primary acute adverse effect of marijuana is

diminished psychomotor performance (don’t operate heavy machinery or make

important decisions!). For many, there are psychological effects such as anxi-

ety reduction and euphoria, which some could argue can be therapeutically

helpful. Short-term effects of marijuana can include problems with memory,

distorted perception, difficulty in thinking and problem solving, loss of coordi-

nation, and increased heart rate.

Although few users develop a dependence on marijuana, there are known

adverse risks: marijuana smoking is associated with abnormalities of cells lin-

ing the human respiratory tract that can lead to an increased risk of lung dam-

age, respiratory disease, and cancer. Frequent marijuana smokers may develop

many of the same respiratory problems as tobacco smokers (cough, phlegm

production, obstructed airways).28–31 Marijuana has the potential to increase

blood pressure, heart rate, and decrease the oxygen-carrying capacity of blood,

which could increase the risk of heart attack in some individuals.32 In addition,

a distinctive marijuana withdrawal syndrome, characterized by restlessness,

irritability, insomnia, sleep disturbance, nausea, and cramping, has been noted

in some users, but it is generally mild and short lived. A potentially serious

side effect of marijuana use is related to its immunosuppressive effect. Clearly,

this effect would be more serious for cancer patients who already have immune

suppression as a result of their chemotherapy treatment.

Depression, anxiety, paranoia, and personality disturbances have been asso-

ciated with frequent marijuana use.33–35 Heavy marijuana users have more

trouble sustaining and shifting their attention and in registering, organizing,

and using information compared with infrequent users and nonusers.36 Espe-

cially among older individuals, the psychoactive effects of cannabis (mind-

altering side effects including euphoria, relaxation, and drowsiness) are not

always appreciated or tolerated well.

Heavy marijuana use can lead to problems including an adverse impact on

memory and learning, trouble sustaining attention, and trouble learning. But,

long-term marijuana use is not addicting, although there have been anecdotal

reports that some long-term marijuana users may exhibit craving and with-

drawal symptoms that make it hard to stop using the drug.37 At this time, there
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are no medications available to treat marijuana abuse although as more is

understood about the workings of THC receptors, there is the possibility of

developing a medication that would block the intoxicating effects of THC by

lessening or eliminating the appeal of the drug.

Of course not every user will experience adverse side effects from smoking

or ingesting marijuana. Certainly a person’s age, immune status, disease status,

frequency of use, how marijuana is used, and the like must be taken into

account.

That being said, how valid are the therapeutic claims of medical marijuana?

Pain Control

Chronic pain has been described as one of the most common reasons for

therapeutic use of marijuana, but the “evidence” that medical marijuana or can-

nabinoids have analgesic efficacy is based largely on low-quality studies such

as anecdotal reports, self reported surveys, and case series. From a scientific

perspective, results of such studies are not very generalizable or representative

and must be viewed with caution. The best way to establish whether cannabis

is an effective and safe treatment option for pain management is to conduct a

randomized double blind clinical trial.

Campbell and colleagues38 conducted a systematic review of randomized,

clinical trials published between 1975 and 1997 whose outcomes were pain

intensity scores, pain relief scores, and adverse effects. Twenty randomized,

controlled trials were identified of which eleven were excluded because of

methodological problems. Of the remaining nine trials (222 patients), five

related to cancer pain, two to chronic nonmalignant pain, and two to acute

postoperative pain. No randomized, controlled trial evaluated the effects of

marijuana or other inhaled or smoked cannabinoids per se, rather four different

cannabinoids were tested, including an oral THC 5–20 mg, and were compared

with oral codeine 50–120 mg and oral secobarbital 50 mg. Findings from this

systematic review showed that cannabinoids are no more effective than codeine

in controlling pain and often had depressant effects on the central nervous sys-

tem, thus limiting their use for some individuals. The researchers found insuffi-

cient evidence to support the use of cannabinoids for pain relief or pain

management given that there are effective treatments for pain available.

Cannabis has been reported (anecdotally) as being beneficial for pain relief

(diffuse nerve pain–polyneuropathy) among some HIV patients.39 While there

are few methodologically sound studies looking at marijuana as an analgesic

among HIV patients, one study of 565 patients found that of the 27% who used

marijuana to treat their symptoms, pain relief was significant.40 Another small-

scale study of sixteen HIV-infected patients with neuropathy found that smok-

ing three marijuana cigarettes each day for seven days showed a 30% reduction

in average daily pain.41 But, much more research would be needed before one

could state that cannabis is an effective agent to control pain among HIV
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patients. That is, randomized, clinical trials comparing conventional pain treat-

ments with cannabis for relief of pain associated with HIV are needed.

Other studies have looked at marijuana’s potential to alleviate pain associ-

ated with MS. A double-blind, placebo-controlled trial looking specifically at

reduction of pain among twenty-four patients with MS compared placebo with

dronabinol 10 mg daily (Marinol, an oral synthetic THC approved by the FDA

in 1985. Solvay Pharmaceuticals Inc., Marietta, GA). Findings showed that

dronabinol had a modest but clinically relevant analgesic effect on central pain,

but this was a very small study and results must be interpreted with caution.

There were adverse events noted more frequently with dronabinol than with

placebo.42 Clearly, more research needed to be done to assess marijuana and

dronabinol’s benefits for patients with MS.

Control of Nausea and Vomiting

There has been a lot of research conducted on the use of cannabinoids for

chemotherapy-related nausea and vomiting. The potential seriousness of the

problem of chemotherapy-induced nausea, and the fact that some cancer

patients do not benefit from antiemetic pharmaceuticals, provided the impetus

for oncologists to focus on the antiemetic properties of cannabinoids. The

results from numerous clinical trials showed that THC is at least equivalent in

effectiveness to antiemetic drugs. Given the wide variety of patients included

in these trials, including different age groups, different cancers, different che-

motherapeutic agents, and the variety of different antiemetics with which THC

has been compared, the research findings showing the benefit of THC as an

antiemetic are even more impressive.

Glaucoma

Glaucoma is the third-leading cause of blindness in the United States and is

characterized by increased pressure in the eyeball, which can lead to loss of

vision. In the early 1970s, research showed that smoking marijuana reduced

pressure in the eyes (lowered intraocular pressure) in people with normal pres-

sure and those with glaucoma, although exactly how marijuana produced this

effect is not clear.43 The duration of action of marijuana after smoking was rel-

ative short (3–4 hours). More recent research has shown that smoking mari-

juana resulted in an average of a 25% reduction of intraocular pressure;

however, not every participant experienced this reduction. Only 60%–65% had

this effect.44 There also were side effects caused by marijuana, including

reduction in tears and orthostatic hypotension.

Presently, the consensus is that marijuana does not offer any advantages over

currently available glaucoma treatments, and whether it is useful when used in

combination with standard therapies has yet to be determined.45 There are

many available agents for treatment, and these topical preparations seem to

control intraocular pressure well.
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MS

Research has focused on the effectiveness of cannabinoids in the treatment

of tremors, spasticity, and muscle spasms associated with MS and other neuro-

degenerative diseases.46,47 MS is an immune-mediated disease of the central

nervous system. Some sufferers become massively disabled, while others can

live their entire lives with minimal or no disability. A large placebo-controlled,

double-blinded clinical trial conducted in Britain looked at the effect of mari-

juana extracts on MS symptoms and found that marijuana resulted in subjective

improvements in spasticity, spasms, sleep, and pain.48 However, there were

more episodes of dizziness/light-headedness, dry mouth, and gastrointestinal

symptoms in the treatment group.

A systematic review of fifteen clinical trials was assessed, and of this, two

large trials found that cannabinoids were significantly better than placebo in

managing spasticity in MS patients.49 But, trials are particularly difficult to

design, and those that have been conducted involved small number of patients

and the assessment of spasticity and pain tended to be subjective. The better-

designed studies have not demonstrated objective improvement in MS symp-

toms.50 A large, randomized trial comparing oral THC, oral cannabis extract,

and placebo showed no effect on spasticity based on an objective scale despite

participants reporting fewer spasms and less pain.51

HIV/AIDS

Although antiretroviral therapy has helped increased survival significantly,

there also is a need to manage symptoms and side effects of this long-term

drug therapy. Cannabis has been reported anecdotally as being beneficial for a

number of common complications of HIV including poor appetite and pain

caused by HIV-related peripheral neuropathy. One British study designed to

measure the patterns and prevalence of marijuana use in patients presenting at

a large HIV clinic found that 27% of the 523 respondents reported using mari-

juana for treating symptoms. While the majority of users reported reduction in

muscle and nerve pain, nausea, depression, and an improvement in appetite,

almost half reported associated memory deterioration.52

It has been known that there is a strong relationship between marijuana and

dronabinol and increased appetite leading to weight gain.53 A study conducted

at San Francisco General Hospital found that patients using marijuana gained

more weight than those receiving a placebo.54 Other small-scale studies done

in the 1980s and 1990s also showed similar results.

In summary, while there are numerous anecdotal reports of the “benefits” of

marijuana (oral or smoked), there is a paucity of clinical trials and studies that

would provide more definitive findings about the benefits and the risks of mari-

juana. Many of the studies cited herein report that many users reported that

their symptoms improved after using marijuana, but some also reported adverse
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side effects such as memory deterioration, dizziness, and loss of coordination.

Smoking marijuana carries its own set of risks. The purported benefits of mari-

juana have to be compared with the risks. Longer-term studies with larger

study populations need to be conducted in to better determine the effectiveness

of marijuana for medical purposes.

PUBLIC OPINION VERSUS GOVERNMENT ACTION

Before the 2005 Supreme Court ruling, there was wide support for ending

the prohibition of medical marijuana both among the medical community and

the public. A CNN/Time poll conducted in 2002 found that 80% of Americans

believed that adults should be allowed to legally use marijuana for medical

purposes if their doctor prescribes it, and a 2004 poll taken by the American

Association of Retired Persons showed that 72% of its members thought that

people could use marijuana for medical purposes if their doctor recommended

it.55,56 Numerous professional organizations have publicly supported the legal

use of marijuana for medical purposes.57 As discussed earlier, state govern-

ments, too, have been more liberal than the federal government allowing mari-

juana to be prescribed by physicians for medical use. Indeed, state

governments have been stymied by the federal government’s legislative acts

prohibiting the use of marijuana for medical purposes. The National Institute

on Drug Abuse, the only legal source of marijuana for clinical research in the

United States, consistently made it difficult (perhaps impossible) for research-

ers to obtain marijuana for clinical studies.

Efforts to bring change through the court system were not very successful

because the courts tended to defer to the Drug Enforcement Agency whose

actions have kept marijuana illegal in the United States. And now, the 2005

Supreme Court ruling probably makes the issue moot at this point in time.

While marijuana possession and supply are illegal in the United States, the

United Kingdom, and Canada, the politico–legal stance in the United States

differs from that in the other two countries. As of this writing, the British gov-

ernment has reclassified cannabis as a low-risk class C drug, and Canada

allows legal procurement for individuals with demonstrable medical need. The

Canadian government in 2001 passed the Marijuana Medical Access Regula-

tion, which clearly outlines the circumstances and manner in which marijuana

can be used therapeutically. Both Canada and the United Kingdom also spon-

sor research on marijuana’s therapeutic benefits and risks. In contrast, the U.S.

government has consistently refused to change its policy and repeatedly

insisted that the evidence of marijuana’s safety and efficacy is inadequate.

Based on what is known about marijuana’s potential as a therapeutic agent,

one could question why the U.S. federal government and the U.S. Supreme

Court took such a hard stance against the use of marijuana for medical pur-

poses. Whereas the option of prescribing and using marijuana for medical pur-

poses has been blocked by court decree, physicians can prescribe morphine
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and other narcotics. Unlike many other psychoactive drugs, marijuana now

cannot be prescribed to patients even in cases where physicians believe that it

would be beneficial. The reasons for this prohibition are clearly politically

ideological, but what was the basis for this ideology? Was there fear that indi-

viduals would abuse marijuana for nonmedical purposes if it were legally

available?

Was refusing to remove marijuana as a Schedule I drug really warranted

based on the evidence? Did the federal government go too far by having physi-

cians who prescribed marijuana and patients who used it as a therapeutic treat-

ment arrested and prosecuted? Does the evidence about marijuana’s benefits

and risks really warrant such action? Marijuana is not habit forming, unlike

heroin or cocaine. Nobody has died from an overdose of marijuana. Marijuana

produces no unacceptable long-term risks to its users. The evidence is clear on

this.

Public opinion has consistently supported the legalization of marijuana for

medical purposes, and marijuana has been shown (to some degree) to have

medical value. Unfortunately, clinical research on the potential therapeutic uses

for marijuana has been difficult, if not impossible to undertake, because of the

federal government’s actions despite the call for such research by scientists.

Seriously ill people who had benefited from using marijuana must now find

other means of controlling their pain, nausea, or muscle spasms. Although the

scientific evidence of marijuana’s therapeutic benefits is equivocal, for some

diseases and conditions relief of symptoms from marijuana use was evident.

To answer unresolved issues regarding marijuana’s effectiveness as a thera-

peutic, future studies will have to be conducted in countries where the politico–

legal climate is more hospitable. But, it will be very important for these studies

to be designed well and the outcomes carefully evaluated in a rigorous way.

Other countries will have to lead the way as it is now impossible for such studies

to be conducted in the United States. Perhaps in the case of medical marijuana,

the U.S. federal government and the American courts overstepped their bounds,

relying more on political expediencies than on research findings.

Marijuana as Medicine 85





6

The Quintessential Catch-22:

The U.S. Approach to Needle Exchange

in HIV AIDS Prevention

with Ivan Ip, MPH

The history of needle exchange programs (NEPs), particularly in the United

States, is a clear example of how politics can run roughshod over science.

Even though the scientific research uniformly showed that providing clean nee-

dles to injection drug users is an effective means of reducing the spread of

human immunodeficiency virus (HIV) and hepatitis C virus, barriers to devel-

oping such exchange programs effectively prevented this public health measure

from being implemented on a wide scale. In this chapter, we discuss the story

behind the federal ban for funding NEPs and the implications of this policy.

WHAT ARE NEEDLE EXCHANGE PROGRAMS INTENDED TO DO?

NEPs, or syringe exchange programs (SEPs), provide sterile syringes in

exchange for used syringes to reduce transmission of HIV and other blood-

borne infections associated with reuse of contaminated syringes by injection/

intravenous drug users (IDUs). Often these programs provide other public

health services, such as HIV testing and risk-reduction education, and make

referrals to drug treatment and detoxification programs, social services agen-

cies, and primary health care centers. Minorities are most severely affected by

the lack of access to sterile syringes; the data are very clear that AIDS and

HIV infection are disproportionately higher among African Americans and

Hispanics compared with Whites. Injection drug use is a leading cause of

infection in both men and women of color. Clearly, a program to help stop the

transmission of bloodborne infection would be extremely beneficial both on an

individual and societal level.



Today in the United States, 185 NEPs exist in more than 102 cities in

36 states, distributing more than 24.9 million syringes annually.1 While many

states and municipalities have taken action to improve access to sterile

syringes, the actual possession, distribution, and sale of syringes is a criminal

offense. Basically, the legality of the programs often depends on a country-

by-county certification of a State of Emergency that must be regularly

renewed. While some law enforcement agencies recognize the benefits of

NEPs, there are numerous cases of police harassment of NEP workers and cli-

ents. Zero-tolerance drug policies, which in many states criminalize both the

possession of syringes and the distribution of sterile syringes, exacerbate the

problem.

The political inaction against national liberalization of needle access poli-

cies, in spite of widespread scientific support, brings to light values, beliefs,

and attitudes that have left thousands of drug addicts dead and thousands of

others at unnecessarily high risk of acquiring an incurable disease. Despite the

knowledge that HIV transmission is best prevented by avoiding contaminated

needle use, IDUs in most areas of the United States continue to lack access to

clean needles. Even with the support of various prominent organizations, such

as the American Public Health Association, the World Health Organization,

and the Centers for Disease Control and Prevention (CDC), NEPs remain

restricted by broader political forces that often have overtly undermined the

mission of saving lives. A federal ban on government funding for NEPs

prevails after seventeen years of continued protests by numerous advocacy

leaders.2 Indeed, the legal status of 21% of existing NEP operations remains

questionable, and there has been evidence of police harassment at some NEPs,

including those that have been tolerated by the local officials.3 In addition,

there have been reports of individuals risking arrest on the way to and from a

needle exchange site.

A DISEASE OF TRAGEDY

As with many things in life, timing is everything. In the United States, the

beginning of the AIDS epidemic unfortunately emerged just months after

Ronald Reagan was inaugurated. Not long after taking office, Reagan pro-

nounced that, “It is my intention to curb the size and influence of the federal

establishment and to demand recognition of the distinction between the powers

granted to the federal government and those reserved to the states or to the

people.”4 Determined to trim the nation’s budget deficit, the actor-turned-

governor of the state of California and now President of the United States was

intent on reducing funding for virtually every branch of government. Within

months, many Health and Human Services programs, such as the Indian Health

Service and the Office of Refugee Health, were eliminated. Budgets for Medic-

aid and Medicare, the safety net healthcare system for the indigent and elderly,

were slashed from $1.9 billion in 1981 to $1.4 billion in 1982.
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Politically, the promise of fiscal responsibility won the support of many vot-

ers. However, the cutback left most of the U.S. public health system weakened

and underfunded. As doctors in New York, Los Angeles, San Francisco, and

Washington, DC, raised alarm over the increasing number of deaths among

patients suffering from severe immune suppression, the public health care sys-

tem, reeling from the cuts, was hampered in its effort to do much about the sit-

uation. Despite exhortations of the nation’s leading health experts, funding for

the scientific research that could afford some insight into the intricacies of this

growing puzzling disease remained scarce. Support to agencies responsible for

the surveillance and public education necessary for any kind of effective

preventive intervention was vastly inadequate. So little attention was given to

AIDS by the Reagan administration that five years into the crisis, in 1986, the

Institute of Medicine called the government’s effort to stimulate scientific

AIDS research “woefully inadequate.”5 Complicating matters was the wide-

spread ignorance, fear, and bigotry against those sick and dying of AIDS.

Among the early AIDS victims were homosexual men and drug addicts, two

groups disliked by politicians, many of whom viewed AIDS as a consequence

of immoral behavior and a punishment for an undeniable sinful act. Instead of

victims, these individuals were often viewed as deviants, as criminals. The

stigmatization of AIDS was so strong that Patrick Buchanan, who served as

Communications Director under President Reagan, wrote that the victims had

“declared war upon nature, and now nature is extracting an awful retribution

(AIDS).”6 The general public was so shockingly prejudiced that records show

that more than 75% of mainstream America at the time had no sympathy for

those suffering and dying from AIDS.7

In the midst of this social and political climate, AIDS was spreading rapidly.

By mid-1982, more than 450 cases had been identified, and by the end of that

year, an additional 300 more cases were identified, signifying a doubling time

approximately every six months! Relentless and unforgiving, the AIDS toll

topped almost 16,000 by 1985, more than 8,100 of whom died from this incur-

able disease.8

AIDS AND INTRAVENOUS DRUG USERS

IDUs are often the forgotten stepchild of the AIDS crisis, overlooked and

neglected. Yet, they actually play a significant role in contributing to the global

spread of AIDS. Among IDUs, HIV infection is typically spread by the sharing

of contaminated needles and syringes through blood–blood transmission. To

feed their craving for drugs, many IDUs use recycled contaminated syringes

previously used by others because of the scarcity and high price of clean nee-

dles. According to Daniel Fernando, a street ethnographer of intravenous (IV)

drug use, an addict either has to “rent a used needle or syringe either for a

share of drugs or a dollar or go to a shooting gallery since he/she cannot buy

and carry a needle without fear of arrest.”9
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The number of AIDS cases directly attributable to IDUs has consistently

climbed annually since the epidemic began in 1981. In the United States, the

relative number of drug-abusing AIDS patients soared from less than 4% in

1981 to 17% in 1984 to 28% in 1993 (see Figure 6.1).10 By 2003, an estimated

218,000 individuals had been infected with HIV/AIDS that was directly related

to their IV drug abuse. Another 93,000 cases were indirectly attributable to IV

drug abuse. The disparity in the rate of IV drug abuse-associated AIDS is strik-

ing. In a survey conducted in twenty-five states, the CDC found that more than

two-thirds of IV drug use-associated HIV cases were among African Ameri-

cans and Hispanics.11

As early as 1982, concerned activists saw the inaccessibility to clean needles

as a problematic impediment to preventing AIDS. Many individuals began dis-

tributing uncontaminated syringes to IDUs in hopes of saving a few lives. Doc-

tors and nurses often left packs of syringes “in view of someone they knew

who was injecting drugs, then walk[ed] out of the room.”12 The logic behind

clean needle distribution was that if IV drug addicts only inject with clean nee-

dles, the probability of HIV transmission would be dramatically reduced.

In direct contrast to the U.S. experience at the time, other countries were

taking a more proactive policy regarding the distribution of clean needles. The

Amsterdam Junkie Union, a drug-users advocacy group, introduced the first

organized NEP in the world in 1984.13 Troubled by the actions of an inner-city

pharmacist who discontinued selling syringes to IDUs, the Junkie Union, with

Figure 6.1

AIDS cases attributed to intravenous drug use, 1983–1993 (CDC HIV/AIDS

Surveillance Reports).
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the support from the Dutch municipal Health Services, provided an anony-

mous, accessible service that became the cornerstone of HIV prevention among

IDUs. The Dutch adapted a pragmatic approach to the problem. The thinking

was that if it is not possible to cure a drug addict, then one should try to mini-

mize the harm that the drug addict does to himself or to others.

The British followed the Dutch lead and established NEPs as a means to

reduce the spread of HIV among IDUs. A global expansion of NEPs soon fol-

lowed in both developed and developing countries including Australia, Canada,

Russia, Ukraine, Bangladesh, India, and Pakistan. By 2000, at least forty-six

countries reported having at least one operating NEP in their region.14 But not

so in the United States. The concept of NEPs had was raised in the mid-1980s,

but the program was seen by many as condoning drug use. Also at that time,

there was little proof that the program actually worked, which impeded the

proponents’ arguments for establishing such programs. Almost twenty years

later, the debate is still ongoing.

THE U.S. POLITICAL CLIMATE

From a public health perspective, needle exchange was a seemingly flawless

intervention. It addressed the identified cause and mode of transmission, and if

implemented correctly, had the potential to be 100% effective in preventing

HIV/AIDS infection. Had it been possible to ensure that every injection

involved only sterile syringes, the spread of HIV/AIDS among IDUs could

have been significantly reduced. Rational as the concept seemed, the execution

faced significant social and political obstacles in the United States.

Guided by the political agenda of the War on Drugs, the Model Drug Para-

phernalia Act of 1979 (MDPA) was passed. This act made it unlawful to manu-

facture, sell, or distribute a wide range of devices and drug paraphernalia if it

was known that they would be used to introduce into the human body a con-

trolled substance in violation of controlled substance laws. Many states endorsed

variants of the drug paraphernalia statutes and regulations that were closely mod-

eled after the MDPA. Hypodermic syringes and needles were on the top of the

prohibition list. From a political perspective, NEPs were still an anathema.

From Nixon’s “War on Drugs” to Nancy Reagan’s “Zero Tolerance,” federal

officials had consistently and vocally opposed not only the illicit use of recrea-

tional drugs, but also NEPs. As William Bennett, former director of the Office

of National Drug Control Policy under President George H.W. Bush, described,

The simple fact is that drug use is wrong . . . it degrades. It makes people less than they

should be by burning way a sense of responsibility, subverting productivity, and making

a mockery of virtue. Using drugs is wrong not simply because drugs create medical

problems; it is wrong because drugs destroy one’s moral sense. People addicted to drugs

neglect their duties. The lure can become so strong that soon people will do nothing

else but take drugs. They will neglect God, family, children, and jobs—everything in

life that is important, noble, and worthwhile—for the sake of drugs.”15
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The party line of the Bush I presidency was that illicit drugs were turning

America into a battlefield where children were murdered and robbery was

rampant. When the idea of clean needle distribution was discussed, conserva-

tives immediately equated the distribution of clean needles with illicit drug use

and feared that easier access to clean syringes might provide the impetus for

more Americans to experiment with these addictive substances. Also at this

time, similar sentiments were held by much of the populace.

Clean needle access also ran up against many other legal obstacles. In

numerous states, syringe prescription statutes prohibited the dispensing and

possession of syringes without a valid medical prescription. Some states even

had statutes requiring pharmacists to obtain proof of identification from

patients requesting syringes before the clean needles could be dispensed. Poli-

tics, not science, inspired these actions.

THE TACOMA EXPERIMENT

NEP advocates knew that complete drug elimination would take time and

money—two things that those fighting the AIDS epidemic did not have. In

1984, the incidence of heroin abuse reached 90,000 people, 43% greater than

the incidence in 1980.16 Yet, federal funding allocated to treating drug addic-

tion had dramatically decreased over the years. Publicly funded treatment pro-

grams became such a rarity that among the 200,000 IV drug users in New

York City, only 38,000 slots were available.17 It was obvious that there was an

urgent need to do something, even without the support of Washington.

Dave Purchase of Tacoma, Washington, took matters into his own hands. In

the summer of 1988, he organized the first NEP in the United States. Originally

funded by the Mahatma Kane-Jeeves Memorial Dope Fiend Trust, Dave Pur-

chase set up a table in downtown Tacoma to exchange needles and syringes,

albeit illegally. Angry community leaders and annoyed residents did everything

from issuing memos to outright protesting, but like a tenacious bulldog armed

with strong conviction, Purchase would not yield. Eventually, the Tacoma pro-

gram expanded into the Point Defiance AIDS Project, which inspired other

advocacy organizations such as the National AIDS Brigade, Act-Up, and the

North American Syringe Exchange Network to launch similar efforts in other

cities across the country. Perhaps not surprisingly, these programs also ran up

against political and social barriers that forced the majority of them to remain

underground and even operate illegally, directly defying existing laws and

regulations.18

THE CASE FOR HARM REDUCTION

From the perspective of Dave Purchase and other like-minded advocates,

multifaceted intervention strategies were needed. That is, rather than condemn-

ing illicit drug use, programs were needed to address not only the conditions of
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use but also the use itself—an approach later coined as harm reduction. Why

people use recreational drugs became a legitimate question that needed

answers. Historically, psychologists have used four different theories to explain

the etiology of substance addiction: biological, personality, behavioral, or psy-

chosocial. The biological approach, as explained by Lovett in 1974, is built on

the assumption that drug dependence results from a metabolic deficiency;

addicts are inherently predisposed to drug use because genetically, they are

more susceptible to severe withdrawal symptoms.19 Personality theorists

argued that there exists an “addiction-prone personality,” characterized as

being impulsive, egocentric, and antisocial.20 The behaviorists opined that

addiction was the byproduct of positive conditioning, that each injection pro-

vided a powerful reinforcement through an immediate rush of satisfying sensa-

tion.21 And psychosocial modelists attempted to explain substance abuse in

terms of the interaction between an individual’s behavior and his environment.

Today, it is now well accepted in the social scientific community that sub-

stance abuse is caused by a complex interplay of many factors. Where a person

lives, with whom he interacts, his outlook on control, his perception of goals

and opportunities, as well as the availability of drugs all are important factors

contributing to drug-seeking behavior. In order to rid a society of substance

use, there was a need for a multidimensional approach. It would not be suffi-

cient just to treat an addict, one also had to address the issues of poverty and

homelessness, and the flow of illicit drugs from their source to the cities where

they were then sold.

THE PROHIBITIONIST REBUTTAL

From the prohibitionist perspective there is there is a thin line between

morality and AIDS prevention. The thrust of NEP opposition was focused

primarily on its social implications. Would we be sending a message to our

children that recreational drug was condoned if we said yes to needle

exchange? Would we be encouraging more illicit drug use by making clean

syringes more accessible, thereby exacerbating a social sickness that was

already much too prevalent? The Office of National Drug Control Policy

viewed NEPs as an admission of failure. “We must not sound a retreat in the

war against drugs by distributing clean needles to intravenous drug users in

the hope that this will slow the spread of AIDS. . . . there is no getting around

the fact that distributing needles facilitates drug use and undercuts the credibil-

ity of society’s message that using drugs is illegal and morally wrong.”22 To

the opponents, giving an intravenous drug user a needle is like handing a pyro-

maniac a lighter—it’s irresponsible, immoral, and dangerous. In the words of

General McCaffrey, director of national drug policy under President Clinton,

“We owe our children an unambiguous ‘no use’ message . . . and if they should

become ensnared by drugs, we must offer them a way out, not a means to con-

tinue addictive behavior.”23
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What followed was a series of unscientific anecdotal stories in which the

harmful impact of NEPs and their dangers were grossly exaggerated. Images of

heroin addicts being driven to overdose and uncontrolled level of violence res-

onated on Capitol Hill. In the mid- to late 1980s, Congress passed a series of

subsequent legislations that further prohibited federal funding of any programs

that supported the distribution of new syringes. For example, Congress enacted

the Mail Order Drug Paraphernalia Control Act, which was part of the Anti-

Drug Abuse Act of 1986. This act provided federal enforcement with the

authority to strictly prohibit the sale and transportation of drug paraphernalia,

including syringes, in interstate commerce. The Department of Health and

Human Services, in 1990 and 1991 appropriation acts, specifically banned the

funding of NEPs unless the Surgeon General or the President of the United

States could certify that such programs were effective interventions in prevent-

ing the spread of HIV without encouraging the use of illegal drugs. This action

was taken before scientific findings regarding the effectiveness of NEPs even

became available.

THE SCIENTIFIC FINDINGS: WHAT DID THE RESEARCH SHOW?

Given the hostile political and economic climate that the scientific commu-

nity faced in the United States, much of the early research on NEPs was

conducted in Canada and Europe, where the political leadership was more

receptive to clean needle access. The first sizable and systematic study assess-

ing the effectiveness of NEPs was undertaken by a team of investigators from

Middlesex Hospital and the University College London Medical School, the

findings of which were published in May of 1989 in the journal AIDS. In this

study, 121 syringe exchangers were followed for one year at which time there

was a documented decrease in high-risk injection practices (i.e., the rate of

lending and borrowing used needles) without any changes in the frequency of

injection.24 In another study conducted in Amsterdam, findings showed a

significant reduction in needle sharing among the 263 drug users and that there

was no observable rise in intravenous drug use.25 Other studies also reported

the ability of NEPs to provide protection for drug users,26,27 to reduce the

transmission rate of HIV and hepatitis C,28,29 and to encourage enrollment into

treatment programs.30,31

These studies, and others like them, continued to show that NEPs were asso-

ciated with positive health outcomes. For example, in a comprehensive review

of the effectiveness of NEPs in reducing HIV/AIDS risk behavior and HIV

seroconversion among IDUs found that of the forty-two studies reviewed,

twenty-eight found positive effects associated with the use of syringe

exchange, two found negative associations, and fourteen found a mix of posi-

tive and negative effects.32 Countries that introduced NEPs aggressively and

early, such as Australia, had a sharp immediate decrease in IDU-associated

HIV infection after implementation.33
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Because the evidence showing that IV drug use was an important factor in

HIV transmission, many prominent scientific leaders and respected organizations

such as the former U.S. Surgeon General Dr. David Satcher, the Institute of

Medicine, the National Institutes of Health, and the World Health Organization

began giving their stamp of approval of the effectiveness of NEPs. Based on the

accumulated evidence, it was clear and unequivocal that NEPs could and did

save lives. In the United States, on the state and county levels, such evidence

provided the impetus for some local officials to act in a positive and proactive

manner. Progressive states began loosening their respective drug paraphernalia

and prescription laws to permit short-term operation of NEPs albeit in limited

settings. In 1987, Oregon became the first state to deregulate its drug parapher-

nalia law, excluding syringes from the list of paraphernalia. A total of twelve

states have removed barriers from their state law to syringe access since 2003

(see Table 6.1). But on a federal level, the reaction was quite different.

As the scientific evidence accumulated, Congress and the White House con-

tinued to choose to ignore, dismiss, and dispute the scientific findings. To

many of the politicians in Washington, the findings did not qualify as “proof.”

And for the few who conceded to scientific findings, the public endorsement of

such a controversial subject was just too risky a political stance to take. Appa-

rently, most politicians did not want to jeopardize their careers, so they stayed

silent. Despite his advisory AIDS council issuing a memo, warning that the

“lack of political will can no longer justify ignoring the science. . . . every day

that goes by means more needless new infections and more human suffering,”

the Clinton administration did not have the courage to lift the federal funding

ban; it simply was too politically risky to do otherwise.34 Interestingly,

concomitant with this subtle improvement, public opinion, too, had begun to

shift to a pro harm reduction. In a 2000 survey conducted by the Lindesmith

Table 6.1

Significant Events in the NEP Debate

Year Significant events

1979 • Model Drug Paraphernalia Act (MDPA) was passed by the Drug

Enforcement Agency: originally intended to provide a means of

prosecuting operators of “head shops”

1987 • Oregon became the first state to deregulate its drug paraphernalia law to

exclude syringes

1984 • Junkie Union introduced the first organized NEP in Amsterdam

1988 • Ban on federal funding for NEPs enacted; could be lifted only if the

President of the United States or the Surgeon General determined that

NEPs reduced the transmission of HIV infection and did not increase

drug abuse

(Continued)
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Table 6.1 (Continued )

Year Significant events

• First U.S. NEP established in Tacoma, WA

• Comprehensive Alcohol Abuse, Drug Abuse, and Mental Health Amend-

ments Act of 1988 specified that no funding could be used to “carry out

any program of distributing sterile needles for the hypodermic injection

of any illegal drug or distributing bleach for the purpose of cleansing

needles for such hypodermic injection.”

1989 • Wisconsin deregulated its drug paraphernalia law to exclude syringes

1990 • The Ryan White Comprehensive AIDS Resources Emergency Act of

1990 included provisions to prohibit funding to be spent on NEPs

• A pilot NEP was set up in New York City

1992 • Connecticut deregulated its drug paraphernalia law and prescription law

1993 • Maine deregulated its prescription law

1995 • More than 60 U.S. NEPs are in operation, in 46 cities across 21 states

1997 • Maine deregulated its drug paraphernalia law

• Minnesota deregulated its drug paraphernalia law

1998 • Secretary of the Department of Health and Human Services, Donna

Shalala, issued findings required to lift the ban on federal funding, but the

Clinton administration declined to seek funding for SEPs or for research

2000 • Surgeon General report endorsing NEPs as an effective means to prevent

HIV was published

• New York deregulated its drug paraphernalia law and prescription law

• New Hampshire deregulated its drug paraphernalia law and prescription

law

• Rhode Island deregulated its drug paraphernalia law and prescription

law

2001 • Riders to the fiscal year not only prohibited the district from funding

syringe exchange, but also barred a privately funded SEP from operating

close to public housing and within 1,000 feet of a school

• New Mexico deregulated its drug paraphernalia law

• Hawaii deregulated its drug paraphernalia law

2002 • 2002 appropriation removed restrictions on the operation of the private

SEP, but maintained the ban on federal funding

• Washington deregulated its drug paraphernalia law

2003 • Illinois deregulated its drug paraphernalia law and prescription law

2005 • At the United Nations Office on Drugs and Crime 48th Session, the

commission backed away from its harm-reduction support because of

political pressure from the United States

Source: United Nations Office on Drugs and Crime.



Center Drug Policy Foundation, 71% of Americans surveyed express support

of federal funding for NEPs.35

Today, four presidential administrations and five surgeon generals later, the

twelve-year-old federal funding ban of NEPs continues to be in effect. The United

States remains the only country in the world to directly oppose the scientifically

proven cost-effective intervention in preventing HIV and AIDS. The federal ban

in funding NEPs, coupled with reluctance of most politicians in Washington, DC,

to take a controversial stance, left NEPs across the nation struggling. Fortunately,

thanks to the very generous donations from private philanthropists, foundations,

and state funding, the existing 148 NEPs in the United States were able to distrib-

ute more than 24.9 million syringes in 2005. There are some NEPs that are

legally recognized now, through a patchwork of local statutory exemptions, judi-

cial declaration, and other means that managed to circumvent existing legal

restrictions. Interestingly, the number of AIDS cases that could be attributed to

intravenous drug use has declined by 68% since 1994 (see Figure 6.2).

While these accomplishments represent great victories in the war against

AIDS, much work remains to be done. The availability of clean syringes

remains far below the estimated 1.7 billion IV drug-related injections that

occur in America each year. Needle exchange in at least nineteen states is still

considered illegal. Thirteen states continue to impose prescription requirement,

either through statutes or regulation. Twenty-one states only permit pharmacies

to sell syringes (see Table 6.2).36 In a study conducted in 2000, over 20% of

the NEPs surveyed experienced “problems with their legal status,” and 30%

were harassed by local law enforcement officers.37

Figure 6.2

Number of NEPs and adult AIDS cases attributed to intravenous drug use (CDC).
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Table 6.2

Needle Exchange Laws Summary, 2004

State

Syringe

prescription

requirement

Only

pharmacies

allowed to

sell syringe Pharmacy regulations

State drug

paraphernalia law

AL X X

AK None

AR X

AZ X

CA X (except for

use with

insulin or

adrenaline)

X Record keeping, ID,

display

Exempt MDs and

pharmacists

CO Omit reference to

syringes

CT X (for >10

only)

X Record keeping,

display

Exempt some or all

syringes

DC X

DE X Record keeping, ID,

display

X

FL X (sale to

minors only)

X

GA X Information, display Exempt pharmacists

HI Exempt MDs,

pharmacists, and

healthcare institutions

ID X

IL X (only to

minors, or

for >20

only)

X Exempt some or all

syringes

IN X Record keeping, ID Exempt some or all

syringes

IA Other exemption

KS X

KY Information, record

keeping, ID, display

X

LA X Information, Record

keeping, ID, Display

Other exemption

(Continued)



Table 6.2 (Continued )

State

Syringe

prescription

requirement

Only

pharmacies

allowed to

sell syringe Pharmacy regulations

State drug

paraphernalia law

ME X (for >10

only)

X ID Exempt some or all

syringes

MD X Information, record

keeping, ID

MA X X Record keeping,

ID, display

Other exemption

MI Omit reference to

syringes

MN X Exempt some or all

syringes

MS X

MO X

MT Exempt MDs and

pharmacists

NE X

NV X (except for

asthma or

diabetes)

X Omit reference to

syringes

NH X (for >10

and minors

only)

X Record keeping Exempt some or all

syringes

NJ X X Record keeping X

NM Exempt pharmacists

NY X (for >10

only)

X Record keeping Exempt some or all

syringes

NC X

ND X

OR Exempt some or all

syringes

OH X Information,

display

Exempt MDs and

pharmacists

OK

PA X

RI X Display Exempt some or all

syringes

(Continued)



Drug users are routinely bothered and penalized by the police while traveling

to and from NEP sites, even in the “legal states.” The impact of such police har-

assment can be tremendously damaging; it serves as barrier to discourage drug

users from utilizing the invaluable services. Jamie D, a volunteer at a NEP in

San Francisco, California, said in an interview with researcher Bridget Price:

Although a needle sales charge is rarely prosecuted in court, the police still use it as an

arrestable offense to get people off the streets and as temporary punishment. Addicts

often experience painful heroin withdrawal symptoms while in custody prior to being

released by the judge. Even though the vast majority of these arrests are dismissed, the

effect of them has been to increase the reluctance of injectors to carry large numbers of

needles around with them. It further discourages people from coming to needle

exchange and from using the services most effectively when they do come.38

“I think I was wrong about that,” Clinton reflected at the 2002 International

AIDS Conference in Barcelona, referring to his decision not to lift the federal

funding ban on NEPs while in office.39 In our fight against AIDS among IDUs,

Table 6.2 (Continued )

State

Syringe

prescription

requirement

Only

pharmacies

allowed to

sell syringe Pharmacy regulations

State drug

paraphernalia law

SC X Information, record

keeping, ID

Omit reference to

syringes

SD

TN X Information Exempt MDs and

pharmacists

TX X

UT X

VT X

VA X (for minors

<16 only)

X Information, record

keeping, ID,

display

Other exemption

WA Information Exempt pharmacists

WV X Exempts licensees

WI Exempt some or all

syringes

WY Omit reference to

syringes

Source: Lethal Injections: The Law, Science, and Politics of Syringe Access for Injection Drug Use.
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we are fortunate that a scientifically proven, cost-effective prevention strategy

exists. Yet, in the United States, the usefulness of such strategy was to a large

extent overshadowed by unwavering political stubbornness. The polarized

debate of the pros and cons of NEPs continues to stymie federal policy. Indi-

vidual states have taken action, but there is little uniformity in law among

them. Some would argue that the time is long overdue to separate the War on

Drugs from the War on AIDS. To do anything otherwise would be unethical,

discriminatory, and irresponsible.
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7

Bleak House and Beyond: How

Tuberculosis Control Got Side-tracked

In the late 1980s, New York City was in the midst of a dramatic epidemic of

tuberculosis (TB). With just 3% of the U.S. population, the city had 15% of

the nation’s TB cases. In some areas of the city, particularly the inner city,

poor neighborhoods, the rate was astonishingly high. In central Harlem, for

example, the incidence of TB cases was 45 times the national average!1 The

resurgence of TB both in the United States and globally continues unabated. In

fact, one could argue that with the increase in multidrug resistant strains of

TB, the situation is far worse now than a few decades ago. What are the factors

that have contributed to this situation, and could it all have been avoided with

more careful attention paid to prevention and control? Has the focus on other

infectious diseases eclipsed the seriousness of the TB pandemic? HIV/AIDS,

for example, has dominated the headlines worldwide for so long that other

equally dangerous infectious diseases have remained in the background. Were

health and governmental officials too complacent in their efforts to treat those

infected with TB?

The history of the rise and fall, and again rise, in TB is a sad, yet instructive

one. TB is a preventable and treatable infectious disease, and there is a cost-

effective cure for this disease, which is not the case for many other infectious

diseases. TB is a political as much as a medical problem—and so are the solu-

tions. It just depends on how much governments are prepared to spend. Apa-

thy, complacency, funding cuts, and lack of access to treatment, individually

and collectively, helped create the situation we face today. Ironically, unlike

other deadly infectious diseases, TB more often than not responds quickly and

effectively to treatment.



TB continues to pose a huge threat to global health and is today still one of

the world’s most serious infectious disease. More than 2 billion of the world’s

6 billion people are infected with the latent form of TB (an individual has a

TB infection, but does not have TB disease).2 Whereas HIV/AIDS is estimated

to kill 3 million people each year, and malaria, another prevalent potentially

deadly infectious disease, kills 1 million individuals a year, TB is estimated to

kill 2 million people annually.3 “Tuberculosis is a disease that is slow and

patient, relentless and effective—and year in and year out, sends millions to

their graves as it travels around the globe.”4

In 1993, 111 years after the causative organism was identified and 50 years

after the introduction of effective therapy, the World Health Organization

(WHO) declared TB a “global emergency.” Yet, more than a decade later, this

infectious disease continues to be a major killer worldwide. With millions of

people traveling from country to country, and with the migration of peoples

worldwide, the spread of this airborne disease, which knows no geographic

boundary, is almost guaranteed. In many parts of the world, there are

multidrug-resistant strains of TB now impervious to a broad menu of drugs that

once effectively stopped this disease. Indeed, drug-resistant TB remains a huge

and growing problem worldwide.

According to the WHO, TB infection is currently spreading at the rate of

one person per second. A 1996 study by the World Bank and Harvard Univer-

sity reported TB as a leading cause of “healthy years lost” among men and

women of reproductive age.5 Unfortunately, a decade later, the situation has

not improved. In many resource-poor countries, women bear a disproportionate

burden of poverty, ill-health, malnutrition, and disease. Worldwide, for exam-

ple, it is estimated that more than 900 million women are infected with TB, a

disease that causes more deaths among women than all causes of maternal

mortality combined. An average of fifteen years of income is lost if an individ-

ual dies of TB. One study focusing on India, where TB is endemic, found the

potential for enormous social and economic disruption, which would hamper

the nation’s ability to develop.6

For those who are HIV-positive or who have full-blown AIDS, conditions

that weaken the human immune system and make an individual much more

vulnerable to disease, the likelihood of acquiring TB is quite high. Indeed,

individuals who are HIV-positive and infected with TB are up to fifty times

more likely to develop active TB than those who are HIV-negative. TB contin-

ues to be one of the leading causes of death in HIV-infected individuals as well

as among other immunosuppressed IV drug users.

The history of TB control provides a cautionary tale to those entrusted to

safeguard the health of the public. As history has shown, ignoring the reality

that TB is a major infectious disease worldwide is dangerous; an untreated per-

son with active TB can infect others quite easily. But history also shows that

TB control programs, if poorly funded and mismanaged, can do more harm

than good. Acquired resistance may develop during TB therapy because of
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inadequate treatment regimen, poor compliance with the treatment regimen,

patients not taking the prescribed drug regimen appropriately, or treatment pro-

grams using low-quality medication.

As is the case with the other examples presented in this book, one cannot

fully understand the successes and the failures of TB control without a discus-

sion of the interaction of politics and economics. Perhaps, in this specific

instance, complacency also must be mixed into the equation for a more com-

plete understanding of how we managed to let the bacterium Mycobacterium
tuberculosis gain the upper hand.

WHAT IS TB?

TB, from the Greek word, phthisis (to waste away), is an infection caused

by the bacterium Mycobacterium tuberculosis, which most commonly affects

the lungs, but also can affect the central nervous system (meningitis), as well

as the lymphatic, circulatory, genitourinary systems and bones and joints.

Symptoms include a productive, prolonged cough of more than three weeks’

duration, chest pain, fever, chills, and night sweats, among others. TB is spread

by aerosol droplets expelled when an infected person coughs, sneezes, or spits.

Those who are in close contact with an infected individual are at highest risk

of becoming infected. Of note, however, is that transmission can only occur

from those with active TB disease, not latent TB infections. The distinction

between latent TB and active TB is important because treatment options will

be different. Fortunately, most of those infected with TB have asymptomatic

latent TB infection (LTBI). Indeed, not all those infected by the tubercule

bacillus develop overt disease. Only a minority of cases do. The annual risk of

a tuberculin-positive person developing active TB is about 0.2%.7 Neverthe-

less, the pool of infected individuals worldwide is huge so even with a 0.2%

conversion, millions will develop active TB each year. Among those with TB

disease, history has shown that isolating those with active disease and initiating

antituberculous therapy can stop the chain of transmission. Treatment with

appropriate antibiotics kills the bacteria, and scar tissue eventually replaces the

affected area.

TB’S LONG HISTORY

TB is not a new disease by any stretch of the imagination. Skeletal remains

indicate that prehistoric humans (4000 BC) had TB, as did ancient Egyptians,

whose skeletal remains showed deformities consistent with TB disease (3000–

2400 BC). Evidence of TB appears in Biblical scripture, in Chinese literature

dating back to 4000 BC, and in religious books in India dating back to 2000

BC. Around 460 BC, Hippocrates identified phthisis as the most widespread

disease of the time, and it was almost always fatal. Aristotle referred to

phthisis and its cure around 350 BC. Although it is widely believed that
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Christopher Columbus and his crew introduced TB to the New World, TB

bacterium DNA was found in the mummified remains of a woman who had

died in the Americas 500 years before Columbus set foot on Hispanola.

TB epidemics were frequent in Europe, reaching a peak in the late eigh-

teenth century and early nineteenth century. In 1882, a time when TB was rag-

ing throughout Europe, the German biologist Robert Koch presented to the

scientific community his discovery of the organism that caused TB. Based on

the small rounded bodies (tubercles) found in diseased tissue, he coined the

name tubercle bacillus. Koch received the Nobel Prize in physiology or medi-

cine in 1905 for this discovery.

TB was made a notifiable disease in Britain after the establishment in the

1880s that the disease was contagious. There were campaigns to stop spitting

in public places, and emphasis was placed on improving social conditions and

educating the public about good hygiene and health habits. In their review of

the history, politics, and the control of TB, Fairchild and Oppenheimer found

support for the hypothesis that public health measures, along with other factors,

led to falling rates of TB mortality beginning in the late nineteenth century.8

The TB sanatorium movement, started in Germany, advocated isolating TB-

infected individuals in sanatoriums, outside of the cities, where they would

purportedly benefit from fresh air, bed rest, and nutritious foods. While this

movement probably helped stem the spread of the disease by removing those

infected from the general public, in the early days of the movement, 75% of

those who entered a sanatorium were dead within five years.

Anti-TB organizations were formed in the United States and in Europe

around the end of the nineteenth century. In 1902, the first International Con-

ference on Tuberculosis was held in Paris, and the double-barred cross (an

adoption of the Cross of Lorraine used by the Knights of the First Crusade)

was selected as the symbol for the fight against TB (now the symbol of the

American Lung Association). In America, efforts to fund the many TB sanato-

riums that were being built focused on selling Christmas seals (adapted from a

method that was originated in Denmark). These seals were sold for a penny

each at the post offices and thousands of dollars were raised to help children

and adults with TB.

Efforts on both sides of the Atlantic Ocean were ongoing to try to find a

cure or a treatment for this deadly disease, a disease of the rich and the poor.

Albert Calmette and Camille Guerin, in 1906, had the first success in develop-

ing a vaccine against TB. Developed from attenuated bovine strain TB, BCG

(Bacillus of Calmette and Guerin) was first used on humans in 1921 in France.

To this day, many countries use the BCG vaccine as part of their TB control

program, but in the United States, this vaccine is not routinely recommended

now.

One of the milestones in TB history occurred in 1940 when Waksman and

his team at the University of California isolated an effective anti-TB antibiotic,

antinomycin.9 While a major breakthrough, antinomycin proved to be too toxic
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for use in humans or animals. The development of the antibiotic streptomycin,

also in the 1940s, proved to be the magic bullet. A critically ill TB patient, in

1944, was administered streptomycin, and almost immediately the bacteria

disappeared from his sputum and he made a rapid recovery. M. tuberculosis
met its match. A rapid succession of drugs helped make treatment a reality.

But, prevention and control of TB was, and still is, a pressing public health

issue.

TB PREVENTION AND CONTROL IN THE UNITED STATES

TB prevention and control efforts tended to focus on three strategies: (1)

identify and treat those with TB, (2) find and evaluate individuals who have

been in contact with TB patients to determine whether they have TB infection

or disease, and if so, then treat them and make sure that they complete the

course of therapy, and (3) test high-risk groups for TB infection. This strategy

has not changed much over the decades. In the late nineteenth century in New

York City, for example, Dr. Hermann Michael Biggs, the Chief Inspector of

the Division of Pathology, Bacteriology, and Disinfection for the New York

City Board of Health, made similar recommendations to the Board of Health.

The key, then and now, is to find those individuals with active TB and treat

them. An educational campaign to alert the public of the dangers that the dis-

ease posses to himself/herself and to others should accompany any treatment

and control program.

While Dr Biggs was a pioneer in the development of a model TB control

program that was emulated by other health departments across the country, the

federal government’s control program did not occur until the mid-1940s when

the 1944 Public Health Service Act (Public Law 78-410) authorized the estab-

lishment of a TB control program (Tuberculosis Control Division in the Bureau

of State Services of the Public Health Service). The Public Health Service pro-

vided supplemental fiscal support to state and local health departments for TB

control activities through formula grants and special grants-in-aid. The focus

was to be on case finding as well as measures for prevention, treatment, and

control.

Mass x-ray screening for TB was organized in 1947, and over 20 million

individuals were screened. Well-known figures posing for an x-ray, Santa

Claus being one such example, were used in advertisements to encourage the

public to be screened. With the introduction of antibiotic drugs to treat TB in

the late 1940s and early 1950s, a new era in TB control was introduced. TB

patients were treated in hospitals and local community clinics rather than sana-

toriums. Morbidity declined dramatically. By 1970, only a few sanatoriums

and TB hospitals remained.

Declining TB mortality, however, resulted in a shortsighted cutback in fund-

ing from federal, state, and local agencies responsible for TB control. Since the

incidence and prevalence of TB was low, money that had been allocated to TB
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programs was allocated to fund other programs. Unfortunately, a series of

cumulative events created a situation that caught officials off-guard. The public

health infrastructure that had so successfully addressed TB treatment, control,

and prevention was not prepared for what was to come.

In 1989, the Centers for Disease Control and Prevention (CDC), the U.S.

federal government’s lead agency for TB prevention, control, and elimination,

published A Strategic Plan for the Elimination of Tuberculosis in the United
States.10 Building on the success of past TB detection and control programs, the

plan was to eliminate TB in the United States by 2010. Several events collided

to make it almost impossible to achieve this objective. In particular, HIV/AIDS,

first identified around this time, had a direct impact on the renewed rise of TB.

In hindsight, we now know that TB and HIV coinfections strained the health

system, and to make matters more complicated, multidrug-resistant TB was con-

founding treatment and control efforts. Mortality was on the increase, and there

was a serious need to develop new TB control programs to address this issue.

Concomitant with the HIV/AIDS epidemic and its effect on the TB rate,

other factors also contributed to the renewed rise in the incidence of TB.

Nearly half of the reported new cases of TB were occurring in individuals who

immigrated to the United States. These foreign-born individuals came from

countries where TB is endemic (Mexico, the Philippines, China, India, and

Vietnam). Indeed, the elimination of TB was (and still is) seriously threatened

by the very high rates among foreign-born individuals who migrated to other

areas. The TB case rate among foreign-born persons is at least eight times

higher than among U.S.-born individuals.11

During the 1980s, TB was making a menacing comeback; the incidence

increased an alarming 20% from 1985 to 1992.12 In hindsight, the resurgence

can be linked to the significant government funding cutbacks for TB during the

1970s. The funding cutbacks that were put in place resulted in the deterioration

of existing TB control programs, and the end result was that TB control offi-

cials had very few resources with which to address the resurgence of the dis-

ease. Also, those receiving treatment, many of whom who used injection drugs

or had psychiatric problems, did not take their medicines regularly. This situa-

tion allowed patients with infectious TB to remain a threat to others; relapse

was frequent. Worst of all, noncompliance led to the emergence of drug-resistant

cases of TB.

The CDC reacted to the situation by publishing the National Action Plan to

Combat Multidrug-Resistant Tuberculosis in 1992 to complement the 1989 TB

elimination document.13 In an effort to highlight the “cycle of neglect,” which

was coined to characterize TB control efforts, the CDC also commissioned the

Institute of Medicine (IOM) to conduct a study to determine whether TB elimi-

nation was still feasible as a national goal, and if so, to provide recommenda-

tions on how to make that goal a reality. The report, Ending Neglect: The
Elimination of Tuberculosis in the United States, concluded that TB elimina-

tion was feasible but would require “aggressive and decisive action beyond
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what is now in effect.”14 The IOM called for controlling TB; developing new

tools for TB diagnosis, treatment, and prevention; increasing the U.S. effort to

fight the global epidemic; and mobilizing and sustaining public support for TB

elimination. A new tough-love approach, including forcible detention, was

advocated.

There actually was a decline in the incidence of TB during the 1990s, which

can be directly attributable to the increase in treatment and control activities.

From 1992 to 2001, for example, the incidence of TB in the United States

decreased by 40%.15 Again, this dramatic reduction is attributed to effective

TB control programs that identified people with TB, prompt initiation of appro-

priate therapy, and innovative efforts to ensure that therapy would be com-

pleted. But, the decline in rates was not uniform.

One study that looked at factors associated with decreases in TB cases in the

United States from 1993 and 1994 found that the decrease was confined to

U.S.-born individuals primarily as a direct result of treatment and control activ-

ities. The researchers cautioned that continued success in preventing the occur-

rence of active TB would require sustained efforts to ensure appropriate

treatment and control for all infected persons.16

While treatment and control efforts were benefiting U.S.-born individuals,

TB remained a serious public health problem among certain population groups;

that is, foreign-born persons, those in correctional facilities, the homeless,

those with HIV/AIDS, and drug abusers.17 Reducing the large reservoir of indi-

viduals at risk for progression to active TB, however, is a daunting task. And

without adequate funding, the job is even harder.

THE GLOBAL EMERGENCY OF TB

To control TB in the United States, global control is necessary. That is,

well-organized and well-funded control programs are needed to address the

epidemic at the source, which refers primarily to resource-poor countries. Over

the past decade, twenty-the countries accounted for 80% of all new TB cases,

with more than half concentrated in five countries (Bangladesh, China, India,

Indonesia, and Nigeria).18 Given that disease surveillance is rudimentary in

these countries, surveys of TB prevalence, based on case-finding and bacterio-

logical surveys, are notoriously unreliable. The estimated total number of cases

is most probably an underestimate of the true number of cases.

The Global Partnership to Stop TB is a worldwide movement whose objec-

tive is to accelerate social and political action to stop the spread of TB.19 The

Stop TB mission is to ensure that every TB patient has access to TB treatment;

to protect vulnerable populations from acquiring TB; and to reduce the social

and economic toll that TB exacts from families, communities, and nations. The

Partnership’s approach is coordinated and multinational. But, as the history of

TB clearly shows, money is needed to effectively eliminate TB worldwide.

These efforts were given a significant boost when Bill and Melinda Gates
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announced in 2006 that their charitable foundation would triple its funding

from $300 million to $900 million for TB eradication.20

HOW TO EFFECT TB CONTROL: “DOT”

The goals of anti-TB therapy include ensuring a cure without relapse, pre-

venting death, stopping transmission of M. tuberculosis, and preventing the

emergence of drug-resistant disease.21 In the United States, for example, state

and local health departments have legal responsibility for the prevention and

control of TB. Identifying persons who have TB, ensuring that they complete

appropriate therapy, conducting outreach to find and screen individuals who

have been in contact with TB patients to determine whether they too have TB

infection or disease and then provide them with appropriate treatment, and

screening high-risk populations to detect those who are infected with M. tuber-
culosis and who would benefit from therapy to prevent the infection from pro-

gressing to TB disease.

Successful treatment of TB depends on prescribing an appropriate drug

regimen, as well as ensuring that treatment is completed. Naturally, patient

compliance is a key factor in treatment success. Evidence clearly shows that

self-administered therapy is not very effective primarily because a significant

proportion of patients receiving self-administered treatment do not adhere to

treatment and stop before completing the full course as prescribed.22 Those

treatment and control programs that provide medications directly to the person

and have a medical or public health professional actually watch the individual

swallow the drugs (directly observed therapy—DOT) have been shown to be

very effective. Indeed, DOT has been lauded as the key to recent successes of

the American TB-control efforts, as well as for other nations, and this method

is now the internationally recommended approach to TB control.

There are five components to DOT: (1) political commitment to sustained

TB control, (2) access to TB sputum microscopy, (3) standardized short-course

chemotherapy, (4) uninterrupted supply of drugs, and (5) a standardized

recording and reporting system enabling assessment of outcome in all patients.

A new variation on DOT has been designed recently: directly observed treat-

ment, short-course, or DOTS. DOTS is similar to DOT in that an observer

watches and helps the patient swallow the tablets for the entire short course of

treatment. In a sense, DOT is one element of the DOTS strategy. Standard

short-course regimens can cure more than 90% of new, drug-susceptible TB

cases.23 DOTS, too, has become the internationally recommended approach to

TB control, with its focus on case detection and treatment success and three

measures of impact (incidence, prevalence, and mortality reduction).

As of the year 2000, 149 countries had adopted the DOTS strategy. Both

DOT and DOTS have helped ensure a higher completion rate, helped prevent

the emergence of drug-resistant TB, and enhanced TB control by reducing

transmission of tubercule bacilli as well as the emergence of drug-resistant
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strains.24 In areas where DOTS was implemented, cure rates of up to 95%

were recorded; the DOTS strategy was ranked by the World Bank as one of

the most cost-effective of all health interventions.25 More than 17 million TB

patients have been treated in DOTS programs around the world between 1994

and 2003.

THE NEW GLOBAL CHALLENGE: MULTIDRUG-RESISTANT

TB AND EXTREME MULTIDRUG-RESISTANT TB

We now know that TB control programs that are underfunded often do more

harm than good. Point in fact, inadequate TB control now appears to be a

major cause of MDR-TB. MDR-TB is a form of TB that is resistant to two or

more of the primary drugs used for the treatment of TB, primarily isoniazid

and rifampicin. Resistance to one or several forms of treatment occurs when

the bacteria develops the ability to withstand antibiotic attack and relays that

ability to newly produced bacteria. Resistance to anti-TB drugs in populations

is a phenomenon that occurs primarily because of poorly managed TB care.

Problems include incorrect drug-prescribing practices by providers, poor-quality

drugs or erratic supply of drugs, and also patient nonadherence.

The WHO estimates that up to 50 million persons worldwide may be

infected with drug-resistant strains of TB. It is estimated that 300,000 new

cases of MDR-TB are diagnosed around the world each year, and 79% of the

MDR-TB cases now show resistance to three or more drugs.26 Sadly, mortality

rates of MDR-TB are comparable with those for TB in the days before the

availability of antibiotics. The HIV/AIDS epidemic has most certainly compli-

cated the ability to gain an upper hand in the battle to eradicate TB.

Multidrug-resistant strains of TB have been a particular concern among HIV-

infected individuals. Clearly, the success of treatment depends on how quickly

a case of TB is identified as drug resistant and whether an effective drug

therapy is available. Unfortunately, the second-line drugs used in cases of

MDR-TB are often less effective and more likely to cause side effects.27 Com-

pounding the difficulties of dealing with this new wrinkle in TB control, it is

well known that multidrug-resistant strains of TB are not only more difficult to

treat, but they are also more costly; one case of MDR-TB is estimated to cost

up to $250,000 to treat.28 Moreover, the case fatality is extremely high because

the overwhelming majority of those with MDR-TB die relatively quickly.

While MDR-TB is certainly alarming, very recently a new and extremely

dangerous form of TB was identified: a “virtually untreatable” form of TB has

now emerged according to WHO. Extreme drug-resistant TB (XDR-TB), has

been seen worldwide, including the United States, Eastern Europe, and Africa.

XDR-TB, in addition to the two first-line drugs used to treat TB, is also resis-

tant to three or more of the six classes of second-line drugs. What makes this

strain of TB so lethal is that XDR-TB can infect even the healthiest of people.

While the chance of survival is greater among healthy people because these

Bleak House and Beyond 111



individuals are more likely to be able to fight off the disease, those who have

compromised immune systems due to HIV and AIDS who develop XDR-TB

usually will die within a month. In the most recent outbreak of XDR-TB

located in Kwazulu-Natal, in South Africa, fifty-three patients were found with

XDR-TB. Of these, fifty-two died within twenty-five days, and forty-four of

the fifty-three were tested for HIV and found to be HIV positive. Some experts

think that this is just the “tip of the iceberg.” Since South Africa is the epicen-

ter of HIV and TB, both of these infectious diseases have the capacity to fast-

track MDR into an uncontrollable XDR-TB epidemic. If this epidemic gets out

of control, the impact on a regional and global basis could be severe. XDR-TB

could have a bigger impact on developing nations, especially Africa, because

of the very high prevalence of HIV and AIDS.

WHO has expressed concern over the emergence of the virulent drug-resistant

strains of TB and is calling for measures to be strengthened and implemented to

prevent the global spread of the deadly extreme TB strains. Globally, there have

been just 347 identified cases of XDR-TB, mainly in the former Soviet Union

and in Asia, but the emergence of XDR-TB anywhere in the world poses a threat

everywhere in the world. Paul Sommerfeld of TB Alert said that XDR-TB is

very serious. For the world as a whole, it is potentially extremely worrying that

this kind of resistance is appearing. We are potentially getting close to a bacte-

rium that we have no tools, no weapons against. This form of TB is a likely

death sentence.

WHAT HAVE WE LEARNED?

TB is as much a social and political disease as it is a medical one. Globally,

TB is preventable and treatable, but it all depends on how much each govern-

ment is willing and able to spend to stem the epidemic. Without adequate

surveillance methods, with delays in detecting infected individuals, and without

improving treatment compliance, it is a sure bet that the situation will get

much worse. We know from past experience that failure to ensure treatment

compliance and cutbacks in funding are the main causes of the epidemic of

MDR-TB. If nothing changes, if we do not strengthen and expand detection

and treatment programs, it is estimated that by 2020, nearly 1 billion additional

individuals will be newly infected with TB, 200 million will become sick, and

35 million will die. The WHO Chairman of Mycobacterial Diseases Therapy,

Jacques Grosset, said over a decade ago: “because the problems are political,

not medical, the solution is political. . . .”29
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8

Science, Politics, and the Regulation

of Dietary Supplements

When the Baltimore Orioles pitcher, Steve Bechler, died of heatstroke in 2003,

ephedra, a dietary supplement, was suspected as a contributing factor in his

death. Ephedra, a derivative of the Chinese herb Ma huang was used by many

people to help in weight loss, to boost energy, and to enhance sports performance.

Its synthetic version, ephedrine, is used as a treatment for colds and asthma and is

categorized as a drug. As such, ephedrine is regulated by the Food and Drug

Administration (FDA). Ephedra, however, is categorized as a dietary supplement

and is exempt from federal regulation. As Bechler’s tragic death clearly showed,

there are serious adverse effects associated with this herbal product, including its

powerful stimulatory effects on the cardiovascular and central nervous systems.

While perhaps a dramatic way to shed light on the hidden dangers of many

dietary supplements and herbal products currently widely available, the fact

remains that these products, ranging from vitamins, minerals, herbs, amino

acids, and enzymes, are available without prescription and, because they are

not considered medicines, are not required to undergo the rigorous testing that

drugs do before they go on the market. There is strong evidence that some die-

tary supplements can cause serious adverse reactions, including injury and even

death. Since less than 1% of serious adverse events are reported to the FDA,

the true magnitude of how many people experience an adverse reaction (mild,

moderate, or serious) linked to a dietary supplement is really not known. In

America, dietary supplements are considered safe until proven dangerous,

whereas drugs are dangerous until proven safe.

For years the FDA has struggled to formulate an effective regulatory

approach for dietary supplements but has been seriously hampered by existing



federal law, which clearly states that dietary supplements are to be regulated

like foods instead of drugs. While the manufacturers of dietary supplements

are responsible for ensuring that their products are safe and that their label

claims are accurate and truthful, by law, they are not required to conduct stud-

ies to show a supplement’s safety before the product is marketed nor do they

have to prove that their product is effective. Of course, many dietary supple-

ments, especially some vitamins and minerals, have been shown to be safe and

even beneficial, especially when people take the recommended amount/dose of

the product. But many other dietary supplement products have neither been

shown to be effective nor safe. Listing the word “natural” on the box does not

always mean “safe.” Indeed, just because the word “natural” is on the bottle or

box does not always mean that the product is “without harmful effects.”

Many supplements contain active ingredients that can have strong effects in

the body. In fact, taking a combination of supplements, using these products

together with prescription medicine, or substituting them in place of prescribed

medicines could lead to harmful or even life-threatening results. Also, more is

not necessarily better. Some products can be harmful when consumed in high

amounts; vitamin A is an excellent example of a product that is harmful when

taken in large amounts. Nevertheless, the majority of consumers taking dietary

supplements believe that these products are either reasonably or completely

safe. Dietary supplement advocates correctly point out that far more people

experience adverse events from prescription drugs. But, because the law does

not require the reporting of adverse events for dietary supplements, the lack of

data may be masking a potentially serious situation.

The dietary supplement industry would have the public believe that supple-

ments can help stave off disease, improve one’s energy level, and that they are

safe. In some cases, their claims are correct. In other cases, the epidemiological

evidence is not as clearcut or as positive. Given that so many people consume

one or more dietary supplements on a regular basis, there are growing concerns

about the efficacy and safety of these products, which are readily and easily

available for purchase over-the-counter in supermarkets, drug stores, health

food stores, and on the Internet. Former FDA Commissioner, Dr. Mark B.

McClellan, characterized the situation well when he was quoted in an AARP

(American Association of Retired Persons) Bulletin as saying that it is a “buyer

beware market.”1 Ensuring dietary supplement product safety, standards, and

oversight remain a challenge given the restraints and drawbacks to the system

of surveillance of these products.

This chapter reviews the science and the politics of the regulation of dietary

supplements, and it will be shown that the stakes are high for both the

consumer as well as the manufacturer.

WHAT IS A DIETARY SUPPLEMENT?

Dietary supplements are intended to supplement the diet. Congress defined

the term “dietary supplement” in the Dietary Supplement Health and Education
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Act (DSHEA) of 1994 to refer to a product taken by mouth that contains a

“dietary ingredient” intended to supplement the diet.2 The “dietary ingredients”

in these products may include: vitamins, minerals, herbs or other botanicals,

amino acids, and substances such as enzymes, organ tissues, glandulars, and

metabolites.

Vitamins are chemicals that cannot be made by the body but are necessary

for certain functions. Vitamins are essential nutrients for the healthy mainte-

nance of the cells, tissues, and organs that make up a multicellular organism;

they also enable a multicellular life-form to efficiently use chemical energy

provided by food eaten, and to help process the proteins, carbohydrates, and

fats required for respiration. For example, vitamin C is important for the con-

struction of strong connective tissue, and vitamin D is important for healthy

bones. In humans there are thirteen vitamins, divided into two groups; four fat-

soluble vitamins (A, D, E, and K), and nine water-soluble vitamins (eight B

vitamins and vitamin C).

Minerals are essential elements, which are required in trace amounts for nor-

mal body function. Minerals provide the spark for many of the body’s cellular

processes and keep them running efficiently. Without these finely tuned chemi-

cal reactions, no organism could function. They are necessary in processes such

as the action of enzyme systems, the contraction of muscles, nerve reactions, and

the clotting of blood. Calcium, magnesium, sodium, potassium, and chloride, for

example, are important minerals necessary for health and well-being.

Herbal supplements are generally defined as any form of a plant or plant

product and contain complicated mixtures of organic chemicals, the levels of

which may vary substantially depending upon many factors related to the

growth, production, and processing of the herbal product.3 Herbal products

may contain a single herb or combinations of several different herbs believed

to have complementary effects. Some herbal products, including many tradi-

tional Chinese medicines, also may include animal products and minerals.

Ginkgo biloba, saw palmetto, and St. John’s wort are examples of commonly

used herbals (see Table 8.1 for a listing of the ten most commonly used herbal

products in the United States).

Amino acids are the building blocks of protein. Twenty amino acids are

needed to build the various proteins used in the growth, repair, and mainte-

nance of body tissues. Eleven of these amino acids can be made by the body

itself, while the other nine (called essential amino acids) must come from the

diet. Foods of animal origin, such as meat and poultry, fish, eggs, and dairy

products, are the richest dietary sources of the essential amino acids. The vast

majority of Americans eat more than enough protein and also more than

enough of each essential amino acid for normal purposes.

Dietary supplements products can be extracts or concentrates and may be

found in many forms such as tablets, capsules, softgels, gelcaps, liquids, or

powders. They can also be in other forms, such as a bar; but, whatever the

form, information on the label must not represent the product as a conventional

food or a sole item of a meal or diet. To ensure a dietary supplement product’s

The Regulation of Dietary Supplements 115



status as a dietary supplement, the label must be consistent with the statutes

inherent in the DSHEA. Further discussion of the DSHEA follows later in the

chapter.

WHO TAKES DIETARY SUPPLEMENTS?

The use of dietary supplements in the United States has increased dramati-

cally during the last decade. A 1990 survey on supplement use, for example,

documented a 12-month prevalence of 2.5% for use of any herbal preparation.4

When a similar survey was conducted in 1997, the prevalence increased to

12%, demonstrating a rather large increase in the use of these substances over

a relatively short period of time.5 More recent findings estimate that one-fifth

of the American population currently uses at least one type of dietary supple-

ment daily.6 Of course, use differs by product (vitamin, herbal, etc.), age of

user, and gender, but the numbers clearly indicate that a lot of people are using

a lot of different products every day.7 Not surprisingly, the dietary supplement

industry is huge; sales in 2006 in the United States were estimated to be $20

billion. There are over 1,000 manufacturers marketing 29,000 products, with

an average of 1,000 new products developed each year.8

Why do people consume dietary supplements? Based on results of multiple

national opinion surveys, the most common reasons for consuming dietary sup-

plements are to supplement the diet with vitamins and minerals and to help in

the treatment of medical conditions (arthritis, depression, colds, and cancer).9

In one survey, over one-third of the respondents said that they take vitamins/

Table 8.1

Ten Most Commonly Used Herbs in the United States

Herb Common use

1. Echinacea Upper respiratory tract infection

2. Garlic Hypercholesterolemia

3. Ginkgo biloba Dementia, cognitive impairment

4. Saw palmetto Benign prostatic hyperplasia

5. Ginseng Physical performance

6. Grape seed extract Venous insufficiency

7. Green tea Cancer

8. St. John’s wort Depression

9. Bilberry Vision impairment

10. Aloe Wound healing/dermatitis

Source: Bent, S., and Ko, R. Commonly used herbal medicines in the United States: A review. Am J
Med. 2004;116:478–485.
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mineral supplements because they feel it is healthy and/or good for them, and

16% said that they take herbals because they feel these products are healthy

and/or good for them.10 Many users feel so strongly about the potential health

benefits of some of the products that they would continue to take the supple-

ments even if they were shown to be ineffective in scientifically conducted

clinical studies! Most of those who consume dietary supplements take two or

more supplements a day, and the majority do not discuss the use of dietary

supplements with their doctors because they believe that the physicians know

little or nothing about these products and may be biased against them.

EFFICACY OF DIETARY SUPPLEMENTS

For years, millions of Americans have spent billions of dollars on alternative

remedies whose benefits and risks have not been rigorously studied. Supple-

ments are often perceived as safe because they are “natural,” but what the pub-

lic needs to understand is that many dietary supplements can and do have a

powerful effect on the body. Vitamin excess is indeed possible with supple-

mentation, particularly for fat-soluble vitamins such as vitamin A and vitamin

K. As such, there are legitimate concerns about the safety of taking dietary

supplements. Many supplements have been associated with adverse events that

include all levels of severity and organ systems.11 The “naturalness” of herbals

and vitamins is not a guarantee that the product will not produce an adverse

event. Potential adverse events have been noted ranging from mild (allergic

reactions, nausea, and diarrhea) to quite serious (high blood pressure, elevated

heart rate, stroke, and liver dysfunction). Ginkgo biloba and vitamin E, for

example, can decrease blood clotting, which may be beneficial for individuals

with vascular disease but disastrous for people who are already taking blood

thinners (including aspirin) or who are scheduled to undergo surgery.

Herbals, in particular, contain potent bioactive substances, and many danger-

ous and lethal side effects have been reported from the use of some herbal

products.12 For example, St. John’s wort can increase the effects of prescrip-

tion drugs used to treat depression and can also interfere with drugs used to

treat HIV infection and cancer. Ginseng can increase the stimulant effects of

caffeine and can lower blood sugar levels, thus possibly interfering with pre-

scription drugs prescribed for diabetes. There have been numerous reports

about cardiovascular and central nervous system risks of dietary supplements

rich in ephedra alkaloids.13 Ephedra was finally banned by the FDA because

of the serious adverse effects seen in those taking products containing this

herbal.

Research to assess the safety, efficacy, and effectiveness of dietary supple-

ments is being conducted with the National Center for Complementary and

Alternative Medicine, a division of the National Institutes of Health, funding

most of the studies. Such information is important to help the consumer better

understand and figure out which products and supplements are safe and which

The Regulation of Dietary Supplements 117



are worth taking. Results from studies that have looked at the health benefits of

many supplements findings, however, have been mixed (depending on the sup-

plement under study) in some cases, and quite clear in other instances, again

depending on the supplement. The paucity of clinical trials (double-blind,

placebo-controlled), however, makes it difficult to truly assess a supplement’s

benefits and risks. (An excellent source for systematic reviews and meta-analyses

of clinical trials published on dietary supplement safety and efficacy can be

found by accessing the Cochrane Library at www.cochrane.org/reviews). The

Institute of Medicine also has issued a report on the safety and efficacy of die-

tary supplements entitled, Dietary Supplements: A Framework for Evaluating
Safety (www.iom.org).

The following is not meant to be an exhaustive listing of the voluminous

literature on the subject. Sometimes separating out the myth from the reality is

not so easy. A large part of the problem is the difficulty in designing a rigorous

study. It must be acknowledged that the evidence for the safety and efficacy of

commonly used herbs and supplements is limited, and of those studies that

have been conducted, methodological flaws in study design make it difficult to

ascertain a product’s effectiveness, risks, and benefits. Also, variations in the

product (lack of standardization) and outcome assessment make it hard to

definitively determine a product’s efficacy.

The claim: Vitamin E will help prevent heart disease and cancer.

The reality: Vitamin E is fat soluble and has antioxidant properties. Like

other antioxidants, vitamin E was thought to have the ability to prevent

diseases, in particular, atherosclerotic disease. Vitamin E was hailed as a won-

der vitamin in the early 1990s after two large survey studies reported that male

and female health professionals who said that they took a supplement of up to

400 IU every day had fewer reports of heart disease and cancer than their peers

who did not take the supplement.14,15 In these prospective, observational stud-

ies involving individuals without known cardiovascular disease, the use of

vitamin E supplements (400 IU per day) had been associated with a 20%–40%

reduction in the risk of coronary disease.16 Primarily because of the positive

findings of this study, by the year 2000, an estimated 23 million people were

taking vitamin E. Follow-up double-blind, placebo-controlled studies, however,

could not substantiate these findings.

To test whether vitamin E supplementation decreases risks of cardiovascular

disease and cancer among healthy women, almost 40,000 women aged at least

45 years were randomly assigned to receive vitamin E (600 IU taken every

other day) or placebo and aspirin or placebo. The data from this large trial

found that vitamin E provided no overall benefit for major cardiovascular

events or cancer nor did it decrease the cardiovascular mortality in healthy

women.17 The researchers concluded that the data did not support recommend-

ing vitamin E supplementation for cardiovascular disease or cancer prevention

among healthy women. A review of other clinical trials designed to evaluate

the safety and efficacy of vitamin E supplementation in cardiovascular disease
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and cancer prevention did not find a protective benefit of vitamin E for either

heart disease or for cancer.18

Vitamin E was also thought to help protect the brain from Alzheimer’s dis-

ease, but a large placebo-controlled study found that a high daily dose of the

vitamin did not slow mild cognitive impairment.19 Specifically, subjects with

mild cognitive impairment were randomly assigned to receive 2000 IU of vita-

min E daily, 10 mg of donepezil, or placebo for three years. There were no

significant differences in the probability of progression to Alzheimer’s disease

in the vitamin E group; vitamin E had no benefit in patients with mild cogni-

tive impairment.

It was also hypothesized that vitamin E supplementation could reduce the

risk of cancer. Several large clinical trials showed no benefit in terms of reduc-

ing the risk of breast cancer,20 and the reduction in the risk of colon cancer

was mixed.21 On the positive side, there is scant evidence that vitamin E is

harmful. Hence, many continue to take a daily capsule of vitamin E “just in

case” there might be some positive effect yet to be documented.

The claim: Taking beta-carotene can help prevent cancer.

The reality: Carotenoids are a class of yellow, orange, and red plant-derived

compounds. Interest in carotenoids, especially beta-carotene, initially arose

because it was thought that their antioxidant effects could prevent cardiovascu-

lar disease and cancer. The antioxidant beta-carotene, in particular, was

thought to prevent cancer-causing substances from damaging DNA. Observa-

tional studies found a protective effect of beta-carotene intake and lung cancer,

but large-scale, placebo-controlled, randomized, controlled trials could not cor-

roborate these findings. Two large National Cancer Institute-funded chemopre-

vention trials were conducted on thousands of individuals who were considered

to be at high risk for developing lung cancer. The purpose of these trials was

to ascertain whether certain vitamin supplements would prevent lung and other

cancers. After years of follow up on thousands of individuals, neither the Beta

Carotene and Retinol Efficacy Trial (CARET) nor the Alpha-Tocopherol, Beta

Carotene Cancer Prevention Trial showed a benefit from taking this supple-

ment.22 In fact, among smokers, beta-carotene supplementation actually

increased the risk of lung cancer. The increased risks for lung cancer that

occurred in participants supplemented with beta-carotene began to fall soon

after the individuals stopped taking the vitamin, and were similar to the

placebo group within four years. The conclusion was that beta-carotene supple-

mentation should be avoided by smokers, in particular. Further, at least five

randomized trials have shown no reduction in colorectal cancer risk with beta-

carotene supplementation23–27, and no benefit has been found in terms of the

risk reduction of breast cancer.28

The claim: Vitamin B supplementation can prevent heart attacks and

strokes.

The reality: It was widely accepted that B vitamins (folic acid, vitamin

B12, and vitamin B6) are protective against homocysteine, an amino acid that
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is a risk factor for heart disease. Homocysteine was hypothesized to affect

atherosclerotic processes. Elevated plasma total homocysteine level is a major

risk factor for coronary disease. Folic acid and vitamins B6 and B12 are impor-

tant regulators of the metabolism of homocysteine in the body. Medical stud-

ies, however, showed that this vitamin therapy was really not effective,

especially among those with pre-existing cardiovascular disease.

A meta-analysis of randomized, controlled trials was conducted to evaluate

the effects of folic acid supplementation on risk of cardiovascular diseases and

all-cause mortality among individuals with pre-existing cardiovascular or renal

disease. Findings showed that folic acid supplementation did not reduce the

risk of cardiovascular diseases or all-cause mortality in this trial.29 Further,

another trial designed to assess whether supplementation of folic acid and B

vitamins would reduce the risk of major cardiovascular events in patients with

vascular disease did not find that supplementation reduced the risk in these

individuals.30 That is, the group taking the vitamin supplement therapy had a

similar number of heart attacks and strokes as did the group taking the placebo.

Consistent results from several large studies led to the unequivocal conclusion

that there is no clinical benefit in taking folic acid and vitamin B12 (with with-

out vitamin B6) in patients with established vascular disease.

It was also hypothesized that higher dietary folate intake could reduce the

risk of colon and breast cancer. The evidence, however, is not based on

randomized trials, thus making it difficult to draw reliable conclusions about

the benefits of folate supplementation for this purpose.

The claim: Glucosamine and chondroitin sulfate alleviate arthritis pain.

The reality: Two widely used nutritional supplements made from animal

cartilage and shellfish, glucosamine and chondroitin sulfate, were widely touted

as being effective means for alleviating osteoarthritis pain. These products gen-

erated $1.7 billion in sales in 2005 despite any evidence that they actually did

any good. In a large-scale clinical study, meant to provide quantifiable evi-

dence of the effectiveness of these supplements, findings showed no effect for

glucosamine, chondroitin, or a combination of the two. That is, the supple-

ments turned out to be no better than the placebo in relieving mild arthritis

pain.31 While the studies did not find statistically significant benefits, there was

no real harm either. Maybe there was a placebo effect (just because you are

taking a pill that you think can help you makes you think that there is a bene-

fit), or maybe the study population was not representative of the general popu-

lation with mild arthritis. Despite the epidemiologic evidence, many arthritis

patients swear by the supplements. Those who insist that the treatments work

for them were not swayed by the findings.

The claim: Echinacea will prevent you from getting a cold.

The reality: Echinacea was one of the most commonly used herbal remedies

in the United States with reported sales in the hundreds of million dollars

annually. There have been several clinical trials conducted, which suggested

that Echinacea may be an efficacious treatment for upper respiratory tract
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infections, but methodological flaws in these studies are believed to have com-

promised the findings. That is, variations in quality and design of the studies

make it difficult to state with certainty that Echinacea is effective in preventing

one from developing a cold. Two better designed studies found no benefit at

all in taking Echinacea to ward off a cold.32,33 A study looking at the efficacy

and safety of Echinacea in treating upper respiratory tract infections in children

also found no benefit in treating upper respiratory tract symptoms in patients

aged 2 to 11 years old, and its use was associated with an increased risk of

rash.34 Even though studies could not show a statistical benefit in preventing or

treating colds with Echinacea, many individuals continue to take this supple-

ment in hopes of either preventing a cold or mitigating the symptoms. Since

there are no serious side effects from this product, the downside risks of taking

Echinacea are quite low.

The claim: St. John’s wort is beneficial in the treatment of depression.

The reality: St. John’s wort has been studied extensively as a means of

treating depression. The active ingredients, hypericin and hyperforin, inhibit

the reuptake of monoamines, including serotonin, noradrenaline, and dopa-

mine. Several systematic reviews all concluded that the herb is beneficial in

the treatment of depression35–37 One study comparing St. John’s wort with the

tricyclic antidepressant, Imiprimine, found the herb to be more effective with

fewer reported side effects.38 And, two randomized, controlled trials conducted

in the United States found that the herb was not effective in major depression

but more so in mild to moderate forms of the disease.39,40

Concern has been raised about adverse interactions of St. John’s wort with

some prescription drugs, and the fact that many individuals take this herb with-

out telling their physician could pose a problem. Further, there is a risk that

people with clinical depression may self-medicate with St. John’s wort rather

than seek care from a therapist and receive an anti-depressant.

The claim: DHEA supplements are rejuvenating anti-aging agents.

The reality: Levels of the adrenal sex steroid dehydroepiandrosterone

(DHEA) fall progressively after age thirty. DHEA, a steroid that is a precursor

to the sex hormones testosterone and estrogen, has been marketed as the

“foundation of youth” hormone and as a rejuvenating agent. In the United

States, sales of the supplement topped $50 million in 2005. Some athletes use

DHEA and testosterone to try to boost performance. Researchers, however,

wondered if DHEA could help older people improve their strength and physi-

cal performance and fight diabetes and heart disease.

In recent years, several randomized, placebo-controlled trials looked at the

efficacy of DHEA in older adults. The conclusion drawn from the findings of

these trials was that DHEA showed no effect on body composition, physical

performance, or insulin sensitivity compared with placebo.41,42 Basically, there

is no evidence that this supplement can or did stop the aging process or

improve strength or physical performance. Although not the elixir of youth,

there were no adverse events reported among those taking DHEA.
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In summary, the epidemiologic evidence belies the reports of misleading

labeling, as well as false claims about many dietary supplement products, mak-

ing it more urgent to press for more stringent regulation of herbals and other

supplements. Consumers may be misled by a manufacturer’s claim that its

product can treat, prevent, or cure specific diseases when in fact there is no

such supporting evidence. Despite these concerns, not all supplements are

unsafe. Some have been shown to confer proven benefits and are accurately

labeled. Systematic reviews, for example, have found statistically significant

benefits of garlic for hypercholesterolemia,43 ginkgo biloba for cognitive

improvement in Alzheimer’s disease,44 and saw palmetto for improving urinary

tract symptoms and flow rates.45 There is far less evidence for the estimated

29,000 other dietary supplement products on the market, however.

TRUTH IN LABELING

The FDA requires that specific information appear on a dietary supplement

label. Labeling refers to the label as well as accompanying material that is used

by a manufacturer to promote and market a specific product. It is important to

understand that the types of claims that can be made on the labels of dietary

supplements differ from those that can be made for prescription drugs.

Whereas drug manufacturers may make the claim that their product will diag-

nose, cure, treat, mitigate, or prevent disease, such claims may not legally be

made for dietary supplements. If a dietary supplement is marketed or promoted

to cure, mitigate, or treat a disease, under current regulations the product would

be considered to be an unauthorized new drug and the manufacturer would be

in violation of the regulations and statutes regulating these products.

The label on a dietary supplement may include a health claim (describing a

relationship between a food, food component, or dietary supplement ingredient

and reducing the risk of a disease or health condition), a nutrient content claim

(describing the relative amount of a nutrient or dietary substance in a product),

or a structure/function claim (statement describing how a product may affect

the organs or systems of the body, but it can not mention any specific dis-

ease).46 Structure/function claims, for example, are broad claims that the

product can support the structure or function of the body, such as glucosamine

helps support healthy joints; St. John’s wort is good for emotional well-being;

and saw palmetto may alleviate the symptoms of benign prostatic hypertrophy.

But, only drugs that have FDA-reviewed data on safety and efficacy may make

disease-modifying claims. For example, it would be illegal to claim that St.

John’s wort treats mild to moderate depression because then the label would

be mentioning a specific disease.

The product label is required to be truthful and not misleading. If the manu-

facturer says that its product addresses a nutrient deficiency, supports health, or

reduces the risk of developing a health problem, then such claim must be fol-

lowed in writing by the following: “This statement has not been evaluated by
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the Food and Drug Administration. This product is not intended to diagnose,

treat, cure, or prevent any disease.” Further, directions for use must be clearly

stated. If the dietary ingredient is a botanical or herb, the scientific name of the

plant or the plant part must be listed. If the product is a blend, the total weight

of the blend and the components of the blend in order of predominance by

weight must be listed. Nondietary ingredients (fillers, artificial colors, sweet-

eners, flavors) have to be listed by weight in descending order of predominance

and by common name or proprietary blend. The word “supplement” must be

included on the label, as must the net quantity of contents and the name and

place of business of the manufacturer, packer, or distributor. The label of the

supplement may contain a cautionary statement, but the manufacturer is not

required to include one.47

Critics claim that dietary supplements overstate their importance and their

impact on overall health, and evidence of many of the claimed benefits of cer-

tain dietary supplements have yet to meet a standard scientific criteria of credi-

bility based on large-scale, double-blind, placebo-controlled trials. Indeed,

numerous studies have documented scores of misleading claims made by the

manufacturers about their products. A recent study of health claims made by

herbal product manufacturers on the Internet found that 55% illegally claimed

to treat, prevent, diagnose or cure specific diseases, despite regulations prohib-

iting such statements.48 Examples include:

• Ginkgo Biloba’s effects in improving circulation also contribute to its use

for impotency and peripheral vascular insufficiency. Ginkgo treats depres-

sion, headaches, and memory loss . . . and is also recommended for Alzhei-

mer’s disease, asthma, eczema and heart and kidney disorders.

• Valerian root is most effective in treating a wide range of stress conditions

such as irritability, depression, fear, anxiety, nervous exhaustion, hysteria,

delusions, and nervous tension . . . and is useful for treating shingles, sciat-

ica, neuralgia, multiple sclerosis, and epilepsy.

I am sure other examples can be found by searching the web by specific

product.

Only two disease-related health claims have been approved by the FDA:

folic acid reduces the risk of neural tube defects, and calcium supplementation

reduces the risk of osteoporosis. What is somewhat alarming is the fact that

more than half of those who search the Internet believe that “all” or “most” of

the health information online is true.49 This is especially troubling because

studies have shown that a large percentage of Internet users search for health

information and find credibility in what they read.50 The volume of information

on the Internet makes it difficult to monitor content. For the most part, much

of the information found on the web pertaining to dietary supplement products

is designed to promote the product without much regard to accuracy or truth in

advertising. Although there are tools available for evaluating the quality of
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health-related Web sites, it is most unlikely that the consumer would regularly

use such strategies while searching information on the Internet.

QUALITY, SAFETY, AND STANDARDS ISSUES

It is difficult to determine the extent of side effects from dietary supplements

because the surveillance systems are less extensive than those in place for

pharmaceutical products. In contrast to the FDA approval process for pharma-

ceutical drugs, the FDA has to prove that a dietary supplement product is not
safe in order to restrict its use or remove it from the market. Hampering the

ability to get a better understanding of the extent of adverse events or side

effects is the fact that dietary supplement manufacturers are not required by

law to record, investigate, or forward information about adverse events associ-

ated with the use of their products to the FDA. Also, contributing to the under-

reporting of adverse effects of supplements is the fact that individuals taking

these products may not report side effects to their physician (their physician

may not even know that the patient is taking supplements). Although some

adverse reactions to dietary supplements may manifest themselves fairly

quickly, others such as kidney failure and other physiological reactions may be

delayed and gradual in onset, making it difficult to relate the condition to the

dietary supplement. Indeed, the relationship of the adverse event to the con-

sumption of a supplement may not be readily apparent or even able to be pro-

ven. A review conducted by the Office of the Inspector General found that

surveillance systems designed to detect adverse reactions to herbs, in particu-

lar, are inadequate and probably only detect less than 1% of all adverse

events.51

Herbal products are often perceived as being safe because they are “natural.”

Yet, trying to ensure the safety of herbal products, in particular, is difficult

because herbs contain potent bioactive substances. An important determinant

of the safety of herbal supplements is the actual level of the toxic constituents

in the herbal product. Studies have consistently shown that different brands of

the same herb may vary considerably in their levels of characteristic constitu-

ents.52 Different products prepared from the same herb may also show marked

differences in biopharmaceutical quality.53

Herbal manufacturers are not required to submit evidence of safety to the

FDA and the FDA does not “approve” or analyze herbal products before they

are sold or marketed. The limited oversight in the United States is not shared

in other countries. In Europe, for example, premarket approval is required for

herbal medicinal products, and many European countries have established spe-

cific national regulations concerning the evaluation of herbal products.

Complicating the issue is that the processing of herbs (heating, boiling, etc.)

may alter the pharmacological activity of the organic constituents. Time of har-

vest, soil conditions, and the part of the plant used individually and collectively

can cause active ingredient levels to vary from batch to batch even with
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identical distillation procedures. Many serious and lethal adverse reactions

have been reported among those who consumed herbal products, ephedra prob-

ably being the most publicized. Adverse reactions may occur through several

different mechanisms, including direct toxic effects of the herb, allergic reac-

tions to the product, and interactions with drugs or other supplements.54

Further, toxic contaminants including heavy metals, pesticides, and prescrip-

tion drugs have been found in many supplement formulations. Commonly rec-

ommended mineral supplements such as calcium have been shown to include

lead. Of twenty-three brands surveyed, eight had detectable levels of lead.55

Calcium can prevent lead absorption thereby reducing the effect of contami-

nated calcium supplements on lead concentration in the blood.56 A screening

of 500 Chinese patent medicines showed that 10%–32% of the herbal products

contained heavy metals or drugs not listed on the labels, and 10%–15% con-

tained lead, mercury, or arsenic. Drug contaminants included ephedrine,

recently banned by the FDA, and methyltestosterone (a male sex hormone that

can cause liver cancer, congestive heart failure, and masculinization of female

infants if a woman uses the product while pregnant).57

Compounding the safety and quality issues of dietary supplements is the lack

of standardization among products. Whereas all drugs must comply with batch-

to-batch standardization processes, dietary supplements are not required to be

standardized. There is no legal or regulatory definition or procedure in the

United States for standardization of dietary supplements despite the fact that

the safe and effective use of any medicinal compound requires that each

product sold has the same pharmacological and biological composition.58 What

seems to be the case is that active ingredients are often not known and

certainly vary from manufacturer to manufacturer. Chemical analysis of sup-

posedly standardized herbal preparations has revealed that many such products

do not contain the amount of compound stated on the label, thus their potency

may vary. One study found that ginsenoside levels (extracted from Panax

ginseng) ranged from 30%–137% of the amount stated on the label.59 Another

study that analyzed fifty-nine preparations of Echinacea found that almost half

did not contain the species listed on the label.60 This wide variability makes it

very difficult to evaluate the safety or efficacy of the products.

FRAMEWORK FOR REGULATION OF THE INDUSTRY

Whereas quality control is quite stringent for drugs, the degree of quality

control of a dietary supplement depends on the manufacturer or the supplier of

the product, not the FDA. The manufacturer does not have to prove supplement

quality per se, and the FDA is not required by law to analyze the content of

dietary supplements. The FDA, however, is authorized to issue Good Manufac-

turing Practice (GMP) regulations for foods describing conditions under which

dietary supplements must be prepared, packed, and stored. But, food GMPs do

not always cover all issues of supplement quality. Some manufacturers
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voluntarily follow the FDA’s GMPs for drugs, which are much stricter. But, in

general, compared with the quality control for prescription drugs, quality con-

trol for dietary supplements is much less rigorous.

Part and parcel with quality is the need for oversight and regulation. The

dietary supplement industry, however, has consistently and strongly resisted

effective federal regulation, and has used its considerable political and eco-

nomic clout to make sure its wishes were respected. Federal efforts to the con-

trary were consistently rebuffed. Legislation passed in the twentieth century

largely ignored or exempted dietary supplements from effective oversight and

regulation. The most striking example of the laissez-faire attitude towards the

dietary supplement industry is best illustrated by the passage of the DSHEA of

1994, which is now the primary framework for the regulation of dietary

supplements.

The DSHEA, which amended the Federal Food, Drug, and Cosmetic Act

(FDCA) enacted in 1938, was intended to create a new regulatory framework

for the safety and labeling of dietary supplements. The FDCA set the precedent

for “after-the-fact” policy for foods, which implied that a food product was

presumed safe unless the government proved that the food posed a reasonable

possibility for injury in which case the government could remove the item

from the market. Under the DSHEA, Congress opted against treating dietary

supplements as drugs, rejecting the FDA’s efforts to the contrary.

Congress’ intent was to support two goals: (1) to facilitate consumer access

to dietary supplements given that many consumers consume these products to

help them maintain and improve their health, and (2) to give the FDA the

authority to step in when safety problems arise and to ensure proper labeling

of the product. Whether the intent and the actuality are the same is the subject

of much debate.

Before the DSHEA was signed into law by President Clinton, dietary supple-

ments were subject to the same regulatory requirements as other foods. When

dietary supplements first were marketed, the FDA tried to regulate them using

the procedures for new food ingredients, which was under this agency’s pur-

view. New food ingredients were presumed to be unsafe and had to be

approved by the FDA before the product was made available to the consumer.

The industry, however, did not want the FDA regulating their products and

successfully blocked the FDA from assuming a strong regulatory role.

The DSHEA allowed dietary supplement manufacturers to market their prod-

ucts without receiving any premarket clearance from the FDA. Moreover, sup-

plements sold in the United States before October 15, 1994, are not required to

be reviewed by the FDA for safety because they are presumed to be safe based

on their history of use. A manufacturer wishing to sell a supplement containing

a new food ingredient (defined as one not marketed before October 15, 1994)

needs only to notify the FDA 75 days before marketing and provide “some

evidence” that the ingredient can “reasonably be expected to be safe.” The

FDA can refuse to allow the new ingredient to be marketed for safety reasons,
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but given the scant information provided about the product and the fact that so

few adverse events are actually reported, the agency would be hard pressed to

determine whether the product is indeed safe for human use or not.

When the FDA proposed that dietary supplements comply with food additive

procedures, also under their purview, this proposal also was challenged by the

industry. This premarket approval process would have been costly and time

consuming to the dietary supplement industry. The matter was taken to court,

and the FDA’s position was unanimously rejected by the United States Court

of Appeals for the Seventh Circuit and the United States Court of Appeals for

the First Circuit.61 The DSHEA explicitly exempts supplements from regula-

tion as a food additive.

Basically, under the DSHEA, Congress adopted a similar regulatory stance

for dietary supplements as that stipulated in the FDCA. Whereas food produc-

tion companies must submit proof of safety for approval prior to marketing,

FDA approval is not required for new supplement ingredients in the dietary

supplement industry. A manufacturer, however, is responsible for determining

that the dietary supplements it produces or distributes are safe and that any rep-

resentations or claims made about them are substantiated by adequate evidence

to show that they are not false or misleading. But, implicit in the act is that

FDA approval for dietary supplements before they are marketed is not neces-

sary. Further, a manufacturer does not have to provide the FDA with the evi-

dence it relies on to substantiate safety or effectiveness before or after it

markets its products. Manufacturers are not required to submit supporting data

to the FDA in advance of marketing, as is required of prescription drug manu-

facturers, for example. Instead of manufacturers proving that their product is

safe before they market and sell it, the FDA is responsible for proving that a

supplement is unsafe after it has been on the market. The FDA is responsible

for evaluating the evidence and tracking of adverse events after the fact.

Currently, there are no FDA regulations that are specific to dietary supple-

ments that establish a minimum standard of practice for manufacturing dietary

supplements. The manufacturer is responsible for establishing its own manu-

facturing practice guidelines to ensure that the dietary supplements it produces

are safe and contain the ingredients listed on the label; but, as was stated

earlier, this is not necessarily the case. The DSHEA’s deregulatory approach

essentially ignores the risks that these products could pose to consumers. In

reality, the DSHEA freed the industry from effective oversight by the FDA.

The DSHEA’s highly deregulatory approach won effusive praise from the

industry, which professed strong belief in the ability of consumers to make

intelligent choices about supplement use. Critics were dubious that the typical

consumer could exercise informed decision making regarding the safety and

effectiveness of the products. Given that the labels on many products are mis-

leading or inaccurate, even assuming that the consumer could make an intelli-

gent decision, the consumer is not given all the information needed to make a

determination whether the product is “good” for them or not.
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The act restricted the FDA’s control over dietary supplements and made it

easier for manufacturers to make health claims and harder for regulatory agen-

cies to prevent them from so doing. Manufacturers are bound by the Federal

Trade Commission (FTC), which regulates advertising, including infomercials,

for dietary supplements and most other products sold to the consumer. How

effective the FTC is as a watchdog is debatable. Its “Operation Cure All,”

which was intended to educate consumers about recognizing health fraud, was

targeted at Internet supplement vendors who made illegal health claims. A

study evaluating this program found that 55% of retail Web sites accessed

through the most common search engines still claimed that supplements could

treat or prevent specific diseases (clearly against the law), and 52% of Web

sites omitted the standard federal disclaimer (also against the law).62

Many private organizations have tried to fill the gap in consumer education

and quality assurance since the DSHEA was passed. Most compile research on

safety and efficacy for patient and physician education. The Dietary Supple-

ment Verification Program (DSVP), for example, accepts voluntary submission

of products by manufacturers and awards a U.S. Pharmacopeia National

Formulary certification if the product contains the ingredients stated on the

label, has the declared amount of ingredients, has been screened for harmful

contaminants, and has been manufactured by safe sanitary and well-controlled

procedures.63 Although being awarded this certificate means that a product is

manufactured consistently from batch to batch and is not contaminated, it does

not ensure that the product is safe or useful.

In summary, the DSHEA essentially gave the dietary supplement industry

carte blanche in its production/manufacture and marketing of its products.

Basically, manufacturers can make certain claims without proof of safety and

efficacy. To a large extent, dietary supplements are subject to lower safety

standards than are food additives, and consumers are provided with more infor-

mation about the composition and nutritional value of food sold in supermar-

kets than they are about the ingredients and potential hazards of botanical

medicines, which are unregulated and can pose serious health hazards.

NOW WHAT?

A significant number of new dietary supplement products have appeared in

the marketplace since the U.S. Congress passed the DSHEA. At the time

DSHEA was enacted, an estimated 600 U.S. dietary supplement manufacturers

marketed about 4,000 products. A decade later, more than 29,000 different die-

tary supplements are now available to consumers. Some, of course, have genu-

ine therapeutic potential, but others have not lived up to the hype or claims

made by the manufacturer. Numerous dietary supplements have been shown

not to be therapeutically beneficial or effective. But, since manufacturers are

not legally required to provide specific information about safety and effective-

ness before marketing their products, and since adverse events associated with
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dietary supplements are recorded only through voluntary reporting (an inher-

ently weak form of surveillance to be sure), the ability of the FDA to effec-

tively monitor risks and adverse events is severely limited.

The limited oversight in the United States is in stark contrast to that in other

countries. In most European countries, for example, premarket approval is

required for herbal products and there are established specific national regis-

tries regarding the evaluation of these products. The European Union also

issued multiple directives on manufacturing and quality testing of herbal prod-

ucts. Japan and China regulate these products as pharmaceuticals.64

In the United States, some have called for the repeal of the DSHEA.65 Since

this is not likely to happen in the near term, what steps should be taken to

ensure that the products produced and marketed are safe? Safety research needs

to become a priority in this industry to clarify potential hazards and risks of

the products. That dietary supplements are derived from natural substances

does not render them invariably safe. Unsafe products remain on market

shelves because consumers and regulators are not hearing about adverse events.

Increasing consumer confidence in the products is best served by focusing on

product safety rather than on misleading claims. There needs to be better label-

ing of these products. Each product’s label should identify the substances in

the product as well as the concentration of such substances. There also needs

to be better standardization of the batches produced.

Many have called for a comprehensive register of dietary supplements, as

well as a strengthened surveillance system that would mandate reporting of

adverse events.66 Others have called for mandatory registration of supplement

manufacturers and vendors, required evidence of efficacy and safety before

marketing, and standardization of purity and potency.67 Basically, what is

needed is that the burden of proof be placed on the manufacturer. Just as the

manufacturers benefit from sales of their products, they should also bear the

burden of conducting rigorous safety testing, as is required in the pharmaceuti-

cal industry.
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Silicone Breast Implants:

Misconceptions, Misinterpretations,

and Mistakes

In 1977, Mariann Hopkins underwent a bilateral mastectomy as a result of

fibrocystic disease of the breasts, a relatively benign condition in which one

or more cysts form in the breast. Immediately following the mastectomies,

Ms. Hopkins underwent reconstruction with Dow Corning silicone gel-filled

implants. From February 1978 through March 1979, she was evaluated for a

variety of symptoms and her physicians told her that she might be suffering

from mixed connective tissue disease. The symptoms of this debilitating and

lifelong disease eventually forced her to quit her job in 1986. That same year,

she had to replace her implants because one of them had ruptured.

Ms. Hopkins sued Dow Corning.1 At trial, she alleged defective design,

defective manufacturing, breach of express and implied warranty, fraud, and

failure to warn her that silicone gel breast implants may cause connective tis-

sue diseases. Three expert witnesses who testified on her behalf analyzed the

Dow Corning laboratory studies and introduced anecdotal information into the

court proceeding. The defense also had experts who opined that Ms. Hopkins’

symptoms began prior to her receiving the implants. Based on the “evidence”

presented, the jury ruled on behalf of the plaintiff and awarded Ms. Hopkins

$7.34 million. Dow Corning immediately appealed the verdict arguing that the

plaintiff’s evidence was not admissible. The appeals court not only reaffirmed

the verdict, but also issued a harsh statement concerning Dow Corning’s con-

duct in exposing thousands of women to a substance that may cause painful

and debilitating diseases.

A closer look at this case, however, raises doubts whether the court reached

a proper conclusion. The testimony presented by the plaintiff expert witnesses



was questioned for validity, and their credentials were questioned as well.

Neither was an epidemiologist or an expert in biostatistics. In the absence of

an understood biological mechanism or specific medical test or tests, an epi-

demiologist or biostatistician would be the likely experts who could give scien-

tifically accurate testimony about the possibility of Ms. Hopkins’ autoimmune

disorder being causally related to her silicone gel breast implants. In light of

the absence of good epidemiological evidence, why, then, did the jury decide

in favor of the plaintiff?

THE SILICONE BREAST IMPLANT SAGA

Silicone gel breast implants were taken off the market in the United States

fifteen years after Ms. Hopkins’ surgery. During this time, numerous studies

were conducted to determine the safety of silicone breast implants. Well over

one million women had had silicone implant surgery, and over the decades

there were reports that linked implant ruptures to autoimmune problems in

some individuals. Numerous lawsuits were filed against the manufacturers.

Yet, the story behind these actions masks what turned out to be an interesting

tale of judicial misuse of evidence that led not only to the financial ruin of one

of the manufacturers of the product, but also to untold emotional distress for

many women.

Essentially, the silicone breast implant saga illustrates how the American

legal system failed to meet the challenge of separating scientific facts from

anecdotal testimony, and how difficult it was for juries to differentiate scientifi-

cally valid evidence from “junk” science and emotionally laden personal sto-

ries. The lessons to be learned from this emotionally charged issue are many,

but the one that supersedes the others is that the scientific approach to assess-

ing risk and causality must take precedent in the courtroom. “Junk science”

has no place in the legal system. This chapter focuses on the silicone gel breast

implant controversy and tries to piece together the complex scientific and legal

issues that are so central to the case. In order to understand the complex issues

of the case, it is imperative to have an understanding of the epidemiological

concept of cause and effect.

CAUSE AND EFFECT ISSUES

The means and methods of determining scientific truth differ from judicial

methods. In science, data-based tests and studies are conducted; no one test or

finding can be considered to be the final word, as findings must be validated by

other studies. Lawsuits involving complex health issues rely on scientific evi-

dence and expert witness testimony, but determining that both the evidence

presented and the expert testimony are valid and relevant has been a source of

controversy and contention. Part of the problem has been juxtaposing legal

requirements with the epidemiological/scientific evidence.
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In order to fully appreciate the events that led to the removal of silicone gel

breast implants from the market, it is important to have a general understand-

ing of epidemiological methods. Epidemiological findings are often introduced

into court cases, especially in product liability cases, but causality in epidemi-

ology is not always interpreted the same in the law. In the court system, the

adversarial process often determines truth: plaintiff versus defense. In cases

involving product liability, for example, the defendant (the manufacturer) must

argue that its product did not harm the plaintiff. Two types of causation must

be established: general and specific.

Epidemiology focuses on the question of general causation (Is the agent

capable of causing disease?) rather than that of specific causation (Did the

agent cause the disease in the individual?). Indeed, epidemiological studies

cannot offer specific causation and cannot provide direct evidence that a partic-

ular plaintiff was injured by exposure to a particular substance.2 Yet, the

plaintiff must establish that not only is the defendant’s agent capable of caus-

ing disease, but that it did cause the disease. Epidemiology’s usefulness to indi-

vidual plaintiffs relates more directly to issues of elevated risk rather than

actual occurrence.

When an epidemiologist evaluates whether a cause–effect relationship exists

between an agent and a disease, the term causation is used in a way similar to,

but not identical with, the sine qua non test used in the law for cause in fact

(“but for”). An increase in disease would not have occurred in the group (“but

for”) had the individuals not been exposed to the agent, for example. While

perhaps logical in the law, the practice of drawing inferences about causation

in epidemiology can be complicated and controversial. One part of the issue is

that epidemiology relies on population-based data and does not draw conclu-

sions specific to one individual. Epidemiology as a science is rarely able to

provide experimental proof as can be done in the laboratory. Rather, the epide-

miological process relies on causal inference; that is, accumulating evidence of

a relationship between health or disease and other factors and then statistically

assessing the strength of the association between the exposure and the disease.

Association refers to the degree of statistical dependence between two or more

events or variables. Events are said to be associated when they occur more fre-

quently together than one would expect by chance. Epidemiological studies

help assess the strength or absence of an association between an agent and a

disease, but even the most carefully designed studies do not demonstrate more

than a high probability of a causal relationship. It is very rare to be 100% cer-

tain that exposure A caused disease B.

Causation, as defined in epidemiology, denotes an event, condition, charac-

teristic, or agent that is a necessary element of a set of other events that

produce an outcome such as a disease. That is, one gets malaria by being bitten

by an infected mosquito. Being bitten is a necessary link in the causal chain

that results in an outcome (malaria). Causation, however, remains a matter of

judgment based on available evidence. Concluding that factor A is causally
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associated with disease B must be based on a firm statistical interpretation of

the data. Potential sources of bias and confounding such as inappropriate sam-

ple selection or error in measuring exposure among those included in the study

must be identified and assessed. There is a danger that bias and confounding

may exaggerate, dilute, or mask a true association.

Epidemiological evidence focuses on identifying an agent or agents (a drug,

medical device, a microorganism, and substance) that is/are associated with an

increased risk of disease in groups of individuals. Epidemiological studies

focus on identifying those individuals who might be at higher risk of disease

after being exposed to an agent and statistically quantify this risk. There are

guidelines and criteria that help epidemiologists make a judgment about causa-

tion. For example, the stronger the association between an agent and a disease,

the more likely it is that the relationship is causal and less likely that it is due

to bias or confounding. But, other issues must be satisfied to avoid making a

mistake in assumption of causality. Is there a logical temporal sequence

between agent and disease (did the malaria develop after the mosquito bite)?

Do the findings make biological sense? Is there a logical dose-response rela-

tionship between agent and disease? Have other studies found similar findings?

Have alternative explanations been ruled out?

ASSESSING RISK AND ASSESSING BURDEN OF PROOF

The strength of an association between exposure and disease is statistically

calculated. The relative risk and the odds ratio, for example, are measures of

association that give an indication of the degree to which the risk of a disease

increases when individuals are exposed to a specific agent. A score of 1

implies no association (risk in the exposed population is the same as the risk in

the unexposed population). Anything higher than 1 implies elevated risk; for

example, a relative risk of 3.0 indicates that the risk of disease in the exposed

group is three times higher than the risk of disease in the unexposed group. A

relative risk of 1.5 would mean a 50% increase in likelihood, but it would also

mean that for a given individual who developed the disease, there would be a

two-thirds probability that the illness was not caused by the exposure. Any-

thing less than 1 implies a protective or curative effect.

In tort law, the plaintiff must convince the jury that the defendant is guilty

by a “preponderance of evidence” and that the plaintiff’s lawyer must establish

that not only is the defendant’s agent capable of causing disease, but that it did

cause the disease and that this fact is more likely than not true. But, the con-

cept can be tricky to apply to medico-legal matters. In the past, there often was

a dichotomy between what the plaintiff’s lawyer would like to say and what

the epidemiological data would allow the lawyer to say. What then is accepta-

ble legal proof of causation based on epidemiological evidence?

The standard in civil court is “more probably than not.” Only conclusions

from a study finding a relative risk greater than 2 can be used to argue that it
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is more probably than not that the exposure caused illness. The courts have

required a 50% plus standard to answer the question of burden of proof. That

is, the threshold for concluding that an agent is more likely than not to be the

cause of a disease is a relative risk or an odds ratio of 2 or more. This would

imply a greater than 50% likelihood that an exposed individual’s disease was

caused by the agent. The jury does not need to be certain that the agent or

exposure caused the disease, only that they are more than 50% confident in

their conclusion. But, other factors may play an important legal role in deter-

mining the specifics of causation. There may be factors peculiar to the plaintiff

such as a family history of the disease, which may make it more difficult to

support the inference that an agent is more likely than not responsible for the

plaintiff’s disease.

SCIENTIFIC VALIDITY IN THE COURTROOM

The courts have found that determining causation in tort cases is far more

difficult than in cases involving assaults or automobile accidents. Because

plaintiffs are required to prove causation in order to recover monetary awards,

expert testimony is usually needed in tort cases. A plaintiff in a tort case is

obligated to prove that his or her claims are more likely true than not. Because

of the unique nature of many tort claims, this can be a difficult task, even if

the plaintiff is suffering from a serious illness.

A plaintiff’s attempt to prove a direct cause-and-effect relationship may be

complicated by the difficulty in identifying the substance that caused the plain-

tiff’s injury. For example, when chemical and manufacturing plants dispose of

hazardous waste, they generally dispose of many different substances simulta-

neously over a long period of time. These substances then intermingle and may

migrate together in water or evaporate together into the air. Therefore,

although a plaintiff may be able to demonstrate that he or she was exposed to

this group of toxic substances, the intermingling effect of the substances can

make it virtually impossible for the plaintiff to identify a particular substance

as having caused the plaintiff’s injury. Assuming that a plaintiff can identify

the agent or exposure, a plaintiff still may have difficulty proving that that

agent or exposure caused his or her injury. The source or cause of many

diseases can be very difficult to prove conclusively. There may be other causal

factors that may make it virtually impossible for a plaintiff to prove that the

defendant’s product or negligent activity caused the plaintiff’s disease.3

Another difficult problem is determining whether expert testimony is based

on scientifically valid principles. In the past, judicial approaches toward the

use of epidemiological evidence often were inconsistent, or worse, incorrect

largely as a result of an inability to accept or recognize epidemiology’s limita-

tions in assessing causation. In order to ensure that the evidence proffered is

not based on personal opinions, over the years, the courts have tried to set

standards upon which testimony must be assessed.
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In 1923, in Frye v. United States, the Court of Appeals of the District of

Columbia established that the scientific principle must be “generally accepted”

in its field to become the basis for expert testimony.4 Even thought no explana-

tion was offered by the court as to how to apply the standard, this ruling set

the conduct of science in the courtroom for the next fifty years!5 The Frye test

was not immune to criticism; principles that are hard to test and take many

years to produce results may not be deemed “generally acceptable.” It was up

to the court to determine whether the technique and principles employed had

received general acceptance in the scientific community. Basically, the Frye

test tried to provide a framework in which to exclude “junk science” or pat-

ently false testimony opined by “experts.”

In 1975, the Federal Rules of Evidence were enacted, and these rules for

federal courts relaxed the standards under which scientific evidence could be

heard. These rules did away with the “general acceptance” concept and placed

the judge in the responsible position of determining which evidence is valid,

reliable, and relevant. By doing so, judges were placed in a position of author-

ity to sift through evidence before being presented in court. In reality, however,

some courtrooms allowed virtually all of the evidence to be presented to the

jury, thus putting jurors in a position of deciding the validity and relevancy of

the testimony.

In the silicone gel breast implant cases, for example, plaintiffs asked the

Supreme Court to decide whether the Federal Rules of Evidence had super-

seded the general acceptance standards of Frye, arguing under Rule 702 that it

is up to the judge to decide whether the witness will present scientific knowl-

edge, whether this knowledge will assist the jury, and whether the witnesses

are qualified as experts. Rule 702 requires that two preliminary determinations

be made by the trial court. First, the proffered witness must be qualified as an

expert by knowledge, skill, experience, training, or education. Second, the

proffered expert’s opinion, inference, or other testimony must be based on

scientific, technical, or other specialized knowledge that will assist the “trier of

fact” to understand the evidence or determine a fact in issue. The Supreme

Court ruled that the Federal Rules do supersede the Frye standard and that the

judge does have a duty to screen the evidence.

In 1993, the case of Daubert v. Merrell Dow Pharmaceuticals was brought

before the Supreme Court on appeal.6 The Daubert case involved claims by a

mother of two children born with physical defects that the prescription drug

Bendectin, given to prevent nausea, caused the birth defects. Over 17.5 million

women had taken Bendectin as an antinausea medication for morning sickness.

Scores of studies failed to show an association between Bendectin and birth

defects, yet Merrell Dow spent in excess of $100 million defending itself

against lawsuits alleging that the drug had been responsible for fetal abnormal-

ities. Experts for Daubert said that Merrell Dow’s animal studies provided evi-

dence that the drug caused birth defects. Merrell Dow’s experts interpreted the

findings differently.
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In 1993, the Supreme Court directed a lower court to determine whether the

scientific testimony was admissible under the Federal Rules of Evidence. The

Ninth Circuit Court ruled that the plaintiffs had not produced acceptable evi-

dence that had achieved general acceptance in the scientific community. That

is, the plaintiff’s epidemiological analyses of the studies were ruled inadmissi-

ble because the results had not been published or been subject to peer review.

The Supreme Court analyzed the principles, rules of evidence, and proce-

dures governing expert testimony based on scientific knowledge. The court

determined that the judges were responsible for ensuring that evidence be

admitted only if it is both relevant and reliable. The Daubert decision, as it is

commonly known, held that judges have a duty to screen evidence. The

Supreme Court decision also emphasized that a trial court must determine at

the outset whether the reasoning or methodology underlying the testimony is

scientifically valid. This opinion emphasized the jury’s role and the trial

judge’s responsibility to keep unreliable evidence (“junk science”) out of the

courtroom.

The Daubert case was concerned with scientific evidence and scientific cred-

ibility for research to be admissible under Federal Rules of Evidence. Whereas

under the Frye ruling, the general acceptance standard meant that the scientific

community played a major role in what would be admitted into a court of law,

the Daubert decision entrusted the judges with that role. Judges would be the

gatekeepers who would ensure that the scientific testimony or evidence was

not only relevant but also reliable.

The Daubert standard has become the gold standard for evaluating scientific

evidence and for determining what evidence would be admissible in court. This

landmark case has done much to screen unproved scientific evidence, ill-

founded or speculative theories, and anecdotal opinions that are not verifiable

from the courtroom.

The Bendectin case has many parallels with the silicone litigation.7 As in

the Daubert v. Merrell Dow case, the silicone gel breast implant litigation

illustrates how science and the law can, at times, work at cross-purposes.

BREAST IMPLANTS: A LITTLE BIT OF HISTORY

Until the mid-twentieth century, a variety of substances were used to

enhance the size of the breast including glass balls, ground rubber, ox cartilage,

sponges made from polyvinyl alcohol and plyether, as well as many natural

substances. Understandably, adverse reactions to the introduction of these sorts

of products into the body were common.

Early attempts to use silicone in breast implants date from the 1940s. Sili-

cone is a synthetic polymer consisting of silicon, oxygen, and carbon side

chains. It may be in the form of a solid, a liquid, or a gel, depending on the

nature of chemical cross-links. The use of liquid silicone injection for breast

augmentation, for example, was in vogue until complications, including
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infection, inflammation, scarring, and breast disfigurement, helped put a stop to

this practice in the early 1970s. Other medical uses of silicone include compo-

nents of cardiac pacemakers, intraocular lenses, syringes, ventricular shunts,

antacids, and artificial joints.8

Breast implants, both silicone and saline, have been an integral part of breast

surgery for decades. They have been used after a mastectomy, to correct breast

and chest deformities, and for augmentation. The primary difference between

silicone and saline implants is that the latter are filled with a sterile saltwater

solution and the former with a gel. Whereas the gel-filled implants are prefilled

by the manufacturer, the saline implants are filled via a valve after being

placed in the body. Silicone gel generally was preferred because gel gave the

breast a more natural feel. Also, a saline implant is less likely to produce as

aesthetic a result when there is little existing breast tissue to cover it.

The first breast augmentation using silicone gel-filled implants dates from

the early 1960s. Plastic surgeons Thomas Cronin and Frank Gerow, working

with Dow Corning, conceived the idea of a thin silicone elastomer shell that

would be filled with a liquid or gel material. The barrier coating of breast

implant shells of special silicone elastomer was designed to minimize the

migration of gel from the implants.

Smooth thick shells and firm gel characterized the first generation of breast

implants often with a Dacron patch on the back to help them adhere to the

chest wall. These devices had low rupture rates, but often caused contractures

(scar tissue contracts and this effect serves to squeeze the implant into a hard,

round ball resulting in visible bulges in the upper part of the breast) and had a

high gel bleed rate (implant shell remains intact but there is a diffusion of

small molecules of liquid components of silicone gel through the intact shell of

the implant into the body).

The second generation of breast implants dates from the mid-1970s through

the 1980s. The designers of the implants strove to create implants that would

mimic the feel of natural breasts as much as possible. To achieve this feel, the

shells of the implants were smooth and thin and the gel was softer and more

liquid than the earlier designs. However, there was little attention paid to the

safety of the product, and the newer generation of implants was associated with

all of the same problems as those of the first generation. The rupture and defla-

tion rates were actually higher than the earlier versions.

In the third generation, dating from the 1980s to the mid-1990s, the focus

shifted to lowering the complications rate. The shells were made stronger to

resist rupture and were also coated on the inside in an effort to reduce the gel

bleed rate. The shells were textured, which helped to reduce the incidence of

contracture. By the end of the 1990s, approximately 1.5 to 1.8 million women

in the United States had had implant surgery. Of this, 70% of these implants

were performed for augmentation and 30% for reconstruction.9

Breast implants are not lifetime devices; they are not expected to last for-

ever. Moreover, placement of any foreign substance, product, or device in the
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body carries risks. Silicone is a relatively bland substance and is considered to

be one of the least reactive and fairly nontoxic biomaterials. Although tests

showed little reaction to the compound, there always is the possible risk of

local inflammatory and scarring reactions as well as infection. The longer the

implants are in place, the higher the risk of complications. While most women

with silicone breast implants initially did not experience adverse effects, there

were some who developed serious health problems.

HEALTH RISKS

The first nonscientific reports identifying cases of connective tissue disorders

(systemic lupus erythematosus, rheumatoid arthritis, scleroderma or systemic

sclerosis, polymyalgia, fibromyalgia, and atypical connective tissue disease,

among others) were noted in Japan in the 1960s. These reports primarily identi-

fied Japanese women who had received injections of paraffin or adulterated sili-

cone, but not gel-filled prostheses. Although these reports were considered not

to be relevant to American women, considerable research was conducted to

assess health risks associated with the silicone gel-filled breast implant. Early

animal and cell-based studies on the toxicity of silicone concluded that there did

not seem to be long-term systemic toxic effects from silicone gel implants or

from unsuspected compounds in these gels detected by these experiments.10 In

the mid- to late-1980s, an animal study showed that silicone gel implants could

cause cancer in rats, but it was concluded that the cancers seen were caused by

a well-described mechanism that was only relevant to these test animals.11

An Australian study published in 1982 first raised the question of a connec-

tion between connective tissue disease and silicone gel breast implant

patients.12 Subsequently, other studies were conducted to investigate this link.

After a study investigating the link between silicone gel breast implants and

disease was published in the Journal of the American Medical Association,13

the American medical community began to consider the possibility that sili-

cone exposure might cause disease in some patients. Prior to this publication,

there were only a dozen isolated case reports in the medical literature. Case

reports are not analytic studies; they do not test hypotheses; they cannot show

elevated risk. But, case reports can raise questions about an experience of a

small group of individuals who present with similar symptoms or a similar

diagnosis. Because the symptoms reported were expected to occur in some

percentage of women anyway, and because the number of cases was so low,

the link between symptoms and silicone implants was thought to be coinciden-

tal and not causal. Nevertheless, the medical community saw the existence of

these reports as a reason to investigate further. The report also raised several

issues about the deficiencies and missed opportunities on the part of the Food

and Drug Administration (FDA). The report characterized the FDA as placing

an excessive emphasis on anecdotal opinion rather than on scientifically proved

data.
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EVIDENCE OF SAFETY OF SILICONE GEL BREAST IMPLANTS

There have been many international panels and committees formed to look at

the safety of silicone gel breast implants. In the United States, the Institute of

Medicine (IOM) assembled a committee to review peer-reviewed, published

scientific literature dating from the early 1990s (see reference 9). The IOM com-

mittee was composed of experts in many fields, and care was taken to avoid con-

flicts of interest because of the highly political and controversial nature of the

issue. In the United Kingdom, the Independent Review Group (IRG) was

formed to review evidence relating to the possible health risks associated with

the silicone gel breast implants.14 Groups and committees were set up in

Canada15 and in France16 to study the issue. While the conclusions of these

reports were consistent with those reached by the British and Americans, the

Canadian report commented that while a number of biological problems have

been reported (capsule development, capsular contracture, silicone infiltration of

lymph nodes), neither the frequency nor the health impact of these were known,

and their relationship to possible associated disease states was undefined. Asso-

ciations with autoimmune diseases were based solely on case reports.

The following summarizes the key findings from these scientific blue ribbon

panels, as well as from reports issued by the manufacturers. It is not intended

to be a comprehensive account, rather the intention is to present a concise

summary of the epidemiological findings. For a more in-depth report, please

refer to the IOM and the IRG reports, as well as Angell’s book, Science on
Trial: The Clash of Medical Evidence and the Law in the Breast Implant
Case.17

Connective Tissue Disorders

Litigants argued that silicone can stimulate the immune system and that the

silicone implants caused a variety of immunologically mediated diseases,

including autoimmune disease and connective tissue disease. The defense

experts countered that the clinical criteria for atypical connective tissue disease

are vague, subjective, and inclusive of “symptoms” that are equally common

in healthy individuals. While not denying that some women did indeed suffer

adverse effects from their silicone implants, the epidemiological studies evalu-

ating women with breast implants showed no increased risk of defined connec-

tive tissue diseases among the implant recipients compared with a similar

group of women from the same area who did not have implants. Women who

developed complications, the most common being systemic sclerosis (sclero-

derma), also alleged that their implants were the cause of their complications.

Epidemiological research, however, found no statistically significant increase

in scleroderma. That is, there was no evidence that the incidence of sclero-

derma in women with breast implants was any higher than in the general popu-

lation (see Table 9.1). This is not to imply that some women with breast

implants have not experienced connective tissue and related disorders. It only
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means that there is not a statistically elevated risk of developing these disor-

ders that can be attributed to silicone gel breast implants.

Most of the cases reported in the literature are suggestive of connective tis-

sue diseases, but the symptoms and laboratory values are not precise enough to

diagnose these women with the diseases. There also is no conclusive evidence

that silicone gel breast implants caused these symptoms. Many of the women

experienced rashes, fatigue, dry eyes, or chronic flu-like symptoms, which,

while associated with connective tissue diseases, also could be brought on by

depression, allergies, and stress. Further, these symptoms may be present in

individuals without connective tissue disease or without breast implants.

One of the largest studies to investigate the issue was conducted by Hennek-

ens et al. (400,000 women; 11,000 with breast implants), and findings showed

Table 9.1

The risk of connective tissue disease associated with silicone breast implants

Reference Relative Risk/Odds Ratio

Burns et al., J Rheumatology 23:1904–1911. 1996 0.95 (95% confidence interval

[CI]: 0.21–4.36)

Edworthy et al., J Rheumatology 25:254–60. 1998 1.0 (95% CI: 0.45�2.22)

Englert et al., Australian NZ J Med 26:349–55.

1996

1.0 (95% CI: 0.16�6.16)

Friis et al., Annals Plastic Surgery 39:1–8. 1997 Cosmetic: 1.1 (95% CI: 0.2�3.4)

Reconstructive: 1.3 (95% CI:

0.5�3.6)

Gabriel et al., New Engl J Med 330:1697–1702.

1994

1.1 (95% CI: 0.37�3.23)

Giltay et al., Annals Rheum Dis 53:194–196. 1994 0.44 (no CI)

Goldman et al., J Clin Epi 48:571–582. 1995 0.52 (95% CI: 0.27�0.92)

Hennekens et al., JAMA 275 (8): 616–621. 1996 1.24 (95% CI: 1.08�1.41)

Hochberg et al., Arthritis and Rheum 39:1125–31.

1996

1.07 (95% CI: 0.53�2.13)

Park et al., Plastic Reconstr Surg 101:261–267.

1998

0.42 (95% CI: 0.1�15.63)

Sanchez-Guerrero et al., New Engl J Med
332:1666–1670. 1995

0.6 (95% CI: 0.2�2.01)

Schusterman et al., Annals Plastic Surg 31:1–6.

1993

1.08 (95% CI: 0.1�17.2)

Strom et al., J Clin Epi 47:1211–1214. 1994 4.5 (95% CI: 0.2�27.3)

Williams et al., Arthritis and Rheum 40:437–440.

1997

0.74 (80% CI: 0.2�2.02)
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that over a ten-year period, women with breast implants were 1.24 times more

likely to report having a connective tissue disorder compared with women

without breast implants, a very weak association at best. In an effort to address

misclassification issues resulting from self-reported conditions, a medical

records validation of the conditions led to a recalculation of risk estimate of

1.19, which is not statistically significant. The vast majority of women with

implants will not develop defined autoimmune-related disorders as a result of

having an implant.18 Further, a meta-analysis of studies published in the 1990s

found no evidence of an association between breast implants in general, or sili-

cone gel breast implants specifically. The conclusion was that breast implants

appear to have a minimal effect on the number of women in whom connective

tissue diseases develop.19

Further, the IOM’s review of seventeen epidemiological reports of connec-

tive tissue disease in women with silicone breast implants conclusively found

no elevated risk.20 The IRG came to the same conclusion based on their review

of the literature.21 Some scientists believed that it was possible for the immune

system to create antibodies that were specific to silicone itself, or to silicone

modified human proteins. To that end, researchers tried to develop tests that

looked for antibodies against silicone that may be present in the blood of sili-

cone gel breast implant cases. The IOM committee reviewed many such tests

and concluded that none was capable of detecting antibodies against silicone.

In fact, there were positive results with any blood test, regardless of whether

an individual had been exposed to silicone or not.

In summary, the epidemiological evidence showed none or only a weak

association between connective tissue diseases and silicone gel breast implants.

Breast Cancer

Perhaps more frightening to women was the suggestion that breast implants

could cause breast cancer. Early animal experiments, where implants were

placed in rodents to evaluate safety, showed development of solid-state tumors

(sarcomas). These tumors, however, are quite different from the tumors com-

monly found in human breasts. Further, it had been shown that rodents develop

sarcomas in response to a great variety of solid substances, not just silicone.

Hence, this suggests that silicone is not specifically cancer-inducing in mice.22

There were, however, numerous case reports and anecdotes suggesting that

women who had been injected with silicone for breast augmentation developed

breast cancer.

As discussed earlier, these reports cannot be considered scientifically valid

and should not form the basis for a lawsuit. Numerous studies that had looked

at the carcinogenicity of silicone gel breast implants uniformly concluded that

there was no association between breast implants and breast cancer. The IOM

committee conducted an exhaustive review of reports and studies that specifi-

cally looked at the association of cancer, including sarcomas and carcinomas,

142 TRUTH, LIES, AND PUBLIC HEALTH



with breast implants and concluded that there was no evidence to suggest that

women with breast implants had a higher incidence of cancer than those

women without implants (see Table 9.2). In fact, some of the long-term cohort

studies, some following women for two decades or more after their implant

surgery, found fewer breast cancers than expected.23

Polyurethane Implants and Cancer Risk

Gel-filled implants have a layer of polyurethane foam coating the silicone

envelope. An estimated 10% of implants are of this type. However, the manu-

facturer voluntarily removed these implants from the market after questions

were raised about a possible cancer risk from the chemical breakdown of the

polyurethane foam, whose purpose was to reduce the chance of capsular con-

traction. One of the breakdown products, 2-toluene diamine (TDA), is consid-

ered a probable animal carcinogen and a possible human one. Studies,

however, showed that TDA does not end up in the systems of women with poly-

urethane implants.24

Neurological Disease

There had been suggestions that silicone gel-filled breast implants could be

the cause of a variety of neurological effects of a multiple sclerosis type

syndrome. Animal studies, however, did not support the anecdotal reports that

silicone is a cause of neurological disease. The Practice Committee of the

American Academy of Neurology, in 1997, reviewed the available literature

and concluded that there was no support for the hypothesis. That is, there is no

association or causal relationship between silicone gel-filled breast implants

and neurological disorders.25

Allergic Reaction

Silicone, which has been used in the manufacture of numerous medical devi-

ces and products for decades, does not appear to be associated with the

Table 9.2

Selected studies of silicone breast implants and cancer

Reference

Standardized incidence ratio or

odds ratio (adjusted)

Brinton et al., Am J Epi 141:S85. 1995 No association found

Bryant et al., New Engl J Med 332:1535–9. 1995 0.76 (95% CI: 0.6�1.0)

Deapen et al., Plastic Reconstr Surg 99:1346. 1997 0.63 (95% CI: 0.4�0.9)

Friis et al., Internatl J Cancer 71:956–958. 1997 1.0 (95% CI: 0.4�2.0)

McLaughlin et al., J Natl Cancer Inst 90:156. 1998 0.7 (95% CI: 0.4�1.1)
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development of allergies. One could develop antibodies to the silicone, but the

presence of these antibodies does not indicate disease.26

Risk of Breast Feeding

Breast implants made of silicone materials generate two issues of concern

relative to breastfeeding: (1) do the implants leak silicone compounds into

human milk? and (2) do the implants cause some type of immunologic disease

in the infant?27 That is, do women with silicone gel-filled implants who breast-

feed pass autoimmune problems to their children? A Dow Corning study found

silicone in breast milk, but it also found essentially the same amount of sili-

cone in breast milk regardless of whether the mother had implants or not.28

Researchers concluded that there did not appear to be any evidence to support

the view that women with implants should avoid breastfeeding.

Summary of the Epidemiological Evidence

Case-control and cohort studies published from 1970 to 1998 generally

found that the level of increased risk for all disorders was small, and few could

provide support for any increased risk of connective tissue disease. In light of

the epidemiological and toxicological evidence, it appears that diseases and

conditions such as autoimmune disorders are no more common in women with

breast implants than in women without breast implants. In fact, given that mil-

lions of women have had implants, by chance alone it would be expected that

a proportion would develop connective tissue diseases, cancer, neurological

diseases, and possibly other systemic complaints or conditions.

Yet, approximately 400,000 women have joined class action lawsuits against

silicone implant manufacturers. An additional 20,000 to 30,000 others chose to

litigate individually. Assuming an average award of $2 million on the basis of

verdicts for either the plaintiff or defense, $40 to $60 billion was at stake in

this litigation, independent of legal fees.29 Given the accumulation of evidence

showing no elevation in risk, how did the courts initially arrive at decision in

favor of the plaintiffs? What changed the tide in favor of the defense?

BURDEN OF PROOF IN THE SILICONE GEL

BREAST IMPLANT LITIGATION

In order to render a “proper” legal decision, the court must somehow make

sure that the evidence presented is scientifically accurate, accepted, and under-

stood by the judge and jury. Without proper scientific evidence, finding a party

guilty or liable would violate the spirit of the law and undermine the purpose

of the courts. In many of the early silicone gel breast implant cases, Daubert or

Frye standards were not applied or applied inconsistently. For example, in Hall
v. Baxter Health Care Corp, the judge did not rule on the admissibility of
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studies relied on by the plaintiffs’ experts, rather he ruled on the experts’ opin-

ions themselves. Upon review, the testimony of these experts was excluded as

it was deemed that the plaintiffs simply failed to meet a well-established legal

standard.30

From 1991 to 1995, both plaintiffs and the defense won as many cases as

they lost. From 1996 on, however, there was a noticeable shift in verdicts in

favor of the defense. By this time, more epidemiological studies were pub-

lished, and based on the new evidence upon which Daubert standards were

enforced, the defense tended to win the cases primarily because the scientific

studies consistently and convincingly showed weak associations or no associa-

tions between the gel-filled implants and disease (see Table 9.3). The Daubert

standards were enforced, thus screening out inappropriate evidence and

testimony.

How have subsequent court decisions been affected post 1996? Whereas

state courts had differed in their interpretations of Daubert, especially inter-

preting appropriate standards of review for the judge’s decisions regarding the

admissibility of scientific evidence, the Supreme Court provided additionally

guidance in an opinion issued in General Electric Co. v. Joiner.31 The Joiner
ruling reaffirmed that a trial judge not only had the authority but also the

responsibility to evaluate whether an expert’s conclusions have been extrapo-

lated from insufficient or inadequate data. Since most judges are not scientists,

it was imperative for a party challenging the admissibility of expert testimony

to be able to educate the court. Supreme Court Justice Breyer recommended in

his concurring opinion in Joiner that parties provide the court with specially

trained court appointed experts to assist the trial judge.

Unfortunately, this clarification of Daubert came too late to save Dow Corn-

ing from bankruptcy. The bankruptcy of Dow Corning, one of the largest man-

ufacturers of the silicone gel breast implant, is a prime example of how the

legal system disregarded the science and failed to impose standards regarding

what scientific information could be (should be) considered admissible. Dow

Corning filed for protection under Chapter 11 of the U.S. Bankruptcy Code on

May 15, 1995, primarily due to the extensive litigation and the lack of support

from their insurers. The company had been a named defendant in numerous

class action lawsuits against several silicone gel breast implant manufacturers.

After Dow Corning filed for bankruptcy protection, other manufacturers of

silicone gel breast implants tried to ease their own litigation burden. As a result

of the negative publicity about implants and the subsequent litigation surround-

ing the controversy, most of the other implant manufacturers decided that the

best business decision was to withdraw from the market.

Trying to consolidate supervision of the silicone gel breast implant cases

nationwide, the Judicial Panel on Multi-District Litigation ordered all federal

silicone gel breast implant cases to be transferred to U.S. District Judge Sam C.

Pointer, Jr, of the federal court in Birmingham, Alabama, for coordination of all

pretrial proceedings. The task of the scientific panel was to hear both sides of
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Table 9.3

Selected listing of breast implant trials and verdicts

Case (year) Winner Verdict

Doe v. 3M (1982) Plaintiff $25,000

Forbes v. Dow Corning (1983) Defense 0

Brown v. 3M (1984) Plaintiff $100,000

Stern v. Dow (1984) Plaintiff $1.7 million (settled)

Livshitz v. Natural Y Surgical Specialties
(1991)

Plaintiff Remitted to $1.7 million

then settled

Phillips v. Baxter (1991) Defense 0

Toole v. Baxter (1991) Plaintiff Remitted to $2.7 million

then settled

Hopkins v. Dow Corning (1991) Plaintiff $7.3 million

Goldrich v. Natural Y Surgical Specialties
(1991)

Defense 0

Craft v. McGhan (1992) Defense 0

Johnson v. MEC (1992) Plaintiff $25 million (settled)

Turner v. Dow (1993) Defense 0

Stevens, Mackenzie, Hudson v. Dow (1995) Plaintiff $2.67 million

Grimes v. Baxter (1995) Plaintiff $400,000 (appealed)

Valentine v. Baxter (1995) Mistrial

Bean, Newell, Habel v. Baxter (1995) Defense 0

Kendrick and Surman v. Baxter (1995) Defense 0

Mahlum v. Dow (1995) Plaintiff $14.1 million (appealed)

Morriss v. Surgitek (1995) Mistrial

Schilleci, Berry, Hammes and Hendricks v.
Baxter (1995)

Defense 0

Gamblin v. 3M (1995) Mistrial

Jennings v. Baxter (1996) Defense 0

Tyson v. 3M (1996) Defense 0

Kelley v. Baxter (1997) Defense 0

Atterbury, Bliven-Olson, Bonds and
Stewart v. 3M (1997)

Plaintiff $1.5 million (reversed on

appeal)

Lescher and Wheeless v. Baxter (1997) Defense 0

Duke v. 3M (1997) Plaintiff $30,000

Stirling v. MEC (1997) Defense 0



the issue, as well as to assess the scientific evidence presented in silicone gel

breast implant cases. The establishment of a Delphi panel was an excellent step

to help weed out the “junk science” that had been previously introduced and

relied on in the courts. The panel of experts (immunologist, epidemiologist,

toxicologist, and rheumatologist) was instructed to review and critique the

scientific literature pertaining to the possibility of a causal association between

silicone gel breast implants and disease. The report affirmed findings that were

consistent with those reported in the British IRG study and the U.S. IOM evalu-

ation: silicone gel breast implants were safe. The increased use of court

appointed, neutral expert panels to advise judges on the scientific credibility of

evidence, used by both the plaintiffs and the defense, was a positive step.32

In Oregon, U.S. District Court Judge Robert E. Jones, too, heard arguments

on the scientific admissibility of evidence relative to alleged silicone breast

implant-related diseases. Judge Jones formed four neutral panelists to advise

on the admissibility of opinions offered by plaintiffs’ experts pending in his

jurisdiction. Judge Jones ruled that plaintiffs’ “scientific” experts could not

offer opinions on causation issues; their opinions were not based on tested

hypotheses, and none of the studies cited showed an increase in relative risk

greater than 2 for any disease. He ruled that their opinions differed from the

prevailing consensus. His ruling, however, did not bind other federal district

courts, but Judge Jones did demonstrate the appropriate use of a scientific advi-

sory panel.

Despite the agreement among scientists that silicone gel breast implants

were safe, the events that transpired prior to these panel reports still had to be

handled. The cost of litigating was tremendous; it was estimated that the manu-

facturers were paying in excess of $1 million per litigated case in legal fees.

Manufacturers wanted to resolve the issue and return to normal business opera-

tions. A Revised Settlement Program was established to provide a fund to com-

pensate women who had health problems associated with silicone gel breast

implants, saline-filled breast implants, and breast implants with polyurethane

covering. Current and future claims for a fifteen-year period were to be reim-

bursed for medical diagnosis and evaluation, removal of the implants, removal

of ruptured implant, and for specific autoimmune diseases. Women, of course,

would have to meet the court’s criteria, an important point given that numerous

studies showed no link between silicone gel breast implants and disease.

THE FDA’S ROLE

The FDA’s role in the silicone gel breast implant saga is a significant one.

Prior to 1976, medical devices essentially were unregulated. Manufacturers and

patients determined safety, but this changed on May 28, 1976, when Congress

passed the Medical Device Amendments Act. This act gave the FDA authority

to regulate medical devices such as breast implants. The law requires manufac-

turers of new medical devices to show first that they are safe, effective, and
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properly labeled before the devices are allowed on the market. Rather than

require products already on the market to undergo the rigorous studies newly

required, the FDA simply “grandfathered” most of those into the new system.

Since breast implants had been on the market for over ten years with a rela-

tively positive safety record, these devices were among those for which new

safety studies were not required. In 1982, the FDA proposed that breast

implant manufacturers provide additional evidence on the safety of the product,

but it was only in 1988 that the FDA mandated that the manufacturers provide

such evidence. Oddly, this ruling was not enforced for implants until 1991.33

Even with this mandate, only four of the thirty manufacturers submitted the

required evidence.

In 1992, the FDA declared a temporary moratorium on the use of gel-filled

silicone implants because there was new information available that raised

questions about the product’s safety. This new information consisted of Dow

Corning’s internal documents that a lawyer collected while investigating the

company. These documents illustrate just how little the company knew about

the safety of the product. One memo read, “Is there something in the implant

that migrates out or off the mammary prostheses? Yes or no? Does it continue

for the life of the implant or is it limited or controlled for a period of time?

Does it come from the gel or the envelope or both? What is it?”34

Also in 1992, the FDA restricted the use of silicone gel breast implants to

participants in clinical observational studies only conducted under the Investi-

gational Device Exemptions (IDE) regulation or a FDA-approved adjunct

study. The implants would be available only to women who needed reconstruc-

tion after mastectomy; women who wanted implants for breast augmentation

would not be eligible to be enrolled in these studies.

The FDA’s decision to ban silicone gel breast implants in the early 1990s

probably stemmed from the belief that the agency had insufficient data on the

safety and effectiveness of the device. Most of the epidemiological studies

were not published until the mid- to late-1990s. During this same time period,

there was intense political and public pressure to remove silicone gel implants

from the market. The FDA Commissioner, Dr. David Kessler, was careful to

note that the ban was implemented not because gel-filled implants had been

shown to be unsafe, rather, because adequate data on their safety had not been

provided to the FDA. The FDA’s action perhaps heightened the image that

breast implants are unsafe. Following the ban in 1992, there was a wave of

multimillion-dollar lawsuits filed. It became apparent that some lawyers were

trying to recruit women through advertisements in newspapers and then

referred these women to doctors who would certify that the individual was

afflicted by debilitating autoimmune diseases. The lawsuits culminated in a

massive class action lawsuit that resulted in a $4 billion settlement award! This

settlement was overturned, but the damage had been done.

In 2004, Inamed Corp, a breast implant manufacturer, asked the FDA to

consider restoring silicone gel breast implants to the market. The FDA rejected

148 TRUTH, LIES, AND PUBLIC HEALTH



the application and issued new guidelines delineating the information the

manufacturer must provide documenting the safety and effectiveness of the

device. The FDA needed information on a reasonable assurance of safety

before further review of a premarket approval. Almost one year later, and thir-

teen years after most of the silicone gel breast implants were banned, the FDA,

in a surprising turnaround, recommended allowing silicone gel breast implants

to return to the U.S. market, but only under strict conditions that limit how

easily women can get them. Mentor Corp, another implant manufacturer, per-

suaded the FDA that its newer silicone implants were reasonably safe and more

durable compared with the older versions. (“Reasonably safe” was not defined

by the FDA). However, the FDA ruled that the Inamed Corp again failed to

satisfy lingering concerns about how often the implants break apart and leak.

Mentor had performed more convincing research that the implants only rarely

break, even though this research was based on a three-year follow up and on a

few hundred women. While sales can resume, Mentor must meet strict condi-

tions, including having individuals sign a consent form acknowledging implant

risks. It was also recommended that women get an MRI scan five years after

their implant is inserted and every two years thereafter.35

ROLE OF THE MEDIA

The media’s handling of the silicone gel breast implant controversy most

certainly had a direct impact on public perception. In retrospect, a number of

journalists and media organizations did not present a balanced and informed

view on the safety of silicone implants. More often than not during the 1990s,

media reports on the silicone implant story were inflammatory and not well

balanced. As early as 1991, CBS refused to air a Dow Corning rebuttal to the

rebroadcast of Connie Chung’s show in which she implied that silicone gel

breast implants were unsafe. It was only when the scientific studies began to

show that implants were not a health risk that journalists began to write their

stories in a different light. By the time that these articles were published, how-

ever, it was too late to undo the damage already done.

THE RETURN OF SILICONE BREAST IMPLANTS

After a fifteen-year ban, the FDA, on November 18, 2006, announced its

approval of the marketing of silicone gel breast implants, but with some strings

attached. The implants were to be approved for use only for reconstruction

surgery regardless of the age of the woman, and for augmentation in women

ages 22 and older. For all women, however, regular magnetic resonance imag-

ing screening would be required for early detection of implant rupture. The

FDA also is requiring that the two California companies who make the

implants (Allergan Corp.—formerly Inamed Corp.—of Irvine and Mentor Corp.

of Santa Barbara) conduct a large postapproval study tracking 80,000 patients
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to make sure that no health concerns arise. Specifically, each device maker will

be required to continue follow-up studies for ten years, conduct a focus group

study of the patient labeling, continue laboratory studies to characterize types

of device failure, and track each implant in the event that the medical profes-

sion and patients need to be notified of updated product information.36

In approving the return of silicone implants, the FDA did not mean to imply

that the devices are risk-free. The FDA simply said that it had “reasonable

assurance” that the devices were safe and effective. The devices are still prone

to rupture, contracture, or to cause pain and inflammation in the breast. The

FDA’s decision was based on a thorough review of the device-makers clinical

and preclinical studies, as well as an inspection of each company’s manufactur-

ing facilities to determine compliance with FDA’s Good Manufacturing

Practices (GMPs). The FDA has a good understanding of what complications

can occur and at what rates. Given the FDA’s poor track record in forcing

companies to complete postmarketing studies, the agency will have to be extra

careful in monitoring the risks of the device over time.

LESSONS TO BE LEARNED

The scientific evidence almost uniformly suggested that women with silicone

gel breast implants were not at a statistically increased risk for disease or for

cancer. In fact, most women with such implants did not experience any serious

complications. Yet, there were women who did experience complications and

systemic illness and attributed these symptoms to their implant and vocifer-

ously voiced their views. Many who had broken implants did suffer disabling

pain, but others did not. For many, the decision to have breast implants surgi-

cally inserted was a good one, for others, it was disastrous. Many sought legal

redress through class action and individual lawsuits aided and abetted by

plaintiff lawyers who tried to recover damages from the manufacturers for pos-

sible systemic diseases that their clients claimed had been “caused” by the

implant.

In retrospect, the silicone gel breast implant litigation highlights the weak-

nesses in the legal system, the less than stellar handling of the case by the

FDA, and the power of the media. Looking back, the escalation of the breast

implant debate was fueled by plaintiff lawyers and by the misrepresentation of

the body of scientific evidence by the media. It should be said that although

the manufacturers agreed to settle the cases, that decision did not signify that

silicone implants were harmful. The financial toll on the manufacturers was

such that continuing the litigation would have been more harmful than paying

out settlements.

The silicone gel breast implant story highlights the dangers of permitting

unscientific studies to be introduced into the courts. Without proper scientific

evidence, finding a party guilty or liable violates the spirit of the law and

undermines the purpose of the legal system. However, as was evident in the
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early court cases, judges and juries often did not know what was considered

valid testimony or valid scientific evidence. To ensure that the scientific evi-

dence proffered was not based on personal opinions, the courts, over the years,

have tried to set standards upon which expert testimony must be assessed.

Weeding out “junk science” was a necessary first step. Only those studies that

meet standards for scientific proof should be admissible in court, and this

should be the norm for any tort case.

The silicone gel breast implant litigation example is a microcosm for so

much that was wrong with the system. While there are many women who truly

believe that they have been poisoned by their implants, there are many others

who would disagree. One woman who received a silicone gel implant in 2001

was reported as saying, “We all deserve to feel beautiful, and if not beautiful,

at least normal.”37 Yes, but both the individual and her physician should be

aware of the potential risks of any medical device or product. Hopefully, the

lessons learned from the implant litigation and the legal precedent set by the

Daubert ruling will raise the standards of admissible evidence by mandating

the use of scientifically sound epidemiological evidence in order to show ele-

vated risk and causation.
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Obesity and Public Policy

with Joanna M. Paladino

Despite the myths about Americans’ self reliance, the U.S. government has

a long tradition of intervening in private behavior.1

Americans are now the fattest people on earth. How Americans achieved this

dubious distinction can partially be understood by examining the economics and

politics of the food industry. Greg Critser’s book, Fat Land: How Americans
Became the Fattest People in the World, clearly and concisely illustrates the

relationship between the government and the food industry and points an accus-

ing finger at both.2 He argues that overproduction of food has led to overcon-

sumption, and that getting fat is less an aberration than a normal response to the

American environment. “Supersizing” of portions has led to people eating much

more than they would otherwise. Human hunger is quite elastic, and people

presented with gigantic portions happily consume more. In just two decades,

Americans have learned to eat, on average, an additional 200 calories a day.

Obesity is now considered to be one of the most pressing medical and public

health issues, not just in the United States, but also in the world, affecting

children as well as adults. Just as the media routinely covers reports of famine

and malnutrition around the world, now obesity, at times referred to as an epi-

demic, makes front-page news. In the United States alone, more than half of

the population is tipping the scales at an unhealthy rate. Americans have been

getting heavier for three decades, and with this extra weight has come serious

medical consequences, not to mention the associated economic costs. Whether

counted in terms of the number of lives affected or by its costs, obesity is a

serious problem. Indeed, the numbers are shocking:



• 129.6 million adult Americans (64% of the population) are overweight or obese.

• 300,000 deaths a year can be linked to obesity.

• Obesity-related health care costs $117 billion a year.

• Americans spend $30 billion a year on weight-loss products and services.

• Obesity among children is increasing alarmingly.3

BACKGROUND

Carrying excess weight was once a sign of health and prosperity. In many

cultures, being heavy was associated with physical attractiveness, strength, and

fertility. For example, obesity was also considered a symbol of wealth and

social status in cultures prone to food shortages or famine. The Belgian painter

Rubens (1577–1640), well known for his paintings of voluptuous, full female

figures (the word Rubenesque refers to plumpness), captured the beauty of the

full-figure. Roly-poly children and ample girths in men and women, however,

were later on viewed in a less positive light. In the twentieth century, espe-

cially in Western cultures, the obese body shape became a symbol of unattrac-

tiveness and even gluttony. Hollywood glamorized thinness. Diet gurus

proliferated (and prospered). A huge weight-loss industry was born. Being fat

was no longer seen as a positive thing.

Until recently, obesity was not considered to be a major health or economic

problem. Rather, it was an individual lifestyle problem with medical conse-

quences for that individual. But, in 2001, almost 25 years after the National

Institutes of Health (NIH) sounded the alarm on increasing obesity rates in

America, the U.S. Surgeon General’s “Call to Action” paper proclaimed that

overweight and obesity have reached epidemic proportions.4 And, in 2004, the

U.S. Department of Health and Human Services officially classified obesity as

a disease. Much of the problem lies not only with the overabundance and over-

production of food, but also the type of food being produced. Many countries,

especially the wealthy ones, have much more food than they need. In the

United States, for example, the food supply provides 3,800 kilocalories per per-

son per day, which is twice as much as is required by many adults.5 Yet, the

agriculture, food product, restaurant, diet, and drug industries all profit by

people eating more than is necessary, and the respective lobby groups certainly

discourage the government from doing anything that would inhibit the produc-

tion and marketing of food, healthy and nutritious or otherwise. Some believe

that food marketing promotes weight gain, and certainly All You Can Eat buf-

fets as well as the larger portions of food now served in many eating establish-

ments do not help matters.6 As the debate simmers about what to do about the

increasing girth of Americans, the pharmaceutical industry is poised to capital-

ize on this huge market by developing and marketing drugs to “cure” obesity.

This chapter focuses on the causes and consequences of obesity, as well as the

economics and politics associated with it. The main debate between “personal

responsibility” and “public interest” is complex and contentious. Compounding
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the issue is that most people do not consider being fat a disease. They see over-

weight and obesity as a lifestyle problem. Many are confused by the changing

food pyramid guidelines, the ever-changing list of foods to eat and not to eat,

and celebrity diet crazes. Added to all this is the daily bombardment of adver-

tisements for inexpensive and plentiful fast food options. The obesity epidemic

has reached the point where even McDonald’s, the purveyor of Big Macs and

super-sized portions of French fries, is throwing its weight behind obesity

research as well as the promotion of what it calls balanced, active lifestyles.

Given that the science is clear about the causes and correlates of overweight

and obesity, what is the government’s policy to help stem this epidemic? What

are the economics and politics of obesity? What has been the food industry’s

response to the situation?

QUANTIFYING OBESITY

One’s body has 30 to 40 billion fat cells, and if one eats calories that one

doesn’t need for immediate energy, most of the excess is stored as fat. The

body has an almost unlimited capacity to store fat. When food energy intake

exceeds energy expenditure, fat cells take in the energy and store it as fat:

net energy = energy intake� energy expenditure

One can easily become overweight or obese from consuming more food energy

than one expends in physical activity. There is a difference, however, between

excess fat and excess weight. Being classified as overweight usually refers to a

weight that is greater than what is considered healthy for an individual of cer-

tain age and height. An individual may be overweight but not be overfat; that

is, athletes may be overweight because of a large body frame or muscle devel-

opment, but they are not overfat. Weight alone, then, is not the best indicator

of being overweight, but for the vast majority of obese individuals, chances are

that if one is overweight, one is also overfat.

There are neurobiological mechanisms that are involved in the development

and maintenance of obesity including the discovery of leptin receptors and

other hormonal mechanisms that influence the regulation of appetite and food

intake. Additionally, there are numerous environmental and behavioral factors

that could lead to overweight and obesity:

• a sedentary lifestyle/physical inactivity; a high glycemic diet (a diet that

consists of meals that give high postprandial blood sugar—foods and bever-

ages with a high sugar content such as soft drinks, candy, and desserts are

loaded with empty calories and provide few, if any, nutrients)

• eating disorders (binge eating disorders, for example)

• smoking cessation (some smokers gain weight after they give up cigarettes,

but the benefits of stopping smoking usually outweighs the few extra pounds

gained)
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• genetic factors (genes influence the amount of body fat and fat distribution

and can make one more susceptible to gaining weight)

• underlying illness (e.g., hypothyroidism)

• some medications (certain drugs such as corticosteroids, tricyclic antidepres-

sants, insulin, and hormones may cause weight gain)

• private behavior—the overconsumption of food and drink

In addition to the above listed factors, one of the most frequently mentioned

explanations for the huge increase in the number of overweight and obese indi-

viduals is proliferation of processed foods and fast food restaurants. Since 1980,

for example, there has been a dramatic growth in the number of fast food outlets,

and with the intense competition for market share came increased portion sizes.

McDonald’s, for example, increased its French fries portions from 200 calories

in 1960 to over 600 calories today. Supersized portions not only at the fast food

chains but also at other restaurant establishments have become the norm.

There are several ways to measure body fat; the most frequently used

technique is the body mass index (BMI), a simple method for estimating body

fat that was developed by the Belgian statistician and anthropometrist Adolphe

Quetelet.7 The BMI is calculated by dividing a person’s weight in pounds by

the square of height in inches multiplied by 703. A BMI of less than 18.5 is

considered underweight; a BMI of 18.5 to 24.9 reflects normal weight; a BMI

of 25 to 29.9 is considered to be overweight and an individual with a BMI of

30 to 39.9 is considered to be obese. The BMI, however, should not used as a

sole clinical predictor of obesity because it does not take into account differing

ratios of adipose (fat) to lean tissue, nor does it distinguish between differing

forms of adioposity. In healthy adults, an acceptable level of body fat ranges

from 18% to 23% in men and 25% to 30% in women. For children and adoles-

cents who are growing, the Centers for Disease Control and Prevention (CDC)

has created a BMI-for-age growth chart for both males and females, and

children at or above the 95th percentile on the sex-specific chart are classified

as overweight.8 The BMI, however, does not take into account differences in

body composition.

Another way to determine obesity is to assess percent body fat. The absolute

waist circumference (>102 cm in men and >88 cm in women) or the waist–hip

ratio (>0.9 for men and >0.85 for women) are used as measures of central

obesity. Another way to measure body fat is to weigh a person underwater, but a

simpler method is either the skinfold test, in which a pinch of skin is precisely

measured to determine the thickness of the subcutaneous fat layer, or bioelectri-

cal impedance analysis, which is a test usually carried out in specialty clinics.

THE HEALTH EFFECTS OF OBESITY

There is a rich literature showing that being overweight in general, and

obese in particular, is not healthy. Obesity is associated with increased
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mortality relative to individuals in the normal weight category. Depending on

the methods of analysis, it is estimated that obesity is associated with between

111,000 and 325,000 excess deaths per year.9,10 The evidence for the relation-

ship between obesity and chronic illnesses is clear. Being obese, and to a cer-

tain extent being overweight, increases the risk of developing a whole host of

lifestyle diseases. While diseases of the heart, cancers, and strokes are the top

three causes of death in the United States, obesity is both an independent risk

factor for coronary heart disease (CHD) and death from heart disease, as well

as a risk factor for high blood pressure and elevated serum cholesterol.11,12

Obesity has also been causally linked to a number of other diseases including

vascular disease, diabetes mellitus, obstructive sleep apnea, liver disease, gall

bladder disease, degenerative joint disease, osteoarthritis, and certain types of

cancers. These conditions are often chronic and debilitating and may lead to

diminished quality of life, increased dependence on the health care system, and

increased work disability.13,14

The relationship between obesity and type II diabetes, in particular, has been

publicized widely, primarily because of a large increase in the incidence of this

disease within the past few years. It is now well known that the risk of type II

diabetes increases with increasing BMI in both men and women.15,16 Not only

is absolute BMI a major predictor of the risk for diabetes mellitus, but changes

in weight are associated with changes in diabetes risk as well. Women with a

weight gain of eleven pounds or more were found to have a significantly

increased risk of diabetes mellitus; moreover, women who lost at least eleven

pounds reduced their risk of diabetes by as much as 50% or more.17 Another

study further quantified the risk, finding that weight gain over a period of ten

years is associated with a substantial risk for diabetes—for every two-pound

increase in weight, the risk for diabetes increases by 4.5%.18

The parallel obesity and diabetes epidemics reveal stark realities about the

line between health and illness, a line that is influenced by genetics, race and

ethnicity, and economics. The environment, too, influences the eating behavior

of children and adolescents, as those who live in neighborhoods described as

low income with high levels of poverty, low education, and low housing value

are more likely to have poor dietary habits compared with those living in

higher socioeconomic neighborhoods.19 On a national level, the risk of diabetes

is at least twice as great in Mexican Americans, Puerto Rican Americans,

and non-Hispanic blacks than in non-Hispanic whites, and the prevalence of

physician-diagnosed diabetes continues to rise most steeply among Mexican

Americans and African Americans.20

The issue of ethnicity, obesity, and diabetes was poignantly addressed in a

New York Times expose, “Living at an Epicenter of Diabetes, Defiance, and

Despair” in January 2006.21 In New York City, a line drawn across East 96th

Street separates East Harlem to its north, a neighborhood with predominantly

black and Latino residents with a median household income of $20,111, from

the Upper East Side to its south, a neighborhood with predominantly White
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residents with a median household income of $74,446. The rates of obesity and

diabetes are about four times and sixteen times greater, respectively, in East

Harlem than in the Upper East Side neighborhood, and residents north of East

96th Street are about ten times more likely to be hospitalized because of diabe-

tes and almost five times more likely to die because of their diabetes than resi-

dents south of East 96th Street.

The article highlights the neighborhood context in which residents of East

Harlem live and depicts a world that is “hospitable” to obesity and diabetes. A

study published in the American Journal of Preventive Medicine found that

there are over three times as many supermarkets in wealthier neighborhoods

than in lower income neighborhoods and four times as many in white neigh-

borhoods than in black neighborhoods. Fast food restaurants and small corner

grocery stores (bodegas) are also significantly more common in lower income

neighborhoods, which suggests that in neighborhoods with fewer supermarkets

or large chain stores there are limited options to buy healthy food because bode-

gas tend to stock less healthy food choices at generally higher prices.22

While inner-city, poorer communities tend to have higher rates of obesity

and diseases related to obesity, on a state level, there are some interesting dif-

ferences, which probably also reflect lifestyle and diet. A study conducted by

the Trust for America’s Health found that when using BMI to categorize

weight, more than 20% of adults are obese in forty-three states and in the Dis-

trict of Columbia. Colorado is the slimmest state, with approximately 17% of

adults categorized as obese and 36.1% as overweight. States in the northeast

and West are the leanest, whereas nine of the ten fattest states are in the South.

Mississippi is the fattest state, with 29.5% of adults considered to be obese and

36.4% overweight. Alabama was second with 28.7% of adults obese, and West

Virginia was third at 28.6% adults obese. Thirty-one states had a higher

percentage of dangerously overweight or obese adults in 2005 than in 2004.

Obesity rates were little changed in eighteen states and the District of

Columbia.23 Those states with the highest percentage of obese and overweight

individuals also had the highest rates of type II diabetes.

The situation has serious implications for the future. Unless things change

dramatically, obesity will continue to be a major public health problem,

primarily because overweight and obese children have an increased risk of

becoming overweight or obese adults. The implications of excess weight

between childhood and adulthood have been documented in numerous studies

over the years.24–26 Although the information about type II diabetes in children

is limited, data that have been collected on children in specific populations

clearly show an alarming picture. Although type II diabetes is still considered

to be rare in childhood, certain cohorts, such as Pima Indians living in Central

Arizona and Mexican and Hispanic children in general, have been shown to

have a very high prevalence of type II diabetes. In fact, overall, the prevalence

of type II diabetes among ten- to nineteen-year-olds in America has signifi-

cantly increased over the last thirty years, reflecting the concomitant increase
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in weight among children. In Cincinnati, Ohio, for example, the incidence of

type II diabetes among adolescents ten to nineteen years of age has increased

more than tenfold, from 0.7 per 100,000 persons in 1982 to 7.2 per 100,000

persons in 1994.27 Obesity was found to be a strong risk factor for and predic-

tor of type II diabetes among these children, along with family history. One in

five children diagnosed with type II diabetes in this study had at least one addi-

tional obesity-related condition.

The numbers are staggering, and the implications for the future health of so

many in the population are scary. Over a period of two decades, the prevalence

of obesity has doubled for adults, and the number of overweight children has

nearly tripled.28,29 From 2003–2004, 17.1% of the children and adolescents

aged two to nineteen years were classified as being overweight, and 32.2% of

adults aged twenty and older were classified as being obese.30 Even being a lit-

tle overweight is not necessarily a good thing. A recent study examined the liv-

ing habits of more than 527,000 men and women aged fifty to seventy-one and

found that those who were overweight at age fifty had a 20% to 40% higher

risk of death than healthy weight individuals, and those who were obese had a

100% to 200% higher risk of premature death.31 It was well-known that being

obese (thirty or more pounds over a healthy weight) increased the risk of

premature death, but this large-scale study shows that even being a little over-

weight also increases the chances of premature death. If the trend continues, if

we do not effectively change the unhealthy, sedentary lifestyle that seems to

permeate society, the burden of providing medical care, and paying for health

care, will be significant.

THE ECONOMICS OF FOOD

There were substantial changes in the quantity and variety of foods in the

U.S. food supply over the decades, with much of the change due to advances

in technology and alterations in marketing practices.32 Historically, especially

during the 1930s and 1940s, the addition of nutrients to foods through enrich-

ment and fortification was an effective way to maintain and improve the over-

all nutritional quality of the food supply. By the 1950s, enrichment and

fortification of foods, such as fortification of salt with iodine; fortification of

milk with vitamin D; and enrichment of flour and grains with thiamin, ribofla-

vin, niacin, and iron helped bring more healthy foods into the food supply.

Production techniques and marketing changes also have been responsive to and

reflective of dietary recommendations for fat, saturated fat, and cholesterol.

But adherence with dietary recommendations is often slow and not easily

achieved by the general population. Although Americans have made some pos-

itive dietary changes in terms of consumption of grain products, vegetables,

and fruits, as well as the selection of lower fat animal foods from the dairy and

meat groups, they are doing less well with overall consumption of sugars and

sweeteners, total fat, and salt intake.
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There is a common belief that people get fat because they eat too many car-

bohydrates and sugars. The idea is that a high-carbohydrate diet leads to

weight gain, higher insulin and blood glucose levels, and diabetes. Evidence

now clearly shows that consumption of sugar-sweetened beverages, in particu-

lar the carbonated soft drinks, are a key contributor to the epidemic of over-

weight and obesity.33 Sugar-sweetened beverages, especially soda, provide

little nutritional benefit and increase the risk of obesity-related diseases such as

diabetes. Nondiet soft drinks account for 47% of total added sugars in the

diet.34 Concomitant with the consumption of sodas is the increased intake of

fruit drinks and fruitades (drinks made by adding water to powder or crystals),

which are sweetened and consumed primarily by children. Consumption of

these fruit drinks represents nearly 81% of the increase in caloric sweetener

intake.35 Therefore, it is not surprising to learn that consumption of carbohy-

drates, largely in the form of added sugars, has increased dramatically,36 which

has prompted the call for individuals to choose beverages and foods that would

decrease their intake of added sugars.37,38

In addition to the call to limit consumption of sugar in the diet, reduction of

fat in the diet also has been advocated. Low-fat diets have been touted as a

way to reduce weight and stay healthy, but do they really work? Findings from

a large eight-year trial on women found that a low-fat diet did not cut health

risks, and the results did not justify recommending low-fat diets to the public

to reduce their heart disease or cancer risk!39 Women who were assigned to a

low-fat diet (diet that had just 20% of its calories as fat) had the same rates of

breast and colon cancer, heart attacks, and strokes as those women who ate

whatever they pleased.

Before one accepts these findings as the gospel, it is important to understand

that the diets of the two groups really did not differ all that much. Those who

were on the low-fat diet cut calories from fat only by 8.2% compared with

1.1% in the other group. Also, the low-fat diet was not easy to follow. Most

women in the low-fat diet were unable to maintain a diet with 20% of its calo-

ries as fat. So, in all probability, a low-fat diet alone is not the magic bullet.

Scientists now know that the type of fat is actually very important, more so

than the amount of fat consumed. Focusing just on total fat intake, without

studying the different effects of different types of fat, is not helpful. Nonsatu-

rated fats, such as those in olive oil, or omega-3 fats found in fish, for example,

are healthier than saturated fat found in butter and beef. Trans fats, which are

created by adding hydrogen to natural fat, are absolutely the worst type of fat.

Trans fats have been linked with increased risks of heart disease and should be

avoided if possible. The food industry only recently agreed to reduce or elimi-

nate trans fat from most products.

Although sugar and sweeteners and certain types of fat in the diet have been

on the food hit list, the daily consumption of salt (sodium) has soared and is

now the target for reduced consumption. It has been known for decades that

sodium consumption can lead to salt-induced high blood pressure and is a
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significant contributor to heart disease and stroke. Salt is ubiquitous in the

American food supply being sprinkled on bread, cheese, soups, breakfast cere-

als, and just about everything else. Three-quarters of the salt consumed comes

from processed foods, not from the salt shaker. Frozen foods, in particular, are

loaded with sodium; a Hungry Man dinner, for example, has as many as 2,230

milligrams of sodium per serving, which is far more than the government’s

recommended daily allowance (less than 2,300 milligrams of sodium a day and

the threshold should be 1,500 milligrams for certain individuals). On average,

Americans consume more than 3,300 milligrams of sodium a day.

In an effort to draw attention to the persistently high level of salt in many

processed foods, the American Medical Association (AMA) is mounting a

campaign to have the food industry reduce sodium levels in foods. Interest-

ingly, the AMA has never called for regulation of a food ingredient, but is now

asking the Food and Drug Administration (FDA) to regulate salt as a food

additive. Packaged food companies would then have to adhere to limits on

allowable sodium levels for various categories of foods. Not surprisingly, the

Salt Institute has begun its lobbying against salt regulation. (The total value of

the salt market in the United States is $340 million.40) To date, the FDA has

done little to focus on the issue, even though it is estimated that 150,000 lives

could be saved annually if sodium levels in foods were cut in half.41

In the case of obesity, maybe focusing on the food industry in general is not

so misguided. Food companies, as well as the government, are well aware of

the economic implications of reversing the obesity epidemic. U.S. Department

of Agriculture (USDA) economists have calculated that large adjustments

would occur in the agriculture and processed food industries if people ate more

healthfully.42 Indeed, the primary sources of fat in the American diet are red

meat, plant oils, and dairy products, and the government heavily subsidizes the

producers of all three. Farm subsidies, too, often work against more healthful

eating. How ironic is it that the federal agency in charge of national nutrition

policy, the USDA, is caught in such a catch-22. As such, the government’s

action remains more focused on food purity and food labeling than on promot-

ing nutritional value.

Although federal and state governments are responsible for the regulation,

production, distribution, and consumption of food, no regulations exist to con-

trol the production or consumption of low-nutrition, high-fat foods. Patheti-

cally, dietary fat in government-approved school lunches, for example, far

exceeds recommended guidelines.43 In fact, even though the link between diet

and health outcomes is well established, and even with the medical profes-

sion’s consensus about the dangers of being overweight, there has been little

political effect. The federal government did not officially acknowledge the

connection between diet and the risk of chronic disease until 1969 when a

White House conference was held on food, nutrition, and health. Long after

the medical profession, public interest groups, and even insurance companies

warned about rising obesity, the federal government (finally) in 1977 began
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focusing on dietary guidelines. The focus was on fat consumption and the link

between a high-fat, low-nutrition diet to cancer and heart disease.44 But, fed-

eral enthusiasm as measured in budgetary allocations, was, and remains,

limited.

Another factor that promotes overconsumption of food is readily available,

plentiful, cheap, energy-dense foods. The United States is an economically

driven society. Many of our choices come down to incentive, and food choice

is no exception. By using an economic framework to analyze eating behaviors,

economists have concluded that an individual will consume food within their

budget that maximizes benefits such as taste and health and minimizes costs

such as financial burden or losing health.45 Preferences vary on an individual

level—long-term health may not be important to some while weight gain may

be a serious cost to others.

From a population standpoint, with such variations in preference, changing

food pricing may have an impact on individual eating behaviors.46 Price reduc-

tions on low-fat vending machine snacks, for example, significantly increased

the sales of such items in both adults and adolescents.47 In fact, a small study

involving two high school cafeterias found that a 50% price reduction of fruits

and carrots was effective in significantly raising the sales of these healthy

foods.48

Factors that promote overconsumption, including the growth of the fast food

industry, increasing portion sizes, and the marketing of high-calorie and highly

sweetened snack foods, are clearly having a negative effect both on an individ-

ual and societal level.49 How does all this contribute to overeating? According

to nutrition expert Dr. Marion Nestle, food companies compete through expan-

sive marketing campaigns, more often than not directed toward children, and

promote larger portion sizes, thus fueling the American notion of getting more

for less.50 For example, in recent years, the sale of the 20-ounce bottle of soda

has replaced the 12-ounce can as the standard in vending machines and

convenience stores around the country.51

On an individual level, a person presented with a larger portion size often

consumes it, which leads to an increase in caloric intake. One small study

found that subjects consumed 30% more energy when faced with a larger por-

tion size compared with a smaller one.52 Industry markets a greater portion

size, and the American public consumes it: a banner outside a McDonald’s

restaurant proclaims, “$1 Menu.” Burger King advertises a “New Enormous

Omelet Sandwich. It’s Huge.” At KFC, a sign boasted, “Feed Your Family for

Under $4 Each.” The industry profits by continuing to offer more for less, and

the American public puts on weight and grows fatter.

It is often easier to blame someone else, to find a scapegoat, rather than take

the more difficult route of taking action oneself. Blaming the food industry

seems to be a knee-jerk reaction to the situation. According to Morone and

Kersh, one of the key elements to an emerging political movement in response

to a public health problem is “demonizing the industry.”53 With regard to the
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obesity epidemic, the fast-food industry is the target, and the American public

the victims. With the publication of Eric Schlosser’s book, Fast Food Nation,
which is highly critical of the fast food industry and is being made into a film;

with the 2004 release of the movie, “Super Size Me”; and with high-profile

class action lawsuits against McDonald’s, the public is increasingly exposed to

the argument that the fast food industry is making us fat.54 Perhaps in an effort

to clean its image, perhaps because they really care, McDonald’s, the world’s

biggest fast food company, has donated $2 million to the La Jolla, California-

based Scripps Institute to fund research and programs aimed at preventing

childhood obesity.55 McDonald’s marketing and advertising has indeed

changed to reflect a more healthy way to eat, but will people who purchase

their food from this chain go for the healthy salads or stick with the burger and

fries? At least McDonald’s is trying to move in the right direction.

PUBLIC OPINION, MAGIC BULLETS, AND MESSAGES

How has the public reacted? Do they care? Are they doing anything to stem

the battle of the bulge? In 2001, J. Oliver and T. Lee collected data about pub-

lic opinion regarding obesity. It was thought that those individuals who con-

sider obesity to be a serious health threat would more likely accept and support

obesity-related policies.56 According to the poll, Americans rank obesity

behind cancer, AIDS, heart disease, and diabetes as a serious health concern,

and although about half of the subjects were overweight, less than one-fourth

of the respondents viewed their body weight as a serious health concern. When

asked about factors contributing to obesity, 65% of respondents attributed

obesity to an individual’s lack of willpower to diet and exercise, although more

than half also agreed that unhealthy food in restaurants and ineffective diets

are to blame as well. The poll also revealed that Americans are less likely to

support obesity-related policies than other public health regulations: 65% per-

cent favor taxing cigarettes, whereas only 33% percent agree with a proposal

to tax snack foods to subsidize the distribution of more healthful foods.

There is no doubt that Americans are getting the message to lose weight. It

is difficult to surf the Web or watch the news without hearing about a new diet

or a new product that promotes weight loss, often making it seem very simple.

With over two-thirds of the population trying to lose or maintain weight, it is

no wonder that consumers spend $33 billion per year on weight-loss efforts

including low calorie foods, artificially sweetened products, and dieting books,

plus an estimated $1–2 billion for weight-loss programs.57 Despite this spend-

ing, the outcomes are somewhat discouraging regarding long-term weight con-

trol. A systematic review of the literature revealed that with patients using

low-carbohydrate weight-loss strategies, weight reduction was primarily due to

decreased calorie intake and increased diet duration rather than the reduction

in carbohydrate intake.58 The finding that weight loss primarily occurs when

calories are reduced underscores the need to send a more consistent message to
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the American public, as many dieters opt for fat or carbohydrate reduction

without calorie reduction.

Most studies show that even if weight loss is realized, keeping it off is

another matter. One trial found that the Atkins diet produced more weight loss

in obese patients than a high-carbohydrate, low-fat diet in the first six months,

but the differences did not persist at one year due to more significant weight

regain in the group of subjects using the Atkins diet.59 The high attrition rate

among participants in both diet programs in the aforementioned study empha-

sizes the difficulties in dieting and the need for long-term effective weight

management. In a study of four popular diets, Atkins, Zone, Weight Watchers,

and Ornish, all four diets produced a statistically significant yet modest

decrease in weight at one year, yet in each diet group, only about one-quarter

of the participants maintained a one-year weight loss of more than 5% of initial

body weight.60 Although there was a strong association between dietary adher-

ence and weight loss, the study concluded that not one of the four popular diets

produced adequate adherence rates.

METABOLIC SYNDROME: IS IT A DISEASE?

The latest twist in the obesity debate is the attempt to transform obesity into

a disease. Once something is classified as a disease, a disease classification

code can be assigned, health insurers will reimburse providers for providing

treatment, and pharmaceutical companies can develop drugs to “cure” the dis-

ease. The pharmaceutical companies have viewed obesity as the ultimate

growth market. They have spent millions of dollars developing scores of drugs

to treat obesity, and have been lobbying the FDA to make it easier to get

obesity drugs to market. Although the FDA is still evaluating standards for

developing obesity drugs, a new “disease” has been coined, which may make

the pharmaceutical companies dreams come true: metabolic syndrome.

Metabolic syndrome, only concretely defined five years ago, is characterized

by five risk factors: high blood pressure, high blood sugar, high triglycerides,

low HDL (“good”) cholesterol, and obesity. The World Health Organization

(WHO) assigned it an International Classification of Disease code, which is

important because it lets physicians diagnose and refer to it for insurance pur-

poses. In reality, metabolic syndrome is analogous to obesity, as 85% of these

individuals who have been labeled or diagnosed as having metabolic syndrome

are obese or overweight.61

Many clinicians and most of the pharmaceutical companies view metabolic

syndrome as the blockbuster disease of the twenty-first century. The metabolic

syndrome market could be as big as $18 billion annually and has the potential

to be bigger than the statin market for lowering cholesterol! The focus on drug

therapy to treat the syndrome is a boon to the drug industry, which has more

than 350 obesity and metabolic drugs in the pipeline. Acomplia (Rimonabant;

Sanofi Pharmaceuticals) is the first of the metabolic syndrome drugs, and its
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sales could hit $5 billion a year.62 The drug doesn’t just promote weight loss,

it improves HDL cholesterol and reduces insulin resistance. There are serious

and unfortunate side effects such as depression and moodiness that are of con-

cern but that is not stopping Sanofi, who has been working on this for twenty

years, from heavily marketing the product. The drug is currently available in

Europe.

There is no magic bullet for losing weight, but that does not deter the

pharmaceutical industry for marketing its products. At this moment, there are

two main drug classes that are approved by the FDA for the treatment of

obesity in the United States: (1) inhibitors of fat absorption in the digestive

system; that is, Orlistat (Xenical; Roche Pharmaceutical) inhibits fat digestion

and excretes all undigested fat, and (2) medications that act on central nervous

system neurotransmitters to suppress appetite, increase satiety, or increase

thermogenesis; that is, Meridia (Sibutramine; Abbott Pharmaceutical) is the

only appetite suppressing drug approved by the FDA.

Although there have been randomized, placebo-controlled trials demonstrat-

ing the efficacy of Orlistat compared with placebo in weight management for

adults and adolescents, especially reports of significantly less weight regain
after initial weight loss, a few questions remain.63,64 These drugs will likely be

prescribed to patients for the treatment of obesity, but would the drug be as

effective in weight management without concomitant diet or exercise? One

study found that the combination of group lifestyle-modification counseling

and pharmacotherapy resulted in an average weight loss that was double that

of the groups receiving either sibutramine alone or lifestyle modification

alone.65

Yet, there are additional public health questions regarding pharmacotherapy

and obesity treatment that remain unanswered. Many of the studies assess the

efficacy of these drugs over a period of one year, or at most two years, and

although they may measure weight loss and physiologic risk factors such as

blood glucose and cholesterol, they do not measure the drug’s effect on out-

comes that are the actual concerns of the public, such as the development of

type II diabetes, osteoarthritis, obstructive sleep apnea, or coronary heart

disease.

In summary, there is limited information on effectiveness and sustainability

of weight-loss drugs, although there is a potentially huge market for such ther-

apy. While it may be easier to take a pill to lose weight, in reality, the side

effects can be uncomfortable (see Table 10.1). Nevertheless, the pharmaceuti-

cal industry is spending huge amounts of money on marketing such drugs.

THE POLITICS OF FOOD: THE GOVERNMENT’S ROLE

As the obesity epidemic grows, policymakers are trying to pursue legislative

solutions modeled after the antismoking campaigns of the past. On a federal

level, there appears to be little action, maybe because of the food industry’s
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significant influence on policy. Perhaps fearing that they would be hit with

huge judgments from lawsuits, the food industry is waging an aggressive cam-

paign to make it very difficult for anyone to sue them successfully for causing

obesity or obesity-related health problems. Lobbyists for food companies and

restaurants help write legislation both on a state and federal level. These efforts

have paid off for the industry. For example, on March 10, 2004, the House of

Representatives voted 276–139 to ban “frivolous” lawsuits against the food

industry (producers and sellers of food and nonalcoholic drinks) for making

people fat; that is, for “claims of injury relating to a person’s weight gain,

Table 10.1.

Types of weight-loss drugs

Amphetamines Amphetamine-like appetite suppressants have been prescribed

for weight loss. These types of drugs are very effective at curb-

ing appetites and cause weight loss, but they are also highly

addictive and can lead to overdoses. The drugs phentermine and

fenfluramine (Wyeth-Ayerst Laboratories) were used in combina-

tion as part of the combination known as phen-fen. Phen-fen was

approved for weight loss in 1996, but one year later was pulled

from the market because of higher than expected risks of heart

valve disease and pulmonary hypertension.

Monoamine (sero-

tonin and norepi-

nephrine) reuptake

inhibitors

Anti-obesity drugs in this category work to suppress appetite.

Sibutramine (Meridia; Knoll Pharmaceutical Company),

approved for use in 1997, is thought to work by increasing the

activity of certain chemicals, called norepinephrine and sero-

tonin, in the brain. The drug boosts serotonin levels in the brain

making users feel full. This drug is approved for use only in

people who are very overweight. The drug’s serious side effects

include increased blood pressure and pulse rate, as well as an

elevated risk of coronary artery disease.

Lipase inhibitors This drug works in the intestines, where it blocks some of the fat

from being absorbed and digested. The undigested fat is removed

in bowel movements. The drug Orlistat (Xenical; Roche US

Pharmaceuticals) was approved in 1999, and weight loss results

have been shown. Some users, however, report flatulence and

loose bowel movements making it unpopular among some

patients.

CB1 cannabinoid

receptor antagonist

This anti-obesity drug reduces appetite. Rimonabant (sold in

the United Kingdom under the trade name Acomplia; Sanofi-

Aventis) has not been approved by the FDA as of yet. While

hailed as an effective weight loss drug, the side effects, including

depression, anxiety, and irritability, have delayed a decision by

the FDA.
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obesity, or any health condition associated with weight gain or obesity.”66 The

legislation, known as the “cheeseburger bill,” was in response to lawsuits filed

against the fast food industry. Supporters of the bill said that consumers

couldn’t blame others for the consequences of their actions, whereas opponents

argued that the courts, not Congress, should determine when “obesity lawsuits”

were frivolous. Other Congressional efforts have focused on trying to block

attempts to tax snack foods and soft drinks.

In addition to passing laws most favorable to the food industry, the U.S.

government also took aim at the WHO’s dietary guidelines designed to curb

the rising global epidemic of obesity and disease. In 2004, the U.S. Department

of Health and Human Services publicly disputed some of the scientific evi-

dence underlying the WHO’s proposal for reducing obesity. Whereas WHO

recommended that governments act on television advertising to children and

urged individuals to cut down on fats and sugars in their diet, the United States

favored dietary guidance that focused on the total diet, not just sugar and fat,

as well as personal responsibility to choose a diet.67 Critics said that the U.S.

position favored the food industry trade groups and that the Bush administra-

tion was putting the interests of the junk food industry ahead of the health of

people. Other governments, including the British government, were supportive

of the global strategy promoted by WHO.

As is often the case, federal inaction has led to state action. State lawmakers

have filed more than 140 bills aimed at obesity. Twenty states have enacted

versions of a “commonsense consumption” law, which essentially prevents

lawsuits seeking personal injury damages related to obesity from being tried.

Eleven states have similar legislation pending. Adoption of the commonsense

consumption laws shows how an organized and effective lobbying effort and a

receptive legislative climate can shield food companies from court action. The

food industry stands firmly against efforts to make food or restaurant compa-

nies legally accountable for the obesity problem. They maintain that it is each

individual’s “personal responsibility” to eat less, eat more healthy foods, and

deal with his or her own weight problem.

In the District of Columbia and several states, lawmakers have debated bills

that would require fast food and chain restaurants to post nutrition information

such as caloric, fat, and sugar content on the menus. Twenty-five states are

considering restrictions on the sale of soda and candy in schools, following

successful efforts in Arkansas and Texas.68 Three regulatory strategies have

been tried: controlling the conditions of sale (especially those aimed at

children), raising prices through taxes, and regulating marketing and advertis-

ing.69 Ordinarily there is an exemption of food from the state sales tax, but

statewide initiatives to tax junk foods are gaining popularity. Nineteen states

tax junk foods that are considered not nutritious, such as candy and soft drinks.

Most of the monies derived from the taxes, totaling about $1 billion per year,

end up in the general treasury funds of the respective states, yet none of these

funds are used specifically to promote nutrition programs!70 Meanwhile, it is
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not known whether these efforts actually affect the sales or consumption of the

taxed foods, so the question remains: are these taxes actually leading to

decreased consumption of junk food? If not, would the tax funds be useful if

they fueled obesity prevention programs?

Food industry lobby groups have been somewhat successful in halting regu-

latory progression. About twelve cities or states have repealed portions of their

snack and soft drink taxes in recent years because of strong lobbying from the

food industry. In Ohio, for example, a tax of $0.008 per ounce of carbonated

beverage and $0.64 per gallon of syrup, which generated about $59 million in

revenue for the state, was repealed one year after it was enacted after the soft

drink industry launched a campaign resulting in the addition of a constitutional

amendment to repeal the tax to the ballot.71 A 5% tax on snack food in Mary-

land was repealed in 1997 after Frito-Lay threatened not to build a plant in the

state if the tax was not repealed. In addition to local and statewide lobbying, it

is in the best interest of the food industry at all levels, including agriculture,

food products, fast food, and restaurants, to capitalize on the amount of food

people eat—and it follows naturally that food producers contribute large sums

of money to congressional campaigns to ensure that the benefits continue.

Other regulatory strategies address the restriction of advertising and market-

ing of unhealthy foods, especially to children. Polls show that Americans are

willing to support the regulation of advertising to children and the elimination

of junk food in schools: 47% support the elimination of junk food in schools,

and 57% support the regulation of advertisements directed at children.72 Two

states, Indiana and Massachusetts, have recently begun to address advertising

to children, with one initiative that prohibits school boards from signing con-

tracts with soda companies without public input and another that prohibits the

use of soda advertisements on school buses.73 Recently, attention is being

focused on improving children’s diet, especially what is served in the school

lunchroom.

HISTORY OF THE SCHOOL LUNCH PROGRAM

The CDC predicted that 30% to 40% of today’s children would develop dia-

betes in their lifetimes if the current trend in overweight and obesity continues.

When it comes to childhood obesity, personal responsibility really means

parental responsibility. A survey conducted by the Public Agenda in 2002

found that 68% of American parents said that it was “absolutely essential” to

teach their children good eating habits, but only 40% believed that they had

succeeded.74 Efforts to address this ticking time bomb of childhood obesity

have focused on the school lunch program. The National School Lunch Act of

1946 guaranteed a hot lunch for every schoolchild who could not afford one.

Ironically, this act was passed primarily because so many children at the time

were too thin. The School Lunch Act put the federal government in the school

food supply business, buying surplus products from farmers and sending these
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products along to the schools. The Johnson administration added free and

reduced-cost breakfast, but this was pared back during the Reagan administra-

tion, the same administration that called catsup a vegetable. Under the Clinton

administration, limits were set on fat at 30% of calories in a weekly menu.

Today, 20% of the foods served in school cafeterias are USDA commodities.

The government reimburses schools between 23 cents and $2.40 a meal, and

requires every school to at least break even. Trying to introduce healthier foods

into the school lunch program is not easy, as these products tend to cost more

than the less nutritious foods.

The USDA’s current definition of foods of minimal nutritional value focuses

on whether a food has at least minimal amounts of one of eight nutrients; how-

ever, the definition does not address calories, saturated or trans fat, salt, or

added sugars. USDA’s standards apply only to food sold in the cafeteria, yet

today vending machines in the schools have proliferated (83% of elementary

schools, 97% of middle schools, and 99% of high schools sell food out of

vending machines).75 Not surprisingly, the majority of food/snacks and drinks

sold in the vending machines are of poor nutritional quality. Tom Harkin

(D-IA), a leader in trying to get bipartisan support for healthier school foods,

described junk food sales in schools as being out of control and undercutting

the school meal program. This situation provided the impetus for Senator

Harkin and others to sponsor legislation to address this issue.

The Child Nutrition Promotion and School Lunch Protection Act of 2006 was

introduced by a bipartisan group in Congress on April 6, 2006, in an effort to

update USDA nutrition standards so that they conform with current nutrition

science.76 The act states that for a school food service program to receive

federal reimbursements, school meals served by that program must meet science-

based nutritional standards established by Congress and the Secretary of Agricul-

ture. School meals must meet nutrition standards (limits on fat and saturated fat,

for example). The act broadens the scope of the law to include all food sold on a

school campus, such as vending machines, school stores, and snack bars.

Do such initiatives work? There have been numerous studies to measure the

impact of school-based interventions. One such study, a randomized trial with

the primary goal of reducing average percentage body fat in American Indian

children, focused on a population particularly affected by rising overweight

and obesity rates.77 The intervention included a reduction in the fat content of

school meals, three 30-minute physical activity sessions per week, classroom

curricula focusing on healthy lifestyle choices, and family involvement. The

study, however, found no significant reduction in body fat among intervention

students compared with control students, although a significant reduction in the

percentage of energy intake from fat and total energy intake as well as positive

changes in knowledge and attitudes about nutrition were measured.

Multiple studies with varying levels of intervention components have

resulted in variable degrees of increased physical activity in schools, reduced

dietary fat intake, and increased intake of healthier foods such as fruits and
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vegetables.78–80 Yet, most of the aforementioned studies either did not assess

changes in body weight or percent body fat or found no difference in body

weight or percent body fat between intervention and control groups. The one

study that demonstrated a reduced prevalence of obesity among sixth- and

seventh-grade girls employed an intervention with focused classroom sessions

on decreased television viewing, increased fruit and vegetable consumption,

decreased high-fat food consumption, and increased physical activity, and the

outcome was primarily due to a reduction in television viewing!81 Similarly, a

randomized, controlled trial found that a school-based intervention aimed at

reducing television and video game use led to a significant relative decrease in

the BMI of those children participating in the intervention, which was success-

ful in that those children reported significantly less television viewing, video

game use, and meals eaten while watching television.82

A recent effort to provide more nutritious food in the schools is sponsored

by Dr. Arthur Agatston, the creator of the South Beach Diet. Elementary

schools in Kissimmee, Florida, are part of the Healthier Options for Public

Schoolchildren (HOPS) program designed to introduce nutritional change

among primary school children.83 While admirable in its scope and intent, evi-

dence shows that the children did not lose weight nor was there significant

change in BMI. The problem is that the program had no control over what the

kids were eating outside of the school. Many other studies too failed to show a

change in BMI. Long-term outcomes are not known because the students have

not been followed prospectively.

Nevertheless, efforts continue. A report by Netscan’s Health Policy Tracking

Service described the state legislative school-based initiatives regarding nutri-

tion and physical education.84 One intervention that is gaining popular support

is known as the “BMI Report Card.” The practice of reporting students’ body

mass scores to parents originated a few years ago as just one tactic in a war on

childhood obesity that would be coupled with the offering of fresh, low-fat

foods in the cafeteria. Arkansas, in an initiative spearheaded by governor Mike

Huckabee who recently lost over one hundred pounds himself, was the first to

pass a law in 2003 requiring that schools calculate the BMI of students yearly

and include that number on report cards that are sent home to parents along

with information about changes in lifestyle that promote healthy eating and

increased physical activity. Illinois, New York, Pennsylvania, Tennessee, and

West Virginia have also passed legislation requiring that public schools moni-

tor student BMIs.

Critics of the BMI report card feel that this could demoralize a student and

could result in eating disorders and social stigma. The BMI is not necessarily

an accurate indication of overweight or obesity. Perhaps positive results could

be achieved by limiting the amount of junk food, improving the nutritional

content of the food served, and increasing the number of hours for gym class.

Along the line of this thinking, thirty-two states are currently considering

legislation to establish or amend nutritional standards in schools. In Arizona,
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for example, lawmakers passed a bill prohibiting sugary, carbonated beverages

from being sold in elementary and middle schools.

Although there have been many other state legislative initiatives in schools,

such as raising nutrition education requirements and funding, outreach to

parents, restrictions on vending machines, and nutritional standards for cafete-

ria meals, the greatest number of legislative proposals introduced and enacted

are directed at increasing physical education requirements and funding in

schools. Twenty-eight states are currently considering bills that set standards

on physical activity, physical education, and health education with regard to

physical fitness.85 In Maryland, for example, the Student Health and Fitness

Act of 2006, which passed the Senate but awaits a House committee, would

mandate that all students in grades kindergarten through five receive sixty

minutes of physical education per week that would gradually increase to 150

minutes per week over the course of schooling, along with baseline and annual

physical fitness assessments.

WHERE DO WE GO FROM HERE?

Although knowledge of the increasing importance of diet and exercise in

health maintenance and disease prevention is growing, we live in a society that

encourages a lifestyle that is not optimal for the achievement of either. It is

true that something needs to be done to combat the obesity epidemic.

Certainly, emphasis on public education and the development of public health

strategies is a start. Support for regulatory and legal actions at the local, state,

and federal levels is important. The goal should be not to take away personal

choice, but to create an environment in which an individual may make a better
choice. With regard to obesity, this concept is even more complex because

there is no equivalent to “Don’t Smoke” or “Just Say No to Drugs.” The issue

is not how social and environmental change can occur in the current political

climate, but how politics in the future (public policy) can contribute to social

and environmental change.

The simple message to eat five servings of fruit and vegetables per day to

stay healthy and fit is probably simplistic and unworkable. Every day individ-

uals are bombarded by contradictory and confusing messages about weight loss

and health. The government’s frequent changes to the food pyramid, for exam-

ple, send confusing and conflicting messages. How many servings of what

foods do I really need for a healthy diet? The United States is a “headline”

society, thriving on quick and convenient messages. In fact, it has been shown

that consumers may not process information at a certain level of complexity,

so the lack of information about effective weight management requires a solu-

tion that does not necessarily provide more information but rather provides a

clear, simple, and efficacious message that can be processed easily by the

American public. Confounding the issue is the fact that many Americans just

do not view overweight and obesity as being a serious problem. Certainly most
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would like to lose weight, but actually doing so requires a discipline and focus

that many do not have. It is much easier to take a pill to reduce one’s choles-

terol or high blood pressure than it is to live a healthier lifestyle. With the slew

of anti-obesity drugs poised to hit the market, many might view taking a pill as

the most efficient means of losing weight. But pharmaceuticals can do only so

much; without lifestyle changes and changes in diet, long-term results will be

hard to sustain.

As confusion typifies anti-obesity policies, Americans are getting fatter. It is

one thing to consider mandating nutrition labels on menus, or improving

school lunch programs, or even imposing taxes on high-calorie, low-nutrition

foods, but what would probably be a better tactic is to regulate the food and

drink industry to ensure that the foods produced are nutritionally in line with

existing guidelines and regulations. Reducing the use of saturated and trans fats

in food products, for example, reducing the sodium content in prepared foods,

and encouraging the consumption of fruits, vegetables, and fiber, would be a

good start to help people eat a more healthy diet. Subsequent efforts could then

focus on helping those who lead unhealthy lives to begin to do their part in

fighting the obesity epidemic. The battle cannot be won without all parties

working together.
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Disease Prevention through Vaccination:

The Science and the Controversy

with Tony Rosen, MPH

I shall never have smallpox for I have had cowpox. I shall never have an

ugly pockmarked face.1

INTRODUCTION

Each one of us is constantly warding off the potential for infection or dis-

ease. After all, the world is filled with countless microbes, fortunately most of

which are harmless and some even beneficial. But, there are plenty of microbes

that can hurt us (pathogens, from the Greek word for disease, “pathos”). Harm-

ful bacteria, for example, may cause disease through infection of their host or

by the release of powerful toxins. Viruses, inert by themselves, have the ability

to invade the cells of other life-forms. As those cells duplicate, so does the virus.

While one’s ability to ward off disease is usually strong, there are instances

where the microbes overwhelm the body and produce illness. In an effort to

protect against many infectious diseases, we rely on vaccines with the intent of

conferring protection and immunity.

Vaccines have been a vehicle for disease prevention and eradication for hun-

dreds of years. The development and widespread distribution of safe, effective,

and affordable vaccines has done more for disease prevention over time than

nearly any other medical or public health intervention. Of the ten greatest pub-

lic health achievements over time, certainly immunization against disease ranks

at or near the top of the list.2 Millions of lives have been saved because of the

widespread use of vaccines to prevent or eradicate diseases such as measles,

diphtheria, pertussis, tetanus, polio, and of course smallpox. The eradication of



smallpox worldwide is undoubtedly one of the most spectacular public health

initiatives of all time.

Vaccination not only protects an individual from disease, but it also has the

dual role of protecting the community at large from disease outbreaks. For dis-

ease to spread there must be a pool of susceptible people in whom the bacteria

or virus can grow. Ironically, those who elect not to vaccinate themselves or

their children are actually benefiting from those who are vaccinated. This con-

cept is referred to as “herd immunity.” When a disease spreads from one

human to another, it requires both an infected person to spread it and a suscep-

tible person to catch it. Herd immunity works by decreasing the number of sus-

ceptible individuals, and when this number drops low enough, the disease will

disappear from the community because there are not enough people to continue

the catch-and-infect cycle. The greater the proportion of vaccinated individuals,

the more rapidly the disease will disappear. Once-common diseases such as

pertussis, polio, smallpox, and measles have all but disappeared thanks to the

large numbers of individuals who are vaccinated against these diseases. Peri-

odically, however, there have been mini-outbreaks of disease for which there

are vaccinations. For example, there continue to be outbreaks of measles (a

particularly contagious, potentially serious disease) in the United States as well

as around the world, primarily as a result of a pool of unvaccinated children.

Those who are not vaccinated are at high risk of contracting this disease.3

Because microbes know no foreign boundary, diseases in one part of the

world can quickly and easily spread to other parts of the globe. As such, a uni-

fied global vaccination policy is needed; how to achieve such a noble and

important goal, however, is often not easily accomplished. Economics, politics,

and social constraints can and do play important roles in disease-eradication

programs. The success of immunization policies depends on, and is linked

with, interrelated factors including vaccine safety (quality control and monitor-

ing); adequate vaccine supply (to avoid vaccine shortages), effective delivery

systems to ensure that the vaccines get to those in need (more of an issue in

the developing world), financial incentives and legal protection for the vaccine

manufacturers, and educational efforts to inform the public about the benefits

and risks of vaccinations. Indeed, perhaps most of all, there is a need to focus

on the public’s fears about the safety of vaccination and their willingness to be

immunized.

In addition to the scientific challenges to vaccine development, social, ethi-

cal, economic, legal, and political issues individually and collectively have

served to curtail and in some cases to derail efforts to immunize populations.

Vociferous antivaccination movements frequently clashed with the govern-

ment’s authority to immunize for the “common good.” Historically, antivacci-

nationists have protested against what they consider the intrusion of their

privacy and bodily integrity. One of the potent symbols of the early antivaccine

movement was the limp “raggedy Ann” doll, which was created in 1915 by a

man whose daughter died shortly after being vaccinated at school without
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parental consent. The medical authorities blamed a heart defect, but the parents

blamed their child’s death on the shot. Since that time, there have been reports

of deep-seated public fears of vaccinations, as well as protests against compul-

sory vaccination laws.

The issue of vaccine safety periodically makes front-page news, usually after

an unfortunate event in which someone or many individuals were harmed in

some way allegedly as a result of being vaccinated. Proponents of vaccination

would be the last to say that vaccination is risk free, but they would be the first

to argue that the small risks outweigh the dangers of not being vaccinated. To

lose ground to the tremendous achievements realized by vaccines because of

the public’s mistrust could be potentially serious. Are the antivaccinationists

off-base or are their concerns valid? How should the public health and medical

communities respond? What role should government have to legally enforce

vaccination policy? This chapter focuses on the history of vaccines and immu-

nization and the new challenges that must be addressed to ensure against resur-

gence in vaccine-preventable diseases locally, nationally, and globally.

WHAT ARE VACCINES AND HOW DO THEY WORK?

The doctrine holding that infectious diseases are caused by the activity of

microorganisms within the body is referred to as the germ theory of disease,

also called the pathogenic theory of medicine, which states that microorgan-

isms are the cause of many diseases. Although highly controversial when first

proposed in the nineteenth century, it is now a cornerstone of modern medicine

and clinical microbiology. Put simply, disease-causing organisms, be they

viruses, microbes, or bacteria, attack the body and produce illness. The

immune system, if working correctly, prevents illness by destroying disease-

causing microorganisms that threaten the body.

Vaccines, from the Latin word “vacca,” or cow, trigger one’s immune sys-

tem’s infection-fighting ability and memory without exposure to the actual

disease-producing germs. Instead, the person is injected with a dead or much

weakened (and not dangerous) version of the pathogen. Vaccines stimulate the

body’s immune system by triggering an immune response; the immune system

goes into high gear to destroy the invader. The immunity one develops follow-

ing vaccination is similar to the immunity acquired from natural infection. For

some diseases, several doses of a vaccine (a booster) may be needed for a full

immune response. For others, one shot is sufficient.

One’s body can become immune to bacteria or viruses by either developing

a natural immunity to the disease or by vaccine-induced immunity. Natural
immunity develops after one has been exposed to an organism, and one’s

immune system develops a defense (from antibodies and memory cells) to pre-

vent one from getting sick again from that particular type of virus or bacte-

rium. Vaccine-induced immunity results after one receives a vaccine, which

makes the body think that it is being invaded by a specific organism and the
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immune system reacts by destroying the “invader” and preventing it from

infecting the person again. The immunity one develops following vaccination

is similar to the immunity acquired from natural infection. The goal is the

same: to stimulate an immune response without causing disease.

Briefly, the human immune system works because antigens (proteins from

the foreign microorganism) stimulate an immune response leading to the

synthesis of antibodies (proteins that attack and destroy viral or bacterial par-

ticles). “Memory cells” are produced in an immune response, and these cells

remain in the bloodstream ready to mount a quick protective immune response

against subsequent infections with the particular disease-causing agent.4 If the

infection was to occur again, the memory cells would respond to inactivate the

disease-causing agents, and the individual would not likely become sick.

Vaccines have traditionally been classified into three broad categories: live

attenuated, whole-killed, and subunit vaccines.

• Live weakened vaccines use live viruses that have been weakened (attenu-

ated). The result is a strong antibody response that establishes lifelong

immunity, but live, attenuated vaccines carry the greatest risk because they

can mutate back to the virulent form at any time. Because the pathogen is

alive, it has the potential to multiply within the human body. Examples

include vaccines for measles, mumps, and rubella and chickenpox.

• Inactivated vaccines use killed or inactivated bacteria or viruses. Examples

included the typhoid vaccine and the Salk poliomyelitis vaccine. Toxoid vac-

cines use bacterial toxins that have been rendered harmless to provide immu-

nity to the specific toxin. Examples included diphtheria and tetanus vaccines.

• Acellular and subunit vaccines are made by using only part of the virus or

bacteria. Advances in biotechnology and genetic engineering techniques

have made it possible to produce subunit vaccines in which genes that code

for appropriate subunits from the genome of the infectious agent are isolated

and placed into bacteria or yeast host cells, which then produce large quanti-

ties of subunit molecules by transcribing and translating the inserted foreign

DNA. Subunit vaccines cannot cause the disease. Examples include hepatitis

B and Haemophilus influenza type B vaccines. A booster every few years is

often required to continue effectiveness.

IT ALL STARTED WITH COWPOX

No discussion of vaccines can be considered complete without a discussion

of smallpox and Edward Jenner, a country doctor in England who is credited

with performing the world’s first vaccination in 1796.5 Jenner observed that

milkmaids who had cowpox (a mild disease) rarely developed smallpox (a seri-

ous and potentially fatal disease). This observation prompted him to experi-

ment and ultimately devise the first vaccine to protect individuals from this

dreaded disease. But, long before Jenner intentionally infected a boy who had

176 TRUTH, LIES, AND PUBLIC HEALTH



recovered from cowpox with smallpox, and long before the causes of this dis-

ease were known and understood, many tried to protect the population from

this disfiguring and deadly disease.

The Chinese may have begun intentionally infecting themselves with small-

pox virus as early as the tenth century, trying to prevent the disease by expos-

ing uninfected individuals to the pus and fluid from a smallpox lesion. The

thinking was that the dried pus would confer protection to the individual. This

practice, called variolation, was also used hundreds of years later in other parts

of the world.6 Specifically, in the early eighteenth century, Lady Mary Wortley

Montagu, the wife of the British ambassador to Constantinople, who as a

young girl contracted smallpox and whose brother died of the disease, popular-

ized variolation upon her return to England. Because of Lady Montagu’s

efforts, the Princess of Wales in 1722 was persuaded to have her two children

inoculated against smallpox. Although the physiological effects of variolation

varied, ranging from a mild illness to death, its effectiveness was evident.

Smallpox mortality and morbidity rates were lower in populations that used

variolation than in those who did not.

Across the Atlantic Ocean, smallpox was threatening Boston. Clergyman

Cotton Mather and Dr. Zabdiel Boylston in Massachusetts practiced variolation

in an attempt to inoculate residents of this city. Although inoculations were

illegal in the American colonies, their efforts helped prevent a wide scale

smallpox epidemic. They documented that the smallpox case fatality rate was

much lower among those inoculated than those not inoculated.7

Although Jenner was not the first to experiment with inoculation against

smallpox, his efforts, which most certainly would be considered to be unethical

by today’s standards, are acknowledged to mark the beginning of widespread

vaccination. He observed that milkmaids who had cowpox were somehow

immune to smallpox. Jenner’s experiment on eight-year-old James Phipps

spared the boy from developing smallpox, but still Jenner’s peers did not read-

ily accept his findings. Rebuffed by the Royal Society of London, Jenner was

undeterred and completed more experiments and self-published his findings in

1798. His results were so compelling that thousands of people elected to pro-

tect themselves by infecting themselves with cowpox. Though it took several

years until Jenner’s theories about vaccination were accepted by the professio-

nal societies, by 1800, more than 100,000 people had been vaccinated against

smallpox worldwide. Vaccination was made compulsory in Bavaria, Denmark,

Sweden, and by the mid-nineteenth century, in Great Britain.8 Massachusetts

was the first U.S. state to make vaccination compulsory in 1809.9

MILESTONES IN VACCINE HISTORY

It was almost 100 years after Jenner’s seminal work that vaccination moved

beyond smallpox. The French chemist, Louis Pasteur, developed what he called

a rabies vaccine in 1885, but technically what he produced was a rabies
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antitoxin that functioned as a postinfection antidote.10 By the twentieth

century, advances in the science of virology, bacteriology, and immunology

led to a better understanding of how the human body defends itself against

invading microorganisms. Development of viral vaccines and bacteria-based

vaccines flourished; the development of vaccines against more than twenty

diseases has impacted disease morbidity and mortality. Since 1980, more than

fifteen new or improved vaccines have been approved as a result of advances

in molecular biology and genetics, which led to new and improved subunit

vaccines that promise to offer increased safety and efficacy. (See Table 11.1

for highlights in vaccine development and Table 11.2 for a listing of currently

recommended childhood vaccinations.)

Vaccines have been developed for scores of diseases. Listed herein are just

some of the highlights in history of vaccine development.

Smallpox

The eradication of smallpox is probably the world’s greatest success story.

For thousands of years, epidemics swept across continents, decimating popula-

tions and at times changing the course of history. The Crusaders brought

Table 11.1

Highlights in vaccine development

1905 U.S. Supreme Court upholds state law mandating smallpox vaccination.

1944 Pertussis vaccine recommended for universal use in infants.

1947 DPT (trivalent diphtheria/pertussis/tetanus) recommended for routine use.

1955 Salk inactivated polio vaccine licensed.

1961 Sabin oral, live-virus polio vaccine licensed.

1963 Measles vaccine licensed.

1971 MMR (trivalent measles/mumps/rubella) licensed.

1972 United States ended routine use of smallpox vaccine.

1977 Smallpox eradicated worldwide.

1986 Vaccine Injury Compensation Act passed.

Recombinant Hepatitis B vaccine licensed (recommended for all newborns

and children in 1991).

1988 Vaccine Injury Compensation Program funded.

1999/

2000

Joint statement by the U.S. Public Health Service, the American Associa-

tion of Family Practitioners, the American Association of Pediatrics urged

manufacturers to remove the preservative thimerosal as soon as possible

from vaccines routinely recommended for infants.

Source: National Vaccine Information Center. www.909shots.com/timeline.html.
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smallpox back with them from the Holy Land. The Conquistadors carried it to

the New World. The Incan and Aztec empires were destroyed by this disease.

In the American colonies, smallpox helped decimate the indigenous peoples,

including Pocahontas who died of smallpox in 1617 after visiting London. Rich

and poor, famous and unknown, smallpox did not discriminate. Queen Mary II

of England, Emperor Joseph I of Austria, King Luis I of Spain, Tsar Peter II of

Russia, and King Louis XV of France are a few of the heads of state who died

from smallpox. The disease, for which no effective treatment was ever devel-

oped, killed as many as 30% of those infected. Between 65%–80% of survivors

were marked with deep-pitted scars (pockmarks), most prominent on the face.

George Washington, for example, survived a bout with smallpox but was

severely scarred.

By the mid-twentieth century, 150 years after the introduction of vaccina-

tion, an estimated 50 million cases of smallpox occurred in the world each

year, a figure that dropped to around 10–15 million by 1967 because of suc-

cessful vaccination efforts. In 1967, when the World Health Organization

(WHO) launched an intensified plan to eradicate smallpox from the earth, the

“ancient scourge” threatened 60% of the world’s population, killed every

fourth victim, scarred or blinded most survivors, and eluded any form of treat-

ment.11 A massive, worldwide outbreak search and vaccination program was

initiated and through the success of this global eradication campaign, smallpox

was finally limited to the horn of Africa and then to a single last natural case,

which occurred in Somalia in 1977, although a fatal laboratory-acquired case

occurred in the United Kingdom in 1978. The global eradication of smallpox

was certified by a commission of eminent scientists in December 1979, based

on intense verification activities in countries, and subsequently was endorsed

by the WHO in 1980. Three known repositories of the virus were left: one in

Birmingham, England, which was later destroyed after an accidental escape

Table 11.2

Recommended Vaccinations

By age 6 Measles, mumps, rubella, polio, chicken pox, DPT (diphtheria,

tetanus, pertussis), Hib (meningitis), PCV (pneumonia), rotavirus

(diarrhea), hepatitis A and B, flu (annually).

By age 18 Meningococcus, cervical cancer (girls only; an HPV vaccine for boys

is being developed).

Ages 18–65 Flu (annually), tetanus and diphtheria (every 10 years), measles,

mumps, rubella, chicken pox (for those not previously infected),

pneumococcal pneumonia flu (annually by age 65).

Source: Centers for Disease Control and Prevention. January 2007.

Note: The CDC has updated its recommended list of vaccines several times over the past fifteen years.

Each state, rather than the CDC, decides which vaccines to make compulsory for entry into school.
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from containment caused many deaths, and two still remaining for possible

anti-bioweaponry (stored under extremely strict conditions at the Centers for

Disease Control and Prevention in Atlanta, Georgia, and at the State Research

Center of Virology and Biotechnology in Koltsovo, Russia).

Pertussis and Diphtheria

Although the causative agent of pertussis (whooping cough) was isolated in

1907, it was not until the late 1920s that the first whole-killed pertussis vaccine

was introduced.12 Pertussis, particularly serious among infants, is a contagious

respiratory disease caused by the B. pertussis bacterium and spread by cough-

ing or sneezing. Toxins produced by B. pertussis can cause high fever, convul-

sions, brain damage, and death.

Diphtheria, also caused by a bacterium, is a very contagious and potentially

life-threatening infection that usually attacks the throat and nose. In more seri-

ous cases, it can attack the nerves and heart. Although he survived smallpox,

George Washington may have died of diphtheria. In the mid-1930s, a vaccine

against pertussis and diphtheria was developed, and was later modified in 1947

to include tetanus (DPT vaccine). Today, the DPT shot is among the first that

an infant receives after birth. A child needs five DPT shots, given at specified

intervals, to ensure complete protection.

The DPT booster vaccine was put into widespread use in the late 1950s;

however, serious adverse reactions including convulsions, brain damage, and

even death were noted in a tiny percentage of children who were vaccinated.

In particular, the pertussis component of the DPT vaccine was identified

as causing problems in some children. As a result, children with a history of

convulsions or neurological disease were strongly advised not to be vacci-

nated.13–15 Although serious acute neurologic illness was a rare event, the

Institute of Medicine (IOM) was mandated by Congress to study the issue. In

1991, the IOM issued its report and concluded that the evidence was insuffi-

cient to indicate a causal relation between DPT and neurologic damage.16 The

National Childhood Encephalopathy Study (NCES) also found that children

who experienced rare but serious acute neurologic disorders within seven days

of receiving DPT were no more or less likely to experience documented

chronic nervous system dysfunction or to have died within ten years of the

acute disorder than children who had not received DPT within seven days prior

to the onset of the disorder. In sum, there were no special characteristics asso-

ciated with acute or chronic nervous system illnesses linked to DPT expo-

sure.17 But, the public’s trust was shaken.

Polio

Probably no disease created as much fear as polio, which primarily affected

children. Paralysis and death were the major hazards of this disease. Probably

the most famous polio victim in the United States, perhaps even in the world,
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was President Franklin D. Roosevelt, who hid the extent of his disability from

the public throughout his presidency. Polio was one of the most dreaded child-

hood diseases of the twentieth century. The first clinical description of polio

dates to 1789 when a British physician provided the first description of the dis-

ease (debility of the lower extremities). The first known large epidemic

occurred in 1916, killing 6,000 people and leaving 27,000 more paralyzed.18 In

retrospect, isolation and quarantine were not effective means of controlling the

disease. A race to develop an effective polio vaccine began in the 1930s, and

unfortunately early clinical trials failed in that many individuals ended up

infected with polio. Clearly, this was not the intent of the vaccine developers.

Widespread epidemics of polio were documented after World War II, with an

average of more than 20,000 cases a year occurring between 1945 and 1949.

In 1952, there were 58,000 cases of polio in the United States, the most ever

counted. By the mid-twentieth century, it may not be an exaggeration to say

that polio hysteria fueled fear across the country.

The difficulty in developing a polio vaccine stemmed from the fact that this

disease is caused by three strains of virus. Understanding the polioviruses took

decades, with much of the research funded by the March of Dimes Founda-

tion, a grassroots organization founded with the help of President Roosevelt.

In the late 1940s, Dr. Jonas Salk began to use the newly developed tissue cul-

tures method of cultivating and working with the poliovirus. The first safe and

effective vaccine, the Salk injected vaccine, used killed poliovirus. During the

1950s, massive field trials of the Salk vaccine, unprecedented in medical

history, were conducted and led to a nationwide mass immunization campaign

promoted by the March of Dimes. This effort led to a significant drop in the

number of new cases of polio in the United States, and in 1955, the inacti-

vated polio vaccine was licensed for use in the United States. While the vac-

cine helped stop polio in its tracks, there were problems with the vaccine

relating to the incomplete inactivation of some virus particles. This was soon

corrected.

During this time, Dr. Albert Sabin, a bitter rival of Salk, also was working

on a polio vaccine. His vaccine used live, attenuated (weakened) virus rather

than killed poliovirus. Whereas the Salk vaccine required injections, the Sabin

vaccine was oral. Field trials of this vaccine proved the Sabin oral vaccine to

be effective; the oral, live-virus polio vaccine was licensed in 1961. Because

live vaccine contains a weakened type of poliovirus that could in theory mutate

into more virulent forms (albeit exceedingly rare, but not unheard of), it is not

given to people with impaired immune systems. The oral vaccine was superior

in terms of ease of administration, and it also provided longer-lasting immu-

nity. Both vaccines have advantages and disadvantages with regard to safety

and cost, and both are used throughout the world.

The discovery and use of the polio vaccines nearly eliminated polio in the

United States, and in 1994, this disease was declared eradicated in all of the

Americas. While both the Salk and the Sabin vaccines proved to be highly
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effective in preventing the disease, those who had been paralyzed by polio,

estimated to be in the hundred of thousands, unfortunately did not benefit from

these milestones in polio vaccine development.

Measles, Mumps, and Rubella

As late as the 1950s, and before a vaccine was developed, parents were

encouraged to expose their children to diseases like measles, mumps, and

chicken pox to develop immunity. With the marketing of an effective vaccine

to protect people from these diseases, such thinking was rendered moot. Build-

ing on the momentum of success achieved with the oral polio vaccine, a num-

ber of live attenuated vaccines were being developed. The most significant of

these at the time was the measles-mumps-rubella (MMR) vaccine.

For hundreds of years, measles was so ubiquitous it was thought to be a natu-

ral episode of childhood. It was not until the fourteenth century that the word

“measles” was used, stemming from the word “miser,” which was used to refer

to the wretchedness of lepers.19 Prior to the development of an effective vaccine,

measles was one of the most common childhood diseases in America. Character-

ized by fever and a rash, measles is a serious disease that is highly contagious

and can lead to death; but recovery confers a lifelong immunity. Interestingly,

women who have been vaccinated but who never had the disease do not have

natural maternal measles antibodies to pass on to their babies, which mean that

most babies born in America are vulnerable to getting this disease.

Mumps, a viral disease, also used to be very common in childhood. Discov-

ery of the mumps virus in 1934 helped researchers gain a better understanding

of the symptoms and how this disease is transmitted. Characterized by fever,

headache, and inflammation of the salivary glands (making the cheeks swell

producing the signature sign of the disease), this disease rarely leads to death.

Recovery confers lifelong immunity.

Rubella (German measles) is usually a mild childhood disease characterized

by a pink rash. While similar to measles, the rubella virus is comparatively

benign and less infectious. Recovery usually confers lifelong immunity

although repeat cases can occur, albeit rarely. Should a pregnant woman get

rubella in the first trimester of pregnancy, there is a greater chance of giving

birth to a baby with birth defects.

While a measles vaccine was licensed in 1963, and a rubella vaccine was

licensed in 1969, the trivalent MMR vaccine was licensed in 1971. Protection is

estimated to last for up to eleven years. Despite the availability of the vaccine,

however, around 1 million children, predominantly in resource-poor countries,

die every year from measles. Even in the United States, outbreaks occur. For

example, a measles outbreak in the 1980s and early 1990s showed that there

were a significant number of vaccine failures in older children, teenagers, and

adults, especially among those who had been vaccinated before fifteen months

of age. As such, the government recommended that a second MMR booster be
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given either before a child enters kindergarten or before entering junior high

school. Almost all who get the vaccine have no serious adverse reactions from it.

As is often the case, the risks of the vaccine are usually smaller than the

risks from the diseases. However, in the mid-1990s, reports of an association

between autism and the MMR vaccine were published. There was speculation

that the MMR vaccination could cause autism in some children. This finding

alarmed both the lay public and the scientific community. Parents refused to

have their children immunized, and the IOM was asked to investigate this link.

More on this later.

Influenza (“Flu”)

During World War I, the number of American killed by influenza (44,000)

almost was equal to the number killed in battle (50,000). As the nation entered

World War II, the military decided to make influenza vaccination mandatory.

Influenza is a contagious disease spread by person-to-person contact and

caused by the influenza virus. Peak flu season occurs usually from late Decem-

ber through March. There are three basic flu germs, variants of which are pop-

ularly designated according to where they first strike; that is, Hong Kong B,

Bangkok A, and so forth. It’s important to remember that influenza viruses are

constantly changing, so an antibody made against one strain will become less

effective against new strains as influenza strains evolve over time. In addition,

there are different types of influenza viruses circulating and different variants

within virus types, and the same type of flu virus does not necessarily circulate

each year. For instance, during the 2005–06 flu season, influenza A (H3N2)

viruses predominated; however, infection with influenza A (H3N2) virus would

not provide protection against influenza B or influenza A (H1N1) viruses. The

viruses that cause flu are prone to mutation, making the manufacture of vac-

cines an annual guessing game of sorts. If a new mutation pops up anywhere

in the world, resulting from a major change (antigenic “shift”), it will quickly

spread, leaving most people unprotected.

Historically, influenza epidemics have cased havoc. Charlemagne’s army

may have been decimated by the flu during an epidemic in 876. The great

influenza pandemic of 1918–19, the twentieth century’s worst epidemic, killed

millions of people. A flu shot can help prevent one from getting sick, but even

with the flu vaccine available, each year millions of people get sick, and some

tens of thousands die from the flu. When complicated by pneumonia, it is one

of the ten most common causes of death in the United States. Most people

who get a flu shot have no serious problem from the vaccination. Those over

age sixty are recommended to get a flu shot every year.

Hepatitis

Hippocrates was the first to note epidemics of jaundice, a telltale characteris-

tic of hepatitis. Today we know that hepatitis is a gastroenterological disease
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featuring inflammation of the liver. Most cases of acute hepatitis are due to

viral infections. There are many types of hepatitis, and the disease can be con-

tracted in a few different ways. Hepatitis A is transmitted by the orofecal route

and is contracted through contaminated food or water. This form of hepatitis

does not lead to chronic or life long disease and just about everyone who gets

hepatitis A has a full recovery.

Hepatitis B can be contracted from blood, semen, and saliva (making it one

of the venereal diseases) and also from tattoos. Hepatitis B can be a serious

infection that can cause liver damage; some individuals are not able to get rid

of the virus, which makes the infection chronic. Before routine testing of the

blood supply, thousands of deaths occurred each year from post-transfusion

hepatitis B. Fortunately, this is no longer a risk.

Hepatitis C is spread the same way as hepatitis B through an infected

person’s blood and other body fluids as well, as from injection drug use. Hepa-

titis C is a chronic infection and often causes liver damage. Hepatitis D can

only thrive is cells also infected with hepatitis B and is not very common. It

can be spread through infected blood, dirty needles, and from unprotected sex

with a person infected with hepatitis virus. Hepatitis E can be contracted from

host to host via fecal–oral contact and contamination of water. This type of

hepatitis does not occur often in the United States and does not confer long-

term damage to the liver. In 1991, a recombinant hepatitis B vaccine was

recommended for all newborn infants and children. There is no vaccine for

hepatitis C, D, or E.

Human Papillomavirus (HPV)

HPVs are the most common sexually transmitted infections in the United

States. Sexually transmitted HPVs, common in adults and sexually active ado-

lescents, more often than not are harmless and come and go without causing

any symptoms. However, there is a subset of nineteen “high risk” HPV types

that can lead to the development of cervical cancer and genital warts. Whereas

genital warts can cause discomfort and psychosocial trauma, cervical cancer, if

not detected in the early stages, can be deadly. Therefore, a vaccine that would

protect against these diseases, especially cervical cancer, would be very bene-

ficial indeed. In 2006, the FDA approved the first preventive HPV vaccine

marketed by Merck and Co. under the trade name Gardasil. Gardasil, a

recombinant vaccine (contains no live virus), is a preventive rather than a ther-

apeutic vaccine and is recommended for women who are between nine and

25 years old who do not have HPV. The vaccine will not protect a woman if

she has been infected with HPV types prior to the vaccination, indicating the

importance of getting immunized before potential exposure to the virus (before

initiation of sexual activity). A series of three shots over a six-month period

was shown to offer 100% protection against the development of cervical pre-

cancers and genital warts caused by the HPV types in the vaccine. The
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protective effects of the vaccine are expected to last a minimum of four and a

half years after the initial vaccination.

The vaccine represents a significant advance in the protection of women’s

health. There are, however, a couple of drawbacks to the vaccine that have

sparked debate. First, the vaccine is expensive. Second, the vaccine offers no

protection against other specific types of HPV that can also cause cervical cancer

(there are more than 120 known HPV types, and 27 are known to be transmitted

through sexual contact). The vaccine targets two of the most common high-risk

HPVs, type 16 and 18, which cause 70% of all cervical cancers, and HPV types 6

and 11, which cause about 90% of all cases of genital warts. Third, it is unknown

whether the vaccine’s protection against HPV-16, in particular, is long-lasting.

Fourth, since the vaccine works only against specific kinds of HPV, regular Pap

tests should still be performed. And, fifth, the vaccine is targeted only to females,

leaving the males to serve as an asymptomatic reservoir for the virus.

Perhaps the most contentious issue of HPV vaccination is the recommen-

dation to vaccinate young girls. Social conservative religious groups have

publicly opposed the concept of making HPV vaccination mandatory for pre-

adolescent girls because they fear that this might send a subtle message that

sexual intercourse is okay, thus detracting from their abstinence-based position.

Other critics question mandating the vaccine for young girls. Many parents are

extremely uncomfortable at the notion of vaccinating their young daughters

against a sexually transmitted disease. But the reality is that the vaccine will

not work after a woman has been infected, so the thinking is that it is prefera-

ble to have the young girl vaccinated before she becomes sexually active. Not

surprisingly, there is heated debate as to whether the vaccinations should be

required or recommended. Proponents argue that the objections are not strong

enough to forgo the protection against a potentially dangerous disease.

Texas is the first state to require vaccinating girls ages 11 and 12. The

governor, a conservative Republican, has endorsed this position but has left the

door open for parents to “opt out” by petitioning for an exemption for reasons

of conscience or religious beliefs. Whether other states will follow Texas’ lead

remains to be seen. What is clear is that this new vaccine has been shown to

have the ability to protect females from a serious disease.

THE IMPORTANCE OF VACCINATION AND RESISTANCE TO IT

The marketing of Gardasil and similar prototypes in the pipeline illustrates

that pharmaceutical companies and biotech companies are engaged in vaccine

research. With the advancement of molecular biology and genetics, vaccine

development continues to grow at an exciting rate. New and improved subunit

vaccines that promise to offer increased safety and high efficacy are being

studied. Additionally, novel strategies for vaccine delivery, especially the elimi-

nation of needles, as well as the combination of multiple vaccine components to

different pathogens into a single vaccine delivery (of note, the MMR and the
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DPT vaccines) hold great promise. Yet, there has been, and continues to be,

resistance to immunization among some groups of individuals. Indeed, vaccine

development has had its share of political drama and controversy over time.

In England, Jenner’s experiments were so compelling that lawmakers moved

to make vaccination compulsory; in 1853, a law was passed requiring vaccina-

tion for smallpox for all infants within the first year of life. Parents who did

not vaccinate their children were subject to fine and imprisonment. Immedi-

ately, an Anti-Vaccination League was formed in London, and members of this

league included all socioeconomic classes.

Liberal intellectuals argued that the law violated individual liberty, and reli-

gious leaders proclaimed that injecting animal disease into children was “un-

Christian.”20 Those in the working class felt that vaccination threatened the

control of their own and their children’s bodies.21 Fear and ignorance pre-

vailed, as many believed that vaccination could spread disease and cause death.

In retrospect, perhaps these individuals were not so off base, as the unhygienic

methods prevalent at the time could and did indeed spread disease from one

person to the next.

Many children were not vaccinated, which prompted new legislation to

toughen enforcement. The 1871 Vaccination Act required each district to

appoint vaccination officers (nonmedical personnel) who were paid to find non-

compliers and impose fines.22 Almost 200 antivaccination groups were active

during the 1880s in England, and numerous demonstrations were held in

protest of the law.23 At one demonstration, an effigy of Edward Jenner was

hanged and then decapitated!

The antivaccination movement prompted Parliament to create a Royal Com-

mission to investigate the utility and safety of smallpox vaccine. In 1896, the

Commission concluded that vaccination did indeed protect against smallpox,

but recommended relaxing penalties against resistors.24 The Vaccination Act

of 1898 included a conscience clause that permitted citizens who did not

believe in vaccination to obtain an exemption certificate for their children. This

act actually introduced the idea of “conscientious objector” into English law.25

Following the English experience, numerous states in the United States

drafted vaccination laws. In response, an antivaccination movement was born

in America.26 The American antivaccination movement focused on the concept

of “inalienable rights,” and its proponents argued that vaccination opposed the

laws of nature and religious laws.27 Aggressive campaigns to repeal vaccina-

tion requirements were held in numerous states. Some antivaccination activists

went so far as to argue that smallpox was not contagious, and a few tried to

prove this by intentionally exposing themselves to the disease, usually with

disastrous results. Taking a lead role in the antivaccination movement were the

patent medicine manufacturers, who feared (probably correctly) that vaccina-

tion laws would ruin their business.

By 1905, eleven states had passed laws requiring vaccination, but three-

quarters of these states did not have any legal penalties for those who chose
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not to comply.28 In a challenge to the constitutionality of the Massachusetts

law requiring vaccination, the Supreme Court ruled in 1905 in a landmark

case, Jacobson v. Massachusetts, that the need to protect the public health

through compulsory smallpox vaccination outweighed the individual’s right to

privacy.29 The Court affirmed the state’s right to require vaccination as part of

its police powers and asserted that within reasonable limits, individual interests

were superseded by the health of the public. This decision laid the groundwork

for subsequent public health law in the United States.30 Further, in 1922, the

Supreme Court upheld the compulsory school entry vaccination laws.31 Yet,

whenever a new vaccine was introduced, including diphtheria and typhoid

fever in the 1920s, polio in the 1950s, and measles, rubella, pertussis, and

hepatitis in the later part of the twentieth century, groups opposed to vaccina-

tion would appear on the scene.

VACCINATION AND SCHOOL POLICY

The American Academy of Pediatrics issued their first immunization guide-

lines in the 1930s. But, the public health initiative to create school laws requir-

ing vaccination began in the 1960s and 1970s, after the polio epidemic of the

1950s. By 1963, twenty states required immunization as a requirement for

school entrance, and this number grew to twenty-nine by 1970.32 Many of

these laws were created and enforced to protect against measles, in particular.

Data showed that states with school immunization laws had 40%–51% lower

rates of measles than states without such laws.33,34 Such data were compelling

and provided the impetus for the remaining states to enact and enforce school

immunization laws. As these laws are state-based, variations exist in require-

ments and enforcement. By 2006, all states allowed medical exemptions, forty-

eight had a provision for religious exemptions, and nineteen permitted

“personal belief” exemptions.35 “Personal belief” exemptions refer to religious,

philosophical, and any other undetermined exemptions that are not medical.

Interestingly, a study looking into the effect of such exemptions on disease out-

breaks found that states with “personal belief” exemptions had a 27% higher

rate of new pertussis cases than states without such an exemption.36 Moreover,

enforcement of school vaccination laws varied significantly at the local school

level. Schools with simplified or inexplicit exemption claim procedures, as well

as schools allowing philosophical exemptions, had increased exemption rates

and higher risk of disease outbreaks.

PROTESTING VACCINES: FACT OR MYTH

Antivaccination movements often can have a significant effect on public

health, primarily as a result of outbreaks of vaccine-preventable diseases.

But, are the fears and concerns of the antivaccination movement unwarranted?

What is the trade-off between benefit and risk? While nineteenth- and early
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twentieth-century fears of vaccination might have been based on anecdotal hor-

ror stories, vaccine safety is a real and constant concern. New vaccines and

vaccine combinations that provide a wider array of protection from diseases

often require more injections, which, in rare cases, may lead to serious reac-

tions. As with other pharmaceutical products, vaccines can produce side effects

ranging from local injection-site soreness or redness to low-grade fevers, to

more serious adverse events. Therefore, safety concerns are not entirely off

base. Public health experts believe that the system of routine childhood immu-

nizations rests on a tenuous foundation of public support. Primarily because

the success of immunization programs depends on parents’ beliefs that vacci-

nating their children is safer than not doing so, it is imperative that parents and

the public understand the risks as well as the benefits of vaccination.

Yet, all it takes is the hint of vaccine-safety controversy to scare off people

from getting vaccinated. For example, in 1976, there was a scare that the swine

influenza vaccine was associated with a severe paralytic illness called Guillain-

Barr�e Syndrome (GBS). During the 1976–77 swine influenza vaccination

campaign, for example, 1,300 cases of GBS were reported to the CDC.37

According to the CDC’s vaccine information sheet on the influenza vaccine, if

there is a risk of GBS from this influenza vaccine, it is estimated at one or two

cases per million persons vaccinated, much less than the risk of severe influ-

enza. Nevertheless, at that time, fear of developing GBS after a flu shot height-

ened distrust of getting an influenza vaccination. It is important to stress that

most people who get the influenza vaccine have no serious problem from it.

Also in the 1970s, when there was a suggested connection between the DPT

vaccine and neurological damage in children, acceptance of this vaccine plum-

meted resulting in a widespread resurgence of pertussis, especially in Great

Britain where parents refused to have their children immunized.38 Many

parents who chose not to vaccinate their children doubted the reliability of vac-

cination information from authorities, believing that doctors overestimate pro-

tection and underestimate dangers of vaccines.39 Further, vaccines have been

so effective that many parents, thankfully, have never seen cases of diseases

against which vaccines protect, which in a sense diminishes the vaccine’s per-

ceived value and creates apathy.40 A survey showed that 25% of those polled

felt that children receive more vaccines than needed.41 Between 1990 and

2000, for example, vaccines against four diseases (Haemophilus influenza type

B, hepatitis B, chicken pox, and pneumococcal disease), entailing ten to twelve

injections, were added to the immunization schedule. Parents felt that children

were becoming “pediatric pin cushions.”42

The antivaccination movement, both in the United States and abroad, has

been facilitated by the Internet, a fertile breeding ground for dissemination of

information, both correct and incorrect. Several studies have evaluated the

information posted on the Internet, and the results are troubling. One study

found that almost 43% of online sites about the MMR vaccine were negative

and contained inaccurate and unbalanced information.43 The most frequently
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cited incorrect information was that vaccines cause other illnesses such as neu-

rologic disorders, multiple sclerosis, autism, asthma, and sudden infant death

syndrome (SIDS). Other common bits of misinformation were that vaccines

contain potentially large amounts of contaminants and mercury.44

The media, perhaps unintentionally, also fuels antivaccination sentiments.

The power of the media to influence vaccination policy is illustrated by the

impact of a British television documentary that aired in 1974 showing children

allegedly harmed by vaccines. In the United States, too, a 1982 television spe-

cial on the DPT vaccine included interviews with families alleging that their

children were brain damaged after being vaccinated. By insinuating a cover-

up, the media played into the fears of the antivaccination movement. Though

heavily criticized by physicians and scientists, the show won an Emmy!

More recently, in 1998, British scientists, led by Andrew Wakefield, pub-

lished an article in Lancet suggesting a connection between the MMR vaccine

and autism.45 Before the study (which was based on only twelve cases) could

be adequately evaluated by the scientific community, the lay press in both the

United Kingdom and the United States picked up on the article. The authors of

the article eventually retracted the assertion of a link between the MMR vac-

cine and autism, but the public’s confidence in the MMR vaccine was certainly

shaken. The Lancet article was not the first to raise concerns about the MMR

vaccine as earlier media reports of litigation by parents who believed that the

vaccine had precipitated autism in their previously healthy infants. Immuniza-

tion rates for MMR fell despite the British and American governments warning

parents not to reject MMR vaccinations. Even when the media reported results

of new studies that rejected the link between MMR and autism, the public was

still skeptical. An editorial in the British Medical Journal stated:

“The media excitement and public concern after a Lancet report linking MMR with

autism kindles a sense of d�ej�a vu. It is highly reminiscent of similar scares over pertus-

sis in the 1970s, which resulted in much suffering and many deaths, both in Britain and

internationally.”46

For reasons that are not entirely clear, the rates of MMR vaccination

dropped significantly in Britain but remained virtually unchanged in the United

States. One explanation may relate to the fact that immunizations are voluntary

in Great Britain and compulsory in the United States. Also, British physicians

were more divided over the alleged risks while physicians in the United States

were more unified in their support for the vaccine. Perhaps the press coverage

was more inflammatory in the United Kingdom than in the United States. In

any event, in the United States, the IOM studied the evidence in two separate

reports and conclusively rejected the putative causal relationship between vac-

cines and autism spectrum disorders.47,48

Another controversy that engaged the antivaccination movement was the use

of thimerosal, a mercury-containing organic compound, as a preservative to
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extend the shelf life of some vaccines. It was suggested that thimerosal in

childhood vaccines could contribute to, or cause, a range of neurodevelopmen-

tal disorders in children, including attention-deficit/hyperactivity disorder

(ADHD). The critics argued that the ethylmercury-based preservative could

cause serious side effects when administered to young children who have rela-

tively undeveloped immune and neurological systems. The situation escalated

to the point where over 4,000 lawsuits were filed by parents and guardians of

children who they allege were affected by thimerosal, despite the lack of epide-

miological evidence showing a statistical association between thimerosal and

any neurological disorder. A hearing is expected in June 2007.

These concerns provided the impetus for the passage of the Food and Drug

Administration (FDA) Modernization Act of 1997, which called for a review

and risk assessment of mercury-containing food and drugs. The FDA’s Center

for Biologics Evaluation and Research (CBER) investigated the issue and

found that some children could have exceeded the federal guidelines for

single-dose mercury exposure, but the results were inconclusive. A 2004 IOM

report on the subject concluded that the evidence did not support a causal

relationship between thimerosal-containing vaccines and autism, whereas a

Congressional investigation did find evidence that thimerosal posed a risk.49

Today, the actual amount of thimerosal present in vaccines for children is

listed, and usually labeled as “trace” or nil. Currently, adolescent and adult

tetanus vaccine and certain influenza vaccines still contain thimerosal.

ENSURING VACCINE SAFETY AND MONITORING:

CHECKS AND BALANCES

Over the next decades, it is estimated that the number of recommended vac-

cines could exceed fifty-four by the year 2020.50 The challenge is to minimize

the number of injections and minimize the side effects without compromising

effectiveness and patient acceptability. However, before the FDA can license

any vaccine, it must be assessed for safety and efficacy. Postlicensure studies

continue to monitor vaccine safety. Given the problems and adverse effects

from vaccines, Congress passed the 1986 National Childhood Vaccine Injury

Act, which was spearheaded by parents troubled by a putative link between

vaccination and neurological problems. Essentially, the act was designed to

reduce the potential financial liability of vaccine makers due to vaccine injury

claims and established a no-fault system for litigating claims against vaccine

manufacturers. Mounting potential liabilities totaling in the tens of billions of

dollars posed financial threats to the pharmaceutical companies who produced

vaccines. Vaccine makers indicated that they would cease production if this

protection under the law was not enacted. The argument was that public health

safety depended on the financial viability of pharmaceutical companies whose

ability to produce sufficient supplies of vaccines could be imperiled by civil

litigation on behalf of vaccine injury victims.
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The act also mandated that all health care providers and manufacturers report

certain adverse events following vaccinations to the Vaccine Adverse Event

Reporting System (VAERS). Through VAERS, jointly operated by the FDA

and the CDC to monitor the safety of licensed vaccines, experts look for pat-

terns and any unusual trends that may raise questions about a vaccine’s safety

once it is used more widely in the population. The FDA continuously reviews

and evaluates individual reports, in addition to monitoring overall reporting pat-

terns. The FDA also monitors reporting trends for individual vaccine lots. Most

reports come from health care providers, but anyone can report an unexpected

event after vaccination to VAERS. VAERS’ role is to generate new hypotheses

about the cause of adverse events. For example, in August 1998, a vaccine

against the rotavirus became available and infants were immunized. Within a

few months, VAERS received reports that fifteen infants developed a rare intes-

tinal condition shortly after receiving the rotavirus vaccine. Although the num-

ber was very small in comparison to the number of infants who received the

injection, analysis of the VAERS reports and other data suggested that the vac-

cine might be associated with an increase in the risk of this rare complication

and in October 1999, the vaccine was discontinued pending further study.

The Clinical Immunization Safety Assessment Centers (CISA) serve as an

additional level of scrutiny of selected patients whose symptoms or diagnoses

my represent a new adverse event. The Vaccine Safety Datalink (VSD) pro-

vides data from a variety of sources, including immunization records, hospital

discharge records, and mortality data.

In 1988, a National Vaccine Injury Compensation Program was created. The

program is a federal “no-fault” system designed to compensate those individu-

als or families of individuals who have been injured by childhood vaccines. A

claim may be made for any injury or death thought to be the result of a vaccine

covered under the program. The U.S. Department of Health and Human Ser-

vices, the U.S. Court of Federal Claims, and the U.S. Department of Justice

administer the program. But, the program stipulated that all claims against vac-

cine manufacturers could not be heard in state or federal court, but had to be

heard in the U.S. Court of Federal Claims, often referred to as the “vaccine

court.” Cases are heard without juries, and awards damages are typically far

below damage awards rendered in other courts.

In 2006, however, the U.S. Fifth Circuit Court of Appeals ruled that plain-

tiffs suing three manufacturers of thiomersal could litigate in either state or

federal court. This ruling was significant for this, as well as for the fact that

the Fifth Circuit Court concluded that thiomersal is not a vaccine but a preserv-

ative and the manufacturers cannot share in the protection afforded by the

no-fault system of the National Childhood Vaccine Injury Act.

Globally, the WHO has taken steps to ensure vaccine safety by establishing

in 1999 the Global Advisory Committee on Vaccine Safety.51 This committee

is charged with advising the WHO on vaccine-related safety issues to enable

WHO to respond promptly to issues of vaccine safety. The committee also
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assesses the implications of vaccine safety worldwide and has weighed in on

all of the important vaccine controversies, including MMR and autism, the

safety of the mumps vaccine, thiomersal-containing vaccines, and the safety of

influenza vaccination for pregnant women.

NEW CHALLENGES

The successful implementation of mass immunization programs and the sub-

sequent eradication or reduction of smallpox, polio, measles, pertussis, menin-

gococcal meningitis, diphtheria, mumps, rubella, and tetanus are among the

most notable public health achievements of the twentieth century. Yet, the path

to the eradication of diseases by means of vaccination has not always been

smooth. Efforts to develop an effective vaccine against tuberculosis (TB) so far

have eluded scientists, although the BCG vaccine is used in many countries, but

not in the United States. The parasites responsible for malaria continue to chal-

lenge those working on a vaccine for this deadly disease that kills more than 1

million people worldwide each year and infects more than 300 million children

a year.52 Attempts to develop an HIV vaccine to target the retrovirus that causes

this disease as well as a vaccine against malaria have so far ended in failure.

Clearly, other challenges remain. Pharmaceutical firms and biotech companies

have little incentive to develop vaccines because there is little revenue potential,

regulatory barriers, and the exposure to litigation is high should there be adverse

events associated with the vaccine. For example, Warner Lambert (now Pfizer)

stopped making Fluogen vaccine for influenza in 1998 primarily because of

regulatory obstacles and financial loss. Some opine that this led to the flu vaccine

shortage in the United States in 2004.53 Even though the number of vaccines

administered has risen dramatically in recent decades, this increase is probably

due to government mandates rather than economic incentives. Researchers and

policymakers are calling for a different approach to motivate vaccine producers,

including offering tax credits or guaranteed purchase, as well as other mecha-

nisms to ensure an adequate vaccine supply and a financial return.54

Providing vaccines to the world is a necessary public health challenge that

cannot be lost. Despite the monumental successes in vaccine development, the

burden of infectious disease remains an important global concern. Fragmented

delivery systems and difficulties in tracking and verifying immunization cover-

age, too, need to be addressed. Minimizing the difficulties in producing, dis-

tributing, and administering vaccines and ensuring the safety of the vaccine

products should be every government’s top priority for disease prevention. As

the annual flu outbreaks and anthrax scares remind us, there is a need for new

vaccines. It is incumbent upon all governments to ensure that the means and

the resources be made available to build on the progress already made to eradi-

cate vaccine-preventable diseases and thereby eliminate unnecessary human

suffering worldwide.
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