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Foreword
Vaccinations: A Thoughtful Parent’s Guide gives readers a look at the many aspects of this controversial subject, which is a growing concern for today’s parents. Many parents struggle with finding the answers to their questions about vaccines, wanting to get the whole picture. Aviva Jill Romm presents readers with the risks and benefits of vaccines, vaccine-preventable diseases, and the most recent research about approaches to immunity and disease prevention. All of this information helps parents make informed choices about immunizing their children.
Choice is a key word, and one that is often not presented to parents. The fact that they can choose whether or not to vaccinate their child is sometimes a new concept and presents some obstacles. Understanding health and disease, learning how to prevent illness when possible, and choosing the treatment with as few risks as possible are the keys to optimal health for our children and families. Freedom of choice in health care includes the choice to vaccinate or not. Parents should question the routine use of vaccines, investigate the subject, ask questions, and read the literature. This does not constitute disagreement, but rather promotes educated decisions. Informed parents can make better choices for their children.
Vaccinations: A Thoughtful Parent’s Guide covers another important issue in health care, which is the prevention of disease. The concept of prevention can also be a new one for some parents. Preventing illness by adopting healthier lifestyle changes—including diet; immune support with vitamins, minerals, and herbs; minimal exposure to environmental toxins; and physical activity—can optimize good health and reduce the risk of becoming ill. This book offers parents many ways to incorporate prevention as part of their family’s lifestyle. A child with a healthy, strong immune system has better resistance and a vital immune response when needed, minimizing the frequency and severity of illnesses.
Addressing such a controversial subject is not an easy task, and it is one I personally would not have wanted to tackle. The challenge of providing a balanced perspective on the topic in the midst of the overwhelming amount of contradictory information in the literature could not have been an easy one.
Vaccinations: A Thoughtful Parent’s Guide does not choose a side. Instead it provides sound information to readers so that they may choose intelligently when making health decisions about their children. Romm refers to the book as a bridge that unites both sides with the common goal of optimal health for all children. This book is such a bridge.
Mary L. Bove, N.D.

Brattleboro Naturopathic Clinic

Brattleboro, Vermont 

Introduction
Primum non nocere—Above all, do no harm 
Controversial from the Start
Perhaps there is no topic of greater controversy in medicine today than that of childhood vaccinations. That the topic can even be described as controversial is in itself debatable, as many, indeed most, in the medical and public health professions would argue that it is not controversial and that anything less than universal protection of children by the routine use of vaccinations is a travesty of health care. Yet ever since the modern inception of the use of inoculations in humans, there has been dissent. Even as early as the first half of the nineteenth century in England, there was public outrage and horror over the injection of “filthy material” into humans for the purpose of preventing disease. Indeed, the process of inoculation known as “variolation” was made a felony in England in 1840.1 Today, however, it is not the government decrying vaccines, it is concerned parents and medical professionals. And though in the past dissenters from contemporary medical mores may have been easily marginalized, today’s parents and professionals are prepared to defend themselves with cogent, well-researched arguments. Add the media to the mix and it becomes apparent that with increasing public awareness there is indeed a controversy in our culture regarding the routine and universal administration of vaccinations for children.

New Concerns about Accepted Methods
While vaccine campaigns have received wide public acceptance for the better part of the twentieth century, we enter the new millennium with growing concern from increasing numbers of parents and medical professionals about the safety of vaccinations when compared with the relative risk of disease in our developed Western nation. In the past fifteen years, this voice of concern, particularly from parents, has actually grown into a formidable political force that has had a significant impact on shaping vaccine policies in the United States. In fact, parents such as Barbara Loe Fisher, founder of the National Vaccine Information Center and herself the mother of a vaccine-injured child, have lobbied successfully for new government policies such as the National Childhood Vaccine Injury Act of 1986. This act is a federal vaccine injury compensation program that also includes vaccine safety provisions such as mandatory reporting and documentation of hospitalizations, injuries, and deaths following vaccination.2 Many of the parents currently active in vaccine politics are themselves parents of vaccine-injured children, all of whom dutifully vaccinated their children before realizing that vaccine reactions were a serious risk. Unfortunately, it is all too often the case that we become aware of the dangers of a procedure only after we experience adverse consequences.
The concerned argue that for many children the risks of adverse reactions to the vaccines outweigh the risks of contracting the diseases in question or the likelihood of injurious consequences from the naturally contracted diseases. Furthermore, they maintain that the rates of vaccine reactions are notably higher than generally reported, and that vaccine consequences may not only take the form of the overtly reportable manifestations such as seizures and death but may also be displayed as the chronic, insidious, and seemingly inexorable health problems that are on the rise in our society, including asthma, allergies, diabetes, learning disabilities, and autoimmune disorders such as multiple sclerosis, lupus erythematosus, arthritis, cancer, and AIDS. Many vaccine opponents add political import to this debate, insisting that there are underlying profit motives on the part of manufacturers and deliberate intent on the part of the medical profession to conceal adverse reactions for fear of litigation.
Vaccine proponents, conversely, argue that while, yes, there are inherent risks to vaccination, these risks are minimal and insignificant compared with the potential risk of “vaccine-preventable diseases,” as the diseases for which children are vaccinated are called, and the inevitability of epidemics in the absence of comprehensive vaccination programs. They further contend that vaccine risks appear to be significant only against the current horizon of a society free of periodic outbreaks of life-threatening infectious diseases, a product of long-standing and ubiquitous vaccine programs.
Vaccine naysayers, on the contrary, report, based on historical epidemiological evidence, that disease rates for most infectious diseases were already on the decline prior to the inception of mass vaccination campaigns, attributable to improved hygiene and living conditions, better nutrition, public sanitation measures, clean drinking water, and, secondarily, improved access to medical care.

An Emotional Debate
At times it seems that the arguments on both sides of the vaccine debate are lucid and substantial; at times the arguments seem hysterical and unclear, both sides appearing to take a black or white stand with little room for sensible discussion and mutual respect, and both sides providing emotionally wrenching evidence to support their cases. There is no shortage of stories of the horrors of disease epidemics prior to vaccines, and the number of heartbreaking stories of vaccine-damaged kids is overwhelming. This makes it very hard for most parents to sort through whether, when, and how to vaccinate their children to optimize their health and safety. Many parents understandably find it difficult, if not impossible, to consciously inject disease material into their perfectly healthy and thriving children, knowing that the possibility of adverse reactions is very real even if minimal. As one vaccine activist stated, if the adverse reaction happens to your child, then the risk is 100 percent. On the other hand, parents do feel great concern about the possibility of their healthy children being damaged by potentially preventable diseases.

Political Force versus Personal Freedom
Political force behind the provaccination camp allows healthy disagreement and public discourse between two concerned parties to deteriorate to punitive measures for those unwilling to conform. Reduced WIC vouchers for mothers who do not vaccinate their children, litigation against parents who do not comply with recommended vaccine programs, difficulty enrolling children in school, and even threats of court-ordered vaccination of children against the will of parents are all scenarios familiar to those who hear stories from parents who tried to exercise their freedom of choice in health care. Those who choose not to vaccinate are forced, upon enrolling their children in school, to sign what one mother, a nutritionist and the wife of a physician, described as “bad mommy” forms. These state emphatically that as a parent who chooses not to vaccinate or to selectively vaccinate, you are knowingly subjecting your child to the risk of life-threatening diseases and you accept all responsibility should your child be permanently damaged or die as a result. Parents who openly choose not to vaccinate their children, whether for philosophic, religious, or even minor medical reasons are punished for shunning what has come to be considered the obligation of the decent American citizen. Of course, no doctor or school administrator is ever required to sign a similar form accepting full responsibility should the parent comply with vaccinations and the child be damaged. Nor would they.
Lacking significant political backing, those who oppose vaccine mandates and who want safer vaccine options rely on support groups, information resource groups, and political lobbying to influence parents, physicians, and policy. It has only been in recent years that politicians, such as Representative Dan Burton, whose grandchild was damaged by vaccines and is now autistic, have taken on the vaccine issue as an overt political agenda. Representative Burton, for example, has been a moving force behind the recently completed congressional hearings to investigate possible links between the measles, mumps, and rubella vaccine (MMR) and autism.
What is clear to many is that the question of childhood vaccinations is one that every parent will face, as it is expected that every American child who can be vaccinated, will be vaccinated. Until recently only relatively few parents have even questioned the routine use of vaccinations for their children, but with growing public disclosure of possible connections between vaccinations and such problems as mercury toxicity, cancer, and autism, more parents are taking notice and investigating the issues.
The vaccination controversy is really a twofold debate that extends deeper than just the issue of vaccine safety and efficacy. It is also a question of whether one has the individual right to choose whether to vaccinate. The discussion actually lays wide open the very philosophical foundations of individual freedom on which our country is built. The issue of personal freedom is juxtaposed with public safety. Simply put, the public mandate upon which vaccination campaigns rest is that the individual does not have the freedom to jeopardize public health by choosing not to vaccinate. This premise assumes that it is the nonvaccinated members of a population that threaten the well-being of those who are vaccinated, and that it is the vaccinations themselves that are primarily responsible for promoting health in our society. Implicit in this axiom are many suppositions and assumptions, as well as the seeds for more than a few excellent questions. For example, if vaccinations are so effective, then why does a small nonvaccinating population threaten a well-protected whole? Why has the live polio vaccine been in continued use in spite of the fact that the only incidence of polio in the United States in more than a decade has been a direct result of receipt of a live polio vaccine or exposure to someone who has recently been vaccinated with the live polio? Indeed, vaccination as a biomedical ethics topic has been largely ignored by biomedical ethicists, but it does need to be explored from this vantage point as well. Where do individual freedom and social responsibility begin and end? Even more important, who gets to decide, and based upon what assumptions and evidence?

Seeking Balance
I am conservative on my views regarding vaccination, and as a midwife and health care provider I am a staunch supporter of public health measures. I am not so naive or smug as to assume that alternative medicines and healthy living are always sufficient to prevent or treat disease. Furthermore, having seen what disease can do to the human body, I am humbled by and grateful for medical science. Nonetheless, I am also an ardent advocate of individual freedom in health care, particularly when it comes to injecting the body with substances that are known to cause adverse reactions and that may cause long-term chronic disorders. In my mind, this clearly belongs to the realm of personal choice. As a scientist, I keep my mind open to investigating new possibilities, and as a scientist in the service of humanity, I keep myself open to the first order of medical doctrine: “primum non nocere,” first do no harm. Having seen firsthand the increase in chronic childhood health problems over the past several decades, I am concerned about the implications of vaccinations for our continued health as a human species. And having encountered families whose children have been visibly damaged by vaccinations, I question why there isn’t more inquiry into vaccine safety. Though serious adverse reactions may be the exception to the rule, they definitely do occur. If there is even a possibility that the increase in childhood learning disabilities or behavioral problems we currently see are related to vaccinations, then I would say more evaluation is necessary. In the meantime I continue to be asked questions about vaccinations on a regular basis, from parents all over the country. They are concerned, want to make the right decisions for their children, and don’t know where to find a balanced perspective. Thus, when my publisher approached me with the idea of writing a book on this topic, I accepted.
In writing a controversial book, one inherently takes a risk. On a personal note, a physician colleague of mine, knowing my plans to attend medical school in the next few years, warned me not to mention this book in my medical school interviews, fearing that I would be prejudged for having written a book that admits any problems with vaccines. This did not surprise me, as in the extensive research I did to prepare this book, there is a tone of derision in the medical literature toward any notion of questioning vaccines, and most authors of medical articles go to some lengths to reinforce the importance of continued and noninterrupted vaccine practices in spite of proof that they are associated with numerous health problems. There is also the personal challenge of writing a book that provides a balanced perspective when the literature is rife with seemingly contradictory information. A thorough review of the medical literature, including journal articles and textbooks on medical microbiology, immunology, and epidemiology, provides one with a distinct sense of the benefits of vaccination, with generally little, if any, mention of even well-documented harmful sequelae from vaccines. One must dig deeper for these. Side effects are either considered minor inconveniences or dismissed as “not definitively causal,” “necessary risks,” or possibly just “coincidental.” Studies that clearly elucidate vaccine causality in adverse reactions are frequently referred to as having faulty research methodologies.
Conversely, individuals and groups proclaiming the risks and dangers of vaccinations often appear to do so in an epidemiological vacuum, seemingly ignoring clear evidence of the directly positive impact vaccinations have had on disease reduction and eradication. When referring to epidemiological evidence, both sides seem to highlight selectively or diminish certain aspects of the arguments to reinforce their beliefs. This makes it difficult for even the most discerning reader to come to a clear and definitive conclusion regarding vaccinations. Furthermore, research occurs in such a wide variety of environments and vaccinations are used in such a diversity of populations that what might be true in one environment cannot necessarily be extrapolated to another. Whether to vaccinate for tetanus neonatorum in India may require an entirely different argument than whether to require tetanus vaccines for all children in the United States. Likewise with hepatitis B, pertussis, and Hib (hemophilus influenza type B) vaccines, among others. Indeed, all sides of the argument must be considered individually in order to make appropriate choices.
Another risk one runs in choosing to write about a controversial topic without choosing sides is that neither side feels exonerated by the work, and therefore both sides reject it. But this book is not about choosing sides, nor is it about making one argument wrong and another right. This book actually seeks to be a bridge uniting sides in a common desire to achieve optimal health for all children. In taking a holistic approach to health and disease, this book acknowledges a multiplicity of approaches that are not mutually exclusive.

The Right to an Informed Choice
This book is about helping parents make intelligent health care choices for their children, operating on the premise that the good of the individual and the good of society are not mutually exclusive independent variables but are codependent factors. Mahatma Gandhi said, “Any action that is dictated by fear or coercion of any kind ceases to be moral.” Any such actions also cease to promote health. Disease takes many forms, including oppression, and as a culture we must decide which forms we are willing to embrace.

Promoting Optimal Health
As an extension of the vaccine discussion, I explore the nature of health and disease as more than merely a one-dimensional, reductionist phenomenon, though it does address the biologic and physiologic bases of immunity. I offer the reader options for promoting optimal child health through nutrition, hygiene, common sense, stress management, and herbal medicine, whether or not one chooses to vaccinate. This is significant, not just because healthy children are more resistant to infection but because there is some evidence indicating not only that nutritionally well-nourished children may avoid vaccine reactions but also that antibody response to vaccines may be improved in such children, resulting in enhanced vaccine efficacy. Optimal health is the key to a win-win situation, and that is what this book does. We all want what is best for our own children and for all children. It is my hope that this book supports parents and professionals in finding a healthy path through the maze of the vaccine controversy.


ONE
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A Curious History
The documented attempts to prevent or reduce disease by means of using infected materials from diseased persons or animals stretch further back in history than one might imagine, to as early as the fifth century B.C.E.1 Indeed, it is not surprising that conquering illness has been a major human preoccupation for centuries, when considering that epidemics and plagues have decimated entire families in a matter of days and entire communities in a matter of years. In Europe alone, more than 60 million people died of smallpox between the late seventeenth and the late eighteenth centuries—a span of only one hundred years. At the peak of the epidemic during the eighteenth century, Europe lost approximately 15 million people every twenty-five years.2 Millions of others were left permanently disfigured.3 In fact, smallpox was an enormous impetus for the original efforts to develop what we now call vaccines.
Early Vaccination Attempts
In the fifth century B.C.E. the notion of immunity first appears in historical medical records. At that time, the Greek historian Thucydides (ca. 460–400
B.C.E.) took note that during a plague in Greece that eliminated nearly one-fourth of the population, some people who were exposed escaped infection, while others became ill and recovered, never again to be infected by that disease.4 Current vaccine practices are built upon the knowledge that an individual who survives exposure to a disease is subsequently protected from that disease.
Attempts at imparting immunity to disease, particularly smallpox, generally incorporated exudate or scabs from smallpox sores into the treatment protocol. The Chinese allegedly attempted to treat smallpox with inoculation as early as the sixth century 
B.C.E. However, the first written record of such attempts appeared much later and was entitled The Correct Treatment of Smallpox. It is attributed to a Buddhist nun practicing during the reign of Jen Tsung (1022–1063 
C.E.). She purportedly recommended choosing scabs that were one month old from cases that had only a few pustules, except in hot weather, when they were to be fifteen to twenty days old. The scabs were dried and pulverized with specific plants. A silver curled tube was then used to blow the powder into the nostrils of those not yet ill.5 Her choice of pustules from a mild case that had been allowed to develop for some time, past the most virulent stage, indicates that she may have given some thought to the need to induce a mild reaction rather than a full-blown infection, which might have occurred from using exudate from badly infected victims. Modern preparations also render infectious material less harmful by weakening them via heat or through introduction into live animals, known as attenuation.
The Golden Mirror of Medicine, another ancient Chinese medical text, describes four forms of inoculation against smallpox:
	The nose is plugged with powdered scabs laid on wool.
	Powdered scabs are blown into the nose.
	Undergarments of an infected child are put on a healthy child for several days.
	A piece of cotton is spread with the contents of an infected pustule and stuffed into the nose.6

Attempts to treat smallpox in such a fashion were referred to as “variolation,” variolus referring to smallpox. Ironically, parents who want their children exposed to childhood illnesses such as chicken pox may to this day recreate method 3 within their families and among playmates. There have even been attempts to send “infected” clothing through the mail among friends to ensure exposure to childhood illnesses in the early elementary-school years.
The first attempt at oral variolation, referred to as “preventive variolation,” appears to have been in the early eleventh century, mentioned in a treatise by Wang Tan, a Chinese prime minister of the Sung emperors.7 This practice was also widely exercised by physicians in the Middle East and in India, where it was practiced at regular intervals by Brahman Hindus in the sixteenth century.8 According to Leon Chaitow, isopathic medicine, the attempt to cure disease by use of its own products, was taught in the Middle Ages by the physician-teacher Paracelsus, and this method was employed by Druid priests from ancient Britain and Germany in the Middle Ages.9 Apparently similar techniques were being utilized in Constantinople in 1672, where an old Circassian woman would cut a cross in the flesh of the “patient” and apply fresh smallpox exudate to the fresh wound.10 Lady Mary Wortley Montagu of England attempted to introduce this practice into England upon her return from Constantinople in 1721.11
JENNER AND SMALLPOX 
Smallpox was a disease thought to have been endemic to Africa, Asia, and the Middle East, imported into Europe by the Crusaders and brought to the Americas by slave ships and Spanish conquistadors. It flourished in the overcrowded, unhygienic cities and towns of the early industrial revolution, where there were inadequate food, drinking water, and waste disposal mechanisms.12 It was from this context that Edward Jenner’s work arose.
By the 1700s the concept of immunity from naturally occurring disease was a recognized phenomenon. Families conceived the value of letting a disease run its course through the family so they would not be vulnerable to the next epidemic.13 The idea of artificially inducing a mild form of the disease was not a far stretch for the imagination and is probably predicated on this observation. The process of variolation became standard among the upper classes in their attempts to ward off disease. It was customary for people to visit the local apothecary’s barn, known as an inoculation stable, where the apothecary would “scratch the patient’s arms with a knife and cover the wounds with bandages smeared with the dried scabs of smallpox victims.”14 This process may have been preceded by bleedings, starvation, and purging, other common practices of the day.15 Those who received variolation treatment were usually kept secluded in the barn for two to three weeks, until their fevers subsided and the smallpox scabs dried and fell away. At this point they were no longer considered contagious.
While there were numerous successes from variolation, many who received variolation developed serious cases of smallpox as a direct result and died. Problems in many of those who survived included blindness, scarring, and additional outbreaks of the disease because immunity to it was not guaranteed by this treatment. Furthermore, diseases such as syphilis and tuberculosis were often present in the scabs and exudate drawn from those having these diseases in addition to smallpox, leading to a significant opportunity for such diseases to infect the recipients of variolation. According to Diodati, more than 75 percent of people survived natural smallpox infection, while neither proposed cures nor variolation proved safe means of addressing smallpox.16
Jenner (1749–1823), an English physician, often considered the “father of vaccinations,” clearly did not invent the process of variolation; he may, however, have been the first to attempt to systematically organize the practice of inoculation.17 He owes his original insights to a young farmer and cattle breeder named Benjamin Jesty, who became immune to smallpox after contracting cowpox from his cattle. Jesty intentionally inoculated his wife and two young children with cowpox to protect them from susceptibility to a smallpox epidemic. Jesty’s family remained immune for fifteen years. In 1776 Jenner pronounced that dairymaids who contracted cowpox, a relatively minor disease, could not contract smallpox. He attempted to prove this by taking infected material from the hand of dairymaid Sara Nelms and injecting it into the arm of a healthy eight-year-old boy named James Phipps. Forty-eight days later Jenner injected smallpox into Phipps and it had no effect. He concluded that the boy had been successfully vaccinated, the term vaccine being derived from the Latin word vacca, meaning “cow.” Jenner went on to promote his vaccine publicly. It wasn’t until years after his own successful experiments had been published that Jenner acknowledged Jesty’s contribution to his own knowledge and understanding.18 As was typical of the male-dominated profession of science of the day, Lady Montagu’s earlier attempted contribution was not duly recognized.
It wasn’t long, however, before Jenner’s colleagues disputed his claim, and Jenner himself had to admit that there were ample cases of dairy hands who caught smallpox in spite of previous infection with cowpox disease. In response, in 1798 Jenner created a new vaccine using “horse-grease,” insisting that men who handled horse-grease, a puslike, greasy, rancid secretion from infected horse hooves, prior to milking cows were unable to contract smallpox. He now postulated that children could be protected from smallpox if they were injected with cowpox from cows who had been infected with horse-grease. Jenner called this “horse-grease cowpox” and began to publish on the subject. He even began to inoculate people using secretions directly from the horses. The public was revolted by his suggestions, and every attempt to verify his recommendations led to failure.19
However, in 1806, when Dr. Robert Willan, an esteemed physician of the time, published a treatise on vaccinations and mentioned only the cowpox vaccine, it was “exalted as the true prophylactic” and the public readily accepted it.20 Shortly after, Parliament granted Jenner large sums of money to promote his vaccines. It quickly became common practice throughout Europe to give it to all infants. However, there were numerous reported cases of smallpox among the vaccinated. At first the cases were denied, and then it was said that when cases occurred among the vaccinated they were milder. When it became apparent that people were dying even after having been vaccinated, these cases were said to be a result of what was called “spurious cowpox.” Explanation after explanation was given for vaccine failures. One proposed solution was to give multiple vaccinations in one treatment, each on a different place on the body. Revaccination was also suggested.
Fortunately, most epidemics of smallpox were self-limiting and regionally contained. According to Neil Miller,21 prior to the compulsory vaccine laws of 1853, the highest death rate from this disease for any two-year period in England was only two thousand cases. It was realized, though, that those who were vaccinated easily transmitted the disease to others; vaccination prevented the disease from spreading only if everyone was vaccinated against it. Thus, in the early 1800s compulsory mass vaccination laws were born, with Bavaria being the first country to initiate such regulations in 1807.22 However, the most devastating epidemics occurred after the institution of compulsory vaccination laws. Between 1870 and 1872 in Germany, more than a million people had the disease, of which 120,000 died. Ninety-six percent of these had been vaccinated.23 This was after fifteen years of compulsory vaccinations. Eventually, after disastrous outbreaks of smallpox in Europe, Jenner’s methods were prohibited, though smallpox vaccination continued until 1979, when the World Health Organization (WHO) declared smallpox to be eradicated worldwide.24 Currently, general compulsory vaccination requirements vary from country to country, from certain countries in South America requiring compulsory vaccination en masse several times annually for all children within a certain age range, to routine compulsory vaccines given by a private physician or clinic, to countries in western Europe that do not have compulsory vaccination laws, making vaccinations voluntary.

The Dawn of a New Vaccine Era: Pasteur to Present
During the eighty-seven years between Jenner and Pasteur, new ideas were germinating and being explored, particularly those of attenuation, defined as “a particular change in the culture mode” that can “diminish the virulence of the infectious microbe,” and passage of infectious materials through animals to reduce their virulence in people.25 Louis Pasteur, a research chemist, developing ideas based on Jenner’s methods peppered with advances in scientific understanding, set out to address the issue of animal disease. He developed vaccines to prevent chicken cholera as well as sheep and bovine anthrax. He recognized the need to replace person-to-person vaccination with something safer and less likely to transmit other diseases.
By now the ideas of attenuation and virulence were well developed, and Pasteur was able to reduce the infectivity of bacteria so that they could be administered with less risk of actually causing the disease while still conferring immunity. The significance of this is that he did so using material derived from isolated specific bacteria. Microscopes were not yet powerful enough to detect viruses. Thus was born the germ theory—his understanding that different organisms cause different diseases. This idea has become a bedrock of modern bacteriology, immunology, and medicine. While Pasteur was unable to isolate the rabies virus, he recognized that this infection was transmitted through saliva. He attenuated the organism by injecting infected dog saliva into the spinal cord of a rabbit. He subsequently harvested the spinal cord, dried it, and used this as the basis for his rabies vaccine. The opportunity to give his injection to a human being came in the summer of 1885, when he was presented with a young boy named Joseph Meister, who had been bitten by a rabid dog. Given that there was no known cure for rabies at the time, the experiment seemed only reasonable. After receiving a series of injections, each more virulent than the last, over a ten-day period, Meister was still alive, becoming the first person known to have survived the bite of a rabid animal.26
NOT ALL POPULARITY 
Pasteur’s work was not received with pure acclaim. In fact, many of his contemporaries claimed that his rabies vaccine killed more people than it cured.27 “Pasteur’s critics noted that it was often the case that the same suspect animal had bitten more than one individual and those that did not receive Pasteur’s vaccine fared just as well, if not better, than those receiving the rabies vaccine. In some cases the untreated animal survived whereas the treated patient died.”28 Indeed, the vaccine was extremely reactive and caused numerous deaths. At the time, there was tremendous public outcry against vaccination practices for humans. Plotkin and Mortimer describe these as “vitriolic protests against any type of vaccination.”
Pasteur, however, was as savvy as he was smart, and he used his skills to establish himself as an international vaccine authority, setting up the Pasteur Institute to further his mission. However, accusations against Pasteur go further. It has been suggested that many of his cures may have been contrived.29 In 1905 Paul Remlinger, a military physician who had trained at the Pasteur Institute and for five years supervised antirabies practices in Constantinople, divulged that the institute had quietly concealed a high incidence of paralysis and other neurological disorders from the rabies vaccine in order to avoid adverse publicity.30
There is further question about Pasteur’s integrity and the originality of his work. For example, in 1887 Pasteur’s laboratory published a paper on the successful development of a killed cholera vaccine, claiming credit for the discovery, in spite of the fact that a paper to this effect had been published sixteen months earlier by scientists Edmund Salmon and Theobald Smith of the United States.31 Salmon and Smith were working for the U.S. Department of Agriculture at the time of their discovery of killed cholera vaccine, and their acclaim was nowhere near as great as Pasteur’s. Nonetheless, the U.S. government and the Pasteur Institute were engaged in a dispute over discovery rights for several years. Interestingly, the Pasteur vaccine was in use until 1953, and there is scant mention of his questionable principles in history or medical books.
Pasteur’s contemporaries and colleagues were also starting to make significant discoveries about immunity and pathogens. In 1882 élie Metchinkoff discovered phagocytes, the white blood cells that destroy invading organisms; Paul Ehrlich demonstrated passive acquired immunity, the ability of female mammals to confer immunity to their young via breast milk, and he also made important discoveries about antibodies. In Paris, Pierre Roux and Alexandre Yersin demonstrated that it was diphtheria toxin that led to the clinical symptoms of diphtheria. And in Germany, Emil von Behring discovered the basis for the diphtheria vaccine: antitoxin. Unfortunately, these preparations were often lethal to humans. It was Ehrlich who discovered the dosing strategy for diphtheria toxin, which is still followed today.32
DO MICROORGANISMS CAUSE DISEASE? 
The simple notion that bacteria (and, we now recognize, viruses) cause disease fits very smoothly into the increasingly mechanistic worldview of the late nineteenth century. The theory went something like this: There are microorganisms in our environment, they get into us and make us sick, we kill them with powerful substances, and we recover. Or we prevent them from making us sick with different powerful substances (vaccines) and we do not become ill. Beginning. End. But not all scientists of the late nineteenth century were satisfied with this simple mechanistic perspective.
Pierre Jacque Antoine Bechamp, a contemporary of Pasteur and a scientist whose work has all but fallen into obscurity, was assiduously working toward a greater understanding of microorganisms and disease. Actually, it is reasonably suggested that much of Pasteur’s work was built on Bechamp’s discoveries of the influence of microorganisms on fermentation, and that Pasteur may have plagiarized Bechamp’s work to some degree.33
Bechamp did not believe that microorganisms cause disease but that they arose and multiplied in diseased states, being the mature forms of organisms called microzymas, which naturally inhabit our cells. This belief that bacteria could not exist without a supportive environment or medium was shared by Eclectic physicians (medical doctors who incorporated botanical, homeopathic, and nutritional therapies into their practices) of the late 1800s and 1900s, who viewed “morbid matter” as disease-producing material that provided a medium for bacterial growth. In fact, the bacteria were seen as organisms capable of breaking down the morbid matter and “cleaning it up.”34 Lindlahr, who was such a physician and the author of the book Nature Cure, viewed chronic and acute illness as manifestations of decreased vitality that allowed waste matter and toxins to accumulate in the body and form breeding grounds for disease. Alcoholic beverages and narcotic stimulants, drugs, vaccines, antitoxins, accidental poisoning, and suppression of acute diseases (nature’s cleansing and healing efforts) were considered contributing factors to diminished vitality.35
The contrast of the two views can be compared to contemporary allopathic views versus holistic views of health and disease. In the former, disease is caused by organisms outside the body that randomly invade the body. In the latter, it is believed that a healthy body can resist the generation of disease, whereas weak or sick tissue provides ample breeding ground for infections. In the former view, the human being is unable to exert any influence over infection, being entirely vulnerable to the environment. In the latter, the individual is able to affect health through nutrition and other practices that promote health and allow for individual empowerment.
This contrast, which may seem just a quaint bit of history, actually provides fertile ground for arguments on both philosophical and physiological grounds both for and against vaccination. As vaccine critic Leon Chaitow puts it, “This divergence of views is fundamental to the understanding of alternatives to standard immunization procedures,” with the alternative argument reinforced by the reality that not all of those exposed to infectious agents become sick with the disease associated with those particular organisms.36
By the end of the nineteenth century, modern medicine was well on its way to an almost single-minded battle against infectious organisms. There existed two human virus vaccines, the Jenner variola vaccine and Pasteur’s vaccine for rabies, both live vaccines. There were also three human bacterial vaccines: cholera, plague, and typhoid, all of which used killed bacteria. The foundational theories of immunology and vaccinology were laid, and while they have been elaborated and refined, they continue to form the basis of these sciences today.
THE MODERN VACCINES 
New vaccines are constantly being researched and developed in the effort to eliminate or eradicate diseases such as HIV and cancer, as well as other “problems” of human existence—even pregnancy in the form of contraceptives delivered with vaccine-based vectors. The time between the early 1900s and early 1970s was one of rapid vaccine development and refinement, yielding most of the common childhood vaccines currently used. Investigations are also under way to find methods of administering vaccines in developing nations to reduce problems that arise from lack of cold storage and adequate access to sterile needles for injectable inoculations. Foods, for example, are currently being genetically engineered to contain measles, in order to have a simple and recognizable method of widely providing a vaccination against this disease, which is still a major cause of mortality and morbidity in developing nations.
The first pertussis vaccine was developed in 1912 by Jules Bordet and Octave Gengou, who sought to halt the spread of whooping cough in Tunisia. The bacteria were grown in large pots and killed with heat, and formaldehyde was added as a preservative. This mixture was injected into children, though it was known to contain impurities, because it was unknown how to separate the antigens (the protective mechanism) from the impurities. It was considered a crude vaccine. Ironically, a very similar vaccine, the whole-cell pertussis vaccine, was still in use in the United States until just a few years ago. Attempts to purify and improve the pertussis vaccine were ongoing, creating such confusion on the European and American markets that in 1931 the American Medical Association (AMA) deleted the pertussis vaccine from its approved drugs list.37 It was discovered in the 1940s that adding an “adjuvant” to the vaccine, a substance that enhances the vaccine’s stimulation of antibody production, could improve the vaccine’s effectiveness while allowing fewer bacteria to be used. In 1943 Pearl Kendrick, a U.S. researcher who had, in 1932, devoted her life’s work to pertussis vaccine research, documented that alum, or aluminum-based substances, could serve this purpose. These were then added to the pertussis vaccine. Many vaccines still include aluminum-based substances to this day (for better or worse, as we shall see in chapter 3). It was this same researcher who, thinking of the discomfort of children in receiving multiple injections, was responsible for having pertussis combined with diphtheria and tetanus, to yield the DPT vaccine. As we shall see later, of all the vaccines, pertussis has been implicated in the greatest number of vaccine reactions, which has been a problem since the beginning of its use. Several years ago U.S. physicians began offering parents the option of using the acellular pertussis vaccine, made with the least reactive parts of the pertussis bacterium. This has long been used in Japan, which touts a significantly lower vaccine reaction rate than the United States. However, the Japanese also do not immunize for pertussis until after the second year of life, and this may be partially responsible for the decreased incidence of problems. In some studies acellular pertussis does appear to be less reactive; in others, however, similar reactions as with the whole-cell vaccine have been noted. See chapter 5 for a complete discussion of possible vaccination reactions and side effects.
The contagious nature of measles was first demonstrated in 1911, when researchers Goldberger and Anderson passed human measles infection on to monkeys. It wasn’t until 1954, when new technology was made available, that Enders and Peebles successfully isolated the virus in monkey and human kidney tissue. Adapting the virus to chicken embryos, and the subsequent cultivation of the virus in chicken embryo tissue, led to the development and licensure of the measles vaccine in 1963.38
Mumps has rarely been considered a serious or dangerous disease; nonetheless, the vaccine was developed to prevent the rare complications that can occur in adolescent males who contract mumps, and the rarer problems associated with mumps in childhood. Researchers Johnson and Goodpasture identified the mumps virus in 1934 as being the causative agent involved in this illness, when saliva from infected human patients injected into monkeys produced parotitis, a swelling of the parotid glands and a symptom characteristic of mumps. Subsequent propagation of the mumps virus in embryonated chicken eggs led to the development of the vaccine.39
Rubella, nearly always a nonserious disease in children (sometimes entirely asymptomatic, in fact) can be detrimental to the unborn baby of a pregnant woman, particularly when contracted during the first trimester, but also in later trimesters. It can lead to what is known as congenital rubella syndrome (CRS), which includes blindness, deafness, heart disease, mental retardation, and other serious birth defects as well as fetal death. The association between rubella and congenital problems was first noticed by Norman McAlister Gregg, an Australian ophthalmologist who related it to congenital cataracts. He began to notice an inordinate number of babies brought to him with this problem and found that their mothers had been exposed to rubella during an outbreak in 1940. Epidemiologists and teratologists from Australia, Sweden, the United States, and Great Britain confirmed his findings. For the next two decades efforts were ongoing to isolate the infectious agent and gather statistical information on CRS. In 1962 the rubella virus was isolated by a group of scientists in Boston and another in Washington, D.C. This time experimentation was being done with African green monkeys. A pandemic of rubella beginning in Europe in 1962–63 and reaching the United States by 1964 led to thousands of pregnancy terminations for fear of CRS, as well as a trail of CRS babies. This caused a tremendous push in the medical and scientific communities for the development of a vaccine. By 1965–67 several strains of attenuated rubella were being prepared for clinical trials, and in 1969–70 the rubella vaccine was available on the commercial market, later to have a tremendous impact on the reduction of the epidemiology of both CRS and rubella.40
Poliomyelitis is a disease that has been in the human population for centuries but, until the first half of this century, never posed a problem. It wasn’t even described as a clinical entity until the late eighteenth and early nineteenth centuries.41 After this time, increasingly serious epidemics arose, leading to increased interest in the development of a vaccine against polio. “By 1953, the incidence of paralytic poliomyelitis in the United States was more than 20 per 100,000 population. Although not a particularly high rate compared with other diseases, such as measles, it generated tremendous public concern because of its mysterious seasonal incidence (an attribute that is still not adequately explained by conventional medicine), its disfiguring nature, and its propensity for paralyzing the respiratory muscles.”42
Early work in 1912 led to the discovery that polio viruses can be present in the digestive tract and could spread from asymptomatic persons, but this discovery was virtually ignored. The route of poliovirus transmission was not definitively determined until nearly thirty years later. The first human trials with poliovirus were done using material derived from infected monkey tissue. This was used in children in 1936 in independently conducted field trials, in spite of the fact that “appropriate tests for safety and efficacy were lacking, and there seems to have been little concern for known risk attendant with the injection of central nervous system tissue. . . . Thousands of subjects received these vaccines, some of whom developed paralysis soon after inoculation, often in the inoculated limb.”43 About a decade later it was demonstrated that it was possible to use a formaldehyde suspension of central nervous system (CNS) tissue from monkeys to induce antibody formation. These were considered to be noninfectious preparations. Later the virus was propagated in monkey tissue and treated with formalin to make it more immunogenic. Massive field trials were conducted in 1954, and shortly after, in April 1955, the Salk vaccine, a noninfectious poliovirus vaccine invented by Jonas Salk, was introduced in the United States. Soon after, the Sabin virus, a live virus developed by Albert Sabin, was introduced, and based on several beliefs it became the vaccine of choice for polio. These beliefs include the confidence that live poliovirus (LPV), also commonly referred to as oral poliovirus (OPV), could be given without risk of paralysis; only OPV could be expected to have a significant impact on preventing naturally occurring poliovirus in the community; and the OPV was expected to confer more permanent and complete immunity than the killed poliovirus (KPV, now referred to as IPV, or inactivated poliovirus).44
By 1964 OPV was used almost exclusively, and in that year the American Academy of Pediatrics (AAP) clearly emphasized a preference for this vaccine. The U.S.S.R. had made a similar decision, while Sweden, Finland, and Holland chose to use the IPV. Until recently the practice of administering four doses of OPV to children had persisted, but recently, in light of the fact that all cases of poliomyelitis are a result of the vaccination, the Centers for Disease Control (CDC) recommended giving two doses of IPV, followed by two of OPV; the CDC has now revised that recommendation to the exclusive use of IPV.
The 1980s and 1990s have seen the development of several new vaccines for children—including hepatitis B vaccine, Hib (hemophilus influenza type B) vaccine, varicella (chicken pox) vaccine, and rotavirus vaccine—as well as consequences associated with each.
COMPULSORY VACCINATIONS 
Mandatory mass vaccine programs apparently emanated from the smallpox epidemics of the nineteenth century. During the 1800s it was realized that vaccinations weren’t always effective at preventing infection; in order to be so, the entire population had to be vaccinated. One would think that either vaccines work or they don’t, but physicians of the time realized that the only way even to remotely guarantee the ability of vaccines to do what was promised was to ensure that the infectious organisms could not find any susceptible host in the human population. This is the premise from which we derive the concept of “herd immunity.” Herd immunity is the threshold level that vaccine coverage must reach for a population to be protected from a certain disease. Different diseases have specific levels at which herd immunity occurs. For example, herd immunity to pertussis occurs when 92 to 95 percent of the population is vaccinated; polio requires 80 to 85 percent vaccine coverage, and measles 88 to 95 percent coverage.45 Compulsory immunization laws required full compliance with vaccination requirements or the facing of legal consequences.46
MASS VACCINATION, COMPULSORY VACCINATION, AND ROUTINE VACCINATION 
It should be noted that mass vaccination, compulsory vaccination, and routine vaccination are three distinct entities, though they can be combined. In mass vaccinations at-risk populations are targeted (for example, children, pregnant women, homosexuals), and vaccines are given en masse at various predetermined sites within a specific time frame. They are generally administered by public health nurses and physicians, or those specially trained to carry out the inoculation procedures. An example of a mass vaccination campaign is the practice of some South and Central American countries to vaccinate all children under two years old biannually for childhood diseases, regardless of their previous vaccination history or immunity status. These are generally done as broadscale campaigns mandated by the government and public health officials to prevent or limit an epidemic in a susceptible population. Vaccine recipients are generally not screened for allergies, previous reactions, current illness, or other contraindicating factors.47
Routine immunization is the practice with which most parents are familiar—taking the child to the doctor or clinic for regular visits at which the child is vaccinated. Arguably, routine vaccinations are a part of long-term mass vaccination campaigns, in which populations are targeted and attempts are made to vaccinate as many as possible in that sector.48
Compulsory, or mandatory, vaccinations are those that are required by a jurisdiction as a legal matter and for which there are consequences for noncompliance. Currently in the United States, legislation varies from state to state, with individual states having certain vaccine requirements for rights such as school attendance to be granted. Each state has its own set of exemptions as well, whether these be medical, religious, philosophical, or a combination. Chapter 6, “Personal Choices and Public Policies,” provides a comprehensive look at specific vaccination policies and state exemptions.
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Declining Disease Rates and Vaccine Efficacy
Vaccines have played an important role in keeping certain diseases under control, but it is evident from epidemiological and historical records that other factors such as hygiene, nutrition, and living conditions are also responsible for reducing disease incidence. It is unclear, however, whether vaccines or improvements in nutrition, hygiene, sanitation, water quality, and living conditions had a greater impact on disease reduction in the first half of the twentieth century. This chapter is not intended to discredit the value of vaccines but to illustrate that vaccinations may be secondary factors in protecting us from disease. It is by becoming aware of both the importance of vaccines and their limitations that we can make the most informed and effective decisions for our children’s health and the health of our society as a whole.
The Decline of Infectious Diseases
While many medical references do briefly mention the role that social changes and nonmedical public health interventions played in disease reduction, few deviate even slightly from the belief that disease declines can be attributed primarily to vaccinations. Indeed, it appears to be fully accepted by vaccine proponents that without vaccines we would again have rampant epidemics of pertussis, diphtheria, measles, and so on. Such opinions are not hard to find in the plethora of information on the benefits of vaccines that is easily accessible through the pediatrician’s office, the county health clinic, and medical Web sites.
According to the World Health Statistics Annual, 1973–1976, volume

	Hidden underlying factors may obscure information. For example, there may have been significant underreporting of infectious diseases, particularly when cases were mild, self-limiting, and required only minimal treatment (statisticians refer to such factors as “confounding variables”).
	Data and statistics can be manipulated to support opposing sides. This is common to both vaccine advocates and vaccine opponents.
	In at least a few cases it seems that after the introduction of certain vaccines, diseases were redefined or reclassified with new criteria, making statistics seriously flawed (referred to as “massaging the statistics”).
	Physicians, often with the honest but spurious belief that once a person has been vaccinated for a certain disease he or she is not able to contract that disease, misdiagnosed conditions such as polio in previously vaccinated patients, diagnosing it as aseptic meningitis, also skewing statistics.
	Certain diseases, such as pertussis, can be very difficult to diagnose, making underreporting likely.
	There is often not a clear statistical differentiation of the vaccine status, health status, socioeconomic status, or other factors that might influence disease prevalence or likelihood.7



	Date	Viral or Aseptic Meningitis	Polio
	July 1955	50	273
	July 1961	161	65
	July 1963	151	31
	September 1966	256	5
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