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Vaccine History Timeline


The Great Prelude: Smallpox Vaccination

1721–1800: Variolation (from variola, the Latin word for smallpox), is used as an inoculation procedure against smallpox in Britain, its American colonies, and in Europe.

1796–1801: Edward Jenner claims to experiment with cowpox to inoculate humans against smallpox. He describes his experiment in his 1798 pamphlet, An Inquiry into the Causes and Effects of the Variolae Vaccinae. His account of his procedure—which he revises in subsequent publications—is eventually embraced in England, Europe, and the United States during the 19th century, with many nations passing vaccine mandates.

1801: James Smith, a physician in Baltimore, Maryland, advocates Jenner’s method in the U.S. and becomes the first official Vaccine Agent to preserve and furnish “genuine vaccine matter” to the citizens of the United States.

1806–1874: Multiple jurisdictions in Europe pass laws making vaccination compulsory.

1813: U.S. Congress passes first Vaccine Act, authorizing Smith and other vaccine agents to eradicate smallpox with a mass vaccination campaign.

1822: Congress repeals the Vaccine Act after it is discovered that a physician in Tarboro, North Carolina conducted ten inoculations with actual smallpox. Dr. Smith unintentionally furnished actual smallpox matter by U.S. mail, erroneously believing it to be cowpox (also known at the time as kinepox).

1853: UK Parliament passes the Vaccination Act, making the procedure compulsory for all British children. Massachusetts becomes the first U.S. state to require vaccination for children to attend public school.

vi
1898: Parliament amends the Vaccination Act (for smallpox) with a “conscientious objector” clause, allowing parents who do not believe vaccines are safe or effective to obtain a certificate exempting their children from vaccination.

1946: Parliament nullifies the 1853 Vaccination Act.



Experimentation and Development

1885: Louis Pasteur experiments with a post-exposure rabies vaccine that seems to work on a patient named Joseph Meister.

1894: First (and ineffective) cholera vaccine developed by Jaime Ferrán.

1888: Diphtheria toxin is discovered by Émile Roux.

1892-95: Diphtheria antitoxin (passive serum therapy) is developed by Emil von Behring and Paul Ehrlich.

1896: Typhoid vaccine of doubtful efficacy is developed by Almroth Edward Wright, Richard Pfeiffer, and Wilhelm Kolle.

1897: Tetanus antitoxin (passive serum therapy) is developed by Edmond Nocard.

1901: In St. Louis, thirteen children die of tetanus-contaminated diphtheria antitoxin. Nine children in Camden, New Jersey, die from a contaminated smallpox vaccine. The first Nobel Prize for Physiology and Medicine is awarded to Emil von Behring for his work in developing a diphtheria antitoxin.

1902: The U.S. Biologics Control Act is passed, regulating vaccine and antitoxin producers. The Act results in bankruptcy for one-third of antitoxin and vaccine manufacturers.

1905: Supreme Court rules in Jacobson v. Massachusetts that the city of Cambridge, Massachusetts can fine residents who refuse to receive smallpox vaccine.

1906: Jules Bordet and Octave Gengou isolate Bordetella pertussis, the causative agent of whooping cough.

1914: First whole-cell pertussis vaccine developed.

1914–1915: First vaccines for rabies and typhoid are licensed in the United States.

1914–1918: Tetanus antitoxin, mass produced from horses, is used to treat wounded soldiers during World War I. Though the therapy is viiestimated to have saved thousands of wounded soldiers, it also causes severe and even fatal allergic reactions.

1921: William H. Park conducts a large-scale experiment to immunize New York City schoolchildren using a mixture of diphtheria toxin and antitoxin.

1923: Gaston Ramon develops diphtheria toxoid, an inactivated form of the diphtheria toxin.

1924: First tetanus toxoid vaccine developed.

1927: BCG (Bacille Calmette-Guérin) vaccine of doubtful efficacy is used to immunize some newborns against tuberculosis.

1937: Max Theiler, Hugh Smith, and Eugen Haagen develop the 17D vaccine against yellow fever, thirty-two years after the last outbreak in the U.S. (in New Orleans in 1905). The vaccine is approved in 1938; Theiler later wins the Nobel Prize.

1937: Tetanus Toxoid Adsorbed is first licensed in the United States.

1939: Pearl Kendrick and Grace Eldering publish a study purporting to show the efficacy of the pertussis (whooping cough) vaccine.

1945: The first influenza vaccine is approved for military use, then civilian use the next year. Doctors Thomas Francis Jr. and Jonas Salk lead the research team.



The Modern Vaccination Era

1947: Combination of diphtheria and tetanus toxoids for pediatric use is first licensed in the United States.

1948: Diphtheria toxoid, tetanus toxoid, and whooping cough (whole-cell pertussis) vaccine are combined into one (DTP) shot. The American Academy of Pediatrics recommends it for all American children.

1952–1955: Jonas Salk develops the inactivated polio vaccine. Trials involving over 1.3 million children are conducted in 1954. Mass vaccination program commences in 1955. A vaccine mass produced by Cutter Laboratories’ version infects forty thousand children with polio, paralyzing or partly paralyzing two hundred and killing ten.

1955: John Enders and Thomas Peebles isolate the measles virus in cell culture.

viii
1960: Albert Sabin’s live-attenuated polio vaccine is given orally as drops or on a sugar cube.

1961: Simian Virus 40 (SV 40)—a monkey virus suspected to cause cancer in humans—is discovered to have contaminated polio vaccines. Initial steps to remove it are inadequate and SV-40 continues to contaminate inactivated and live-attenuated vaccines through 1963.

1962: President John F. Kennedy signs the Vaccination Assistance Act into law, authorizing the CDC to support mass immunization campaigns.

1963: Despite incidents with the Salk and Sabin vaccines, twenty U.S. states pass vaccine mandates for children to attend public school. Most other states soon follow. First live-virus measles vaccine (Rubeovax by Merck) is licensed.

1964: A rubella epidemic in the United States purportedly results in twenty thousand newborns with congenital rubella syndrome (CRS).

1966–1968: CDC announces first national measles eradication campaign and later declares it a success, with measles incidence purportedly decreasing by more than 90 percent compared with pre-vaccine-era levels.

1967: First mumps vaccine is licensed in the United States.

1969: First rubella vaccine is licensed in the United States.

1971: Combined measles, mumps, and rubella vaccine (MMR by Merck) is licensed, as well as combined measles and rubella vaccine (M-R-Vax) developed by Maurice Hilleman at Merck. CDC recommends discontinuing routine vaccination for smallpox in the United States.

1976: A national vaccination campaign against swine flu is launched and then aborted after reports that twenty-five died and hundreds developed Guillain-Barré syndrome shortly after receiving the shot.

1977: First pneumococcal vaccine is licensed in the United States.

1981: First hepatitis B viral vaccines, developed by Merck and the Pasteur Institute, are licensed in the United States.

1985: Hib (Haemophilus influenzae type b) vaccines are licensed.

1986: Hepatitis B vaccine (Recombivax HB by Merck) using recombinant DNA is licensed.

1986: Congress passes the National Childhood Vaccine Injury Act, granting liability protection to vaccine makers in the event their products cause injury or death.

ix
1986–2018: Several vaccines are added to the schedule, and children receive far more shots than ever before. By 2018, children may receive twenty-seven shots by two years of age and up to six shots in a single visit.

1998: Dr. Andrew Wakefield and colleagues publish a paper in The Lancet presenting the hypothesis that the combined measles, mumps, and rubella (MMR) vaccine may cause intestinal inflammation and autism in some children. The paper ignites a major controversy.

2011: The editors of the The Lancet retract Wakefield’s study. Wakefield is vilified and ostracized in the UK and his medical license is revoked by the British General Medical Council, which accuses him of failing to disclose financial conflicts of interest.

2021: CDC issues report stating that the prevalence of autism tripled between 2000 and 2016. CDC’s Autism and Developmental Disabilities Monitoring (ADDM) Network estimates 1 in 36 children has been identified with autism spectrum disorder.



The Bioweapons Era

2004: Congress passes the BioShield Act “to accelerate the research, development, purchase, and availability of effective medical countermeasures against Chemical, Biological, Radiological, and Nuclear threats” (frequently abbreviated as CBRN).

2005: Passage of the Public Readiness and Emergency Preparedness (PREP) Act of 2005 grants liability protection for “countermeasures” such as new vaccines against biological threats.

2014–2020: Lab experiments are conducted to modify SARS bat coronaviruses to infect the human respiratory tract for the dual purpose of creating a pathogen and vaccines to counter it.

2016: Stéphane Bancel, CEO of Moderna Inc., files for US patent 9,587,003 on a genetic sequence. Six years later, this sequence is found to match the genetic sequence for a key part of the spike protein of SARS-CoV-2, the causative agent of COVID-19.

2016–2020: NIAID has stated it colaborated with Moderna for “four years prior to emergence of SARS COV-2.”

January 11, 2020: Chinese researchers publish the genome of SARS-CoV-2, the causative agent of COVID-19.

x
March 16, 2020: NIAID & Moderna Inc. announce they are conducting a clinical trial for their jointly developed mRNA-1273 vaccine for possible use against SARS-CoV-2, thereby inaugurating the era of mRNA vaccines for respiratory viral infections.

December 10, 2020: FDA grants emergency use authorization to the Pfizer-BioNTech vaccine; mass vaccinations begin four days later. Moderna is granted emergency use authorization on December 17, 2020.
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Preface

The word vaccine derives from the Latin word for cow. The English physician Edward Jenner coined it in his 1798 pamphlet, An Inquiry into the Causes and Effects of the Variolae Vaccinae. The last two Latin words mean “Smallpox of the Cow,” or cowpox. Jenner postulated that cowpox causes mild disease in humans while protecting them from the far more dangerous smallpox. His proposal for inoculation with a weak form of disease-causing matter to prevent serious illness became the central concept of infectious disease medicine and has remained so ever since. The word “vaccine” was subsequently applied to immunizations against all infectious diseases. Its etymology is amazingly apt, because vaccines are the ultimate sacred cow—that is, “an idea, custom, or institution held, especially unreasonably, to be above criticism (with reference to the Hindus’ respect for the cow as a sacred animal).”

Prior to 2020, we had never questioned the sacred cow of vaccines. It was only in 2020, when we observed the stupendous chicanery of the COVID-19 vaccine rollout, that we began to wonder about the entire vaccine enterprise. Since then, we have methodically studied the literature on vaccination going back to its 18th century roots in a smallpox inoculation procedure called variolation. This book presents a brief history and critical evaluation of this public health procedure as it has evolved over the last three hundred years.

Here at the outset, we declare that we are not “anti-vaxxers”—a propaganda term that is used to smear anyone who even questions vaccine orthodoxy. “Anti-vaxxer” is frequently used as a term of denunciation akin to the word “heretic” during the religious wars of Europe between approximately 1517 and 1648. We are heterodox thinkers and have no intention of replacing vaccine dogma with anti-vaccine dogma. Both pro xiiand anti-vaccine extremists tend to be far too categorical, too either/or in their thinking. Pro-vaccine fanatics want to vaccinate everybody against everything with no reference to a risk-benefit evaluation. Anti-vaccine fanatics regard all vaccines as equally dangerous and fraudulent without considering the possibility that, for certain people under certain circumstances, a certain vaccine may confer a benefit that outweighs the risk. Both sides of the debate frequently draw conclusions that are not supported by the available evidence, which is often inconclusive.

The word vaccine refers to various technologies for intervening in the complex biology of the body to induce immunity to various pathogens. We evaluate the most celebrated vaccines on a case-by-case basis; we do not dismiss the entire concept. Preventing any suffering, disability, and death is a worthy endeavor, and we give due consideration to vaccine protection from terrible conditions such as paralytic polio and congenital rubella syndrome. However, the value of vaccines is clearly diminished if they have side effects that cause disability and death. Therein lies the critical importance of ascertaining and weighing the benefits and the risks of vaccines, especially when they are mandated for school and job attendance.

During the Covid pandemic, vaccine advocates often proclaimed that they “follow the science,” as though science was a settled entity in their possession. Even a superficial study of the history of medicine teaches us that every generation has overestimated its understanding of the human body and disease. Only an arrogant fool would believe that scientific understanding has culminated with his generation. Proper scientific inquiry has always given us glimpses into how much we don’t know. As Oliver Wendell Holmes Sr. put it, “Science is the topography of ignorance. From a few elevated points we triangulate vast spaces, inclosing infinite unknown details.” Holmes’s observation aptly describes the history of vaccine development to this day, as evidenced by the fact that messenger RNA (mRNA) vaccines for COVID-19 were hastily developed and foisted onto mankind in a state of near-complete ignorance about what the novel injections would do to the body.

Humans have a longstanding habit of seeking simple solutions to complex problems. When confronted with a life-threatening phenomenon, xiiiwe naturally reach for a weapon to fight it with. Vaccines have always been conceptualized as a weapon for warding off diseases, especially when nothing else seemed to offer any hope. This explains why people fervently embraced successive iterations of vaccines before they had any objective means of evaluating their risks and benefits. Whenever we place our hope (or faith) in a solution to a distressing problem, we are likely to be biased in our evaluation of whether it works. Since the first public inoculation campaign in Boston in 1721, mass vaccination has not been constrained by a rigorous scientific method. On the contrary, it’s been mostly a matter of guesses, gambles, and wild experimentation. Many of its most passionate advocates were animated by religious fervor, wishful thinking, ideology, a desire for professional and social prestige, and money—lots of it.

When considering the rationale for any vaccine, a key question is whether its benefit outweighs its risk. The reality of risks and benefits can only be ascertained with unbiased inquiry, full transparency, and unfettered discussion. Knowledge has never advanced by forbidding scrutiny. During the COVID-19 pandemic, the widespread practice of censorship to suppress “vaccine hesitancy” eventually backfired by sowing distrust of vaccine advocates and suspicion about their motives. Vaccine technology cannot become safer and more effective if it cannot be questioned and critically evaluated. Likewise, a complete investigation of the causes of autism and other chronic diseases cannot be conducted if one is forbidden from examining the possibility that the myriad shots on the childhood schedule have played a contributing role. We hope that this book will facilitate a more informed and less dogmatic discussion about the risks and benefits of vaccination.




1
Chapter 1 A Powerful Myth

In the United States today, most people, including medical doctors, believe that the tremendous reduction of infectious disease mortality in developed nations such as the United States during the 20th century is attributable to vaccines. This belief was affirmed and memorialized in briefs submitted to the U.S. Supreme Court by the American Academy of Pediatrics and other public health organizations in the 2010 case Bruesewitz v. Wyeth LLC. The petitioner, Russell and Robalee Bruesewitz claimed that their daughter, Hannah, had been disabled by a diphtheria, tetanus, and pertussis (DTP) vaccine manufactured by Lederle Laboratories (owned by respondent Wyeth). Wyeth claimed that, pursuant to the National Childhood Vaccine Injury Act of 1986, it could not be held liable for injury or death caused by its vaccine.

In their Brief Amici Curiae (Latin for “Friends of the Court”) the American Academy of Pediatrics asserted that because vaccines had proven to be so instrumental in the dramatic reduction of infectious disease mortality, it was imperative for companies like Wyeth to continue manufacturing and distributing them. Because lawsuits such as that filed by the petitioner Bruesewitz could imperil this essential service to the nation, it was equally imperative that their liability protection, granted by the National Childhood Vaccine Injury Act of 1986, be affirmed by the Supreme Court. The brief asserted “that vaccination with just seven of the routinely recommended childhood vaccines prevents an estimated 33,000 deaths1 and 14 million cases of disease in every birth cohort.”

2
If the phrase “every birth cohort” is taken to mean all children born within a given calendar year, this assertion means that, without the seven recommended vaccines, about thirty-three thousand of the children born each year would die of the associated infectious diseases before reaching adulthood. Belief in such claims is now so firmly held that it may be characterized as an article of faith. However, according to official U.S. Vital Statistics, mortality from each disease on the immunization schedule (except polio) had already plummeted before the associated vaccine was introduced.

In the year 1946—two years before the era of mass vaccination began with the combined diphtheria, pertussis, and tetanus (DPT) vaccine— a total of 1,259 Americans died of diphtheria, 1,241 died of pertussis, and 585 died of tetanus, for a total of 3,085 deaths.2 These were small fractions of the number of deaths attributed to these diseases at the turn of the 20th century. In 1952—three years before the polio vaccine was introduced—the U.S. experienced the worst polio outbreak in history, with 3,1453 deaths attributed to the disease. Ten times more Americans died (36,088) died in car accidents in that year. In 1962—one year before the measles vaccine was introduced and over five years before the mumps and rubella vaccines were introduced—408 Americans died of measles, forty-three died of mumps, and eight died of rubella.4

On January 22, 2025, Sen. Bernie Sanders (I-Vt.), Ranking Member of the Senate Committee on Health, Education, Labor, and Pension (HELP), lead a roundtable discussion about “the importance of vaccines in America and their impact on public health.” The overarching theme was that vaccines were responsible for the drastic reduction of childhood mortality in the United States during the 20th century. A mere glance at Vital Statistics Rates in the United States, compiled by the U.S. Department of Health, Education, and Welfare (now called Health and Human Services) reveals that this isn’t true. Charts published by this federal agency illustrate a steep and steady decline of death rates for all infectious diseases (except polio) between 1900 and 1948.5 A 2016 Penn Wharton (University of Pennsylvania) study estimated that “the death rate from infectious disease fell by 90 percent from 1900 to 1950.”6

Infant mortality data, taken from official death registers in Great Britain and the United States, tells the same story of rapidly declining 3infectious disease mortality before the era of mass vaccination. Prior to 1900, when a national death registration system was created in the United States, the most accurate death records were compiled in Britain, which instituted a civil death registry in 1837. Additionally, the large London parish of St. Martin in the Fields produced detailed death records between 1752 and 1812. From these British records7 may be gleaned the following trend in child mortality (under five years old).


	1750: 350–400 deaths per 1,000 live births

	1800: 329 deaths per live 1,000 births

	1900: 228 deaths per live 1,000 births



The U.S. government did not establish procedures for compiling nationwide vital statistics until 1915, and it wasn’t until 1933 that all states were reporting.8 Child mortality in the U.S. at the turn of 20th century is a therefore a matter of estimation, with significant variation between different published estimates.


	1900: 165–238 deaths per 1,000 live births9 10

	1945: 46 deaths per 1,000 live births

	2000: 8 deaths per 1,000 live births



The further reduction in childhood mortality between 1945 and 2000 is largely attributable to the use of antibiotics to treat childhood pneumonia, other improvements in neonatal care, and greater access to medical care for poor children. A CDC investigation found that, during this period, the number of children who died from pneumonia declined by 97 percent, from 24,637 in 1939 to 800 in 1996.11 Safety technologies such as child car seats also reduced child mortality during the latter half of the 20th century.

During the 19th and early 20th centuries, the top killers of children were tuberculosis, diarrhea of infancy, bacillary dysentery, typhoid fever, scarlet fever, diphtheria, and lobar pneumonia. As Professor Stanford T. Shulman (Division of Infectious Diseases, Northwestern University) noted in his paper “The History of Pediatric Infectious Diseases”:
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Inadequate sanitation, impure water and unsafe milk supplies all contributed very significantly to the spread of infectious diseases among infants and children, and particularly to those living in the very crowded circumstances that promote transmission.12



Milk-borne diseases including human and bovine tuberculosis, brucellosis, salmonellosis, streptococcal infections, diphtheria, and “summer diarrhea” were particularly deadly for children. Tuberculosis, which is estimated to have killed one in seven people at its height, was the leading cause of death during this period. Acute respiratory infections, noted in the death registry as bronchitis and pneumonia, were the second leading cause of death. These were followed by waterborne diseases such as cholera and typhoid fever.

Between 1870 and 1930, Britain and the United States made tremendous improvements in the following arenas:


1) Nutrition (significant increases in food availability and nutrient content) greatly improved public health and disease resistance. Vitamin D fortification of milk in the 1930s further strengthened children’s immune health. The severity of malnutrition in the past—catastrophic for immune health—is evidenced by the fact that scurvy and rickets were still common among the poor until the 20th century.

2) Public sanitation, with modern sewer systems installed to channel effluent away from cities and their drinking water, largely eradicated cholera and typhoid fever by the year 1900. Public sanitation campaigns in the U.S. against breeding mosquito grounds largely eliminated yellow fever by the year 1906. In the American South, an aggressive public sanitation campaign to build outhouses largely eradicated hookworm by the year 1955.

3) Secure water supply and treatment (filtration and chlorination) infrastructure.

4) Pasteurization, refrigeration, and other hygienic measures for producing, transporting, and storing milk and other food products.

5) Improved housing (better heating, ventilation, and plumbing) 5for the urban working poor. Water closets, soap, warm water, and detergent for washing bed linens and clothing became standard household amenities.

6) Labor laws reduced hazardous and stressful working conditions, including excessively long hours.

7) Introduction of sulfa antibiotics in the 1930s, penicillin in 1943, and erythromycin in 1952, reduced mortality from bacterial infections including diphtheria, pertussis, and tetanus.



In his 1988 book, The Origins of Human Disease, the British physician, epidemiologist, and medical historian, Thomas McKeown, made a persuasive case that of all factors, nutritional improvements made the single greatest contribution to the reduction of infectious disease mortality.13 A well-nourished body with no vitamin deficiencies is very hardy, but it becomes highly susceptible when it is malnourished. In our era of calorie abundance, it is easy to forget that, even in Europe and North America, famine and vital nutrient deficiencies were a common feature of the human condition until well into the 20th century.14

Another factor that probably contributed to the sharp decline of infectious disease mortality in developed nations was natural selection. Between roughly 1600 and 1950, the populations of Europe and North America became steadily more urbanized—that is, an increasingly large proportion of the population resided in close quarters in cities, drawing on the same sources of water and food. During this same period, international exploration and trade exposed these populations to successive waves of infectious disease pathogens that resulted in high childhood mortality. It is therefore likely that, during this 350-year-period, strong selective pressure15 was exerted on the peoples of these nations that resulted in higher disease resistance. Simply put, successive generations of children who possessed greater disease resistance survived childhood illnesses and passed on their genes to their offspring.

As a result of these developments, the case fatality rate of childhood diseases precipitously declined before vaccines were introduced. For example, the case fatality rate of measles in 1911–1912 was twenty-one deaths per one thousand reported cases. By 1953–1962—the decade before the first 6measles vaccine was licensed—the case fatality rate had already declined to less than one death per thousand cases.16

Already in 1910, heart disease became the leading cause of death in the U.S. and has remained so ever since. Around 1933, cancer supplanted pneumonia, tuberculosis, and influenza to become the second leading cause of death.17 In 1900, life expectancy at birth was forty-six for American men and forty-eight for American women. In 1955, life expectancy at birth was sixty-seven for men and seventy-two for women. Life expectancy for men was substantially lowered by World War II and the Korean War and rose little until the end of the Vietnam War in 1975.18

In the year 1953, Isoniazid, an antibiotic for treating tuberculosis, was introduced and further reduced tuberculosis mortality by almost 50 percent in the decade that followed. Over the course of the 20th century, the incidence of accidental deaths was reduced by 53 percent.19 The prevalence of fatal coronary heart disease also began to decline in the late sixties. These favorable developments and the cessation of war further increased American life expectancy between 1955 and 2000.

Compared to advances in nutrition, public sanitation, food safety, and improved housing, vaccines made a marginal contribution to eliminating infectious disease mortality. During the 1930s, ’40s, and ’50s, accidents and war presented a far greater hazard to young, well-nourished Americans than infectious diseases. Thus, at best, vaccines finished off what was left of disease burdens that had already been drastically reduced by other improvements. The notion that vaccines were the primary cause of the tremendous reduction of infectious disease mortality in developed nations is a myth.

How did this myth come about and become so powerful? Why did vaccines become a sacred cow instead of subjects of critical evaluation and discussion? To answer these questions, we must examine the genesis of mankind’s love affair with vaccines in an 18th-century smallpox inoculation procedure known as variolation.




7
Chapter 2 Smallpox Comes to Boston

Smallpox is one of the oldest and most terrible scourges of mankind, causing severe flu-like symptoms followed by an eruption of red spots that may cover the entire body. These culminate in painful blisters that ultimately burst and scab over, causing lifelong scars. During the 18th and 19th centuries, smallpox outbreaks had a high mortality rate, with estimates ranging between 14 and 30 percent. The origin of the disease is a matter of debate, with candidate regions ranging from the Indus Valley to Egypt to the Horn of Africa, which is known to have animal reservoirs of other poxviruses, though smallpox itself has no known animal reservoir. It’s difficult to trace the disease through history because all we have are fragmentary descriptions that sound like smallpox. Aaron of Alexandria, a 7th-century Jewish physician, is credited with writing the first descriptive account of the illness.20 His work was translated into Arabic and later cited by the Persian physician, Rhazes (850–932). Rhazes believed the sickness was brought into Egypt with the Arab conquest of AD 640.

Wherever it came from, smallpox was apparently endemic in Europe by the 15th century and then spread to Spain’s New World colonies in the 16th century, where it devastated indigenous peoples who had no immunity to the disease. Outbreaks were recorded in the British colonies of Massachusetts and New York in the 17th century. Among English speakers, it was commonly referred to as “the pox” until the 16th century, when it was given the name smallpox to distinguish it from the larger lesions that erupted on the bodies of people apparently suffering from syphilis, first described in Naples in 1495.21 In learned circles, smallpox was often 8called variola, from the Latin for pustules or pox, possibly derived from varus, for pimple, or varius, for speckled.

When reading any history of smallpox, it’s important to understand that its causative agent, the variola virus, was not identified and characterized until the 20th century, when laboratory methods for isolating and characterizing viruses were developed. Eighteenth-century writers referred to smallpox as a “virus,” but their use of this term derived from a Latin word defined as a “poison.” Back then, a virus was understood to be “contagium of an infectious disease agent produced in the body of the infected and capable of infecting others with the same disease.”22 The modern, scientific use referencing disease-causing submicroscopic organisms only became widespread with the development of virology in the 20th century.

Eighteenth-century observers perceived diseases like smallpox to spread from close contact, hence the common use of the word contagion, from the Latin contagio, con- “together with” + tangere “to touch.” A related word, also used in the eighteenth century, is epidemic, epidēmios “prevalent,” from epi “upon” + dēmos “the people.” Before germ theory became a developed discipline in the 19th century, diseases like smallpox were understood to spread from contact with humans in other places through exploration, trade, and war. However, the mechanisms by which diseases spread were poorly understood.

When studying medical history, it’s useful to examine the etymology of words, which often yields insight into what people were thinking when they used them. The word “inoculate” was originally a horticultural term that means “to graft a bud or shoot into a different plant”: from the Latin verb inoculare, in- “into” + oculus “eye, bud.” In 1714, Dr. Emanuel Timonius wrote a letter from Constantinople to a naturalist named John Woodward, who presented it to the Royal Society. As Woodward stated:


The writer of this ingenious discourse observes, in the first place, that the Circassians, Georgians, and other Asiatics, have introduced this practice of procuring the smallpox by a sort of inoculation, for about the space of forty years, among the Turks and others at Constantinople. . . . They that have this inoculation practised upon 9them are subject to very slight symptoms, some being scarce sensible they are ill or sick: and what is valued by the fair, it never leaves scars or pits in the face.23



After Timonius’s letter was published by the Royal Society, the word inoculate was commonly used to describe gathering fluid from a smallpox pustule and transferring it to a healthy person by cutting the latter’s skin and rubbing the fluid into it. The theory of this procedure was based on the observation that people who got smallpox once never got it again. Thus, inoculating the healthy person with smallpox in this way was thought to produce a mild form of the disease that would protect him from getting the severe form. Looking back from our vantage point today, it seems likely that, insofar as this procedure could have worked, it depended on the health (immune system) of the inoculated subject and the quantity of the inoculum being just the right amount to induce an immune response without making the subject dangerously ill.

Woodward’s presentation of Dr. Timonius’s talk was published in “Philosophical Transactions of the Royal Society” and read by Cotton Mather, a prominent Puritan minister in Boston, Massachusetts. Mather then wrote the Royal Society stating:


I am willing to confirm to you, in a favourable opinion, of Dr. Timonius’ communication; and therefore, I do assure you, that many months before I met with any intimations of treating the smallpox with the method of inoculation, anywhere in Europe; I had from a servant of my own an account of its being practised in Africa. Enquiring of my Negro man, Onesimus, who is a pretty intelligent fellow, whether he had ever had the smallpox, he answered, both yes and no; and then told me that he had undergone an operation, which had given him something of the smallpox and would forever preserve him from it; adding that it was often used among the Guramantese and whoever had the courage to use it was forever free of the fear of contagion. He described the operation to me, and showed me in his arm the scar which it had left upon him; and his 10description of it made it the same that afterwards I found related unto you by your Timonius.24



Cotton Mather was, along with his father Increase Mather, co-pastor of the Congregationalist Old North Meeting House in Boston, where he continued to preach the Puritan theology of his forefathers. A child prodigy, he attended Harvard at age eleven and remains the youngest student in the college’s history. Like Newton, Mather perceived the world to be comprised of two realms—the supernatural and the natural—and he saw no contradiction between these worlds. On the one hand, he was a strong supporter of empirical, experimental science. On the other hand, he believed in the existence of devils and witches who could exert their power in the world and do evil. During the Salem Witch Trials, he served as a consultant to the presiding judges and defended his view of the matter in his 1693 book Wonders of the Invisible World.

The trials were unique in the history of American jurisprudence because the court admitted so-called “spectral evidence”—that is, testimony of a witness who claimed that the accused appeared to her and harmed her in a dream or a vision. The proceedings got especially spooky when some witnesses cried out as though they were being tormented while the accused were questioned. When asked for his opinion of spectral evidence, Mather pointed out that it could be proper evidence, but he cautioned that the Devil could also assume the image of an innocent person.25

During the witch trials, witnesses seemed to be suffering from invisible causes, and they claimed they were being tormented by apparitions that only they could see. Were the witnesses pretending, suffering from intoxication or illness, or really being tormented by witches doing the Devil’s work? The judges concluded that, of the two hundred accused, twenty had indeed practiced witchcraft on the witnesses. They drew this conclusion with no reliable means of knowing whether it was indeed the cause. We now look back on the Witch Trials and marvel at the superstition of people at the end of the 17th century. However, when confronted with a pathology whose cause is invisible, it is natural and rational for people to speculate about the cause and its cure, even if they have no reliable means of knowing it.
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At the beginning of the eighteenth century, Cotton Mather seems to have turned his attention increasingly to natural science and submitted multiple papers to the Royal Society in London, which made him a fellow in 1713. That fall, a virulent measles outbreak hit Boston and killed his wife, three of his children, and his maidservant. His diary entries about his terrible trial are heartbreaking to read.


November 9, “Between three and four in the Afternoon, my dear, dear, dear Friend [wife] expired.”

November 14, “The two Newborns, are languishing in the Arms of Death…”

November 15, “… my little Jerusha. The dear little Creature lies in dying Circumstances.”

November 18, “About Midnight, little Eleazar died.”

November 20, “Little Martha died, about ten a clock, A.M.”

November 21, “…Betwixt 9 h. and 10 h. at night, my lovely Jerusha Expired. She was 2 years, and about 7 months old. Just before she died, she asked me to pray with her; which I did… Lord I am oppressed; undertake for me!”

November 23, “…My poor Family is now left without any Infant in it, or any under seven Years of Age…”26



Why exactly the Boston measles epidemic of November 1713 was so virulent is not understood, though it’s likely the New England colonial settlers did not have the same level of herd immunity against measles that prevailed in Britain and Europe at the time. In his October 30 diary entry, Mather wrote that the disease was much worse “in families where they conflict with poverty.” While Mather was relatively affluent, one wonders if, that autumn, Boston was poorly provisioned with foods containing Vitamin A, whose deficiency is strongly associated with severe measles illness.

Mather’s devastating loss intensified his interest in disease and how to treat it. His 1714 letter to the Society, confirming his favorable opinion of smallpox inoculation, was characteristic of his avid curiosity about nature and medicine at this time. Seven years later, in 1721, he was presented 12with the unhappy opportunity of putting the theory of variolation into practice when the British passenger ship HMS Seahorse arrived in Boston from Barbados with a crew of sailors infected with smallpox and transmitted it to other sailors in the harbor. On May 26, 1721, Mather noted in his diary, “The grievous calamity of the small pox has now entered the town.”

Mather and a Harvard physician named Zabdiel Boylston advocated inoculating the town’s population with inoculum taken from the relatively small number who were already infected. Using a needle dipped into a smallpox pustule, Boylston inoculated his six-year-old son, his thirty-six-year-old slave, and the slave’s two-year-old son. All experienced relatively mild cases of smallpox without disability or disfigurement. In November, Boylston inoculated thirteen students (including Mather’s son Samuel) and two faculty members at Harvard, all of whom survived the procedure. This emboldened Boylston to inoculate many more.

Ultimately, Boylston and Mather claimed that their experiment proved the efficacy of variolation—that is, that the case fatality rate among their inoculated subjects was considerably lower than that of the uninoculated population that contracted the illness. Records from the time indicate that of Boston’s 10,600 residents, 5,88927 people contracted smallpox and 844 died between April 1821 and February 1722, when the final cases were reported. These numbers suggest a case fatality rate of 14.33 percent. Boylston claimed the case fatality rate among his inoculated subjects was around 2 percent.

Cotton Mather’s enthusiasm for smallpox inoculation was perfectly understandable. The experience of losing his wife and three children to measles a few years earlier must have brought him to the brink of despair, reminded him of Job, and tested his deep religious faith. Why would a loving God allow him—a lifelong devoted servant—to suffer such a grievous loss? Mather wondered if it was punishment for sins he’d committed in his past, and he probably contemplated the possibility he had erred in his judgement of the Salem Witch Trials. Under these circumstances, it’s easy to understand why he perceived inoculation to be a gift from God and tool of redemption.

The trouble was that—under the influence of such thoughts and 13feelings—Mather and Dr. Boylston probably lost their unbiased posture in evaluating the safety and efficacy of inoculation. After performing the procedure just a few times without killing the patients, they seem to have placed great faith in it. It’s possible the procedure worked as intended on some if its subjects. The difficulty in evaluating its safety and efficacy lies in the large number unknown and unquantified factors with which Mather and Boylston contended, starting with the procedure’s crudeness. Dipping a dirty needle into a sick person’s smallpox pustule and then using the needle to perforate a healthy person’s skin provided no means of controlling the purity and quantity of the inoculum.

Within greater Boston, the total number of infected may have been underreported because many suffered only minor symptoms and did not seek medical care. There is also the possibility that Boylston overstated the number of people he inoculated. The Harvard library literature on the controversy states it was around 180.28 Subtracting the six who died after inoculation leaves 174. The uninoculated case fatality rate of 14.33 percent suggests that around 149 of these subjects would have survived the infection anyway, which suggests that inoculation protected about twenty-five from death.

One also wonders if Boylston’s inoculated subjects were, overall, in better health than many of those who died of smallpox during the outbreak. He claimed his subjects were “of all ages and constitutions,”29 but the precision and reliability of this assertion is questionable. It’s likely the Harvard students and faculty were some of the healthiest and best nourished in the greater Boston area. On the other hand, the nutrition, possible co-morbidities, and housing quality of all those who purportedly died of smallpox between October 1721 (the outbreak’s deadliest month) and March 1722 were not precisely documented. Smallpox hit poor families the hardest. They were often malnourished, with multiple family members living in cramped, poorly ventilated quarters and sharing the same bed with rarely washed linens—an unwholesome situation that was exacerbated during Boston’s long and severe winters.

Dr. William Douglass, who happened to be the only university-trained (Edinburgh) medical doctor in Boston, was sharply critical of Reverend Mather and Dr. Boylston. In his essays—published in the The New 14England Courant—he asserted that the inoculation procedure was potentially fatal and that it was likely spreading the disease, especially considering that Boylston and Mather were not placing their inoculated subjects in a regulated quarantine. The publisher of the Courant, James Franklin, entirely agreed with Dr. Douglass’s view of the matter. James’s sixteen-year-old brother, Benjamin Franklin, was the editor, and he probably had a hand in fashioning Douglass’s satirical style.

A passionate debate ensued in Boston’s pamphlets, newspapers and pulpits, with Dr. Douglass criticizing Dr. Boylston as an ignorant practitioner with no more skill than “a cutter of stone,” a double reference to a quarry laborer and to Hippocrates’s proscription to physicians not to “cut for stone”—that is, to operate for kidney stones, which would likely cause more harm than good. He marveled that Boylston could “infect a family in town in the morning and pray to God in the evening that the distemper may not spread.”30 Cotton Mather and his influential father shot back that inoculation was “a wonderful providence of God.”

Increase Mather wrote a pamphlet on the controversy in which he proposed that getting inoculated was a religious obligation and that Dr. Douglass would likely be pilloried in his native Scotland for defying this obligation. This triggered a response from another prominent clergymen, Reverend John Williams, who asserted that father and son Mather were violating the “Rules of Natural Physick” and making dangerous arguments based on the procedure’s African roots, of which they knew little.31 Others in Boston who remembered the role played by father and son Mather in the Salem Witch Trials suggested that it was they after all who were practicing witchcraft. Cotton Mather replied that he was not arguing on religious or metaphysical grounds, but from pure empiricism. “Of what Significancy, are most of our Speculations?” he asked. “Experience! Experience! ‘tis to Thee that the Matter must be referr’d after All.”32

Despite stiff opposition, intimidation, and even death threats, Mather and Boylston prevailed in promoting inoculation in the colonies. Two years after the Boston outbreak, Boylston traveled to London, where he published an account of his experiment titled Historical Account of the Small-Pox Inoculated in New England. James Jurin, the Secretary of the Royal Society, was sympathetic to Boylston’s argument, which he 15concluded was consistent with survey data he solicited from inoculation proponents in England during the same period. Boylston was made a member of the Society in 1726.

The red-hot public debate in Boston over smallpox inoculation in 1721–22 resembled the debate over COVID-19 vaccination in 2021–22. Proponents back then asserted they had obtained enough evidence of the procedure’s safety and efficacy to warrant inoculating the entire population. Detractors argued it was a novel and unproven procedure that could do more harm than good. In 2021, proponents of the COVID-19 mRNA vaccines proclaimed they were safe and effective, while critics argued the novel genetic technology had not been sufficiently tested over a sufficiently long period to warrant using it on the entire population, especially on the young and healthy for whom COVID-19 posed little risk.

Both debates recall Oliver Wendell Holmes Sr.’s remark that “science is the topography of ignorance.” There is a great deal we don’t know about why smallpox affected early 18th-century populations in the way it was perceived and recorded at the time. Likewise, the passionate proponents of the COVID-19 mRNA vaccines made all manner of efficacy and safety claims that have not been confirmed by humanity’s subsequent experience with these products.

We often make the unexamined assumption that “medical science” is akin to Newtonian mechanics, but this is a gross misconception. The causes of sickness and health—both in individuals and in large populations—are immeasurably more complex and multifactorial than most other objects of scientific analysis. Consider that while many reasonable people often debate about health and disease, none would debate about whether jumping off twenty-story building onto concrete would result in severe injury or death. A complex situation is inevitably riddled with ambiguity and uncertain outcomes and therefore becomes a subject of opposing interpretations and debate.

The human mind also tends to be very uncomfortable with complexity and ambiguity and therefore seeks schemes and tools for cutting through it. When an apparent solution presents itself—especially if the solution offers the promise of substantial personal gain—the observer may become very biased in his evaluation of it.
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Chapter 3 The Parents’ Dilemma

Lady Mary Wortley Montagu (1689–1762) was a notably brilliant member of British aristocratic society during the reigns of George I and George II. In 1716, her husband, Edward Wortley Montagu, was appointed ambassador at Constantinople to negotiate an end to Austro-Turkish War. During her two years in the capital, she wrote her Turkish Embassy Letters about her adventures in the Ottoman Empire. Written in a vivid and often humorous style, her letters are full of interesting observations about life, family, womanhood, marriage, and medicine.

Like Dr. Emanuel Timonius, who was in Constantinople at the same time, Lady Mary became a true believer in the smallpox inoculation procedure that was practiced in the Ottoman court. As she saw it, not only could it save your life; it could also protect a woman’s beauty from scarring. A striking beauty in her youth, her lovely skin was marred by smallpox she contracted in 1715 at the age of twenty-six. In 1716, some of her “Town Eclogues”—satirical poems about the court of George I—were published without her permission.33 One of the poems made fun of the Princess of Wales, Caroline of Ansbach, whose skin had also been marred by smallpox she had contracted in 1707.

Lady Mary had her own children inoculated and advocated the procedure in letters to her aristocratic friends in England. In 1722, Princess Caroline interviewed Lady Mary’s children about their experience with inoculation. She then persuaded her father-in-law George I to commute the sentences of six prisoners at Newgate Prison if they agreed to participate in an inoculation experiment. She also proposed inoculating 18foundlings (abandoned infants), which were common in London at the time. After consulting with the Royal Society and conducting her own research, Princess Caroline had her own children inoculated. Her decision was widely reported in the press, and it convinced many parents that the procedure was safe.34

Back in the North American colonies, Benjamin Franklin became a prominent advocate of variolation in the 1730s—a reversal from a decade earlier, when he edited Dr. Douglass’s essays against inoculation in the New England Courant. His change of heart was apparently precipitated by the death of his second son, Francis Folger Franklin. As described in the 2011 New York Times essay, “Life, Liberty, and the Pursuit of Vaccines,” by Howard Markel, MD:


Franky, as his parents called him, was born in 1732 a golden child, his smiles brighter, his babblings more telling and his tricks more magical than all the other infants in the colonies combined. Benjamin advertised for a tutor when the boy was only 2. When he died of smallpox at age 4, the Franklins were beyond condolence. His tombstone was inscribed, “The delight of all who knew him.” Rumors abounded that Franky had died from an inoculation gone awry. The gossip led the grieving Franklin to declare that his son had never been inoculated because he was suffering from “flux,” or protracted diarrhea. Franklin insisted that Franky “receiv’d the distemper” smallpox “in the common way of infection. . . .”35



Following this terrible experience, Franklin became a tireless advocates of smallpox inoculation in the colonies, and it’s easy to understand why. How many nights did he and his wife lie awake wondering whether Franky would still be with them “if only” they had gotten him inoculated? As imperfect as it was, inoculation seemed to offer at least some hope. As we have all experienced when faced with a fearful prospect, doing something to try to improve our odds often strikes us as better than nothing. For many reasonable people, gambling on the inoculation therefore seemed like a risk worth taking.
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At the same time, Franklin understood that the doctors of his day had a powerful financial incentive to proclaim the safety and efficacy of inoculation. Today’s celebratory literature about smallpox inoculation in the 18th century rarely mentions that doctors charged a fortune for the procedure—more than many colonists’ annual income.36 That such handsome fees could be charged may account for why Dr. William Douglass, the foremost opponent of inoculation in 1721–22, became an inoculator in the 1730s. In 1774, Benjamin Franklin established the Society for Inoculating the Poor Gratis, but this was only after fifty years of inoculation among the upper class.

That only the rich could afford inoculation indicates those who received it were probably the best-nourished and dwelled in the most wholesome living quarters. In trying to evaluate the probable efficacy of smallpox inoculation in the 18th century, we must contend with this selection bias—that is, “a distortion in a measure of association (such as a risk ratio) due to a sample selection that does not accurately reflect the target population.”

While Benjamin Franklin was haunted by the question of “what if little Franky had gotten inoculated?” in the case of King George III and his wife, Queen Charlotte, the anguish cut the other way when they lost two of their fifteen children to smallpox inoculation gone wrong. Prince Alfred was inoculated a few months before his second birthday and fell deathly ill. Shortly after his death on August 20, 1782, King George wrote to Prince William, “It has pleased the all wise Director of all things to put a period to the life of dear little Alfred, who certainly was as fine a Child as ever was seen.”37

Less than a year later, on May 3, 1783, Prince Octavius died at the age of four after receiving a smallpox inoculation. Still not recovered from their grief of losing Alfred, George and Charlotte were devastated. Judging by portraits of the little prince, he was an exceptionally beautiful and bright-eyed child. Later, as King George III slipped into madness, he suffered frequent hallucinations of the dead Alfred and Octavius. It seems likely that he and Charlotte often lay awake at night, wondering whether the little boys would still be with them “if only” they hadn’t received the 20smallpox inoculation. To be sure, the King and Queen did not express such sentiments in their letters, but outwardly resolved to keep their faith in the procedure with the calculation that it had probably protected their other children who’d received it.

Looking back, one marvels at Queen Charlotte’s avowed faith in inoculation, which had already been tested twice before the deaths of her youngest children. In 1768, her lady-in-waiting, Charlotte Louise Henrietta Albert, received the inoculation and described the procedure as “two punctures in the arm near to each other . . . made with the point of a lancet, through which a thread [bearing the inoculum] was drawn several times under the skin, and this on both arms.” Following this procedure, she experienced convulsion, fever, and inflamed pustules that rose and subsequently dried off regularly. Nevertheless, seven years later, she was sickened with smallpox in “full force.” For six weeks her entire body was covered with blisters. As she described it, “[N]o one could give me any comfort or alleviate pain. I could only be lifted by four people, one at each corner of the sheet, to have my bed made; for not a pin’s point could be placed between the pustules.”

To make matters even more confusing, Queen Charlotte’s brother Ernest was inoculated three times in the 1760s without contracting any smallpox symptoms whatsoever, which puzzled Charlotte and her surgeon, William Bromfield, alike. This caused Ernest’s inner circle to “suppose he had had the small pox, tho’ he did not know it.”38 Until this experience, Dr. Bromfield never seems to have considered the possibility that some people—perhaps even many people—had experienced subclinical smallpox infections that had rendered them immune before they underwent the inoculation procedure. Yet another factor that contributed to the difficulty of assessing the efficacy of variolation—and later of vaccination—is that smallpox has an estimated attack rate of around 60 percent. In other words, 40 percent of people who are exposed to the virus, even in close contact, do not develop the illness.

While Queen Charlotte seems to have kept her faith in variolation, by the end of the 18th century, many in England had doubts about the safety and efficacy of the procedure and wondered whether there was a better 21way of protecting people from the dread illness. In this climate of hope for something new, an ambitious naturalist from Gloucestershire publicized an inoculation procedure using material collected from pustules on cows’ udders—a veterinary disease commonly known as “cowpox.”
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Chapter 4 “Of the Cow”: The Original Vaccine

Gloucestershire is a pastoral district that lies about 100 miles west of London. Tourists know it for its Cotswolds region, which strikes many as the quintessence of rural charm. For centuries the county has had a flourishing dairy industry, and its famous Gloucester cheese has been made since the 16th century. Jane Austen was apparently inspired by the Cotswolds village of Adlestrop, one of the ancestral homes of her cousins, the Leigh family, whom she frequently visited. The parsimonious character of Fanny Dashwood in Sense and Sensibility seems to have been inspired by Austen’s aunt (by marriage) Mrs. Leigh-Perrot.39 About forty miles southwest of Adelstrop lies the city of Berkeley, where Edward Jenner was born on May 17, 1749—the eighth of nine children of the vicar of Berkeley, the Reverend Stephen Jenner, and his wife Sarah.

Generally credited as the father of vaccinology, Jenner is the subject of countless laudatory tributes. In 1881, Louis Pasteur proposed naming all inoculations (against all infectious disease pathogens) “vaccines” in honor of Jenner’s cowpox vaccine against smallpox, though his proposal did not catch on until the 20th century. Many published evaluations of Jenner’s work are reverential and bring little to no critical scrutiny to bear on his assumptions, methods, and conclusions. John Baron’s The Life of Edward Jenner, published in 1827, began the tradition of Jenner hagiography. It starkly contrasts with Charles Creighton’s hyper critical Jenner 24and Vaccination, published in 1889. The truth about Jenner probably lies somewhere in between.

In many respects, he was the sort of English country gentleman whom Jane Austen might have gently satirized in her novels. The vicar’s son likely would have gone to Oxford and trained for the clergy had it not been for the death of both parents when he was young, which was also a blow to his family’s finances. And so, when he was thirteen, he was apprenticed to a local physician. After six years of training, he went to St. George’s Hospital in London to work for the famous surgeon and naturalist, John Hunter. Hunter introduced him to the eminent botanist Joseph Banks, who had just returned from Captain Cook’s first around-the-world voyage. Jenner helped Banks to catalogue the specimens he’d collected on the voyage. Banks later became the president of the Royal Society and remained so for more than forty years.

Following Jenner’s training in London, he returned to his native Berkley and established a medical practice in which he frequently inoculated his patients for smallpox with the variolation method. He also continued his collaboration with John Hunter in the field of natural philosophy. During the 1770s, Hunter concerned himself with the question of “Animal Heat,” and he was keen to take body temperature readings of hibernating hedgehogs. He assigned this difficult task to the unfortunate Jenner, instructing him “to find out their haunts and observe, if you can, what they do.”40 In the sort of comical letter that Jane Austen might have fabricated in one of her novels, Hunter instructed Jenner to find a hibernating hedgehog, make an incision in its belly, implant a thermometer, and take temperature readings—all without disturbing the hibernating creature. Unable to perform this task, Jenner wrote to Hunter in September 1778 that his industry in taking the hedgehog’s body temperature had been impaired by a broken heart he’s suffered from his unrequited love for a local girl.

“Let her go, never mind her. I shall employ you with hedgehogs,”41 Hunter replied. Following Jenner’s misadventure with hedgehogs, he attempted to answer once and for all a question that had puzzled ornithologists for centuries—namely, how exactly did an imposter cuckoo fledgling eject all other fledglings from the nest, thereby becoming the 25sole beneficiary of the sparrow hen’s maternal ministrations? In his 1788 paper, “Observations on the Natural History of the Cuckoo,” published in the Philosophical Transactions of the Royal Society, Jenner claimed that the fledgling cuckoo hatched first and then quickly set about using the little space on his back between his fledgling wings to push the sparrow’s eggs out of the nest. Jenner’s 19th-century critics regarded this as a fanciful idea that he must have fabricated, but his account was confirmed by photographers in the 20th century. With the publication of this paper, Jenner was made a fellow of the Royal Society, which greatly elevated his perceived authority as a scientist.

In 1792, Jenner obtained a medical degree from St. Andrews University, Scotland. His 19th-century critics pointed out that he purchased the degree, though it seems his fee was accompanied by recommendations from friends who were respected in the medical profession. At last, he was able to advertise himself as a physician and surgeon (MD, FRS), so he quit his general practice and became a medical consultant.

Jenner frequently met with his rural colleagues and country doctors at his local Medico-Convivial Society, which convened at the Ship Inn (located on the banks of the Berkeley Pill, a tidal estuary near the River Severn). At one of these gatherings, they discussed the pustules that sometimes erupted on cows’ teats. These resembled smallpox pustules and occasionally appeared on the hands and forearms of milkmaids—a malady commonly known as cowpox.

An old medical legend has it that, in his youth, Jenner had once met a Bristol milkmaid who proclaimed, “I shall never have smallpox for I have had cowpox. I shall never have an ugly pockmarked face.” Jenner’s first biographer, John Baron, probably fabricated this tale to avoid giving credit to the country doctor John Fewster, who, in 1796, reported cases he’d observed earlier in his career of cowpox conferring immunity against smallpox.42 Another story known to members of the Medico-Convivial Society was that, in 1774, a dairy farmer named Benjamin Jesty inoculated his wife and daughter with material he’d taken from cowpox pustules. Word had it that the Jesty women had indeed never contracted smallpox. Other country doctors who attended the meeting had also heard the story 26of Farmer Jesty’s purportedly successful cowpox inoculation experiment, which was not consistent with multiple documented cases of dairymaids contracting smallpox after they contracted cowpox.

In 1794, Jenner wrote to colleagues of his growing conviction that exposure to cowpox conferred immunity to smallpox. On April 15, 1794, he received a letter from Dr. Haygarth of Chester, an eminent physician of the time, who wrote:


Your account of the cowpox is indeed very marvellous, being so strange a history, and so contradictory to all past observations on this subject [that] very clear and full evidence will be required to render it credible. . . . I trust that no reliance will be placed upon vulgar stories.43



Shortly thereafter, Jenner contracted typhus, which resulted in his 1795 move to Cheltenham, a spa town where the aristocracy congregated during the summer to “take the waters.” Attractive, socially gifted, and a lively conversationalist, Jenner made influential connections during his convalescence in Cheltenham.

In May 1796, after returning to Berkely, he conducted his first human experiment with cowpox inoculation. His account of it is worth reproducing in full:


Sarah Nelmes, a dairymaid at a farmer’s near this place, was infected with the Cow Pox from her master’s cows in May, 1796. She received the infection on a part of the hand, which had previously in a slight degree been injured by a scratch from a thorn. A large pustulous sore and the usual symptoms accompanying the disease were produced in consequence. The pustule was so expressive of the true character of the Cow Pox, as it commonly appears on the hand, that I have given a representation of it in the annexed plate.

I selected a healthy boy [James Phipps, the son of Jenner’s gardener], about eight years old, for the purpose of inoculation for the Cow Pox. The matter was taken from a sore on the hand of a dairymaid (Sarah Nelmes), and it was inserted on the 14th of May, 271796, into the arm of the boy by means of two superficial incisions, barely penetrating the cutis, each about half an inch long.

On the seventh day he complained of uneasiness in the axilla, and on the ninth he became a little chilly, lost his appetite, and had a slight head-ache. During the whole of this day he was perceptively indisposed, and spent the night with some degree of restlessness, but on the day following he was perfectly well.

In order to ascertain whether the boy, after feeling so slight an affection of the system from the Cow-pox virus, was secure from the contagion of the Small Pox, he was inoculated the 1st of July following with variolous matter, immediately taken from a pustule. Several slight punctures and incisions were made on both arms, and the matter was carefully inserted, but no disease followed. . . . Several months afterwards, he was again inoculated with variolous matter, but no sensible effect was produced on the constitution.44



Jenner presented this account in his paper titled “An Inquiry into the Causes and Effects of the Variolae Vaccinae, a disease discovered in some of the western counties, especially Gloucestershire, and known by the name of Cow-pox.” By naming the disease Variolae Vaccinae—Latin for “Smallpox of the Cow,” Jenner not only gave it a scholarly ring; he also implied that “Smallpox of the Cow” was essentially the same disease that devastated humans, only—for reasons that he did not try to explain—far less dangerous. Here it’s worth reminding the reader that Jenner did not know the causative agent of smallpox nor of cowpox. He referred to both maladies as a “virus,” but in the older sense of the word—that is, “a substance produced in the body as the result of disease, especially one capable of infecting others.” Throughout the paper he also refers to “the smallpox poison” and “variolous matter.”

Jenner submitted his paper to the Royal Society, but Joseph Banks did not find it worthy of publication. And so, two years later, in 1798, Jenner decided to publish a revised version of the paper as a pamphlet, and not as a Royal Society publication. The pamphlet begins with the claim that cowpox was not primarily a disease that affected cows, but horses. As he put it:
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The farriers have called it the grease. It is an inflammation and swelling in the heel, from which issues matter possessing properties of a very peculiar kind, which seems capable of generating a disease in the human body (after it has undergone the modification which I shall presently speak of), which bears so strong a resemblance to the smallpox that I think it highly probable it may be the source of the disease. In this dairy country a great number of cows are kept, and the office of milking is performed indiscriminately by men and maid servants. One of the former having been appointed to apply dressings to the heels of a horse affected with the grease, and not paying due attention to cleanliness, incautiously bears his part in milking the cows, with some particles of the infectious matter adhering to his fingers. When this is the case, it commonly happens that a disease is communicated to the cows, and from the cows to the dairymaids, which spreads through the farm until most of the cattle and domestics feel its unpleasant consequences. This disease has obtained the name of the cow-pox.45



After making this declaration, he presents numerous anecdotes of individuals in Gloucestershire who had, in previous years, purportedly been exposed to cowpox and did not subsequently contract smallpox after close contact with the sick or after deliberate inoculation. Case XVII details Jenner’s experiment with James Phipps, which he introduces with the sentence, “The more accurately to observe the progress of the infection I selected a healthy boy, about eight years old, for the purpose of inoculation for the cow-pox.”

Upon reading this account, the reader wonders why cowpox in humans had long been perceived among experienced farmers to be a disease that primarily afflicted dairy maids and not farriers whose hands were exposed to the initial disease-causing matter. Did the disease become more transmissible or virulent to humans in the intermediary species of the cow? That “the grease” was frequently referred to as foul smelling raises the suspicion that it was not a viral illness, but an anaerobic bacterial disease commonly known as thrush (Fusobacterium necrophorum). The causes of all microbial infections, including pyogenic bacterial infections that 29resembled cowpox pustules, were not understood in 1798. They only became understood with the development of modern bacteriology during the latter half of the 19th century.

Although Jenner was guessing about what farmers called the grease and cowpox, his perception of an infectious agent being transferred by unwashed hands was insightful. Forty-nine years later, Professor Ignaz Semmelweis in Vienna had a similar thought when it occurred to him that medical students were, with their unwashed hands, transferring an infectious agent from corpses in anatomy class to the reproductive tracts of women in the maternity ward. In yet another example of the extraordinary confusion that prevailed in medical circles during this period, most of Semmelweis’s medical colleagues in Europe regarded his perception as crazy.

The totality of circumstances raises the suspicion that Jenner’s horse grease theory was a gambit for dismissing documented cases of dairy maids who contracted cowpox but still subsequently contracted smallpox. To contend with this problem, Jenner posited that there were two maladies commonly referred to as cowpox. He asserted that “genuine cowpox” was the illness that originated in horse grease. The other malady, which he called “spurious cowpox,” was, he claimed, the “spontaneous cow-pox” that affected cows and “left the system as susceptible of the small-pox as before.” He did not present any evidence to support this theory. He merely asserted it to be the case. As Jenner’s critic, Charles Creighton, put it:


The “genuine” cowpox of Jenner was, in short, whatever should not be followed by an attack of smallpox, whereas that cowpox was “spurious” which the smallpox contagion gave no heed to; and that distinction was called for in the first instance by way of confronting the testimony of Jenner’s medical neighbours, that they had known many cowpoxed milkers . . . who had fallen victims to smallpox in the usual way.46



After presenting his case studies—including his experiment with James Phipps—Jenner made his triumphant conclusion:


30
What renders the cow-pox so extremely singular is, that the person who has been thus affected is for ever after secure from the infection of small-pox: neither exposure to the variolous effluvia, nor the insertion of the matter into the skin producing this distemper.



Charles Creighton emphasized that Jenner’s paper contained an enormous flaw. As he put it:


Jenner kept silence about the cases of cowpoxed milkers subsequently smallpoxed, which he might easily have collected in considerable numbers from the experience of his own district. He confined his attention to such cowpoxed milkers as had not subsequently received smallpox either by accident or design; and these cases he adduced as experimental proof of the protective power of cowpox.47



Just before Jenner went to press, he met an influential botanist and physician named William Woodville, who was the chief physician of London’s Smallpox and Inoculation Hospitals. Woodville found the theory of cowpox inoculation compelling, but not Jenner’s theory that horse grease was the origin of cowpox, so he advised Jenner to strike this origin theory from his paper.48

In January 1799, Woodville procured cowpox material from diseased cows at a dairy farm in Gray’s Inn Road, London, and he used it to conduct vaccine experiments at his hospital, which he interpreted as successful. Unfortunately for Jenner’s horse grease theory, Woodville ascertained that no horses or farriers had been anywhere near the dairy cows for a significant period before the outbreak.49

Suspicion eventually arose that, within the setting of Woodville’s Smallpox and Inoculation Hospital, his cowpox vaccine was contaminated with smallpox. The result was that his vaccination program was probably indistinguishable from his earlier variolation program. This touched on a major problem with so-called challenge experiments using smallpox inoculum to test the efficacy of the cowpox vaccine. During the era of variolation between 1721 and 1799, mild symptoms following variolation were interpreted to mean the inoculation had “taken”—that is, induced mild 31smallpox that would protect against severe smallpox. However, when it came to challenging (with smallpox inoculation) experimental subjects who had received the cowpox vaccine, mild symptoms of smallpox following smallpox inoculation were often interpreted to mean the vaccine had worked. But if this was true, how could one know that vaccination worked better than variolation?50

Apparently recognizing that his initial claim about genuine and spurious cowpox wasn’t persuasive, Jenner published a revised pamphlet in 1799, titled Further Observations on the Variolae Vaccinae, in which he offered practical advice for recognizing genuine cowpox lesions and distinguishing them from other similar pustular lesions that were not genuine cowpox. The British microbiologist and smallpox researcher, Derrick Baxby, interpreted this as a good faith attempt to identify authentic cowpox, and not merely an attempt to explain away vaccine failures, though he conceded that other vaccinators sometimes performed this sleight of hand trick.51 In December 1799, Jenner published a third pamphlet, Continuation of Facts and Observations in which he did not once mention his horse-grease theory. Two years later, he published yet another revision titled On the Origin of the Vaccine Inoculation in which he again made no mention of horse grease.

This final revision of his pamphlet found a large and receptive readership in Britain, the United States, and on the European continent. Soon many physicians in England and the U.S. began using what they believed to be “vaccine”—that is, pus and lymph from cowpox pustules—to perform inoculations on their patients. The trouble with this enterprise lay in the difficulty of obtaining “genuine” cowpox lymph and ascertaining that it was, in fact, genuine, and not the “spurious” variety.

In 1802, Jenner petitioned Parliament to receive a reward for his discovery, making special mention of his claim that he had inoculated his own child (Edward Robert Jenner) with genuine cowpox. The boy died in 1810, purportedly of tuberculosis. One wonders if he contracted bovine tuberculosis from the vaccine. Parliament formed a committee to consider the matter, and it’s likely that Jenner’s Cheltenham connections were helpful on this occasion. Students of this period of British Parliamentary history are familiar with the extensive influence peddling that shaped public 32policy at the time. The committee was persuaded that Jenner had in fact discovered a means of preventing smallpox and declared: “As soon the New Inoculation becomes universal it must absolutely extinguish one of the most destructive disorders by which the human race has been visited.” As a Parliamentary reward for his discovery, Jenner received £10,000 (about a million U.S. dollars today). Five years later, in 1807, Parliament gave him an additional award of £20,000.52

The difficulty of finding enough genuine cowpox from sick cattle obliged the medical profession to employ the “arm to arm” method of vaccination. This involved inoculating one human with “genuine cowpox.” After pustules erupted at the inoculation site, the inoculated person would then rub the pustules on his arm together with an incision made in the arm of the next person to receive the inoculation. With the rapid and widespread adoption of this method, thousands of Englishmen were vaccinated with what was believed to be cowpox during the early years of the 19th century. In addition to being of questionable efficacy, this procedure also exposed the inoculation recipient to possible infection with other communicable diseases such as syphilis, tuberculosis, and smallpox itself.53 54
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Chapter 5 Faith and Disillusionment

Due to the popularity Jenner’s revised, 1801 pamphlet, On the Origin of the Vaccine Inoculation, the procedure was soon widely known by the name “vaccine,” and it caught on in Britain, the United States, and Europe in the years that followed. President Thomas Jefferson and Napoleon became true believers and advocates, but Jenner’s most important patron proved to be King George IV, who ascended the throne in 1820 and appointed him as his personal physician in 1821. In 1840, Parliament banned variolation, making Jenner’s vaccine the official immunization procedure.

Foreshadowing the COVID-19 vaccine controversy in 2021, when high rates of vaccination with the new mRNA shots did not prevent infection and transmission, Jenner’s vaccine did not prevent successive waves of smallpox from striking Britain throughout the 19th century. From the beginning of the Vaccine Era, many doctors documented their unsuccessful attempts to duplicate Jenner’s published experiment. Jenner himself had patients who contracted smallpox after he vaccinated them. The most conspicuous case was in 1811, when ten-year-old Robert Grosvenor, son of the Earl of Grosvenor, came down with smallpox despite being vaccinated by Jenner during his infancy. Though the boy survived, this high-profile failure damaged the reputation of Jenner’s vaccine among members of the British upper class.55

Over the following years and decades, doctors and journalists all over England recorded many vaccinated people getting smallpox. An 1817 report in the London Medical Repository Monthly Journal is typical:


34
Variola, above all, continues and spreads a devastating contagion. However painful, yet it is a duty we owe to the public and the profession, to apprize them, that the number of all ranks suffering under Small Pox, who have previously undergone Vaccination by the most skillful practitioners, is at present alarmingly great.56



Again, foreshadowing the COVID-19 vaccine controversy of 2021–2022, the publication of such reports that the vaccine wasn’t working did not seriously diminish enthusiasm and official support for the procedure. Instead of considering the possibility that vaccination was a flawed concept or that the procedure needed serious improvement, vaccine advocates revised Jenner’s “for ever after” claim about vaccine protection with a new doctrine that children and adults needed to be revaccinated every few years. Zeal for revaccination comported well with the economic interests of doctors all over Britain who established lucrative vaccination practices. Revaccination was embraced as a procedure in England, Italy, and Prussia, but as the 19th century progressed, many doctors wrote to various medical journals about the persistence of smallpox infection among the vaccinated and the revaccinated.

For their book Dissolving Illusions, authors Suzanne Humphries, MD and Roman Bystrianyk, assembled innumerable 19th-century medical journal reports on the failures of smallpox vaccination. The clear pattern that emerges from this literature is that the value of vaccination against smallpox never spoke for itself because its rate of failure was too great to ignore. This resulted in a protracted battle between vaccine advocates who kept the faith, and vaccine skeptics who couldn’t ignore the failures and their own bad consciences.

Some doctors who initially embraced vaccination with zeal subsequently confessed that hard experiences had compelled them to abandon their faith in the procedure. They also reported yet another dark truth about smallpox vaccination—namely, that the procedure itself frequently killed people, either from the cowpox inoculation or from other diseases such as Erysipelas and puerperal fever.

As the 19th century progressed, the arm-to-arm method of vaccination was replaced by vaccines using calves inoculated with what was believed 35to be cowpox. The procedure involved lancing and inoculating the skin on the calf’s belly and then harvesting fluid from the pustules that subsequently erupted at the inoculation site. For most of the 19th century, these factories were not guided by any understanding of bacteriology and hygiene. Consequently, smallpox vaccines were contaminated with many bacteria that could cause serious illness. With the isolation and characterization of pathogens at the end of the 19th century, vaccines were discovered to be contaminated with bovine foot and mouth disease. This discovery coincided with many vaccinated people developing a protracted, painful, and disfiguring skin illness called pemphigus.57

During the entire 19th century, mass vaccination was a subject of intense public debate, with many prominent advocates and detractors. However, during the 1850s, vaccine advocates and their allies in government gained the upper hand. In 1853, with smallpox still a major public health menace despite fifty years of vaccination in Britain, Parliament blamed the failure to eradicate the disease not on the vaccine not working, but on the proposition that not enough people had received it. And so, the Vaccine Act of 1853 was passed, mandating the vaccine for all British children. In the same year, the Anti-Vaccination League was founded to oppose compulsory vaccination. In 1855, Massachusetts mandated vaccination for all children by the age of two to attend school. Other jurisdictions in continental Europe and in Japan passed vaccine mandates around the same time. In 1867 the British Vaccine Act was amended with additional penalties for non-compliance. The Anti-Compulsory Vaccination League was founded in the same year to oppose the law. More decades passed, and still smallpox outbreaks continued, including one in 1871– 73, which proved to be one of the worst in recorded history.58

While many doctors (with their lucrative vaccine practices) kept the faith, the 1871–73 outbreak, which happened in cities with high vaccination rates, caused many to question the efficacy and safety of the procedure. Also damaging to the enterprise was the spectacle of children dying painfully in the immediate aftermath of receiving a vaccine. The experience caused families and their doctors to doubt the value of the procedure. Other doctors steadfastly ignored these incidents, apparently concluding that the deaths of some children from the vaccine were a necessary price 36for what they believed to be a larger number that were saved by it. It’s likely that many keepers of the faith not only ignored evidence of vaccine failure, but actively concealed it in their record keeping. In January 1874, a formerly zealous vaccinator confessed that he had, in his practice, omitted mention of recent vaccination from death certificates “to preserve vaccination from reproach.”59

Disillusionment with vaccination during the 1870s and early ’80s resulted in an increasing number of parents refusing to vaccinate their children, which resulted in numerous persons being fined and even imprisoned for noncompliance with the Vaccine Act. Many people perceived these punishments to be a flagrant violation of the longstanding rights of Englishmen. The Anti-Compulsory Vaccination movement steadily grew and culminated in a major protest in the city of Leicester in March 1885. Event organizers estimated the number who attended to be around one hundred thousand people who formed a two-mile procession that marched around the city and then assembled to hear speeches from prominent detractors of compulsory vaccination.60 The Leicester protest inaugurated a new era of vaccine policy in the industrial city that lies about 100 miles northeast of London. A new city government was elected in 1885 that opposed compulsory vaccination and instituted a rigorous program of public sanitation and rapid detection and quarantine of individuals suffering from smallpox. By 1887, only about ten percent of newborns in the city were vaccinated. Prominent vaccine advocates issued grave warnings that Leicester would suffer from this precipitous decline of vaccine coverage. However, in the decades that followed, precisely the opposite proved to be the case, with Leicester enjoying one of the lowest rates of smallpox morbidity and mortality in Great Britain.

In 1914, almost thirty years after Leicester implemented its new policies, New York Times still warned that people of the city were in “for a dreadful reckoning.” It never happened. In 1948, Parliament rescinded the Vaccine Act, which prompted C. Killick Millard, MD, DSc to write a paper for the British Medical Journal on “The End of Compulsory Vaccination” in which he remarked:


37
. . . in Leicester during the 62 years since infant vaccination was abandoned there have been only 53 deaths from smallpox, and in the past 40 years only two deaths. Moreover, the experience in Leicester is confirmed and strongly confirmed by that of the whole country. Vaccination has been steadily declining ever since the “conscience clause” was introduced, until now nearly two-thirds of the children born are not vaccinated. Yet smallpox mortality has also declined until now quite negligible. In the fourteen years 1933–1946 there were only 28 deaths in a population of some 40 million, and among those 28 there was not a single death of an infant under 1 year of age.61



In his 1980 paper, the medical historian Stuart Fraser observed:


Leicester stands as an example, probably the first, where measures other than total reliance on vaccination were introduced successfully to eradicate the disease from the community. . . . A system of immediate notification, isolation, and quarantine of contacts is one which has proved particularly effective in containing and limiting smallpox.62



The last smallpox outbreak in Europe occurred in Yugoslavia in 1972. It started when a vaccinated Muslim man made the Hajj pilgrimage to Mecca and then a tour of Iraq, where he was apparently exposed to smallpox. He returned to his residence in Yugoslavia and transmitted the illness to members of his community, resulting in 175 cases and 35 deaths. The Yugoslavian government responded with a mass revaccination campaign after discovering that the majority of those who’d contracted the illness were already vaccinated. At the same time, the Leicester Method of rapid identification and quarantine was implemented. The totality of circumstances indicates it was quick and thorough quarantine measures that stopped the spread, and not the vaccine.63

As the microbiologist and medical historian, Derrick Baxby, wrote in a 1999 report in History Today:


38
Contrary to popular belief smallpox was not eradicated by mass vaccination. Though tried initially it proved difficult to implement in many countries and was abandoned in favour of surveillance-containment. This involved trained workers searching for cases, with rewards for those who found them. Cases and their contacts were then isolated: contacts were vaccinated.64



In reviewing the literature on smallpox inoculation in the 18th century, followed by vaccination in the 19th and 20th centuries, we wonder how much (if at all) these procedures contributed to the eradication of the disease. In developed nations such as Britain and the United States, the frequency and lethality of outbreaks plummeted between 1885 and 1910— precisely the period during which major advances were made in nutrition, sanitation, housing, and household hygiene. With the general elevation of living standards, people became generally healthier, with more robust immune systems and far less illness from drinking contaminated water and eating contaminated food. With general health improving, smallpox became a milder disease, producing no more than a few pustules with minimal scarring.

Another highly intriguing feature of this sprawling story is that we don’t know the identity of what Jenner called “Variola Vaccinae” or “Smallpox of the Cow,” commonly known as “cowpox,” which ultimately came to be known as “vaccine.” As the reader will recall, neither Jenner nor anyone in the 19th century knew the causative agent of smallpox or cowpox. Strangely enough, modern virology has also failed to clarify the identity of the vaccine that was used in the 19th century. As medical historian Derrick Baxby noted in his 1981 book Jenner’s Smallpox Vaccine: The Riddle of Vaccinia Virus and its Origin,65 the situation was further muddied when Louis Pasteur developed techniques for creating vaccines in the laboratory in the late 19th century. Serial passage of vaccines through lab animals resulted in vaccine strains of uncertain origins.

By the end of the 19th century, it was unknown whether the vaccine originated from cowpox, horsepox, or an attenuated strain of smallpox itself. With the development of virology in the 20th century, an apparent vaccine virus was isolated and given the name vaccinia, which was 39cultured from inoculated calf skin in the US by Wyeth under the name Dryvax. However, in 1939, Allan Watt Downie showed that vaccinia was serologically distinct from what was thought to be cowpox virus.66 To make matters even more confusing, the virus that modern virology classifies as cowpox is rarely seen in Britain, rarely affects cattle, and is thought to be primarily a disease of woodland rodents. From woodland rodents, the virus may be transmitted to cats and from cats to humans.

In other words, we don’t know the identity of Jenner’s famous vaccine or the innumerable iterations of it that were used over the course of the 19th century. Maybe whatever virus he happened to have used conferred immunity or partial immunity in some vaccinated people for some of the time; maybe it didn’t work at all in others. We don’t have enough information—never mind data generated from large-scale randomized controlled trials—to make definitive conclusions.

All we can now say for sure is that Jenner’s so-called vaccine generated massive enthusiasm and became the object of fervent belief that resembled religious faith. His idea of inoculation with a weak form of disease-causing matter to prevent serious illness became the central concept of infectious disease medicine and has remained so ever since his death in 1823. For ambitious men seeking to make a name for themselves in the godlike enterprise of vanquishing deadly diseases, developing a new vaccine became the ultimate prize.
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Chapter 6 The Great Stink

After Edward Jenner, no one in history did more to promote the vaccine enterprise than the French chemist and microbiologist, Louis Pasteur. A brilliant, charismatic man of great talent and industry, Pasteur made significant contributions to our understanding of infectious disease microbes and the true cause of fermentation. His technique for heating beverages to a high temperature to eliminate pathogens was later named pasteurization in his honor. Despite these other achievements, he remains best known and celebrated for his attenuated rabies vaccine, which we will evaluate in the next chapter.

Here we note that his choice to tackle rabies was peculiar in that, as dreadful as the disease is, it typically killed less than fifty people per year in France, while typhoid, cholera, and tuberculosis killed tens of thousands. After completing his doctorate in chemistry and physics in 1847, Pasteur became a professor at the University of Strasbourg in 1848. There he met his wife, Maurie Laurent, the daughter of the university’s rector. They were married in 1849 and had five children. Jeanne, their eldest daughter, was born in 1850 and died of typhoid fever when she was nine years old. Seven years later, their daughter Cécile also died of typhoid fever in 1866, when she was twelve years old.67

Neither Pasteur nor anyone else understood the causative agent of typhoid until Karl Joseph Eberth discovered and characterized the Salmonella typhi bacterium in 1879 and deduced it was spread primarily through water. Even more deadly than typhoid was cholera. Between 1816 and 1923, with increasing commerce with India, cholera repeatedly 42struck Europe. While Robert Koch is frequently credited with discovering the causative agent in 1883, in fact, the Italian anatomist Filippo Pacini discovered a comma-shaped bacillus during an outbreak in Florence in 1854.68 In that same year, he published a paper entitled, “Microscopical Observations and Pathological Deductions on Cholera” in which he characterized the organism and called it “Vibrio” from the Latin word meaning “quiver.” In his paper he correctly hypothesized that the microorganism impaired intestinal mucosa reabsorption, thereby causing debilitating diarrhea, vomiting, severe dehydration, and death. Pacini’s paper received little attention from the medical community, apparently because it questioned the prevailing “miasma” theory—that is, that the disease was transmitted by poisonous vapors in the air.

In that same year, a cholera outbreak in London’s crowded Soho district killed about five hundred people in ten days. Dr. John Snow, founder of the Epidemiological Society of London in 1850, produced a geographical grid to plot the location of each death and to determine the victim’s water source. This enabled him to identify the Broad Street pump in Soho as the outbreak’s source. Snow suspected the causative agent was waterborne, and not spread by foul-smelling miasma, but he was unable to isolate and identify the causative agent. Like Pacini’s paper, Dr. Snow’s observations were therefore initially dismissed by the medical establishment. It was only when Robert Koch isolated the Vibrio bacillus in pure culture in 1883—and weighed in with his eminent authority—that the medical establishment finally recognized that Pacini and Snow had been correct.

Looking back on the 19th century, it now seems strange how slow the medical profession was to recognize that contaminated drinking water was the cause of diseases such as typhoid and cholera. All over Europe, medical doctors stuck with their miasma theory of infectious disease for years after Pacini and Snow did their landmark studies. The orthodox view was that Europe’s cities were disease-ridden because they were full of foul vapors. In other words, according to the prevailing logic, the poor districts and the poor people who inhabited them were frequently ill because they stank. As the German novelist, Patrick Süskind, memorably described this stench in his novel Perfume:


43
In the period in which we speak, there reigned in the cities a stench barely conceivable to us modern men and women. The streets stank of manure, the courtyards of urine, the stairwells stank of moldering wood and rat droppings, the kitchens of spoiled cabbage and mutton fat; the unaired parlors stank of stale dust, the bedrooms of greasy sheets, damp featherbeds, and the pungently sweet aroma of chamber pots. The stench of sulfur rose from the chimneys, the stench of caustic lyes from the tanneries, and from the slaughterhouse came the stench of congealed blood. People stank of sweat and unwashed clothes; from their mouths came the stench of rotting teeth . . .69



Amid all this squalor that grew steadily more noxious until well past the middle of the 19th century, the medical profession exerted little effort to encourage municipal authorities to clean up the things that stank. The most obvious problem was the gross contamination of rivers—often the same rivers that supplied drinking water—with raw sewage. In Britain, the first notable person to propose building a proper sewage system was the painter John Martin, who published beautiful, detailed plans for London in the 1830s.70

Another noteworthy advocate for public sanitation during this period was the English lawyer and social reformer, Edwin Chadwick. In 1838, while working for the Royal Commission to alleviate poverty, he launched an inquiry into the causes of a recent typhus outbreak.71 For the first time in British history, a government official commissioned medical doctors to investigate the conditions that could contribute to ill health. One of the investigators, Dr. Dyce Guthrie, became convinced that one of the greatest causes of disease was the lack of clean water and proper effluent drainage. Chadwick’s report on the findings of his inquiry ultimately led to the passage of the Public Health Act of 1848 with provisions for improving public sanitation. It was a good legislative start, but the pace of building sanitation infrastructure was slow.

A major impetus arrived with a heat wave in 1858. During the hottest summer on record, air temperature in the shade in London hovered around 95 Fahrenheit and rose to 118 in the sun. The combination of heat and 44diminished river flow turned the Thames into what came to be known as the Great Stink. A cover story in the City Press declared: “Gentility of speech is at an end—it stinks, and whoso once inhales the stink can never forget it and can count himself lucky if he lives to remember it.” Parliament was filled with such an abominable stench that the legislative body considered moving to Oxford or St. Albans. House of Commons leader Benjamin Disraeli declared on June 15 that the Thames was “a Stygian pool, reeking with ineffable and intolerable horrors.”72 A debate ensued about who in the government was responsible for the wretched state of the river. On June 15, Punch satirical magazine joked, “The one absorbing topic in both Houses of Parliament . . . was the Conspiracy to Poison question. Of the guilt of that old offender, Father Thames, there was the most ample evidence.”

Enough was enough. Something big needed to be done to clean up the Thames, no matter what it cost. As The Times put it, “Parliament was all but compelled to legislate upon the great London nuisance by the force of sheer stench.” A bill was passed to allocate £3 million to build a proper sewer system. Sir Joseph Bazalgette, a gifted civil engineer, was given the task of designing and executing the enormous project of bewildering complexity. His plan, which borrowed many of the painter John Martin’s ideas, envisaged a network of eighty-two miles of enclosed underground brick main sewers to receive outflows, and 1,100 miles of tributary sewers to divert effluent from the streets of London to the river downstream of the city. For almost twenty years, Bazalgette oversaw the construction with little rest. His records of the construction, replete with his sketches and handwritten notes, amount to thousands of pages. The first phase of the project was opened in 1865, and the rest was completed in 1875.

At the time construction began, most doctors and public health officials believed the sewer would reduce cholera by eliminating the foul miasma that contaminated the city’s air. But the true value of the sewer was that it contained and channeled the city’s effluent away from its water supply. This reality only became widely understood at about the time the construction was completed in 1884—the same year in which Robert Koch published his paper on isolating the Vibrio cholerae bacteria in pure culture, vindicating the findings of Filippo Pacini and John Snow thirty years 45earlier. Unfortunately for the people of Hamburg, Germany—located just 180 miles from Koch’s lab in Berlin—the city’s parsimonious municipal leaders did not follow London’s example until after the city was struck with a devastating cholera outbreak in 1892, which killed 8,594 people.

Sir Joseph Bazalgette’s sewer is an engineering wonder that reduced cholera and typhoid in London to a few occasional cases. The tireless efforts of this dedicated civil engineer probably saved tens of thousands of lives in the decades that followed. And yet, most Londoners today have probably never heard of him. A modest memorial on the Victoria Embankment reminds passersby of the immense service he rendered for the health of millions.
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Chapter 7 Louis Pasteur’s Quest for Vaccine Glory

During the 18th century, farmers in Europe recorded their observations of a disease that struck domesticated poultry with a mortality rate of up to 20 percent. Because the main symptom was severe diarrhea, the malady came to be known as fowl cholera. In 1879, Professor Louis Pasteur received a bacterial sample from Jean Joseph Henri Toussaint, a professor at the Toulouse Veterinary College who had long studied the disease. Pasteur grew the bacterium in pure cell culture and published a description of the pathogen, which resulted in it being named in his honor—that is, Pasteurella multocida. It wouldn’t be the first time that Pasteur conspicuously benefitted from Toussaint’s research.73

Pasteur injected chickens with this bacterium, which invariably caused them to fall ill. In December 1880, he declared to the French Academy of Sciences that he was developing a vaccine against fowl cholera, though he did not disclose his methods. Sixteen years later, Émile Duclaux published a celebrated biography of Pasteur in which he related that Pasteur had accidentally discovered how to make an attenuated fowl cholera vaccine after leaving a virulent culture on his lab bench during a vacation to the south of France. Upon his return, he observed that the culture had dried out. As an experiment, he inoculated chickens with the desiccated culture, 48then challenged them with virulent bacteria, and voila—the chickens did not fall ill with avian cholera.74 From this “accidental discovery,” Pasteur later claimed to derive his insight that it was possible to attenuate all pathogens with atmospheric oxygen.

To this day, authors of medical literature frequently claim that Pasteur’s “discovery of the vaccine against fowl cholera can be considered as the birth of immunology.”75 In fact, the story is a myth. In 1985, the Pasteur scholar Antonio Cadeddu revealed that not Pasteur, but his lab assistant, Emile Roux, had conducted deliberate lab experiments to create an attenuated fowl cholera vaccine.76 And though the celebratory literature on Pasteur’s vaccine work rarely if ever mentions it, no one outside of Pasteur’s lab was ever able to duplicate his procedure—which he presented in a talk eight months later—for making an air-attenuated cholera vaccine.77 To this day, vaccinating poultry against fowl cholera is a complicated and often fruitless enterprise because the Pasteurella multocida bacteria has sixteen known somatic serotypes. For a vaccine to work, it must identically match the strain causing any given infection.

Pasteur’s declaration to the French Academy was therefore highly misleading. Instead of disclosing the reality of the fowl cholera vaccine to the Academy, Pasteur gave the impression he was still refining it and would communicate about it later. Instead of doing that, he announced the following spring that he was focusing on a vaccine for anthrax.

During the year 1880, Émile Roux and Charles Chamberland worked on vaccines for fowl cholera and anthrax. Both efforts were hindered by Pasteur’s insistence that the best method for attenuating germs was exposing them to atmospheric oxygen. As they discovered, there was just no way, using air, to obtain the correct balance between virulence and immunogenicity. If the pathogen was too weak, it wouldn’t induce immunity. If it was too virulent, it would kill the vaccinated animals. Chamberland and Roux found greater promise in attenuating bacteria using antiseptic chemicals. However, Pasteur did not approve of this approach and commanded them not to publish anything “until you find the attenuation of the bacterium by oxygen. Look for it!”78

They were still looking in April 1881 when Pasteur abruptly announced that he’d just accepted a challenge by Charles-Paul-Marie Moreau (Baron 49de La Rochette) who was president of the Society of Agriculture of Melun. As the Baron put it:


We put at your disposal 60 sheep. Ten will not undergo any treatment, 25 will be vaccinated, 25 will not. After 12 days, we will challenge the 25 vaccinated sheep with virulent anthrax, as well as the 25 who did not receive a vaccine. Then we will see the results.



Chamberland and Roux were not prepared, but Pasteur was nothing if not bold. The event was highly publicized—with multiple French officials as well as French and English journalists attending—and was carried out on the farm of veterinarian Joseph Hippolyte Rossignol in Pouilly-Le-Fort, about fifty-five miles southeast of Paris. The first part of the experiment was performed at Pouilly-Le-Fort on May 5, 1881, with goats and cows added to the sheep. A booster was administered to the vaccinated group twelve days later. And then, on May 31, virulent anthrax was injected into the vaccinated and control groups. On June 2, the observers of the initial vaccination returned to Pouilly-Le-Fort and saw for themselves that the vaccinated sheep were all in good shape while the control animals were all dead or dying. Almost all of the vaccinated and control cattle survived the challenge. Baron de la Rochette and Dr. Rossignol proclaimed Pasteur’s triumph over anthrax. Pasteur declared his triumph to the Academy of Science on June 13. However, as Pasteur’s critical biographer Gerald L. Geison noted over a century later:


Conspicuously absent from this triumphant address of 13 June was any specific description of the vaccine responsible for the success at Pouilly-le-Fort Pasteur merely noted that each of the vaccinated animals had been inoculated on 5 May with “five drops of an attenuated anthrax virus” and then again on 17 May with “a second anthrax virus, also attenuated but more virulent than the preceding.79



On August 8, 1881, Pasteur gave a celebrated talk to the 7th International Medical Conference in London in which he presented the results of his 50recent experiment at Pouilly-Le-Fort, thereby promoting the concept of attenuating (from the Latin attenuat- “made slender”) an infectious disease pathogen that would induce immunity without making the vaccine recipient ill. While cowpox seemed to be a naturally attenuated form of smallpox, Pasteur proposed that all pathogens could be weakened in the lab to achieve the same effect. He concluded his talk with the following remarks:


I have just presented to you the vaccination of a disease perhaps more terrible for domestic animals than smallpox is for man. I hereby give the term vaccination an enlarged meaning that I hope science will consecrate as an homage to the merit and immense services rendered by one of the greatest men of England, your Jenner. What joy for me to glorify this immortal name on the very soil of the noble and hospitable city of London.80



Paying this tribute to Jenner was, for Pasteur, cleverly self-serving in two ways. First, it conveyed to the audience—an assembly of the most prominent medical men in Europe, including Pasteur’s rival, Robert Koch— that his attenuated anthrax inoculation was the direct successor to Jenner’s smallpox vaccine. Secondly, the apparent magnanimity of Pasteur’s tribute burnished his international reputation as a disinterested man of science, thereby disguising a ruthless and deceptive streak in his character.

Like Jenner, Pasteur has been the subject many hagiographies. While Jenner is generally credited as the inventor of the first vaccine (overlooking the earlier contributions of John Fewster and Benjamin Jesty) Pasteur is generally credited with applying modern scientific principles and methods to the discipline of vaccinology. However, though undoubtedly talented and industrious, Pasteur attained much of his glory by taking credit for the work of others and publishing their insights as his own.

What few noticed or cared to notice was that, almost an entire year before Pasteur’s celebrated anthrax experiment, the French veterinarian Jean Joseph Henri Toussaint had successfully performed essentially the same vaccination experiment at the Alfort Veterinary School in Vincennes, with twenty-two animals surviving the virulent anthrax challenge. In his 51published account of the experiment, Toussaint stated that he’d used carbolic acid (phenol) to attenuate the anthrax bacteria for the vaccine.81

To the Academy and to the International Medical Conference, Pasteur claimed he had attenuated anthrax by exposing it to air. Apparently not wanting to say anything that would credit Robert Koch—who discovered the anthrax bacillus in 1876 and was present at the conference in London—Pasteur referred to anthrax as a “virus” in the old sense of the word meaning a “poison” that is contagious. The following is a direct translation from his talk in French:


You will see shortly the practical importance of the result, but at the moment what especially interests us is to note that we have here the proof that we are in possession of a general method of preparation of virus-vaccines based on the action of the air’s oxygen—that is to say, of a cosmic force that is exerted everywhere on the globe’s surface.82



This was a bold deception, for in fact, though he kept it to himself, his team had ripped off Toussaint’s attenuation method using an antiseptic.83 Toussaint had used phenol; Pasteur’s team used potassium dichromate. What was Pasteur’s motive for misleading the International Medical Conference with his statement that “we are in possession of a general method of preparation of virus-vaccines based on the action of the air’s oxygen”? Was he so confident his team would eventually figure out the method that he could, for PR purposes, state they’d already done it?

Considering this deception, it is no wonder that Pasteur did not try to patent his attenuated anthrax vaccine, which would have required revealing his production method.84 Instead, he simply invoked his authority and prestige to create a de facto monopoly on production and distribution of the vaccine. Pasteur repeatedly refused to disclose his formula and production technique to foreign laboratories, insisting that he needed maintain strict quality control. He also claimed that his commercial company’s monopoly was crucial for maintaining the financial independence of the Institut Pasteur.

Had Toussaint not been afflicted with a degenerative nerve disease in 1881—the year in which Pasteur conducted his celebrated experiment 52using Toussaint’s method—it seems likely the veterinarian would have challenged Pasteur’s de facto monopoly. Sadly, the young man’s health steadily declined, and he died nine years later at the age of forty-three. Pasteur never gave him credit. Pasteur’s nephew, bacteriologist Adrien Loir, knew about Toussaint’s work, which he documented in a 1938 paper, “A l’ombre de Pasteur” (“In the Shadow of Pasteur”).

While filching Toussaint’s technique was a shabby trick, another element of chicanery was the fact that Pasteur’s attenuated anthrax vaccine often killed the animals it was designed to protect. Because Pasteur and his team wished to maintain the illusion that it was possible to attenuate anthrax (and other pathogens) using atmospheric oxygen, they never revealed how difficult it was—even using chemical attenuation—to obtain the correct balance between virulence and immunogenicity. Again, if the pathogen was too weak, it wouldn’t induce immunity. If it was too virulent, it would kill the vaccinated animals. In the 1930s, the Austrian-South African immunologist Max Sterne, created a more reliable, less dangerous anthrax vaccine for livestock.85 However, as the reader will see in the final section of this book about vaccines and bio-warfare, an unquestionably safe and effective anthrax vaccine for humans has never been developed, though this didn’t stop the U.S. armed forces from mandating anthrax vaccination for service personnel.
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Chapter 8 All the Rage

A few years after Pasteur’s apparent anthrax triumph, he set his sights on what he perceived to be the ultimate prize that seemed to lie within his reach—that is, a vaccine against rabies, also known as hydrophobia. Just as Jenner did not know the causative agent of smallpox, no one knew the causative agent of rabies until 1903, when Paul Remlinger, director of the Imperial Bacteriology Institute of Constantinople, ascertained that it was caused by a “filterable agent,” or virus in the current sense of the word. In Pasteur’s day, it was understood to be a virus in the older sense of the word as a slimy infectious poison—in the case of rabies, one that accumulated in the saliva of rabid dogs.

The word rabies comes from the Latin rabere, meaning to rage or to rave. The French word for rabies is la rage. Clinical symptoms of “furious rabies” include hyperactivity, excitability, hallucinations, lack of coordination, hydrophobia (fear of water), and aerophobia (fear of drafts or of fresh air). Death occurs after a few days due to cardio-respiratory arrest. About 20 percent of cases result in paralytic rabies in which the victim suffers gradual paralysis followed by coma and death. According to the CDC, “less than 20 cases of human survival from clinical rabies have been documented.”

Even in Pasteur’s day—before strict laws were passed to eliminate stray dogs—humans were rarely infected by rabies compared to other infectious diseases. Nevertheless, Pasteur understood that because rabies is such a terrifying disease, he who vanquished it with a vaccine would attain 54eternal glory. The other advantage that rabies presented at the time was that none of the prominent German bacteriologists were working on it.

In 1879, Pierre Victor Galtier—a professor at the veterinarian school of Lyon—showed that rabies could be transmitted from dogs to rabbits. In 1871, he presented a paper at the Academy of Sciences, documenting what he claimed to be a successful experiment in inoculating sheep with an attenuated rabies vaccine. Also in 1881, the medical doctor Pierre-Henri Duboué gave a copy of his recently published book to Pasteur in which he reported that rabies infection begins in the peripheral nervous system, through which it moves to the spinal cord and brain, at which point the acute symptoms erupt. The relative slowness of this process— taking thirty days or more after the victim is bitten by a rabid animal—is what prompted the idea of inducing post-exposure prophylaxis with a vaccine. The basic concept was to stimulate the immune system with high doses of attenuated rabies before the initial infection reached the brain.

Duboué’s findings were news to Pasteur, who was still, at that time, looking for the pathogen in the blood of infected animals. In 1883–84, Paul Gibier from the Faculty of Medicine and the Museum of Natural History performed experiments showing that rabies—present in nerve tissue—lost virulence when the nerve tissue was desiccated.

In 1884, Pasteur and his team developed their prototype for an attenuated rabies vaccine using the desiccated spinal cords of infected rabbits. After conducting inoculation and challenge experiments on dogs with an overall success rate of about 62 percent, Pasteur was ready to try it on humans. Since the early 1870s, the Brazilian Emperor Dom Pedro II had been one of Pasteur’s dedicated admirers. And so, on September 22, 1884, Pasteur wrote to the emperor, proposing that he commute the sentences of Brazilian prisoners convicted of crimes in exchange for their participation in a rabies vaccine trial. As Pasteur put it:


If I were king or Emperor or even president of the republic, here is how I would exercise the right of pardon on death row inmates. I would offer to the lawyer for the convicted person, the day before the execution of the latter, to choose between imminent death and an experiment which would consist of preventive inoculations 55of rabies to cause the constitution of the subject to be refractory to rabies. Employing these trials, the life of the condemned man would be saved. If it were, and I have the persuasion that it would indeed be,—as a guarantee vis-à-vis the society which condemned the criminal, it would be subjected to surveillance for life. All the condemned would accept. The death row inmate only apprehends death.86



The emperor did not authorize Pasteur’s request, but instead offered to support the French professor in tackling the much bigger problem of yellow fever morbidity and mortality in Brazil. Pasteur declined this alternative proposal, as he wished to stay focused on rabies.

About ten months after his letter exchange with Dom Pedro, Pasteur got his celebrated chance to try out his attenuated rabies vaccine on a human subject. On July 6, 1885, a nine-year-old boy named Joseph Meister from Alsace was brought to Pasteur’s lab by his mother after he was bitten multiple times by an enraged dog. According to Pasteur, he administered a succession of inoculations made from the desiccated spinal cords of rabies-infected rabbits. He claimed that he and his team had devised a method of attenuation that enabled them to increase the virulence with each shot in the series, concluding with a shot of fully virulent rabies.

In Pasteur’s published account of the Joseph Meister case, he claimed that, just prior to treating the boy, he had rendered fifty dogs immune to rabies without a single failure. However, his private lab notebook, which was disclosed to researchers in the 1960s, revealed that, prior to vaccinating Meister, had had only conducted vaccine trials on twenty-six dogs that had been bitten by a rabid animal. Of these, he chose only seven for the unvaccinated control group. As he noted, the survival rates were 50 to 78 percent for the treated dogs and 57 to 71 percent for the untreated dogs.87

As for the “fifty dogs” he references in his celebrated paper about treating Joseph Meister, his private notebooks tell a different story.


[The notebooks] show that as of 6 July 1885, when Meister’s treatment began, Pasteur had just begun a series of vaguely comparable experiments on forty dogs. . . . As of that date, according to the 56laboratory notebooks, only twenty of the forty to fifty experimental dogs had even completed the full series of “vaccinal” injections. And none of the dogs had survived as long as thirty days since their last (and highly lethal) injection. . . . Furthermore, as Pasteur himself conceded, not a single one of these experimental dogs had first been bitten or otherwise inoculated with rabies before being “treated” by the method used on Meister.88



In other words, Pasteur had little to no experimental data on animals to support using the experimental vaccine on a human. One might argue that the 100 percent case fatality rate of clinical rabies justified such high risk-taking. On the other hand, by Pasteur’s own estimate, only 15 to 20 percent of people bitten by rabid dogs would eventually die of rabies if they didn’t receive his treatment.89 The decision to administer the shots to Joseph Meister was therefore a gamble. This probably explains why Pasteur’s right-hand man, Émile Roux, a licensed MD, did not administer the shots. These were administered by Pasteur’s other medical assistant, Dr. Jacques Joseph Grancher. A few months later, Pasteur carried out another successful vaccine experiment on a fifteen-year-old shepherd named Jean-Baptiste Jupille.

Pasteur reported his experiments at a session of the French Academy of Sciences on October 26, 1885. The apparent success of the much-publicized vaccine experiments on Meister and Jupille was an absolute triumph for Pasteur, making him one of the most famous men in the world and a French national hero. His fame enabled him to solicit donations to fund his Institut Pasteur in Paris, which he opened three years later. Rarely does the celebratory literature about Pasteur’s rabies vaccination practice mention its questionable elements. First, many who sought his vaccine treatment did not know that the attacking dog was in fact rabid and not aggressive as the result of abuse, neglect, hunger, or some other ailment. As the celebrated Swedish physician, Axel Munthe, who worked at the Pasteur’s clinic in 1886, remarked in his memoirs, The Story of San Michele:
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A great number, if not the majority of dogs killed suspected of hydrophobia, are suffering from other relatively harmless diseases. But even if this can be proved by post-mortem examination—not one in a dozen of ordinary doctors and vets is competent to do it—it is as a rule most difficult to convince the person who has been bitten by the dog. The dread of the terrible disease remains, and to be haunted by the fear of hydrophobia is as dangerous as the disease itself.90



Pasteur’s celebrated patient, Jean-Baptiste Jupille, was bit on the hand after he attacked the dog with a whip. The boy then tied the dog’s mouth shut and beat the animal to death with one of his wooden shoes. A commemorative statue of the incident on the grounds of the Institut Pasteur depicts Jupille heroically fighting a rabid dog to fend it off from his young friends. Unsuspecting viewers would probably be surprised to learn that it was the shepherd boy who initiated the attack, and not the other way around.

Word of Pasteur’s success rapidly spread, and soon his clinic became the go-to place for people who’d been bitten by apparently rabid dogs. Some who received Pasteur’s attenuated rabies vaccine survived; some died. Pasteur attributed the survival of the former to the successful intervention of his vaccine. The deaths of the latter he ascribed to the vaccine being administered too late.

In 1890, a British medical doctor and scholar named Thomas M. Dolan published Pasteur and Rabies in which he argued that the epidemiological data on rabies did not support Pasteur’s declaration that he’d saved hundreds of lives with his attenuated vaccine. Especially conspicuous was the fact that the incidence of human rabies morbidity and mortality in France was no higher in the decades prior to Pasteur’s deployment of his vaccine. Indeed, including patients who died after receiving the attenuated rabies vaccine, the total number of rabies deaths was higher in some years following the administration of the therapy. Dolan’s observations raised the suspicion that Pasteur may have given his attenuated rabies vaccine to people—perhaps even to many people—who’d been bitten by 58dogs that weren’t rabid, and that his attenuated vaccine may have even killed some of them.91

As Dr. Axel Munthe remarked, the fear of rabies caused people to suspect that all ill-humored dogs were rabid. This is a useful observation to bear in mind in considering the perceived rabies epidemic in Los Angeles County during the 1920s and ’30s, when residents reported many dogs wandering the streets. The greater number of reported bites did not result in a higher incidence of human cases, which remained about one person per year during this twenty-year period. Even when dogs were determined to be rabid and not merely aggressive, only about 10 percent of bites resulted in human infection.92 Another contributing factor to this low rate of transmission was probably the fact that, in the 1920s and 1930s, soap and clean water were readily available in LA County for cleaning dog bites. Prompt and thorough wound disinfection remains the first line of defense against rabies.

Pasteur is most celebrated for his experimental work in developing attenuated vaccines, but his greatest contribution to public health was his insight that heating wine and beer to around 60 degrees Celsius killed microbial contaminants. He developed and applied this method to preserve wine and beer, but the method later proved to be of immense value to human health when it was used to disinfect milk. During the 19th and early 20th centuries, hundreds of thousands of infants of mothers who couldn’t produce enough milk to nurse them died of dysentery, tuberculosis, and other illnesses from contaminated cow’s milk. Ironically, given Pasteur’s rivalry with the Germans, it was not he who proposed applying his method to milk, but a German agricultural chemist named Franz von Soxhlet.93

Just as pasteurizing milk saved far more children’s lives than vaccines against milk-borne pathogens, the eradication of rabies in the developed world was not achieved through vaccination, but by strictly enforced laws for removing stray dogs from the streets and countryside. By eliminating stray dogs, rabies was eradicated from the UK by the year 1902.94 Other countries followed Britain’s lead. Though the pathogen still exists in wild animals in the United States, it infects less than ten humans per year.
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During Pasteur’s lifetime, the German bacteriologist, Robert Koch, was a formidable critic who spoke and wrote about Pasteur’s lack of transparency and larceny (Koch knew that Toussaint was the true inventor of the attenuated anthrax vaccine).95 He even publicly stated that Pasteur often communicated more like an advertising executive than a scientist. However, despite Koch’s own international prestige, he did little to diminish Pasteur’s legendary status. Within France, Pasteur greatly benefited from the fervent French nationalism and anti-German sentiment that prevailed in the decades following the Franco-Prussian war of 1870– 71. As Pasteur’s French critic, Dr. August Lutand, noted in his 1887 book Pasteur and Rabies, “In France, one can be an anarchist, a communist or a nihilist, but not an anti-Pastorian. A simple question of science has been made into a question of patriotism.”

By the time of Pasteur’s death in 1895, he was widely regarded as one of the greatest scientists of the 19th century, with multiple countries hosting Pasteur Institutes in his honor. In a 1910 review of his career published in the British Spectator, Stephen Paget asserted, “Pasteur was the most perfect man who has ever entered the kingdom of science.” In our own day, the same ardent adulation for Louis Pasteur was conferred on Dr. Anthony Fauci, who created a similar cult of personality in the popular press.

During Pasteur’s lifetime, he did not open his lab notebooks to scrutiny but kept them strictly private. In 1964, his grandson, Professor Louis Pasteur Vallery-Radot, donated the professor’s 152 notebooks to the French National Library, thereby allowing historians to examine the reality of his experimental methods. In 1995, the American medical historian, Gerald Geison published his magisterial analysis, The Private Science of Louis Pasteur, revealing Pasteur’s persistent lack of transparency. The New York Times published a glowing review titled “Experiments in Deceit” that recounted Geison’s most damning discoveries.96 And yet, Geison’s book and the favorable Times review did little to diminish Pasteur’s international fame. His career and the laurels heaped on him have been an inspiration for generations of scientists who hoped to attain similar glory by inventing vaccines against other infectious disease pathogens.
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Chapter 9 The Belle Époque

In 1883–1884, the Spanish physician, Jaime Ferrán, developed what he claimed to be a cholera vaccine and deployed it on thousands of patients during a cholera outbreak in Valencia in 1885. Doubts quickly arose about its efficacy and the vaccine was not generally adopted in Europe. In 1883, Edwin Klebs identified the bacterium Corynebacterium diphtheriae as the causative agent of diphtheria. In 1888, Pasteur Institute scientists Émile Roux and Alexandre Yersin discovered that this bacterium produces a toxic substance that seemed to cause the illness. They characterized it as diphtheria toxin. In the same year, the German scientists Emil von Behring and Paul Ehrlich announced they had developed passive serum therapies against the diphtheria toxin.

In 1901, the first Nobel Prize for Physiology and Medicine was awarded to von Behring for his work on the development of a diphtheria antitoxin. In that same year in St. Louis, thirteen children died of tetanus-contaminated diphtheria antitoxin.97 Such disasters did little to dampen enthusiasm for von Behring’s invention. He and his colleague, Paul Ehrlich, and their senior colleague, Robert Koch, were fervently admired and revered. To the public, these scientists seemed to occupy a higher plane than ordinary mortals. Their purported knowledge of nature, the causes of death, and how to vanquish them seemed to place them closer to God. Ehrlich and Koch were also awarded Nobel Prizes during the first decade of the 20th century. The prestige they attained further elevated the disciplines of bacteriology and immunology as the primary research focus of medical science.

62
At the same time, during this so-called Belle Époque—between the end of the Franco-Prussian War in 1871 and the start of World War I in 1914—great strides were made to improve the standard of living in the major cities of Europe. In Paris, Baron Haussmann and his engineer Eugène Belgrand designed and oversaw construction of modern sewer and drinking water infrastructure. Starting with Maidstone, England in 1897, cities began chlorinating their municipal water supplies, which further reduced drinking water contamination. In 1891, Parliament passed the Public Health Act to improve London’s horrible air quality. With the reduction of “London Fog,” as coalsmoke was called, the high prevalence of bronchitis also declined.98 With these marked improvements of public sanitation, the populations of cities were subjected to much smaller pollution and pathogen loads. By the year 1900, conditions were beginning to improve markedly, even for the urban poor.

Agriculture in Europe—especially with foods that originated in the Americas such as tomatoes, potatoes, sweet potatoes, corn, and cassava— became steadily more productive during this period. Synthetic fertilizer production using the Haber-Bosch process, construction of railways, shipping canals, and new machinery for storing and transporting grain enabled developing nations to source and store food during times of scarcity. Rickets and scurvy, which were still common in the 19th century, were largely eradicated, as well as general malnutrition that made humanity susceptible to infectious diseases.

Robert Koch and his colleagues focused on identifying and characterizing the pathogenic microbes that caused disease. They devoted far less attention to the physical condition and the environment of the people who fell ill. For most of the 19th century, the urban poor were malnourished, constantly breathed coalsmoke, drank sewage-contaminated water, lived in crowded tenement buildings with poor ventilation and just one water closet on each floor, worked long hours in factories with no leisure time or even sunlight during the winter, slept in cold rooms during the winter, and wore and slept on dirty linens. At any given time, a shocking percentage of people in the 19th century was infected with tuberculosis or syphilis (or both) which made them yet more susceptible to getting sick with other illnesses. As they became better nourished, less stressed, and 63were no longer drinking sewer water, their general health and immunity improved, and they became less susceptible to all infectious diseases.

At the turn of the century in the United States, a major sanitation campaign was waged to clean up the milk supply for crowded cities such as New York. As Dr. Stanford T. Shulman noted in his paper “The History of Pediatric Infectious Diseases”:


An exceptionally important advance during the late 19th Century and early 20th Century was the result of efforts by concerned pediatricians and others to secure a safe and sanitary milk supply for infants). Nonbreast-fed infants experienced particularly high mortality rates, because much of the cow milk supply was “swill milk,” which came from cows fed only distiller’s mash, housed in incredibly filthy conditions, without fresh air, exercise or hay, many of which were also infected by bovine tuberculosis.

Job Lewis Smith, who was one of the first to differentiate rubella from rubeola and wrote several papers on neonatal tetanus, served as the second APS President in 1890, 18 years after he had written in his textbook that more than half of New York’s infants who were spoon-fed (i.e. not nursed or wet-nursed) in the summer, died before fall. He strongly urged milk sterilization and wrote and spoke about the dangers of artificial infant feeding.99



The efforts of Dr. Smith and other doctors persuaded the municipal administrations of Chicago, New York, and other cities to clean up the “swill milk” dairies. In 1909, Chicago mandated the pasteurization of milk sold in the city. New York City did the same in 1914, and most other American cities soon followed.
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Chapter 10 Yellow Fever

Another major killer that was eradicated with a sanitation campaign in the early 20th century was yellow fever. The disease originated in sub-Saharan Africa and came to Europe and the Americas with the slave trade in the early 17th century. Since then, major outbreaks occasionally struck cities throughout the New World. A devastating outbreak in Philadelphia in 1793 resulted in a fierce medical and political debate about the origin of the disease and how to treat it. About 15 percent of people who contract yellow fever develop grave symptoms including high fever, abdominal pain, nausea, and vomiting. Taking its name from jaundice caused by liver damage, yellow fever has a case mortality rate of as high as 20 percent among those who develop severe disease.

Like smallpox and rabies, the causative agent (a flavivirus) of yellow fever, or “Yellow Jack” as British and American sailors called it, was not understood until the early 20th century. The only thing that seemed clear was that it was especially prevalent in the tropics. As the reader will recall, the Brazilian Emperor Dom Pedro II proposed to Louis Pasteur that he apply his genius to the problem of yellow fever, which was a major problem in Brazil. During the 1880s, the French made an initial attempt to build the Panama Canal with chief engineer Ferdinand de Lesseps, who oversaw the building of the Suez Canal in Egypt. Excavation began in 1880, but the disease burden of yellow fever and malaria killed twenty thousand workers over nine years and bankrupted the enterprise.

In 1881, as the French were getting underway with their doomed project, Carlos Finlay presented his paper, “The Mosquito Hypothetically 66Considered as the Transmitting Agent of Yellow Fever”100 at Havana’s Royal Academy of Medicine and at the International Sanitary Conference, held in Washington, DC, during the same year. Like Dr. Ignaz Semmelweis’s seminal observation about the transmission of puerperal fever (by contaminated hands) in 1847 and Dr. John Snow’s observation about the transmission of cholera (by contaminated water) in 1854, Finlay’s paper was initially rejected and even ridiculed. The consensus of the international medical establishment was that yellow fever was caused by a bacterium, even though no bacteriologist in the world was able to identify it. Undeterred, Finlay continued his research, and the following year he identified the mosquito of the genus Aedes (ancient Greek for “odious”) as the likely vector of yellow fever, and he recommended controlling the mosquito population as a means of controlling the disease.

In 1900, Major Walter Reed, a physician in the U.S. Army, was appointed by the United States Army Yellow Fever Commission to determine the cause of the illness. The military became interested in the problem due to the high number of yellow fever casualties among American service personnel in Cuba during the Spanish-American War of 1898. Following the U.S. victory over Spain, fifty thousand American soldiers were stationed in Cuba, and they were highly susceptible to yellow fever mortality. The Commission got to work in Cuba in 1900 and was unable to find any evidence to support the prevailing bacterial theory.

U.S. Army physicians Jesse William Lazear and James Carroll were smart enough to recognize that Dr. Finlay might well have been right about the mosquito vector, so they conducted controlled human experiments with mosquitos at the Las Animas Hospital in Havana. Dr. Carroll and a U.S. soldier named William Dean volunteered and contracted yellow fever from mosquitos. Both survived, though Dr. Carroll suffered lifelong sequelae. On September 18, Dr. Lazear contracted yellow fever and died on September 25.

Walter Reed presented these preliminary findings at a medical conference in October 1900, to which The Washington Post editorial board replied:
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Of all, the silly and nonsensical rigmarole about yellow fever that has yet found its way into print—and there has been enough of it to load a fleet—the silliest beyond compare is to be found in the arguments and theories engendered by the mosquito hypothesis.101



The prominent doctors who so arrogantly dismissed Reed’s findings remind one of Captain Billy Bones’s remark in Robert Louis Stevenson’s Treasure Island:


“Doctors is all swabs,” he said; “and that doctor there, why, what do he know about seafaring men? I been in places hot as pitch, and mates dropping round with Yellow Jack, and the blessed land a-heaving like the sea with earthquakes—what do the doctor know of lands like that?”



Undeterred, Reed ordered the construction of a facility outside of the Havana to exert greater control over the experiments, and he named it Camp Lazear in honor of his deceased colleague. The experiments conducted at Camp Lazear—and the extraordinary bravery of the human subjects who volunteered—are stunning to contemplate. One of the sealed buildings at the camp was composed of two rooms. One room was populated with mosquitos thought to be infected; the second room was kept free of mosquitos. The volunteers in the mosquito room contracted yellow fever while the volunteers in the empty room did not. In a separate building, another group of volunteers slept on bed linens liberally contaminated with large amounts blood and excrement from recent decedents of yellow fever. None of them contracted the illness.

Walter Reed had no doubt that the Camp Lazear experiments vindicated Dr. Finlay’s hypothesis. Major William Gorgas, the chief sanitary officer of Havana, heartily agreed. In December 1900, Gorgas wrote to Henry Rose Carter, another member of the Commission:


I think if you want to be in at the killing, you had better come down [to Cuba] this winter. I think we are about to make a historic 68campaign against yellow jack in Havana next summer, and such a seasoned old veteran as you ought to have a part in such a climax.



In the winter of 1901, Gorgas led a historic sanitation campaign in Havana. Brigades of Cuban workers fumigated houses, methodically eliminated all receptacles of standing water, and quarantined yellow fever patients in rooms enclosed by mosquito nets. In less than a year, their efforts virtually eliminated yellow fever in Havana. Between 1901 and 1905, similar sanitation campaigns were conducted in Brazil and the United States. Encouraged by Walter Reed’s findings, President Roosevelt decided to take another crack at building the Panama Canal with William Gorgas directing the project’s sanitation.

Walter Reed and William Gorgas were careful to give credit to Carlos Finlay for the triumph. Gorgas once remarked, “His reasoning for selecting the Stegomyia [mosquito] as the bearer of yellow fever is the best piece of logical reasoning that can be found in medicine anywhere.” Sadly, Reed did not live long to enjoy his laurels, dying in 1902 of a ruptured appendix. With American cities implementing the sanitation campaigns that his team’s insights inspired, yellow fever dramatically receded. The last major outbreak in the U.S. was in New Orleans in 1905.

We hope that this book will help to revive the memory of the thoughtful, persistent, diligent, and brave men and women who performed this great work in eliminating one of the great scourges of history. In recent years, medical ethicists have criticized the directors—Walter Reed, Jesse Lazear, and James Carroll—for conducting dangerous experiments on human volunteers.102 That Lazear and Carroll both volunteered themselves, with the former dying and the latter falling gravely ill, strikes us as mitigating this charge.

Literature published in recent decades has tended—in a highly misleading way—to attribute the eradication of yellow fever from the developed world to a vaccine developed in 1937. In that year, Max Theiler—an American virologist born in South Africa who, starting in 1930, headed the Rockefeller Foundation’s Virus Laboratory—developed an attenuated strain of the yellow fever virus that he called 17D. This virus was heralded as a safe and effective vaccine, and Theiler was awarded the Nobel Prize 69for it in 1951. The Rockefeller Foundation waged a major vaccination campaign using Theiler’s attenuated yellow fever virus.

In recent years, the WHO and Gavi (formerly the Global Alliance for Vaccination and Immunization) have administered hundreds of millions of doses of Theiler’s attenuated viral vaccine. Yellow fever remains a significant disease burden even in heavily vaccinated countries, especially in those that are home to tropical rain forests in which non-human primates such as howler monkeys remain viral reservoirs. The totality of circumstances suggests that the disease is still best controlled with rigorous public sanitation in and around human settlements to eliminate breeding mosquitos.
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Chapter 11 Influenza: Targeting the Wrong Pathogen

As anyone who has ever spent a winter in Florence can tell you, the Arno Valley is not as cold as regions north of the Alps, but it’s very damp and its cold snaps are often accompanied by rain, which makes the air seem bone chilling. In 1357 the city was struck by a mysterious illness described in a way that sounds much like the flu. No one knew what caused the illness, but because it arrived with the onset of winter, it was given the name influenza di freddo—that is, influence of the cold.103

The historical literature recorded what sounds like influenza pandemics striking Europe in 1729, 1781, and 1830. During this period, the French called the illness la grippe—also meaning “influence” or “seized” or “gripped.” The above pandemics were relatively mild compared to the Influenza Pandemic of 1889. This so-called “Russian Flu” infected an estimated 40 percent of the world’s population and killed an estimated one million people, hitting the city of St. Petersburg especially hard. Why exactly the 1889 pandemic was markedly more virulent than earlier pandemics was not understood.

Here it is important to note that no one knew the causative agent of influenza until the 1930s. Following the pandemic of 1889, Robert Koch’s junior colleague, Richard Pfeiffer, sought a bacterial cause of the illness. In 1892, he took nasal swabs from flu patients, and from these he isolated a small bacterium that he believed to be the cause. He named it Bacillus influenzae. His publication of this finding led the medical 72establishment in Europe and the United States to believe that influenza was indeed caused by this bacillus. The 1889 influenza pandemic, which received much international press, drew attention to the illness within the medical establishment. However, what made influenza a disease of fervent interest among modern infectious disease specialists, immunologists, and vaccinologists was the Spanish Influenza Pandemic of 1918.

It’s a terrible irony of history that the U.S. Army was sent to Europe in 1917–1918 to help the Allied war effort, because it was probably U.S. service personnel who brought this deadly disease across the Atlantic. Yes, “the Yanks are comin,’”—bearing an infectious disease agent that will kill friend and foe alike. The epicenter was Camp Funston at Fort Riley, Kansas, the largest army training base in the country. At any given time, forty thousand men were housed in the camp. In March 1918, over a thousand men with flu symptoms sought care at the base hospital. The severe cases culminated in extreme pneumonia with up to a 5 percent mortality rate. As one Army doctor described the disease progression:


These men start with what appears to be an ordinary attack of LaGrippe or Influenza, and when brought to the Hosp. they very rapidly develop the most vicious type of Pneumonia that has ever been seen . . . and a few hours later you can begin to see the Cyanosis extending from their ears and spreading all over the face, until it is hard to distinguish the colored men from the white. It is only a matter of a few hours then until death comes.104



Autopsy of deceased soldiers revealed they had died of extremely virulent secondary Staphylococcal pneumonia. An especially puzzling feature of the disease is that it struck people in their twenties much harder than people over fifty. Influenza and pneumonia death rates for fifteen- to thirty-four-year-olds were more than twenty times higher in 1918 than in previous years.105 Surveying the literature on the Spanish Flu, we wonder if soldiers crowded into unhygienic training camps were simultaneously exposed to high loads of staphylococcus bacteria. As this was before the discovery of penicillin, there was no way to treat this illness.

Why the Spanish Flu was so virulent is not fully understood.106 What 73is clear is that conditions of the world at war in 1918 greatly contributed to the disease’s spread and possibly its virulence as well. Millions of American soldiers were congregated in military training camps and transported on crowded trains and then on crowded ships to Europe, where they spread the disease to the civilian and military populations. Between 1918 and mid-1920, about a third of the global population, or an estimated 500 million people, were infected. Estimates of deaths range widely from 17 million to 50 million. Because the United States and most European nations were at war, their newspapers were subjected to government censorship and published little about the illness. Because Spain remained neutral, its press published freely about how the disease was affecting Spanish cities. From these reports the pandemic came to be known as the Spanish Flu.

The second wave of the flu in 1919 was also severe, and it’s possible the virus further mutated and evolved in the extraordinary ecological conditions of trench warfare. The trenches were nightmarish places that were often filled with muddy water, thousands of rats, and millions of men. Because the trenches were constantly fired upon, latrines were typically situated too close for proper sanitation. Herded together, stressed, poorly slept, and poorly nourished, the men in these trenches were highly susceptible to illness. These extreme conditions may have contributed to making the virus even more virulent. After the flu spread to military hospitals, those too injured to return to combat were sent home to their families to whom they transmitted the disease.

Since 1918, the medical and pharmaceutical complex has often warned that it’s only a matter of time before another influenza pandemic as severe as the 1918 strikes the world again. However, this purported threat has so far failed to materialize. Today’s living conditions and public health are generally far better than the terrible wartime conditions that prevailed in 1918. The deadly pneumonia of the 1918 Spanish Flu was caused by secondary staphylococcal infection, which is now treatable with antibiotics. In a 2006 review of the Spanish Flu published in The Lancet, analysis of mortality data revealed a 31-fold variability according to the nutritional-and social status of the respective populations. The authors concluded that in a hypothetical re-occurrence of the Spanish Influenza pandemic, 7496 percent of all deaths would occur in the developing countries and only 4 percent in the developed world.107

It bears reiterating that no one at the time knew the causative agent of this virulent flu. In 1918, French researchers Charles Nicolle and Charles Lebailly used a fine porcelain vessel called a Chamberland filter— named after Louis Pasteur’s loyal assistant, Charles Chamberland—to filter expectorant from flu patients. Already it had been observed that many bacteria were too large to pass through its microscopic pores, leading many to conclude that there must be a disease-causing agent much smaller than bacteria. Such pathogens were given the name “filterable agents.”

Nicolle and Lebailly observed that the flu filterable agent caused disease in monkeys through nasal administration, but their groundbreaking work was not widely read. Most of the medical profession believed it was the Bacillus influenzae described by Richard Pfeiffer in 1892. Numerous vaccine manufacturers produced vaccines against this bacterium with conflicting reports published about their efficacy. In December 1918, G. W. McCoy, Director of the Hygienic Laboratory in Washington, DC, published a paper titled “The Failure of a Bacterial Vaccine as a Prophylactic Against Influenza.” The paper was a model of honest investigative scholarship.

In the early 1930s, a young American doctor in Iowa named Richard Shope investigated swine flu, duplicating the experiment with pigs that Nicolle and Lebailly conducted with monkeys in 1918. Shope was equipped with a useful concept—proposed in a lecture in 1926 and paper in 1927—by the infectious disease researcher, Thomas M. Rivers, who made a compelling case that filterable agents were particles that appeared “to be obligate parasites in the sense that their reproduction is dependent on living cells.”108 With this insight, the discipline of modern virology was born.

To evaluate the flu vaccine project, it is useful to understand how early vaccine researchers identified, described, and thought about the virus they believed to be the disease’s cause. Shope concluded that swine flu was caused by a virus in the modern sense defined by Dr. Rivers. In 1933, Wilson Smith, Patrick Laidlaw, and Christopher Andrews duplicated Shope’s experiment in humans during a seasonal influenza epidemic in 75London. In 1936, Sir Frank Macfarlane Burnet discovered that influenza viruses will grow on the allantoic sac of a chicken embryo. In 1938, Thomas Francis Jr. and Thomas Magill published their paper titled “Antigenic Differences in Strains of Epidemic Influenza” in which they elucidated how variants of the flu virus induced the production of different antibodies.109 In 1941, George K. Hirst discovered that adding influenza virus to red blood cells in a test tube caused the cells to clump together (agglutinate). From this observation he postulated the existence of a protein on the surface of influenza virus particles, which he named hemagglutinin (from the Greek haima, “blood,” + Latin gluten, “glue”). In 1943, the influenza virus was first observed under an electron microscope.

In early 1941, Thomas Francis Jr., who’d just taken a professorship at the University of Michigan, was widely regarded as a leading authority on influenza. President Roosevelt’s War Department had, in September 1940, persuaded Congress to reinstitute the draft. With millions of young men again herded into training camps to prepare for probable war with Japan and Germany, the War Department wanted Dr. Francis to develop an influenza vaccine to protect them from a flu akin to the terrible one in 1918. Francis knew that immunity to one strain of the influenza virus did not necessarily mean that the host was immune to other strains. The logical inference from this observation is that a flu vaccine against the seasonal strain at hand probably wouldn’t work against a new pandemic strain. Nevertheless, the Secretary of War wanted him to create a safe and effective vaccine against a theoretical virulent strain of influenza virus that could emerge and kill soldiers. The episode is a remarkable example of a politician who probably didn’t understand what he was asking for, and therefore had no means of evaluating whatever the virologist told him. Since Dr. Francis was commissioned by the War Department to create a flu vaccine, politicians have frequently been at the mercy of virologists, molecular biologists, and vaccinologists.

Even though Francis probably understood he’d been given a mission impossible, there was way too much prestige and glory in it to say no. And so, he and his research assistant, Jonas Salk, got to work developing an inactivated influenza vaccine—that is, one in which the virus, cultured in fertilized chicken eggs, was killed with formaldehyde. In 1942, they 76finished developing their experimental vaccine. The War Department Commission on Influenza then tested it on eight thousand psychiatric patients (without informed consent) at the Eloise Mental Hospital and Ypsilanti State Hospital, with Salk overseeing the process. After vaccinating the experimental group, they faced a major setback because there was no flu outbreak in either institution in the winter of 1942–43.110

And so, in 1943, they selected 200 male patients and gave 100 a saline placebo and the other 100 full-strength influenza virus sprayed into their noses. Though it was designed as a double-blind study to eliminate researcher bias, when the hospital staff did not detect a prevalence of flu symptoms in either group, Francis and Salk discarded the blind criterion and examined which patients had been challenged with live flu virus. They then declared that half of the unvaccinated patients who’d been challenged with flu developed flu symptoms while only 16 percent of the vaccinated got sick.

In 1943–1944, Francis and Salk conducted a second trial. Their challenge studies on mental health patients apparently indicated that their vaccine was relatively safe, which emboldened them to test it on a much larger group of participants. Because that winter’s flu season was far more active, they did not find it necessary to conduct challenge experiments on mental health patients. However, because it was a mild flu with little pulmonary involvement, the presentation of disease in the unvaccinated group was subtle. Nevertheless, Francis and Salk claimed their trial results showed the vaccine to be effective. Even though the war ended before the flu season of 1945, the surgeon general—on the advice of the Commission on Influenza—ordered all members of the U.S. Army to receive the vaccine in the fall of 1945. That winter, a strain of type B influenza circulated, but purportedly only 8 percent of U.S. soldiers got sick.

As the reader may have sensed, we have no reliable means of knowing—beyond the assurances of Francis and Salk—that their flu vaccine worked. Most people exposed to seasonal flu in any given year do not contract it. More than half of those who do contract it have imperceptibly mild symptoms. In other words, maybe the first flu vaccine provided some protection for some soldiers from the seasonal flu of 1945–46; maybe it didn’t.
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Before Francis and Salk began their experiments, they stated their belief that an inactivated flu vaccine would work. The War Department selected Francis for the project because he was reputedly the best flu specialist in the country. Thus, he and his young researcher, Jonas Salk, had a vast incentive to present a successful result. If they failed and some other virologist eventually succeeded (or claimed to have succeeded) all glory would go to the other researcher, and they would go down in history as second rate.

During the 19th and 20th centuries, humanity was lulled into believing the modern, scientific method could be applied to controlling every element of nature. The influenza virus is a useful illustration of the limits of human understanding and ingenuity. Researchers had only just identified the influenza virus and acquired a few basic clues about its nature when Francis set out to create a vaccine against it. This was the equivalent of a schoolboy learning the C Major scale and then immediately attempting to compose a symphony.

The purpose of the Francis and Salk vaccine was to protect soldiers from a virulent flu like the 1918 from breaking out among soldiers herded into barracks. However, at no point during the war years did a virulent pandemic flu strain emerge. To this day, “the combination of factors that drives the emergence of pandemic influenza is unclear, making it impossible to foresee the details of a future outbreak.”111
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Chapter 12 Other Influenza Adventures

After World War II, influenza researchers contemplated the possibility of rapidly developing a vaccine to protect a population in one region of the world from a virulent strain of pandemic flu that emerged in another region such as China. However, with increasing passenger plane travel across the Atlantic and even the Pacific, researchers would likely have little time to culture the new pandemic strain in embryonated chicken eggs for a mass-produced vaccine.

This proved to be a problem when novel, pandemic strains emerged in 1957 and 1968. In April 1957, an influenza researcher named Maurice Hilleman at the U.S. Army’s Walter Reed Institute of Research obtained a sample of the virus from Hong Kong and sent it to six pharmaceutical companies and instructed them to mass produce inactivated vaccines from it. Between August and October, these companies delivered about thirty million doses, enough to cover about 17 percent of the population. However, by then, the number of infections was peaking and prompting widespread cancellation of college football games because so many players were sick. Infection rates rapidly dropped in November, before the majority of the 53 million doses were administered. A thorough review of the pandemic response evaluated the role of the vaccine as follows:


New outbreaks declined sharply in November, and most terminated by the end of that month. Given the limited amount of vaccine available and the fact that it was not more than 60% effective, 80it is apparent that the vaccine had no appreciable effect on the trend of the pandemic.112



Vaccine propagandists such as Paul Offit have claimed that the estimated death count (116,000) from the 1957 flu would have been much higher without “Hilleman’s vaccine.”113 As Smithsonian magazine put it in a June 2020 article (published during the COVID-19 pandemic): “Yet researchers estimate that a million more Americans would have died if not for the pharmaceutical companies that distributed 40 million doses of Hilleman’s vaccine that fall . . .”114 This is an outrageously mendacious piece of vaccine propaganda.

On July 17, 1968, the National Influenza Center at the University of Hong Kong announced it had isolated a new influenza A(H3N2) with pandemic potential. On September 9, a strain of the virus (called Aichi) from Japan—thought be especially promising for vaccine development— was distributed to manufacturers and used to make a monovalent pandemic influenza vaccine. Again, the vaccine became widely available only after the pandemic’s peak in January 1969 and was therefore of questionable value in preventing the spread.115

In 1976, the US government made its first disastrous attempt to predict the emergence of a pandemic flu strain and to vaccinate every American before an outbreak was predicted to occur in the fall of 1976. In mid-January, several respiratory illnesses were reported among Army recruits at Fort Dix, New Jersey. On February 4, a recruit at Fort Dix, Private David Lewis, left his sick bed to go on a five-mile, nighttime march, on which he collapsed and died. On February 1 and then on February 10, the New Jersey state lab sent samples of isolates from throat swabs to the CDC. Two contained an influenza A antigen. Four contained what was interpreted as a swine flu type hemagglutinin.

Based on this flimsy and ambiguous evidence, the CDC claimed the virus was closely related to the Spanish Flu virus. Never mind that none of the other two-hundred soldiers who’d complained of flu-like symptoms at Fort Dix had confirmed this interpretation. According to official reports, Private Lewis’s body was autopsied and the pathologist discovered he was 81suffering from pneumonia with bloody mucus.116 However, we wonder if the immediate cause of death was a fatal cardiac event.

The CDC’s suggestion that the soldier had died of something akin to the 1918 Spanish flu sounded extremely scary, especially because, in 1976, everyone younger than fifty was presumed to be immunologically naïve to it. On February 13, CDC Director David Sencer finished writing a memo recommending mass immunization against this unusual flu strain found in the two soldiers before the flu season commenced in the fall. On February 19, CDC Assistant Director for Programs Bruce Dull held a press conference on the “flu outbreak” at Fort Dix. Responding to questions from reporters, Dr. Dull mentioned that the strain was genetically related to the strain that purportedly caused the Spanish Flu, which propagated widespread fear.

An intriguing element of what came to be known as the “Swine Flu Affair” is that, a few days before the initial cases of flu were reported at Fort Dix, Dr. Dull submitted a memo to Health, Education, and Welfare (later split off into Health and Human Services) Secretary David Mathews, stating that liability issues could drive vaccine manufacturers out of business. Dull recommended that the Secretary support legislation to grant manufacturers liability protection or to compensate all victims of vaccine injury.117

On March 15, 1976, President Gerald Ford was informed of the situation and was (easily) persuaded by CDC Director Sencer to support vaccinating all Americans against the predicted outbreak in the fall. On March 24, President Ford made a national televised address announcing his support for the program. On March 30, pharmaceutical industry spokesman, C. Joseph Stetler testified to Congress that vaccine manufacturers were facing liability troubles, and he recommended that the government grant them indemnification. Indeed, as he explained, Merck Sharp & Dohme, Merrell, Wyeth, and Parke-Davis would be reluctant to sell their vaccines for the predicted autumn outbreak until they received full liability indemnity and a guaranteed profit. In other words, Big Pharma had Congress over the barrel. During the same session, Congress unanimously appropriated $135 million for a mass vaccination program.
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The only ranking scientist in the U.S. government who protested the vaccination of all Americans against a theoretical pandemic flu was an FDA virologist named Dr. J. Anthony Morris. As The New York Times put it in a subsequent review of the Swine Flu Affair:


Tony Morris, a Ph.D., is a vaccine specialist and he is especially knowledgeable about flu vaccine. He has worked productively and successfully for the Government for most of his life and he has been in trouble with the bureaucracy before for protesting rather insistently that there is no such thing as an effective flu shot—a judgment that could only bring unhappiness to the businesses that make flu vaccines and the doctors who inject them by the millions each year. Taking on the bureaucracy is, at best, risky; tangling with an entire administration is an act of breathtaking nerve. In his zeal to alert the public last year, Morris had seminars on the N.I.H. campus in Bethesda, Md., sent letters to newspapers and Federal health officials and talked to reporters. His message was that no evidence whatsoever existed that swine flu embodied the virulence of the 1918 pandemic and that, in any event, the vaccine on hand was totally worthless. Most serious of all, it was certainly dangerous. Morris could not predict that it would paralyze and kill anybody, but he did know and warn that it could cause a hypersensitivity in some people that would trigger a whole range of grave illnesses.118



On July 12, the FDA fired Morris, charging insubordination and incompetence. Morris then went public, claiming he was punished for his findings that influenza vaccines were neither safe nor effective. Neither the Ford administration nor Congress listened to him. With growing fears that an influenza pandemic of Spanish Flu proportions would soon be upon the American people, Congress passed legislation on August 10, granting four pharmaceutical companies liability protection and a profit guarantee.

The drug companies began shipping vaccine in September, and the first shots were administered on September 23. In October, three people 83suffered fatal heart attacks after getting the shot at the same Pittsburg clinic, which prompted an investigation and recall of the batch. Government investigators claimed the heart attacks were not caused by the vaccine. However, in an interview on the evening news, the renowned Allegheny County Coroner, Dr. Cyril Wecht, expressed skepticism of this assurance, and he suggested the deaths may not have been coincidental. By October 14, thirty-three deaths had been reported shortly after vaccination.

On November 5, Albert Sabin—inventor of the attenuated live-virus polio vaccine—published a New York Times editorial, “Washington and the Flu” in which he recommended stockpiling the vaccine while waiting to see if the predicted virulent swine flu pandemic emerged.119 As of early November, millions of Americans had not yet received the new shot, and still not a single case of the feared pandemic strain had been documented. Over the following month, cases of Guillain-Barré syndrome (GBS) among recently vaccinated patients were reported in ten states. On December 16, CDC Director David Sencer announced a one-month suspension of the vaccination program The next day, the distinguished epidemiologist, William Foege estimated that the incidence of GBS was four times higher in vaccinated people than those who’d not yet received the vaccine.

Because President Ford had lost the presidential election to Jimmy Carter in November, it was politically viable to blame the failed program on the Ford administration. The mass vaccination program was not reinstated, and on January 20, 1977, Joseph A. Califano Jr. was sworn in as Secretary of Health, Education, and Welfare. On February 4, CDC Director Sencer was given notice of his pending termination. With a flood of more than four thousand legal claims for alleged damages from Guillain-Barré, the Department of Justice assigned ten attorneys to defend the government, which had assumed liability for the shots. According to the government, taxpayer-funded settlements and judgments ultimately exceeded $100 million. However, in a 60 Minutes episode about the disaster that aired in November 1979, Mike Wallace reported that the government had concealed the true amount of the payout, which was $3.5 billion.120 Wallace also reported that the flu vaccine described in the consent form 84was not the strain contained in the influenza vaccine that most people received, which was called X53A. In his interview with Wallace, CDC Director Sencer stated he did not know if this vaccine had been tested.

What precisely was the influenza strain that was used to make the 1976 swine flu vaccine? Most of the published literature refers to the strain as A/ New Jersey/8/1976(H1N1). Was it isolated from the respiratory tract of the deceased Private Lewis? If so, what are we to make of the fact—noted in the official chronology of the affair—that the Department of Health, Education, and Welfare accused Parke-Davis of making and delivering millions of doses made from “A Shope strain”?121

The reader will recall that the virologist Richard Shope isolated a strain of influenza A from sick pigs in the 1930s which he concluded was closely related to the 1918 Spanish Influenza strain that infected humans. However, research published in 2005 on the frozen remains of a 1918 flu victim who died in Teller Mission, Alaska indicated that “the pandemic virus contains genes derived from avian-like influenza virus strains, and that the 1918 virus is the common ancestor of human and classical swine H1N1 influenza viruses.”122

In other words, CDC virologists didn’t really know what they were dealing with; no one at the time understood the causative agent of the 1918 Spanish Flu that was invoked to terrify the nation. Parke-Davis apparently made a vaccine using a strain that Richard Shope isolated from pig nasal secretions in the thirties, and Director Sencer didn’t know if it was tested before it was injected into forty-five million Americans. In the end, the only winners in the Swine Flu Affair were the drug companies who delivered the vaccine. Having received liability protection and a guaranteed profit, they made millions from the pandemic that never was.

The new HEW Secretary Califano commissioned Harvard professors Richard Neustadt and Harvey Fineberg to conduct a “lessons learned” critical analysis of the swine flu pandemic response so that similar policy errors could be avoided in the future. In 1978, their paper titled “The Swine Flu Affair: Decision Making on a Slippery Disease” was published by the National Academies Press.123 In 1983, the same authors published a full-length book titled, The Epidemic That Never Was: Policy-Making and 85the Swine Flu Scare. The authors attributed the “Swine Flu Fiasco” (as The New York Times characterized it)124 to the following mistakes.


	Overconfidence by specialists in theories extrapolated from meagre evidence

	Conviction amplified by pre-existing personal agendas

	Major decisions made prematurely, before they were necessary

	Failure to address uncertainties in a way that allowed for subsequent reconsideration

	Insufficient questioning of scientific logic and of implementation prospects



Though Secretary Califano pushed back against the pandemic chicanery by commissioning Harvard Professors Neustadt and Fineberg to write their critical review, this action proved to be a temporary setback for the pharmaceutical industry in its long march to capture federal public health agencies. Since the 1980s, the industry has largely succeeded in its ongoing campaign to eliminate independent, critical scientists such as Dr. J. Anthony Morris from health agencies and to install industry friends such as Dr. Bruce Dull.
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Chapter 13 Influenza di Pharma

The only enduring lessons learned from the 1976 Swine Flu fiasco were pernicious ones acquired by the pharmaceutical industry. The timeline of the affair raises the suspicion that drug companies opportunistically used sympathetic CDC insiders to exaggerate the purported threat of pandemic swine flu erupting in the fall of 1976. Likewise, the drug companies apparently persuaded the same government insiders to recommend that Congress grant liability protection to vaccine manufacturers. The result yielded a bonanza for Big Pharma while leaving hundreds of Americans suffering from Guillain-Barré syndrome and taxpayers holding the bag.

On June 11, 2009, the World Health Organization declared a new A/ H1N1 influenza swine flu pandemic based mostly on questionable data from Mexico. The claim that the virus was novel was based entirely on the claim of molecular biologists that the H1N1 variant displayed signs of reassortment—that is, that two different viruses had apparently infected a host at the same time and reassorted into a new highly pathogenic killer virus. No evidence of this theory was forthcoming in the real world. On the contrary, that virtually no one over the age of sixty developed severe disease indicated that older people had already been exposed to a similar virus decades earlier.125 Those who were infected developed mild symptoms and the mortality rate was much lower than that of the 2009 seasonal flu. Nevertheless, the WHO pandemic declaration triggered governments all over the world to prepurchase billions of new swine flu vaccines and antiviral medications that proved to be useless.126 Once again, the 88so-called “pandemic” proved to be a colossal windfall for Big Pharma while leaving taxpayers holding the bag.

By the year 2011, almost a century had passed since 1918, and still the world had not experienced another horribly virulent pandemic flu. This created a problem for innumerable senior influenza specialists who’d spent decades preparing for the long-prophesized showdown. These men were analogous to senior military commanders who’d drilled their whole lives for war and, on the verge of retirement, had to face the fact that they would never get to fight one and attain glory for it. The 2009 Swine Flu had proven profitable, but it was doubtful that the influenza industry could keep the gravy train rolling without the emergence of a serious disease. And so, because nature still hadn’t yielded a virulent new strain, the virologists Yoshihiro Kawaoka and Ron Fouchier decided to create one.

Far more terrifying than the swine flu virus of the phony 2009 pandemic is avian influenza, especially H5N1, which has been shown to have a high mortality rate (60 percent of reported human cases in which the patient sought urgent medical care) but has never achieved human-to-human transmission. By 2011, both Kawaoka (University of Wisconsin– Madison) and Fouchier (Erasmus Medical Center, Netherlands) independently conducted experiments to assess whether H5N1 could become transmissible between mammals. Ferrets, whose respiratory tract physiology closely resembles the human, were used as the animal model.

Fouchier’s team began with an H5N1 strain isolated in Indonesia and introduced specific mutations: two in the hemagglutinin (HA) protein to change receptor binding from avian-type to human-type, and one in the PB2 polymerase gene to enhance replication in mammalian cells. They then serially passaged the virus through ferrets, and after ten passages, observed airborne transmission between ferrets in adjacent cages. Five mutations in total were identified as critical for this transmissibility. Kawaoka’s group generated a reassortment virus combining the HA gene from H5N1 with seven segments from the 2009 H1N1 pandemic strain, which already had efficient human transmissibility. They engineered four mutations in the HA protein, enabling respiratory droplet transmission in ferrets.

Both manuscripts were submitted in 2011, Fouchier’s to Science127 and Kawaoka’s to Nature,128 which sparked widespread alarm in the scientific 89community. The U.S. National Science Advisory Board for Biosecurity (NSABB) recommended redacting key methodological details due to bioterrorism and biosafety concerns. This led to a temporary publication delay. After further debate, including international input and the development of new biosafety guidelines, both papers were published, Kawaoka’s in May 2012 and Fouchier’s in June. The episode ignited an ongoing global debate over the ethics and safety of creating highly pathogenic agents that could, accidentally or deliberately, be released from a lab.

Fouchier and Kawaoka claimed their research enables mankind to stay ahead of the natural evolution of influenza viruses to prepare for their eventual emergence. Equipped with these pathogens, researchers could, they claimed, develop vaccines and antiviral medications to counter them if viruses like them should ever strike. The trouble with this dubious reasoning is that such dangerous pathogens are far more likely to escape from a lab than to evolve naturally—a purely theoretical prospect that may never happen in millions of years. In 2020, humanity would learn the hard way how dangerous it is to engineer pathogenic and highly transmissible agents in a lab.

The totality of evidence strongly suggests that—as the FDA virologist Dr. J. Anthony Morris stated in the summer of 1976—flu vaccines don’t work. The influenza virus antigenically drifts and shifts, enabling it to evade antibody coverage. The very failure of flu vaccines to provide reliable and lasting protection is what enables their manufacturers to sell new ones every year. Any other product that had to be replaced every September and probably still didn’t work would quickly lose all customers. It’s a testament to the mystical hold that vaccines have on the human mind that many who have received the annual flu shots still contract the flu but still get the next year’s shot.

In addition to their mutability, upper respiratory viruses such as influenza and coronavirus replicate in the mucosa of the nasal passage, where they are fairly insulated from the action of antibodies that circulate in the blood. It’s not until the virus moves into the gas exchange region of the lungs that these antibodies are brought to bear on it. By then, the patient is already well into his trial with the illness and has been contagious for a week or more. This makes it formidably difficult to immunize 90against influenza and corona viruses with vaccines injected into the arm that induce the production of blood antibodies. It will probably come as a surprise to many readers that Anthony Fauci and two of his colleagues at the NIAID explicitly acknowledged this in a 2022 paper. As they wrote:


Non-systemic respiratory viruses such as influenza viruses, SARS-CoV-2, and RSV tend to have significantly shorter incubation periods and rapid courses of viral replication. They replicate predominantly in local mucosal tissue . . . and do not significantly encounter the systemic immune system or the full force of adaptive immune responses, which take at least 5–7 days to mature, usually well after the peak of viral replication and onward transmission to others. . . . Taking all of these factors into account, it is not surprising that none of the predominantly mucosal respiratory viruses have ever been effectively controlled by vaccines.129



In addition to their lack of efficacy, influenza vaccines still cause many injuries every year. Indeed, most payouts from the National Vaccine Injury Compensation Program—established by the National Childhood Vaccine Injury Act of 1986—are for severe adverse reactions to influenza vaccines. We believe that instead of focusing on new flu vaccines, more research should be conducted to develop other measures for fighting the disease. These include better animal husbandry practices, the widespread use of viricidal nasal sprays to prevent infection and transmission, and a focus on immune health and therapeutic medicines for treating influenza in its early stage.
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Chapter 14 Polio: The Big Scare and the Savior

During the 1940s and early ’50s, with the incidence of all other infectious diseases having dramatically decreased, increasing attention was focused on poliomyelitis, commonly known as polio. Poliomyelitis comes from the Greek words polios (grey), meulos (marrow), and itis (inflammation)— that is, inflammation of the gray matter of the spine. According to the CDC, about 75 percent of people infected with poliovirus experience no symptoms, while about 25 percent experience mild or flu-like symptoms that may be mistaken for many other illnesses. Approximately 1 out of 200 people to 1 in 2000 people, depending on virus type, experience paralysis or weakness in the arms, legs, or both.130

Only humans suffer from polio disease, though chimpanzees and Old-World monkeys can be experimentally infected with the virus, which grows well in monkey kidneys. The infection is thought to have been endemic to all human populations since ancient times. According to conventional history, the first modern medical reference to the disease was in the 1789 A Treatise on Diseases of Children by the English physician Michael Underwood, who described it as a “debility of the lower extremities in children.” The book makes no reference to outbreaks of the disease. The first detailed clinical description was written by the German orthopedic doctor, Jakob Heine, in 1840. In 1909, the Austrian physicians Karl Landsteiner and Erwin Popper hypothesized that polio may be caused 92by a “virus” in the modern sense of the word—this is, a submicroscopic infectious agent.131

With increasing urbanization in Europe and America between 1650-1950, it’s likely that everyone was exposed to the poliovirus during infancy and early childhood, but the medical literature records no notable clusters of paralytic polio before 1894, when an outbreak in Vermont was documented. The disease only became a serious public health problem at the beginning of the 20th century, when communities in the United States experienced what may be characterized as epidemic outbreaks, especially during the summer months. This was likely an unforeseen consequence of hygiene and sanitation improvements at the turn of the 20th century, which resulted in larger numbers of infants ceasing to encounter the pathogen during their early childhood years, between the ages of six months and five years, when the disease is typically very mild and confined to the throat and GI tract.132 Likewise, an increasing number of girls did not encounter the pathogen before they began bearing children, and therefore did not pass maternal immunity to their nursing infants that would have protected them during the first six months of life.

The lack of exposure to polio at a young age was apparently more common among the affluent, making them more vulnerable to severe disease later in life. A notable patrician who was thought to have been struck by paralytic polio—at the age of thirty-nine—was Franklin Delano Roosevelt, in the summer of 1921. Roosevelt’s paralysis and struggle to recover ultimately came to be known by the public as a notorious case of polio, though the diagnosis was never laboratory confirmed, and it’s possible he was struck by another illness such as Guillain-Barré syndrome.133

What appeared to be an increasing incidence of paralytic polio after 1925 coincided with the development of institutional mechanisms for public health surveillance and reporting in all states. The first US national health survey was conducted in 1935. During the 1930s, there was a growing fear of polio. That it seemed to most often strike the children of the affluent made it a prime candidate for vaccine development. The first notable attempt was made by a researcher in Philadelphia named John Kolmer, who tried to develop a live-attenuated virus inspired by Louis Pasteur’s rabies vaccine. His attenuation method involved serial passage of 93the virus through monkeys. His production methods were later described by polio vaccine historian JR Wilson as “hair-raisingly amateurish, the therapeutic equivalent of bath-tub gin.”134

Another virologist named Maurice Brodie who worked for the New York City Health Department claimed to have extracted poliovirus from live monkey spinal cord tissue and then suspended the virus in a 10 percent formalin solution, from which he further claimed to have produced an inactivated polio vaccine that he tested on twenty monkeys and then three hundred schoolchildren. Kolmer and Brodie were invited to present their trial results at a 1935 meeting of the American Public Health Association. Fireworks ensued when James Leake of the U.S. Public Health Service unexpectedly stood and presented clinical evidence that the Kolmer vaccine had caused several deaths. He then accused Kolmer of being a murderer.

As the virologist Thomas Rivers recalled in his oral history, “All hell broke loose, and it seemed as if everybody was trying to talk at the same time. . . Jimmy Leake used the strongest language that I have ever heard used at a scientific meeting.”135 While Maurice Brodie’s inactivated vaccine was initially thought to be safer, it too was withdrawn from the market after three children developed paralytic polio shortly after receiving it. A safe and effective polio vaccine seemed to lie beyond the limit of human ingenuity.

Twelve years later, in 1948, a Public Health Survey revised morbidity reporting procedures, at which point the National Office of Vital Statistics took charge of this procedure. In 1949, a research group headed by John Enders at the Children’s Hospital in Boston published that it had cultivated poliovirus in human embryonic tissue in a lab.136 Such cultivation was heralded as major facilitator of vaccine research. Also in 1949, the National Office of Vital Statistics began publishing weekly Public Health Reports. In 1952, mortality data were added to the publication.

By then, the U.S. population had grown to 153 million. Most households had a radio and about 32 percent had a television. All the elements were in place for America’s first public health scare facilitated by national reporting and rapid dissemination through mass media. That summer the nation was gripped by polio fear. The reported incidence of the disease had been rising in recent years, but in 1952, nearly 58,000 cases were 94reported with 3,145 people dying and 21,269 left with mild to disabling paralysis. This proved to be the worst year during the period of nationwide reporting before the introduction of polio vaccination in 1955, as the following table shows.137










	Year
	Reported cases
	Case rate/100K
	Death rate/100K



	1949:
	42,033
	28.3
	1.8



	1950:
	33,300
	22.1
	1.3



	1951:
	28,386
	18.5
	1.0



	1952:
	57,879
	37.2
	2.0



	1953:
	35,592
	22.5
	1.1



	1954:
	38,476
	23.9
	1.0





Here it should be noted that, with the entire medical profession on high alert for polio throughout the 1940s and early ’50s, it’s likely the disease was frequently over-diagnosed. As Dr. Bernard Greenberg, chairman of the Committee on Evaluation and Standards of the American Public Health Association put it in a 1960 review:


Prior to 1954, any physician who reported paralytic poliomyelitis was doing his patient a service by way of subsidizing the cost of hospitalization and was being community-minded in reporting a communicable disease. The criterion of diagnosis at that time in most health departments followed the World Health Organization definition: “Spinal paralytic poliomyelitis: signs of symptoms of nonparalytic poliomyelitis with the addition of partial or complete paralysis of one or more muscle groups, detected on two examinations at least 24 hours apart” was all that was required . . . Laboratory confirmation and presence of residual [longer than 24 hours] was not required.138



As Humphries and Bystrianyk point out in their book Dissolving Illusions:


95
In 1955, the year the Salk vaccine was released, the diagnostic criteria became much more stringent. If there was no residual paralysis 60 days after onset, the disease was not considered to be paralytic polio. This change made a huge difference in the documented prevalence of paralytic polio because most people who experienced paralysis recovered prior to 60 days.139



As Humphries and Bystrianyk noted, there is a vast amount of documentary literature on other possible causes of paralysis and weakness in the legs, including heavy exposure to environmental toxins such as lead arsenate pesticide and DDT. Other diseases that could be misdiagnosed as polio are Guillain-Barré syndrome, transverse myelitis, and muscular dystrophy. As Dr. Greenberg further noted at the 1960 panel discussion:


The change in 1955 meant that we were reporting a new disease, namely, paralytic poliomyelitis with a longer-lasting paralysis. Furthermore, diagnostic procedures have continued to be refined. Coxsackie virus and aseptic meningitis have been distinguished from paralytic poliomyelitis. Prior to 1954 large numbers of these cases were mislabeled as paralytic poliomyelitis. Thus, simply by changes in diagnostic criteria, the number of paralytic cases was predetermined to decrease in 1955–1957, whether or not any vaccine was used.



Uncertainty about diagnosis prior to lab testing in 1958 touches on the autobiography of Republican Senator Mitch McConnell. In 2021, McConnell urged Americans to get COVID-19 vaccines, and he mentioned his diagnosis with polio in 1944 when he was two years old.140 On February 13, 2025, he was the only Republican senator to vote against Robert F. Kennedy Jr.’s confirmation as HHS Secretary. His proffered reason was that his childhood experience with polio made him appreciate the “miracle” of vaccines, which, as he saw it, Kennedy was questioning.

Did Senator McConnell really have paralytic poliomyelitis when he was two years old? A public health report titled “Incidence of Poliomyelitis 96in the United States in 1944”141 reported an above-average national incidence of polio that year, with a total of 19,053 cases. However, no outbreak in Alabama was noted, and the American South experienced no major outbreaks until the late 1940s. As McConnell described his case in his memoir: “The disease struck and weakened my left leg, the worst of it my quadriceps.”142 Given that he was two years old at the time—when the disease is usually very mild—and given that it was apparently an isolated case in Alabama that year, one wonders if perhaps the leg weakness he experienced in his left quadriceps might have been caused by a different affliction. Maybe it was caused by polio, but the doctor in Five Points, Alabama had no laboratory means of confirming it. At any rate, the weakness in the toddler’s left leg resolved two years later. In 1967, McConnell was deemed unfit for military service not because of leg weakness, but because of optic neuritis.

While 21,269 people with mild to disabling paralysis is a lot, it was a tiny fraction of the total U.S. population of 153 million—that is, 14 in 100,000. Nevertheless, with constant radio and television reporting about children being paralyzed and placed in the iron lungs, many Americans reported being more frightened of polio than of any other danger, including atomic war. It was a conspicuous example of how the mass media can focus attention on a particular threat, causing widespread loss of perspective. As a 2005 report in the Yale Medicine Magazine put it,

In truth, polio was never the raging epidemic portrayed by the media, not even at its height in the late 1940s and early 1950s. Ten times as many children would be killed in accidents in these years, and three times as many would die of cancer.143

The nation experienced a similar loss of perspective in 2020, with the daily barrage of media reporting on case counts and purported hospitalizations with COVID-19. In 2020, Dr. Anthony Fauci was portrayed by the mainstream media as a savior who would, in his position as director of the NIAID, supervise the rapid development of a COVID-19 vaccine. In 1952, Jonas Salk seemed like the most likely savior. The reader will recall that, seven years earlier, while working with Dr. Thomas Francis at 97the University of Michigan, he had developed the first inactivated influenza vaccine for the U.S. War Department. Salk again expressed high conviction that an inactivated vaccine—that is, one composed of a killed poliovirus—could induce immunity without risk of infecting the patient. With funding from the National Foundation for Infantile Paralysis—now known as the March of Dimes Birth Defects Foundation—he got to work on his polio vaccine.

Instead of using human tissues for growing poliovirus, Salk used minced rhesus macaque monkey kidneys, which were highly efficient at growing poliovirus. During the developmental period of creating the Salk (and later the Sabin) vaccines, approximately 100,000 monkeys were killed and their kidneys harvested.144 After growing the poliovirus in monkey kidneys, it was then killed or “inactivated” with formaldehyde.

On March 26, 1953, Salk went on CBS radio to report a successful test on a small group of adults and children. His announcement created mounting excitement and hope, and the following year mass trials involving over 1.3 million children were conducted. Here it is important to note that the children who received the experimental vaccine were not challenged with inoculations of live poliovirus in the way that Salk had challenged mental health patients with influenza virus in 1943. Following revelations of Nazi medical experimentation during the Nuremberg Trials, such experiments without informed consent were prohibited. While the ethical reasoning is sound, the lack of challenge experiments in the modern vaccine era has always made it difficult to evaluate the efficacy of vaccines.

Instead of the experimental (vaccinated) group in the field trial being challenged, the children returned to their normal lives and were observed to see if they developed symptoms of paralytic polio.145 It’s likely that most of the children who received the shot had already been exposed to polio during their first six years of life and were already immune. Moreover, the fact that 70 percent of people who contract the poliovirus experience no symptoms meant that much of the vaccinated group would never develop and report symptoms of polio even if the vaccine wasn’t effective.

Dr. Thomas Francis Jr. was tasked by the National Foundation for Infantile Paralysis to conduct an independent evaluation of the field trial results. While Francis was undoubtedly a gifted virologist, he was hardly an 98impartial evaluator, as he had long been Jonas Salk’s teacher, mentor, and senior research partner. Today, most accounts of Salk’s vaccine field trial characterize it as a clear and resounding success, but the eminent virologist John Enders—who won the Nobel Prize in 1954 for his technique of cultivating poliovirus in human embryonic tissue—expressed concern about the safety and efficacy of Salk’s inactivated vaccine. In a paper that Enders published in 1954, he questioned the safety of a vaccine prepared from virulent poliovirus, whatever “inactivation” method was used.146 He described Salk’s work as “most encouraging” but cautioned that “the ideal immunizing agent against any virus infection should consist of a living agent exhibiting a degree of virulence so low that it may be inoculated without risk.” Drs. Albert B. Sabin and Yale School of Medicine researcher, Dr. Joseph L. Melnick, shared Enders’s concern.

Today, most accounts of Salk’s vaccine characterize it as a clear and resounding success, but multiple government regulators at the time were skeptical that his inactivated poliovirus vaccine really worked. Nevertheless, tremendous excitement grew with reports that the field trial data was being compiled and analyzed.

On April 12, 1955, exactly ten years to the day after the death of President Roosevelt, a scheduled press conference consisting of 150 newspaper, radio, and television reporters assembled at an auditorium at the University of Michigan.147 Sixteen television and newsreel cameras were assembled to broadcast the event, while fifty-four thousand physicians assembled in movie theaters across the country to watch the closed-circuit television broadcast of the event. Eli Lilly paid $250,000 for the broadcast. All over the country, Americans tuned in on their televisions and radios. Department stores set up loudspeakers for their customers to hear the conference.

The player who stepped onto the stage of this extraordinary mass media theater was not Jonas Salk, but his senior partner, Thomas Francis Jr. He approached the podium and announced that the vaccine had proven to be safe, effective, and potent. Jubilation erupted. In the auditorium and across the country, people embraced and wept tears of joy. Church bells rang and congregations offered prayers of thanks. Factories paused production so that the workers could think in silence on their great 99benefaction. Shopkeepers put signs in their windows thanking Dr. Salk. To many Americans, the announcement of the effective vaccine recalled the news reports a decade earlier of the German and Japanese surrenders at the end of World War II.

The fanfare did not last long; two hundred thousand children in five Western and Midwestern USA states soon received a polio vaccine containing live virus because the manufacturer had employed a defective method for inactivating it. Reports of paralysis soon followed, and within a month the first mass vaccination program against polio was abandoned. A subsequent investigation discovered that the vaccine, manufactured by Cutter Laboratories in California, had caused forty thousand cases of polio, leaving two hundred children with varying degrees of paralysis and killing ten.148 The Cutter incident was a contributing factor in the decision to replace Salk’s formaldehyde-inactivated vaccine with Albert Sabin’s attenuated polio vaccine. Sabin’s vaccine offered the advantage of oral administration and seemed to confer more robust immunity, but it could also reverse its attenuation after passing through the gut, thereby causing occasional cases of paralytic polio until the 1990s, when a modified Salk vaccine was re-introduced.149

In 1961, Simian Virus 40 (SV 40)—a monkey virus suspected of causing cancer in humans—was discovered to have contaminated the Salk and Sabin polio vaccines. Initial steps to remove the contaminant were inadequate and SV-40 continued to contaminate the inactivated and live-attenuated vaccines through 1963.150 The multiple safety failures that beset the rollout of the polio vaccines demonstrated the hazards of hastily administering a new immunological product to millions of people. The extreme difficulty of getting a new vaccine right in its first and even second iteration teaches us that great caution is warranted when rolling out a new one. This lesson was totally flouted during the COVID-19 pandemic.
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Chapter 15 Diphtheria, Tetanus, Pertussis

In the United States, the Childhood Immunization Schedule began in 1948 when the American Academy of Pediatrics recommended that all children receive a combined diphtheria, pertussis, and tetanus (DPT) shot. Tetanus is a noncontagious infection caused when the common Clostridium tetani bacterium infects a wound such as a cut or puncture. After entering the body, bacterial spores release a potent exotoxin that causes severe, painful muscle spasms that often start in the jaw—hence the disease’s common name “lockjaw”—and then radiate down to the abdomen. Deriving its name from the ancient Greek word for “tension,” in severe cases, the exotoxin can induce a state of severe hyperextension and spasticity in which the victim’s head, neck and spinal column form a continuous arching position.

Historically, tetanus posed a special threat to combat soldiers from dirty wounds and unsterilized surgical instruments. During the American Civil War, the incidence of tetanus is estimated to have been around one in every five hundred wounded soldiers.151 During World War I, many wounded soldiers were treated with tetanus antitoxin—i.e., serum harvested from horses inoculated with tetanus toxin. Though the antitoxin is said to have saved thousands of lives, its value was partly offset by severe allergic reactions, including anaphylactic shock, suffered by hundreds of soldiers who received the therapy.152 In 1924, the first tetanus toxoid was produced by applying heat and formaldehyde to tetanus toxin. In 1938, the first tetanus toxoid vaccine became commercially available in 102the United States and was used to immunize U.S. soldiers during World War II.

In developed countries such as the United States, tetanus was already a rare disease—about five hundred annual cases nationwide—in the years prior to the beginning of the mass vaccination campaign in 1948. The late forties and fifties were a time of increasing prosperity in the United States. By the mid-fifties, even children in poor rural regions regularly wore shoes, which reduced the incidence of dirty puncture wounds to the feet. Better wound care with the widespread availability of clean, warm water and soap also reduced tetanus in the U.S. and other developed nations.

In the underdeveloped world, especially in the tropics, tetanus remained more common from lack of shoes and inadequate wound care. The disease presents a significant risk to mothers and infants when deliveries are performed in unsanitary conditions, with unsterilized instruments used to cut the umbilical cord and lack of proper antiseptic treatment of the cord stump. The incidence of tetanus was notably high among residents of the Indonesian province of Banda Aceh when it was struck by the 2004 Indian Ocean tsunami. In the wake of the disaster, many who suffered wounds were left with no medical treatment facilities or even clean water and soap. Tetanus vaccine coverage in the province was low, and 106 cases of tetanus were reported during the month following the catastrophe.153

Though a rare illness, tetanus is terribly painful, difficult to treat, and has a high case fatality rate (around fifteen percent). Tetanus spores are more resistant to soap and antiseptics than other common bacteria, and less responsive to antibiotic therapy. Thus, safe and effective immunization against tetanus is desirable. According to the CDC, while a single dose of tetanus toxoid is probably insufficient to protect a person from infection, three doses should induce vaccine acquired blood antibody levels high enough to provide protection in nearly all people.154 However, no randomized control studies (considered the gold standard for demonstrating efficacy) of the tetanus toxoid shot have ever been completed.

And so, while the incidence of tetanus in the United States has continued to decline—from around five hundred in 1947 to twenty-eight cases in 2022—it’s not clear that tetanus vaccines were the primary cause. Better hygiene and wound care, plus safer workplace practices in 103the construction, agriculture, metal processing, and waste management industries, may deserve more credit for this favorable trend. This being the case, the purported benefit of the tetanus vaccine should be weighed against the risk of severe side effects. However, because tetanus vaccine toxoid has, since 1948, been combined with diphtheria and pertussis vaccines (or with only diphtheria in Dt boosters) it is difficult if not impossible to know the safety record of the tetanus shot by itself.

Diphtheria is a contagious illness caused by the Corynebacterium diphtheria bacterium, which secrets an exotoxin that inflames the nose, throat, and trachea. The disease gets its name (Greek diphthera “skin, hide”) from the characteristic formation of a pseudo-membrane in the throat that impedes breathing and swallowing. In severe cases, the exotoxin may cause heart and nerve damage. A diphtheria toxoid shot became commercially available in the United States in the 1940s, but it wasn’t nationally recommended for all children until 1948, when it was combined with the tetanus toxoid and pertussis vaccine. However, by then, the incidence of diphtheria in the U.S. had already fallen precipitously from its 20th century peak (in 1921) of 206,000 reported cases, resulting in 15,520 deaths.155 Diphtheria mortality was reduced by the improvement of living standards and the availability of penicillin, starting in 1945, and erythromycin, a macrolide antibiotic that was discovered in 1952.

Diphtheria is strongly associated with poor living conditions, especially inadequate diet and hygiene. In his memoirs (titled The Story of San Michele) the Swedish physician, Axel Munthe, described a diphtheria outbreak among the children of impoverished Italian immigrants in the Montparnasse neighborhood of Paris in the early 1880s. The outbreak did not spread to the city’s affluent neighborhoods. Germany suffered notable diphtheria outbreaks during World War II, when its civilian populace suffered food and water shortages and was frequently crowded into bomb shelters.156

During the 1990s, following the dissolution of the Soviet Union, notable diphtheria outbreaks occurred among vaccinated populations in Belarus and Russia that were suffering from poor nutrition and high rates of alcoholism. This was consistent was a 1972–75 outbreak among the largely vaccinated residents of the “skid row” neighborhood of Seattle, 104who suffered from high rates of alcoholism and poor nutrition. Recent outbreaks have also occurred in refugee camps with poor nutrition and hygiene. Thus, the elevation of living standards may play a more decisive role than vaccines in reducing diphtheria morbidity and mortality.157

Pertussis (from Latin “extreme cough”) or whooping cough, only infects humans and does not seem to have an ancient lineage. What appears to be the first reported pertussis outbreak was described by Guillaume de Baillou (Ballonius) in Paris in 1578.158 The causative agent, Bordetella pertussis bacteria, was first isolated in 1906 by Jules Bordet and Octave Gengou. Whooping cough bacteria adhere to the cilia lining part of the upper respiratory tract and release toxins that damage the cilia and cause swelling in the airway passages. The illness primarily affects children and is characterized by convulsive coughs followed by a whooping sound. Death due to pertussis is rare in patients over the age of six months, with the majority of deaths occurring in children younger than three months old. Most infant deaths can be prevented by early administration of antibiotics and good supportive care.

At the turn of the 20th century, when Bordetella pertussis was isolated, the United States was afflicted with high rates of severe disease and infant mortality, especially among the urban poor. However, by the year 1946— two years before the era of mass vaccination began—pertussis mortality had fallen to 1,241 deaths out of the U.S. population of 144.3 million. Prior to mass vaccination, it is estimated that all boys and girls experienced pertussis infection during their childhood years. Provided they survived, they developed robust immunity. Because passive immunity to pertussis is conferred to an infant through the mother’s placenta and breast milk, the mother’s health and immunity to pertussis are important factors in protecting the infant during the first six months of life, when it is most vulnerable to severe disease. Thus, general improvements of the health and nutrition of American girls played a significant role in the dramatic reduction of pertussis mortality prior to 1948.

Following the introduction of mass vaccination in 1948, reported cases of pertussis dramatically and steadily reduced until the late 1970s. However, starting in the early 1980s, reported cases began to rise, suggesting a resurgence of the disease. A debate ensued about the causes of 105the resurgence. Some argued that the pathogen had continued to circulate among adolescents and adults just as it had during the pre-vaccination era but had simply gone undetected because the disease is mild in adults and easily confused with other respiratory infections.159 Others argued that the surge of reported cases in high schools indicated that it was due to a change in infection patterns and not merely better diagnostics.160

A 2005 review of published data on duration of pertussis immunity revealed that natural pertussis infection could produce immunity lasting up to twenty years, while immunity induced by the pertussis acellular vaccine lasts up to twelve years.161 This raised the concern that while childhood vaccination protected girls from pertussis infection, it prevented them from acquiring the more lasting immunity conferred by the infection—that is, natural immunity that would be passed onto their infants. The CDC responded to this by recommending, in 2012, the Tdap vaccine (containing an acellular pertussis vaccine) for pregnant women in their third trimester. The whole-cell vaccine developed in 1939 was not recommended for pregnant women.

Though the overall case fatality rate of pertussis is low, the disease still presents a significant burden because patients may suffer convulsive coughing for multiple months. A safe and effective pertussis vaccine is therefore desirable. In 1939, Pearl Kendrick, Grace Eldering, and Loney Gordon developed a whole-cell inactivated vaccine that was incorporated into the DPT shot with aluminum adjuvants in 1948. While this shot was apparently effective at reducing the incidence of whooping cough, it caused relatively rare but significant side effects, including prolonged crying, high fever, febrile convulsions, and hypotonic–hyporesponsive episodes.162 In some cases, these side effects seemed to produce permanent brain damage, which resulted in multiple lawsuits in the United States and Great Britain during the 1970s and early 1980s. With mounting costs arising from whole-cell pertussis vaccine litigation, American vaccine producers successfully lobbied Congress and President Reagan to pass the National Childhood Vaccine Injury Act of 1986, granting them liability protection.

Pro-vaccine propagandists in the United States and Great Britain have vehemently insisted that there was no link between encephalopathy and 106the whole-cell pertussis vaccine, but public health authorities in Japan and Sweden considered the evidence concerning enough to pause administration of the shot. In Japan, Yuji Sato and his team developed an acellular pertussis vaccine in 1974 that seemed to be safer, and it replaced the whole-cell pertussis vaccine on the Japanese immunization schedule. In Sweden, pertussis immunization was paused in 1979 and resumed in 1996 with an acellular vaccine.163 Pro-vaccine propagandists have written about the increase of reported pertussis cases in Sweden during the immunization pause. Rarely do they mention that only three children died of the illness during this seventeen-year period, two of whom had severe congenital disabilities.164

The passage of the National Childhood Vaccine Injury Act of 1986 presented what has struck many observers as a paradox. Vaccine manufacturers insisted that their products were safe while also insisting that it was impossible to make them safe for everyone. Some vaccine recipients will, in rare cases, be injured or killed by the shots. Vaccine manufacturers argued that such injuries are the regrettable but necessary price for the larger number of children protected by the vaccines from severe illnesses. This resembles the “greater good” logic applied to young soldiers who are severely wounded or die defending their country from foreign adversaries.

To be sure, tradeoffs lie at the heart of the human condition, and every individual and society must frequently make them. Most major technological advances have come with prices that are easy to understand and accept. Vaccines, starting with the smallpox vaccine, became a peculiar and controversial technology primarily because various states made receiving them compulsory. Today’s vaccines are controversial because states have mandated them for children to attend public school, and because of the liability protection granted to their manufacturers. These controversies have been aggravated by the fact that pharmaceutical companies have, in many documented instances, understated or obscured the risk of their products. Civil and criminal courts have repeatedly found Pfizer and Merck guilty of fraudulently concealing safety data and making false claims about their products. Notable examples include Pfizer’s Bextra165 and Merck’s Vioxx.166
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Chapter 16 Measles, Mumps, and Rubella

The word measles probably comes from the Middle Dutch masel, meaning “pustule.” Measles is an extremely contagious viral disease caused by Morbillivirus hominis. Before the measles vaccine was introduced in 1963, virtually every child got the illness before the age of fifteen. Typical symptoms are a fever, runny nose, cough, and red rash that often starts on the face and then spreads to the rest of the body. Grave complications include pneumonia and, rarely, brain inflammation.

The 9th-century Persian physician Rhazes wrote what was probably the first description of measles, which was apparently endemic to the Middle East in his era and became endemic to Europe during the medieval period. Measles requires a large child-bearing population of at least 500,000 to sustain itself in a particular community without the influx of outsiders. It is therefore a classic “disease of civilization.”

In Europe and the British colonies, measles was a far deadlier disease during the 17th, 18th, and 19th centuries than it was in the 20th. In the U.S., during the decade before the measles vaccine was introduced in 1963, fewer than one in 1,000 children died of it, or around 450 per year on average, with 408 dying in 1962.167 The precipitous decline of the case fatality rate between 1900 and 1962 is primarily attributable to better nutrition, especially with foods containing vitamin A. Vitamin A deficiency remains a conspicuous risk factor for severe measles, and symptoms often dramatically improve with the administration of the vitamin.168

In 1954, a researcher from Boston Children’s Hospital named Thomas Peebles investigated a measles outbreak at a nearby boarding school. He 108took throat swabs and blood samples from infected students and succeeded in culturing the virus he obtained from an eleven-year-old schoolboy named David Edmonston. From this cultured virus, John Franklin Enders—Peebles’s boss at Boston Children’s—developed a measles vaccine. Enders tested it on small groups of children from 1958 to 1960, and then conducted a trial on thousands of children in New York City and Nigeria. In 1961, the vaccine was declared 100 percent effective and was licensed for the public in 1963. In 1968, Dr. Maurice Hilleman (of 1957 influenza fame) developed a method for further attenuating the live virus for the vaccine, thereby producing a vaccine with fewer side effects. This weaker version, known as the Edmonston-Ender’s strain, is the progenitor of strains still used in measles vaccines today.

Dr. D. L. Miller reported in a 1964 issue of the British Medical Journal that there were 59,992 cases of measles in Britain the previous year, with a hospitalization rate of 11.5 per 1,000 and a mortality rate of 0.2 in 1,000.169 This is the last large-scale report of the natural history of measles before the advent of widespread vaccination. The US CDC considers anyone born before 1957 to be immune to measles given the ubiquitousness of the infection. With early treatment and management of complications such as pneumonitis, bronchopneumonia, and pediatric ICU care for encephalitis, we could expect very rare deaths in Western countries even for the unvaccinated.

Measles vaccination has been associated with a dramatic drop in the annual case count, which the CDC tallies and confirms with PCR testing. During the decade preceding the introduction of the vaccine in 1963, the US experienced on average around 530,217 reported measles cases per year. In recent years, the number of measles cases has ranged between 400 and over a thousand.

Measles antibodies are also used to diagnose acute infection (IgM) and convalescence (IgG). IgG antibodies are routinely used to determine measles immunity. A 2017 study of matriculating medical students showed that those who’d experienced natural measles had a 94 percent rate of positive antibodies, while those who’d been vaccinated in childhood had an 80 percent positive rate.170 The latter group that lacked seropositivity was then revaccinated. This indicates that the measles vaccine now given 109in the combination MMR product is not 100 percent effective, as claimed by Enders, and that all large populations can expect measles outbreaks in any given year. Moreover, because the measles vaccine is a live-attenuated product, immunosuppressed children, as well those with egg allergies and epilepsy, have relative contraindications for vaccination. Pregnant and breastfeeding mothers should not receive the MMR vaccine. Some Amish and Mennonite communities decline all vaccines.

Every year the CDC reports the rates of those who have declined childhood vaccines including MMR. For decades the rate of refusing the MMR shot was around 2.5 percent. In recent years this cohort has climbed to nearly 10 percent. The CDC reports that 95 percent of contemporary cases are unvaccinated or of “unknown” vaccinated status. We suspect the latter designation is, at least in part, a sleight of hand trick for concealing the true vaccinated status of this cohort. In the last twenty-five years, there have been nine deaths associated with measles in the United States. During this time, public health agencies have commissioned no analysis of using vitamin A, as recommended by WHO. In our prevailing public health doctrine, achieving a 100 percent vaccination rate is a greater prize than using therapeutics to eliminate hospitalization and death.

The recent death of a six-year-old Mennonite girl in West Texas is a case in point. Upon investigating her case, we discovered that, while recovering from measles along with her siblings, she contracted a secondary bacterial pneumonia that steadily worsened over a five-day period without being treated. It was only after she was hospitalized with severe pneumonia that antibiotics were administered, but by then it was too late. Had she received proper and simple home treatment, she would likely still be alive.171

Following her death, Dr. Ben Edwards was called to her community to treat other measles cases, especially in which the patients complained of shortness of breath. He administered inhaled budesonide, which quickly resolved this symptom. And yet, apart from our reporting and similar reporting performed by Children’s Health Defense,172 nothing about the missed opportunity to treat the child was mentioned by public health authorities. When it comes to measles, it seems that officials are not interested in education and improving clinical care. Instead, they view the 110occasional minor measles outbreak as an opportunity for loudly broadcasting the imperative for everyone to get vaccinated.

Mumps is a highly contagious disease caused by the Mumps orthoru-bulavirus. Initial symptoms include headache, fever, malaise, and loss of appetite. These symptoms are typically followed by painful swelling of the parotid (salivary) glands, causing a grimace from which the disease got its name—a mump being an obsolete 16th century word for grimace. About forty percent of people infected with the virus do not develop symptoms. Mumps has a very low case fatality rate of 1.6–3.8 people per 10,000. About one in twenty-five experience some temporary hearing loss, but permanent hearing loss is rare—around 1 in 20,000 cases. Encephalitis—a potentially fatal condition requiring intensive care—is estimated to occur in approximately one in 1,000 cases. Orchitis (inflammation of the testicles) is a common complication in post-pubertal males that rarely results in infertility.173

The first mumps vaccine was developed by Maurice Hilleman at Merck and became available in 1967. Despite the vaccine having a failure rate as high as 25 percent, its widespread deployment was followed by the dramatic reduction of cases in the United States and other countries. In 1993, Japanese public health authorities became concerned about the rate of aseptic meningitis following MMR vaccination with the Urabe mumps strain. Since then, Japan has offered a voluntary mumps vaccine separately from the combined measles and rubella vaccine.

Rubella (from the Latin rubellus “reddish”) also known as German measles or three-day measles, is caused by the Rubivirus rubellae. The disease is typically mild, with half of people unaware they are infected. The most common symptom is a red rash that may start around two weeks after exposure and last for three days. Rare complications are testicular swelling and encephalitis. Rubella infection confers robust immunity, and people in the U.S. born before 1957 are presumed immune.

Rubella infection poses by far the greatest risk to developing fetuses during early pregnancy and may result in miscarriage or a child born with congenital rubella syndrome (CRS). Symptoms of CRS include eye cataracts, deafness, and impairments of the heart and brain. CRS is 111rare if exposure to rubella occurs after the twentieth week of pregnancy. Prevention of CRS is the primary reason for rubella vaccination.

The first rubella vaccine was developed by an NIH team led by Harry M. Meyer and Paul D. Parkman in 1965. The NIH team then collaborated with Maurice Hilleman at Merck, which made the first commercially licensed vaccine from the HPV77 rubella strain, cultured in duck embryo cells. In 1979, Merck replaced HPV77 with a vaccine called RA 27/3, developed by Stanley Plotkin and Leonard Hayflick at the Wistar Institute in Philadelphia. The virus for this vaccine was cultured in the kidney cells of aborted fetuses donated by the department of Obstetrics and Gynecology of the Hospital of the University of Pennsylvania. The name RA 27/3 means Rubella Abortus, 27th fetus, 3rd organ to be harvested (the kidney).174 According to the Children’s Hospital of Philadelphia, “these same fetal cells obtained from the early 1960s have continued to grow in the laboratory and are used to make vaccines today. No further sources of fetal cells are needed to make these vaccines.”

The rubella mass vaccination program dramatically reduced cases of the disease and its worst outcome, congenital rubella syndrome. No endemic case has been observed in the Americas since 2009. Because prevention of CRS is the primary reason for rubella vaccination, the logical target group are women of childbearing age. However, because vaccine-induced immunity isn’t always perfect, proponents claim that boys should also receive the rubella vaccine to reduce the probability of a pregnant woman encountering an infected man. This is a notable example of how vaccines are conceived not only as an instrument for inducing an individual’s immune protection, but of generating herd immunity to enhance the protection of all individuals.

In 1971, Maurice Hilleman at Merck combined the measles, mumps, and rubella vaccines—all three live attenuated—into the trivalent MMR product, which was adopted for the childhood immunization schedule in many countries. About twenty-five years later, a British gastroenterologist was presented with concerns that the MMR vaccine was causing intestinal inflammation and an autism-like syndrome in children. When he decided to investigate these worrying indications, he thought he was 112embarking on a scientific inquiry in the interest of human welfare. A few years after he published the results of his inquiry, he was severely punished in a way that resembled the persecution of heretics by the Holy Office of the Inquisition during the early 17th century.
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Chapter 17 The Twilight Zone

The term autism was coined by the Swiss psychiatrist Eugen Bleuler in 1908. He derived it from the Greek word “autos,” meaning self, and he used it to describe an apparently schizophrenic patient who seemed withdrawn into himself and unable to form any interest or connection with others. In 1943, the Austrian American child psychiatrist, Leo Kanner published a paper titled “Autistic Disturbances of Affective Contact” in which he described eleven children who experienced difficulties with social interactions, adapting to changes in routines, and engaging in spontaneous activities. They were unusually sensitive to stimuli (especially sound) and had food allergies and marked pickiness. They had good memories and intellectual potential, but also a propensity to repeat the words of their interlocutors (a condition called echolalia).

In 1944, the Austrian pediatrician Hans Asperger published a paper titled “The Autistic Psychopaths in Childhood” in which he described four children who seemed largely incapable of normal social interactions. Though incompetent at many ordinary tasks, they tended to focus obsessively on certain narrow interests in which they developed unusual ability or understanding. Kanner believed that almost all the subjects had been born with the autistic syndrome he described. Only one case—that of Richard M.—seemed to have a normal childhood and then regress into the syndrome. Richard M. was referred to Johns Hopkins at the age of three years, three months of age. His mother stated, “It seems he has gone backward mentally gradually for the last two years.” She thought it sufficiently remarkable to mention that, following smallpox vaccination 114at twelve months, he had an attack of diarrhea and fever, from which he recovered in somewhat less than a week.”175

Asperger claimed that three of his four subjects had displayed their odd personality traits since infancy with no apparent organic cause. However, he claimed that his fourth subject, “Hellmut L.” suffered “severe asphyxia at birth and was resuscitated at length. Soon after his birth he suffered infantile spasms [a form of epilepsy] and then two additional episodes in the following days, but never again.”176 Asperger expressed confidence that this boy had sustained brain damage that was a major contributing factor to his autism. Both Kanner and Asperger regarded the syndrome they described as very rare.

During the 1980s and 1990s, neurologists in Sweden and the UK made observational studies and expanded Kanner’s original concept of autism.177 During the late 1990s and early 2000s, an increasing number of parents reported the experience of having a child who seemed normal at birth and during the first twelve to fourteen months of life, but then suffered a sudden regression, becoming withdrawn, absent, and nonverbal— i.e., symptoms that resembled some of those described by Kanner and Asperger. During this period, the psychiatric profession started applying Kanner’s concept of autism—which he believed to be a rare and apparently inborn disorder—to a rapidly proliferating number of children who suddenly present autistic symptoms after their first twelve to twenty months of normal development.178

To understand how strange and disturbing this experience is for the child’s parents, imagine that you and your spouse have a nineteen-month-old boy in excellent health. Your child is perfectly responsive to mother and father. His cognitive and social development has hit all milestones. During a single visit with his pediatrician, he receives multiple vaccines. Shortly thereafter he is struck with high fever, seizures, and severe gastrointestinal distress. You call your pediatrician, who explains that, per the CDC, “There is a small increased risk for febrile seizures after vaccination.” The pediatrician assures you the seizures will soon pass, and your baby will be fine. However, following this initial attack, your toddler becomes withdrawn and unresponsive to his mother. Instead of his characteristic bright-eyed smile, cheerful babble, and exclamations of delight, 115his facial affect becomes either blank, irritable, or distressed. He ceases playing interactive games and showing interest in objects that had previously grabbed his attention.

You hope his condition is a passing aberration, but it’s not. Weeks and months go by, but the cheerful and responsive toddler you knew never returns. As the child grows bigger and stronger, his condition becomes more frightening.179 He is easily upset at minor changes, throws tantrums, and reacts strangely to the way things look, taste, or smell. At night you and your spouse are tormented by his agonized shrieks and the thudding of his head against the headboard. You are referred to a developmental pediatrician who diagnoses your child as suffering from autism. Immediately you wonder: Why was our healthy baby suddenly afflicted with this catastrophic social and cognitive impairment? The pediatrician has no answer.

“The cause of autism remains unknown,” he says.

“What about the vaccines he got right before the trouble began?” you ask.

“We know that vaccines don’t cause autism,” the pediatrician replies.

“But you just said we don’t know what causes autism,” you say.

“We don’t know what causes autism; we just know that it isn’t caused by vaccines,” he proclaims.

Your heart sinks with the suspicion that only a moron would utter such a patent logical fallacy. And yet, upon further investigation, you learn that your pediatrician is simply parroting the public health orthodoxy on vaccines—an orthodoxy established without any comparative study of autism among vaccinated versus unvaccinated children. You observe mainstream media pundits parroting the same “safe and effective” mantra. CNN’s chief medical correspondent, Sanjay Gupta, asserts on national television, “We don’t know what causes autism, but we do know it’s not caused by vaccines.”180

The situation is analogous to a missing child last seen getting into a brown 1976 Pontiac Firebird. The parents go to the local police station and are told by the missing persons investigator: “We don’t know what happened to your child; we only know his disappearance is not connected with the driver of the brown 1976 Pontiac Firebird, whose identity we don’t know.”
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You turn on the television and see Microsoft monopolist Bill Gates aggressively proclaiming there is no link between vaccines and autism. You wonder why Gates is widely regarded as an authority on vaccines and autism, but no explanation is forthcoming apart from the fact he has made billions investing in pharmaceutical companies that make vaccines.

You assume your predicament must be rare, but then you ask around and discover there are tens of thousands of couples who have experienced the same disaster. And yet, virtually no one in the medical science establishment will even acknowledge the connection between your child’s sudden regression shortly after receiving multiple shots. You often wonder if you are crazy or if everyone else is crazy. You seem to have entered, in the words of Rod Serling, “a middle ground between light and shadow, between science and superstition [that] lies between the pit of man’s fears and the summit of his knowledge . . . an area which we call the Twilight Zone.”
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Chapter 18 Andrew Wakefield versus the Vaccine Cartel

In the late 1990s, the British gastroenterologist, Dr. Andrew Wakefield, seemed to offer many parents a way out of this Twilight Zone. During the years 1995 to 1998, while at the Royal Free Hospital in London, he was part of a team working on inflammatory bowel disease. By then, the pharmaceutical industry, and especially Merck & Co., had established what may be accurately described as a Vaccine Cartel with a formidably powerful PR and political lobbying apparatus that had succeeded in persuading Congress and President Reagan to grant vaccine manufacturers full liability protection with the National Childhood Vaccine Injury Act of 1986. They’d tasted the rich fruits of liability protection with their vaccine against the 1976 “Swine Flu Pandemic” that never was, but only temporarily. In 1986, they obtained this ultimate prize in perpetuity for all current and future vaccines. Not surprisingly, liability protection was soon followed by a proliferation of new vaccines on the childhood schedule.

Merck and Co., which developed and marketed the original MMR vaccine, is the American offshoot of a company founded in 1668 in Darmstadt, Germany. By the end of the 19th century, Merck was one of the largest and most powerful multinational companies in the world. During this period, the company made a fortune with the commercial production of morphine and cocaine. According to Steven B. Karch in A Brief History of Cocaine, Merck and the American company Parke, Davis 118& Co. (now owned by Pfizer) heavily promoted cocaine in the European and American medical professions, persuading Sigmund Freud and the American surgical pioneer William Halsted of its purported benefits. By the year 1914, severe cocaine addiction was so common that Congress decided to make it a controlled substance with the Harrison Act. We mention Merck’s past in the opium and cocaine trade to illustrate the company’s cartel-like history.

While working on inflammatory bowel disease, Dr. Wakefield was contacted by parents who told stories of their children who’d developed irritable bowels and neurological symptoms that were later diagnosed as autism. Eight children had, according to their parents, developed these symptoms shortly after receiving the MMR vaccine. Because the parents struck Wakefield as perfectly credible witnesses, and because there did indeed appear to be a close temporal association between administration of the vaccine and the onset of symptoms, he and his twelve colleagues conducted a study on these children and presented their findings in a seminal paper that was published by The Lancet in 1998.181

A few years later, Wakefield was subjected to the most vicious smear campaign in medical history since Professor Ignaz Semmelweis was committed to a Vienna insane asylum in 1865 for proposing that medical students wash their hands with chlorinated lime after handling corpses in anatomy class and before examining the reproductive tracts of pregnant women in the general hospital maternity ward. The comparison of these two outrageous, calumnious, and stupid smear campaigns is apt when one considers that Wakefield did not claim in his paper that MMR vaccines cause autism. All he did in the paper was document the testimony of the children’s parents and recommend that the apparent association be further investigated. To quote the paper’s abstract:


Onset of behavioural symptoms was associated, by the parents, with measles, mumps, and rubella vaccination in eight of the 12 children, with measles infection in one child, and otitis media in another. All 12 children had intestinal abnormalities, ranging from lymphoid nodular hyperplasia to aphthoid ulceration.
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Other key passages from the paper are as follows:


In eight children, the onset of behavioural problems had been linked, either by the parents or by the child’s physician, with measles, mumps, and rubella vaccination. Five had had an early adverse reaction to immunisation (rash, fever, delirium; and, in three cases, convulsions). In these eight children the average interval from exposure to first behavioural symptoms was 6,3 days (range 1–14).

We describe a pattern of colitis and ileal-lymphoid-nodular hyperplasia in children with developmental disorders. Intestinal and behavioural pathologies may have occurred together by chance, reflecting a selection bias in a self-referred group; however, the uniformity of the intestinal pathological changes and the fact that previous studies have found intestinal dysfunction in children with autistic-spectrum disorders, suggests that the connection is real and reflects a unique disease process.

We did not prove an association between measles, mumps, and rubella vaccine and the syndrome described.

If there is a causal link between measles, mumps, and rubella vaccine and this syndrome, a rising incidence might be anticipated after the introduction of this vaccine in the UK in 1988. Published evidence is inadequate to show whether there is a change in incidence or a link with measles, mumps, and rubella vaccine.



Reviewing this paper, it’s easy to spot the sentence that terrified the Vaccine Cartel—namely, “If there is a causal link between measles, mumps, and rubella vaccine and this syndrome, a rising incidence might be anticipated after the introduction of this vaccine in the UK in 1988.” Even though Wakefield did not claim there is a causal link, the mere thought that there might be one was sure to create a massive headache for fervent advocates of the MMR vaccine.

The smear campaign against Wakefield began six years after his paper was published, in 2004, just before the U.S. Court of Federal Claims commenced a massive proceeding to evaluate the claims of thousands 120of parents who believed their children had regressed into autism shortly after receiving multiple vaccines all at once. The initial hearings of this process—called the Omnibus Autism Proceeding—were scheduled for March 2004. In February, Brian Deer, a columnist for the Sunday Times—a major British newspaper owned by Rupert Murdoch’s News Corporation—penned a report in which he asserted that Dr. Andrew Wakefield had undisclosed financial conflicts of interest and was therefore not an impartial investigator of the possible link between MMR vaccines and autism.182 The timing indicates that this opening salvo against Wakefield was part of the broader campaign to discredit the claims of petitioners in the Omnibus Autism Proceeding, which we will discuss in the following chapter.

Key supporting evidence in one the key cases had been furnished by John O’Leary, Chair of Pathology at St. James Hospital in Ireland. Professor O’Leary had also performed laboratory testing for Dr. Wakefield’s 1998 paper. Deer attended many of the OAP hearings over a five-year period and, by his own admission, served as an (legally questionable) informant for the U.S. government. Just four days before the court announced its decisions about the cases, Deer published an article accusing Dr. Wakefield of manipulating data in a 1998 Lancet paper.183

The smear campaign against Andrew Wakefield is typical of Big Pharma’s mafia tactics for destroying a medical professional or politician who threatens their interests. The physician and former Republican congressman, Dave Weldon, spoke candidly about these tactics in a 2019 interview with the journalist Sharyl Attkisson on her show, Full Measure. When asked what happens to congressmen who raise the issue of vaccine safety, he replied:


It would typically be in a hallway or on the street, and you know, people would come up to you and say, you know, you really need to back off on this. It could be bad for the community or bad for the country or bad for you.184



In the case of Andrew Wakefield, he is a handsome and well-spoken man who, for a time, dated the Australian supermodel Elle McPherson. The 121Vaccine Cartel understood his natural persuasiveness, especially among women, including the mothers of children suffering from autism. And so, the cartel concluded he had to be taken out. The nasty and mendacious first paragraph of his Wikipedia entry is a perfect piece of Vaccine Cartel propaganda.


Andrew Jeremy Wakefield (born 3 September 1956) is a British fraudster, anti-vaccine activist, and disgraced former physician. He was struck off the medical register for “serious professional misconduct” due to his involvement in the fraudulent 1998 Lancet MMR autism study that falsely claimed a link between the measles, mumps, and rubella (MMR) vaccine and autism.185



None of the above assertions are true. Wakefield never committed fraud. Far from being an anti-vaccine activist, he proposed administering the three components of the MMR vaccine separately instead of at the same time, which he feared could overwhelm the infant’s immune system with so many antigens in one shot. As the reader can see from his paper, he did not claim a link between the MMR shot and autism. Recognizing this obvious fact, the editors of The Lancet refused to retract his paper until 2011, when they finally yielded to pressure to do so.

The so-called “serious professional conduct” accusations were equally groundless. These were made by a General Medical Council kangaroo court in 2010, whose panel chairman, Dr. Surendra Kumar, was a longstanding shareholder of GlaxoSmithKline, the manufacturer of the MMR vaccine used in the UK. The GMC asserted that Wakefield and two of his colleagues had committed grave acts of professional misconduct. These accusations were widely disseminated in the media. Most media reporting did not mention that, already in 2004, Wakefield and his co-authors had provided a point-by-point rebuttal of all allegations. Their rebuttals were published by the Lancet, whose editors also published their own rebuttal.186

None of the widely broadcast smearing of Wakefield addressed the concerns he presented in his paper. Anyone acting in good faith who has studied medicine or biology knows that the causes of a complex neurological disorder like autism are probably multifactorial. While it seems that 122only a small percentage of children who receive the MMR shot experience the syndrome with the temporal connection that Wakefield documented, the cases in which this has been observed are so catastrophic for the child and parents that they warrant great scrutiny. To date, not a single fervent critic of Wakefield’s paper has even begun to consider the possibility that the MMR shot in the growing battery of nearly a dozen shots could play a contributing role in the genesis of autism spectrum disorder. Likewise, none of these critics have even begun to develop a plausible explanation for what is causing the stupendous spike in autism.




123
Chapter 19 Intrigue in the U.S. Court of Federal Claims

The Omnibus Autism Proceeding was held pursuant to the National Vaccine Injury Compensation Program, established by the National Childhood Vaccine Injury Act of 1986. As the reader will recall, this act granted liability protection to vaccine manufacturers. As a compensatory gesture to the parents of vaccine injured children, the act established an “injury compensation trust fund” administered by the U.S. government and funded by an excise tax on vaccines recommended by the CDC for children. As was the case with the Swine Flu Affair of 1976, the government was apparently surprised by the number of claimants. Over the span of the 1990s and early 2000s, thousands of parents claimed their children had developed autism shortly after vaccination. A total of 5,617 petitioners were aggregated into an Omnibus Autism Proceeding in the Court of Federal Claims that began in 2002.

In response to this potentially catastrophic liability, the administrators (called “Special Masters” instead of judges) asserted that the proceeding would begin with three test cases to determine if there was evidence of a causal link between administration of vaccines and the autism syndrome purportedly suffered by the children of the other 5,614 petitioners. These cases were selected to test claims based on the following three theories:


	MMR vaccines and other thimerosal-containing vaccines can combine to cause autism

	Vaccines containing thimerosal cause autism

	124MMR vaccines alone (with no mention of thimerosal) can cause autism



We believe that these narrow claims of causality—postulated by the claimants’ attorneys and their expert witnesses—were doomed to fail. During the 1990s, several attorneys got initial traction in civil courts with the claim that thimerosal toxicity caused autism. We can’t help wondering if at least some of these lawyers (knowingly or unknowingly) led their clients down the primrose path with this strategy, because it left them vulnerable to the counterargument that autism does not resemble mercury poisoning closely enough to justify a plausible claim of causality. We believe that a far more plausible theory is that some children are susceptible to having an injurious neurological reaction to receiving shots containing multiple pathogens (live-attenuated and inactivated) and adjuvants all at once.

Space does not allow for a complete telling of the convoluted, confusing, and appalling Omnibus Autism Proceeding. Author Wayne Rohde presents a thorough account of it in his book, The Vaccine Court: The Dark Truth of America’s Vaccine Injury Compensation Program. Suffice to say, the U.S. government and the vaccine manufacturers it was protecting had a vast incentive not to acknowledge the causal link between vaccines and autism. It is therefore not surprising that the process was manipulated by outside interests and that medical experts and petitioners were subjected to intimidation.

An especially intriguing passage in the Omnibus Autism Proceeding— the stuff of a mafia thriller—began with the expert witness testimony of Dr. Andrew Zimmerman, a pediatric neurologist from Kennedy Krieger Institute in Baltimore. Six weeks prior to the start of a test case hearing (Cedillo v. HHS), Zimmerman submitted an opinion to the court, stating “There is no scientific basis for a connection between measles, mumps, and rubella (MMR) vaccine or mercury (Hg) intoxication and autism.” However, on June 15, 2007, he explained to Department of Justice attorneys that they should not interpret this as a blanket statement. As he later put in an affidavit about the incident:
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I spoke with DOJ attorneys, and specifically the lead DOJ attorney, Vincent Matanky in order to clarify my written expert opinion. I clarified that my written expert opinion regarding Michelle Cedillo was a case specific opinion . . . and not intended to be a blanket statement as to all children and all medical science. I explained that I was of the opinion that there were exceptions in which vaccinations could cause autism. More specifically, I explained that in a subset of children with an underlying mitochondrial dysfunction, vaccine induced fever and immune stimulation that exceeded metabolic energy reserves could, and in at least one of my patients did, cause regressive encephalopathy with features of autism spectrum disorder. I explained that my opinion regarding exceptions in which vaccines could cause autism was based upon advances in science medicine and clinical research of one of my patients in particular.187



We now know that his “patient in particular” was Hannah Poling, daughter of Dr. Jon S. Poling, MD, PhD, Department of Neurology and Neurosurgery, Johns Hopkins Hospital. At the time that Dr. Zimmerman wrote his initial opinion, he (somehow) didn’t know that Dr. Poling and his wife Terry were petitioners. It seems odd that he didn’t know this, because just one year earlier, he published a paper with Dr. Poling titled “Developmental Regression and Mitochondrial Dysfunction in a Child with Autism” in which they described Hannah’s case.


A 19-month-old girl was born after a normal full-term pregnancy. There was no family history of autism or affective, neuromuscular, or hearing disorders. Her development was progressing well, with normal receptive and expressive language and use of prelinguistic gestures, such as pointing for joint attention. Imaginary play and social reciprocity were typical for age. She used at least 20 words and could point to five body parts on command. Several immunizations were delayed owing to frequent bouts of otitis media with fever. Within 48 hours after immunizations to diphtheria, tetanus, and pertussis; Haemophilus influenzae B; measles, mumps, and rubella; polio; and varicella (Varivax), the patient developed a fever 126to 38.9°C, inconsolable crying, irritability, and lethargy and refused to walk. Four days later, the patient was waking up multiple times in the night, having episodes of opistho-tonus, and could no longer normally climb stairs. Instead, she crawled up and down the stairs. Low-grade intermittent fever was noted for the next 12 days. Ten days following immunization, the patient developed a generalized erythematous macular rash beginning in the abdomen. The patient’s pediatrician diagnosed this as due to varicella vaccination. For 3 months, the patient was irritable and increasingly less responsive verbally, after which the patient’s family noted clear autistic behaviors, such as spinning, gaze avoidance, disrupted sleep/wake cycle, and perseveration on specific television programs. All expressive language was lost by 22 months.188



Hannah’s vignette closely resembled that of many children who have developed similar symptoms within forty-eight-hours of vaccination and then regressed into autism. However, unlike most of the other parents, who possessed no medical authority, Hannah’s father was a neurologist at Johns-Hopkins hospital. Although Hannah presented no symptoms of mitochondrial dysfunction prior to receiving the vaccines, the paper’s authors considered the possibility that the dysfunction was an underlying genetic abnormality whose expression was triggered by the vaccines. As they put it:


This patient exemplifies important questions about mitochondrial function in autism and developmental regression. It is unclear whether mitochondrial dysfunction results from a primary genetic abnormality, atypical development of essential metabolic pathways, or secondary inhibition of oxidative phosphorylation by other factors.



Shortly after Dr. Zimmerman explained this to the DOJ attorneys, something very strange happened. As he put it in his subsequent affidavit:
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Shortly after I clarified my opinions with the DOG attorneys, I was contacted by one of the junior DOG attorneys and informed that I would no longer be needed as an expert witness on behalf of HHS. At the time of the above referenced conversation with the DOJ, I did not know that Hazelhurst v. HHS or Poling v. HHS were potential test cases in the OAP. . . . In my opinion, and to a reasonable degree of medical certainty, Yates Hazelhurst suffered regressive and encephalopathy with features of autism spectrum disorder as a result of a vaccine injury and the same manner as described in the DOJ concession and in Poling v. HHS.189



Though Dr. Zimmerman was dismissed before he could testify in the Cedillo hearing, his original affidavit was presented by these same DOJ attorneys as a blanket statement denying the link between vaccination and autism. With ruthless mendacity, DOJ attorney Vincent Matanoski stated in his closing argument for the test case Hazelhurst v. HHS.


I did want to mention one thing about an expert who did not appear here, but his name has been mentioned several times, and that was Dr. Zimmerman. Dr. Zimmerman actually has not appeared here, but he has given evidence on this issue . . . and I’m going to quote from respondents exhibit FF in the Cedillo case, which is part of the record in this case, as I understand it: “There is no scientific basis for a connection between the measles, mumps and rubella MMR vaccine or mercury, intoxication, and autism.”190



As Dr. Zimmerman later stated in his affidavit about this incident:


In my opinion, the statement by Mr. Matanoski during his closing argument, regarding my expert opinion, was highly misleading, and not an accurate reflection of my opinion regarding Michelle Cedillo [which] . . . was not intended to be a blanket statement as to all children and all medical science.
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The DOJ attorneys recognized that Hannah Poling’s case posed a formidable challenge to their blanket denial of the link between vaccines and autism, especially considering that their own witness in the Cedillo case, Dr. Zimmerman, had concluded there was a link between autism and vaccination in the Poling and Hazelhurst cases. And so, the DOJ attorneys dismissed Zimmerman before he could testify. They then made a separate settlement offer to Dr. Jon Poling and his wife Terri in November 2007. There was, however, a catch. In return for making this concession and settlement offer, the court required that the deal remain secret, and the evidence remain sealed.

The public would never have known that the government had conceded the link between vaccination and autism in the Poling case had the Special Masters’ concession memo not been leaked to reporter David Kirby, author of the 2005 book Evidence of Harm about vaccines and autism. Kirby was a regular contributor to the New York Times, but he published his report on the Poling concession in the February 25, 2008, issue of the Huffington Post (which subsequently retracted it). The following day, Kirby published a copy of the Special Masters’ concession memo.191 After Dr. Poling learned about the DOJ’s dismissal of expert witness, Dr. Zimmerman, and its deceptive use of his initial affidavit, he and his wife gave a March 6 press conference at which they stated, “The results in this case may well signify a landmark decision with children developing autism following vaccinations.”192

The conference was the subject of widespread media reporting, and the Vaccine Cartel responded with a damage control campaign. Serving as its chief propagandist was Dr. Paul Offit, who penned a New York Times Opinion (“Inoculated Against Facts,” March 31, 2008) in which he made several assertions about Hannah’s case as though they were settled science, and not merely his biased opinion. He then proclaimed, “On its face, the [court] expert’s opinion makes no sense.”193

Five days later, the New York Times published a letter to the editor from Dr. Poling and his wife Terri in which they stated:


Re “Inoculated Against Facts,” by Paul A. Offit (Op-Ed, March 31):
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Our daughter, Hannah, developed normally until receiving nine vaccines at once. She immediately developed a fever and encephalopathy, deteriorating into what was diagnosed, based on the Diagnostic and Statistical Manual of Mental Disorders, or D.S.M. IV, as autism. … Dr. Offit’s assertion that “even five vaccines at once would not place an unusually high burden on a child’s immune system” is theory and risky practice for a toddler’s developing brain. No one knows if Hannah’s mitochondrial dysfunction existed before receiving vaccines. Dr. Offit’s claim that Hannah had “already weakened cells” is unfounded. We support a safe vaccination program against critical infectious diseases. We need straight facts, serious science and speedy answers on these important issues.194



The government’s concession to Hannah Poling’s parents was a means of removing her case from the Omnibus Autism Proceeding so that it would have no bearing on the test cases and the Court’s decision for the other 5,617 claimants. About a year later, in February 2009, the Court ruled that none of the test cases had shown a causal link between vaccines and autism, and it therefore denied compensation to all the remaining petitioners.195
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Chapter 20 Autism Today

The Court’s decision did not stop the CDC from noticing the dramatically rising prevalence and incidence of autism. The trend seemed to have begun in the late eighties and continued unabated ever since. In 1960, autism is estimated to have afflicted 2 in 10,000 children in the United States.196 In 2000, the prevalence is estimated to have been 1 in 150 children aged eight years. According to an April 2025 CDC report, autism prevalence in 2022 is estimated to have been 1 in 31 children aged eight years.197 The cohort of eight-year-olds in 2000 were born in 1992. In that year, 15,556, children (ages 6 to 22 years) in the U.S. received special education services for autism spectrum disorder. By 2011 this number had increased by more than 25-fold, to 406,957.198

What could be causing the alarming increase of this debilitating and burdensome disease? A recent NBC News report presented the usual programmed answer to this question.


Genetic factors, and perhaps some environmental ones, too, might also be contributing to the trend. Precisely what those other factors are is still unknown, but researchers are at least clear on one fact: Autism has nothing to do with vaccines.

“We know for sure, for so many years now, that vaccines don’t cause autism,” said Santhosh Girirajan, an associate professor at Pennsylvania State University who studies the genetic underpinnings of neurodevelopmental disorders and wasn’t involved in the new study.
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“On the other hand, what we really don’t know is: What are the real, clear environmental factors that you should be avoiding?”199



Here the attentive reader may again wonder how Professor Girirajan and his colleagues “know for sure that vaccines don’t cause autism,” given that, by his own admission, he doesn’t know what environmental factors are causing it. Because most American children receive the shots on the childhood vaccine schedule, it is difficult to assemble a large control group of unvaccinated kids for performing a comparative analysis. A 2008–2009 study of unvaccinated Amish children found that 1 in 270 were diagnosed with autism spectrum disorder.200 According to CDC estimates, 1 in 68 children in the general, vaccinated public were diagnosed with autism during this period. How to explain the stark difference? Today, the typical doctor, researcher, or public health official will likely say that the Amish study was flawed or the result of cultural differences. Or they may claim that autism symptoms are more prevalent in the general population due to cultural factors to which Amish children aren’t exposed. The one thing that’s for sure (they will say) is that the spike in autism has nothing to do with all the antigens and adjuvants that are injected into infants and small children (as many as six shots in in a single visit) today.

This reflexive and categorical denial of even a possible link between vaccination and autism is a hallmark of vaccine orthodoxy. This posture steadfastly ignores a growing body of analyses showing that unvaccinated children have much lower rates of autism and related neuropsychiatric disorders (attention deficit disorder, tics, epilepsy). In January 2025, Mawson and Jacob analyzed 47,155 nine-year-old children continuously enrolled in the Florida Medicaid program from birth. The rates of autism were 1,179 in 43,032 (2.8 percent) in the vaccinated compared to 54 in 5,123 (1.1 percent) in the unvaccinated.201 The odds ratio of 2.7 was highly statistically significant. The probability of this finding happening by chance is essentially nil. Composite rates of related neuropsychiatric and learning disorders were over three-fold higher in the vaccinated. Data were internally consistent with an increasing number of associated and graded increased risks of autism.

In 2025, the CDC released data from sixteen research sites that use 133rigorous methods and large sample sizes to identify ASD. Analyzing 274,857 eight-year-old children, 8,854 had ASD, with two thirds having special educational needs. This represents a staggering 3.2 percent prevalence that is rising in epidemic proportions. Regional rates varied from less than 1 percent in Laredo, Texas to 5.3 percent in California. The dozens of CDC analysts who produced this report concluded with no expression of alarm.


Continued increases in prevalence and improvements in early identification of ASD could indicate increasing need for services. Opportunities exist to learn from successful policies, systems, and practices in different communities and implement approaches for equitable identification or service eligibility to help families or persons receive the support they need as early as possible to improve outcomes for children with ASD.202



The authors make no call to investigate this unprecedented and stunning increase in the prevalence of a grave childhood illness. Many public health commentators—especially those interviewed in the mainstream media— parrot the claim that the epidemic is an artifact of better awareness, detection, and expanded diagnostic criteria. This ignores the CDC’s published estimate found that over a quarter (26.7 percent) of children with autism in the United States meet criteria for profound autism.

Profound autism, a term formally recognized by the Lancet Commission, describes a subset of individuals with autism spectrum disorder (ASD) who require twenty-four-hour support and assistance due to significant intellectual disability and limited to no language skills.203 Many in this cohort cannot be toilet-trained or refrain from banging their heads on solid objects. Analyzing CDC estimates for 2022, we note that among the 34.6 million children in the United States aged eight and under, approximately 1.1 million were estimated to have ASD. According to CDC estimates, a quarter of these, or 275,000, suffer from profound autism. This is a stupendous burden for our entire society, overwhelming families, schools, and health systems.

Consider that the United States saw the highest incidence of polio 134in 1952, with over 21,000 cases of paralytic poliomyelitis, many with lifelong sequelae. This experience was the subject of enormous media coverage that terrified most Americans. And yet, rationally evaluated, it is dwarfed by the public health catastrophe of profound autism—i.e., 275,000 American children requiring intense, around-the-clock care for the rest of their lives. Nevertheless, most of the medical profession insists that our greatest societal imperative is to adhere to the routine childhood vaccine schedule, no matter the consequences.

Risk factors for ASD include common genetic variants, older age of parents at conception (thirty-five and older for mothers and forty and older for fathers) premature delivery (before thirty-seven weeks of gestation) and possible toxins in air, water, and food. Finally, there is the rampaging bull elephant in the room—i.e., the ever-increasing number of childhood vaccines, administered in combined products, often during the same clinic visit.

One of the strongest clues that combination vaccination is a risk factor for ASD are the testimonies of mothers. As Andrew Wakefield has pointed out, good mothers are exquisitely tuned to the behavior and moods of their infants. Again and again, they tell the same story. Their infants met all development milestones for their first twelve to twenty months of life. After a clinic visit in which the baby received multiple shots, the child experienced an acute reaction, with irritability, ceaseless crying, fever, vomiting, and febrile seizures. Following this terrifying experience, the children regressed into an absent and unresponsive syndrome diagnosed as autism.

Documentation of sudden infant deaths may also yield a clue about what is causing autism. Dr. Neil Miller analyzed 2,605 infant deaths reported to VAERS from 1990 through 2019. He noted that 58 percent occurred within three days post-vaccination. A total of 78.3 percent occurred within seven days post-vaccination.204 Miller’s study confirmed that infant deaths tend to occur in temporal proximity to vaccine administration.

In a notable “Child and Adolescent Twin Study” in Sweden, 27,092 twins were assessed at their ninth or twelfth birthdays. Diagnoses of 492 febrile seizures and 282 cases of epilepsy were compiled from data 135published by the Swedish National Patient Register. The study’s authors concluded: “After adjusting for epilepsy, a significant association between febrile seizures and autism spectrum disorder, developmental coordination disorder, and intellectual disability remained.”205

Nilsson et al, also from Sweden, reported that among children who have febrile seizures of any cause, a staggering 41 percent eventually suffer neurodevelopmental disorders, including ASD.206 Approximately two to five percent of US children between six months and five years of age experience febrile seizures each year. Thus, if a considerable proportion of febrile seizures occur shortly after children receive multiple vaccines, it is plausible that routine childhood vaccination accounts for a significant proportion of ASD cases.

In 2022, a Cuban research team led by Maria Robinson-Agramonte published an exhaustive review citing 236 references. They concluded that ASD is strongly associated with immune system dysregulation, especially with cytokines—inflammatory molecules that elevate after vaccination and penetrate the brain.207 It is a perfectly plausible hypothesis that for a subset of children, receiving injections containing up to twelve infectious disease pathogens (inactivated and live attenuated) and adjuvants to simulate their immune system will trigger an adverse reaction that causes a high fever and brain damage.

The Cuban authors also pointed out that allergic diseases are overrepresented in ASD, with asthma presenting more frequently in early life in children with this disorder. Other researchers have also documented a significant association of allergies (rhinitis, atopic dermatitis, and urticaria), type 1 diabetes, and Crohn’s disease with ASD. Food allergies may play a role in the gastrointestinal dysfunction frequently observed in autistic children, including those that were drawn to the attention of Andrew Wakefield. Whether this is primary or secondary to poor dietary habits, the microbiome signatures are distinctly abnormal.

The immunopathological mechanism underling this comorbidity in autistic children may be mediated by immunoglobulins and neuropep-tides derived from activated mast cells and basophils. These may release cytokines that affect the gut and the brain. Some parents of children with ASD have reported behavioral improvement after implementing a 136gluten- and casein-free diet. Fecal microbiota transplantation (FMT) may be helpful in the treatment of ASD, as rebalancing the gut microbiome has been shown to potentially improve behavioral symptoms.208

Multiple data sources suggest the autism epidemic is fueling an associated epidemic of so-called “gender dysphoria.”209 Autistic children are commonly ostracized and vulnerable to the flood of pornography and indoctrination strategies in K-12 schools that push the concept of gender fluidity. A significant fraction of transgender persons has been diagnosed with autism.

Many autism networks and related organizations promote the concept of “neurodiversity”—that is, the notion that autistic people are simply different and should not be regarded as suffering from a pathology. Advocates of the idea emphasize “the importance of recognizing and valuing the unique strengths and perspectives that neurodiversity brings to society.” This ideological conception aims to promote the self-esteem of autistic children and to console their parents with the thought that there is nothing wrong with their kids. This appears to be yet another distraction from the true challenge confronting American civilization—namely the urgent need to ascertain what is causing the autism epidemic.
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Chapter 21 The Bioterror Racket

As a tribal, warmaking animal, humans are easily excited and frightened by the prospect of being attacked or invaded by hostile foreigners. As James Madison pointed out, this has, going back to ancient Rome, enabled states to maintain large armies, even though doing so places an enormous burden on the taxpaying citizen and frequently threatens his liberty. In a June 29, 1787, debate at the U.S. Constitutional Convention, Madison remarked,


In time of actual war, great discretionary powers are constantly given to the Executive Magistrate. Constant apprehension of war has the same tendency to render the head too large for the body. A standing military force, with an overgrown Executive will not long be safe companions to liberty. The means of defence against foreign danger have been always the instruments of tyranny at home.210



Picking up this theme 174 years later, President Eisenhower warned Americans in his Farewell Address:


We must guard against the acquisition of unwarranted influence, whether sought or unsought, by the military-industrial complex. The potential for the disastrous rise of misplaced power exists and will persist. We must never let the weight of this combination endanger our liberties or democratic processes.211
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Madison and Eisenhower were worried about the power of the state’s war-making apparatus to subvert government of the people, by the people, and for the people. Towards the end of his life, Major General Smedley Darlington Butler—the most decorated Marine in U.S. history—concluded that War is a Racket, as he memorably characterized it with a speech he frequently gave in the early 1930s and in a 1935 book. As he stated in his speech,


The record of racketeering is long. I helped purify Nicaragua for the international banking house of Brown Brothers in 1909–1912. I brought light to the Dominican Republic for American sugar interests in 1916. In China I helped to see to it that Standard Oil went its way unmolested.212



At the time Butler wrote his speech and book, biomedical researchers had not yet established a tight-knit relationship with the U.S. military. The roots of this relationship go back to Walter Reed and yellow fever and continued to develop with Thomas Francis Jr. and influenza. In 1941, the Roosevelt administration created the Office of Scientific Research and Development. Directed by Vannevar Bush—who later became chairman of the board of Merck & Co.—the Office worked closely with pharmaceutical companies to mass produce penicillin for American soldiers.213 At that time, it became evident that there was no better customer than the U.S. government at war.

In the years 1936–1945, the Imperial Japanese Army’s Unit 731 conducted a covert biological warfare program in Manchuria, China in which it experimented with various pathogenic agents on Chinese, Russian, and Korean prisoners and dispersed these agents on various Chinese cities. An estimated 12,000 experimental human subjects were killed in horribly gruesome ways, and an estimated 250,000 Chinese people are estimated to have died from infectious diseases spread by Unit 731. In a notable example of the scientific mind becoming unmoored from human empathy and ethics, some Japanese doctors who participated in the program published their research findings in peer-reviewed journals with the claim that the experimental subjects were “Manchurian monkeys.”
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After Japan surrendered, General Douglas MacArthur granted secret immunity from prosecution to the doctors who ran the program in exchange for information about what they’d learned from their experiments. The U.S. military believed the information could be valuable and didn’t want it to fall into Soviet hands. According to historian Sheldon Harris in his book, Factories of Death: Japanese Secret Biological Warfare, 1932–1945, the U.S. government was complicit in concealing the program.214

Among the revelations that emerged after the war was that the Japanese Navy had contemplated launching an attack on U.S. West Coast cities, using carrier-based aircraft to disperse weaponized bubonic plague, cholera, typhus, and dengue fever. Waging war by dispersing biological agents in the atmosphere is a difficult endeavor because many pathogens are impaired by exposure to oxygen and sunlight. Starting with Unit 731, many biowarfare analysts have perceived anthrax spores to be the most promising bioweapon for airborne dispersion.

As part of its “Operation Whitecoat,” in September 1950, the U.S. Army conducted a simulated bioweapons attack on San Francisco. From a naval vessel two miles off the coast of the city, a large quantity of purportedly harmless Serratia marcescens and Bacillus globigii organisms were dispersed into a favorable onshore wind. The experiment revealed that most of San Francisco’s populace had inhaled substantial amounts of S marcescens.215 This experiment contributed to the development of an anthrax vaccine using filtrates of attenuated strains of the anthrax bacillus.

During the Cold War, the U.S. government was able to build and maintain the vast military-industrial complex that Eisenhower warned about because of the purported Soviet threat. During the 1960s, the United States and the Soviet Union developed advanced bioweapons. U.S. development was led by the U.S. Army Chemical Corps, which operated an R&D lab at Fort Detrick in Maryland, a testing site at Dugway Proving Ground in Utah, and a factory at Pine Bluff Arsenal in Arkansas that produced biological warfare agents and loaded them into munitions.

The program got some bad press in March 1968 when an open-air test of the nerve agent “VX” at Dugway Proving Ground got out of control and produced a toxic cloud that drifted off the test range and killed 140thousands of sheep in an adjacent grazing area.216 The DoD begrudgingly paid monetary damages to the farmers but refused to acknowledge responsibility for the incident. Additional bad publicity struck in 1969 when it emerged that the Army had been secretly disposing of leaking chemical weapons by shipping them across the country by train and loading them onto surplus ships that were scuttled at sea—an operation known as Project CHASE (an acronym for “Cut Holes and Sink ‘Em”).217 Learning of this incident, many in Congress perceived that the military was totally wanton and reckless.

In the wake of this bad press, the Nixon administration ordered a review of the chemical and biological weapons program and concluded that the latter was especially dangerous and morally repugnant. On November 25, 1969, Nixon hosted a White House press conference at which he announced, “Biological weapons have massive, unpredictable, and potentially uncontrollable consequences. They may produce global epidemics and impair the health of future generations.” Recognizing this, he declared that the United States had decided to destroy its biological weapons and limit its biological research program to defensive measures such as vaccines.

This was the first time in history that a major power had unilaterally banned an entire armament category, and it paved the way for the 1972 Biological and Toxin Weapons Convention (BWC). However, the provision for maintaining a “defensive” biological research program created a loophole that later came to be known as dual-use research of concern (DURC)—that is, researching and even enhancing potential bioweapons for the declared purpose of creating vaccines against them. A highly transmissible respiratory virus can be spread without military equipment and munitions. This loophole was the genesis of the disaster that struck humanity in early 2020.

With the Cold War ending in 1991, it seemed there were no major threats left in the world, at least none that could reach across the Atlantic and Pacific oceans to strike the American homeland. However, with the Iraqi invasion of Kuwait in that same year, the U.S. military remained in business. An anthrax vaccine, licensed in 1970, was administered to U.S. service personnel and the service personnel of four other nations who 141served in the Gulf War of 1991. Service personnel from thirty-one other nations also served in the combat theater. Suspicions subsequently arose that this vaccine may have been the cause of Gulf War Syndrome, whose symptoms included fatigue, headaches, joint pain, indigestion, insomnia, dizziness, respiratory disorders, and memory problems. Especially remarkable was the fact that symptoms of this syndrome were prevalent among vaccinated soldiers, but not among the unvaccinated. Norman Fenton, Professor of Risk Information Management at Queen Mary University of London, calculated “there is no more than a 1 in 1.25 million chance that the pattern of normal and abnormal rates of illness observed between the vaccinated and unvaccinated nations could happen without a causal explanation.”218 Moreover, between March 1998 to May 2001, the Vaccine Adverse Event Reporting System (VAERS), logged a very high rate of adverse event reports for anthrax vaccine relative to other vaccines: 1750 reports, or 1 report for every 300 vaccine recipients.219

President Clinton apparently wasn’t too concerned about this, as his administration mandated it for all U.S. service personnel. However, on June 5, 2001, with ongoing safety concerns about the vaccine, the Anthrax Vaccine Immunization Program was restricted “to include only designated special mission units, manufacturing and Department of Defense research personnel, and Congressionally mandated anthrax vaccine research.”220 About three months later, September 18, 2001—one week after the 9/11 terrorist attacks—letters containing anthrax spores arrived at news media offices and at the offices of senators Tom Daschle and Patrick Leahy, who were leading opposition to the Patriot Act. These attacks killed five people and infected seventeen others. These attacks resuscitated the military’s anthrax program, and on June 28, 2002, all military personnel were again required to receive the vaccine.

Though the attacks were staged to appear to be the work of either Iraqi agents or Islamic terrorists, the FBI suspected that the perpetrator was someone working within the American biodefense industry. Investigators claimed that Steven Hatfill, a biological weapons expert working at a company in McLean, Virginia was a suspect and conducted an intrusive and damaging investigation before exonerating him and paying a significant damage settlement in 2008.
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Another person of interest identified by the FBI in 2002 was Bruce Edwards Ivins, a scientist working at Fort Detrick’s biodefense lab. As author Scott R. Decker described the suspect in the book Recounting the Anthrax Attacks:


Ivins was a senior member of the US Army’s Bacteriology Division at USAMRIID and had been instrumental in anthrax vaccine development and production. Until recently, the army had viewed his vaccine work as critical. In December 1997, Secretary of Defense William S. Cohen went so far as to mandate that all US soldiers, sailors, and airmen receive the inoculation. However, claims of the vaccine being connected to Gulf War Syndrome . . . made Cohen’s directive controversial. Severe criticism by the media followed. Compounding the health and safety concerns, officials at the Pentagon began to view a widespread battlefield attack with anthrax as unlikely. . . . Also in year 2000, Ivins had coauthored a patent application for a new generation of vaccine developed through genetic engineering, which Ivins clearly hoped would replace the decades-old, controversial BioPort product.221



According to Decker, Ivins feared that his life’s work was imperiled. He therefore decided to show the U.S. government and media just how much the country needed his anthrax vaccine by attacking both establishments with anthrax spores. Even though the FBI quickly concluded the attacks were not the action of a hostile foreign agent, Ivins’s gambit initially worked as he intended. In June 2002, the DoD reinstated the anthrax vaccine mandate for U.S. service personnel and Congress passed the Public Health Security and Bioterrorism Preparedness and Response Act with additional funds allocated for vaccine development.222

However, due to ongoing safety concerns, the anthrax vaccine mandate for U.S. soldiers was again challenged in court, and protracted litigation ensued that lasted until 2008, when a federal judge upheld an earlier ruling that it was “a violation of federal law for military personnel to be subjected to involuntary AVA inoculation because the vaccine was neither 143the subject of a presidential waiver nor licensed for use against inhalation anthrax.”223

It’s a conspicuous fact that the FBI made little progress with its investigation while this court battle played out, raising the suspicion that the FBI’s focus on Steven Hatfill was a pretense for buying time while the court contest played out. After harassing Hatfill for six years, the FBI put Bruce Ivins under surveillance in April 2007. The investigation of him intensified only after the DoD lost the legal battle in March 2008. On July 29, 2008, Ivins purportedly committed suicide by overdosing on acetaminophen after he learned that he was probably going to be arrested. On August 6, 2008, federal prosecutors declared Ivins the sole perpetrator.224 In other words, according to the FBI, the anthrax bioterrorism attack of 2001 that seemingly justified the DoD’s controversial anthrax vaccine mandate for U.S. service personnel was committed by a senior DoD scientist.

Many independent investigators regarded the case against Ivins as controversial, though his brother, Tom Ivins, told NBC news, “It makes sense . . . he considered himself like a god.”225 We find it highly suspicious that the FBI only moved against him after the DoD lost its legal bid to maintain the anthrax-vaccine mandate for U.S. service personnel. What is clear about this incident is that it wasn’t Iraqi agents or Islamic terrorists who mailed the anthrax contaminated letters, but someone within the American bio-pharmaceutical complex—the is, the vast public-private partnership between the U.S. military, bio-labs, and pharmaceutical companies that claim to be in the business of protecting Americans from hostile foreigners and dangerous pathogens.

Reviewing the record of U.S. biodefense blunders over the last twenty-five years, one may reasonably conclude that the biggest threat to the American people is not hostile foreign actors or emerging infectious diseases, but the bio-pharmaceutical complex and its laboratories stocked with dangerous infectious agents and its obsession with creating experimental vaccines against them. The testimony of Tom Ivins that his brother Bruce “considered himself like a god” is apt and goes to the heart of the problem. Since Louis Pasteur’s quest for vaccine glory, biotechnicians 144have developed a pernicious mental habit of believing they know far more about nature than they do. Many of these men are catastrophically lacking humility and awareness of their limitations.

On March 19, 2003, the United States military launched its war against Iraq with the stated mission of disarming Saddam Hussein, whom the U.S. government claimed to be in possession of illegal weapons of mass destruction. Critical observers noted that if there was ever a time for Hussein to use these purported weapons—which were said to include anthrax and chemical agents—it was against the invading U.S. military. The salient fact that he didn’t, and the equally salient fact that no weapons of mass destruction were found, did not diminish the U.S. government’s zeal for further expanding the power of the national security state, especially the bio-security apparatus in which the alleged anthrax serial killer Bruce Ivins had worked.

In 2004, Congress passed the BioShield Act “to accelerate the research, development, purchase, and availability of effective medical countermeasures against CBRN [chemical, biological, radiological, and nuclear] threats.” The following year, Congress passed the Public Readiness and Emergency Preparedness (PREP) Act, which granted liability protection for “countermeasures” such as new vaccines against biological threats.226 While Ted Kennedy from Massachusetts grumbled about the PREP Act being a gigantic liability protection giveaway to Big Pharma, not a single Senator voted against it (though seven abstained from voting).227

The word countermeasure comes from the military lexicon and refers to technologies and actions for countering an attack. By the year 2005, it was hard for any sane person to imagine armed soldiers attacking the American homeland, especially considering the entire Atlantic and Pacific oceans are patrolled by a vast fleet of U.S. Navy vessels equipped with enough firepower to destroy entire cities. The new threat for the 21st century was purportedly not men that one can see and kill, but invisible pathogens that spread silently and insidiously, making everyone sick.

The American people were told that biodefense scientists could, with vast funding, counter this threat. In the event of a public health emergency—declared by the Secretary of Health and Human Services—these scientists and their associates in the pharmaceutical industry would create 145countermeasures such as vaccines to protect every man, woman, and child in the country from the invisible menace. All that was required of the citizenry was to trust this high priesthood of biotechnicians, and to accept that they could not be held liable if their products injured or killed people. What could go wrong?
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Chapter 22 A New Illness for a New Vaccine Era

In 1965, the British virologist David Arthur John Tyrrell—director of the Common Cold Unit—discovered a new virus. Under an electron microscope, the nucleocapsid appeared to be garlanded with a crownlike structure. As he related in his book Cold Wars: The Fight Against the Common Cold:


We looked more closely at the appearance of the new viruses and noticed that they had a kind of halo surrounding them. Recourse to a dictionary produced the Latin equivalent, corona, and so the name coronavirus was born.228



As the title of his book indicates, Tyrrell regarded coronaviruses as pathogenic insofar as they caused the common cold—the most common infectious disease in humans. Reviewing the historical chronicles of infectious disease, it seemed that the deadly respiratory viral pandemics documented in the past were more likely caused by influenza viruses than coronaviruses.

However, about twenty years after Tyrrell first described human coronaviruses, a gifted and industrious microbiologist named Ralph Baric began obsessively studying coronaviruses and looking for additional ways in which they could cause disease, especially by creating recombinant variants of a coronaviruses—a process at which he became increasingly adept with years of practice. Baric pursued this line of inquiry between 1481985 and 2002. In April 2002, he and his colleagues at the University of North Carolina filed a patent application for their Methods for Producing Recombinant Coronavirus.229 The contents of the patent application revealed that he had come a long way in discovering how to manipulate coronaviruses in his lab. The purpose of his work, he claimed, was to create recombinant coronaviruses in order to develop vaccines against them.

About seven months after Baric et al. filed their patent application, the first apparent cases of severe acute respiratory syndrome (SARS) were reported in Foshan, Guangdong China. In February 2003, several people, including an American businessman, staying in a Hong Kong hotel came down with the syndrome.230 The businessman then traveled to Hanoi, Vietnam, where he was hospitalized. Dr. Carlo Urbani, a WHO scientist in Hanoi, visited the patient and suspected he was suffering from a novel disease. Urbani himself contracted the disease and died on March 29, 2003, in Bangkok. On April 1, 2003, the WHO announced:


A new pathogen—a member of the coronavirus family never before seen in humans, is the cause of Severe Acute Respiratory Syndrome (SARS). The speed at which this virus was identified is the result of the close international collaboration of 13 laboratories from 10 countries.231



Between November 2002 and July 2003, SARS is estimated to have infected over 8,000 people from thirty countries and territories, and to have caused at least 774 deaths worldwide.

Looking back, it strikes us as a remarkable coincidence that “a new pathogen—a member of the coronavirus family never before seen in humans”—emerged just seven months after Ralph Baric et al. filed their patent application for Methods for Producing Recombinant Coronavirus. Quickly this “new pathogen” became all the rage in pandemic planning circles, and a flood of NIH and private foundation money was made available to coronaviruses researchers like Ralph Baric at UNC Chapel Hill. In June 2005, Professor Baric gave a talk titled “Synthetic Coronaviruses. Biohacking: Biological Warfare Enabling Technologies” at a DARPA/MITRE-sponsored event in Washington DC.232
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After the 2009 “Swine Flu Pandemic” proved to be a dud, many virologists began to wonder if another pandemic influenza as virulent as the 1918 Spanish Flu would indeed emerge in their lifetimes. A few years after influenza researchers Kawaoka and Fouchier made a splash by creating an H5N1 bird flu virus capable of respiratory transmission among ferrets, Baric and a British zoologist named Peter Daszak—President of EcoHealth Alliance—teamed up to obtain a massive, multi-year NIH grant bonanza to study coronaviruses that purportedly had the potential to emerge from bats into humans. Previously a wildlife conservation organization, EcoHealth under Daszak’s leadership rebranded itself as an institution for studying emerging infectious disease threats in areas such as southern China. EcoHealth claimed that expanding human development is encroaching on tropical forest habitats of animal species that could be viral reservoirs. Its goal was to catalog these viruses and predict which ones are most likely to jump species and infect humans.

Here it’s worth noting that even virologists who were instrumental in concealing the lab origins of SARS-CoV-2 have expressed profound skepticism about Daszak’s prediction concept. As Edward C. Holmes, Andrew Rambaut, and Kristian G. Andersen put it in a 2018 comment in Nature:


Determining which of more than 1.6 million animal viruses are capable of replicating in humans and transmitting between them would require many decades’ worth of laboratory work in cell cultures and animals. Even if researchers managed to link each virus genome sequence to substantial experimental data, all sorts of other factors determine whether a virus jumps species and emerges in a human population, such as the distribution and density of animal hosts. Influenza viruses have circulated in horses since the 1950s and in dogs since the early 2000s, for instance. These viruses have not emerged in human populations, and perhaps never will—for unknown reasons.233



Nevertheless, because of the 2002 SARS outbreak in China, Daszak and Baric were able to sell their research project to various U.S. federal agencies, including the NIAID, USAID, and the U.S. Army Medical Research 150Institute of Infectious Diseases (USAMRIID) in Fort Detrick, where alleged anthrax serial killer Bruce Ivins had worked.

The paper trail of Baric and Daszak’s work to modify bat coronaviruses in the lab to make them infectious to humans is so vast that only a U.S. Congressman or New York Times reporter could fail to see it. In 2013, Daszak and his collaborators at the Wuhan Institute of Virology published a paper (in Nature) titled “Isolation and Characterization of a Bat SARS-like Coronavirus That Uses the ACE2 Receptor.”234 As they put it, for the first time in history, they’d found two wild bat coronaviruses that would bind to the human ACE2 receptor. These two viruses were named,


	Bat SL-CoV-WIV1

	SHCOI4



Because these two virus species could (Daszak claimed) bind to human ACE2 receptors, they were (Daszak further claimed) of great interest to virologists who are in the business of anticipating which viruses could, in theory, mutate and evolve to infect and become transmissible among humans. Daszak’s 2013 paper with his WIV colleagues Xing-Ye Ge and Zheng-Li Shi attracted much attention in virology circles.

The following year, Daszak and Baric obtained multiyear NIH funding for a research project under the grant title “Understanding the Risk of Bat Coronavirus Emergence.”235 Continuing their work with Xing-Ye Ge and Zheng-Li Shi, Professor Baric performed gain-of-function work on the bat viruses SL-CoV WIV1 and SHCO15. They then published two papers in 2015 and 2016:


	“A SARS-like Cluster of Circulating Bat Coronaviruses Shows Potential for Human Emergence” (published in Nature Medicine).236

	“SARS-like WIV1-CoV Poised for Human Emergence” (published in Proceedings of the National Academy of Sciences, or PNAS).237
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In the first paper, Baric and colleagues describe how they created a “chimeric virus expressing the spike of bat coronavirus SHC014 in a mouse-adapted SARS-CoV backbone” and named it SHC014-MA15. In the second paper, Baric and colleagues describe how they “also produced WIV1-CoV chimeric virus that replaced the SARS spike with the WIV1 spike within the mouse-adapted backbone” and named it WIV1-MA15. Regarding their first chimera (SHCOI4-MA15), Baric et al. made the bold claim that it


. . . can efficiently use multiple orthologs of the SARS receptor human angiotensin converting enzyme II (ACE2), replicate efficiently in primary human airway cells and achieve in vitro titers equivalent to epidemic strains of SARS-CoV. Additionally, in vivo experiments demonstrate replication of the chimeric virus in mouse lung with notable pathogenesis.



These papers are just two pieces in the mountain of documentary evidence that SARS-CoV-2—the causative agent of COVID-19—was made in a laboratory by Ralph Baric and his Wuhan Institute of Virology colleagues. Another conspicuous document is Daszak’s March 24, 2018, proposal to the Defense Advanced Research Projects Agency (DARPA), titled “Project DEFUSE: Defusing the Threat of Bat-borne Coronaviruses,” seeking funding of $14,209,245. The reviewers at DARPA turned down the request because it proposed to do dangerous gain-of-function work on bat coronaviruses. Especially alarming was the proposal’s statement:


We will analyze all SARS-CoV gene sequences for . . . the presence of potential furin cleavage sites. SARS-CoV with mismatches in proteolytic cleavage sites can be activated by exogenous trypsin or cathepsin L. Where clear mismatches occur, we will introduce appropriate human specific cleavage sites and evaluate growth potential in Vero cell and HAE cultures.238
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Two years later, when SARS-CoV-2—the causative agent of COVID-19—emerged, virologists all over the world marveled that its genome contained a sequence for a furin cleavage site. This is the component of the SARS-CoV-2 spike protein that enables the virus to dock onto human lung epithelial cells, thereby initiating the viral replication process. It is the key feature of SARS-CoV-2 that made it infectious to humans.

One of the silliest lies told by Dr. Anthony Fauci has been his insistence that NIAID did not approve gain-of-function work by EcoHealth. Fauci has repeatedly asserted this in a loud and vexed tone, as though he is outraged by the mere proposition. And yet, Ralph Baric and his colleagues—including Zhengli-Li Shi at the WIV—plainly state in their 2015 paper,


These studies were initiated before the US Government Deliberative Process Research Funding Pause on Selected Gain-of-Function Research Involving Influenza, MERS and SARS Viruses. (phe.gov/s3/dualuse/Documents/gain-of-function.pdf). This paper has been reviewed by the funding agency, the NIH. Continuation of these studies was requested, and this has been approved by the NIH.



The official, stated reason for creating SARS-like bat coronaviruses in a lab was to create countermeasures against them to protect humanity if such viruses were ever to evolve naturally to emerge in the wild. At a 2015 workshop hosted by the National Academies of Science, Daszak stated,


Until an infectious disease crisis is very real, present, and at an emergency threshold, it is often largely ignored. To sustain the funding base beyond the crisis, we need to increase public understanding of the need for MCMs [Medical Countermeasures] such as a pan-influenza or pan-coronavirus vaccine. A key driver is the media, and the economics follow the hype. We need to use that hype to our advantage to get to the real issues. Investors will respond if they see profit at the end of process.239
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In other words, in addition to being a beneficiary of the federal grant gravy train, Daszak also positioned himself to be an investment consultant in vaccine development for coronaviruses. During the years 2016– 2019, multiple players in the bio-pharmaceutical complex prepared for the emergence or the lab release of a novel coronavirus. They correctly perceived that the opportunity to make a killing was in the offing.
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Chapter 23 Moderna’s Amazing Prescience

In 2017, a new BSL-4 lab was opened for business at the Wuhan Institute of Virology. The lab was conceived in 2003 during the SARS-CoV-1 outbreak and constructed by the French biotech company bioMérieux SA pursuant to a cooperative agreement between France and China.240 The CEO of bioMérieux during the years 2007–2011 was man named Stéphane Bancel, who headed the company during the planning phase of the new lab and the training of its Chinese staff at bioMérieux’s facilities in Lyon.

In 2011, it seemed like an extraordinary—perhaps even quixotic— decision for Bancel to leave his plum position at bioMérieux to become the CEO of the small, Cambridge, Massachusetts startup Moderna. At the time, the company had one employee and was exclusively focused on developing mRNA therapeutics.

“When I resigned from my last company, bioMérieux, to start on this journey at Moderna, I told my wife there was only a 5 percent chance it would work out,” Bancel stated in a December 2020 interview.241

Two years after its founding, Moderna—short for “Modified RNA”— drew interest from DARPA, which awarded it a $25 million grant to develop messenger RNA (mRNA) therapeutics.242 In 2016, Moderna began collaborating with the National Institute of Allergy and Infectious Diseases (NIAID) to develop mRNA vaccines against the SARS and MERS coronaviruses.243

Here it is worth contemplating the possibility that creating an mRNA vaccine may be the most ambitious endeavor ever undertaken—an 156endeavor that reminds us of the myth of Prometheus, who stole fire from the gods to give it to man. Readers of this book are encouraged to read carefully and try to understand the National Human Genome Research Institute’s description of Messenger RNA:


Messenger RNA (abbreviated mRNA) is a type of single-stranded RNA involved in protein synthesis. mRNA is made from a DNA template during the process of transcription. The role of mRNA is to carry protein information from the DNA in a cell’s nucleus to the cell’s cytoplasm (watery interior), where the protein-making machinery reads the mRNA sequence and translates each three-base codon into its corresponding amino acid in a growing protein chain. Messenger RNA or mRNA. So, mRNA really is a form of nucleic acid, which helps the human genome which is coded in DNA to be read by the cellular machinery. . . . So this is really a fundamental link between what we think of as being the code of life and the actual cell being able to construct a living organism. And in that sense, although DNA gets discussed a lot more than RNA, mRNA is a really crucial piece of the fundamental way in which the living organism is created.244



What Moderna and its NIAID partner aspired to do was to create the messenger RNA sequence of a protein of a pathogenic coronavirus and to inject it into the protein-making machinery of cells in the human deltoid muscle, instructing this machinery to make this foreign protein. In other words, creating an mRNA vaccine may be characterized as the aspiration to program “the code of life to construct a living organism.” In this respect, the creators of mRNA vaccines remind us of Eldon Tyrell, the fictional founder and head of the Tyrell Corporation in the 1982 film Blade Runner. Tyrell is the godlike genius who used genetic code to create androids that are indistinguishable in appearance from humans.

A theoretical advantage of messenger RNA to produce viral proteins was that it could eliminate the so-called Vaccine Gap that had plagued earlier influenza vaccine developers—that is, the time between a new pandemic strain emerging and the mass production of vaccine by growing 157the new strain in embryonated chicken eggs. However, note that using mRNA to instruct human cells to produce a viral protein is different from a wild virus that invades a host cell and parasitically uses it to replicate. This action triggers the human immune system to respond with an array of complex biochemical processes—not merely antibody production—to neutralize the invader.

While creating an mRNA vaccine against a coronavirus seems like a godlike enterprise, an obvious shortcoming is that it would result in the production of only one viral protein (antigen) for the human immune system to recognize. This could impair the immune system’s ability to recognize and respond to subsequent variants of the wild pathogen. Thomas Francis Jr. perceived this to be a kind of imprinting of the first antigen on the immune system, and he (whose father was a Presbyterian minister) called it original antigenic sin. Closely related is the phenomenon of antibody-dependent enhancement, in which vaccine-induced antibody immune responses could result in enhanced SARS CoV-2 acquisition or increased disease severity.245 The developers of Moderna’s mRNA vaccine certainly understood this risk, as did Anthony Fauci, so it’s hard to understand why they apparently ignored it. At any rate, we suspect that Fauci understood all along that frequent boosters would need to be part of the product package.

On February 4, 2016, Stéphane Bancel patented a 12-nucleotide genetic sequence that could, apparently, have value for an mRNA therapeutic application.246 Six years later, this sequence was found to perfectly match the 12-nucleotide sequence encoding the furin cleavage site in the SARS-CoV-2 spike protein. As previously noted, the furin cleavage site is the key feature of SARS-CoV-2 that made it infectious to humans. The authors of the paper in which this finding was published stated, “Conventional biostatistical analysis indicates that the probability of this sequence randomly being present in a 30,000-nucleotide viral genome is 3.21×10^-11”—that is, 1 in 321 billion.247

Another organization that was, in 2016, positioning itself to invest in coronavirus vaccines was CEPI—Coalition for Epidemic Preparedness Innovations—founded principally by the Bill and Melinda Gates Foundation and the World Economic Forum. On November 16, 2016, 158CEPI published its “Preliminary Business Plan”—a prospectus that it sent out to donors and participants. Its executive summary set forth The Challenge and The Opportunity:


The Challenge

As the recent SARS, MERS, Ebola and Zika outbreaks demonstrate, new diseases can emerge quickly and unexpectedly. . . . To ensure robust and effective private sector participation in future outbreaks, industry will require a reliable risk/reward sharing system, a prioritization system for EIDs, and a clear development pathway for emergency-use vaccines.

The Opportunity

CEPI . . . will rationalize and accelerate research and development responses to new outbreaks by coordinating resources of industry, governments, philanthropic organizations and NGOs, prioritizing development goals, and facilitating the advanced development of vaccines for EIDs.248



The “Preliminary Business Plan” is dedicated entirely to vaccine development. Not once does the sixty-page document mention treating emerging infectious diseases. Treatment simply wasn’t in the business plan.

Another curious feature of the development timeline for Moderna’s COVID-19 vaccine was a Material Transfer Agreement from NIAID/Moderna (“Provider”) to Ralph Baric (“Research Recipient”). The Agreement specifies the transfer of “mRNA coronavirus vaccine candidates developed and jointly owned by NIAID and Moderna” to Dr. Baric “to perform challenge studies with the mRNA vaccine.”249 The Agreement is signed by Ralph Baric on December 12, 2019—nineteen days before the Wuhan Municipal Health Commission announced the first cases of pneumonia that were subsequently identified as COVID-19.

Why did NIAID and Moderna believe that Dr. Baric was equipped to challenge their “mRNA coronavirus vaccine candidates” that they were ready to deliver to him twenty-four days before the genome of SARS-CoV-2 was published on January 5, 2020? The timing of this agreement 159raises the suspicion that Dr. Baric already possessed samples of SARS-CoV-2 in his lab.

On March 16, 2020—just five days after the WHO declared SARS-CoV-2 to be the causative agent of the COVID-19 pandemic—NIAID issued a press release stating that it had commenced human trials of its mRNA-1273 vaccine, developed by NIAID scientists and their collaborators at Moderna. CEPI supported the manufacturing of the vaccine candidate for the Phase 1 clinical trial.250

Eight months later, on December 17, Moderna was granted emergency use authorization for its mRNA vaccine. This vaccine, along with Pfizer/BioNTech’s mRNA vaccine, were presented by the U.S. government and mainstream media as the only solution to the COVID-19 pandemic. All other approaches to dealing with the illness, including early home treatment, were ruthlessly suppressed. In April 2020, with Moderna stock jumping on the news of its vaccine trial, Stéphane Bancel became a billionaire.251




161
Chapter 24 Reckless New World

Authors’ Note: In the year 2020, the story of vaccination took a very personal turn for co-author Peter McCullough, MD, who wrote the following chapter in the first-person point of view.

I was born in 1962, fourteen years after the diphtheria, tetanus, and cellular pertussis vaccines were combined into a single injection (DTP). By the age of two, I had received three DTP, three Salk injected inactivated polio (IPV), and one live measles vaccine. While IPV protected the vaccinated child, it did not stop the poliovirus from spreading between children. Between the ages of two and sixteen, I received four oral polio vaccines (OPV) for extra good measure. My parents believed that if any disease was worth preventing, it was polio. Visions of the iron-lung machine and paralyzed children guaranteed that the McCullough boys were double covered for polio.

The biggest health threat I faced as a child was recurrent streptococcal tonsillitis/pharyngitis, which caused my tonsils to swell to the size of golf balls. I was suffering the same fate as my Irish immigrant forefathers, which placed me at risk of serious damage to the heart valves and kidneys. My great grandmother died at age thirty-two of Bright’s disease, or post-streptococcal glomerulonephritis. My grandfather died at age fifty-six of complications after mitral valve surgery for post-streptococcal rheumatic mitral stenosis. To this day, there is no vaccine for post-streptococcal diseases.
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On the advice of my doctor, I underwent a tonsillectomy to break the chain of streptococcal damage to my lineage. My surgery in 1969, followed by several days of in-patient recovery, has been the only hospitalization of my life. I went on to have fewer sore throats and no organ damage from step infections. Nowadays, tonsillectomies are rarely performed because infections are rapidly diagnosed and treated with antibiotics. Even with no vaccine, the problem is well managed.

During my career as an internist and cardiologist, I fully participated in routine vaccination and amassed a total of 69 dose administrations, including annual influenza vaccines. Hepatitis B, and MMR vaccines were strongly encouraged by hospital human resources. Annual influenza vaccines were compulsory. Indeed, the influenza vaccine became the most important regulatory feature of my work, more so than even keeping timely medical records. If I failed to produce documentation of my annual flu shot, I would be kicked off hospital staff. However, apart from once being annoyed at the inconvenience of needing a flu vax on New Year’s Eve, I never perceived vaccines in a negative light. On the contrary, every time I saw invasive pneumococcal sepsis with fulminant pneumonia, pleural and pericardial effusions, and the destruction of heart valves, I reckoned that if even one terrible case could be avoided with the pneumococcal vaccine, the program was worth it.

Sometime around 2010, I read a story about a young, dashing British gastroenterologist named Andrew Wakefield who had been “discredited” for his publication on the MMR vaccine and the development of childhood autism. At the time, I assumed his punishment—stripped of his academic rank and medical license—was deserved, though perhaps too severe. Shortly before the Covid pandemic, I made a trip to India for which I took the hepatitis A and typhoid vaccines. Around that time, my brother told me about a colleague at his investment firm who took several vaccines for a work trip abroad and quickly developed Guillain-Barré syndrome (GBS), which left him paralyzed, bedridden, and permanently disabled. I took consolation in the thought that such devastating side effects must be very rare.

As we document in our book, The Courage to Face COVID-19: Preventing Hospitalization and Death While Battling the Pharmaceutical 163Complex, my experience trying to treat patients during the pandemic prompted me to reevaluate our health-care system. Especially disturbing was my perception that the system was ruthlessly suppressing the early treatment of COVID-19 to promote a new generation of untested, highly experimental messenger RNA (mRNA) vaccines.

On July 22, 2020, the U.S. Department of Defense issued a press release that opened with the following paragraph:


The U.S. Department of Health and Human Services and the Department of Defense (DOD) today announced an agreement with U.S.-based Pfizer Inc. for large-scale production and nationwide delivery of 100 million doses of a COVID-19 vaccine in the United States following the vaccine’s successful manufacture and approval. The agreement also allows the U.S. government to acquire an additional 500 million doses.252



How did the DOD already know that Pfizer’s vaccine would successfully complete its trials for safety and efficacy? The phase II/III clinical trial hadn’t even started yet. To me, the press release raised the suspicion that approval of the vaccine was a fait accompli. I got the eerie feeling that the people running the HHS and DOD had already decided it would be approved, regardless of what the trials revealed.

Later I read the whistleblower testimony of Brook Jackson, a trained clinical trial auditor who, in September 2020, worked at the Ventavia Research Group, one of the labs contracted by Pfizer to perform the trials. In her fifteen years of experience, she had never seen such gross violations of safety and data integrity protocols. And yet, the lab’s directors showed little interest in correcting the lapses. On the morning of September 25, 2020, she emailed the FDA to report her concerns and was fired from Ventavia that afternoon. A few days later, an FDA inspector called to discuss her report, but the agency apparently took no action.253 All this odd behavior suggested that all parties involved were merely going through the motions of performing a clinical trial of Pfizer’s vaccine candidate.

Operation Warp Speed struck me as reckless gamble with the health of mankind, and in August 2020, I published an op-ed in The Hill titled “The 164Great Gamble of the COVID-19 Vaccine Development Program.”254 As I pointed out, the monolithic emphasis on vaccination impaired and even prevented research on treating patients who were already suffering from acute illness. Most hospital deaths could have been prevented by the prompt administration of early treatment at home.

In December 2020, I thought it very strange that COVID-19 vaccines were rolled out to hospital staff before nursing home residents received them. I witnessed young, healthy doctors and nurses rushing to get the shots while elderly patients were still falling deathly ill from the novel coronavirus. I was contacted by hospital staff to go to the lobby for my COVID shot. I replied that I’d already had the symptomatic illness, confirmed by a PCR test, and therefore didn’t need a vaccine. Indeed, getting the shot after I recovered from COVID-19 risked triggering a dangerous exaggerated immune response.

After the vaccine was rolled out to the public, I received numerous reports of patients who suffered grave adverse events when they were senselessly pressured into getting the vaccine after they recovered from COVID-19 illness. This was just one of many examples of tried-and-true medical practice being thrown out in the mad rush to embrace the new vaccine, which was represented as conferring better immunity than natural immunity. This struck me as an extraordinarily fanciful notion. Since Jenner, the entire vaccine enterprise was predicated on introducing a weakened version of a pathogen to the body to induce its immune response. The COVID-19 vaccine was designed to instruct the deltoid muscle to produce the spike protein of the SARS-CoV-2 virus to induce the body’s immune response to this protein. How could this convoluted process produce better immunity than exposure to the virus and all its antigens? This notion implied that the novel technology did not so much activate the human immune system as improve it, suggesting that its designers had somehow transcended nature.

To my great surprise, hospital staff continued contacting me for weeks with the aviso that I should get the shot anyway. That’s when it hit me that the aim of the entire pandemic response was directed at that goal of global mass vaccination. The “emergency countermeasure” vaccine was a novel, genetic biotechnology whose duration in the body and effects on 165the body were unknown. Though the motive remains unclear, it seemed that some overarching power had deemed it imperative for everyone to receive the shot. I found this utterly stupendous. Never in the history of modern, science-based medicine had my profession claimed that a drug was suitable for everyone, with zero contraindications.

Events in the winter and spring of 2021 reminded me of Aldous Huxley’s 1931 novel Brave New World about a dystopian World State that engineers and controls every aspect of human life. Taking their cue from our public health agencies, our government representatives and our media told us daily that COVID-19 was something like the dominant natural force on earth, and that responding to it was the key organizing principle of public policy and society. We were, it seemed, in a state of total warfare against the SARS-CoV-2 virus, and the only weapon at our disposal were the new mRNA vaccines. From my perspective as a doctor who’d been practicing medicine for over thirty years, we had entered not a brave, but a reckless new world. Scarcely a day went by without news of another time-tested principle of safe medical practice being tossed by the wayside.

Especially stunning to me was CDC Director Rochelle Walensky’s April 2021 conversation with Dr. Eric J. Rubin (editor of The New England Journal of Medicine) in which she vehemently advocated COVID-19 vaccination for pregnant women, even though it hadn’t been tested on pregnant women.255 This was a flagrant violation of the “Golden Rule of pregnancy”—namely, that novel and/or potentially harmful substances are never used when new human life is being formed and nurtured within the womb. For my entire career I’d taken for granted that we’d already learned this lesson the hard way from the diethylstilbestrol (DES) and thalidomide disasters. After Walensky’s approval, millions of pregnant women who wouldn’t have dared drink a solitary glass of wine lined up to get an experimental genetic shot that had been developed “at warp speed.”

Almost as alarming was the FDA’s October 29, 2021, decision to authorize the Pfizer-BioNTech COVID-19 vaccine for emergency use in children five through eleven years of age (revised in June 2022 to include all children six months and older).256 By then it had become abundantly clear from the CDC’s own data that COVID-19 illness posed virtually zero risk of hospitalization and death to young children. Indeed, I 166repeatedly observed children, who have a large and very active thymus, completely recover from COVID-19 infection less than forty-eight hours after the onset of symptoms.

Likewise, by the beginning of 2021, it had become abundantly clear that COVID-19 illness posed virtually zero risk to young athletes in top cardiovascular condition. Nevertheless, most college and professional leagues forced them to receive the experimental injections to participate in their sports. As a cardiologist, I found it the cruelest of ironies that, while such athletes were at the lowest risk of suffering severe COVID-19 illness, they (especially young males) were the highest risk cohort for suffering vaccine-induced myocarditis, or inflammation of the heart muscle. The first case of fatal, autopsy proven mRNA COVID-19 vaccine myocarditis was reported in The New England Journal of Medicine, on August 18, 2021.257 This should have put a hold on the entire vaccine campaign until vaccine myocarditis was thoroughly investigated.

A few days after the FDA announced it had approved the vaccine for children, I received a report on the deliberations of the Vaccines and Related Biological Products Advisory Committee about the decision. Attending the meeting was committee member, Dr. Eric Rubin, an adjunct professor of immunology and infectious diseases at Harvard University and editor-in-chief of The New England Journal of Medicine. As was revealed in the transcript, Rubin said the following:

This is a much tougher one, I think, than we had expected coming into it. The data show that this vaccine works and it’s pretty safe. . . . And yet, we’re worried about a side effect that we can’t measure yet, but it’s probably real. And we see a benefit that isn’t the same as it is in older age groups.258

The “side effect” is myocarditis. By then, significant data had emerged that the Pfizer and Moderna vaccines presented an elevated risk for young people, especially male adolescents. I was already seeing it in my clinical practice. “A benefit that isn’t the same as it is in older age groups” was Rubin’s mealy-mouthed way of saying that young people have a much 167lower risk of severe Covid illness. After acknowledging the myocarditis risk, Dr. Rubin made the following statement:

So, for me, I think it’s going to revolve around two questions, whether there is going to be a use for this vaccine in this age group, and then how the decision gets made within this age group. It’s a very, sort of, personal choice. If I had a child who was a transplant recipient, I would really want to be able to use a vaccine. And there are certainly kids who probably should be vaccinated. The question of how broadly to use it, though, I think is a substantial one. . . . But I do think that it’s a relatively close call . . . But we’re never going to learn about how safe this vaccine is unless we start giving it. That’s just the way it goes. That’s how we found out about rare complications of other vaccines like the rotavirus vaccine. And I do think we should vote to approve it.259

“But we’re never going to learn about how safe this vaccine is unless we start giving it.” What kind of reasoning was this? The statement struck me as reckless bordering on criminally insane, and as I read it, I’d never been so appalled.

What could account for this monomaniacal desire for everyone, regardless of their risk profile, to get the shot? It was as though the public health agencies, medical profession, and public were in the grip of some wild enthusiasm for a new and untested technology. Often, I was struck by the thought that this mania was akin to a new religion.
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Chapter 25 In Vaccines We Trust

After being locked down and systematically terrorized by the mass media for most of 2020, most of humanity anxiously awaited the vaccine that was heralded as their savior and liberator. As vaccine investor and enthusiast Bill Gates repeatedly stated in the spring, the world would only be able to go back to normal “when almost every person on the planet has been vaccinated against coronavirus.”260 This was an uncanny thing for anyone to say, but especially for the man who had, just twenty-two years earlier, been widely considered the most ruthless monopolist since John D. Rockefeller. The proclamation that “almost every person on the planet” needed to be injected with a novel substance about which they knew nothing seemed like something out of a dystopian science fiction novel.

When the emergency-authorized mRNA vaccines were rolled out in December 2020, most of humanity was apparently unaware that they were not vaccines in the traditional sense of inactivated or attenuated pathogens that would induce an immune response. The new injections were the genetic code for instructing the body to create a foreign, toxic protein. Facebook CEO Mark Zuckerberg understood this, and he starkly contrasted with the public when, during an internal meeting with company executives on July 16, 2020, he stated:


I do just want to make sure that I share some caution on this because we just don’t know the long-term side effects of basically modifying people’s DNA and RNA to directly code in a person’s DNA and RNA. Basically, the ability to produce those antibodies and 170whether that causes other mutations or other risks downstream. So, there’s work on both paths of vaccine development.261



Molecular biologists had been tinkering with messenger RNA since 1961, when Jacques Monod, François Jacob, and François Gros at the Institut Pasteur in Paris presented a paper about it for which they later won the Nobel Prize.262 BioNTech was founded in 2008 and Moderna was founded in 2010 to create methods for using mRNA to intervene in disease processes such as cancer. Creating cancer therapies was the original concept of the founders of BioNTech.263

A major difference between natural mRNA—which is broken down by the body’s enzymes soon after it performs its function—and the “modified” mRNA produced by Pfizer-BioNTech and Moderna, is that the latter has been chemically altered with methods created by Katalin Karikó and Drew Weissman, who won the Nobel Prize in Physiology and Medicine in 2023 for their work on these modifications. Both use N1-methyl-pseudouridine-modified mRNA encoding the SARS-COVID-19 spike protein delivered with a lipid nanoparticle (LNP) formulation.264 These novel and highly experimental products were repeatedly injected into billions of people in 2021. We believe this was the largest and most ambitious experiment ever conducted on humanity.

Because most of humanity did not understand what they were being injected with, the creators of this injection apparently perceived it necessary to erect something akin to a religion that deified the vaccines. This came naturally to them because many perceived that, with their new messenger RNA vaccines, they were using God’s language to direct the cellular machinery of the human body to do their bidding. In his 2006 book, The Language of God, NIH director Francis Collins begins by quoting President Bill Clinton when he announced in early 2000 that the human genome had been sequenced. In fact, about 88 percent had been sequenced at that time, but as the leader of the Human Genome Project, Dr. Collins was apparently keen to make the big announcement sooner rather than later. At a press conference in the East Room of the White House, with Dr. Collins standing next to him, President Clinton announced,
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Today we are learning the language in which God created life. We are gaining ever more awe for the complexity, the beauty, and the wonder of God’s most divine and sacred gift.265

Here it is worth recalling the archetypal “Scientist Playing God” whose lineage traces back to Mary Shelley’s 1818 novel Frankenstein: or, The Modern Prometheus about a Swiss German doctor named Victor Frankenstein who applies his understanding of chemistry and electricity to create a living creature out of the dead. While this aspiration sounded interesting in theory, Frankenstein’s creation is monstrous, and when he is rejected by society, he becomes a vengeful serial killer. Already in 1818, Shelley intuitively understood that no matter how clever a scientist may be, he cannot mimic nature with accuracy. Nowadays we often see examples of this in older men and women who have undergone cosmetic surgery. Even the most skilled of plastic surgeons cannot mimic the bloom of youth that only nature can bestow.

An apt example of the “Scientist Playing God” is the already mentioned Eldon Tyrrell in the 1982 science fiction film, Blade Runner. Risa Peoples, the daughter of screenwriter David Webb Peoples, was studying microbiology and taught her father about DNA replication. Tyrrell, whom the lead android playfully calls “Maker” and “Father,” references this in his explanation of how the lead android, Roy Batty, was created. The code of life consists of the trinity of replication, transcription, and translation. Replication creates identical DNA strands; transcription converts DNA into messenger RNA (mRNA); translation decodes mRNA into amino acids, forming proteins essential for life functions. While this is an endlessly fascinating field, the practical applications of it are still in their infancy. Anyone who claims that all potential outcomes of this experiment were understood is either delusional or lying or both.

It appears the gods of biotechnology initially expected far more resistance from the lay public to receiving the experimental shots. In October 2021, Bayer Pharmaceuticals Division President Stefan Oelrich gave a speech to the World Health Summit in which he expressed his surprise at how many people had been willing to be experimented on. As he put it:
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I always like to say: If we had surveyed two years ago the public, ‘Would you be willing to take a gene or cell therapy and inject it into your body?’ we probably would have had a 95% refusal rate. I think this pandemic has opened many people’s eye to this innovation.266



From the outset of the pandemic, those who were said to be working “at the speed of science” to create a new vaccine were presented as high priests of molecular biology and vaccinology. They used lots of Latin and Greek words that lay people couldn’t understand. Anthony Fauci was presented by the adoring media as the Pope of the COVID-19 vaccine program. He frequently stated the mantra “follow the science,” which consisted of his edicts, issued like papal bulls, that no one was allowed to question. On June 9, 2021, Dr. Fauci implicitly invoked the doctrine of papal infallibility when he proclaimed, “Attacks on me, quite frankly, are attacks on science.”267

Those who did question Fauci in public forums and on the internet quickly ran afoul of an army of censors who worked for various internet policing organizations that resembled the Holy Office of the Inquisition during the Counter-Reformation. Doctors who advocated treating COVID-19 with old, safe, and effective repurposed drugs like hydroxy-chloroquine and ivermectin were branded as heretics and excommunicated from the college of physicians and from the rest of society. The safe medicines they recommended were banned as anathema that could not, under any circumstances, be dispensed, even to a patient dying in hospital to whom nothing else was being offered.

This religion wasn’t entirely new in that it appropriated existing religious iconography and symbols in the same way the early Roman Catholic Church overlaid Christian symbols and rituals onto existing religions throughout the Roman empire. We were reminded of this in 2022 when Vatican City issued a 20 Euro silver coin commemorating the COVID-19 vaccine. As the Numista catalogue describes it:


The coin depicts a doctor, a nurse and a young person who is ready to receive the vaccine. The Holy Father has repeatedly stressed the importance of vaccination, recalling that healthcare is “a moral 173obligation”, and it is important to “continue efforts to immunize even the poorest peoples.268



Note that the formulation “a young person who is ready to receive the vaccine” is identical to the formulation for a communicant “who is ready to receive the host”—in Italian “pronto a ricevere l’Eucaristia.”

The obverse of the coin bears the name Franciscus, the year 2022 (“Anno MMXXII”) and the Coat of Arms of Pope Francis. With this commemorative silver coin, issued in the name of Francis, the Holy Father officially endorsed the COVID-19 vaccine and bestowed upon it his sublime authority and prestige, thereby suggesting that the vaccine is something like the Savior of Mankind. On February 10, 2024, Pope Francis appointed Katalin Karikó as a member of the Pontifical Academy for Life, which had been founded in 1994 by Pope John Paul II “to represent the various branches of the biomedical sciences and those that are most closely related to problems concerning the promotion and protection of life.”269

Some churches suggested that the vaccine was a more powerful protector than Christ himself. A Methodist church in Cape Town, South Africa draped itself with an enormous banner proclaiming “The Blood of Jesus will not save you from Covid. Get vaccinated.” The words “Blood” and “vaccinated” were both printed in red script, suggesting that the vaccine resembles the Blood of Christ, only it possesses more protective power.

The Covid Vaccine Religion quickly resulted in a division of society between the Elect—that is, those who received the vaccine and would be saved by it—and the Reprobate who had not received it. This characterization is no exaggeration, as was evidenced by late night host Jimmy Kimmel’s performance on September 7, 2021, during a massive propaganda campaign to suppress ivermectin as a treatment for COVID-19. As Kimmel stated:


Fauci has said that if the hospitals get any more overcrowded, they’re going to have to make some very tough choices about who gets an ICU bed. That choice doesn’t seem so tough to me. Vaccinated person having a heart attack, yes, come right on in, we’ll take care 174of you. Unvaccinated person who gobbled horse goo, rest in peace, wheezy.270



In Kimmel’s view, which he propagated among his fans, those reprobates who refused salvation by the COVID-19 vaccine deserved to die. Top professional athletes such as Green Bay Packers quarterback Aaron Rogers271 and world champion tennis player Novak Djokovic were quarantined, ostracized, abused, and harassed, even after the CDC admitted that the vaccines didn’t prevent infection and transmission. Djokovic’s treatment at the hands of Australia’s authorities when he arrived in Sydney for the 2022 Australian Open was one of the most shameful moments in the entire sorry saga.272 He and Rogers were not persecuted because they posed a risk to others, but for rejecting the orthodoxy of the Covid Vaccine. Refusing to take it was the equivalent of an infidel refusing to convert to the One True Faith. In their case, their high status made their public repudiation of the vaccines especially threatening to the religion.

The persecution of Rogers and Djokovic highlighted a paradoxical notion that lay at the heart of this fanatical enterprise to vaccinate everyone. Millions of people believed that the vaccine would protect them. However, they were also terrified of being in the presence of someone who wasn’t vaccinated. This implied that the vaccine would only protect an individual if everyone he encountered had also received it, which in turn implied that the vaccine didn’t prevent infection. To be sure, it didn’t prevent infection, though few who placed their faith in it seemed to grasp this.

An especially disturbing manifestation of the Vaccine Religion was that the vaccine was repeatedly administered to people even after they suffered violent, adverse reactions to it. It didn’t matter that each shot in the primary series and subsequent boosters had clearly made them gravely ill. Because the vaccine had been deemed as an infallible savior, its administration was still deemed essential. In 2021, we received multiple reports about individuals who suffered increasingly severe reactions, including some that required hospitalization, to each subsequent booster.

The most astonishing feature of the Vaccine Religion was that the fervent faith of its votaries was not in the least shaken by the fact that the 175vaccine did not—as originally promised by its creators—prevent infection and transmission of the disease. Millions of vaccinated people noticed this when they repeatedly came down with Covid even after they received multiple boosters, probably due to antibody-dependent enhancement. Apparently recognizing that there was no way to obscure this reality, CDC director Rochelle Walensky publicly admitted on August 5, 2021, that the vaccines do not prevent transmission of SARS-CoV-2.273

With this admission, the entire rationale for COVID-19 vaccine mandates in various professions, among federal workers, in the military—and for traveling, attending public functions, and even visiting hotels and restaurants in cities such as Washington D.C.—collapsed. Nevertheless, these mandates were maintained by the Biden administration for several months after Walensky made her announcement. Why? Was doing so a symbolic expression of faith in the vaccines and their miraculous benefaction, even though they didn’t prevent infection? Or was there some other motive?

We couldn’t help wondering if the fanatically pursued global mass vaccination program was an expression of a much bigger plan for all of humanity. But what exactly was the plan, and who was behind it? Was it some sort of test or conditioning exercise to determine if all of humanity could be induced to accept a loss of individual bodily autonomy? Contemplating these questions often took us into the realm of speculative metaphysics. The global Covid mass vaccination program strikes us as one of the eeriest episodes in history.

While passionately embracing the notion that the COVID-19 vaccine was their salvation, most people never stopped to think that they knew nothing about it. Nor did they know anything about the array of tricks and deceptions that had been perpetrated to foist it onto humanity.
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Chapter 26 A Clinical Sleight of Hand

While humanity was fearfully waiting in a state of lockdown to be saved by a vaccine, few were aware that—long before the COVID-19 pandemic— preparations had already been made for US-led global immunization program. The 2005 PREP Act had laid the groundwork for the Secretary of Health and Human Services to trigger a national response akin to mobilization for war. Vaccines were deemed the equivalent of military countermeasures with liability shields and immense government funding, and their manufacturers were presumably salivating at the prospect of receiving a liability-free government contract. The US vaccine marketplace was already a $75-billion-dollar annual industry providing revenue streams to around thirty companies. A COVID-19 vaccine contract would likely result in a windfall profit of tens of billions in the first year of distribution.

Moderna enjoyed US government agency (DARPA, NIAID, and BARDA) support, while BioNtech—founded in 2008 in Mainz, Germany—partnered with Pfizer to produce its version of the mRNA COVID-19 vaccine.274 Also known as BNT162b2, the Pfizer-BioNTech shot also used messenger RNA to induce the recipient’s body to produce the coronavirus’s spike protein. This protein had been engineered in the Wuhan Institute of Virology in a joint US-Chinese collaboration.275

Pfizer conducted a single, large, phase II/III clinical trial among individuals who had not contracted SARS-CoV-2, excluding women of childbearing potential. The primary endpoint was symptomatic COVID-19 infection beginning seven days after the second vaccine dose. This trial 178began on July 27, 2020, and completed enrollment of 46,331 participants in January 2021. On November 18, Pfizer-BioNTech announced that, after conducting the primary efficacy analysis, their mRNA-based COVID-19 vaccine met all the study’s primary efficacy endpoints. On December 2, 2020, the Medicines & Healthcare Products Regulatory Agency (MHRA) in the U.K. authorized the Pfizer-BioNTech vaccine for emergency use, the first such authorization. Shortly thereafter, on December 11, 2020, the U.S. FDA authorized the Pfizer-BioNTech COVID-19 vaccine for emergency use.

News reels showed trucks leaving company headquarters with lifesaving vaccine vials packed in dry-ice, and people standing on the side of the road and cheering. These jubilant spectators were unaware that the approval process had been marred by deep and obvious flaws that allowed the company make shortcuts to declare the vaccine a success. Just a few months later, attentive observers recognized that this injection of genetic material, intended to induce immunity to SARS-CoV-2, was a dangerous failure.

The clinical trial did not count and analyze all events from the time of randomization. Failure to do so flouted the standard method used in randomized controlled trials knowns as intention to treat. Instead, Pfizer, with the blessing of the FDA and Operation Warp Speed, did not count SARS-CoV-2 illness until seven days after the second injection of 30 mcg mRNA. This discounted many COVID-19 cases in the Pfizer group immediately after the first and second shots. Moderna did not count symptomatic illness until two weeks after the second dose.276

Because the injections caused detectable reactions while the placebo did not, many subjects were not blinded—that is, they had a means of knowing they had received the vaccine. Those who received the vaccine and knew it assumed they were protected from COVID-19, which they’d heard from media reporting to be an invariably dreadful disease. Thus, many of the vaccinated who did contract Covid with only mild illness were not inclined to report it. The trial should have done weekly PCR testing on all subjects to ascertain the true prospective cohort rate of positive SAR-CoV-2 testing. Likewise, for each positive case in a subject’s 179household, all members should have been tested to see if the vaccine indeed blocked transmission.

By design, the BNT162b2 shot would induce the recipient’s cells to produce spike protein. However, because the body produced this spike in uncontrolled quantities for an uncontrolled duration, weekly levels should have been measured in the blood. At the very least, blood should have been drawn and saved for future analysis of spike protein pharmacokinet-ics. Additionally, laboratory tests should have been frequently performed with basic safety parameters for liver, kidney, and heart injury.

The vaccine trial had the wrong primary endpoint. Developing a mild case of the sniffles equivalent to a head cold was not clinically meaningful. Over the pandemic, 97 percent of Americans, vaccinated or not, contracted SARS-CoV-2 at least once. The proper endpoint should have been adjudicated COVID-19 hospitalization and death.277 Pfizer had selected a well-insulated healthy population in which approximately one percent contracted COVID-19 during the trial period,278 while positive test rates in many parts of the country were as high as 15 percent.

In November 2020, Pfizer announced favorable trial results. Trial participants were unblinded by week twenty, and placebo volunteers were invited to receive the modified mRNA injections. Pfizer’s announcement of the efficacy of its modified mRNA product was based on 162 out of 22,000 placebo recipients contracting COVID-19, compared to only 8 out of 22,000 vaccine recipients. None of the 162 placebo recipients who contracted COVID-19 died from the disease.279 The numbers of cases were too small to justify general conclusions with regard to COVID-19 morbidity and mortality.280 By declaring victory in November and quickly issuing a FDA briefing booklet, Pfizer and the FDA obscured the fact that the trial was still ongoing and that vaccine deaths were occurring. Furthermore, since only two months of data were compiled after the primary series, it was impossible to know how long protection would last. By April 15, 2021, just four months into the campaign, David Kessler, chief science officer for President Biden’s COVID-19 response task force told a congressional committee meeting that “boosters could be needed.”281 This was a tacit admission the shots were failing.
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Corinne A. Michels et al. has published a forensic analysis of deaths in the trial occurring before and after the FDA briefing booklet was prepared. At the time of the FDA’s Vaccines and Related Biological Products Advisory Committee (VRBPAC) meeting, neither Pfizer nor the FDA asked if any additional deaths had occurred between the end of data collection on November 14, 2020, and the meeting on December 10, 2020.

The FDA briefing booklet reported two deaths with BNT162b2 and four with placebo. The chilling reality is that Pfizer and VRBPAC concealed that twenty-one people who’d received BNT162b2 had died during the six months following vaccination, while only seventeen with the placebo had died.282 If this reality had been shown in the core slides and amended briefing booklet, it should have killed approval.

A presentation of detailed information about how a new FDA authorized products performs is supposed to be published in a ninety-day post marketing surveillance report. By March 10, 2021, no Pfizer report was posted on the FDA website. With months passing and still no report published, many observers became highly concerned. Attorney Aaron Siri filed a lawsuit to compel the FDA to release the Pfizer ninety-day data. Never had a pharmaceutical company and the FDA withheld safety data from the public.

After months of legal wrangling, the FDA’s attorney announced that the information would not be released for fifty-five years.283 However, a judge ultimately ruled in Siri’s favor. Eight months later, data started to trickle forth, revealing that 1,223 deaths had occurred shortly after vaccination with BNT162b2.284 Historically, companies have voluntarily withdrawn a product that caused between five and fifteen deaths during this ninety-day period, or the FDA has ordered the company to remove it. In 1976, the swine flu vaccine was removed from the market after twenty-five deaths and a few hundred cases of Guillain-Barré syndrome were reported. In the case of the Pfizer COVID-19 vaccine, to this day, there has been no safety review of these deaths, their causes, or discussion of how to make the vaccine safer. More than a dozen studies have reported all-cause mortality climbing since the rollout of the vaccines.

On August 23, 2021, a mere thirteen months after the trial began, BNT162b2 became the first FDA approved (as distinct from Emergency 181Use Authorized) COVID-19 vaccine. However, the product’s life on the market was brief. Because the new Omicron variant had supplanted the original wild type, as well as the alpha and the delta strains, the approved original formula was soon pulled from the market. This wasn’t surprising. Virologists have long understood that RNA viruses like corona and influenza rapidly mutate, enabling them to escape antibodies induced by previous strains. This is why a new flu shot (usually offering poor coverage) is rolled out every season.

Because of this predictable outcome, the FDA-approved shot was deemed ineffective against Omicron and replaced by Omicron EUA boosters that skipped human studies. Instead, they were tested only on laboratory rodents before they were released to the public. Multiple studies have demonstrated their negative efficacy, meaning these boosters make it more likely that the recipient will repeatedly contract COVID-19.285

Moderna, Janssen, and Novavax conducted similar trials to Pfizer’s and filed for EUA approval with the FDA. None of their ninety-day post-marketing dossiers have been published. Janssen did not produce boosters for mutant Spike proteins and withdrew their original product from the market.

On August 1, 2022, thoughtful and attentive cardiologists were stunned by the publication of a report that two teenage boys had died within the first week after receiving the second Pfizer-BioNTech COVID-19 dose. Autopsies confirmed that both had died of vaccine-induced myocarditis.286 Based on these deaths, the FDA should have—at the very least—directed Pfizer to issue a myocarditis warning, especially for adolescent males, in its package insert. In multiple public statements, including testimony to a December 7, 2022, Senate hearing, Dr. Peter McCullough cited these deaths and countless others as grounds for removing COVID-19 vaccines from the market.

As of April 25, 2025, 19,403 American deaths have been reported to the Vaccine Adverse Event Reporting System (VAERS), mostly by healthcare professionals who believe these deaths are vaccine related.287 Approximately 1,134 deaths on the day of vaccination have been reported, and 1,266 on the day after vaccination. A study published in 2010 by principal investigator Lazarus Ross, MBBS, MPH for Harvard Pilgrim 182Health Care, Inc. found that “fewer than 1 percent of vaccine adverse events are reported” to VAERS.288 Using the far more conservative estimate of 3.3 percent, or a 1 in 30 under-reporting factor, 19,403 yields a nationwide estimate of 582,090 US vaccine deaths.

The largest autopsy study published to date indicates that 73.9 percent of deaths after vaccination are a direct cause or significantly contributed to by COVID-19 vaccination.289 There are now more than four thousand peer-reviewed manuscripts in the medical literature concerning fatal and nonfatal COVID-19 vaccine injuries, including those recognized by regulatory agencies around the world. These include myocarditis, neurologic injury, thrombosis, and immunologic syndromes.

Especially terrifying are the increasing indications that the COVID-19 vaccines are contributing to widespread and devastating neurological conditions that resemble Parkinson’s and Alzheimer’s disease, which could eventually place a crushing burden on the national health-care and financial systems. On March 27, 2025, renowned cancer immunologist Dr. Patrick Soon-Shiong gave an interview with Tucker Carlson in which he expressed his grave fear that the COVID-19 vaccines had impaired the body’s immune system to fight cancer.290 He is merely the latest oncology scholar to express such concerns. Thus, the greatest experiment ever conducted on humanity is revealing itself to be the greatest bio-pharmaceutical disaster in history.
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Chapter 27 Conclusions

As a technology and public health measure, vaccines emerged from the 18th-century Enlightenment project of using science to free man from the suffering and death that nature had always inflicted on him. In some ways this has been a successful enterprise; in other ways it has failed. The failures have largely arisen from a conceptual error that we noted earlier—namely, the unexamined assumption that “medical science” is akin to Newtonian mechanics. Here it’s worth reiterating that the causes of sickness and health—both in individuals and in large populations—are immeasurably more complex and multifactorial than most other objects of scientific analysis. A complex situation is inevitably riddled with ambiguity and uncertain outcomes and therefore becomes a subject of opposing interpretations and debate.

The key to improving vaccines is to strip the enterprise of all dogma, ideology, and vested commercial interests, and to place it squarely in the realm of scientific investigation. This objective can only be achieved by welcoming discussion and debate instead of censoring it. It also requires demanding full transparency from vaccine manufacturers about their products. The first step is to eliminate the cozy relationship between the FDA and the pharmaceutical companies it is supposed to regulate—a relationship exemplified by FDA Commissioner Dr. Scott Gottlieb being appointed to Pfizer’s board of directors shortly after he left the agency in 2019.

Serious consideration should also be given to rescinding the liability protection granted to vaccine manufacturers by the National Childhood 184Vaccine Injury Act of 1986. This law should be reevaluated. Those who do so should start their analysis by reading the dissenting opinion of Supreme Court Justice Sotomayor in the case of Bruesewitz v. Wyeth LLC., which pertained to this Act. While the majority ruled in favor of the respondent, Wyeth LLC., Justice Sotomayor opined:


Neither the Act nor any other provision of federal law places a legal duty on vaccine manufacturers to improve the design of their vaccines to account for scientific and technological advances. Indeed, the FDA does not condition approval of a vaccine on it being the most optimally designed among reasonably available alternatives, nor does it (or any other federal entity) ensure that licensed vaccines keep pace with technological and scientific advances. Rather, the function of ensuring that vaccines are optimally designed in light of existing science and technology has traditionally been left to the States through the imposition of damages for design defects.291



We agree with Justice Sotomayor. In the absence of liability, vaccine makers are poorly incentivized to invest in improving their products’ safety. Instead of receiving blanket immunity, vaccine makers should produce a thorough and transparent statement of the benefits and risks of vaccination, and this could be incorporated in an informed consent document that parents are required to read carefully and sign before getting their kids vaccinated. To be sure, this program could only work if an exhaustive and transparent investigation is conducted to determine what is causing the autism epidemic. If vaccine makers have nothing to hide, they should welcome such an investigation. Until this happens, informed consent is impossible, and millions of Americans will remain suspicious about vaccines.

The business of vaccinating children and adolescents should always be governed by the principle of safety first, and never by reckless gambles such as the one proposed by New England Journal of Medicine editor, Dr. Eric Rubin, at the FDA meeting in October 2021. Sparing children from getting sick is a worthy objective. However, the benefit of preventing illnesses that are mild and manageable in most kids should always be 185weighed against the risk of vaccines causing harm. Conducting a risk-benefit analysis with full transparency is the only way to identify flaws in vaccine technology and to correct them. This is the principle that guided Japanese researchers in the 1970s when they developed an acellular pertussis vaccine to replace the original whole-cell vaccine that had produced an unacceptable number of grave side effects.

The trouble with the CDC’s Child and Adolescent Immunization Schedule is that it is based on the false proposition that all children are essentially the same and should therefore all receive the same vaccines on the same schedule. As the neurologist, Dr. Jon Poling, observed in the case of his daughter Hannah, some children may, due to their genetic makeup, be susceptible to grave adverse reactions to vaccines, especially when they are administered all at once. Vigorous research should be conducted to find genetic markers that may indicate such susceptibilities. Children could then be tested for these markers before they receive a battery of shots.

In his seminal 1998 paper about the possible link between MMR vaccination and autism, Dr. Andrew Wakefield suggested it may be prudent to administer vaccines separately instead of combining them into one shot such as MMR. The Vaccine Cartel dismissed the idea out of hand, but we believe it is worthy of further research and analysis. Wakefield also proposed that the risk of vaccination could be reduced by administering it a little later in the child’s development. This too should be carefully researched instead of reflexively dismissed.

We conclude this book by making two policy recommendations. First, we call on the Trump administration to remove the COVID-19 mRNA vaccines from the market. To reiterate: as of April 25, 2025, 19,403 American deaths reported to the Vaccine Adverse Event Reporting System (VAERS). Multiplied by a conservative under-reporting factor of thirty, 19,403 yields a nationwide estimate of 582,090 US vaccine deaths. The Trump administration should compare this situation to the Ford administration’s decision in 1976 to remove the swine flu vaccine from the market after about twenty-five deaths and a few hundred cases of Guillain-Barré syndrome were reported.

On December 7, 2022, co-author Dr. Peter McCullough testified at a 186U.S. Senate hearing that the COVID-19 vaccines are unsafe and should be pulled from the market. On September 13, 2023, he made the same statement before the European Parliament. Since then, we have seen a steady stream of evidence that COVID-19 vaccines are unsafe and should be pulled from the market. President Trump recently acknowledged in a report published on the White House website that Dr. Anthony Fauci— his chief pandemic advisor in 2020—played a decisive role in concealing the true, laboratory origin of SARS-CoV-2. The time has come for President Trump to acknowledge that Dr. Fauci also played an instrumental role in developing the COVID-19 mRNA vaccine program, which also involved multiple elements of fraudulent concealment.

In 2020, under crushing pressure in the heat of the pandemic, it was perfectly understandable for President Trump to defer to the judgment of long-serving NIH directors Francis Collins and Anthony Fauci, especially given the president had no training in virology or immunology. However, now—five years later—it is no longer tenable for the president to maintain this dangerous program that has already been acknowledged to have killed tens of thousands. During the first one hundred days of his second administration, President Trump has taken bold and courageous action against Washington’s Deep State corruption. His constituency will hold him in the highest esteem if he now takes similar action against the corrupt, COVID-19 vaccine program. History will judge him harshly if he fails to do this.

Our second policy recommendation is for the Trump administration to demand an exhaustive investigation of what is causing the autism epidemic. HHS Secretary Kennedy has already stated his intention to do this. He deserves the administration’s full support and all the resources it can bring to bear on the investigation. Apart from the incalculable suffering it has caused for millions of children and their parents, the autism epidemic now poses a major threat to U.S. national security. If President Trump gives his full support to Secretary Kennedy’s investigation—and doesn’t flinch from the truth of what it reveals—he will go down as the greatest president in U.S. history.
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