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“The assumption that what currently exists must necessarily exist is the acid that corrodes all visionary thinking.”

—Murray Bookchin*

Dedication

For my new son, Lucien:
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The LORD shall guard thy going out and thy coming in, from this time forth and forever.

Psalms 121:8

And in memory of my dearest friend, Lewis Dauber:
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Light is sown for the righteous and gladness for the upright of heart.

Psalms 97:11

 

* Murray Bookchin (1921–2006) was an influential American political philosopher. The quote is taken from “The Meaning of Confederalism,” Green Perspectives, no. 20 (1990).
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Preface

Nothing in life is to be feared, it is only to be understood. Now is the time to understand more, so that we may fear less.

—Melvin A. Benarde1

The present book arose from diverse circumstances that were nevertheless related by a common theme: vaccine safety.

Vaccine safety, like the pejorative term “anti-vaxxer,” is a suitcase phrase in that within two simple words are a number of subthemes that span an enormous range. These include the concepts of what science is, and isn’t; what those who are pro- or anti-vaccine—not to mention a vast middle-of-the-road group—actually believe; the fears that people in both pro- and anti-camps harbor; how the questions raised by the various groupings have impacted and, in turn, been impacted by politicians; and, not least, the elephants in the room, the interlocking roles of the pharmaceutical industry (the “pharma”), the Bill and Melinda Gates Foundation, the World Health Organization (WHO), and the World Economic Forum (WEF).

The “pharma” is often seen in some circles as somehow a benign player. People, especially those whose stances tend to be highly on the pro-“vax” side, may acknowledge the serious money the industry makes from vaccines, acknowledge the very clear evidence that the same industry is rife with corruption and preventable disasters like Vioxx, and yet fail to see the possibility that money and corruption play a role in how vaccines are developed and rolled out to a public that has been trained to trust vaccine doctrine completely. Governmental agencies in the United States, such as the Centers for Disease Control and Prevention (CDC), and internationally, such as WHO, are often seen as neutral and generally beneficial bodies, even by people normally distrustful of pretty much anything governments do. This odd phenomenon crosses the political divide, often in some very peculiar ways.

I came into research in the vaccine safety area quite by chance. First, I should point out that I am not an ophthalmologist regardless of the medical department I am in at my university. In actual fact, I am a neuroscientist by training and profession who happens to be in an ophthalmology department solely because I once did basic research into eye disorders. Indeed, for much of my career as a scientist, I had pretty much no views on vaccines at all, apart from what I had learned as an undergraduate and graduate student that vaccines were uniformly safe and effective. This was all it seemed that I needed to know for many years. That view did not change until about 2005.

That was the year when a graduate student in my laboratory and I decided to seek another cluster of Lou Gehrig’s disease (amyotrophic lateral sclerosis, or ALS). In brief, my laboratory had been studying the cluster of ALS on Guam and decided that, to find more clues to this disorder, we had to broaden our search. To do so, we sought another cluster that might serve to diminish the number of potential causes of the disease.

In due course, we found one in Gulf War Syndrome, the mysterious multisystem disorder that emerged after the American Coalition’s 1991 war against Iraq. In this syndrome, ALS incidence in Coalition soldiers appeared to occur at a much higher incidence, and at a much younger age, than in the general population.

In turn, our reading of the published literature led to the emerging epidemiology on the syndrome that, in some cases, pointed the finger at the anthrax vaccine that most soldiers had received. The correlation with this vaccine seemed to be independent of whether the soldiers actually deployed to the Gulf or not. This fact alone seemed to rule out environmental factors that arose during the war such as exposure to oil well fires or anti-nerve gas agents.

With this as a background, we attempted to purchase the anthrax vaccine, made at that time by a company called BioPort. BioPort refused to sell us the vaccines, so we decided to simply look at the listed ingredients and try the components individually that, based on the scientific literature, seemed most likely to be involved. Two such ingredients stood out, both adjuvants, or helpers, to the vaccine: aluminum salts, such as aluminum hydroxide; and squalene, a tripertene. The first was acknowledged to be in the vaccine; the second was not, but other investigators were able to show that it was there in at least some of the anthrax vaccine vials. Aluminum was recognized as a neurotoxin even then.

We conducted a typical in vivo animal model study in which we injected young male mice with a weight-adjusted amount of aluminum hydroxide or squalene, versus both, and all compared to control mice getting only saline. At this time, we felt that we would fairly rapidly discover that there were no negative effects and go back to look for other possible causal factors for Gulf War Syndrome.

To our surprise, we found that the aluminum, in particular, had a significantly negative impact on motor functions and reflexes. Further, histological examinations showed that the motor cortex and spinal cords of the aluminum-treated mice had significant increases in motor neuron degeneration.2

Now intrigued, from that point on we did what scientists are supposed to do and kept following the leads. The emerging data in adult and young mice supported the general notion that aluminum was harmful to the central nervous system (CNS). This alone was not particularly surprising, as we were to discover when we began a detailed survey of the existing experimental literature.

We went on from this early work to publish a number of reviews, experimental studies, and other commentaries on aluminum (see Chapter 5).

In science, provocative results are supposed to be met with attempts by others to replicate the findings in order to see if the data hold up to scrutiny. Indeed, various researchers were finding the same things we had seen. In contrast, agencies like WHO did not have experimental data, but rather simply dismissed our work out of hand using one of their sub-bodies, the Global Advisory Committee on Vaccine Safety (GACVS). Here is their comment in reference to several of our studies:


The GACVS reviewed 2 published papers alleging that aluminium in vaccines is associated with autism spectrum disorders 3,4 and the evidence generated from quantitative risk assessment by a US FDA pharmacokinetic model of aluminium-containing vaccines. GACVS considers that these 2 studies 3, 4 are seriously flawed. The core argument made in these studies is based on ecological comparisons of aluminium content in vaccines and rates of autism spectrum disorders in several countries. In general, ecological studies cannot be used to assert a causal association because they do not link exposure to outcome in individuals, and only make correlations of exposure and outcomes on population averages. Therefore, their value is primarily for hypothesis generation. However, there are additional concerns with those studies that limit any potential value for hypothesis generation. These include: incorrect assumptions about known associations of aluminium with neurological disease, uncertainty of the accuracy of the autism spectrum disorder prevalence rates in different countries, and accuracy of vaccination schedules and resulting calculations of aluminium doses in different countries.”3



In Chapter 5, we will see if the WHO/GAVCS comments are valid or not.

The second convergent event in my personal trajectory into vaccine research was actually a series of events that began to suggest to me that we were not wading into just any “typical” medical controversy such as those that populate ALS or other neurological disease research areas, but rather one that had frankly religious overtones. Actually, as we came to see, it was more cult-like than simply religious.

I had also begun to realize that “talking truth to power” was not sufficient.* Power in this case either knew what we knew, that is, that aluminum vaccine adjuvants are harmful, or simply didn’t care. In either case, two possible reasons for the lack of response became clear: dogma and money. The first had served to convince most of the world’s medical professionals that we had to be wrong because, after all, “the science was settled.” And behind much of this was the naked fact of how much money vaccines brought into the pharmaceutical industry’s profit margin.

The combination of these two, in turn, led to a series of actions that I believe have the fingerprints of the various companies smudged all over the question of vaccine safety. These included the demonization of both scientists and lay scholars who raised even the tamest questions about safety and the push for vaccine mandates around the world.

In the first case, we have seen this before when various industries find their products threatened, as will be discussed at length in later chapters. In other words, the attack on independent scientists studying vaccine safety was nothing new.

As so often in history, attempts to suppress people, either with mandates or anything else, tend to have predicable consequences, namely, pushback and outright resistance, actions that were emerging even before the COVID-19 pandemic rocked the world.

What had started as a fight for vaccine safety has since rapidly emerged as a fight for basic human rights, in this case that of security of the person.

Whatever the politicians and their pharma backers thought they might achieve by pushing for mandates has hit a wall of resistance, resistance that seemed to be growing then, and even more now, as this book goes to press: the more those in power push, the more they threaten and demean those critical of any aspect of vaccine safety, the greater the resistance grows. Anyone who has ever studied counterinsurgency warfare knows precisely how this process works and what the end result is likely to be. Fear can only be maintained for so long, even if it is increased by pandemics real or imagined.

What was emerging pre-COVID-19 and since can be described, fairly accurately I think, as a war. Not a war involving weapons, thankfully, at least not yet, but one of ideas and about rights. Hence, the title of this book. In the following pages, I will attempt to dissect the various issues that have emerged, and continue to emerge.

Certainly the most dramatic event to emerge since this book was started has been the COVID-19 pandemic, which is ongoing as I write and which will certainly be with us as the book goes to press and beyond. COVID-19 as a disease and the social and political responses to it, fanned by very accommodating media, are likely to be some of the long range aspects of the “new normal.”

COVID-19, from its origins to the future, is the subject of a separate chapter that was not planned when this book was begun. However, I think readers will see in the pre-COVID-19 history what should have been clues to future events that have since transpired.

There are various books critical of vaccines, of course. And there are many books taking the opposite tack. Instead of trying to put myself into either camp, I have chosen to go back to basics and try to see what history and science actually tell us about vaccine safety. In so doing, I expect to find opponents from both camps. Some will think I am too “anti-vax” (many already do) for pointing out the flaws in vaccine theory, development, and administration. Others will find me not critical enough. My feeling is that getting vitriol from both sides is the right place to be. Individual readers will decide for themselves.

Needless to say, none of what follows should be considered to reflect the views of my current employer, the University of British Columbia, as it most certainly does not. I will discuss this point in some detail as I think it illustrates how heavily the pharmaceutical industry influences academia.

There are many people to thank, whose contributions I have already acknowledged. The discerning reader will note that some entities and individuals are deliberately not mentioned.

Last issues: In a book attempting to cover so much territory, there will be omissions and gaps, and not everything that might be cited has been. The subject of vaccines and vaccine safety with all of the associated scientific and social ramifications is just too broad. I apologize for any items that I missed and mean no slight to any of the authors of such articles or books.

Additionally, early on in the process of writing this book, I solicited opinions from a range of individuals on topics such as vaccine mandates. By no means was this a rigorous selection process: I simply sent a questionnaire to people I knew. I viewed this as a “temperature check” on various issues. The verbatim responses are shown after the last chapter.

Finally, needless to say, any errors of fact or interpretation are solely mine.

A selection of supplementary material, including appendices, a glossary of terms, and a questionnaire with people from various fields, on particular topics in the months before COVID-19, can be found online here: dispatchesfromthevaccinewars.com.

“Fight the power; do no harm,” the slogan of the late Black Cross Medical Collective, expresses the basics of my social and medical beliefs, and most of what follows in the rest of the book is from this perspective.*

—Christopher A. Shaw
Victoria, British Columbia
January 31, 2021

 

* The notion of “talking truth to power” is a phrase often used by those on the various ends of the political spectrum. In essence, it means that if you simply tell those in power what is true about a particular situation or problem, they might respond in a way designed to correct whatever that problem is. The concept presumes those in power don’t already know about the problem and/or their role in it and, further, that they care.

* The Black Cross Health Collective was a volunteer radical medic community based in Portland, Oregon. They are not now operational, but back when I was developing my street medic skills, they did a lot of training for new medics.


Foreword

by Robert F. Kennedy Jr.

In Dispatches from the Vaccine Wars: Fighting for Human Freedom During the Great Reset, Dr. Christopher Shaw chronicles the long and troubled history of vaccination culminating in the raging global controversies over COVID-19 jabs. Shaw’s book offers important new insights for the growing cohort of Americans who still love science and critical thinking and who feel growing discomfort with the mainstream media routine of force feeding Americans pharmaceutical industry pablum and state-sponsored propaganda which aggressively censors skepticism and dissent and abolishes debate altogether.

Shaw shows how official vaccine doctrine is almost entirely reliant upon appeals to authority—a feature of religion, not science—and crooked and fatally flawed studies ginned up by industry biostitutes. He introduces us to the high priests of Vaccinology, a coterie of richly compensated charlatans, flakes, trolls, and medical mercenaries. Shaw systematically obliterates the key canons of their orthodoxy.

The COVID pandemic has made the once exotic subject of vaccines required learning for the many Americans who still value our democracy and love freedom more than they fear disease. The media portrays Vaccinology as a benevolent medical discipline where “science rules” and where white-coated physicians and researchers commit their selfless lives to fighting disease and safeguarding public health. Their “miraculous” vaccines are always “safe and effective.” Shaw exposes this narrative as the self-serving mythology of a venal and homicidal Pharma/Medical cartel ruthlessly focused on profiting from the generously stoked fears of infectious diseases. It’s a polite fiction, Shaw demonstrates, to claim that our captive public health agencies do public health. Their real gig is pushing vaccines.

Shaw demonstrates how Vaccinology only survives by suppressing empiricism, stifling debate, enforcing dogma. Using its hundreds of billions of dollars in annual advertising expenditures, Pharma has transformed the once independent media into a quasi-religious inquisition that silences heresy, and burns heretics. Evidence-based research under the Pharma rubric has become a foreign language that exposes any scientist with fluency as a dangerous subversive subject to demotion, retraction, censorship, and bankruptcy. All orthodoxies are tyrannical, cruel, and often murderous and the vaccine orthodoxy has left a wide wake of human carnage.

In Shaw’s words, “Simply talking about the possible dangers of vaccine adjuvants is speaking a language that the medical cartel does not comprehend and cannot tolerate.”

Shaw shows how almost four hundred years after Galileo, the perils of challenging the “scientific” hegemony still has devastating costs. “The mind-set in the mainstream medical community is pretty clear: It is preferable to censor and self-censor data about vaccine safety than to do real science that invariably challenges official dogma precipitates career suicide.”

My father once said, “Few men are willing to brave the disapproval of their peers, the censure of their colleagues, the wrath of their society. Moral courage is a rarer commodity than bravery in battle or great intelligence. Yet it is the one essential, vital quality for those who seek to change a world that yields most painfully to change.”

In Dispatches from the Vaccine Wars, Dr. Christopher Shaw demonstrates true moral courage.



CHAPTER 1

Dispatches from the Vaccine Wars: An Introduction



One of the saddest lessons of history is this: If we’ve been bamboozled long enough, we tend to reject any evidence of the bamboozle. We’re no longer interested in finding out the truth. The bamboozle has captured us. It is simply too painful to acknowledge—even to ourselves—that we’ve been fooled.

—Carl Sagan1

In the Beginning . . .

Early in 2019, I began to think about the sabbatical year that I was originally authorized to take in the fall of 2020. For those who don’t know, a sabbatical for academics is a period, up to a year long, in which one can take leave of the university and most of the duties associated with a faculty position: the endless grant writing if one runs a laboratory, teaching of various types, daily supervision of graduate students and postdoctoral fellows, and the like. It’s not that these are individually or cumulatively necessarily onerous tasks, but merely that they take their toll on one’s time and freedom to explore new ideas, try different things, and perhaps launch thoughts or actual research in novel directions. Best of all, at least at my university, a sabbatical leave is mostly paid, making it economically feasible to take the time away.

I didn’t know where I wanted to go then but did know that I wanted to write with two possible projects holding the most interest for me. One of these was the ongoing drama in northeast Syria in a region called Rojava by the mainly Kurdish population. It was here that the Kurds, Yezidis, and Syrian Christian communities had carved out an autonomous region in the midst of the chaos of the Syrian civil war. It was also here that these same populations had defeated the Islamic State and at the same time had begun the process of creating a very different political entity, one that actually rejected the notion of statehood, choosing instead a form of voluntary confederation of the different peoples of the region. The emerging revolutionary society embodied the equality of women and all ethnic groups, fostered bottom-up democratic decision making, and at the same time embraced what the American social philosopher Murray Bookchin had termed “social ecology.”2

I had been fascinated by this social experiment since late in 2015, and by the end of 2018, I was fortunate to have been able to visit Rojava twice. Telling the story of Rojava to the Western world that largely did not understand what was happening there seemed an important and even possible project.

But there were serious problems with the actuality of carrying out this project. Not least, Rojava was, and remains, a war zone and is far from safe. So not safe, in fact, that I could not envision taking my family with young children into the area. Thus safety was the primary factor in my decision, but almost as crucial was the underlying assumption that my university attached to a sabbatical, namely, that the sabbatical year was to further one’s knowledge or other capability in one’s own field. As I am a neuroscientist, not a political scientist, it seemed a stretch to get the university to see that a sabbatical year in Rojava would further my ability to do better neuroscience research or medical school teaching. There were ways around this, of course, such as the notion of helping with the establishment of a medical school in Rojava, or teaching emergency first aid. While such solutions were plausible, the first problem still remained: safety.

The final concern was that a number of books have already been written about Rojava and its unique social experiment, many of them quite good.3

In the end, I was not sure that any contribution I might make to the revolutionary literature on Rojava as a very biased observer would overcome the other concerns already noted.

It was at about this time that the ongoing worries of some parents concerning vaccine safety erupted into a significant social movement in the face of vaccine mandates for schools being forced down people’s throats in various places, notably in some US states.

The struggle in Rojava was all about people being able to make their own decisions on how they wanted to live their lives and to be free from the tyranny they had fought. In many ways, the struggle for health freedom was not all that dissimilar in a general sense, at least to me. Very few on the vaccine resistance side saw in the proposed mandates similarities to the utter brutality of the Islamic State or the Syrian regime. And yet, removal of freedom of choice about one’s body, or the bodies of one’s children, had all the hallmarks of totalitarianism even if the iron fist of the government was cushioned by the velvet glove of what has been described as “evidence-based medicine.”4

Whether this view is right or wrong, and some would argue that it is wrong, it nevertheless led me to view the fight against vaccine mandates and all that they represent as part of a global freedom struggle: freedom from political and religious repression in Syria, freedom for Native people in Canada and elsewhere to control their lands and destinies, and freedom for parents to choose to exercise bodily autonomy for themselves and their children without fear of State reprisal.

This is the view that then led to the decision to write this book, not merely as a scientific treatise on the pros and cons of vaccination theory and practice, but also in light of a broader struggle for human freedom.

What followed this decision was that I had to consider a range of pluses and minuses that might be involved in this decision. The key item on the plus side included the notion that this was a book that needed writing and that maybe I could do justice to the maze of conflicting pieces of information that seemed to abound when the subject of vaccination comes up in scientific circles, or even in social settings. As a scientist, I hoped my training would help sift through what can only be described as a scientific mess, in spite of the prevailing notion in the media and official entities such as the Centers for Disease Control and Prevention (CDC) and many others, particularly in the mainstream media, that the “science is settled,” a decidedly nonscientific thing to say.

I knew from my work on aluminum adjuvants that this area of inquiry at least was very far from being “settled.” In fact, if it was settled at all, then it was trending toward being settled in the opposite way from what the official narrative maintained. If the prevailing medical view is that aluminum in vaccines is harmless, and if this is almost certainly wrong (see Chapter 5), how much else in the official story is also wrong? Maybe nothing, but is that likely?

A second issue had to be whether I could bring to bear any aspect of impartiality to the vaccine issue that I could never do for the Rojava story. For the latter, I have been firmly committed to one side and have failed to see the merit in any arguments against. On vaccines, however, I decided I could at least be fair enough to examine critically the evidence in favor of, or against, the notion that vaccines are universally safe and effective if I approached it solely from my science background. To do so would necessitate my going back to much of the primary literature to evaluate the various published papers and the assertions that flowed from them. In addition, I would have to look at various reviews and meta-analyses, as well as the statements from entities such as the CDC and the World Health Organization.

To be even fairer, I would have to commit to doing the review as impartially as possible, keeping to the notion that I really had, or should have, no dog in this fight, at least from a purely scientific perspective.

The problem with such an approach was really two-fold. First, I was not sure if I could do so given what I had learned in the years since I first became involved in vaccine safety research and if I could ignore the prejudices that I have likely picked up over the years. Second, I realized that for some on the pro side, it really wouldn’t matter at all how much I committed to trying to be neutral. For some people, any critique to any vaccine under any circumstances was proof that I was an “anti-vaxxer” and that I would remain so regardless of what the science actually showed.

There really was, and is, no answer to this problem, apart maybe from noting that it exists.

Taking a neutral perspective, one has to ask if the literature really needs another “anti-vax” book? Certainly there are enough books classified in this manner,5 some of which make little effort to be neutral. Of course, the opposite is true, as well: the pro-vaccine books mostly look to be variants on one another in their praise of all things vaccine-related. Many of each will be cited in the chapters that follow.

Neutrality itself can be problematic, in practice if not in theory, and I note that a recent book by the Danish physician/scientist Peter C. Gøtzsche6 plainly showed the problems with trying to hew too close to the center of the road. In brief, in his short book, Gøtzsche seemed to be almost bipolar in trying to both praise and damn vaccines and their respective proponents in virtually every chapter.

Particularly telling in the Gøtzsche book was the opprobrium heaped on Dr. Andrew Wakefield (discussed in detail in later chapters of the current book), the former medical doctor often considered to be fully disgraced with his work “debunked.” Oddly, in discussing Wakefield, Gøtzsche went on to praise the evidence about Wakefield from the nonscientist and highly conflicted journalist Brian Deer. From that, Gøtzsche did another 180-degree turn and critiqued the CDC (and WHO) as being almost completely untrustworthy while relying on their information on vaccine safety.

Clearly, there are dangers in any approach, pro-, anti-, or neutral, and any single one of these seemed likely to draw kudos or brickbats from the predictable voices on any side of the divide. Neutrality seemed to simply offer the chance to be clobbered by both sides.

It was in fact this last point that finally swayed me to do this book. Namely, that if I was going to draw flack no matter what I wrote, there really was nothing to lose if I wanted to do the book at all.

And I decided that I did: freedom for the people of Rojava was no different in kind from the freedom of people to make their own choices about health and what goes into their bodies. Human rights issues are human rights issues whatever the intensity of the violations and wherever they occur.

All of the above will come up again and again in what follows and will serve as the central theme of this book on the benefits versus harms of vaccination or any other medical treatment that may be on offer.

In the context of such human rights concerns, I will consider the basis of the widespread medical belief that vaccines are the best health defense yet invented against infectious diseases. To do so, in the following pages I will critically examine the scientific studies by the proponents of this view. I will also critically review the key evidence put forward by those who do not share this perspective, or those who hold a middle-of-the-road position.

But before I do so, I want to consider the basis of what is called the “scientific method” and what it can, and can’t, do and more specifically in regard to vaccines. In this consideration, we will see the value of the evidence from all sides.

The Scientific Method and What Science Can and Can’t Do

The scientific method is considered to have arisen from the writings of Francis Bacon (1561–1626) in the seventeenth century. Bacon is often considered to be the first to formalize the concept, but the concept was in reality extant before this time, and Bacon and others were highly influenced by the earlier work of Copernicus (1473–1543) and Galileo (1564–1642). The Oxford online dictionary describes the scientific method as “A method of procedure that has characterized natural science since the 17th century, consisting in systematic observation, measurement, and experiment, and the formulation, testing, and modification of hypotheses,”7 a definition that most scholars would generally agree upon.

It is important to keep this definition in mind in all that follows here, as it is clear that there is considerable misunderstanding about what is involved in the scientific method, both by some in the medical establishment and by lay people on the various sides of the vaccine issue.

The first thing to stress is that the scientific method is just that: a method for attempting to understand the natural world.

As per the above definition, the scientific starts with observation, then proceeds to the development of a hypothesis, the latter merely a more formal statement about how the person doing the observation thinks nature behaves. In the context of this book, I will use the oft-told story of how Dr. Edward Jenner came to be considered the father of vaccinology. This status is linked to how Jenner came up with his notion in the last decade of the eighteenth century to use pus from cowpox virus sores on milkmaids to inoculate people against the related smallpox virus.

Jenner, so the story goes, observed that the milkmaids who had been infected with cowpox did not later become susceptible to smallpox. Although he did not state a formal hypothesis as such, he apparently believed (hypothesized) that he could duplicate the apparent immunity to smallpox by exposing others to cowpox.

[image: image]

Figure 1.1. Composite of historical and current figures involved in describing the methodology of science regarding vaccine issues (shown chronologically): William of Ockham, Francis Bacon, Edward Jenner, Karl Popper, Thomas Kuhn, Carl Sagan, Andrew Wakefield.

Jenner’s work will be examined in more detail in Chapter 2, but for now I will continue with the “official” story to note that Jenner then did an experiment that tested the hypothesis by deliberately exposing people to cowpox and then later observing if the subjects developed smallpox if challenged by the actual disease. The results convinced Jenner that his working hypothesis was correct and that inoculation with a substance that mimicked smallpox without actually giving smallpox would prevent a later appearance of the disease. The evidence that this worked seemed to confirm the hypothesis and led to the first vaccines and the widespread use of vaccination to provide immunity from many infectious diseases.

It is important at this stage to clearly define what a hypothesis is versus what a theory is. The terms are often used interchangeably, even by those who should know better, but they are very different, albeit related, things.

The best definition of theory that I have found comes from Wikipedia. I quote from it in detail, as it is important to get this correct right from the start:


In science, the term “theory’” refers to “a well-substantiated explanation of some aspect of the natural world, based on a body of facts that have been repeatedly confirmed through observation and experiment.”

Theories must also meet further requirements, such as the ability to make falsifiable predictions with consistent accuracy across a broad area of scientific inquiry, and production of strong evidence in favor of the theory from multiple independent sources (consilience).

The strength of a scientific theory is related to the diversity of phenomena it can explain, which is measured by its ability to make falsifiable predictions with respect to those phenomena. Theories are improved (or replaced by better theories) as more evidence is gathered, so that accuracy in prediction improves over time; this increased accuracy corresponds to an increase in scientific knowledge. Scientists use theories as a foundation to gain further scientific knowledge, as well as to accomplish goals such as inventing technology or curing diseases.8 [For emphasis, italics are mine.]



In contrast, a hypothesis is defined by the Oxford online dictionary as “A supposition or proposed explanation made on the basis of limited evidence as a starting point for further investigation.”9

In other words, a hypothesis is a hunch or a guess based on observation that depends on experiment for validation or rejection. A theory is based on a collection of outcomes from related hypotheses that create a general body of knowledge about some topic. It is important to keep in mind that both hypotheses and theories are the products of the human mind, not self-generating entities.

Note that a key part of the definition of theory requires that it can be falsified by experiment. The same holds true at the hypothesis level in that a good hypothesis must also be able to be rejected based on the outcome of the experiment. So in the stages of the scientific method, the design of the hypothesis must lead to an experiment in which the hypothesis can be supported or rejected. A hypothesis that is validated by an experiment, however, is not “proof,” nor for that matter is a theory built up of various observations proof. Both, in fact, are merely probability statements. For the first, this is where the statistical methods used in science come into play: they provide the probability that a given outcome to the testing of a hypothesis is likely to be correct. The cumulative probabilities of the various experiments that give rise to theories make the theory more likely, overall, to be also correct.

So how does one apply statistical inference to hypothesis testing? Basically, this is done by making two statistical hypotheses, the first being the null hypothesis (H0); the second is the alternative hypothesis (H1) in the comparison of bodies of data in some experiment. For example, if testing whether a particular drug will deliver a benefit (or an adverse effect) to a treatment group of subjects compared to untreated true placebo control subjects, one gathers experimental measurements for both groups and then analyzes these using various statistical methods that account for the variation in the data from some mean value (standard deviation or error). Testing the null hypothesis is basically testing the notion that there is no difference between groups. The probability value that results (the p value) tells you how strong the null hypothesis is. If the probability is very low, it means that the hypothesis is probably not correct. Typically, one rejects the null hypothesis if the p value shows that that it could be true at or less or equal than five times in a hundred. Thus the lower the p value, the more likely that the null hypothesis is wrong. If the null hypothesis is rejected, the alternative hypothesis is accepted. P value measurements are typically used in most biological experiments in comparisons between controls and one or more separate groups. In many vaccine safety trials, however, as we will see in Chapter 3, real controls are not typically used nor is it atypical to compare one vaccine against another or the vaccine against the adjuvant. In many epidemiological studies, researchers use confidence internals (CI) rather than p values. However, like p values, CIs measure the degree of uncertainty or certainty in a sampled population. Basically, a CI of 95 percent is the same as a p value of less than 5 percent.

In both cases, it is important to realize that we are speaking of probabilities. With this in mind, what does the frequently heard comment about vaccine safety that “the science is settled” actually mean in regard to the scientific method? The answer is that it is a meaningless and even nonsensical statement because being settled would imply that something had been proven. Rather, proof lies in the domain of mathematics and formal logic where a theorem can indeed be proven to be correct.

In the philosophy of science, there are several main views about how science progresses. As noted by Dr. James Lyons-Weiler,10 objective science follows from the work of Karl Popper (1902–1994), who criticized what is termed “positivism,” that is, the collection of facts that tend to support our own inferences or hypotheses. Popper proposed instead a form of “hypothetico-deductive” science based on a clearly stated hypothesis and what he called a “critical” test of that hypothesis, one in which the critical test is only such if the hypothesis can be falsified. A positive outcome to a critical test supports the hypothesis going forward; a negative outcome moves the science away from the hypothesis. This last, in turn, reinforces a view that the scientific method cannot prove anything but actually advances more by disproof, that, is the failure of a hypothesis based on the evidence, and thus the probability that it is not correct.

A somewhat alternative view of science was provided by Thomas Kuhn in his Structure of Scientific Revolutions,11 which suggested that scientific theories about nature depend to a great measure on a majority view of those in the field that only change when enough experimental anomalies have arisen to make the majority view untenable. It is at this point that a new view arises that better addresses the anomalies and this new view becomes the dominant narrative.

Kuhn provides various examples of how “revolutions” in our understanding of nature arise and shifts the established scientific “paradigm” to another one. Such paradigm shifts are, in fact, relatively common. These are then, in turn, subject to further revisions. There are numerous examples of prevailing theories in medicine and in neuroscience and other disciplines where paradigm shifts have happened and then been subject to additional changes.12

It is against this backdrop that we have to evaluate the claims for and against any aspect of vaccination “theory,” practice, and policy. For example, does an objective view of the experiments done to date support the majority view on vaccination safety, or not?

In all the examples to be considered, it will be important to keep the lessons of the above clearly in mind: Is any experiment designed to be a critical experiment with a clear conclusion? Can the hypothesis to be tested be falsified by a negative outcome? Does the body of evidence suggest the probability that the existing theory is correct, or not? And finally, if the evidence is not clear and/or unambiguous, and if anomalies have arisen, what further information would we need to reject or modify the underlying theory?

In this regard, I want to quote a statement made about a controversy that involved two writers: Malcolm Gladwell, author of Outliers: The Story of Success,13 and David Epstein, who in his book The Sports Gene14 disputed Gladwell’s notion that intense specialization is key to mastering any skill. As Epstein noted about the subsequent debate with Gladwell:


He [Gladwell] could have viewed our ideas as in zero-sum competition. But he didn’t. He viewed it as an opportunity to engage in more discussion—often politely antagonistic but very productive discussion—and consequently we learned from one another. [This] set in motion what became not only a really productive intellectual relationship for me, but also a model of how two people publicly associated with certain ideas can engage without forcing zero-sum competition.15



In brief, scientific controversies don’t have to be zero-sum events.16 And indeed, one question that will be implicit throughout the rest of this book is whether the contentions about vaccine safety and effectiveness are indeed a zero-sum game or instead amenable to civilized scientific and social dialogue. The evidence to date that the latter is possible remains to be demonstrated, but in my view, it is the only way out of what seem to be rapidly solidifying positions that are in some senses solitudes.

The notion that the competition of ideas can prove beneficial for both sides is well entrenched in Stoic philosophy.17 With this in mind, in the following pages I will present the evidence by both mainstream vaccine proponents and the skeptical opposition.

To be as fair as possible, I will let the mainstream view on vaccine safety and effectiveness go first in Chapter 2 and follow it with the more skeptical vaccine narrative in Chapter 3. This is only reasonable, since (a) the pro-view of vaccine safety is the dominant view and (b) any gaps, real or imagined, in the claims about vaccines will serve to introduce the likely positions of the other side.

Some ground rules:


1. I will only consider in what follows the published and peer-reviewed articles cited as evidence for or against vaccine safety or effectiveness. In this regard, I do not consider statements or declarations from entities such as the CDC, Food and Drug Administration (FDA), WHO, or others to be informative to this discussion, unless, as above, primary references and sometimes meta- and systematic reviews in the peer-reviewed literature are cited.

2. The opinions of bloggers on any side will not be viewed as valid scientific arguments for the simple reason that such opinions are just that, opinions.

3. Articles that contain a lot of unsupported statements, such as “vaccines are the most effective medical treatment of all time” or “unvaccinated kids are healthier than vaccinated kids” will be discounted. Such statements may well be true but if so deserve to be fully referenced to the scientific literature. Anything else is opinion and/or speculation.

4. Logical fallacies such as the appeal to authority or ad hominem comments are automatic fails.



Occam’s Razor and the Role of External Players

A long-established scientific principle is termed Occam’s Razor (variant spelling: Ockham), also more formally termed the “law of economy” or the “law of parsimony.”

In brief, Occam’s Razor was first clearly stated by the philosopher William of Ockham as “pluralitas non est ponenda sine necessitate,” or “plurality should not be posited without necessity.” In other words, simplicity is best when comparing different hypotheses or explanations for any phenomenon such that the simpler one, if equally able to explain the phenomenon, is more likely to be correct.18

It is not always true that the simpler explanation is the best, but it is true often enough to give some weight to the notion that nature prefers simpler solutions.

Occam’s Razor is also used in criminal investigations, even if it is not called by this name. For example, police and others know that most crimes of violence such as murder are not committed by perfect strangers, but rather by someone the victim knew, if only in passing. It is for this reason that if a murder is committed, investigators first seek to rule out the family and friends of the deceased.

If we apply Occam’s Razor to the question of vaccine mandates and the obdurate refusal of much of the medical profession to accept the reality of vaccine damage, the principle serves to shortlist the likely culprits for this state of affairs. Could the vaccine-injured patients or their relatives be responsible for such legislation? Maybe, but such would require an active conspiracy of people who likely don’t know one another to force on themselves something that most of them profess to believe is an outrage. Could it be the legislators themselves are seemingly independently convinced that this is something they must do for the common good? Again, maybe. But anyone who has known people in any legislative body knows full well that most legislators are decent, hard-working people, and thus the notion that one or more of them would independently seek to potentially estrange their electors seems highly unlikely. What’s left?

This is where, if we had followed police procedure, we would have asked ourselves, cui bono, who benefits? Now the likely answer becomes clearer: the pharmaceutical industry that makes the very vaccines that mandates are designed to foist on the population. We now have motive: money (or greed, one of the seven deadly sins; maybe pride as well and a vast host of others19). Occam’s Razor and good police procedure would now zero in on those who had motive (greed) and opportunity (control of legislators through donations), namely, the same industry.

Occam’s Razor doesn’t always work, of course, but in this case it likely does. The hypothesis is vastly simpler than the alternatives while explaining all the facts: the endless push for legislated mandates, the lobbying of Congress in the United States, and all the other items so well documented in Trust Us, We’re Experts, a book discussed in more detail later.

The Benefits versus the Adverse Effects of Vaccines

Weighing the benefits versus harms of any medical procedure, just as in any human endeavor, is key to deciding whether or not that procedure should be implemented. This consideration applies whether one is contemplating a treatment for an individual or a population. The two are often intertwined, but not always. For example, the Framingham Heart Study (FHS) of cardiovascular disease monitored 5,209 of people aged twenty-eight to sixty-two years old over decades documenting a range of cardiovascular and biochemical measurements. In so doing, the FHS provided a clear list of risk factors for such disease as the population aged. This study is now working with the grandchildren of the original participants.20

Based on these data, individuals can now be evaluated by their health-care provider for their own individual risk of developing cardiovascular disease, heart attacks, or stroke and advised on some steps to take to diminish the risk factors.

When it comes to vaccines, however, the issue is less clear-cut. At a population level, the various phase trials of any vaccine can evaluate the overall effectiveness of a new vaccine in a subject population and detail some of the identified adverse effects, if any, in that same population. So, for example, with the current measles, mumps, and rubella (MMR) vaccine, the conventional view in the mainstream medical community is that two doses of MMR confer 97 percent protection in the population at large.21

A problem that can arise lies in the selection process for this: Is this 97 percent effectiveness for all ages both sexes, and for all racial groups, or is it not? Further, how would you know if you were one of the 3 percent where the vaccine did not work?

Obviously, one way to find out would be if you got measles. Another way would be to be tested for antibody levels for measles, but very few people do this unless they are in the health professions and need to know if they need to receive a booster shot or not. The general population is not likely to do this. In the face of this, many doctors are likely to simply recommend another booster from the perspective that “it can’t do any harm given that adverse effects are extremely rare,” an often-heard medical opinion. If adverse reactions are not as rare as stated, it will significantly alter the benefits-to-harms ratio.

In broad strokes, the benefit of receiving the MMR vaccine is that for those not in the 3 percent with primary vaccine failure, the vaccinated are now thought to be protected from the three diseases. The protection afforded can now be compared to the negative outcomes of the disease itself, which can include all of the symptoms of the disease, but also the potential for encephalitis, hospitalization, and death, mostly in the youngest and oldest segments of the population.

How many of those who get measles have one of these outcomes? The numbers are actually very unclear and largely depend on whom one asks. The CDC makes a claim that one (or more) people in one thousand people who get measles will die.22 In North America, this number is likely to be highly inflated,23 thus leading medical organizations to promote vaccination as an alternative. However, in order to do the full benefit-risk calculation, one needs the numbers per thousand (or whatever number of the population) who have significant adverse vaccine outcomes. The actual number is harder to calculate, as it depends on the various surveillance systems designed to monitor negative vaccine outcomes, as described in Chapter 3. One such is the sometimes-maligned Vaccine Adverse Events Reporting System, VAERS, maintained jointly by the CDC and FDA.

A major complaint about the system is that anyone can file a report. However, those same complainants tend to forget that all reports are vetted by physicians working for the CDC who can reject reports that appear (to them) to be spurious. However, since reporting adverse events is not mandatory, in many cases adverse reports are not filed at all. In part, the lack of complete reporting stems from two main factors: one, doctors who make up the bulk of those submitting reports are often too busy to do so routinely; and two, medical doctors trained to believe that adverse vaccine events are extremely rare may simply not believe a patient’s complaint. In Chapter 3, I will show that while it is convenient for those defending vaccines to critique the VAERS system, it remains for many the primary repository of vaccine adverse effects and is often used by those same researchers in attempts to provide evidence for the safety of various vaccines.

To determine just how effective VAERS is in general, a private company, Harvard Pilgrim, was contracted by the CDC. Harvard Pilgrim concluded that less than 1 percent of adverse reactions were reported.24 The extent to which this is true means that getting the correct ratio of benefits to risks is going to be inaccurate, maybe wildly so by overestimating the benefits and underestimating the risks. The same problem with evaluating the risks attends many vaccination recommendations, notably for the human papilloma virus (HPV) vaccines and many others.

All of the above simply illustrates that, in the absence of accurate information, risk-benefit ratios are actually hard to calculate and, with an apparently increasing skeptical population of most things medical, harder to get people to comply with vaccine recommendations.

The risk-benefit analysis for vaccines actually forms the core of the controversy about vaccine safety and effectiveness, and it is here in this arena that the two very unequal adversaries battle for the scientific, social, and moral high ground

Although aspects of this risk-benefit analysis will be presented throughout the following pages, let me start by presenting, as I understand it, the concerns of differing sides in the “debate” that one side, the mainstream medical side, typically refuses to have.

Let me emphasize at this point that to many from the mainstream perspective, my analysis is likely to be biased by being considered to be an “anti-vaxxer.” I don’t consider myself to be anti-vaccine, but then those who make this claim would go on to say that anti-vaxxers never do.

Fair enough. Let’s see what a summary of the data shows when we get to Chapter 3.

What Evidence Should Any Side in the Vaccine Wars Present To Best Support Their Position? (Part 1)

With these rules in mind, what sort of evidence would be needed to make the case for or against vaccine safety or effectiveness?

In regard to safety, the pro side would have to demonstrate with actual verifiable numbers vaccine-preventable damage versus injuries arising from the vaccines developed as protection against the actual disease. For example, with measles outbreaks being heavily covered in the news in the United States and Canada in 2019, a quantitative evaluation of these numbers of deaths or serious injuries to the disease compared with the same for the vaccine would be essential. Ideally, it would have to provide this evaluation for each vaccine in the CDC’s schedule. Further, the evaluations would have to be done in the same general populations such that potentially vaccine-preventable deaths or serious injuries to measles in Kenya, for example, would not be juxtaposed with serious measles vaccine adverse events in the United States. Vaccine-induced herd immunity, or the more politically correct form of what is called “community immunity,” if evoked, would need to be validated by studies in actual animal herds or in humans. The concept of herd/community immunity that occurs in nature and is purported to be possible with vaccination will be addressed in Chapter 4. Additionally, any reliance on computer modeling without any adjustment for possible secondary vaccine failure would not be acceptable. Further, the time period of the study should be of sufficient length to allow for slowly emerging negative outcomes, such as those associated with autoimmunity, to be recognized and documented.

In terms of vaccine effectiveness, the ideal data would consist of challenge studies in humans in which a randomized control test (RCT), the “gold” standard of practice, was in place. In an RCT, two clear groups of subjects, randomly assigned, are given either the actual vaccine or a real placebo control. By placebo, I mean that the placebo treatment should be something that is deemed to have no possible effect, such as saline. The use of another vaccine as a control, or an aluminum adjuvant as the control, is simply unacceptable, in spite of a great deal of the literature used to justify such treatments as valid. The study should state a hypothesis that in the study design was falsifiable. The study would have to be adequately powered to detect what it intended to detect, and appropriate statistical methods would have to be used.

In the challenge part of the study, the people or animals in both groups would have to be exposed to the pathogen in the same way and for the same duration, and both groups would have to be representative of the actual populations being considered for vaccination. For example, excluding people with certain conditions such as autoimmune disease would not be acceptable generally, at least without some commentary in the final report that the study did not apply to that part of the overall population nor could vaccine safety for that subpopulation be assumed in vaccination recommendations. Since vaccines are in fact mostly given to populations at large without any screening for conditions such as autoimmunity, without such stipulation there would be no evidence that this fraction of the population might not be at risk and should be exempt from this vaccine.

It is a widespread method in pharmaceutical company trials to compare an experimental drug that is intended to address some medical condition with an older drug for the same condition. In this case, the comparison is designed to compare drugs with one another for efficacy, not against a “no” drug real placebo control. In vaccine safety or efficacy trials, however, as cited above, the use of another vaccine as a control for the novel vaccine is problematic, since it presumes that the older vaccine has a demonstrated safety profile that may not actually be in evidence, particularly if that older vaccine was tested in the same manner. In addition, different vaccines are designed for specific diseases, not diseases in general, and are developed on different platforms and with different antigens and hence may vary significantly in their immunogenicity and the types and levels of adjuvants used.

Further, the use of the adjuvant alone, usually one of the traditional aluminum salts or newer proprietary formulations with aluminum, does not constitute a real control, merely a test of whether the whole vaccine with antigen and aluminum and other excipients is different from the adjuvant alone. If, for example, the aluminum adjuvant was shown to be a prime factor in adverse reactions in some vaccines, then no difference would be expected between health outcomes in the two conditions. Indeed, this tends to be what is found in many studies and points to the obvious fact that such a study design is probably the best way to not find adverse outcomes. Such study designs may be standard in the field, but that fact does not make the methods here any less careless or even deceptive.

Let’s take another example, not vaccine-related, to see how such a study might play out in a study of the impact of toxins on the nervous system. For example, perhaps I want to know if a toxin (Toxin “A”) that has been described in the scientific literature will generate motor neuron loss in our laboratory mice if presented in diet or by injection. If I use as the comparator group another toxin (Toxin “B”) that also might trigger motor neuron loss, all I know at the end of the study is that toxin “A” is more, less, or the same in toxicity compared to toxin “B.” If it turns out that the outcomes are the same, I am not justified in concluding that toxin A is not toxic.

In academic studies, any master’s or doctoral student who tried this without a control arm would rapidly find their thesis rejected if they tried to justify this study design by claiming that past studies of the older toxin had once upon a time been compared to controls. Given how much might have changed since such an older study was completed, an assumption that the previous control could carry over to the newer study would certainly be discounted.

The lack of controls thus looms as a significant methodological flaw no matter who performs the experiment. As an example, a relatively recent article by the Exley group that claimed that brain samples from people with autism had high levels of aluminum deposits was roundly, and I think somewhat justifiably, critiqued for the lack of control samples by many of the same bloggers and mainstream sources who routinely accept the lack of real controls in vaccine trials. Such a dichotomy is more likely to be driven by some agenda than by a desire to protect the scientific method.

A second caveat, to be explored in more detail in the next chapter, concerns the use of “surrogate” markers of the stages of a disease or of the strength of an immune response. This is understandable in vaccine trials, since actual challenge experiments in human trials are quite rare. The reason this is so is that they might require exposing test subjects to the actual disease-causing agent.

The Combatants and Bystanders in the Vaccine Wars

In this section, I will consider who the players are in the “vaccine wars.” The actual history of vaccination and the stages in its evolution as the dominant paradigm for disease control in modern medicine will be presented in Chapter 2.

The “Pro-Vaccine” Camp

The first grouping can be described as the “pro-vaccine” group. It comprises most medical doctors trained in any medical school that might be described as “allopathic.” The Merriam-Webster dictionary definition of allopathy:


relating to or being a system of medicine that aims to combat disease by using remedies (such as drugs or surgery) which produce effects that are different from or incompatible with those of the disease being treated.”



In other words, allopathic medicine is what is conventionally considered modern medicine, ideally evidence-based by being rooted in peer-reviewed scientific studies.

It would be safe to say that most graduates of allopathic medical schools believe, or profess to believe, that the practice of vaccination against various infectious diseases is one of the fundamental and most important advances in medical history. Such doctors (and nurses) credit vaccination with saving millions of lives and much suffering since its initiation in the late eighteenth century.

These medical professionals also usually hold that any adverse effects of vaccination are mostly minor (i.e., a sore arm) and thus inconsequential to general health. Similarly, it appears to be a widespread belief that serious adverse events, for example, seizures, neurological disorders (including autism spectrum disorder, or ASD), and those impacting other organ systems are extremely rare. Thus, for those trained in this perspective, the risk-to-benefit equation vastly favors vaccinating over not vaccinating. Also, since in this view the risk is microscopic for any serious adverse event for any one vaccine, increasing the number of vaccines does not measurably change the equation.

Medical doctors have spent considerable time (and money) getting their credentials, first in whatever premedicine program they followed, then in medical school, later in their medical residencies. They consider themselves to be experts on things medical, as they often are in their own particular specialties, and usually very much resent lay people disagreeing with such hard-won expertise: eight or more years in medical training is likely to be vastly superior to studying at “Google University,” and thus medical doctors have little time for those whose “training” is from the Internet. In this regard, doctors are not dissimilar to those in other professions: plumbers don’t like nonplumbers telling them how to solder pipes; lawyers don’t usually like lay persons explaining torts to them, etc.

Some medical doctors have even seen the ghastly impact of “vaccine-preventable” deaths, especially in young children, and such events are highly likely to influence how they view people who choose not to welcome what they may consider the life-saving impacts of the various vaccines on offer.

In other words, summing up, the mainstream allopathic view toward those who don’t, or won’t, vaccinate would be something like the following:


I am the expert in this, not you; vaccines save lives and I’ve seen it the preventable deaths that a vaccine would have saved, you haven’t. In fact, vaccines work so well that they are victims of their own success. You have never seen the real consequences of not vaccinating. Your sources concerning vaccine safety are pseudoscience since vaccines are highly tested and screened for adverse effects, most of which are trivial. Those who disagree are cranks whether they hold advanced degrees or not, and/or grifters out for a fast buck. You are endangering your child by refusing to accept my expertise and the wealth of science that proves what I am saying. Thus, those who choose to reject the science, which is “settled,” are the reason why we need vaccine mandates.



This may not be the views of all allopathic doctors and nurses, but I suspect the vast majority of the same would agree with most of this.

I should mention that I actually understand the annoyance that many medical doctors feel when challenged by patients or laypersons about vaccines or anything else. Certainly, most neuroscientists I know are not particularly welcoming to lay people who want to try out their Internet-derived hypotheses on us. I get more than a few of these hypotheses every year, often cloaked in a potpourri of neuroscience terms that make the hypothesis (usually described as a theory) sound superficially more credible than it actually is. The worst part is not the hypotheses/theories per se, rather the inability to accept that some/most of the premises and “evidence” leading to the theory are simply wrong. I spent four years getting my bachelor’s degree, another three doing my master’s, five years in a PhD program (although some of this time was eaten up by army service), and eight years as a postdoctoral fellow/research associate. It’s a lot of time and lots of dues paid to even get to an assistant professorship. For this reason, I get how doctors feel about being challenged, I really do.25

What’s the difference between basic science people and some MDs? One thing I think is true is that scientists, maybe especially neuroscientists, as arrogant and Type A as many can be, do mostly realize that what we understand about the brain in health and disease is always changing. Maybe this fact doesn’t provide better behavior, but it at least encourages more humility in regard to the reality of changing evidence and the interpretations of this evidence. In contrast, at least when it comes to the entire subject of vaccines, many MDs approach the topic as though it were part of Holy Scripture. Thus, challenging any part of it is not merely annoying and an attack on their expertise, but rather an attack on their “faith.” (See Chapter 8.)

It is worth remembering in this regard that the training basic researchers in any field receive versus that of MDs is quite different. Admission to graduate school and admission to medical school are in general fairly challenging, but once one is admitted, the expectations and paths vary considerably. Graduate school candidates are not usually looked on as particularly special or elite people just because they got into grad school. Medical students, however, are, and this sense of specialness permeates much of their self-image that emerges over the course of their training from the first years on through residency and beyond. In medical school, challenging your instructors on medical issues is not usually a path to career success.

In contrast, in graduate school challenging accepted paradigms may well be a good choice, since it is accepted that your role is to provide some original insight into your chosen scientific field. Indeed, throughout their careers, basic scientists are used to having their hypotheses challenged and to finding out that these hypotheses are often, in fact usually, incorrect. Scientists are used to their field evolving such that many of the things they learned in graduate school or as postdoctoral fellows will eventually be shown to be incomplete, or just frankly wrong. Make no mistake, no one likes abandoning a pet hypothesis or finding out that some core concept they have carried for years is incorrect. However, in my experience, with minor exceptions, few neuroscientists are so enamored of their hypotheses that losing a pet hypothesis creates much professional pain.

Medical doctors, in contrast, are their profession. They are used to the social prestige that being a doctor conveys and to upholding the teachings they have received. Challenging their training tends to be seen as challenging them as people.

Of interest, a number of MDs also hold PhDs, and this makes for an odd mix: unwilling to be challenged professionally as doctors, but quite used to being challenged as scientists.

This is not to say that medicine doesn’t evolve in its knowledge of human health and disease and in treatment options. It does. However, the process by which it does is different. Some examples will be cited later in the book.

Of course, all of this is a generality. Not all MDs are the same, nor are all basic scientists the opposite. However, having known more than a few of both professions, I think it fairly safe to say that, in general, these observations apply.

One other key aspect distinguishes medical doctors from basic scientists: the public perception of what each does and how this is often portrayed in popular culture. For example, there are numerous television shows about doctors, few to none about bench scientists. Doctors are seen to inhabit a rarefied world of life-and-death decisions, the stuff of drama, where their training and experience make the difference about who lives and who dies. In contrast, scientists tend to be personified as sort of nerdy, often chasing weird, improbable hypotheses. The television show House, MD versus the movie Back to the Future comes to mind, and these are, I think, pretty typical depictions of what is portrayed to the general public about what each profession does. Given this, whom are lay people expected to trust with their health? It’s obvious, and in news interviews or courtrooms, scientists rarely carry the respect and gravitas of medical doctors on any given medical topic.

I will come back to this in the next sections, but I really think that this is the root of much of the disconnect between parents and the medical profession that the vaccine wars have generated, namely, prestige and type of training.

True “Anti-Vaccine” Proponents

A distinctly contrasting view to the ideologically pro-vaccine mainstream medical profession is held by those who could legitimately be described as “anti-vaccine” in that they are simply against the practise of vaccination. Those who fit this description are much like those opposed to genetically modified foods in that they don’t believe the claims made by the proponents in regard to the science behind the practice, the safety profiles of the products, or the reality of the benefits.

In regard to anti-vaccine positions, true anti-vaccine proponents tend to flatly disbelieve that vaccines provide any level of immunity to the infectious diseases for which they were developed; if they believe in germ theory at all, find the published or reported scientific literature wanting; and frankly believe that vaccines can only cause harm, rather than any benefit. A corollary view is that vaccination and vaccines are somehow unnatural and hence violate the sacred nature of the body. Some of the anti-vaccine stance in some opponents is religious in nature, and some aspect of this has existed since the earliest attempts to vaccinate human populations. Indeed, the pro-vaccine side tends to dredge up this now-ancient vaccine meme from the years after Jenner’s seminal reports and endlessly attempts to tar the current vaccine-hesitant with the same brush.26

What fraction of those typically described as “anti-vaxxers” do these individuals comprise? It is hard to say precisely, but a best guess is that they are a distinct minority, although a minority that may be growing. As alluded to elsewhere in this book, the growth of true anti-vaccine sentiment may be driven in part by a “pushback” to the oftentimes-condescending attitudes and behaviors of the pro-vaccine camp. Some in this grouping even have degrees in the related subjects of immunology and base their objections to vaccination based on their understanding of immunology and how the immune system operates in health and disease.

The Vaccine-Hesitant or Resistant

By far, most of those who have any objections to vaccines in any aspect of efficacy or safety fall into this camp. Many of these, at least in my experience, are quite knowledgeable about vaccinology theory and practice and tend to be relatively up-to-date on emerging studies on vaccine safety in particular. They may also be quite adept at seizing on and critiquing the statements of pro-vaccine proponents, particularly medical professionals who may not be as firmly grounded in vaccine theory as they should be and hence not equipped to defuse, let alone debate, the knowledgeable vaccine-hesitant. The status that medical doctors once seemingly enjoyed by right of their medical degrees, that is, the “trust us, we’re experts” mantra, has fallen flat with this group.

The numbers of this grouping have been swelled by several key factors. One is that much of this group originates in those who believe that people they are close to, often their own children, have been injured by vaccines. Or, they are simply tired of feeling bullied, pressured, and dismissed by the by pro-vaccine side and the latter’s unwillingness to engage in debate/discussion except to denigrate them as tin foil (or aluminum) hat conspiracy theorists, a position taken by far too many on that side of the issue.

An argument could be made, as various commentators have done, that this grouping represents the bulk of opposition to vaccine mandates and reflects the very predictable response to pressure, particularly pressure coming from those who may have the official credentials but actually may know less about vaccines than those they are belittling.

One interesting aspect of the categorization of this group as anti-vax is that it tends to sweep in medical doctors and research scientists who have apparently deviated from the true faith (see Chapter 11). The assumption, often stated by bloggers such as Orac or Skeptical Raptor (see Chapter 9), is that doctors who ask questions have forgotten, or abandoned, the vaccine wisdom they learned in medical school. Indeed, such comments suggest that medical doctors in this category should lose their licenses. Particular targets of such ire are Drs. Bob Sears and Yehuda Shoenfeld, the first a pediatrician in Southern California from a well-known family of other pediatric specialists, the latter a lead researcher on autoimmunity. There are many others, in particular the now legendary Andrew Wakefield, briefly mentioned later in this chapter and in detail in Chapter 4. Wakefield is considered in some pro-vaccine circles, and much of the mainstream media, to be the virtual godfather of the anti-vaccine movement, whatever it is that movement really represents.

In much the same way, bench scientists who publish any data raising vaccine safety concerns have now joined the legion of “scientists who used to do good work until they went over to the dark side.” Certainly, a number have fallen into this bracket, including this author, as well as Drs. Chris Exley, an aluminum expert at Keele University in the United Kingdom, and Romain Gherardi, a Paris-based researcher who has looked intensively at aluminum adjuvant transport into the nervous system. There is a host of others who will be mentioned in the following sections of this book.

By so attacking and demonizing those who dissent, the mainstream medical community and the bloggers simply demonstrate time and time again the essentially fundamentalist religious nature of vaccinology (Chapter 8).

The Remainder

The rest of the population, much as in most political issues, is made up of those who simply have no concrete opinion on the subject of vaccination, or simply don’t care. They either go along with vaccine schedules because they have always done so or were told to do so by their physicians. Alternatively, others innately distrust any governmental organization and refuse to go along, regardless of the subject. The former tend, for the purposes of accounting, to fall in the pro-vaccine side; the others usually, but not always, into the vaccine-hesitant/skeptical camp. (In later chapters, I will explore in more detail the sometimes bipolar nature of what is termed the “left” when it comes to vaccine belief and compliance.)

All of the above should make clear that vaccine acceptance or rejection comes in many flavors and reflects a variety of attitudes, not all hostile to vaccination in general. Attempting to reduce this spectrum of attitudes to vaccination as a “you are either with us, or with the terrorists” polarity is simply incorrect in the same way that former President George W. Bush’s statement after September 11 misrepresented the range of responses around the world to the events of that day and afterward. The end result of such simplistic thinking led inevitably to the US invasion of Iraq and the endless wars in other parts of the world. Trying to force people into one or the other extremes in the vaccine wars is just as likely to backfire.

Once an “Anti-Vaxxer,” Always an “Anti-Vaxxer”

My colleagues and I sort of suspected that we had been branded as anti-vaxx early in 2011. In that year, a new postdoctoral fellow in my laboratory, Dr. Lucija Tomljenovic, and I had submitted a grant application to the Canadian Institutes for Health Research (CIHR), the Canadian equivalent of the US National Institutes of Health (NIH). The grant was designed to look at the toxicity of aluminum from various routes of administration: inhalation, diet, and injection. The word vaccine was mentioned only as an example of injected aluminum, without any comment by us about vaccines in general or in relation to autism.

The grant was reviewed and rejected. Not a great outcome, but not really an unexpected one given that CIHR review panels only fund about 12 percent of applications, often less. Perhaps it was just a poorly constructed application? Sure, maybe. However, of greater interest were the comments of two of the three reviewers, both of whom said that the proposed experiments added nothing novel, since, to paraphrase, Andrew Wakefield’s original article had been retracted and thus all of his work “debunked.”

It was in this rejection of our grant that one sees the power of the frame: a grant that was all about aluminum exposure by any route was rejected with comments about a study and vaccine that had nothing whatsoever to do with aluminum. In brief, in the view of the reviewers, Wakefield had been debunked, which then meant that any critique of vaccines of any form was also debunked.

The second major revelation to me about the frame came much more recently as I was just starting to write this book. One of my main interests outside of academia, as previously noted, is the struggle of the Kurds and other minorities in Rojava for autonomy.

In October 2019, the Turkish army invaded parts of Rojava in order to crush the nascent autonomous region. A medical group I helped found (Rojava Emergency Medical Service) had a member inside Rojava working to coordinate medical personnel and supplies in aid of those injured in the fighting.

Our member, who goes by the nom de guerre of Argeş, was the man on the ground coordinating the supplies and people that I was able to send into the country. One odd Signal message suddenly came from Argeş, something along the lines that some of the potential donors from a Chicago- based anarchist collective for our medical group were concerned about me being an “anti-vaxxer.”

What Argeş wanted to know was if I really was an anti-vaxxer, although he stated that he didn’t have an opinion about it one way or the other, apart from how it might impact donations. Needless to say, I gave Argeş a serious dressing-down that started with the words “Are you serious?”

The bottom line is that Argeş, an activist fighting for a political cause and a radical by most definitions, is not someone educated in, or even particularly interested in, medical issues. And yet, he had found that somehow anarchist donors had thought I was anti-vaccine and hence were wavering on providing medical assistance to Kurdish refugees fleeing an invasion. Seriously?

The point of these two vignettes is this: the demonization of Andrew Wakefield, and all those deemed to be his successors, spreads to all aspects of medical research and practice, no matter how remote or far away from any aspect of vaccination. Further, it spreads to people far removed from the very theory and practice of vaccination.

Science Literacy versus Illiteracy: It’s Not Just Confined to Lay People

It’s typical that those in the pro-vaccine camp tend to present science in a very nonscientific light. Included in those who do so are most mainstream medical health providers; the official medical organizations; entities in the United States such as the CDC and FDA and those internationally, including WHO, along with the pharmaceutical companies that make vaccines; and the freelance and for-hire Internet bloggers (Chapters 9 and 10 explore these links in more detail). By and large, most mainstream media tend to go along (see Chapter 10).

For each of the above entities, there seems to be a tendency to label the status of vaccine safety as “settled,” an odd thing to state given that it is not the fundamental nature of science to be settled about much of anything. Such a statement is often uttered or written with a corollary statement that some study, for example, “proves” that vaccines don’t cause autism.

I suspect that most scientists working on vaccines know all of this fully well and further know that stating that science is settled is nonsense. The statement about vaccine science being settled, however, is likely not meant for them, but for the lay public, whose overall grasp of the scientific method and what it can and can’t do is often meager.

It is in this latter statement that we can see the level of confusion about what science really is, and isn’t, as described earlier in this chapter. Proof, as cited previously, is the domain of formal logic and mathematics. In contrast, science does not prove anything, but merely builds by experimentation a body of data that makes certain assertions about nature more or less likely. In some cases, this body of knowledge can become pretty overwhelming, but this is still not proof, but rather probability.

Of all the sciences, perhaps the discipline where it can be said the least is in vaccinology. Hence, rather than being settled or proven, the very best that might possibly be said is that, based on a number of studies, a high probability exists that vaccines are safe, that they do not cause autism or any other developmental disorders, and that they are effective at preventing the diseases for which they were developed.

However, to anyone with both science training and an even partially open mind, such statements have to contend with a number of rather fundamental challenges. For example, what is one to make of the experimental data that contradict these notions? Further, how are the studies that support the “safe and effective” perspective chosen, and why are those studies that dispute it rejected? Which criteria are used for either? Even if true in one population or age group, what about other populations or age groups? What about temporal effects in which a vaccine may experimentally be considered safe on the day of administration, but not after a year? Are such vaccines equally safe for both sexes? What about combinations of vaccines given sequentially, or simultaneously, the latter incidentally a question never answered by any studies until that of Eidi et al., 2020?27 All it would take to lower the probability that the blanket safe and effective designation for vaccines is true would be a contrary outcome to any of these questions.

In actual fact, it is not that such negative outcomes don’t exist in the experimental literature, but rather that the pro-vaccine lobby is remarkably effective at cherry-picking its way past such studies to focus on only those that give the desired outcome.

Not only is this not science in any traditional sense, but rather is a form of pseudoscience in the pursuit of an agenda. Professor John Oller has termed such approaches akin to “calculated bias and loaded dice.”28 What that agenda is will be explored in more detail in Chapter 6. I suspect that most working scientists would tend to agree with this view, at least those who are able to leave behind their own self-interest and examine the issue rationally based on their training.

It should be mentioned that medical doctors are not necessarily scientists in the real sense of the word. Some are, of course, but most are not, and the process of scientific enquiry is not the fundamental part of their training compared to research scientists. True, most people who go on to medical school have basic undergraduate science backgrounds, and it is also true that many of the greatest medical scientists, past and present, have been primarily trained in medicine.

However, medicine, while increasingly backed by scientific inquiry, is not in many cases actually scientific. Rather, it is an assumed body of knowledge, some based in experiment and observation, some based on intuition and indeed the “art” of medicine. While most MDs have, in their training, been exposed to most of the broad strokes of medical theory and practice, few are likely to be masters of any but a small part of this.

How Much Vaccine Education Does One Get in Medical School?

Medical doctors oftentimes denigrate laypersons who disagree with them, particularly when the subject is vaccines and vaccination, by pointing out that they have the medical training to understand medical issues and the laypersons have only the “misinformation” provided by “Dr. Google” or some blog.

Let’s imagine for a moment that this is true. If so, can we quantify how much formal education most MDs have on the subject coming out of either medical school (usually four years) or after a residency? At my university, the latter is typically five years in length for most specialties, with two years being the required time for “family practice.”

Not all medical schools are equal in this regard, but those that have adopted a “problem-based learning” structure are likely relatively similar.29 It is important to remember that the four years of primary medical training are jam-packed with information, and a lot of in-depth material simply cannot be presented in the time available.

However, given this, I want to explore some examples, starting with my own school, the University of British Columbia’s Faculty of Medicine.

Based on a current list of the “blocks” of subjects in the first two years, there are none devoted to vaccines or vaccinology. However, within the various blocks are a number of lectures that touch on immunology, infectious disease, and related subjects. Here are the numbers:

Year One:

The number of lectures that seem to focus on vaccines (each lecture is fifty minutes long): one; The number of lectures that might touch on some aspect of vaccination theory or practice: seven.

In the former category is the following lecture in the fifth week of instruction: “Vaccines and Immune System Review.” This follows three lectures two days earlier on: “Introduction to Immunology,” “T cells,” and “Bridging the innate and adaptive immune systems.” The next day, the students get: “B cells” and “Immune dysregulation and deficiency.” One assumes that this crash course on immunology, a rather complex subject, is designed to provide the basis for understanding how vaccines work, or are intended to work.

Year Two:

Zero and two, respectively. I note that in the first teaching block of Year 2, students have a case involving developmental neurological delay that turns out not to be due to vaccination, but due to a gene deletion. Nonetheless, the program inserts a short article from the Canadian Pediatric Association that assures the students that vaccines are safe and effective and that Andrew Wakefield’s work was debunked. This document can be found online in Appendix 1.

Year Three (the clinical rotation or “clerkship” year):

In this year, the students rotate through four main clerkship blocks of ten weeks each that include:

Women’s and children’s health: This includes two weeks’ worth of topics in pediatrics and obstetrics/gynecology. Included in this block are subjects such as infant developmental milestones, a consideration of autism spectrum disorder (ASD), attention deficit hyperactivity disorder (ADHD), and other causes of speech and language delays. In a session titled “The Newborn,” students receive instruction on the “importance of vitamin K administration in [the] newborn period.” [Brackets for addition are mine.] More specifically for vaccination, there is a block called “Pediatric Health Supervision,” in which students are taught to “identify [the] routine immunization schedule in BC; [and] counsel parents on contraindications and side effects of common immunizations.” [Brackets are mine.]

Surgical and perioperative care, which includes general surgical practices and exposure to some of the sub-specialties: nil.

Brain and body, including a week of psychiatry: nil.

Ambulatory care: nil.

In a sub-block week titled “Family Practice,” one session is on “Immunization” and includes the following objectives:


1. Appraise evidence for various vaccinations, including appropriate timing and administration, immunization schedules, indications and contraindications;

2. Demonstrate the ability to counsel patients and parents on the risks and benefits of vaccinations, including dispelling myths and misconceptions;

3. Counsel parents and families on the risks and benefits of travel vaccination and medical planning;

4. Identify the patient vaccination status. [Italics are mine.]



Finally, by the end of Year Three, students are expected to be able to demonstrate a range of clinical skills. Relevant to vaccination in the Family Practice section of Ambulatory care is item 22, “injection administration.”

Within this year, the students also get a week each of dermatology and ophthalmology.

Year Four is the year in which students in twenty-four weeks take “electives” from a list of 590 possibilities and some other courses to help them get ready for their residencies as they start to transition to the actual practice of medicine. Of the 590 electives, there are some nineteen general categories with some having more than one possible subsection. Examples of some of these electives are anesthesiology, dermatology, internal medicine, surgery, public health, pediatrics, and many more. The large number of listings reflects not only similar electives running within hospitals in Vancouver, but also others from other areas of the province and even out of the province or the country.

Clearly, in some of these areas, such as in pediatrics, there will be lectures and other instruction on vaccine-related issues. Whether such instruction serves to actually present the pros and cons of vaccination, rather than just check the box that “vaccines are safe and effective,” is not clear.

These numbers seem to be broadly similar to the numbers from other medical schools examined in conversations with MDs elsewhere, but specific comparisons are difficult.

However, in regard to UBC’s medical school, several points should be considered: First, the amount of material the students are expected to absorb and master is enormous, and clearly there is little time for going into any of the broad range of subjects in particular depth. Second, depending on how it’s calculated, students at UBC may get more instruction on vaccine theory and practice than medical students at other universities. This, of course, is very good.

What is uncertain, however, as above, is just how critical such instruction is. The note above on the training for “dispelling myths and misconceptions” may give us some clue and may not be surprising given the general consensus in medical schools about vaccination and the uncritical view of its benefits in general.

At the end of the day, the goal of programs such as at UBC is to encourage the use of what is called “evidence-based medicine” (EBM), that is, the practice of medicine based on valid experimentation and evaluation. One definition of EBM is:


Evidence based medicine (EBM) is the conscientious, explicit, judicious and reasonable use of modern, best evidence in making decisions about the care of individual patients. EBM integrates clinical experience and patient values with the best available research information.30



The “best available research information” should be, in turn, derived from actual research, rather than assumptions and statements of faith.

Medical schools and their students are officially committed to this concept. The challenge is to ensure that EBM actually occurs, and to do that requires that physicians know, and act on, the best research in any field. In order to effectively do this, they have to know all sides of the issue, whatever that issue might be, not merely parrot information that they have been told but not researched themselves.

Residencies

What about residencies at the University of British Columbia (UBC)? How much vaccine content is there?

This seems to depend on the program itself. For example, Family Practice and Pediatrics, in which the bulk of vaccine delivery actually occurs, will likely feature some of it. The question again is how much of this is critically evaluated with a concern for all of the peer-reviewed literature, rather than those parts cherry-picked to drive home a particular point.

Again, various medical programs may be quite different, and from talking to colleagues at other schools, it seems that UBC’s level of instruction about vaccines and vaccination is far more extensive than most.

Overall, this training consists of the basic history of vaccines, what is in them, some of the purported success stories such as smallpox eradication and the control of polio, and the fact that vaccines in general are safe and an effective means of infectious disease control. As noted above, medical students in Years Three and Four get more information about immunology and vaccinology as they rotate through various medical departments, but again this knowledge is not extensive unless they later choose to specialize and do residencies that delve in more detail into such topics. For this reason, trying to convince the average MD that, for example, aluminum is neurotoxic is largely a fool’s errand.

Back to What Science Is (and Isn’t)

The same lack of a broad knowledge of subfields applies to scientists in any discipline. For example, I am trained as a neuroscientist particularly in neurophysiology, but neuroscience is a vast field, and, while I have likely heard in passing details about most of the subfields, I can’t claim any expertise in the majority of them, let alone in various other branches of science.

As noted earlier in this chapter, science is primarily a method for exploring nature and attempting to establish probabilities that any of the hypotheses proposed and the experimental outcomes found are, in fact, likely to be correct. A large enough body of evidence, the collated body of experiment from tested hypotheses, can become a theory, but even so it remains a probability discussion. Discrepancies, anomalies, etc. in the testing of aspects of a theory can lead to its downfall if enough of them arise. As philosopher of science Thomas Kuhn, cited above, observed, science does not advance by proof, since absolute proof is unattainable; rather, it advances by disproof, and disproof only requires one negative result. This is key, as cited previously: a truly acceptable scientific hypothesis has to be falsifiable, that is, it has to be open to negation.

Much of the stated belief that the science of vaccine effectiveness and safety is settled can only arise from the deliberate denial of the actual scientific method in which only those who appear to agree with the conventional wisdom are accepted, while those who disagree are ignored or cast out. As such, the process by which scientific finds are accepted or censored has more to do with religion, a topic that will occur frequently in this book, than the scientific method.

As noted above, most working scientists speak in terms of probabilities and don’t make definitive statements about much of anything being settled. This can be annoying for nonscientists who often expect that science will do what mathematics does: prove things. Thus, it is typical for a scientific paper to have statements like “The evidence thus indicates that ‘molecule x’ plays an important role in the regulation of ‘protein y,’” or something like that. Non-scientists raised on Disney movies want more definitive statements, statements that working scientists are usually loathe to provide. And for good reason: one of the best ways to get your figurative butt handed to you on a platter is to “go beyond your data” in a grant application or a manuscript. This is particularly true given that the next scientist who does the same experiment might find something very different. Or, worse—but it happens—you might not even be able to duplicate your own original findings.

This last is termed the “decline effect,” in which previously robust and statistically significant outcomes in an experiment simply become less and less significant with replication. This doesn’t always happen, of course, but it happens enough to make it a real concern. The reasons for this are uncertain but may have to do with subtle changes in study design or execution, or simply the fact that even with what should be adequate statistical power, greater variations in measurements for whatever reason can collapse p values to the point where statistical significance vanishes.

For the lay public, pronouncements in the mainstream media are often taken as fact. And since the media tend to favor pro-vaccine statements over those more skeptical, the lay public, not necessarily particularly scientifically literate, goes along. The forcing of some narrative along the path of a particular belief or agenda is termed a “frame,” a concept that will be revisited throughout the chapters that follow.

A Brief Introduction to the Wakefield Controversy

A common example of the public going along is the oft-repeated claim that the Lancet study of autistic children and gastrointestinal abnormalities of Dr. Andrew Wakefield and colleagues was “debunked.” The Merriman-Webster dictionary defines “debunk” as “to show that something (such as a belief or theory) is not true: to show the falseness of a story, idea, statement, etc.”31

I will deal with this case in greater detail in Chapter 4, but it is worthwhile briefly considering it here in order to understand how the use of this term has been deliberately manipulated to make Wakefield the whipping boy of the pro-vaccine camp and the mainstream media.

First, it would be safe to say that the majority of journalists and most of the public have never read the original Wakefield et al. article, because, if they had, they might all appreciate that the data in the article were not in reality “debunked” at all.

The original observations on which this case series was based were these: twelve children32 were referred to the Royal Free Hospital in London at which Wakefield worked. The children, eight with and four without regressive autism, showed signs of intestinal pathology. The article’s authors recorded the observation by the parents of the children that gastrointestinal (GI) abnormalities and regressive autism arose after the MMR vaccine. In regard to these points, various other investigators have confirmed that children with autism often have such GI abnormalities, so this observation and the data in the Wakefield paper have not been debunked at all. Brian Deer, a British journalist, claimed that these data in the Wakefield study were fake, but his evidence that this is so has been subject to claims that his evaluation of the study has itself been “debunked,” as discussed in detail in Chapter 4.

Did the children in the study suffer from autism? Yes, they did, so this point has not been debunked, either. Did the MMR vaccine cause these negative GI and neural outcomes? Maybe not, but this cannot have been debunked, since Wakefield et al. made no such claim.

Hence, what has been constantly described as a rogue study being completely fake is simply wrong. The observations made in the study have not been contradicted by other researchers or by the authors themselves. The interpretation others put on these outcomes were never written by the authors. Yes, the paper was retracted by Lancet, but that is not the same as being shown to be fraudulent, and indeed the notion that the data were fake hinges completely on the interpretation of one man, Deer, a nonscientist.

What is possible here is that the GI analyses in this article were incorrect, but being wrong happens a lot of the time in biomedical research33 and certainly does not involve scientific malfeasance in most cases.

So, in this most famous of “anti-vax” studies, the mainstream media reportage that has served to influence much of what the public thinks it knows about vaccines and vaccine injuries comprises a knowledge base that is distinctly false and blatantly misleading.

It is difficult to avoid the interpretation that such attempts to mislead the public at large are not random, and it is to this point that I will return in Chapter 8.



CHAPTER 2

Vaccination History, Theory, and Practice: A Brief Overview



Ere I proceed, let me be permitted to observe, that truth, in this and every other physiological inquiry that has occupied my attention, has ever been the object of my pursuit; and should it appear in the present instance, that I have been led into error, fond as I may appear to the offspring of my labours, I had rather see it perish at once, than exist and do a public injury.

—Edward Jenner1

Edward Jenner and the Formal Beginning of Vaccination

Dr. Edward Jenner is widely considered to be the founder of the theory and practice of vaccination based on his work and publications concerning smallpox in the late 1790s and later. In turn, Jenner’s work, along with that of Dr. Louis Pasteur, fifty or so years later, is also believed to have laid the foundations for the science of immunology. Most of the published literature I have seen broadly agrees with this assessment.2

However, as noted by Gross and Sepkowitz, scientific breakthroughs in any field are rarely due to one person alone. As these authors write:


However, actual examples of the lone genius phenomenon, in which an investigator single-handedly resolves a large problem, are few and far between. Much more commonly, developments represent the culmination of decades, if not centuries of work, conducted by hundreds of persons, complete with false starts, wild claims, and bitter rivalries. The breakthrough is really the latest in a series of small incremental advances, perhaps the one that has finally reached clinical relevance. Yet once a breakthrough is proclaimed, and the attendant hero identified, the work of the many others falls into distant shadow, far away from the adoring view of the public.3





The above is certainly true in Jenner’s case, as the initial attempts at actual vaccination with cowpox to prevent smallpox may go back to another English physician, Dr. Benjamin Jesty, in 1774. To put this into context, let’s consider Jenner’s history.

Edward Jenner (1749–1823) was born in Berkeley, Gloucestershire, England, the son of Rev. Stephen Jenner. The young Jenner apprenticed to various physicians and seems to have shown talent in a variety of areas. Overall, he had a keen interest in natural sciences, in many ways resembling a near contemporary, Dr. James Parkinson, who first described the neurological disease that bears his name and also wrote three large volumes on paleontology.

Jenner returned from his apprenticeship and took up his practice as a physician in Berkeley and faced, as did his fellow physicians, the repeated scourge of smallpox epidemics, epidemics that can be traced back as far as ancient Egypt. Riedel, cited earlier, notes that the disease had very high levels of mortality with some four hundred thousand deaths per year in Europe in the eighteenth century. Of those infected, between 20 to 60 percent would die. The survivors often suffered from disfigurement or even blindness. It is worth noting that smallpox is one of the infectious diseases, along with measles, that was responsible for the massive number of deaths of the native populations of the Americas’ post-European contact.4

Two methods to try to prevent the disease were known in Jenner’s time and even before. One, from Chinese medicine, involved inhaling ground-up smallpox pustules from someone with the disease. The second method was termed “variolation,” in which material from the smallpox sores of an infected person were applied to skin incisions made in another person. The term variolation comes from variola, or Latin for smallpox. This procedure in turn was sometimes termed “inoculation,” also from the Latin term for “to graft” (inoculare).

Variolation was quite effective as a smallpox prophylactic, although some 1–3 percent of patients came down with the disease with the attendant mortality or disfigurements.

Jenner apparently knew about variolation and even used the procedure frequently. One reference mentions that he may have had the procedure performed on himself as a young boy.5

The breakthrough for which Jenner is credited, however, came in 1796, when he heard a young milkmaid, Sarah Nelmes (sometimes written as Nelms), claim that she would never get smallpox because she had had cowpox, another of the orthopox family of viruses to which both cowpox and smallpox belong.

Combining this observation with his previous knowledge of variolation, Jenner took some pus from Nelmes’s cowpox lesions on her arms and placed this material into small superficial incisions on the arm of an eight-year-old boy, James Phipps.

Phipps had only minor signs of illness following this procedure and was soon well. Two months later, Jenner exposed Phipps in the same way, but this time using pus from an actual smallpox victim. Phipps did not contract the disease. Jenner followed this experiment up with twelve more people, eventually testing the procedure on twenty-five people in total. One of Jenner’s observations was that immunity seemed to work both ways: those who had survived smallpox did not get cowpox, and, as with Sarah Nelmes, cowpox prevented her from contracting smallpox.

The obvious flaws in such studies from a modern study design perspective are that there were no controls to speak of, a trend that continues to the present in most vaccine trials. In addition, from an ethics perspective, performing what were essentially “challenge” experiments without true informed consent would be a problem. There is no indication that Jenner, or anyone else of the period, even thought of this problem.

The outcome of these studies led Jenner to write his first paper, An inquiry into the Causes and Effects of the Variolae Vaccinae, a disease discovered in some of the western counties of England, particularly Gloucestershire and Known by the name of Cowpox, at first rejected for publication and then self-published in 1798.6

Note that in his title, Jenner mixed the terms Variolae (smallpox) with Vaccinae, with the Latin vacca being the word for cow, from which his infectious material came.

In pushing for vaccination over variolation, Jenner ran into the established medical community of his time, some members of which were operating variolation clinics and fought his discoveries. The irony of this situation in regard to the virtual worship of vaccination in today’s modern medicine and the disdain for any alternative views will be apparent to most readers.

Eventually, fame and wealth from grants to him by Parliament rewarded Jenner’s work, but he always seems to have remained modest in the face of such accolades. Rather than selling his “vaccines,” Jenner gave them to anyone who asked and even operated a free clinic where he would administer them.

Seventeen years after his death, in 1840, the British Parliament banned variolation, thus removing the main competitor to vaccination. It is tempting to wonder which events behind the scenes caused this law to come into force.

I will confess that before starting this book, my knowledge of Jenner and his work at the dawn of vaccination was fairly meager. In fact, the iconography that has grown up around Jenner’s work from mainstream medical sources had pretty much convinced me that what I would find would be sloppy and unethical science and a man flawed by greed and ego.

What I found, to my surprise, was to a great extent the opposite. In regard to the first part, the sorts of scientific procedures and ethics of today really can’t be used against Jenner over two hundred years earlier. Rather, Jenner, to his credit, saw a horrible disease and through observation, hypothesis, and experimentation, followed by replication, sought to control it. Certainly in terms of methods, the number of patients initially studied was tiny, and Jenner really had no idea which substances he might be transferring to the recipients, since this was long before either germ theory from Louis Pasteur7 or Robert Koch and his famous postulates,8 or even the discovery of viruses9 that were still years in the future. In addition, Jenner had absolutely no way to control the dose of the virus administered.
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Figure 2.1. Cover pages for Edward Jenner’s first two publications on smallpox and his use of cow pox as a prophylactic.

In regard to the second part, there is nothing to suggest that Jenner was driven by either ego or greed. As noted above, he freely gave his vaccine away and treated patients for free.

After Jenner, the process of “vaccination” remained basically variolation with cowpox, as hypodermic needles were not invented until 1844 and the work of Irish physician Francis Rynd. The first syringes did not make an appearance until 1853.

To this day, smallpox vaccines are still made from cowpox-infected cow lymph or skin. Although smallpox was considered by WHO to have been eradicated in 1980, supplies of the vaccine ACAM2000 have been kept in storage in case of a future smallpox resurgence.

On the next page, I included a timeline of vaccine development beginning with Jenner’s 1798–1799 publications and ending with today’s rush for a COVID-19 vaccine (the major choke points are marked with*). Space limitations don’t allow me to go into detail about most of the time points, but a few especially important ones should be mentioned. The first of these is Jenner’s own work, which shifted the concept of immunization from variolation to vaccination, a rather key step in what would come later. Another important year was 1840 (not starred in the timeline figure), when the British Parliament banned variolation, essentially enshrining vaccination in its place. Other crucial years came with the experiments of Pasteur and the development of germ theory. In addition, Pasteur was the first to experiment on the use of attenuation of the suspected pathogen, although viruses had still not been identified. Pasteur used various methods to attenuate the pathogen (virus), including the first use of “passaging” by growing the viruses repeatedly in cell culture. In the process, Pasteur gave the world an effective vaccine against rabies.10

A critical step came with the research and publication in 1926 by Glenny et al. This was the first article to describe the enhanced antibody production of a vaccine by the use of aluminum adjuvants (see Chapter 5). The work arose when Glenny and his coresearchers at Burroughs-Welcome Laboratories in the United Kingdom realized that the antigen alone in the diphtheria vaccine tested in guinea pigs was not able to produce a sustained antibody response.

Some investigators would have stopped at this point, taken a deep breath, and then gone back to vaccinology and immunology basics to see why not. This was likely the most crucial T-junction in the road to many more vaccines, and the field would never be the same again. Instead, Glenny and colleagues searched high and low for a “Band-Aid” to the problem whose apparent solution was the addition of aluminum salts.11

A further crucial commercial milestone occurred when the National Vaccine Compensation Act of 1986 became law, essentially making vaccine companies in the United States liability proof. As a result, the Act opened the floodgates to a plethora of vaccines to follow along with the attendant increases in pharmaceutical company profits juxtaposed with the rapid rise of autism spectrum disorder (ASD).

In the above, I have not included the eradication of smallpox by the smallpox vaccine, nor the polio vaccines of the 1950s, since it is not clear that these alone led to the diminution of these diseases.

The latest jump has arisen as this book goes to press with the still-experimental mRNA vaccines being fast-tracked against COVID-19. This more recent development will be explored again in more detail in Chapter 13.

Key Events in the History of Vaccines

*1798 Edward Jenner publishes his first work on the smallpox vaccine.

1853 Compulsory Vaccination Act in England made smallpox vaccination mandatory for children.

1879 Louis Pasteur discovered that attenuated chicken cholera protects against challenge with virulent organisms.

*1885 Pasteur developed first live attenuated viral vaccine (rabies).

1902 The Biologics Control Act was the first law that required licensing and inspection of vaccine and antitoxin manufacturers in the United States.

1905 The US Supreme Court confirmed the right of states to enforce mandatory vaccination law (Jacobson v. Massachusetts).

1918 “Spanish” influenza pandemic killed twenty-fifty million worldwide.

*1920s Vaccines for diphtheria (toxoid), tetanus (toxoid), and pertussis were developed.

1932 Aluminum adjuvant was first used in human vaccines (diphtheria and tetanus).

1936 Max Theiler developed the yellow fever vaccine.

1944 The Public Health Service Act established the federal government’s quarantine authority for the first time.

1945 An inactivated influenza vaccine was licensed in the United States.

1955 Albert Sabin developed orally-administered live polio vaccine.

1957 Asian influenza (H2N2) pandemic killed more than one million worldwide.

1961 Jonas Salk developed first polio vaccine (injected, inactivated). “Cutter incident”—defective polio vaccine manufactured by Cutter Laboratories—caused forty thousand cases of polio and 260 cases of poliomyelitis.

1962 President Kennedy signed the Vaccination Assistance Act into law, which allowed the CDC to support mass immunization campaigns and to initiate maintenance programs.

1963 The Federal Immunization Grant Program was established to provide states to purchase vaccines and to support basic functions of an immunization program. Maurice Hilleman developed the measles vaccine.

1964 The Immunization Practices Advisory Committee (IPAC) was formed to review and revise immunization schedule.

1971 The United States licenses Merck’s combined trivalent MMR vaccine (developed by Hilleman).

1974 The first monovalent (group C) meningococcal polysaccharide vaccine (Merck) was licensed.

1977 The first pneumococcal vaccine developed by Robert Austrian was licensed.

1980 The World Health Assembly certified the eradication of smallpox. By 1980, all fifty US states had laws requiring vaccination for school entrance.

1981 The first hepatitis B (Recombivax HB by Merck) vaccine was licensed.

1985 The first Haemophilus influenza type b (Hib) polysaccharide vaccine was developed.

*1986 The Vaccine Adverse Event Reporting System and National Vaccine Injury Compensation Program were introduced.

1992 Japanese encephalitis vaccine (JEVax by BIKEN) was licensed.

1994 WHO certified the Western Hemisphere as “polio-free.”

1995 The first varicella vaccine (Varivax by Merck) and hepatitis A vaccines (Havrix by GSK and Vaqta by Merck) were licensed.

1998 Rotavirus vaccine (live, oral, tetravalent; RotaShield by Wyeth) was licensed and taken off US market in 1999 because of an association with intussusception. The Children’s Vaccine Program was established at WHO to provide vaccines to children in the developing world.

2000 Measles is declared no longer endemic in the United States.

2001 Thimerosal is taken out of childhood vaccines in the United States.

2005 CDC announces that rubella is no longer endemic in the United States.

2006 New rotavirus vaccines (RotaTeq by Merck in 2006 and Ratarix by GSK in 2008) were licensed. The first human papillomavirus (quadrivalent; Gardasil by Merck) was licensed.

2009 H1N1 swine flu pandemic infected as many as 1.4 billion and killed approximately a half a million worldwide. The Office of Special Masters of the US Court of Federal Claims (known as “vaccine court”) ruled that the MMR vaccine administered with thimerosal containing vaccines does not cause autism.

2012 Institute for Safe Medication Practices (ISMP) launched new Vaccine Error Reporting Program.

2015 California eliminated all nonmedical vaccine exemptions in response to measles outbreak at Disneyland.

2016 National Vaccine Program Office released National Adult Immunization Plan.

2020 COVID-19 pandemic resulted in 7.5 million confirmed cases and 423,000 deaths worldwide (as of June 14, 2020) and by June 2020, 163 vaccine candidates were in development. World Health Assembly prepares to ratify the WHO document, Immunization Agenda 2030.

The development of the field over the last 221 years leads me to wonder if Jenner could see today’s vaccine world, would he be surprised by the vast expansion of the branch of science that he founded? Would he have been pleased or horrified by the resulting industry that grew from his work? One suspects, and in all such cases it is merely speculation, that he would be gratified to find his work still extant all this time and pleased to know that what he started has likely saved many lives. But would a man who gave his vaccines and service away for free respect the rampant commercialization of the vaccination companies today? Based on what we can infer about Jenner’s character, as partially suggested by the quote that opens this chapter, this is unlikely.

Sadly, in my opinion, the field that Jenner spawned is now the driving force behind the push for mandatory vaccination for school-aged children. Further, the still experimental COVID-19 vaccines being hailed as the way back to “normal” come with calls for mandatory vaccination for everyone.

Later chapters (10 and 13) will explore the nature of vaccine mandates and take a closer look at the politicians and media who call for them.

But before that, I want to consider what might be called the ethics of vaccination, a subject that very much arises from the work of Edward Jenner.

The Ethics of Vaccination

I think it will be generally conceded by virtually everyone, pro or not on vaccine issues, that preventing a disease is far superior to treating it after it has been acquired. An example where a prophylactic approach has worked well can be found in the Framingham Heart Study on cardiovascular disease12 described in Chapter 1.

As another example, modern dentistry is exceptionally good at preventing the development of dental caries and gingivitis and in so doing not only preserves a person’s teeth throughout life, but with that general health.

As a neuroscientist who mainly studies neurological diseases, I would be delighted if we could do the same thing for Lou Gehrig’s disease (amyotrophic lateral sclerosis, ALS), Parkinson’s disease, or Alzheimer’s disease.13 Alas, we cannot because the incidences of these diseases, particularly for Alzheimer’s disease, are nowhere near as high as those for cardiovascular disease. For this reason, it remains difficult, maybe impossible, to do the equivalent of a neurological Framingham study,14 without which susceptibility genes and their likely interactions with environmental risk factors can’t be easily defined. And without a key understanding of potential risk and causal factors, preventative medical approaches don’t know exactly what to prevent. Even preventing a collection of diseases, such as various cancers that may have much higher incidence than those of the progressive neurological disorders, is still difficult. And yet, if we could prevent any of these diseases, the lives of many people would be prolonged along with a greater quality of life.

With the above in mind, it is important to recognize that vaccination as a prophylactic approach to infectious diseases can be viewed in this same light, namely, as a good idea that was developed with the best of intentions by doctors and scientists. In some measure, this is precisely what vaccination may have done at both individual and population levels. In turn, such prophylaxis has resulted in numerous lives saved with much suffering prevented. Certainly, such was the goal of Edward Jenner. But then somewhere along the line, delivering vaccines became highly profitable and thus subject more to market, rather than medical/humanitarian, forces.

Let’s go back to a consideration of any drug or procedure that might in the future be found to prevent any neurological disease and ask the following question: Would we give it to everyone regardless of age, sex, genetic background, race, etc.? No, we wouldn’t simply because we know fully well that while some people might respond well to the drug, thus providing protection, others might experience negative outcomes in some measure.

Without knowing which persons would have adverse effects and in which proportions, there is no way that modern medicine should prescribe a drug for everyone regardless of medical history and demographic background. Nor would we prescribe most drugs at a “one-size-fits-all” dosage.

We wouldn’t do this unless the profit motive became the dominant consideration. Alas, for too many drugs, from Alzheimer’s treatments to vaccines, the corporate bottom line for many pharmaceutical companies (the pharma) holds sway, and the massive amount the pharma spends on slick television ads is a testament to the increasing role of the industry in our lives. The pharma seeks to extract wealth from our wallets by endless television advertisements that tell us to ask our family physicians, “If drug ‘x’ is right for you,” while at the same time showing us all of the possible side effects these drugs may evoke. It’s a confusing message for many, but clearly one that works.

The role of the pharmaceutical industry in literally pushing numerous drugs, and now vaccines, onto people has been the topic of various books, and these and other considerations will be addressed in more detail in Chapter 3 and later in Chapters 10 and 13, the latter in relation to COVID-19.

Before then, however, it is important to try to gain some understanding of what can best be called the “official” story about vaccines.

But even before that, let’s consider how vaccines are supposed to work, both in theory and in practice, and the types of vaccines currently used. In Chapter 13, I’ll consider the newer types of experimental genetic vaccines, notably those termed viral vector or messenger RNA (mRNA) vaccines now being touted as the solution to COVID-19.

Vaccine Theory and Practice after Jenner

For the purposes of understanding how vaccinology developed post-Jenner and to understand the overall trajectory of vaccine proliferation, it is important to consider how the physicians/scientists working on vaccines went from the fairly simple technique of variolation with smallpox material to variolation with cowpox.

The official rationale seems to have been that the former was too hazardous with the infection rate, whereas the use of cowpox-derived vaccines was considerably less so. It’s not clear that this is entirely true, but it should be acknowledged that in the absence of any idea how much smallpox virus was being put into people by variolation, it must have seemed less hazardous to give the immune system what was essentially a surrogate pathogen that triggered an effective immune system memory, but one that could not actually lead to smallpox. From there, the path led to seeking ways to trigger an effective immune response without the disease. In other words, the attempt to fool the immune system into mounting a full response to a pathogen that was not actually there with the intention that the same system would later recognize and deal with the real pathogen.

Of the various vaccines developed, there are four main types, as illustrated in Table 2.1.

These include the following, starting with vaccines designed against viruses. Note: in the following I will consider viruses15 and virions16 as synonymous, although in virology they are not.

Live attenuated virus vaccines: These are basically viruses that have been weakened either by chemicals, heat, or by “passaging,” which is being grown multiple times in cell culture such that each time the virus grows less able to infect other cells. In some circumstances, however, the inactivation is not sufficient, and viruses are still able to cause the disease.

Killed virus vaccines (called inactivated): As the name implies, these viruses are not able to infect another cell.

Recombinant protein vaccines: Recombinant protein vaccines fall into two categories: subunit and virus-like particle vaccines.

For subunit protein vaccines, the gene making the desired protein is inserted into a host cell to trigger the production of the protein in quantity using the host cell’s own machinery. Hosts can include a bacterium, plant, mammal, or insect cell. The resulting protein is then harvested and used in the vaccine to trigger an immune response. In the case of recombinant vaccines being designed for COVID-19, the gene inserted is for the spike protein of the virus, specifically the “receptor binding domain” that allows the protein to attach to the ACE-2 receptor.
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Table 2.1. The main types of vaccines currently used.

The next type, virus-like particle vaccines, are composed of a set of viral proteins that mimic the shape of the virus. This particle “pseudo-virus” is an empty shell, devoid of genetic material and noninfectious, but this does not prevent the immune system from recognizing it and ideally responding appropriately.

Recombinant virus vaccines: These use viral subunits, or even a “capsid,” the virus protein shell. Examples include the HPV vaccines conjugated to compounds that are themselves capable of generating an immune response, such as aluminum adjuvants.

Of note, various vaccines for viral infections can use different strains of the virus, for example, those for measles or HPV.

Viral vector vaccines: This approach is based on using a virus that is nonpathogenic or of little danger to humans. In many cases for vaccines under development, particularly for COVID-19, viral vectors are mostly adenoviruses, the latter family responsible for some cases of the common cold. A viral vector vaccine is, in essence, the molecular equivalent of a piggyback ride: The adenovirus is modified to carry the COVID-19 DNA for the spike protein as a means of carrying it into the body, where it is intended to stimulate an immune response. Viral vector vaccines are a recent strategy and have been used in the development of the Ebola virus vaccine.

mRNA vaccines: These experimental vaccines will be discussed in detail in Chapter 13. See Table 2.1 for a list of viral vaccines for different diseases.

Bacterial/toxoid vaccines: These are vaccines using a killed or subunit protein fragment of bacterial origin as the antigen.

Finally, there are the toxoid vaccines intended to combat some endotoxin released by bacteria. Bacterial/toxoid vaccines include those for the three diseases in the DPT and variant vaccine formulations for diphtheria, tetanus, and pertussis (whooping cough). These use either parts of the bacterium’s coat protein or target parts of the endotoxin. The tetanus part of the DPT vaccine targets tetanus toxoid, for example. The typhoid fever vaccine is also part of this group.

These types of vaccines are typically administered subcutaneously (s.c.) or intramuscularly (i.m.) in the majority of cases. There is also an intradermal form of injection (i.d.) that goes to shallower skin layer than the s.c. vaccines, which are injected below the dermis into the fatty tissues.

The reasons why there are these variations seem to be the products of trial and error rather than any robust parametric science. For example, adjuvanted vaccines are supposed to be injected i.m., the notion being that there is greater blood supply and thus absorption. However, the anthrax vaccine, adjuvanted with aluminum hydroxide, is delivered s.c.; the MMR vaccine, unadjuvanted, is given s.c. The tuberculosis vaccine that targets the tuberculosis bacilli is given i.d. Meningitis vaccines are usually given i.m. And, finally, there are oral vaccines, such as those for polio, and intranasal vaccines, such as some for influenza.

Table 2.2 summarizes a number of these vaccines and their routes of administration. For those directed against viruses, Table 2.2 also lists the vaccines and the viruses and their taxonomical groupings.

Vaccinology: The Methods and Practice of Making Vaccines

Vaccinology is, simply, the science of making vaccines. It is a detailed branch of science from a materials science perspective, but hardly one that most, not even its practitioners, would likely describe as particularly theoretical. Perhaps after a drink or two at vaccinology conventions, the attendees might wonder about whether Jenner’s vaccine with cowpox in place of variolation with smallpox was a useful turning point in the control of infectious disease, but I am inclined to doubt it.

It is pretty clear that the materials part dominates, largely consisting of ways to isolate and grow what will be the antigen, whether to use a bit of it, or the whole pathogen; if they need to attenuate it, or kill it; how to boost the antigenic signal to get a longer-term immune response; which excipients (other molecules, described soon) to add to enhance the vaccine’s impact; and if they need to use an adjuvant. In regard to the last: Which one? If aluminum, should they use one of the conventional aluminum salts or a novel construct? How does the antigen stick (adsorb) to the aluminum?, etc.

All of this is crucial to making a vaccine that works to generate at least a surrogate signal, that is, antibodies or other immune cells (see next section).

It is no doubt a very demanding field, one in which creative solutions may often be needed to get a product that seems to work. Considering it more or less like a scientific form of Lego building would probably be the best way to describe it.

But does vaccinology worry about adverse effects of any of the materials used? Maybe, but mostly no, as we will see when we consider some comments in the Simpsonwood document of Chapter 5. Rather, it seems that vaccinologists simply kick such problems down the road to the clinicians who will do the phase trials. In some ways, this relationship by vaccinologists to clinicians resembles the lyrics of the satirical song about the German rocket scientist, Verner von Braun, by Tom Lehrer, which claims that it’s not the scientist’s department to care where the rockets come down once they’ve been sent up.17
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Table 2.2. Existing vaccines characterized by identified pathogen, the disease that pathogen is supposed to induce, the vaccine developed with type, and whether it is adjuvanted or not.

Vaccinology is sort of like that. And is likely one reason why developing a vaccine, even with the typically minimal postlicensure surveillance, still can take a number of years. It’s sort of a back-and-forth process between the vaccinologists and the clinicians in which a vaccine that shows safety concerns in phase trials goes back for a makeover. Sometimes a vaccine candidate, such as an mRNA vaccine, never makes it out of the process due to safety concerns that can’t be fixed.

Until now, that is, with the push for a COVID-19 vaccine during “Operation Warp Speed,” the Trump administration’s ambitious effort to get an effective vaccine out to the American people en masse in 2020. I’ll return to COVID-19 vaccines and the speed of their development in Chapter 13.

So, with that as a preamble, let’s look the basic steps in vaccine development and manufacturing. The following is not a detailed survey of the methods but is rather intended to give a broad overview:


1. Antigen generation, by first isolating the infectious agent, viral, bacterial, or other. This can be a frustrating and time-consuming process.

2. Generating enough of the pathogen:

a. Generation of a pathogen in quantity. This consists of:

i. Growing virus in cells such as primary cells, i.e., chicken fibroblast (example: yellow fever vaccine), or continuous cell lines, i.e., MRC-5 (hepatitis A vaccine);

ii. Growing the bacterial pathogen in bioreactors, which are devices that allow the bacteria to multiply.

b. Generation of recombinant proteins from the pathogen:

i. Can be produced in bacteria, yeast, or cell cultures, as discussed above.

The first step here is to establish a master cell bank, and from this, working cell banks are prepared that are used as routine starting cultures for mass production.

3. Release the antigen from the substrate material and isolate it.

a. Isolation of free virus, or;

b. Isolation of secreted protein from the cells, or;

c. Isolation of cells containing antigen from the medium.

4. Purification of the antigen

a. For vaccines containing recombinant proteins:

i. Column chromatography and ultrapurification;

b. For inactivated vaccines:

i. Inactivation of isolated virus.

5. Formulation

a. This step may include an adjuvant, such as one of the aluminum salts or proprietary formulation based on aluminum or other molecules. This step may also include preservatives or other chemicals (excipients). Past preservatives in multiuser vials to control bacterial contamination due to repeat needle insertion have included Thimerosal, an ethyl mercury compound, discussed in detail in Chapter 4. Common excipients can be found in various publications.18



Different vaccine preparations are the hoped-for result of the above steps with vaccines being classified as one of the following:


1. Live, attenuated vaccines: contain whole bacteria or viruses that have been weakened after repeated passages in the laboratory in cell culture. The intention is that these attenuated pathogens are not able to produce clinical disease, but active enough to induce immunity. Examples include: measles, mumps, rubella; Rotavirus; smallpox (still derived from cowpox); chicken pox; yellow fever; shingles; nasal influenza vaccines; oral typhoid.

2. Whole, inactivated vaccines: contain whole part of bacteria or viruses (proteins or sugars) that have been killed by heat, chemicals, or radiation and can no longer cause disease. Examples include: Hepatitis A; Influenza; Inactivated polio; Rabies; Japanese encephalitis.

3. Subunit, recombinant, polysaccharide, and conjugate vaccines: they are specific parts of the bacteria, such as a particular protein, sugar, or capsid (protein shell of a virus).

a. Recombinant vaccines:

i. Made using bacterial or yeast cells;

ii. A small piece of DNA is isolated from the disease virus or bacterium;

iii. Inserted into other cells to produce active ingredients (e.g., a single protein or sugar) in large quantities.

For example, to produce a hepatitis B vaccine, part of the DNA from the hepatitis B virus is isolated and inserted into the DNA of yeast cells. These yeast cells produce one of the surface proteins from the hepatitis B virus, which is then purified and used as the active ingredient in the vaccine. Examples: Hib (Haemophilus influenzae type B); Hepatitis B; HPV (Human papillomavirus); Whooping cough or pertussis (part of the DTaP combined vaccine); Pneumococcal disease; Meningococcal disease; Shingles; Injected typhoid.

b. Toxoid vaccines: produced by treating bacterial toxins with chemicals until they are not able to produce clinical disease, but active enough to induce immunity.

Examples: Diphtheria; Tetanus; Pertussis (whooping cough).19



As stated at the beginning of this section, all of the above involves a lot of detailed materials science applications, “state of the art” expertise with similar past vaccines, and even some innovative methods such as with mRNA vaccines.

Note concerning Excipients in Vaccines

Excipients are basically ingredients added to a vaccine apart from the antigenic material that is derived from the above processes. These can include things like adjuvants, whose sometimes adverse effects are discussed in detail in Chapter 5, preservatives such as Thimerosal (also in Chapter 5), and a range of other molecules including amino acids, antibiotics, and others. The Appendix, found online, shows a current list of excipients from the FDA website.20

The “Official” Story of Vaccines

The mainstream medical establishment today controls the dominant narrative that can be summarized by several key and endlessly repeated phrases. One is that “vaccines are safe and effective,” typically bolstered by stating that “the science is settled” on this issue. Period. The narrative continues by stressing that only “anti-vaxxers” and those trained by “Dr. Google,” or medical/scientific quacks, dispute this.

Additionally, the narrative holds that vaccines are thoroughly tested for both safety and effectiveness, that the surveillance systems in place to detect safety issues are well established and effective, and that most vaccines can safely be taken by most people, including infants, young children, pregnant women, and the elderly. The only allowed exceptions to who can have the various vaccines are those who may be immune-compromised or who have a serious allergy to some vaccine development by-product, for example, egg proteins, or some component of the vaccine itself.

In this narrative, it is true that clear failures to achieve some vaccine-dependent end state are acknowledged, usually grudgingly. Such admissions, or rather attempts to appear open and transparent, are typical. For example, various influenza vaccines over the years have failed to match the type of circulating pathogen, the influenza strain itself or subtype, and hence have had limited effectiveness.21 Or, in regard to safety, the swine flu vaccine in the 1970s that was recognized to increase the risk of Guillain-Barré syndrome, a neurological disease in which antibodies are generated against the myelin covering of long axons in the periphery of the body. In this last case, even medical schools such as the University of British Columbia, where I teach, recognize that the 1970 “flu” vaccine was likely responsible for increased cases of Guillain-Barré and cited speculation about “molecular mimicry,” where the immune system of the victims misidentified parts of the myelin sheath as being similar to some amino acid sequences on the coat proteins of the virus and attacked both.22

This sort of medical establishment assertiveness about vaccines tends to spill over into politics, often in some very odd ways. Or at least odd from the perspective of why accepting vaccines or not accepting vaccines is a political issue at all.

As a fairly recent example, back in 2015 as various politicians began the long and costly process leading to nominations for president, Hillary Clinton, later the Democratic Party nominee, tweeted, “The science is clear: The earth is round, the sky is blue, and #vaccineswork. Let’s protect all our kids. #GrandmothersKnowBest.”23

This tweet followed comments made in a Republican primary debate in which several candidates, e.g., New Jersey Governor Chris Christie and US Senator Rand Paul, had noted concerns about parental choice and the possibility that vaccines might contribute to autism.24 Similar concerns were later raised by other Republican candidates, including Dr. Ben Carson, later Trump’s secretary of Health and Human Services, and Donald Trump, later president. All of the comments were thoroughly castigated by various professional medical organizations and the media as being without any merit because, after all, “the science was settled.”

Most of the wannabe presidents toned down their comments, or even did backflips to reverse what they had said. Donald Trump was the exception to such backpedaling, a stance that would later help him consolidate support with many of the vaccine-hesitant by doubling down on concerns about a possible vaccine-autism connection.

Early in 2017, then-President-Elect Trump had a meeting with Robert F. Kennedy Jr. that Kennedy reported had discussed forming a panel to investigate the possible vaccine-autism connection.25 (I will discuss Kennedy in more detail later in Chapter 7). Many of the anti-vaccine/vaccine-hesitant who had supported Trump’s journey to the White House were ecstatic. That ecstasy should have been short-lived, but hope never dies apparently, as it rapidly became clear that no such panel would come to pass.

Added to this, President Trump appointed pharmaceutical industry insiders into the various parts of the government who might have been able to affect such a study.26

None of what should have been seen as an outright betrayal of this constituency moved a number of these vaccine opponents away from their utter conviction that Trump would eventually do the right thing by them and their vaccine-injured children. One commentator even opined that the reason why Trump had not followed through on what had been seen as election promises was that he was biding his time and the hoped-for actions would come in his second term.

It is worth noting in regard to the above that Clinton had been ambiguous about the role of vaccines in autism in her earlier run for president in 2008, but the opportunity to score points against potential Republican adversaries must have been too great to pass. Hence the tweet.

However, the tweet itself is revealing, not only for the false equivalences that Clinton or her media person stated, but for what it demonstrated about her grasp of science and the “frame” that vaccines have been put into in order to package them as selling points.

Let’s take the statement apart to see how it cuts corners to make a point that was casual in its wording, not to mention lacking in any serious understanding of the science about vaccines.

First, take the comment that “the earth is round.” Well, broadly speaking, this is true, if not fully accurate. The Earth is actually an oblate spheroid as proposed by Isaac Newton27 with deformations at the poles and equator, not to mention the bulges created by mountain masses and troughs in the oceans.

Second, “the sky is blue.” Again, not fully accurate. On a clear summer day in Kansas, the sky certainly appears to be blue. But in desert areas it can appear to be white. In the same Kansas sky in winter, the sky will appear gray. At sunrise or sunset, the sky appears to be red or orange. In reality, the sky is black, as it appears at night and what we see with the various colors is due to refracted light in the atmosphere, which on a sunny day appears blue because the blue wavelength of white light is shorter and thus is more scattered.28

Now the last: “and vaccines work.” As with the Earth being round and the sky blue, this last is a nonscience oversimplification, in this case vastly more than the others. “Vaccines work,” really? What do they work to do? Prevent infectious diseases? Yes, sometimes. Increase autoimmune disorders? Yes, sometimes. Generate vast profits for the manufacturers? Yes, always.

This sort of applying a sloppy political talking point to a complex issue highlights why we probably don’t want politicians voting on vaccine mandates if their knowledge of vaccines is at the level of Clinton’s.

Sadly, as we will see in the following chapters, this sophomoric level of analysis continues to permeate both politics and the mainstream media, both topics addressed in more detail in later chapters.

What Evidence Should Any Side in the Vaccine Wars Present to Best Support Their Position? (Part 2)

Before wading into the claims by the mainstream proponents of vaccination versus those on the skeptical side, let’s start with the following: The science on vaccines and their impact on human health, beneficial and harmful, are not settled, and it is highly likely that they never will be. As discussed earlier in Chapter 1, science is not about proof, but rather probability.

The key question, therefore, is how close is the pro or the skeptical side to a greater level of probability? Essentially, it’s a question about scientific methods and the published scientific literature, and the rigor of both applied to the questions about vaccine safety and effectiveness. It is not, as sometimes framed, a contest between political beliefs, as in red versus blue states, Democrats versus Republicans, or leftists versus the alt-right. All attempts by some to phrase vaccine controversies into political “us versus them” boxes have nothing really to do with the debate, particularly about vaccine safety. In actuality, such stratification says more about the people making derogatory statements about the “other” than it does about the quality of the science on either side.

I should mention at this point that one recurring theme, only from the mainstream side, is that there really is no debate to have because, after all, as already cited numerous times, the “science is settled.” Given that this is not the case here or in virtually any other branch of science, the refusal to engage others with different views is not a sign that those who advocate such withdrawal can comfortably relax since the other side has nothing worth discussing. Rather, it seems, at least to me, a sign that those making this argument are not confident enough in their position to survive an intellectual encounter with those who feel differently.

As this book was being written, I ran into precisely this situation on a Facebook encounter with a “friend.” This person, K. P., had denigrated a woman with an autistic child, the latter now an adult. The woman, C. S., had simply made a comment in a thread about the COVID-19 pandemic that she was not willing to get a future COVID-19 vaccine, as she felt her son’s autism was the result of childhood vaccines. Given this, she wasn’t willing to take the risk of future adverse reactions. K. P.’s response had been to call C. S. ignorant and state the hoary platitude that “Vaccines don’t cause autism, period.”

Truly, I had not had any intention to get into this on Facebook, but such rudeness seemed to call for a reply, especially since the thread had originated with me. My reply to K. P. was that ad hominem comments were really not acceptable. Further, how did he know that vaccines never caused autism? K. P. replied that he had “devoted hundreds of hours” studying the subject and that it was “settled.”

I should have quit at this point but decided on a fairly benign rejoinder: Did he know the Taylor et al. (2014) meta-analysis or the Madsen et al. 2002 studies on the subject of some vaccines and autism (both covered in Chapter 3), and, if so, how rigorous did he think these studies were? The reply surprised me but perhaps shouldn’t have: “I don’t have time to go down the anti-vax rabbit hole,” K. P. wrote back. And that was that. He eventually unfriended me on Facebook after a later exchange where I asked for references to back up some of his other assertions.

The above turned out to be a typical response, one that is often heard from some of the online bloggers, but also, as I will soon detail, occurs routinely when someone on the skeptical vaccine side tries to engage with someone promoting the mainstream view. In my experience, almost every time, the mainstream side withdraws from the field, whether that field be scheduled discussions or on social media. One can mark this up to really not wanting to engage in what they may honestly think is a nonsensical, time-wasting debate. Or it could be a lack of confidence in their own positions, as noted above. Or, even more likely, it may arise from the almost religious belief in vaccines. This latter frame of mind will be discussed in greater detail in Chapter 8.

Regardless of the actual reason(s), from the perspective that science is rarely settled for all the reasons stated previously, the likelihood is that there is indeed some middle ground, hard as that ground may be to find.

In other words, it is important to remember that any conversation about vaccines is not a zero-sum game in which one side is totally right and the other totally wrong. Thus, for vaccines to be useful medical adjuncts, it is not required that they never have adverse effects. And vice versa.

At the same time, which side is right and which wrong is not a function of how many trees died to produce the most papers or how many electronic words there are in cyberspace. The issue is not, nor ever has been, about quantity, but rather quality.

In this regard, almost any working scientist will tell you that a publication in Nature does a lot more for your job prospects than ten papers in a predatory journal. It’s the same here: it is the quality and rigor of the science that is up for debate, not the volume of the material presented.

It will be important to remember this when we get into the competing arguments about whether vaccines are safe or unsafe, or a bit of both, and for whom; and, independently of this, how effective vaccines may be at either an individual or population level. These are topics that are the subject of the next two chapters.

Before we do this, however, there are some other topics that need to be fleshed out in the remainder of this chapter. The first of these is how to sift correlation from causality, a problem that bedevils both sides of the vaccine discussion.

Coincidence versus Causality and the Hill Criteria

One area where people on both sides of the vaccine controversy get hung up is on the issues of coincidence versus causality when deciding if a vaccine does, or does not, do what it intends to do; or if it does do the required action, does it cause any harm?

Briefly, something is causal if it causes something else, i.e., “. . . a relationship, link, etc. between two things in which one causes the other.”29

Coincidence refers to:


. . . a concurrence of events that occur without an apparent causal connection, that is, an occasion when two or more similar things happen at the same time, especially in a way that is unlikely and surprising.30



While it might seem that it should be easy to distinguish coincidence from causality, it can actually be quite hard to do, and in the highly charged world of vaccine safety it can be more difficult still.

For example, much is made by both sides about declining rates of infectious diseases during the twentieth century. Looking at the historical time line, it is quite clear that most of the major infectious diseases have dramatically decreased during this time period. Depending on where one starts the time line, it can appear that a particular vaccine is responsible for the decline in incidence or death. Or, one can take a longer time frame and demonstrate that the decline preceded the vaccine, in which case the vaccine may not have had all that much to do with the decline at all.

Similarly, one can plot the rate of increase in autism spectrum disorder (ASD) over time and plot a similar time frame curve with the appearance and increased use of glyphosate, an herbicide.31 As per the definitions above, just because two events seem to occur in lockstep does not imply causality, although often people, even scientists, may sometimes assert that it does.

To me, one of the more glaring examples of confusing coincidence with causality actually was published by a botanist, Dr. Paul Cox, and a very prominent neurologist, Dr. Oliver Sacks, the latter now sadly deceased.32 These scientists were attempting to link the rise and fall of the neurological disease spectrum on Guam, ALS-parkinsonism dementia complex (ALS-PDC) to the Chamorro consumption of fruit bats, the latter allegedly containing a particular neurotoxin that was supposedly biomagnified up the food chain to humans. The plotted data seemed to show that both curves went up, and then down, more or less in general synchrony. Much was made of this in some neurological disease circles,33 although it was viewed as spurious in others.34 A huge part of the problem in this paper, and some of the following ones from this group, was that a large percentage of the fruit bat population levels in various years were guesses based on assumptions that were clearly not correct. In this example, to make their case, Cox and Sacks had taken calculations of the fruit bat population per acre of forest in the years just before their study and extrapolated the numbers in previous years for which they did not have data. They based their calculations of bat numbers on the amount of forest at those earlier times. Wildlife biologists on Guam had told them that this was spurious, but Cox and Sacks used these numbers anyway. The article’s outcome based on these nonexistent numbers seemed to support their attempt to claim a causal relationship, but the real numbers would likely have given a very different picture.

In regard to a potential vaccine-autism connection, various bloggers have posted some deliberately spurious correlations such as an increase in ASD in the general population with the increased consumption of organic produce. They are right, of course, about such links not being causal but often fail to realize that the misuse of correlation is highly problematic generally and may be particularly so in some attempts to claim vaccine benefits that may not actually exist.

So how does one distinguish between the two? Is there a way to do this? In fact, there are several ways, one of which is by doing the actual experiments where only one variable is changed at a time. In this way, if the relationship between events really exists, the impact of the one variable on the outcome will occur if the variable is present, and not if it is not. However, such demonstrations in humans or in animal models are time-consuming and often extremely costly to do.

The simpler method, which is not a replacement for actually doing the experiments, involves the use of a series of questions first proposed in 1954 by Prof. A. B. Hill, a British statistician.35

Called the Hill Criteria, or Standards, these criteria are used to determine the possibility of causality and require at least about half of the following to be present in order to be able to suggest a causal relationship:


1. The strength of the association between events;

2. The consistency of the association of these events on repeated examination;

3. The specificity of the association, e.g., whatever it is produces one outcome, not many;

4. The temporality of the association, in brief, the purported causal event precedes the outcome;

5. Does a biological gradient occur, that is, a dose-response function?

6. The plausibility of the association, meaning does the association make sense (in a way that increased organic food consumption with ASD would not)?;

7. Coherence, in that the hypothesized cause and effect do not conflict with what is known in that field;

8. That there be experimental evidence in favor of the association;

And last:

9. Analogy: Does the effect and the outcome look and act like other cause-effect relationships?



In general, satisfying at least four of these is considered to lend support to the notion of causality. Failing most of these criteria, particularly on temporality, is thought to discount an association.
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Type of Vaccines

Examples

Live, attenuated

These contain whole bacteria or viruses that have been weakened after repeated
passages in the laboratory in culture; they are not able to produce clinical disease,

but active enough to induce immunity.

Measles, mumps, rubella
Rotavirus

Smallpox

Chickenpox

Yellow fever

Shingles

Nasal flu

Oral typhoid

Whole, inactivated

‘These contain whole parts of bacteria or viruses (proteins or sugars) that have
been killed by heat, chemicals, or radiation and can no longer cause disease.

Hepatitis A
Influenza

Inactivated polio
Rabies

Japanese encephalitis

Subunit, recombinant,
polysaccharide, and
conjugate vaccines

These are specific parts of the bacteria such as protein, sugar, or capsid.

+ Recombinant vaccine:
© Made using bacterial or yeast cells

o Asmall piece of DNA is isolated from the disease virus or bacterium
o Inserted into other cells to produce active ingredients (a single protein or

sugar) in large quantities

For example: to produce hepatitis B vaccine, part of the DNA from the hepatitis B
virus s isolated and inserted into the DNA of yeast cells. These yeast cells produce
one of the surface proteins from the hepatitis B virus, which s then purified and
used as the active ingredient in the vaccine.

Hib (Haemophilus influenzae type b)
disease

Hepatitis B

HPV (Human papillomavirus)
Whooping cough (part of the DTaP
combined vaccine)

Peumococcal disease
Meningococcal disease

Shingles

Injected typhoid

Toxoids

Produced by treating bacterial toxins with chemicals until they are not able to
produce clinical disease, but active enough to induce immunity.

Diphtheria
Tetanus
Pertussis (whooping cough)
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IN his et publication, Dr. Jewwiw's principal obje@ appears to haye

been to excite an extenfive inquiry into the origin, nature, and effelts of

the cow-pox. In this he has completely fucceeded,

‘There is not, perhaps, in the annals of medicine, to be found an example.
of an experiment or enquiry, where the life and health of fuch numbers
already born, and of all to be born, were implicated, that has been taken

up more generally, regeived more candidly, or conduéted more pradently,
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2, As the inoculated cow-pox very rarely produces any ansicty in the
Fatient or pradtitioner, unlefs perhaps in a few inflances, refpecting the
lecal infammation of the arm; Dr. Jenner folicits the atsention of his
Brethren to the bet mode of treating this fpecies of erythema; and fuggefls
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