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INTRODUCTION

ON DECEMBER 11, 2019, a bat coronavirus made its debut in Wuhan, China. Soon, hundreds of people were hospitalized with pneumonia caused by a virus called SARS-CoV-2. Before the virus left China, more than 4,000 people had died from a disease called Covid. No one was immune. The world was a blank slate.

By January 2020, scientists had isolated the virus and cracked its genetic code. It was now possible to make a vaccine.

In March 2020, the World Health Organization (WHO) declared that the virus sweeping across the globe was officially a pandemic. By that point, 12,000 people had died. In May 2020, after more than 200,000 people in the United States had died from Covid, President Donald Trump announced the creation of Operation Warp Speed, in which the federal government would provide $11 billion to pharmaceutical companies to speed up the development of a vaccine.

In December 2020, after two million people had died from Covid worldwide, the Food and Drug Administration (FDA) authorized vaccines made by Pfizer and Moderna through a streamlined process called Emergency Use Authorization (EUA). Both vaccines contained modified messenger RNA (or mRNA), a novel vaccine technology. Although these mRNA vaccines had been tested in more than 70,000 people—and found to be highly effective—the less stringent EUA approval process, and the breakneck speed with which these vaccines were produced, caused many Americans to worry that corners had been cut—or, worse, that safety guidelines had been ignored. (I am the co-inventor of a rotavirus vaccine, which took 26 years to develop and test. The first Covid vaccines were developed and tested in 11 months.)

In January 2021, after more than 500,000 Americans had died from Covid, Joseph Biden was sworn in as the 46th president of the United States. His administration immediately began mass-producing, mass-distributing, and mass-administering vaccines. Because health systems in the United States weren’t geared toward mass-vaccinating adults, this was no easy task. On the day that President Biden was inaugurated, health care workers were vaccinating a million Americans every day. One month later, in February 2021, 1.5 million; in March, 2.5 million; in April, 3.5 million. A remarkable accomplishment.

By June 2023, about 96 percent of the U.S. population, including more than 90 percent of children, had been vaccinated, naturally infected, or both. No longer were hospitals overrun with Covid patients. The original goal of Covid vaccines, which was to prevent serious infections—to keep people out of hospitals, out of intensive care units, and out of morgues—had been reached. Most Americans returned to life as before. In an interview on 60 Minutes, President Biden said, “The pandemic is over. We still have a problem with Covid. We’re still doing a lot of work on it. But the pandemic is over.”

Was President Biden right?

One definition of a pandemic is that it changes the way we live, work, and play. An epidemic doesn’t. Influenza is a perfect example. Two years before SARS-CoV-2 entered the United States, influenza caused 800,000 hospitalizations and 60,000 deaths. Yearly influenza epidemics don’t change the way we live. We don’t mask, social distance, isolate, quarantine, restrict travel, shutter schools, close businesses, or test to see if we’re infected. If we did, we could dramatically reduce the suffering, hospitalization, and death caused every year by influenza. Indeed, in 2020, when we did all those things to control Covid, influenza virtually disappeared from the United States, as did several other winter respiratory viruses.

We are now at the point where we have accepted the disease and death caused by Covid, as we do with influenza. One thing, however, is certain: SARS-CoV-2 isn’t going away. The virus will continue to circulate throughout the world, continue to generate new variants that are more contagious and immune resistant, and continue to cause harm for decades, if not centuries to come—much as has been the case with influenza since the mid-1300s.

PEOPLE ARE NOW throwing away their masks, gathering in indoor settings, attending large sporting events and concerts, using public transportation, going to movies, and getting back to life as normal. We cannot, however, forget that nine million people in this country, because they have weakened immune systems, cannot be vaccinated successfully. Or that about four million babies are born every year in the United States who are susceptible to the virus. Or that tens of millions of Americans are so elderly or have health conditions that are so debilitating that even a mild infection can be life threatening. Also, although Covid vaccines are highly effective at preventing severe disease, they aren’t particularly effective at preventing mild disease or eliminating transmission, which will continue to occur even if everyone in the world is vaccinated and even if the virus never creates variants.

How will we live with Covid now while continuing to protect those who are most vulnerable? Do we still need to test and wear masks? Do young children need to be vaccinated? Do Covid vaccine mandates have any place in a post-pandemic world?

THIS BOOK IS ABOUT where we’ve been and where we’re going.

In 2020, I was an attending physician in the Division of Infectious Diseases at the Children’s Hospital of Philadelphia when Covid overwhelmed our institution, like many others. I saw children struggling to breathe. I saw parents crying as children were taken to the intensive care unit and mechanically ventilated. And I saw children die. As was the case for so many of us who worked in hospitals, the experience was crushing.

Also in 2020, I was asked by Dr. Francis Collins, head of the National Institutes of Health (NIH), to be part of a group that advised pharmaceutical companies on how to best construct and test Covid vaccines. And I have been a voting member on the FDA’s vaccine advisory committee since 2017. Because of my role on these committees, I was often asked to appear on network news programs on CNN, MSNBC, and Fox News, as well as on morning shows on CBS, NBC, and ABC, to explain events that were unfolding in real time. I was frequently quoted in the media, and like many in my position, I felt an enormous responsibility to get things right.

As the pandemic progressed, however, we found that we weren’t always right, because our decisions were often based on incomplete information. At times, we would give conflicting recommendations, and as a result, many Americans lost faith in both the institutions and the individuals responsible for guiding us out of this pandemic. In 2022, a Pew Research Center survey found that only 29 percent of adults said they had a great deal of confidence in medical scientists to act in the public’s interest. That same year, an NBC News poll found that trust in the Centers for Disease Control and Prevention (CDC) had fallen from 69 percent at the beginning of the pandemic to 44 percent two years later.

In the pages that follow, I invite you behind the scenes to learn as we learned—and will no doubt continue to learn—as SARS-CoV-2 joins the pantheon of other winter respiratory viruses like influenza and respiratory syncytial virus (RSV) that collectively cause hundreds of thousands of hospitalizations and tens of thousands of deaths in the United States every year. We’ll trace the rise of Covid conspiracy theories, and how they could endanger our response to future pandemics. And finally, we’ll explore how to better protect ourselves and our children against new pathogens. A companion website will provide additional resources and links to the latest science and recommendations.

Our journey will start at the beginning. How and where did this deadly virus originate?
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CHAPTER 1

THE ORIGIN OF A NIGHTMARE


• What is SARS-CoV-2?

• Where did SARS-CoV-2 originate?

• Was SARS-CoV-2 created in a laboratory?

• How do we know that SARS-CoV-2 was a product of nature?

• What makes SARS-CoV-2 so dangerous?



WHAT IS SARS-COV-2

On January 20, 2020, the CDC reported the first case of SARS-CoV-2 infection in the United States. That same day, the agency activated its Emergency Operations Center.

SARS-CoV-2 stands for severe acute respiratory syndrome  coronavirus, type 2. When visualized under an electron microscope, coronaviruses look like a crown, which is how they got their name.

What makes SARS-CoV-2 unique?

SARS-CoV-2 isn’t the first coronavirus to infect people. Every year, four strains of coronaviruses circulate in the United States. Like SARS-CoV-2, these viruses infect the nose and throat, causing cold-like symptoms; in the most severe cases, they infect the lungs, causing a viral pneumonia. These four coronavirus strains account for about 15 percent of hospital admissions caused by respiratory viruses every winter.

SARS-CoV-2 isn’t the first virus to cause a pandemic. Influenza viruses, for example, have caused four pandemics in the last 100 years: specifically, in 1918, 1957, 1968, and most recently in 2009.

SARS-CoV-2 isn’t the first coronavirus to cause a pandemic. The first pandemic coronavirus, called SARS-CoV-1, was identified in China in February 2002. The virus spread to 30 countries, infected more than 8,000 people, and killed about 800. By July 2003, the global outbreak was contained; no cases of SARS-CoV-1 have since been reported anywhere in the world.

The second pandemic coronavirus, called MERS (Middle East respiratory syndrome), appeared 10 years later, in June 2012, in Saudi Arabia. The virus spread to 20 countries, infected more than 2,500 people, and killed about 900. Like SARS, MERS is no longer spreading. Both SARS-CoV-1 and MERS viruses originated in bats and then spilled over to infect people.

What makes SARS-CoV-2 uniquely different from all these other viruses is that it has been uniquely devastating. SARS-CoV-1 didn’t kill anyone in the United States; neither did MERS. The most recent influenza pandemic of 2009 killed about 12,500 Americans. And the “Great Influenza” pandemic of 1918—the most devastating in U.S. history—killed 675,000 Americans. By April 2023, SARS-CoV-2 had killed more than 1.1 million Americans.

Why has SARS-CoV-2 been so deadly? We’ll explore that at the end of this chapter. But first, let’s examine where this virus came from. Only with this understanding do we stand a chance of preventing the next pandemic.

WHERE DID SARS-COV-2 ORIGINATE

Early in the pandemic, the Trump administration made a series of very public mistakes: It was slow to restrict travel from regions where the virus was raging out of control—first Asia, then Europe. It failed to provide enough personal protective equipment to hospitals; nurses were forced to wear garbage bags instead of gowns and bandannas instead of face masks. When ventilators were in short supply, states were left to fend for themselves. Where countries like South Korea, Japan, Canada, and the United Kingdom were quick to provide reliable test kits to define virus hot spots, the United States stumbled out of the gate, initially providing test kits that were inaccurate and had to be recalled. Indeed, President Trump argued that, if anything, Americans were performing too many tests: We were scaring ourselves unnecessarily; the pandemic wasn’t really that bad and would likely end by Easter 2020. For his gross mishandling of the early stages of the pandemic, both the press and the public criticized Trump and his administration for its incompetence.

Something had to be done to deflect the blame. Trump settled on not just blaming China for failing to control the virus (referring to SARS-CoV-2 as the “China virus” or “kung flu”), but also on blaming scientists at the Wuhan Institute of Virology for creating it using grants they had received from NIH—grants that had been provided during the Obama administration.

The notion that SARS-CoV-2 either leaked or was deliberately released from a laboratory in Wuhan persisted into the Biden administration. On February 26, 2023, according to a classified intelligence report provided to the White House and key members of Congress, the United States Department of Energy (DOE) concluded that “the Covid pandemic most likely arose from a laboratory leak.” No details of how the DOE had reached that conclusion were provided. Two days later, on February 28, Christopher Wray, director of the Federal Bureau of Investigation (FBI), told Fox News that “the FBI has for quite some time now assessed that the origins of the pandemic are most likely a potential lab incident.” Again, no details were provided.

The following day, on March 1, 2023, Dr. Marty Makary, a pancreatic surgeon and public health expert, testified before a House select committee. There, he declared that the notion that SARS-CoV-2 originated in a Chinese laboratory was a “no-brainer.” Unlike the DOE and the FBI, however, Makary provided details, noting that in 2014 NIH had provided $600,000 to the Wuhan Institute of Virology to study bat coronaviruses. “It’s embarrassing [that] we funded the lab,” he told the House representatives. He further explained that “the epicenter of the [coronavirus pandemic] is five miles from one of the only high-level virology labs in China. The doctors initially were arrested and forced to sign non-disclosure gag documents. The lab reports have been destroyed; they’ve not been turned over.”

Marty Makary, Christopher Wray, and the DOE all claimed that SARS-CoV-2 had been human-made—something that had never happened before in the history of the world. No pandemic virus has ever been created in a laboratory. If you believe Carl Sagan’s statement that “extraordinary claims should be backed by extraordinary evidence,” this was an extraordinary claim backed by no direct evidence—only conspiracy and innuendo. “I remain open to any and all evidence supporting a laboratory origin of the pandemic,” wrote evolutionary biologist Michael Worobey. “So far, we have no such evidence.”

Makary’s testimony before a Senate committee wasn’t the first time that the “lab leak theory” had been aired before a congressional committee. About two years earlier, on May 11, 2021, before a Senate health subcommittee and the nation, Rand Paul, a Republican senator from Kentucky, grilled Dr. Anthony Fauci, who, as head of the National Institutes of Allergy and Infectious Diseases at NIH, would have been most responsible for providing funds to the Wuhan Institute of Virology. Paul questioned Fauci about how a pandemic virus could have been created in a Wuhan laboratory.


Paul: Dr. Fauci. We don’t know whether the pandemic started in a lab in Wuhan or evolved naturally but we should want to know. Instead, government authorities … say there is nothing to see here … To arrive at the truth, the U.S. government should admit that the Wuhan Virology Institute was experimenting to enhance the coronavirus’ ability to infect humans … This gain-of-function research has been funded by the NIH … Dr. Fauci, do you still support funding the lab in Wuhan?



What is “gain-of-function” research? And how could such research lead to a devastating worldwide pandemic?

One way to understand gain-of-function is through the prism of the rabies virus. People get rabies when they are bitten by a rabid animal. Once under the skin, the virus travels up the nerves and enters the brain, where it causes delirium, seizures, coma, and invariably death. Rabies is always fatal. Always. It is without question the deadliest infection that humans can contract.

Now, imagine that a scientist engineers a rabies virus so that it is no longer transmitted by the bite of an animal but rather by small droplets from the nose and mouth, like the common cold. This new virus would be highly contagious and uniformly fatal, thereby gaining in function. In the absence of an effective vaccine, it could eliminate humans from the face of Earth.

The good news is that no one has tried to make the rabies virus more contagious. But that doesn’t mean it’s not possible or that no one would be willing to try. Indeed, in 2012, one experiment so frightened U.S. public health officials that, within two years, federal regulators put laws in place making gain-of-function research illegal.

The experiment took place at the University of Wisconsin–Madison. Researchers took a strain of influenza virus found in birds and altered it so that it could easily grow in ferrets (which, like humans, are mammals). In other words, these researchers had taken a strain of influenza virus that was limited to birds—to which no one in the world was immune—and altered it so that it could cause disease in people. They had created a possible pandemic virus by undertaking gain-of-function research.

After Rand Paul’s opening diatribe, Fauci responded quickly and angrily:


Fauci: Senator Paul, with all due respect, you are entirely and completely incorrect that the NIH has ever done and does now fund gain-of-function research at the Wuhan Institute.



Rand Paul, a U.S. senator, was one of the first to provide a national platform for the lab leak theory. And he was right about how a pandemic virus could be created during gain-of-function studies. Exactly what studies were performed in the Wuhan Institute of Virology? Was it possible that scientists had created this pandemic virus either intentionally or unintentionally?

WAS SARS-COV-2 CREATED IN A LABORATORY

In 2016, the lead researcher studying coronaviruses at the Wuhan Institute of Virology was Dr. Zheng-Li Shi (who was often referred to disparagingly by politicians as “the bat lady”).

Zheng-Li was studying a coronavirus strain called WIV1 (Wuhan Institute of Virology-1), a bat coronavirus that could grow in monkey cells in the laboratory but didn’t cause disease in people. The WIV1 strain bears no resemblance to SARS-CoV-2.

Zheng-Li wanted to see what would happen if she combined WIV1 with each of eight different bat coronaviruses that had been found in caves in and around Wuhan. None of the combination viruses that she created, however, were more dangerous than the strain she had started with (WIV1). Therefore, none of them, like WIV1, could cause disease in people.

So, in a sense, Rand Paul was right: Zheng-Li did perform gain-of-function research. It was possible that she could have created strains of coronaviruses that were more dangerous than WIV1. But that’s not what happened. No function was gained.

HOW DO WE KNOW THAT SARS-COV-2 WAS A PRODUCT OF NATURE

Spillover events from animals to humans are common.

Influenza virus (birds), human immunodeficiency virus (chimps), Ebola virus (bats), mpox (rodents), and the coronaviruses SARS-CoV-1 (bats) and MERS (bats) were all originally animal viruses. Indeed, about 60 percent of human viruses and bacteria originate in animals. (As one pundit noted, the Black Death—caused by the bacterium Yersinia pestis [rats]—wasn’t created in a medieval biocontainment laboratory.)

Worse, as climate change disrupts animal habitats, many species are being pushed out of their natural homes. Bats, which are victims of these displacements, are a frequent source of these animal-to-human spillover events.

SARS-CoV-2 is the seventh coronavirus known to infect humans and the third in the last 20 years. All these viruses originated in bats. And all originated in sites where animals and people are concentrated in small areas, like so-called wet markets, where different species of live animals are sold. Indeed, SARS-CoV-1 has been traced to two spillover events that occurred in wet markets in Foshan, Guangdong Province, in China in 2002 and again in Guangzhou, Guangdong, in 2003.

As we now know, SARS-CoV-1 wouldn’t be the last animal-to-human spillover event in China.

On December 3, 2019, a customer at the Huanan Seafood Wholesale Market, knowing it was illegal to sell certain wild animals, took photographs and videos of the western section of the market, then posted them on Weibo, a Chinese microblogging website. Chinese officials immediately deleted the photographs, but not before a CNN reporter passed them along to scientists in the United States. The photographs showed raccoon dogs and a red fox, both of which are susceptible to coronavirus infections.

One week later, on December 11, 2019, a female vendor in the western section of the market fell ill with Covid. Two of the first three Covid cases had direct contact with the western section of the market. Indeed, more than half of the early cases had direct or indirect exposure to the Huanan market.

Wuhan is a city of 11 million people. A new virus could have arisen in probably 10,000 places, like a school, restaurant, stadium, or shopping mall. Yet in Wuhan, the first cluster of cases was restricted to the western section of the Huanan Seafood Wholesale Market selling live animals susceptible to the virus—exactly where you would expect an animal-to-human spillover event to occur. The estimated chance that this pattern had occurred randomly, and not as a direct result of animals infecting people, is about 1 in 10 million.

Also, Wuhan was a likely place for a pandemic to start. Not because the Wuhan Institute of Virology is there, but because Wuhan is the largest city in central China, home to multiple live animal markets. It’s also a major hub for travel and commerce. Viruses often require heavily populated areas to become established. The Wuhan Institute of Virology wasn’t created to start pandemics; it was created to study viruses in a region where a pandemic would most likely start.

In response to the outbreak, the Chinese government closed the market and tested equipment and animals for the presence of SARS-CoV-2. Unfortunately, the Chinese government didn’t make the results of those tests available, fueling notions of conspiracy and cover-up. Test results would only become available later, by accident.

Within a few months of the start of the pandemic, the lab leak theory emerged. Proponents of the theory argued that viruses like SARS-CoV-2 aren’t found in nature, so the virus must have been created in a lab. But that wasn’t true. In 2021, several months after Rand Paul’s Senate hearing, researchers at France’s Pasteur Institute and the National University of Laos found coronaviruses in bats that had spike proteins virtually identical to the SARS-CoV-2 spike protein. In other words, the spike protein of SARS-CoV-2 did exist in nature. It didn’t need to be created in a laboratory.

The lab leak theory was further advanced by a popular book titled Viral: The Search for the Origin of Covid-19, which gained a lot of media attention. The book was written by Alina Chan, a postdoctoral fellow at the Broad Institute in Cambridge, Massachusetts, and Matthew Ridley, a journalist and author known in part for his skepticism of climate change. Chan and Ridley believed that they had found a smoking gun. They argued that SARS-CoV-2 cannot enter human cells until the spike protein is cut by a protein-cutting enzyme called furin. The authors claimed that the furin cleavage site on the spike protein was weird—something that would only be found in a virus created in a laboratory. However, in May 2023, Chinese investigators identified a bat coronavirus in the Hainan Province that had a furin cleavage site identical to SARS-CoV-2. Again, like the SARS-CoV-2 spike protein, the furin cleavage site was already present in nature.

Scientists who argued against the lab leak theory noted that SARS-CoV-2 wasn’t hypertargeted to infect people. The binding of the virus to human cells was loose and promiscuous. Many animals were also infected, including anteaters, baboons, beavers, cats, civets, cougars, deer, dogs, ferrets, gorillas, hamsters, hippopotamuses, hyenas, leopards, lions, lynx, manatees, marmosets, mice, mink, monkeys, otters, pangolins, rabbits, raccoon dogs, tigers, and voles. During the first few years of the pandemic, SARS-CoV-2 became better and better adapted to attaching to human cells and infecting people, evolving to variants like Alpha, Delta, and Omicron. As one scientist quipped, if SARS-CoV-2 had been made in a laboratory, it was made by an underachieving graduate student.

During the Senate hearings, Rand Paul had argued that the Chinese government hadn’t found any evidence of SARS-CoV-2 in the animals tested in and around the market. “They’ve tried to find out if this came from animals, naturally,” said Paul. “They checked 80,000 animals to see if it came from the wet market. Not one of them tested positive for Covid-19!” What Paul hadn’t realized was that the Chinese had found evidence of SARS-CoV-2 in animals in the market. They just hadn’t told anyone about it yet.

Finally, in March 2023, a discovery by three prominent researchers—Michael Worobey, an evolutionary biologist at the University of Arizona; Kristian Andersen, a virologist at the Scripps Research Institute in California; and Eddie Holmes, a biologist at the University of Sydney—found the real smoking gun: the one that Chinese officials hadn’t initially provided to the scientific community. They noticed that some of the early testing results from the western section of the Huanan Seafood Wholesale Market had appeared briefly, and apparently accidentally, on a website. When the Chinese government realized what had happened, they quickly removed the genetic data. But it was too late.

The evidence was damning. Samples from the Huanan Seafood Wholesale Market first taken in January 2020 showed genetic evidence for SARS-CoV-2 in raccoon dogs that had been sold illegally. In that same area, SARS-CoV-2 was detected in drains, cages, carts, a feather-and-hair remover, a metal cage, and machines that process animals after they have been slaughtered; one stall alone had five positive samples.

One last piece of evidence: It is now clear that two separate lineages of SARS-CoV-2 arose in China at the same time. “There are no tenable scenarios that can explain the presence of both lineages besides two independent zoonotic spillover events,” wrote Michael Worobey. “For this to begin as a laboratory accident, one person would have to be infected with lineage B and then immediately go to the Huanan market. Then another person would have to be independently infected with lineage A a week later and also immediately go to Huanan market, each leaving no trace at the laboratory or any other location in a city of 11 million people … It is virtually certain that the emergence of SARS-CoV-2 was linked to the trade in live wildlife. Anyone who tells you otherwise either doesn’t understand the science or doesn’t want you to understand it.”

On March 11, 2023, Worobey, Andersen, and Holmes appeared on a two-hour 45-minute podcast called Decoding the Gurus, where they explained point by point how SARS-CoV-2 traveled from animals to people. This is no longer a scientific controversy.

Despite overwhelming evidence to the contrary, in March 2023, an Economist/YouGov poll found that two-thirds of Americans believed that SARS-CoV-2 was created in a laboratory.

ALTHOUGH RESEARCHERS at the Wuhan Institute of Virology didn’t create SARS-CoV-2, the Chinese government was far from blameless. Public health officials in other countries shouldn’t have had to depend on a whistleblower in Wuhan to alert the world that a novel virus was spreading unchecked throughout the city, killing hundreds and eventually thousands of people. (Li Wenliang, the 34-year-old ophthalmologist in Wuhan who was the first to warn the world of the coming plague, died from Covid on February 6, 2020. Only later was he was recognized for his heroic actions.)

Worse, Chinese officials consistently claimed that no illegal mammals had been sold at their markets, which was untrue. Four markets in the area sold illegal wildlife, including civets and raccoon dogs, which are known reservoirs for SARS-CoV-2. Indeed, between May 2017 and November 2019, Chinese market vendors sold about 47,000 live animals across 38 species, 31 of which were protected under Chinese law and, therefore, sold illegally. Additionally, the Chinese government was slow to allow scientists from other countries to carefully examine the early series of events in Wuhan, further fueling notions of a conspiracy.

Nevertheless, the lab leak theory will not likely die anytime soon. On April 18, 2023, a 300-page report by Senate Republicans on a health subcommittee stated that “a preponderance of circumstantial evidence [points to] an unintentional research-related incident.” Like statements by Marty Makary, Christopher Wray, and the DOE, no specific evidence was provided.

WHAT MAKES SARS-COV-2 SO DANGEROUS

Although humankind has suffered many pandemic viruses, SARS-CoV-2 was uniquely terrifying for several reasons:

• SARS-CoV-2 is typically spread by people with minimal or no symptoms (that is, asymptomatic). Therefore, anyone, no matter how well they appear, could potentially transmit this deadly virus. In contrast, the first two pandemic coronaviruses, SARS-CoV-1 and MERS, were readily controlled because virtually everyone who was infected got sick. Really sick. So, it was easy to isolate those who were infected and stop the spread of the virus.

• SARS-CoV-2 is constantly creating new strains (variants) that have been more contagious (such as Alpha, Beta, and Delta) or more immune evasive (such as Omicron). People who are fully vaccinated or naturally infected or both can still get mild symptoms with these immune-evasive strains, allowing the virus to continue to spread. To date, no variant virus has arisen that is completely resistant to the protection against serious disease that vaccination or previous infection affords. But it could happen. And more variants are on the way.

• SARS-CoV-2 is particularly deadly for the elderly. More than 80 percent of all Covid deaths have occurred in those over 65 years of age; about 93 percent in those over 55. Indeed, SARS-CoV-2 was known as the “angel of death” in nursing homes, initially accounting for more than 40 percent of all Covid deaths in the United States. For influenza virus, which kills tens of thousands of people every year in the United States, nursing homes account for fewer than 10 percent of deaths.

• Early in the pandemic, SARS-CoV-2 continued to rage during the summer months. No one had expected this. Other respiratory viruses, such as influenza virus, respiratory syncytial virus (RSV), parainfluenza virus, and rhinoviruses (which cause the common cold), among others, typically cause winter diseases. They often disappear during the summer.

• SARS-CoV-2 causes some people to lose their sense of taste or smell for weeks. Scientists have now found that the virus can enter the brain through nerves in the nose.

• SARS-CoV-2 causes prolonged symptoms in some, such as fatigue, memory loss, movement disorders, heart disease, chest pain, “brain fog,” and loss of speech—collectively referred to as “long Covid”—with symptoms lasting for months or years.

• SARS-CoV-2 causes a disease called MIS-C, which stands for multisystem inflammatory syndrome in children. This syndrome typically affects children between five and 13 years of age. It starts benignly; children have a mild or asymptomatic infection that resolves quickly. About a month later, after the virus has completely disappeared, children are rushed to the hospital with high fever, pneumonia, and damage to their heart, liver, kidneys, and brain. Children with MIS-C often end up in the intensive care unit and, occasionally, die. By June 2023, more than 9,000 children in the United States had suffered from MIS-C and 76 had died. A similar condition, called MIS-A, occurs in adults.

• SARS-CoV-2 causes inflammation of the lining of blood vessels (vasculitis), which, in addition to causing liver and kidney disease, increases the risk of strokes and heart attacks. Remarkably, SARS-CoV-2 does this without entering the bloodstream. Rather, the virus induces the body’s own immune system to destroy cells that line blood vessels. Because every organ in the body has a blood supply, every organ is at risk.

Rand Paul didn’t invent the lab leak theory. Exactly one year before Paul’s Senate hearing—before vaccines or antivirals or monoclonal antibodies were available to treat or prevent the disease—Covid conspiracy theories were born. The outsize impact of these conspiracy theories on the American public meant that the war against Covid would soon become a war against ourselves.


CHAPTER 2

THE LURE OF CONSPIRACY


• When were Covid conspiracy theories born?

• Were any of the original Covid conspiracy theories plausible?

• Why are conspiracy theories so seductive?



WHEN WERE COVID CONSPIRACY THEORIES BORN

A few months after the start of the pandemic, on May 4, 2020, a slickly made, Hollywood-style film called Plandemic: The Hidden Agenda Behind Covid-19 aired on several social media outlets. Through brooding music and black-and-white footage, the film introduced the conspiracies that would soon cause people to refuse to wear masks, social distance, test, isolate, quarantine, or receive a Covid vaccine. Plandemic was a case study in social engineering.

The movie, which cost only $2,000 to make, centered on two people: Mikki Willis, a little known filmmaker who would later speak at the January 6 insurrection, and Dr. Judy Mikovits, a biochemist.

Willis, a 52-year-old former model and actor, had directed a low-budget indie film called Shoe Shine Boys. Before Plandemic, he had produced short films on yoga and meditation, a public service announcement on composting, and a documentary about a man who had found a cursed bone in an ancient Maya burial chamber only to be diagnosed months later with bone cancer. (Coincidence? Yes. That’s what coincidence is.)

The film opened with an ominous warning: “Now, as the fate of nations hangs in the balance, Mikovits is naming names of those behind the plague of corruption that places all human life in danger.” Mikovits then explained that, far from a random act of nature, the Covid pandemic was a coordinated effort by government officials, public health agencies, pharmaceutical executives, evil scientists, billionaires like Bill Gates, and the medical establishment, all of which were willing to open Pandora’s box to pad their bank accounts.

The narrator described Judy Mikovits as “one of the most accomplished scientists of her generation [after she] published a blockbuster article in the journal Science [that] sent shock waves through the scientific community.” Mikovits, however, who would soon become the birth mother of Covid conspiracy theories, wasn’t what she appeared to be.

Judy Mikovits began her career in 1988 as a laboratory technician at the National Cancer Institute in Bethesda, Maryland. In 1991, she received her Ph.D. in biochemistry and molecular biology from George Washington University. After leaving Bethesda, Mikovits moved to California, where she served drinks at a yacht club before heading a privately funded research clinic in Reno, Nevada, called the Whittemore Peterson Institute for Neuro-Immune Disease. Scientists at Whittemore were committed to finding the cause of chronic fatigue syndrome, a devastating condition of unknown origin.

In 2009, in a paper published in the prestigious journal Science, Mikovits claimed to have found it: People with chronic fatigue syndrome were infected with a mouse retrovirus. Retroviruses are common; most, except for human immunodeficiency virus (HIV), which is the cause of AIDS, are benign. Mikovits believed that she had now discovered another disease caused by a retrovirus. At last, a seeming ray of hope for patients suffering from chronic fatigue syndrome (many of whom began taking potentially dangerous antiviral medications, like those that treat AIDS).

The narrator of Plandemic was right to claim that Mikovits’s discovery had sent shock waves through the medical community. The shock, however, was short-lived. Two years later, in 2011, the editors of Science retracted the paper, stating that “multiple laboratories, including those of the original authors, have failed to reliably detect the mouse retrovirus in chronic fatigue syndrome patients. In addition, there is evidence of poor quality control in several specific experiments.” In other words, Judy Mikovits’s laboratory had unknowingly contaminated blood samples from patients with chronic fatigue syndrome with a mouse retrovirus. This was a preventable laboratory error and explained why no one else could replicate what she had found. Judy Mikovits’s career as a scientist was over. She hasn’t published another scientific paper since then.

Mikovits cried foul, refusing to sign the retraction notice in  Science. To put an end to the controversy, the National Institutes of Health provided $2.3 million to Ian Lipkin, a virologist at Columbia University (who would later serve as chief medical adviser for the movie Contagion), to answer the question once and for all. Lipkin’s laboratory carefully examined 300 samples of blood from patients with chronic fatigue syndrome in a study that Mikovits agreed would provide “the definitive answer.” Lipkin couldn’t find what Mikovits had found; mouse retroviruses were not a human pathogen. Nonetheless, Mikovits, who had previously agreed to abide by Ian Lipkin’s findings, refused to accept them.

The same year that the editors of Science retracted the paper, Annette Whittemore, director of the Whittemore Peterson Institute, fired Judy Mikovits; then Mikovits was arrested on allegations of theft from the institute. The district attorney in Washoe County, Nevada, had charged Mikovits with “possession of stolen property and unlawful taking of computer data, equipment, supplies and other computer-related property.” Mikovits fled from Reno, Nevada, to Ventura County, California, where she was arrested as a fugitive and jailed for five days (all criminal charges were eventually dropped).

At this point, Judy Mikovits could have chosen one of two paths. She could have agreed that her laboratory had made a mistake and moved on. She wouldn’t have been the first scientist to have published a paper that was wrong and to apologize for the error; in fact, many excellent scientists have done exactly that. Or she could have held fast to the notion that she was right and that everyone else was wrong. Mikovits chose the second path, and a conspiracy theorist was born. This is the person who would later “educate” millions of Americans about Covid and the Covid vaccines.

Plandemic made its debut nine years after Judy Mikovits’s Science paper had been retracted. By this time, Mikovits had claimed that mouse retroviruses not only caused chronic fatigue syndrome; they also caused autism, lymphoma, and prostate cancer. Mikovits also tried to rewrite history, arguing in Plandemic that she “was held in jail with no charges,” that the material removed from the Whittemore Peterson Institute had been planted, that a police SWAT team had executed a nighttime raid on her home, and that Anthony Fauci had “threatened her with arrest if she visited the National Institutes of Health to participate in a study to validate her chronic fatigue syndrome research.” “I have no idea what she is talking about,” said Dr. Fauci.

Four months after SARS-CoV-2 entered the United States and seven months before a vaccine to prevent it became available, Plandemic made its debut. Simply put, Judy Mikovits told millions of Americans exactly what they wanted to hear.

WERE ANY OF THE ORIGINAL COVID CONSPIRACY THEORIES PLAUSIBLE

Plandemic offered many theories about Covid and Covid vaccines—all of which, as time would tell, were wrong.

Regarding the origin of the virus, Mikovits said, “The virus was manipulated at North Carolina laboratories, Fort Detrick, the U.S. Army Medical Research Institute of Infectious Diseases, and the Wuhan laboratory. It is very clear that it was manipulated. If it was a natural occurrence, it would take up to 800 years to occur.” As described in chapter 1, SARS-CoV-2 was a product of nature, not man. And it occurred in the blink of an eye.

Regarding Covid cures, Mikovits said, “the antimalarial drug hydroxychloroquine is the most effective medication to treat Covid-19 … but they keep it from people.” As we’ll see in the next chapter, far from keeping it from people, the FDA briefly authorized hydroxychloroquine as a treatment for Covid before realizing that it didn’t work and was dangerous.

Regarding masks, Mikovits said, “Wearing the mask literally activates your own virus.” SARS-CoV-2 is already activated; it doesn’t need a mask to help it become more devastating. On the contrary, because the virus is contained in small droplets in the nose and mouth, masks—which have a pore size much smaller than the droplets—dramatically reduce acquisition and spread of the virus. Nonetheless, Louie Gohmert, a Republican congressman from Texas, feared that he had developed Covid because he had worn a mask.

Regarding vaccines as a cause of the Covid pandemic, Mikovits said, “If you’ve ever had the flu vaccine, you were injected with coronaviruses.” Influenza vaccines don’t contain coronaviruses. The FDA has strict protocols requiring companies to provide extensive evidence that no extraneous viruses, viral fragments, or viral genes are contained in vaccines. Also, Mikovits contradicted herself when she said that SARS-CoV-2 was created in a lab in Wuhan while at the same time arguing that it had contaminated influenza vaccines and that masks activate it. Which was it? Mikovits’s strategy was well worn. Just throw a lot of things up against the wall and hope that something sticks.

Regarding a Covid vaccine, Mikovits said, “There is no vaccine currently on the schedule for any RNA virus that works.” This statement alone told you everything you needed to know about Judy Mikovits, who had now become a full-fledged science denialist and anti-vaccine activist.

Mikovits claimed that because SARS-CoV-2 is an RNA virus—which is true—it would be virtually impossible to make a successful vaccine—which isn’t true.

Since the 1930s, many successful vaccines against RNA viruses have been made. For example, the yellow fever vaccine virtually eliminated a disease from the United States and Europe that had once killed 10 percent of Philadelphia’s population. Before vaccines, polio caused 30,000 cases of paralysis and 1,500 deaths every year in the United States; measles caused 50,000 hospitalizations and 500 deaths; mumps caused 6,000 children to lose their sense of hearing, giving birth to many schools for the deaf; rubella (German measles) infections during pregnancy caused 20,000 children to be born blind and deaf with severe heart defects; and rotavirus caused 75,000 hospitalizations and 60 deaths from dehydration and caused hundreds of deaths every day in the developing world. All these diseases are caused by RNA viruses. And all have been tamed by vaccines.

Regarding the safety of the soon-to-be-released Covid vaccines, Mikovits claimed that companies making the vaccines will “kill millions, as they already have, with their [other] vaccines.” By June 2023, more than 13 billion doses of Covid vaccines had been administered in more than 180 countries to 70 percent of the world’s population. During that time, SARS-CoV-2 had killed more than seven million people; almost all those deaths occurred in people who had never been vaccinated. In the United States alone, Covid vaccines had saved the lives of at least three million people. Covid has killed millions of people, not the Covid vaccine.

Regarding efforts early in the pandemic to close the beaches, Mikovits said, “Why would you close the beach? You’ve got healing microbes in the ocean in the salt water. That’s insanity.” Healing bacteria in the ocean don’t exist. Although some viruses (called bacteriophages) can kill bacteria, it doesn’t work the other way around. Bacteria don’t kill viruses.

Regarding claims of personal freedom, Mikovits said, “If we don’t stop this now, we can not only forget our republic and our freedom, but we can forget humanity because we’ll be killed by this agenda.” Mikovits was firmly in the camp that our country, founded on individual rights and freedoms, should allow people to catch and transmit a potentially fatal virus. Efforts to counter public health measures would soon become a rallying cry for anti-vaccine activists and the political Right.

On the morning of May 5, 2020, about 24 hours after Plandemic had debuted on Facebook, YouTube, and Vimeo, a loose, alt-right group called QAnon sent the film to its 25,000 members with the headline, “Exclusive Content, Must Watch.” Within hours, 1,700 people had shared the video on their Facebook pages. On the evening of May 5, Plandemic appeared on a Facebook page called Reopen Alabama, which included 36,000 members who wanted to lift shelter-in-place orders. Dozens of other Reopen America groups shared the link. More powerful engines of disinformation, such as Collective Action Against Bill Gates, Fall of the Cabal, and Truth Revolution, joined in. Inspired by Plandemic, protesters at one anti-vaccine rally shouted, “Arrest Bill Gates.”

The next day, on May 6, 2020, Plandemic ripped into the mainstream and exploded. Within the week, more than eight million people had seen it on YouTube, Facebook, Twitter (now called X), and Instagram. While Plandemic was debuting on Facebook, Taylor Swift announced that she would air her City of Lover concert on television; the cast of The Office announced that it would reunite for an 18-minute Zoom wedding; and the Pentagon posted three videos of unexplained “aerial phenomenon.” None of these blockbuster cultural events went as viral as Plandemic, which apparently was more interesting than alien invasions or Taylor Swift. Celebrities joined in. Comedians Darren Knight and Larry the Cable Guy, mixed martial arts champions Tito Ortiz and Alex Reid, NFL stars, and Instagram influencers all promoted the theories Judy Mikovits spawned.

By the end of May 2020, Mikovits’s book, Plague of Corruption, which had been published the month before, was #1 on Amazon, beating out Stephenie Meyer’s addition to her highly successful Twilight series. “It pays to be a Covid-19 conspiracy theorist,” wrote David Gorski, editor of the blog Science-Based Medicine. “Before she glommed onto Covid-19, she was a second- or third-string anti-vaccine crank. And now look!”

WHY ARE CONSPIRACY THEORIES SO SEDUCTIVE

Judy Mikovits and Mikki Willis had carved order out of chaos. While we yearned to understand the source of the virus, Mikovits had provided one (the Wuhan Institute of Virology). While we yearned for a treatment for Covid, Mikovits had offered a readily available drug (hydroxychloroquine). While we yearned to shed our masks, Mikovits told us why it was OK to throw them away (masks activate the virus). While we yearned to go back to the beaches, Mikovits gave us a reason to open them (healing microbes in the ocean cure Covid). While we yearned for someone to blame, Mikovits gave us villains (Bill Gates, Tony Fauci, the National Institutes of Health, the World Health Organization, and evil scientists in the United States and China).

Years later, researchers would also carve order out of chaos. But the order created by scientific discoveries is much harder earned, much more difficult to understand, and much longer in coming. Conspiracy theories, on the other hand, are easy to understand and only take a few minutes to create and disseminate. Which is why they will never die.

In retrospect, it shouldn’t have been surprising that new, deadly viruses give birth to conspiracy theories. When human immunodeficiency virus (HIV) was first identified in 1981, many wondered whether the virus had been created in a laboratory. One of the more outrageous theories at the time was that the Central Intelligence Agency (CIA) had created HIV as a weapon, later testing it in unsuspecting populations in Haiti and Africa, where the experiment had gotten out of control. Indeed, Wangari Maathai, an ecologist in Kenya, who would later win the Nobel Peace Prize, responded to this conspiracy theory at the time saying, “Why has there been so much secrecy about AIDS? That makes me suspicious … I have always thought that it is important to tell people the truth, but I guess there is some truth that must not be exposed.”

In 2010, about 30 years after HIV had entered the United States, scientists showed that a related virus, called simian immunodeficiency virus (SIV), which was first detected in chimps, had evolved into HIV. The evolution of SIV into HIV most likely occurred in Cameroon in the 1930s. Conspiracy theories about lab leaks and the CIA eventually faded away. But it took decades to determine the true origin of the AIDS virus, allowing these theories to flourish.

By the MIDDLE OF 2020, thousands of people were dying from Covid every day. The world was desperate for a cure; surely, there must be something available. Something that was being used to treat another disease, but that could also work for this new scourge. Something that was readily available on pharmacy shelves or hospital formularies.

As it turned out, something was available in the early days of the pandemic—something that had been available for more than a hundred years. But it wasn’t what everyone was talking about. And it planted the early seeds of distrust in public health agencies—a distrust that would only grow over time.


CHAPTER 3

THE FDA STUMBLES


• Why did the FDA approve a drug to treat Covid that didn’t work?

• How do researchers know if a drug works?

• Was anything available in early 2020 that could have saved lives?



When SARS-CoV-2 entered the United States, everyone was susceptible to the ravages of the disease. Everyone. Antivirals wouldn’t be available until October 2020, monoclonal antibodies until November 2020, and vaccines until December 2020. Throughout 2020, patients had to suffer with fever, cough, and pneumonia and be taken to intensive care units and hooked up to ventilators, and they sometimes died when little was available to treat or prevent the disease.

The Trump administration was anxious for a magic medicine. Something that was inexpensive and readily available. Something that would put an end to this pandemic.

Enter hydroxychloroquine, a drug to treat malaria.

WHY DID THE FDA APPROVE A DRUG TO TREAT COVID THAT DIDN’T WORK

Early laboratory studies of hydroxychloroquine as a possible treatment for Covid had been promising. Researchers had shown that chloroquine (a less toxic form of hydroxychloroquine) could treat mice infected with coronaviruses, and that hydroxychloroquine could inhibit coronavirus binding to human cells.

Most of the experimental research, however, was disappointing. For example, hydroxychloroquine didn’t cure monkeys infected with SARS-CoV-2. This alone should have been enough to discourage studies in people, especially because hydroxychloroquine was known to cause anemia, seizures, and potentially fatal heart arrhythmias.

The study that gained the most attention was performed by a 68-year-old French researcher named Didier Raoult. In France, Raoult was at one time a star, having won the Grand Prix Inserm, one of France’s top scientific prizes. “One of Professor Raoult’s abiding characteristics is that he knows he’s very good,” said Axel Kahn, a geneticist and physician. “But he considers everyone else to be worthless. And he always has.” Raoult has called Darwin’s theory of evolution “entirely false,” believing that Darwin wrote “nothing but inanities.” At his home, nestled among a collection of Roman busts, Raoult displays a marble statue of himself.

In March 2020, Raoult headed a small clinical trial of 36 patients with Covid. Twenty patients were treated with hydroxychloroquine; the remaining 16 received standard care. During the following week, all patients were tested for SARS-CoV-2 by polymerase chain reaction (PCR), a test that detects SARS-CoV-2 genes. The treatment, according to Raoult, worked. People treated with hydroxychloroquine had lesser amounts of detectable virus than those who weren’t treated. Raoult concluded that hydroxychloroquine had caused “a rapid and effective speeding up of their healing process, and a sharp decrease in the amount of time they remained contagious.”

At last, it appeared, something was available to treat Covid.

On March 28, 2020, under intense pressure from the White House, the FDA authorized hydroxychloroquine for the treatment of Covid through a lightning-quick process called Emergency Use Authorization (EUA). One week later, on April 4, 2020, President Donald Trump ordered the U.S. government to purchase 29 million hydroxychloroquine pills, calling the drug a “game changer.” Raoult’s findings were called “the study heard ’round the world.” Sales of hydroxychloroquine skyrocketed.

Unfortunately, a closer look at Raoult’s study revealed that hydroxychloroquine wasn’t the miracle drug he had claimed it to be. First, Raoult had only measured the presence of viral genes by PCR, not clinical outcomes, so it was unclear whether the patients who were treated got better faster than those who hadn’t been treated. Second, at the start of the study, 26 patients were assigned to the treatment group, but only 20 were reported in the final manuscript. What happened to the other six? As it turned out, one had developed severe nausea; three had required intensive care; one had left the hospital before the treatment could be completed; and one patient had died.

“So, four of the 26 treated patients were actually not recovering at all,” said Elisabeth Bik, a scientist who posted a blog about the study. Later, Bik sarcastically mimicked Raoult, saying, “My results always look amazing if I leave out the patients who died.”

The degree to which Raoult’s study was poorly executed and poorly controlled didn’t surprise those who knew him. One prominent French virologist, who chose to speak anonymously for fear of angering Raoult, said that Raoult’s reputation among scientists had been “long gone,” and that “everybody agrees on the low reliability and reproducibility of most of the papers coming out of his lab.” In 2018, two years before the publication of his hydroxychloroquine study, Raoult’s lab was stripped of its association with two of France’s top public research institutions.

But Didier Raoult wasn’t the only person who had cemented President Trump’s unshakable belief that hydroxychloroquine was a “game changer.”

On July 27, 2020, four months after Raoult had published his study, a group with right-wing ties called America’s Frontline Doctors mounted the steps of the Supreme Court in Washington, D.C., to address what they believed was a “massive disinformation campaign” regarding Covid. The 45-minute event, which the Tea Party Patriots organized, was promoted online by the conservative news organization Breitbart as a Supreme Court “press conference,” even though it had nothing to do with the Supreme Court. That evening, President Trump shared multiple versions of the video to his 84 million Twitter followers, calling it a “must-watch.” The principal speaker, who stood among a group of male physicians in white coats, was a female pediatrician and pastor. “I think they’re very respected doctors,” said Trump. “There was a woman who was spectacular!”

The “spectacular” woman was Dr. Stella Immanuel. Born in Cameroon in 1965, Immanuel graduated from the College of Medical Sciences at the University of Calabar in neighboring Nigeria. Two years later, in 1992, she moved to the United States, where she practiced medicine out of a strip mall in Houston, Texas. She was also the founder of Fire Power Ministries, a religious organization dedicated to “equipping saints and training warriors for the end times.” During the event on the Supreme Court steps, Immanuel described her experience treating patients with Covid. “Nobody needs to get sick,” she said. “The virus has a cure—it is called hydroxychloroquine. I have treated over 350 patients and not one death!” According to Immanuel, Americans could now throw away their masks. “Hello! You don’t need a mask,” she said. “There is a cure.”

The day after the event, Facebook removed the video from its platform. But not before incurring the wrath of Stella Immanuel, who warned that Jesus Christ would destroy the social media giant’s servers if they didn’t restore the video. (Facebook didn’t restore the video and never reported an interruption in services.)

This wasn’t the first time that Immanuel had made an outrageous claim. During her sermons at Fire Power Ministries, she had preached that alien DNA was used in medical treatments; that scientists were cooking up a vaccine to prevent people from being religious; that cysts, endometriosis, infertility, and miscarriages were caused by women having sex in their dreams with demons and witches (“succubi” and “incubi”); that the government is run by “reptilians” and other aliens (“There are people that are ruling this nation that are not even human,” she said); and that a “witch” had concocted a plan to be carried out by the Illuminati to destroy the world using “abortion, gay marriage, and children’s toys.”

At a White House press conference, Kaitlan Collins, a correspondent for CNN, confronted President Trump. “Mr. President,” said Collins, “the woman that you said is a great doctor in that video that you retweeted last night said masks don’t work and there is a cure for Covid-19, both of which health experts say is not true. She’s also made videos saying that doctors make medicine using DNA from aliens, and that they’re trying to create a vaccine to make you immune from becoming religious. It’s misinformation.” Trump didn’t back down, continuing to hold firm to the notion that hydroxychloroquine was America’s ticket out of the pandemic. “I thought she was very impressive,” answered Trump, “in the sense that, from where she came—I don’t know what country she comes from—but she said she’s had tremendous success with hundreds of different patients. I thought her voice was an important voice.” Trump then abruptly ended the press conference.

HOW DO RESEARCHERS KNOW IF A DRUG WORKS

The single best way to determine whether a medicine like hydroxychloroquine treats Covid is to perform randomized, controlled clinical trials. Here’s how they work: People infected with Covid would be divided into two large groups. One group would receive standard care plus hydroxychloroquine; the other would receive standard care only. For the study to be valid, these two groups of patients must be similar in terms of the severity of their illness, health care–seeking behavior, and other medical problems. Without randomizing subjects to receive the drug or not, the study could be manipulated by the bias of the investigator or the participants. For example, if an investigator was certain that the medicine worked, and wanted to prove it, he or she might be more likely to give the drug to people who were less sick than to those who were sicker. By doing this, the drug would appear to have worked when it really hadn’t.

Of interest, Didier Raoult had argued that randomized studies were unethical. “We’re not going to tell someone, ‘Listen, today’s not your lucky day, you’re getting the placebo, you’re going to be dying.’” (Didier Raoult’s statement is the textbook definition of investigator bias.)

In 2020, researchers in the United States, Canada, Brazil, China, Spain, France, South Korea, the Netherlands, and the United Kingdom performed dozens of randomized controlled trials of hydroxychloroquine in tens of thousands of patients. In virtually every study, hydroxychloroquine didn’t work to prevent or treat Covid. Three studies, however, put the final nails in the coffin. The names for these studies were RECOVERY, SOLIDARITY, and COALITION.

• RECOVERY: Researchers in the United Kingdom randomly assigned 1,600 patients with Covid to receive hydroxychloroquine plus standard care, and 3,200 to receive standard care alone. Patients who received hydroxychloroquine were more likely to need intensive care, more likely to require mechanical ventilation, and more likely to die than those in the group with standard care only. Hydroxychloroquine not only didn’t work, it also worsened outcomes.

• SOLIDARITY: Researchers at more than 400 hospitals in 30 countries randomly assigned 900 patients to receive hydroxychloroquine plus standard care and 900 to receive standard care only. Those who received hydroxychloroquine were more likely to develop severe heart arrhythmias and more likely to die than those who received standard care only. Again, hydroxychloroquine didn’t work and was dangerous.

• COALITION: Researchers in Brazil divided 500 patients into three groups. One group received hydroxychloroquine, one received hydroxychloroquine plus Zithromax (an antibiotic that potentiated the effects of hydroxychloroquine), and one received standard care only. Patients receiving hydroxychloroquine with or without Zithromax didn’t fare better than those who hadn’t received either drug. The only difference was that patients who received hydroxychloroquine were more likely to suffer heart and liver abnormalities. Again, hydroxychloroquine didn’t work and was dangerous.

In response to these damning studies, the American Thoracic Society, the European Respiratory Society, the National Institutes of Health, and the Infectious Diseases Society of America strongly recommended against the use of hydroxychloroquine for the treatment of patients with Covid. President Trump, however, remained unconvinced. “All I know is that we’ve had some tremendous reports,” he said. “I’ve had a lot of people tell me they think it saved their lives.” For Trump, it didn’t matter what the scientific studies had shown; anecdotes were everything.

On June 15, 2020, only three months after it had authorized the drug, the FDA withdrew its authorization for hydroxychloroquine. Not, however, before millions of people had taken it, some of whom had died as a result. Understandably, Americans were starting to lose faith in the FDA.

After the FDA withdrew its authorization for hydroxychloroquine, Donald Trump and Alex Azar, Trump’s handpicked choice to head the Department of Health and Human Services, tried to spin the withdrawal of hydroxychloroquine as something entirely different. “At this point,” said Azar, “hydroxychloroquine and chloroquine are just like any other approved drug in the United States. They may be used in hospital; they may be used in out-patients; they may be used at home—all subject to a doctor’s prescription.” In other words, doctors were free to prescribe a drug that not only didn’t work to treat or prevent Covid but was also dangerous. This was a sad day for the Department of Health and Human Services. (When President Trump was admitted to Walter Reed National Military Medical Center with Covid on October 2, 2020, he didn’t receive hydroxychloroquine.)

In retrospect, the FDA had failed the American public. When it had authorized hydroxychloroquine for the treatment of Covid, the drug was known to have serious and potentially fatal side effects. Covid was sweeping across the globe; it wouldn’t have been hard to find patients willing to participate in studies to see whether the drug worked. Indeed, as it turned out, dozens of studies were performed quickly.

WAS ANYTHING AVAILABLE IN EARLY 2020 THAT COULD HAVE SAVED LIVES

In 2020, before monoclonal antibodies, antiviral drugs, or vaccines were authorized, one product was available that could have saved the lives of thousands of Americans who were dying every day from Covid. The product, called convalescent plasma, was made using a technology more than a hundred years old. The country’s inability to adequately test and use this product was arguably one of our biggest failures during the early phases of this pandemic.

Convalescent plasma is taken from people who are recovering from an infection. It’s been used to treat or prevent infections since the late 1800s. The idea is straightforward: People infected with a virus, assuming they survive, make antibodies against the virus; these antibodies are contained in the liquid (plasma) portion of blood.

In November 2020, monoclonal antibodies became available to treat Covid. But convalescent plasma had always been available.

Convalescent plasma and monoclonal antibodies differ in two important ways. Monoclonal antibodies are directed against one part of one protein of SARS-CoV-2: specifically, the spike protein. Because the spike protein is responsible for attaching the virus to cells, antibodies against the spike protein can prevent infection. Unlike monoclonal antibodies, which bind only one site on the spike protein, the antibodies in convalescent plasma bind several sites on the spike protein, as well as many different sites on the other three SARS-CoV-2 proteins that form the virus.

Convalescent plasma has a long and rich history.

In 1901, Emil von Behring won the first Nobel Prize in Medicine for proving that serum taken from animals injected with diphtheria toxin could treat diphtheria. (Serum is plasma without the clotting factors.) Diphtheria antiserum saved the lives of thousands of children in the early part of the 20th century, and tetanus antiserum was lifesaving during World War I, when tetanus contamination of wounds was common. Antiserum was also used during the 1918 Spanish flu pandemic. Since then, antiserum has been used to treat viral infections such as measles, mumps, chicken pox, hepatitis A, hepatitis B, and Ebola; it’s also been used to treat two other pandemic coronavirus diseases, SARS-CoV-1 and MERS. We had, therefore, every reason to believe that plasma obtained from people recovering from Covid, if used early during infection, could successfully treat the disease.

Beginning on April 16, 2020—three months after SARS-CoV-2 had entered the United States—the FDA encouraged blood donations from people who had recovered from Covid. Through the Expanded Access Program, between April and August 2020, before anything else was available to treat or prevent the disease, tens of thousands of people donated their blood to help others—one of the many rays of light that shone during the Covid pandemic.

On Sunday, August 23, 2020, on the eve of the Republican National Convention, the White House held a press conference. Monoclonal antibodies wouldn’t be available for three months. Vaccines wouldn’t be available for four months. Thousands of Americans were dying every day. Standing at the podium were President Donald Trump, FDA Commissioner Stephen Hahn, and Secretary of the Department of Health and Human Services Alex Azar.


Trump: I’m pleased to make a truly historic announcement in our battle against the China virus that will save countless lives. The FDA has issued an Emergency Use Authorization … for a treatment known as convalescent plasma … It’s had an incredible rate of success.




Azar: We saw about a 35 percent better survival in patients who benefited most from the treatment, which were patients under 80 who were not on artificial respiration. I just want to emphasize this point because I don’t want to gloss over this—this number. We dream in drug development of something like a 35 percent mortality reduction. This is a major advance in the treatment of patients. A major advance!




Hahn: Let me just put this in perspective. Many of you know I was a cancer doctor before I became FDA commissioner, and a 35 percent improvement in survival is a pretty substantial clinical benefit. What that means is—and if the data continue to pan out—100 people who are sick with Covid-19, 35 would have been saved because of the administration of plasma.



Scientists and physicians were dumbfounded. Thirty-five percent reduction in mortality? What study were Trump, Azar, and Hahn talking about?

The Mayo Clinic study at the center of the August 23, 2020, press conference included more than 2,800 participating hospitals in the United States. Between April and July 2020, as part of the Expanded Access Program, 35,000 patients hospitalized with Covid, many in the intensive care unit, were given plasma from people convalescing from Covid. On August 12, 2020, Mayo Clinic researchers released the results. Researchers had compared patients who had received plasma containing high quantities of SARS-CoV-2 antibodies with those who had received plasma containing lower quantities. They found that the death rate was 8.9 percent in the high-antibody group and 13.7 percent in the low-antibody group. This was good news: People who had received convalescent plasma containing high quantities of antibodies against SARS-CoV-2 were less likely to die from Covid than those given plasma with lower quantities of those antibodies.

When Trump, Azar, and Hahn announced that this study had shown a 35 percent reduction in mortality, however, scientists were angry. One of the senior investigators in the Mayo Clinic study, Dr. Arturo Casadevall, told the New York Times that he didn’t know where the 35 percent figure had come from.

So, why did Alex Azar and Stephen Hahn say that for every 100 patients with Covid who received plasma therapy, 35 lives would be saved? On Monday evening, August 24, 2020, one day after the news conference, Hahn apologized for his mistake: “I have been criticized for remarks I made Sunday night about the benefits of convalescent plasma,” he tweeted. “The criticism is entirely justified. What I should have said better is that the data show a relative risk reduction, not an absolute risk reduction.” The next day, Hahn appeared on CBS This Morning and apologized again. But it was too late. “You earn public confidence in small drops,” said former FDA commissioner Scott Gottlieb, “and you [lose] it in buckets.”

What did Stephen Hahn mean when he said that he had confused relative risk with absolute risk? Here’s one way to think about it: If I stand on the sidewalk in front of my house, I have a certain risk of being hit by a car. If I walk across the street in front of my house, I have a much higher relative risk of being hit by a car—let’s say a thousandfold higher. But the absolute risk of my being hit by a car while crossing the street is still very low. (I cross the street in front of my house all the time and have never been hit.)

That was Hahn’s mistake. When he said, “What that means is [that of] 100 people who are sick with Covid-19, 35 would have been saved because of the administration of plasma,” he had made the false assumption that all people sick with Covid die, which isn’t true. Or that all people admitted to the intensive care unit with Covid die, which also isn’t true. He should have said that convalescent plasma could save the lives of about 5 of every 100 people sick enough to be admitted to the intensive care unit. Or he could have said that there was a relative risk reduction for severe disease of 35 percent.

The irony of convalescent plasma is that if it had been tested the right way and given early in the illness to those at highest risk, before a patient was hospitalized, it would have been a major lifesaver. As you’ll see in chapter 9, antibodies work best early in the disease, when the virus is reproducing itself, and not later in the illness, when the patient is hospitalized.

But at this point in the pandemic, doctors and scientists were still learning about Covid. The Mayo Clinic study tested convalescent plasma only in hospitalized patients—another tragic point on Covid’s steep learning curve. (At the end of 2022, circulating variants of SARS-CoV-2 had resisted all commercially available monoclonal antibody preparations. For those who couldn’t respond to vaccines—such as people who are immune compromised—convalescent plasma was the only way to prevent Covid.)

By the summer of 2020, many Americans no longer trusted anything that Trump, Azar, or Hahn said. The overhyping by Trump (which wasn’t surprising), the misrepresentation of the science by the Secretary of Health and Human Services and the FDA commissioner (which was), and the failure of researchers to test convalescent plasma the right way had inadvertently damned the product.

Convalescent plasma usage peaked in the fall of 2020, when more than 40 percent of hospitalized patients received it. By the beginning of 2021, however, fewer than 10 percent of patients were receiving these lifesaving antibodies. The retreat from convalescent plasma was estimated to have caused 29,000 excess deaths between mid-November 2020 and February 2021. However, had it been used the right way—given early in the illness to those at highest risk—hundreds of thousands of lives might have been saved.

DURING HIS ADMINISTRATION, President Trump, like most chief executives, didn’t display a deep understanding of science and medicine. The difference between Trump and former presidents, however, was that he was consistently and unabashedly willing to show the public just how little he really did know. (“It ain’t what you don’t know that gets you into trouble,” said Mark Twain. “It’s what you know for sure that just ain’t so.”)

President Trump was confident in his ability to understand and communicate science to the public. During a visit to the CDC in Atlanta in March 2020, a reporter asked him about how the country should prepare for the coming pandemic. “You know, my uncle … taught at MIT for, I think, like a record number of years. He was a great super genius. Dr. John Trump. I like this stuff. I really get it. People are surprised that I understand it. Every one of these doctors said, ‘How do you know so much about this?’ Maybe I have a natural ability. Maybe I should have done that instead of running for president.”

One month later, on April 24, 2020, Trump suggested that people could treat Covid by injecting themselves with bleach, not understanding that although disinfectants can sterilize surfaces of a variety of germs, they aren’t meant to be ingested or injected. “And then I see the disinfectant, where it knocks [the virus] out in a minute. One minute,” Trump said at a White House press briefing. Following his statement, the number of accidental poisonings in the United States skyrocketed, forcing Lysol to release a statement pleading with customers not to drink its product.

At the same press conference, as White House staffers watched in horror, Trump soldiered on. He had been told that ultraviolet light, like bleach, could also disable many viruses. But ultraviolet light, which is emitted by the sun, doesn’t penetrate beyond the skin. (People don’t sunburn their lungs.) Trump had a solution. “So, supposing we hit the body with a tremendous—whether it’s ultraviolet or just very powerful light—and I think you said that hasn’t been checked, but you’re going to test it,” he said. “And then I said, supposing you brought the light inside the body, which you can do either through the skin or in some other way, and I think you said you’re going to test that, too.” Trump was looking at Dr. Deborah Birx, the White House coronavirus response coordinator, who never met Trump’s eye. Staring down at her shoes, she appeared to be hoping against hope that the floor would open in front of her, and that this nightmare of a press conference would end.

“For me, it was the craziest and most surreal moment I had ever witnessed in a presidential press conference,” said ABC’s chief Washington correspondent, Jon Karl. “A few of us actually tried to stop it,” said a former White House staffer. Later, at the urging of Mike Lindell, the Trump ally and chief executive of MyPillow, the president agreed that he would “look” at oleandrin, a plant extract, as a treatment for Covid. Lindell had a financial stake in Phoenix Biotechnology, the company that developed oleander-based drugs. He was also a board member.

Given Donald Trump’s lack of understanding and disdain for science, his unfortunate promotion of hydroxychloroquine, his mishandling of the convalescent plasma announcement, and his love of bleach, ultraviolet light, and oleander leaves for the treatment of Covid, it is remarkable that his administration was responsible for one of the greatest—if not the single greatest—scientific and medical advance of the past one hundred years. And though Donald Trump was quick to embrace treatments that didn’t work, were dangerous, or were simply fanciful, he often distanced himself from this one. Even though it was our best way out of the pandemic.


CHAPTER 4

A TICKET OUT


• How long does it take to make a vaccine?

• How were Covid vaccines made so quickly?

• Are vaccines authorized through Emergency Use Authorization (EUA) different than fully licensed vaccines?

• How long does it take to know whether a vaccine causes a serious side effect?

• How do Covid vaccines work?

• Do Covid vaccines cause serious side effects?



The authorization of hydroxychloroquine proved to the American public that the White House could unduly influence the FDA. In August 2020, with the presidential election only three months away, President Trump hinted that a Covid vaccine would be available by October, one month before the election—an event he believed would secure his victory. Many public health officials worried that Trump might pressure the FDA to release vaccines before they had been adequately tested.

Would the FDA once again fail to do its job and release a product that hadn’t been proven safe and effective? FDA Commissioner Stephen Hahn tried to reassure the public. On August 5, 2020, Hahn wrote an op-ed for the Washington Post: “I have been asked repeatedly whether there has been any inappropriate pressure on the FDA to make [vaccine] decisions that are not based on good data and good science. I have repeatedly said that all FDA decisions have been, and will continue to be, based solely on good science and data. The public can count on that commitment.” Given that the FDA’s decision on hydroxychloroquine hadn’t been based on “good science and data,” few believed him.

HOW LONG DOES IT TAKE TO MAKE A VACCINE

On March 23, 1963, at 1:00 a.m., five-year-old Jeryl Lynn Hilleman tiptoed into her father’s bedroom and woke him up. “My face hurts,” she said. Her father, Maurice Hilleman, was a senior scientist at Merck Research Laboratories. Hilleman examined his daughter, feeling a lump at the angle of her jaw. “Oh, my God,” he said. “You’ve got the mumps.” Then Hilleman did something no father does. He got into his car, drove 15 miles to his laboratory, picked up a cotton swab and nutrient broth, went back to the house, gently woke his daughter, stroked the inside of her cheek with the swab, inserted it into the broth, drove back to the lab, put the broth containing Jeryl Lynn’s mumps virus in the freezer, and drove home. Four years later, a mumps vaccine was commercially available. Called the Jeryl Lynn strain, it was the fastest vaccine ever made. And it’s still used today.

During the past 200 years, beginning with the invention of the smallpox vaccine in the late 1700s, several strategies have been used to make viral vaccines.

After Maurice Hilleman had captured his daughter’s natural mumps virus, he weakened it in the laboratory so that when injected into people, it reproduced itself well enough to cause an immune response, but not well enough to cause disease. This is the same strategy that Hilleman used to make the measles, rubella (German measles), and chicken pox vaccines.

Researchers can also take a virus and completely inactivate it with a chemical, which is how the polio and hepatitis A virus vaccines are produced.

Or researchers can use DNA technology to mass-produce just one viral protein, which is how the hepatitis B, human papillomavirus, and one of the influenza vaccines (Flublok) are made. (This is the same technology used to make insulin as well as a wide variety of other medical products.)

Independent of which strategy is chosen, the average length of time it takes to make a vaccine is about 15 years. Why so long?

First, researchers test their vaccines in labratory animals, such as mice or monkeys or ferrets or rats or rabbits, to see whether they work. These are called preclinical or proof-of-concept studies, and usually take many years to complete.

No matter how perfectly a vaccine performs in these preclinical experiments, researchers still must prove that it works in people. (Or, as one famous vaccine researcher said, “Mice lie, and monkeys exaggerate.”) So, researchers perform phase 1 studies, in which about a hundred people are divided into several groups. Each group is given a different amount of the vaccine to see whether it elicits an immune response that is likely to be protective. These are called dose-ranging studies. Sometimes researchers find that they must give a larger quantity of the vaccine than they thought was necessary. Sometimes smaller. And sometimes they find that they need to give more than one dose. Or more than two doses. And sometimes they find that they need to have a longer spacing between doses. These studies also take several years to complete.

At this point, researchers believe they know the number of doses, the amount of vaccine in each dose, and the intervals between doses. But they still need to make sure that their vaccine consistently induces an immune response and doesn’t have any common serious safety problems. So, they give the vaccine to hundreds of people. These are called phase 2 studies and can be done within a couple of years.

Following the completion of phase 2 studies, researchers are now confident they are on to something. But they haven’t proven that the vaccine works in real life, and they haven’t shown that it doesn’t have uncommon serious side effects. So, they do phase 3 studies. Tens of thousands of people are given the vaccine, and tens of thousands are given a placebo (often salt water). For most adult and pediatric vaccines, these trials take several years to complete.

If the phase 3 studies show that the vaccine is safe and effective, the company then submits data from every phase of development to the FDA for licensure.

HOW WERE COVID VACCINES MADE SO QUICKLY

SARS-CoV-2 was first isolated in late 2019, and its genome sequenced by January 2020. Eleven months later, two large phase 3 trials of vaccines made by Pfizer and Moderna had been completed. Given that it typically takes about 15 years to make a vaccine, how were these vaccines made in only 11 months?

First, we need to understand some things about SARS-CoV-2.

SARS-CoV-2 consists of four different proteins that surround an RNA genome. (“A virus is a piece of bad news wrapped in a protein coat,” said Sir Peter Medawar, a British biologist and author.) Genes are the blueprint that instructs viruses (and cells) on how to reproduce themselves. In the case of SARS-CoV-2, the blueprint is called RNA, which stands for ribonucleic acid. The RNA in SARS-CoV-2 is called messenger RNA (or mRNA), which means that the viral gene can be directly converted into viral proteins.

When researchers were trying to make a vaccine as quickly and efficiently as possible, they figured the best way would be to take the piece of SARS-CoV-2 mRNA that codes for the protein that attaches the virus to cells—the spike protein—and use it to make a vaccine. The antibodies generated by this vaccine would then bind to the spike protein, preventing the virus from attaching to cells and causing an infection. Thus, mRNA vaccines were born. This was the first time in history that a viral gene had been used as a vaccine.

Many Americans—perhaps understandably—feared that mRNA vaccines were too new to be trusted. But in truth, when SARS-CoV-2 first entered the human population in 2019, researchers had been working on mRNA vaccines against other viruses, like the AIDS virus, for about 15 years.

Choosing a vaccine strategy (mRNA) that was fast and efficient wasn’t the only reason that the first SARS-CoV-2 vaccines were created so quickly. The other was that the federal government had taken the financial risk out of vaccine development for pharmaceutical companies.

On May 15, 2020, President Donald Trump, in a Rose Garden ceremony at the White House, announced the creation of Operation Warp Speed. To speed up the vaccine process, the federal government announced that it would give $11 billion to vaccine makers. (The term “warp speed” was inspired by the faster-than-light travel used in the popular television series Star Trek. Dr. Peter Marks, head of the Center for Biologics Evaluation and Research [CBER] at the FDA, who is a Star Trek fan, gave the program its name.) The goal of the program was to produce and deliver 300 million doses of safe and effective Covid vaccines by January 2021. Given that no vaccine against Covid had yet been created, much less tested, that goal was highly ambitious; few thought it was possible.

Operation Warp Speed provided $1 billion to Johnson & Johnson, $1.2 billion to AstraZeneca (a company based in the United Kingdom), $1.5 billion to Moderna, $1.6 billion to Novavax, $2 billion to Pfizer, and $2.1 billion to Sanofi and GlaxoSmithKline. Normally, when you go to the racetrack and bet on a race, you pick one horse to win. The government had bet on several horses to win the same race, refusing to lock in to one company or one vaccine strategy. This approach dramatically increased the government’s chances of picking a winner.

Operation Warp Speed turned the timeline for vaccine development on its head. Typically, companies first conduct preclinical studies, then move on to phase 1, then phase 2, then phase 3 trials. If the vaccine works and is safe, companies then mass-produce the vaccine. Companies would never mass-produce a vaccine before knowing that it worked and was safe; it wouldn’t be worth the financial risk.

But Operation Warp Speed eliminated that risk. Preclinical studies in mice and monkeys were done over a period of weeks. (Preclinical studies of the rotavirus vaccine we developed at the Children’s Hospital of Philadelphia took 10 years to complete.) Phase 1 and 2 studies were combined and involved as few as 20 to 50 participants—instead of the usual hundreds—to determine the right dose. Companies then went directly to phase 3 trials while at the same time mass-producing the vaccine, assuming their studies would show that their vaccine worked and was safe, and if not, millions of doses would be thrown away at no financial risk to the companies. In late 2020, when more than 3,000 Americans were dying from Covid every day, phase 3 studies were completed in three months. (Phase 3 studies for our rotavirus vaccine took four years to complete.)

In May 2020, when President Trump announced the creation of Operation Warp Speed, he said it was, “unlike anything our country has seen since the Manhattan Project.” Between 1942 and 1946, in what would later be known as the Manhattan Project, the U.S. government spent $2 billion (the equivalent of $36 billion today) on researching and developing the first nuclear weapons. Trump was right to claim that Operation Warp Speed could be compared to a massive research and development program like the Manhattan Project. But he was wrong to say that “no one has seen anything like this.”

In the mid-1950s, 10 years after the Manhattan Project was completed, the March of Dimes, a private philanthropic organization, gave tens of millions of dollars to fund polio vaccine research—especially the work of Dr. Jonas Salk. Salk made his polio vaccine by taking the virus, growing it in monkey kidney cells in his laboratory, purifying it, and then killing it with the chemical formaldehyde. Next, he tested his vaccine in about 700 children in and around Pittsburgh, finding that it was safe and induced high quantities of what he believed would be protective antibodies. The March of Dimes then funded the largest test of a medical product in history. Between 1954 and 1955, 420,000 children were inoculated with Salk’s polio vaccine and 200,000 were inoculated with salt water (placebo). After the vaccine had been shown to be safe and effective, the FDA licensed it in two and a half hours.

During the polio vaccine trial, before anyone knew whether it worked or was safe, the March of Dimes funded five companies to mass-produce the vaccine, almost identical to what was later done in Operation Warp Speed. Indeed, the Trump administration’s effort to hasten Covid vaccine research and development could reasonably have been called Operation Warp Speed II.

But speed had a price.

Two companies—Eli Lilly and Parke-Davis, both veteran vaccine makers—made the polio vaccine for the large phase 3 trial. The March of Dimes also funded three smaller companies to mass-produce the vaccine before the phase 3 trials had been completed: Wyeth, Pitman-Moore, and Cutter Laboratories. Cutter made the vaccine badly, failing to completely inactivate poliovirus with formaldehyde. Consequently, in 1955, about 120,000 children, primarily in the western and southwestern parts of the United States, were injected with a vaccine made by Cutter Laboratories that contained live, dangerous poliovirus. About 40,000 children suffered short-term paralysis, 164 were permanently paralyzed, and 10 were killed. Called the Cutter incident, it was the worst biological disaster in American history. In addition to giving birth to more stringent vaccine regulation, the Cutter incident served as a cautionary tale as the United States mass-produced Covid vaccines in only a few months and authorized them in only a few weeks.

ARE VACCINES AUTHORIZED THROUGH EMERGENCY USE AUTHORIZATION (EUA) DIFFERENT THAN FULLY LICENSED VACCINES

In December 2020, when Pfizer’s and Moderna’s vaccines were first made available to the American public, they weren’t licensed by the FDA. Rather, they were authorized through a less stringent process called Emergency Use Authorization (EUA). Typically, the FDA licenses a vaccine only after reviewing detailed protocols for every step of the manufacturing process. In essence, the FDA licenses not only the vaccine, but also the process by which the vaccine is made, as well as the building in which the vaccine is produced. Once all the data from the phase 3 trials are collected and analyzed, the FDA licensing process typically takes about 10 months. For Covid vaccines, FDA oversight of the processes and buildings occurred while, not after, the final vaccine was being made. As a result, authorization through EUA took about two weeks. In the end, however, there were no differences between licensed vaccines and those approved through EUA. They were the exact same product.

HOW LONG DOES IT TAKE TO KNOW WHETHER A VACCINE CAUSES A SERIOUS SIDE EFFECT

Typically, to make sure that vaccines don’t cause serious side effects, all recipients of experimental vaccines are watched for at least two months after receiving the last dose. This two-month catchment period is critical because vaccines, like all medical products, can cause serious and occasionally fatal problems.

For example, the oral polio vaccine—a live, weakened form of the virus that replaced Jonas Salk’s vaccine and was used in the United States from 1962 to 2000—was a rare cause of polio. The yellow fever vaccine is a rare cause of a multi-organ disease that looks like yellow fever. An influenza vaccine used in Europe during the 2009 swine flu pandemic was a rare cause of narcolepsy, a permanent disorder of wakefulness. All these problems occurred within two months of being vaccinated.

For Operation Warp Speed, President Trump had to allow companies to monitor vaccine recipients for at least two months after the last dose. Given the pace of the ongoing trials, the two-month window wouldn’t end until the beginning of December, one month after the 2020 election.

On September 10, 2020, the Kaiser Family Foundation reported that 62 percent of adults worried that pressure from the White House could cause the FDA to approve a vaccine before it was ready, mimicking the hasty approval of hydroxychloroquine. Amid the confusion, California, Colorado, Connecticut, Michigan, Nevada, New York, Oregon, Washington, West Virginia, and the District of Columbia, fearing that the FDA would bypass its own advisory committee, began to form their own vaccine advisory committees. “The people of this country don’t trust this federal government with this vaccine process,” said one state governor. Imagine the confusion that would have reigned if some states had approved Covid vaccines and others hadn’t. “Do you really want a situation where Texas, Alabama, and Arkansas are making drastically different vaccine policies than New York, California, and Massachusetts?” asked Dr. Saad Omer, an epidemiologist at the Yale Institute for Global Health.

Then the situation worsened.

On October 5, 2020, the New York Times reported that top White House officials planned to block new FDA Covid vaccine safety guidelines, which would have delayed vaccine authorization until after the election. The following day, the FDA, to its credit, pushed back, issuing strict guidelines on its website that all vaccine study participants were to be followed for at least two months after the last dose, ensuring that vaccine authorization wouldn’t occur until after the election. Trump immediately summoned Commissioner Hahn to the White House and—in an invective-laden tirade—insisted that he retreat from his position. But Hahn, to his credit, stood firm.

It is ironic that Donald Trump seemingly picked vaccines to save his presidency. Prior to that, he had shown only contempt for the product. During the Republican presidential debates in 2015, Trump said, “People that work for me, just the other day, two years old, beautiful child, went to have the vaccine and came back a week later, got a tremendous fever, got very, very sick and is now autistic.” Trump was referring to the false claim that the measles-mumps-rubella (MMR) vaccine causes autism. At the time, 18 studies in seven countries on three continents had shown that this wasn’t true. Trump later invited Andrew Wakefield, the British doctor who had promoted the “MMR causes autism” theory, to one of his inaugural balls. Then he met with Robert F. Kennedy, Jr., who was by that time a prominent anti-vaccine activist, to discuss Kennedy heading a commission on vaccine safety and scientific integrity. Indeed, when Donald Trump was elected president, anti-vaccine activists believed they now had “their man” in the White House. Fortunately, President Trump did nothing to promote the anti-vaccine agenda once elected.

HOW DO COVID VACCINES WORK

mRNA Vaccines (Pfizer and Moderna)

Researchers at Pfizer and Moderna synthesized the piece of mRNA that coded for the SARS-CoV-2 spike protein and encased it in a small lipid droplet (called a nanoparticle). During the phase 3 trials, Pfizer researchers injected adults with 30 micrograms of this modified viral mRNA and Moderna researchers injected 100 micrograms. (A liquid gram is about one-fifth of a teaspoon. A microgram is one-millionth of a gram. So, this was an extremely small amount of mRNA.) The vaccine was injected into the upper arm, where it entered muscle cells and, for a few days, made SARS-CoV-2 spike protein. Specialized cells of the immune system (called dendritic cells) then took up the protein, broke it down into tiny fragments, and placed it on the surface of the cell. The dendritic cells adorned with spike protein fragments then traveled to the local lymph node under the arm.

Once in the lymph node, these viral protein–decorated immune cells interacted with and activated other cells of the immune system, like B cells (which make antibodies) and T cells (which help B cells make antibodies or kill virus-infected cells). The mRNA vaccines are so powerful that they occasionally cause the lymph nodes under the arm to swell temporarily. Although many vaccines are given as a shot in the arm, no vaccine (apart from the smallpox vaccine) caused lymph node swelling so frequently. A tribute to the ability of mRNA vaccines to stimulate large numbers of immune cells.

Pfizer’s phase 3 vaccine trial included about 40,000 adult participants; 20,000 received vaccine and 20,000 received a placebo. Moderna’s vaccine trial included 30,000 adult participants; 15,000 received a vaccine and 15,000 received a placebo. Each vaccine was given as a series of two doses, three (Pfizer) or four (Moderna) weeks apart. The phase 3 studies from both mRNA vaccines showed that the vaccines were about 95 percent effective against all manner of symptomatic illness—an amazing result.

(A personal note: I was a voting member of the FDA’s vaccine advisory committee in December 2020, when the Pfizer and Moderna vaccines were submitted for authorization. Voting members of the committee are independent advisers with an expertise in infectious diseases, vaccines, and immunology. We are not allowed to hold a position in government, nor are we allowed to have a financial relationship with the pharmaceutical industry. Before the results of the phase 3 studies were available, committee members were informed that we could reasonably recommend authorization of these mRNA vaccines if they were at least 50 percent effective at preventing Covid. A month or so before we saw the results, Dr. Fauci predicted that the vaccines could be as high as 70 percent effective. Everyone was surprised when the vaccines were found to be 95 percent effective. Everyone.)

On December 11, 2020, the FDA authorized Pfizer’s vaccine. One week later, the CDC recommended the vaccine for all adults. Pfizer’s vaccine then rolled off the shelves and into the arms of Americans. The same sequence of events occurred with Moderna’s vaccine one week later.

Viral Vector Vaccines (Johnson & Johnson)

In February 2021, a few months after the approval of Pfizer’s and Moderna’s vaccines, another Covid vaccine became available, made by Johnson & Johnson (J&J). Researchers at J&J had taken a common cold virus called adenovirus and genetically engineered it so that it couldn’t reproduce. It was, in essence, dead virus. Then they inserted the gene that coded for the SARS-CoV-2 spike protein into the adenovirus vector. Once the adenovirus vector was injected into the muscle, the inserted gene would create spike protein mRNA, and the process that followed would mimic that of the mRNA vaccines. The problem with using adenovirus as a Trojan horse to introduce the SARS-CoV-2 spike protein gene into cells is that adenoviruses are common. Most people have already been exposed to these viruses and have antibodies that can neutralize them. To solve this problem, researchers at J&J chose an uncommon human adenovirus called type 26, to which few people have preexisting antibodies.

On February 26, 2021, our FDA vaccine advisory committee met to discuss J&J’s vaccine. Unlike the Pfizer and Moderna vaccines, the J&J vaccine was given as a single dose, not a two-dose series like the Pfizer and Moderna vaccines. Like Pfizer, J&J had inoculated 40,000 adults, 20,000 with their vaccine and 20,000 with placebo. Where the Pfizer and Moderna vaccines were about 95 percent effective at preventing symptomatic Covid, J&J’s vaccine was 75 percent effective.

What was odd about the J&J submission was that the company had already published a paper in the New England Journal of Medicine showing that a second dose of its vaccine clearly increased the quantity of SARS-CoV-2 antibodies. Therefore, it would have made sense to launch J&J’s vaccine as a two-dose product as well. Indeed, the company was in the middle of a 30,000-person study with two doses when the FDA met to discuss its one-dose vaccine. Why not wait for the two-dose study to be completed before submitting their vaccine for approval? The company’s answer was that one dose still provided a high level of protection against serious illness, and that a single dose might be more acceptable to people who were hard to vaccinate due to travel or homelessness. Additionally, the argument went, the country still didn’t have enough vaccines to immunize the entire adult population, so every little bit helped.

A few months later, J&J completed its two-dose vaccine study, finding that two doses were 95 percent effective at preventing Covid, a result almost identical to what had been found with the mRNA vaccines. J&J’s vaccine would become a two-dose vaccine. The second dose, however, was not with a J&J vaccine, but rather one of the mRNA vaccines. This unusual dosing schedule was a result of a rare but potentially serious risk with the J&J vaccine that only became apparent after hundreds of thousands of people had been immunized (more on this later).

Protein Vaccine (Novavax)

Vaccines made by Pfizer, Moderna, and J&J employed a similar strategy: Inoculate people with the gene that serves as a blueprint for the SARS-CoV-2 spike protein. People would then use that gene to make the spike protein themselves. Novavax used a more traditional approach. The Novavax vaccines contained the spike protein itself, not the gene that coded for the spike protein. This was the same strategy that had been used to make the hepatitis B vaccine, the human papillomavirus vaccine, and one of the influenza vaccines (Flublok), where people were inoculated with one protein from each of those viruses. The Novavax vaccine also included an adjuvant. (By stimulating the immune system in a variety of ways, adjuvants allow vaccines to be given with lesser amounts of the active ingredient or fewer doses.)

In July 2022, the FDA authorized Novavax’s two-dose vaccine for everyone over 18 years of age, and in August 2022, for everyone over 12.

DO COVID VACCINES CAUSE SERIOUS SIDE EFFECTS

In late 2020 and early 2021, after the FDA had approved the Pfizer, Moderna, and J&J vaccines, and the CDC had recommended them for all adults, everyone held their collective breath. Based on studies of tens of thousands of people, the FDA and CDC had just made recommendations for tens of millions of people. The other shoe had to drop. Historically, it almost always had.

For example, the first biological agent, diphtheria antiserum, killed 13 children in St. Louis when it was found to be contaminated with tetanus; this tragedy caused the U.S. government to pass the Biologics Control Act. The first antibiotic, sulfanilamide, was made palatable for children by suspending it in diethylene glycol, later found to cause kidney failure. More than 100 people died, 34 of whom were children, from ingesting what was called elixir sulfanilamide. The elixir sulfanilamide disaster led to the birth of the Food, Drug, and Cosmetic Act. Thalidomide, an antinausea drug used for women during pregnancy, was found to cause severe, permanent birth defects in 24,000 babies. The thalidomide tragedy created an amendment to the Food, Drug, and Cosmetic Act to ensure that it would never happen again. (“The history of drug regulation,” wrote historian Michael Harris, “is built on tombstones.”)

Nonetheless, the tragedies continued. The first chemotherapy—which was administered by one of the world’s most famous cancer doctors, Sidney Farber—hastened the deaths of 11 children with leukemia when it was found to contain a growth-promoting instead of a growth-restricting chemical. In 1999, one of the first gene therapies, using a disabled adenovirus like the one used in viral vector Covid vaccines, killed the recipient, a 19-year-old man named Jesse Gelsinger. Again, regulations were put in place to prohibit a repeat of this problem. But it’s hard to regulate against the human price often required for medical knowledge; a few years later, 4 of 10 children given a different gene therapy in France developed leukemia.

It was almost inevitable that vaccines soon to be given to hundreds of millions of people would be found to have unexpected, rare, and serious side effects. The only questions were how serious and how rare. After millions of Americans received Covid vaccines, several studies showed an association between mRNA vaccines (that is, Pfizer and Moderna) and myocarditis, which is an inflammation of the heart muscle. The problem occurred primarily within four days of the second dose, mostly in boys and men between 16 and 30 years of age. It was rare, affecting about 1 in 50,000 vaccine recipients. And it was transient, generally resolving within a few days. But it was real. The greatest incidence was in boys 16 to 19 years of age, where the risk was about 1 in 6,600. The risk in children 5 to 11 years of age was 1 in 500,000, about twice as likely as the risk of getting struck by lightning in any given year, which is 1 in 1.2 million.

The other serious health risk, which occurred with the viral vector vaccine (that is, J&J), was severe blood clots, including clots in the brain. The problem occurred mostly in women younger than 40 years of age and was incredibly rare, occurring in about 1 in 200,000 vaccine recipients. Unlike the myocarditis problem, however, brain clots could be fatal, having killed a handful of vaccine recipients by early 2022. Because this was a potentially fatal adverse event, and because the mRNA vaccine problem wasn’t nearly as severe, in May 2023, J&J’s Covid vaccine was no longer available in the United States.

When Covid vaccines first became available, some people wanted to wait. They argued that FDA officials had authorized vaccines using a lesser standard (EUA) because of the immediacy of the pandemic. Wouldn’t it make sense to wait until a few million people had been vaccinated? Indeed, the father of modern vaccines, Maurice Hilleman—a man who had performed the primary research or development on nine of the 14 vaccines given to infants and young children—once said, “I never breathe a sigh of relief until the first three million doses are out there.”

A choice not to get a vaccine, however, is not a risk-free choice; it’s just a choice to take a different and more serious risk. Covid disease also causes myocarditis. And the risk of myocarditis associated with Covid isn’t 1 in 50,000, it’s about 1 in 2,000 and far more severe. Covid also causes blood clots. And the risk of blood clots during Covid is also far more common (about 1 in 400) than the 1 in 200,000 risk seen with J&J’s vaccine. Again, vaccination was the safer choice.

As is true for many medical decisions, there are no risk-free choices. Probably the greatest risk from vaccines is driving to the doctor’s office to get them. About 43,000 people die in car accidents every year: In a U.S. population of 330 million people, that’s a yearly risk of 1 in 7,700.

By January 2023, about five billion people—about two-thirds of the world’s population—had received at least one dose of a Covid vaccine. Countries with high immunization rates watched as the incidence of hospitalizations and deaths declined. Largely because of Operation Warp Speed, the Trump administration had achieved nothing short of a miracle.

Many assumed that the remarkable success of Covid vaccines would send science denialists and anti-vaccine activists to the sidelines. That the public would no longer tolerate misinformation, fearmongering, and conspiracy theories. That everyone would finally appreciate vaccines to be the lifesaving products they were. Unfortunately, it didn’t work out that way.

IN THE YEARS FOLLOWING the entrance of SARS-CoV-2 into the United States, millions of Americans would embrace the ideas launched in Plandemic, throwing away their masks, gathering in large crowds, and refusing vaccines. By April 2023, an estimated 330,000 people in the United States had died unnecessarily. But Judy Mikovits and Mikki Willis didn’t spread these dangerous ideas by themselves. They needed the help of others to convince millions of Americans to act against their own interests and the interests of their children. Next, we’ll learn who these people were, who funded them, and how and why they were so successful.


CHAPTER 5

THE MISINFORMATION BUSINESS


• What single event triggered the birth of the anti-vaccine movement?

• Why did the anti-vaccine movement tilt to the Right during the Covid pandemic?

• Who funds the anti-vaccine movement?

• Who are the leaders of the anti-vaccine movement, and are Covid vaccines as harmful as they claim?



WHAT SINGLE EVENT TRIGGERED THE BIRTH OF THE ANTI-VACCINE MOVEMENT

On April 19, 1982, a local NBC affiliate in Washington, D.C., aired a one-hour documentary titled DPT: Vaccine Roulette. The film featured several children with withered arms and legs, seizing, drooling, staring vacantly up at the sky. The culprit, as described by the fraught parents interviewed for the program, was the whooping cough (pertussis) vaccine. Our children were fine, they pleaded, and now look.

Believing that the film explained some of her son’s developmental problems, Barbara Loe Fisher, a marketing executive, launched a parent advocacy group called Dissatisfied Parents Together (DPT). Portions of Vaccine Roulette aired on news programs across the country. Now, finally, parents had an explanation for their children’s epilepsy or developmental delays or attention deficit disorder or Yhyperactivity or other neurological problems. Congressional hearings, lawsuits, and mass protests followed. In response to a flood of crushing litigation, vaccine makers left the business. Before the airing of DPT: Vaccine Roulette, 18 companies made vaccines for U.S. children; within a few years, only four remained. The rout was on.

Soon after the airing of Vaccine Roulette, Dissatisfied Parents Together changed its name to the National Vaccine Information Center (NVIC). For reporters, Barbara Loe Fisher and NVIC became the one-stop shop for parents’ views on vaccines. It wasn’t long before the anti-vaccine movement moved into the mainstream; Fisher was asked to be a voting member on the CDC’s Advisory Committee on Immunization Practices (ACIP) and later the FDA’s vaccine advisory committee.

During the next few years, studies showed that children who had received the pertussis vaccine weren’t at greater risk for neurological problems. Then, in 2010, 30 years after Vaccine Roulette aired, an Australian researcher named Sam Berkovic found that the children featured on the program had suffered from a genetic defect called Dravet syndrome, which causes an abnormal transport of sodium in and out of brain cells. All children with Dravet syndrome suffer neurological problems in the first year of life, regardless of whether they have received a pertussis vaccine.

To their credit, public health agencies and academic centers had taken parents’ concerns about the pertussis vaccine seriously, performing dozens of studies showing that the vaccine wasn’t to blame. But it didn’t matter. Vaccines, once considered lifesaving products, were now claimed to cause a variety of chronic disorders.

In 1987, when a vaccine to prevent Haemophilus influenzae type b (Hib), a common cause of meningitis, pneumonia, and bloodstream infections, was first made available in the United States, Barbara Loe Fisher appeared on ABC’s World News Tonight with Peter Jennings to warn the public that it caused diabetes. In 2000, when a vaccine to prevent pneumococcus, another significant cause of meningitis, pneumonia, and bloodstream infections, was introduced, Fisher appeared on ABC News to claim that it caused seizures. In 2006, when a vaccine to prevent human papillomavirus, the only known cause of cervical cancer, was introduced, Fisher again appeared on national television claiming that it caused chronic fatigue syndrome. During the next few years, dozens of studies showed that all these claims were incorrect. But the anti-vaccine movement only grew stronger.

Nothing, however, fed America’s distrust of vaccines more than an event that occurred in England 16 years after the release of Vaccine Roulette. On February 28, 1998, Andrew Wakefield, a British surgeon, and his co-authors published a paper in the Lancet—one of the oldest, most respected medical journals in the world—claiming that the combination measles-mumps-rubella (MMR) vaccine caused autism. The report included eight children who had developed autism within one month of receiving the vaccine.

Newspapers carried Wakefield’s claim as fact, even though he hadn’t proven that children who had received the MMR vaccine were more likely to develop autism than those who hadn’t received it. All Wakefield had proven was that the MMR vaccine didn’t prevent autism. (The MMR vaccine is designed to prevent measles, mumps, and rubella, not everything else that occurs in life.) Nonetheless, thousands of parents in the United Kingdom chose not to give their children the MMR vaccine; hundreds were hospitalized with measles, and four died from the disease.

Andrew Wakefield became an international hero. At last, someone had boldly stepped forward to speak truth to power, to take on the pharmaceutical companies and their well-paid lobbyists. During the next few years, 18 studies involving hundreds of thousands of children and costing tens of millions of dollars showed that children who had received the MMR vaccine were not at greater risk of autism than those who hadn’t received it.

Andrew Wakefield refused to believe these studies. While parents of children with autism cheered him on, and with the strength of a religious conviction, Wakefield continued to promote his false claims. He appeared on morning and evening news shows. On the television program 60 Minutes, Ed Bradley praised Wakefield for his efforts. Wakefield testified in front of congressional committees. Attractive, well spoken, earnest, and with a British accent, Wakefield was convincing because he was convinced, scientific studies be damned.

Thousands of parents in the United States chose not to give their children the MMR vaccine. As a result, measles—a disease that had been eliminated from the United States by 2000—came back. Hundreds of children were hospitalized. By the early 2000s, propelled by the charisma of Andrew Wakefield and the marketing skills of Barbara Loe Fisher and NVIC, the anti-vaccine movement was flying high.

Enter Brian Deer, a British investigative journalist.

Deer pulled back the curtain on Andrew Wakefield. On February 22, 2004, six years after Wakefield’s Lancet paper had appeared, Deer published the first in a series of articles in the Sunday Times of London. He found that Wakefield had misrepresented the stories of the children in his Lancet publication, at least one of whom had developed autism before, not after, receiving the vaccine. Also, unbeknownst to his co-authors, Wakefield had submitted a patent on a “safer” measles vaccine. Deer also found that Wakefield had received the equivalent of about $800,000 from the Legal Services Commission; five of the eight children in the Lancet paper were suing pharmaceutical companies.

When these revelations came to public attention, the editor of the Lancet retracted Wakefield’s paper and England’s General Medical Council struck him off the medical register. No longer able to practice medicine in England, Wakefield fled to the United States, where his star continued to fall. His last appearance on mainstream television was in 2011 on Anderson Cooper 360. Wakefield had appeared on Cooper’s show hoping to promote his book, Callous Disregard: Autism and Vaccines—The Truth Behind a Tragedy. By this time, however, many studies had shown that Wakefield was wrong. “But, sir,” said Cooper. “If your study is a lie, your book is a lie.” Wakefield countered by saying that he was the victim of a witch hunt by pharmaceutical companies that had conspired against him.

From that moment on, Andrew Wakefield was limited to appearances on programs like The Alex Jones Show and to talks in venues like the Conspira-Sea cruise, where he could commiserate with fellow conspiracy theorists. As his star plummeted, the strength and credibility of the anti-vaccine movement plummeted with him. For the anti-vaccine movement, the situation would only get worse.

In 2014, an epidemic of measles swept across the United States. It started in a community near the Disneyland theme park in Southern California, where parents had chosen not to give their children the MMR vaccine. At the time, California, like all states, had vaccine mandates for school entry. And, like all but two states (Mississippi and West Virginia), it had a vaccine opt-out—specifically, a philosophical exemption, which was granted liberally.

Richard Pan, a state senator from Sacramento and a pediatrician, was concerned that his state had been the epicenter of a measles outbreak. So, on February 19, 2015, Pan introduced Senate Bill 277 to eliminate the philosophical vaccine exemption. If it passed, California parents could only avoid vaccinating their children by homeschooling them or by obtaining a medical exemption from their doctors (which, sadly, several doctors were willing to provide for a fee—even for children who didn’t qualify).

Because hearings were open to the public, anti-vaccine activists showed up in droves, violently protesting the bill. Richard Pan was the focus of their ire. One sign read, “PAN-icking over measles!? Get real! Where is the PAN-ic over 1 in 68 with autism?! Vote NO on SB 277!!” Activists spray-painted Pan’s house and physically threatened him. Senator Pan had to hire a security guard to follow him around, later obtaining a restraining order against one activist.

During the hearings on Senate Bill 277, anti-vaccine activists resorted to the playbook they had created 35 years earlier after DPT: Vaccine Roulette, claiming that vaccines caused autism, diabetes, epilepsy, attention deficit disorder, hyperactivity, birth defects, and all manner of chronic childhood illnesses. By 2015, however, when Richard Pan introduced his bill, many studies had shown that none of these claims were correct. Scientific studies had caught up to the fears. The mainstream media wasn’t listening anymore. In response, anti-vaccine activists grew louder, meaner, and more violent—all in a futile attempt to get the press and the public to hear their cries. Senate Bill 277 passed. On June 30, 2015, Governor Jerry Brown signed it into law.

Only a few years before the Covid pandemic, anti-vaccine activism had been marginalized, largely ignored by the public and mainstream press. That would soon change. During the Covid pandemic, activists found the secret sauce that allowed them to reap a bonanza of funding and popular support. Joshua Coleman, the anti-vaccine activist who had been the subject of Richard Pan’s restraining order, went on Facebook Live to make an all-too-accurate prediction of what was to come. “This is the one time in human history where every single human being across this country is going to have an interest in vaccination and vaccines,” he said. “So, it’s time for us to educate.” “Educate,” in the upside-down parlance of the anti-vaccine movement, meant “misinform.”

WHY DID THE ANTI-VACCINE MOVEMENT TILT TO THE RIGHT DURING THE COVID PANDEMIC

In 2015, soon after the humiliating defeat for anti-vaccine activists in the California legislature, Renée DiResta, a researcher at Stanford, noticed “an evolution in messaging” in Twitter posts from anti-vaccine activists. No longer were activists focusing on false claims about vaccine safety. Rather, the focus now was on “medical freedoms,” which activists believed would resonate better with legislators.

This change in messaging was put to the test when Jason Villalba, a well-meaning Republican legislator in Texas, filed a bill in Austin almost identical to California’s SB277. As noted by Rekha Lakshmanan, the director of a pro-vaccine advocacy group called the Immunization Partnership, Villalba had unwittingly kicked a hornet’s nest. “All of a sudden we saw a kind of new generation of the anti-vaccine movement in Texas emerge,” said Lakshmanan. Villalba’s bill never got to a vote. Instead, it inspired the creation of a group called Texans for Vaccine Choice to lobby against this and similar legislation. The “freedom” message united anti-vaccine groups, linking them to the Tea Party movement and eventually the Freedom Caucus. Republicans like Jason Villalba could no longer risk opposing “freedom of choice” for vaccines.

During the five years before SARS-CoV-2 entered the United States, heartened by the events in Texas, anti-vaccine activists built a vast network of political action committees across the country. Medical decisions are private, they argued. Our bodies are autonomous. Vaccines are a matter of individual liberties and freedom of choice. The government has no right to tell us what we can or can’t put into our bodies or the bodies of our children. These decisions are ours to make, not the government’s.

Public health had morphed into private decisions, the public be damned.

Covid restrictions strengthened the marriage between medical freedoms and the Republican Right, giving birth to the ReAwaken America Tour, which held events throughout 2021 and 2022 in Florida, Michigan, Oklahoma, California, Colorado, and Texas (where it was backed by QAnon advocates). Attendees were charged $250 for general admission and $500 for VIP tickets. The tour featured Trump loyalists such as Michael Flynn, who pleaded guilty to lying to the FBI; Roger Stone, who was convicted of lying to Congress and witness tampering; and Mike Lindell (the MyPillow and oleander leaves guy). It also featured a group called America’s Frontline Doctors, which included doctors such as Stella Immanuel, who had convinced Trump to embrace hydroxychloroquine; Scott Jensen, who was among those who won Politifact’s “Lie of the Year” award for spreading misleading information about Covid and Covid vaccines; and Simone Gold, who claimed that Covid vaccines didn’t work, that the pandemic was not a public health emergency, and that FDA-approved vaccines were actually “an experimental biological agent deceptively named a vaccine.”

Conservatives who attended the ReAwaken America Tour now had a reason to avoid vaccination. By July 2021, 86 percent of registered Democrats but only 54 percent of Republicans had been vaccinated. By the end of October 2021, 25 of every 100,000 people in counties that heavily supported Donald Trump had died from Covid. In counties that heavily supported Biden, the rates were as low as 0.4 deaths per 100,000—a 60-fold difference. People started calling the Covid pandemic “Red Covid.”

Events in Tennessee showed how dangerously far the anti-vaccine, anti-science, anti–public health message had gone. In mid-July 2021, Dr. Michelle Fiscus, Tennessee’s medical director in charge of vaccinations, was fired after a Republican representative named Scott Cepicky argued that her efforts to vaccinate the public—which included allowing mature minors to make their own medical decisions—were “reprehensible.” The state then suspended vaccine education, promotion, and outreach for all vaccines, not just the Covid vaccines. “I think it’s been this insidious growth of their influence on susceptible legislators,” lamented Fiscus, “especially in southern states where they have taken the ‘medical freedom … angle’ to its illogical end.” Fiscus and her family left Tennessee. She is currently the chief medical officer for the Rockville, Maryland–based Association of Immunization Managers.

The Republican assault on vaccines isn’t likely to end any time soon. On December 13, 2022, Florida governor Ron DeSantis filed a successful petition with the Florida Supreme Court to launch an investigation into “any and all wrongdoing in Florida with respect to Covid-19 vaccines.” Before a presidential run, Ron DeSantis had made Covid vaccine denialism his calling card. In 2023, anti-vaccine activism reached its illogical end when Republican lawmakers in North Dakota, Idaho, and Florida introduced legislation making the administration of mRNA vaccines a crime.

How did this happen?

It’s easy to point to cultural and political shifts. Or to the fact that we are a more cynical, more litigious, more distrusting society. Though all this is true, the explanation might be more frightening. Two researchers at Duke University, in a paper titled “Of Pandemics, Politics, and Personality,” took a closer look at the personality profile of the anti-vaccine activist.

The liberal-conservative divide in vaccine uptake is contrary to conservatives’ moral value system, which includes respect for tradition, authority, the sanctity of institutions, and the law. Indeed, most conservatives aren’t anti-vaccine activists, so it seems unfair to paint them with a broad brush.

In reviewing eight studies involving thousands of participants, the Duke researchers found that only a small percentage of people were likely to create, promote, and disseminate misinformation about vaccines. Participants in these studies were assessed for a variety of personality traits. One trait stood apart from the rest: the “need for chaos,” which was defined as “a drive to disrupt and destroy the existing order of established institutions to secure the superiority of one’s own group over others.” Investigators noted that this mindset most likely comes into play when people “feel they are being marginalized and rejected by the broader cultural environment.”

Which brings us to the days before Joseph Biden was to be sworn in as the 46th president of the United States.

On January 6, 2021, about 2,500 people broke into the United States Capitol seeking to overturn the results of the presidential election by disrupting a joint session of Congress. The Capitol was locked down and lawmakers and staff were evacuated as rioters broke windows, overturned desks, and attacked law enforcement officers, 140 of whom were wounded. Five people died during the insurrection and four officers who responded to the attack later died by suicide. More than 30 members of anti-government, right-wing, extremist groups, including the Oath Keepers, Proud Boys, and Three Percenters, were charged with conspiracy for planning the attack. Two leaders of the Oath Keepers, Stewart Rhodes and Kelly Meggs, were later convicted of seditious conspiracy and sentenced to 18 and 12 years in jail, respectively. When the dust settled, more than 1,000 insurrectionists were charged with a crime and more than 250 were jailed.

Anti-vaccine activists Charlene and Ty Bollinger were also there, supporting a rally just a few blocks from the Ellipse, where Donald Trump’s words to a crowd of supporters on January 6, 2021, would result in an accusation during his second impeachment of inciting the mob to violence. In a video posted on January 4, 2021, Charlene Bollinger claimed that she had been working with organizers of the event, including “Ali,” an apparent reference to Ali Alexander, a leader of the “Stop the Steal” movement. As the Capitol Building was being ransacked behind her, Charlene Bollinger called it “an amazing day,” leading a prayer for those she called “patriots.” Ty Bollinger stood at the door of the Capitol, waiting to get in. Mikki Willis, the producer of Plandemic, stood next to Charlene Bollinger, shouting, “Our proud patriots just pushed through a line of riot police peacefully, as peacefully as that could happen, and are now at the stairs, at the doors of the Capitol. And it is a beautiful thing to see.” Charlene Bollinger screamed, “We are winning. We are at war.”

Del Bigtree, another anti-vaccine activist, was also there telling the crowd, “We’re being led off a cliff. I wish I could tell you that Tony Fauci cares about your safety. I wish I could tell you I believed in the CDC … I wish I could tell you that this pandemic really is dangerous. I wish I could believe that voting machines worked … but none of this is happening.”

On June 16, 2022, anti-vaccine activist Simone Gold was sentenced to two months in prison for storming the Capitol.

Stop the steal, embrace the chaos, burn down the house, and don’t get vaccinated. The anti-vaccine movement had found a new home.

WHO FUNDS THE ANTI-VACCINE MOVEMENT

At the start of the Covid pandemic, by embracing the power and influence of social media, and armed with the political and financial backing of right-wing activists, the anti-vaccine movement was thriving, spreading misinformation at an alarming rate. By mid-September 2021, the United States was the least vaccinated member of the world’s seven most populous and wealthy democracies, or “G7,” which also includes the United Kingdom, Canada, France, Germany, Italy, and Japan. Although the United States accounts for only 4 percent of the world’s population, it accounted for more than 20 percent of the world’s Covid deaths.

In response to the growing problem, a group called the Center for Countering Digital Hate investigated those who were most responsible for misinforming the public about vaccines. They found that only 12 people or groups accounted for 70 percent of all anti-vaccine misinformation on Facebook. They also found something else. Most of the money that supported these efforts came from a rather surprising source: sales of dietary supplements, an industry that had been arguing for the same sorts of medical freedoms for decades. Following the passage of the cynically named Dietary Supplement Health and Education Act in 1994, dietary supplements became essentially an unregulated industry. In many instances, product labels claimed that supplements supported “heart health,” “prostate health,” or “immune health” when scientific studies had shown no such thing. This type of labeling was permitted by the 1994 law as long as the manufacturers clearly state that the product has not been evaluated by the FDA and is not intended to diagnose, treat, cure, or prevent any disease. More accurately, the act should have been called the Dietary Supplement Health and Miseducation Act.

Much as the dietary supplement industry had successfully countered the FDA, the anti-vaccine movement had successfully countered public health agencies.

WHO ARE THE LEADERS OF THE ANTI-VACCINE MOVEMENT, AND ARE COVID VACCINES AS HARMFUL AS THEY CLAIM

On October 16, 2020, two months before Covid vaccines were available in the United States, many of the world’s leading anti-vaccine activists attended a private conference to plan how to use social media to sow distrust about Covid vaccines. Seeing this as a historic moment to recruit more members to their cause, anti-vaccine activists outlined a “master narrative” centered on three themes: (1) Covid disease is not dangerous; (2) Covid vaccines are dangerous; and (3) vaccine advocates can’t be trusted. The following lists some who attended that secret meeting, and who the Center for Countering Digital Hate and the New York Times have called the “disinformation dozen.”

ROBERT F. KENNEDY, JR., the son of Senator Robert F. Kennedy and nephew of President John F. Kennedy, graduated from Harvard University in 1976, later earning his law degree from the University of Virginia.

In 2011, based on the notion that vaccines were more harmful than the diseases they prevented, Kennedy created an organization called Children’s Health Defense. The year of its founding, Children’s Health Defense received $13,000 in donations. One year later, in 2012, $6,000; in 2013, $24,000; and in 2014, $13,000. Children’s Health Defense was on the verge of collapse. Then Kennedy followed the lead of Texans for Vaccine Choice, trumpeting vaccine freedoms while promoting vaccine harms. Donations to his organization exploded.

In 2018, Children’s Health Defense received $1 million in donations; in 2019, $3 million; in 2020, $7 million; and in 2021, $15 million. The organization also built a movie studio, launched an internet TV channel, and opened branches in Canada, Europe, and Australia, translating articles into French, German, Italian, and Spanish. Kennedy continued to sharpen his message of the individual’s right to reject Covid vaccines, which he claimed had killed more people than they had saved. At this point, Kennedy had millions of followers on Facebook, Twitter, and Instagram. His Facebook page alone received more than 4.7 million visits a month when it had received fewer than 150,000 visits the year before the pandemic. And his Twitter posts garnered more attention that those of CNN, NPR, and the CDC.

Why so popular? According to Similarweb, a digital intelligence company that analyzes web traffic, Children’s Health Defense had become one of the most sought-after “alternative and natural medicine sites” in the world. Owing in part to its link with the dietary supplement industry, the anti-vaccine business was booming; Kennedy also benefited. His charity now pays him $497,000 a year.

Among his many anti-vaccine tropes, Kennedy claimed that “the flu shot is 2.4 times more deadly than Covid-19,” that “Bill Gates wants to chip us for surveillance and transhumanism,” that 5G technology “causes catastrophic biological damage,” and that Covid vaccines are “the deadliest vaccines ever made.” Kennedy also claimed that the Covid vaccines later licensed by the FDA were different than those that had been initially authorized through Emergency Use Authorization. Senator Ron Johnson (R-Wisconsin) echoed this unfounded claim on Tucker Carlson’s program on Fox News, showing just how uninformed these men were about how vaccines are produced and regulated (see chapter 4).

In July 2020, to dissuade African Americans from being vaccinated, Kennedy claimed that “people with African American blood react differently to vaccines than people with Caucasian blood; they’re much more sensitive.” When baseball legend Hank Aaron died at 86 of natural causes, Kennedy called it part of a “wave of suspicious deaths among the elderly following administration of Covid vaccines.” In 2021, Kennedy debuted a propaganda film targeting African Americans called Medical Racism: The New Apartheid, which claimed that Covid vaccines were “just one huge experiment on Black Americans.”

To dissuade parents from vaccinating their children, Kennedy said, “It is criminal medical malpractice to give a child one of these vaccines.” He then traveled to an Amish community in Lancaster County, Pennsylvania, to warn of the dangers of Covid vaccines, likely contributing to that community’s low immunization rates.

Kennedy also wasn’t above using the lure of his family’s name to peddle his lies. In a promotional video in 2019 that featured members of the Kennedy family in a sailboat, he said, “You and your guest will join me for a day of sailing and a private tour of the legendary Kennedy Compound in Hyannis Port. The more you contribute, the greater your chance of winning.” In one video posted in 2020, Kennedy offered trips to the Kennedy Compound on Cape Cod for his big donors. “There’s always plenty of people and good conversation,” he said. “If my mom decides to come, adventure is guaranteed.”

Perhaps most offensive was Kennedy’s constant comparison of vaccinations to the Holocaust. On December 12, 2021, he urged supporters at a rally to “wallpaper your community legally” with anti-vaccine stickers, one of which included a picture of Fauci with a Hitler mustache. On January 23, 2022, he said, “Even in Hitler’s Germany, you could cross the Alps into Switzerland, you could hide in an attic like Anne Frank did. I visited East Germany with my father in 1962 and met people who had climbed the wall and escaped, so it was possible. Many died doing it, but it was possible.” Jewish children in Nazi Germany, he observed, had more freedoms than children in 21st-century America. (He later apologized.)

But his message has resonated. In his book The Real Anthony Fauci: Bill Gates, Big Pharma, and the Global War on Democracy and Public Health, RFK Jr. argues that Anthony Fauci, scientists, and public health officials aren’t honest with the American public because they are in the pockets of Big Pharma, dark money, and billionaires like Bill Gates. Kennedy’s book includes a chapter with the phrase “Final Solution,” another reference to the Holocaust. (The Real Anthony Fauci has sold more than 500,000 copies.)

In the end, most of Kennedy’s vitriol was reserved for medical freedoms—specifically opposing vaccine mandates for entry into restaurants, bars, movie theaters, sporting events, and other public venues. A direct attack, he believed, on conservative values (which is ironic coming from a son of America’s most revered Democratic family). “The minute they hand you that vaccine passport, every right that you have is transformed into a privilege contingent upon your obedience to arbitrary government dictates,” he told a cheering crowd at a rally on January 23, 2022. “It will make you a slave.”

Kennedy’s family apparently didn’t get the anti-vaccine message. In December 2021, his wife urged guests who attended a holiday party at his home to either get tested or get vaccinated before entry. Kennedy later claimed that he didn’t know about his wife’s vaccine requirement and that attendees weren’t required to show proof of vaccination or testing.

For his dangerous provision of misinformation, Robert F. Kennedy, Jr., was kicked off Instagram, and Children’s Health Defense was kicked off Facebook.

On April 19, 2023, at the Park Plaza Hotel in Boston, Massachusetts, RFK Jr. announced his candidacy for president of the United States. Following the announcement, Instagram reinstated his account.

JOE MERCOLA, a physician in Coral Gables, Florida, runs the most popular alternative health and dietary supplement website in the world: Mercola.com. In 2017, he claimed a net worth “in excess of $100 million.”

Mercola distributes regular updates to 1.7 million followers on Facebook, 300,000 on Twitter, and 400,000 on YouTube. Before the pandemic, Joe Mercola had a long and rich history of promoting anti-science, at one time claiming that spring mattresses emit harmful radiation. In 2012, he said that tanning beds reduced the risk of cancer, selling beds with names like Vitality for $1,200 and D-lite for $4,000. In 2016, the Federal Trade Commission successfully brought a false advertising claim against Mercola’s company, which he settled by paying $2.59 million in refunds to customers who had bought his tanning beds. (Tanning beds increase the risk of skin cancer.)

For Joe Mercola, the Covid pandemic was a gold mine, affording him yet another opportunity to mislead the American public. Early in the crisis, Mercola promoted his website “Stop Covid Cold,” which offered hydrogen peroxide and a plant pigment called quercetin as treatments for Covid. He has also claimed that coronavirus vaccines are “a medical fraud” because they don’t prevent infections, provide immunity, or stop the spread of disease. The Covid vaccine, argues Mercola, “alters your genetic coding, turning you into a viral protein factory that has no off switch.”

Was Joe Mercola right? Do the mRNA vaccines made by Pfizer and Moderna alter your genetic code?

Although the notion that mRNA vaccines could alter DNA has become a frequently voiced concern among those who are hesitant to get a Covid vaccine, it is biologically impossible. First, mRNA vaccines don’t possess a nuclear access signal, which would allow mRNA to enter the nucleus of a cell, where DNA resides; you can’t alter DNA if you can’t get to it. Second, mRNA vaccines don’t have an enzyme (called reverse transcriptase) that would allow conversion of mRNA to DNA, which is the only way mRNA vaccines could alter DNA. Finally, mRNA vaccines don’t have an enzyme (called integrase) that would allow them to integrate into DNA. The chance that mRNA vaccines could alter DNA is roughly the same as the chance that they could turn people into Spider-Man—which, at least according to the 1977 comic strip, can only occur if you’re bitten by a radioactive spider. Also, far from having no “off switch,” the spike protein generated by mRNA vaccines is produced for a few days and then stops.

Mercola is so wealthy that he generously funds other anti-vaccine groups, which continue to promote the notion that vaccines are harmful. During the past decade, Mercola has given $3.4 million to Barbara Loe Fisher’s organization, NVIC, accounting for close to 40 percent of its funding. Mercola’s support has allowed NVIC to run ads in AMC movie theaters, as well as on the CBS Jumbotron in Times Square. Mercola’s largesse has also allowed NVIC to buy ads with the company that supplies in-flight videos to a major U.S. airline.

DEL BIGTREE heads an organization called Informed Consent Action Network (ICAN). A former producer on a television program called The Doctors, Bigtree now hosts The HighWire, a slick, magazine-style, anti-vaccine site that broadcasted to more than 600,000 followers before it was removed from Facebook and YouTube. Through different accounts, Bigtree still misinforms about 370,000 followers, arguing that people should intentionally expose themselves to Covid so they can develop immunity the way God had intended.

The goal of every vaccine is to induce the immunity that is a consequence of natural infection without paying the price of natural infection—which, in the case of Covid, was more than a million deaths in the United States by June 2023. Does Del Bigtree really believe that this is what God had intended? Bigtree has also suggested that Covid doesn’t exist while at the same time arguing that people should try and catch it naturally.

Probably no one represents the hypocrisy of the anti-vaccine movement more than Del Bigtree, who introduces episodes of The HighWire saying, “I don’t want corporate sponsors telling us what to investigate and what to say. Instead, you’re our sponsors.” Bigtree, it would appear, is not subject to corporate interests, unlike, as he suggests, doctors, health care professionals, and anyone else who promotes vaccines. But public records from Bigtree’s organization show that its largest supporter is the Selz Foundation, which donated more than $2.9 million between 2016 and 2018—including a lifesaving donation of $100,000 in ICAN’s first year. The Selz Foundation is directed by Bernard Selz, a multimillionaire investor in big drug companies like Flexion Therapeutics and Constellation Pharmaceuticals.

In 2016, after Andrew Wakefield had reinvented himself as a filmmaker, Del Bigtree helped to produce his movie, Vaxxed, which, through a series of parent testimonials, recycled Wakefield’s debunked claim that the MMR vaccine causes autism. The closing credits of Vaxxed list the Selz Foundation as a contributor. The Selz Foundation has also donated $848,000 to Andrew Wakefield’s Autism Media Channel. Vaxxed grossed $1.4 million and inspired a sequel; Robert F. Kennedy, Jr., was the executive producer.

In 2018, Del Bigtree inserted himself into a measles outbreak that swept through an ultra-Orthodox Jewish community in New York City. When the city responded with a series of increasingly more stringent vaccine mandates, Bigtree showed his distaste by having followers wear a yellow Star of David, as was forced upon Jews in Nazi Germany. Bigtree’s yellow star replaced the word “Jude” (Jew) with “Vaccine.” While several ultra-Orthodox Jewish children were fighting for their lives on ventilators in a New York City hospital, Bigtree pinned a Star of David on himself and sent out a press release to make sure that he received the widest possible coverage. Frankly, it is hard to imagine a crueler, more tasteless, more insensitive act. In 2020, ICAN had $5.5 million in revenue.

SHERRI TENPENNY is a physician and alternative health entrepreneur who offers paid boot camps on anti-vaccine activism. “My job is to teach 400 of you in the class,” she said, “so each one of you go out and teach 1,000.” For one training session on Zoom, titled “How Covid-19 Injections Can Make You Sick … Even Kill You,” participants paid $199 to attend. For another, which cost $165, Tenpenny had more than 2,000 attendees, which netted a likely profit of hundreds of thousands of dollars. Attendees at Tenpenny’s boot camps learn that the Covid pandemic is a scam, that masks suppress the immune system, and that Covid vaccines are “a genocidal, DNA-manipulating, infertility-causing, dementia-causing machine.” In March and April 2021, Tenpenny appeared on several QAnon shows, later tweeting about an impending transhumanist plot she believed had been orchestrated by Bill Gates, who was supposedly working on a project to block the sun. She also blamed the Sandy Hook massacre on vaccines. Like other anti-vaccine activists, Tenpenny regularly hawks dietary supplements. She also believes that Covid vaccines cause people to become magnetic.

CHARLENE AND TY BOLLINGER, a Tennessee couple who market books and videos about cancer, vaccines, and Covid, exemplify the synergy and coordination among anti-vaccine activists. They created a multimedia series called The Truth About Vaccines that includes “The Coronavirus Field Guide,” featuring anti-vaccine stars such as Robert F. Kennedy, Jr., Andrew Wakefield, Barbara Loe Fisher, Del Bigtree, and Joe Mercola. The series, which costs up to $500, promotes intravenous vitamin C to cure Covid and links the pandemic to the 5G conspiracy that Bill Gates plans to inject everyone with microchips.

Both claims are without merit. First, an analysis of six studies involving more than 500 participants with Covid has shown that vitamin C doesn’t reduce the length of hospital stay or need for mechanical ventilation, or lessen the incidence of death. Second, microchips, which are roughly the size of a grain of rice, are too large to fit through the bevel of a needle.

A portion of the proceeds from sales of this series is donated back to Robert F. Kennedy, Jr. The Bollingers claim to have sold tens of millions of dollars’ worth of products through these marketing schemes and have more than a million followers on Facebook.

RASHID BUTTAR, who died in May 2023, was a physician who, appealing to parents’ desperate desire to cure their children of autism, offered chelation therapy, which rids heavy metals from the body. Because heavy metals don’t cause autism, Buttar had become a cottage industry of false hope. For his efforts, the FDA cited Buttar for making false claims about the treatment of a variety of disorders.

Like many anti-vaccine activists, Buttar claimed that Covid vaccines cause infertility. This fear was spawned by Michael Yeadon, a retired doctor who had worked for Pfizer, and Wolfgang Wodarg, another physician, who jointly filed a petition to the European Medicines Agency (EMA), which is the European equivalent of the FDA. Both physicians had previously declared that “the pandemic is effectively over,” when it wasn’t, and that Covid is no more dangerous than seasonal influenza, which, at the time, was untrue. (In the United States, influenza kills between 20,000 and 60,000 people every year. During the first two years of the Covid pandemic—when population immunity following either vaccination or natural infection was low—SARS-CoV-2 killed more than a million Americans.)

To support their claim that Covid vaccines cause infertility, Yeadon and Wodarg argued in their petition to the EMA that the SARS-CoV-2 spike protein was virtually identical to a protein called syncytin-1, which resides on the surface of placental cells and is important for placental health. If this were true, then women making an immune response to the viral spike protein in Covid vaccines might also inadvertently make an immune response to their own placenta, causing infertility. Fortunately, SARS-CoV-2 spike protein and syncytin-1 are immunologically distinct; an immune response to one isn’t also an immune response to the other.

If these doctors were right—given that more than a hundred million people in the United States have been infected with SARS-CoV-2, and that virtually all had made an immune response to the spike protein—then the birth rate should have plummeted. But the birth rate during the Covid pandemic stayed the same. Also, during the placebo-controlled, phase 3 trials of Pfizer’s and Moderna’s mRNA vaccines, 36 individuals got pregnant. If the Covid vaccines caused infertility, then most, if not all, of those pregnancies should have occurred in the placebo group, not the vaccine group. But the pregnancies were equally divided: 18 in the vaccine group and 18 in the placebo group, showing that the vaccines neither enhanced nor decreased fertility.

SAYER JI runs a popular alternative health website called GreenMedInfo.com, which is full of natural remedies and vaccine misinformation. Like Robert F. Kennedy, Jr., and Del Bigtree, Ji frequently evokes images of the Holocaust, stating that the rollout of Covid vaccines had a “resemblance to previous phases of human history marred by genocide.” Ji claims that he no longer “critically accepts the basic tenets of classical germ theory.” (The germ theory states that specific germs cause specific diseases. For example, SARS-CoV-2 causes Covid. Presumably, Sayer Ji doesn’t believe this.) Ji recommends dietary supplements and avoidance of 5G networks. He has 500,000 Facebook followers and 15,000 YouTube subscribers.

MIKE ADAMS is the founder of Natural News. First registered in 2005, Natural News is the second largest alternative medicine website behind Mercola.com, garnering about 3.7 million visits a year. Links to Adams’s “Health Ranger Store” are featured throughout his site, which sells dietary supplements and preparedness supplies. Like other successful anti-vaccine activists, Adams has ties to the conservative Right, guest hosting Michael Flynn and Sidney Powell—one of Donald Trump’s lawyers during his attempts to overthrow the 2020 election—on his show.

Adams believes that mRNA vaccines are “extermination machines,” that the pandemic vaccine rollout was a “left-wing suicide cult,” and that people sickened by vaccines will be replaced by “obedient third world illegals,” while those refusing vaccines will be “hunted for extermination.”

Adams also claims that “vaccinated people are making healthy people sick” via “shedding of the vaccine,” causing strokes, heart attacks, and infertility. No one took this claim further than a Florida educator named David Centner, who runs the Centner Academy, which carries the ironic tagline, “The Brain School.”

In October 2021, five months after Covid vaccines had been approved for everyone over the age of 12, Centner prohibited vaccinated teachers from the classroom for at least 30 days because of his fear of vaccine “shedding”; a few months earlier, he had invited Robert F. Kennedy, Jr., to speak at his school. At the time of the prohibition, Centner wrote a letter to parents: “It is in the best interests of the children to protect them from the unknown implications of being in close proximity for the entire day with a teacher who has very recently taken the Covid-19 injection … we feel it is prudent to take an abundance of caution and limit potential risk.” A few months later, Centner also banned vaccinated children from attending school for 30 days.

Consider the logic of David Centner’s concern about vaccine “shedding.” The mRNA vaccines contain a small piece of genetic material that serves as a blueprint for a cell to make the SARS-CoV-2 spike protein. When the vaccine mRNA enters cells, it joins about 200,000 other pieces of mRNA that are making the proteins and enzymes necessary for life. If it were true that these proteins were “shed” from the body and transferred to someone else standing nearby, imagine what that could mean. People with insulin-dependent diabetes could just stand next to someone who was making insulin, freeing themselves from painful insulin injections. Or people with sickle cell disease could just stand next to someone making normal hemoglobin, no longer requiring frequent hospitalizations and blood transfusions.

Centner’s prohibition of vaccinated teachers and students from school shows just how easily people can be seduced by magical thinking. Indeed, one math and science teacher at the Centner Academy urged students not to hug their vaccinated parents for more than five seconds to avoid the “shedding” problem.

BARBARA LOE FISHER, founder of NVIC and mother of the modern American anti-vaccine movement, has become strangely quiet, her voice drowned out by more vocal advocates like Robert F. Kennedy, Jr., Del Bigtree, Joe Mercola, and the Bollingers. In 2021, NVIC was removed from Facebook, Twitter, YouTube, and Instagram for repeated violations of community standards. By the end of that year, PayPal no longer processed donations to Fisher’s group. Although NVIC, according to the Center for Countering Digital Hate, “sits at the core of the established anti-vaccine movement,” Barbara Loe Fisher’s voice has largely faded into the background.

OTHERS WHO PROMOTE vaccine misinformation are also quick to support dietary supplements. For example, Alex Jones of Infowars, who built a following based on conspiracy theories, made his money marketing and selling nutritional supplements to the tune of about $20 million a year. Among many of Jones’s claims was the argument that Covid vaccines destroy your immunity—a message that fit nicely into the dietary supplements he sold to “support immunity.”

Like others who proffer anti-vaccine information, Tucker Carlson also supports the alternative medicine industry. In his case, he promoted cures for “declining virility.” On May 6, 2021, Carlson said that “3,362 people apparently died after getting Covid-19 vaccines … more people, according to VAERS, have died after getting the [Covid] shot … than from all the other vaccines.” (Anyone who worked or appeared on the set of Fox News in New York during the pandemic had to show proof of Covid vaccination. Carlson’s show was based in New York City, but was often recorded from his home studio in Maine.)

Regarding the supposed deaths from Covid vaccines, Carlson was referring to a federal reporting system that is frequently misused by anti-vaccine activists called the Vaccine Adverse Event Reporting System (VAERS). The FDA and CDC jointly run the system. Here’s how it works: Anyone who suspects that a serious side effect has occurred following a vaccine can fill out a one-page form online. Doctors, patients, parents, teachers, personal injury lawyers, conspiracy theorists, science deniers, and anti-vaccine activists can fill out the form. Everything that is reported will appear in the system’s database, which is publicly available. If you report that following receipt of a vaccine your child turned into the Incredible Hulk, this will appear in the database, as Portland, Oregon, anesthesiologist Jim Laidler proved when he did just that.

So, when Tucker Carlson reported that more than 3,000 people had died following receipt of Covid vaccines, all that proved was that Covid vaccines don’t make people immortal. Even if you get the vaccine, you might die of something else. Indeed, all these reported deaths were evaluated and found to have another cause. “There’s very little control over what can be accessed and what can be manipulated [in VAERS],” says Melanie Smith, director of analysis at Graphika, a company that tracks vaccine misinformation online. Smith says that VAERS data are shared across a wide variety of anti-vaccine social media channels. “I would say almost every mis- and disinformation story that we cover is accompanied by some set of VAERS data.”

The only way to know whether a vaccine causes a problem is to determine whether the problem occurs more frequently in those who are vaccinated than in those who aren’t. VAERS doesn’t provide that kind of information. But other federal programs, like the Vaccine Safety Datalink (VSD), do. The VSD program evaluates serious side effects in people who are vaccinated and compares them in real time to those in people who aren’t vaccinated. Many of the claims made in VAERS disappear under closer scrutiny by the VSD.

Although the Covid pandemic emboldened many professional anti-vaccine activists, one stands above the rest. His voice deserves special attention because—not only was he a productive and well-respected researcher—he participated in the birth of mRNA vaccines. When this man said mRNA vaccines were dangerous, people listened.


CHAPTER 6

ROGUE SCIENTIST: THE REMARKABLE STORY OF ROBERT MALONE


• Who is Robert Malone?

• Are Robert Malone’s fears about Covid vaccines warranted?

• Was Robert Malone the inventor of mRNA vaccines?



On January 23, 2022, one year after rioters stormed the United States Capitol, speakers at a “Defeat the Mandates” rally stood in front of the Lincoln Memorial. Robert F. Kennedy, Jr., informed the crowd that “if you take the vaccine, you have a 21 percent chance of dying over the next six months.” Rizza Islam, an outspoken member of the Nation of Islam, said, “You used the Black community yet again to push poison.” Del Bigtree said, “Mark my words. We will hold Tony Fauci accountable. We will hold Deborah Birx accountable. We will hold Joe Biden accountable.”

The rally also included seven members of America’s Frontline Doctors, the group that had promoted hydroxychloroquine on the steps of the Supreme Court less than two years earlier. But another doctor was there that day. Unlike the America’s Frontline group, whose careers had been uninspiring at best, this doctor was different: By his own admission, he had invented mRNA technology, an achievement that should have put him in line for a Nobel Prize.

His name was Robert Malone.

Eloquent and soft-spoken, Malone began by quoting Harry Truman: “I just tell the truth, and they think it’s hell.” Then St. Augustine: “Truth is like a lion. You don’t have to defend it. It will defend itself.” He wistfully evoked the image of Martin Luther King, Jr., saying, “Honest words spoken from the heart can change the world.” Then he talked about the mRNA technology he claimed to have invented. “Regarding the genetic vaccines,” he said, “the science is settled. They’re not working … Whether they made sense for protecting our elderly and frail from the original virus is irrelevant.” (Although surely not irrelevant to the elderly and frail.) “These are my truths,” said Malone, evoking the preamble to the Declaration of Independence, “and I believe them to be self-evident.” If you didn’t know better, you would have assumed that Robert Malone was running for political office.

Malone then turned to the safety of the invention his work had enabled, explaining that “1 in 2,000 to 1 in 3,000 children will be hospitalized with damage caused by these vaccines.” Disdaining vaccine mandates, Malone said, “If there is risk, there must be choice. We must decide for ourselves whether we willingly accept those risks.” (Which assumes that you haven’t been misinformed about those risks.) At the end of his 15-minute speech, to thunderous applause, Malone said that Covid “should never have been politicized.”

“You tell ’em, doc,” shouted a man in the crowd.

WHO IS ROBERT MALONE

In 1981, Robert Malone studied computer science at Santa Barbara City College, later receiving his bachelor of science in biochemistry from the University of California, Davis, and his master of science in biology from the University of California, San Diego. In 1991, he graduated from Northwestern Medical School, followed by a postdoctoral fellowship at Harvard Medical School.

Before attending medical school, in the late 1980s, Malone and his co-authors published two important papers. The first appeared in the prestigious Proceedings of the National Academy of Sciences. Malone and his co-workers had taken a piece of mRNA that served as a blueprint for an enzyme called luciferase, put the mRNA into a fat droplet, then injected the combination into mouse cells in a lab dish. The mouse cells took up the mRNA and made the enzyme, causing cells to light up. If cells could create proteins from mRNA, Malone wrote on January 11, 1988, it might be possible to “treat RNA as a drug.”

One year later, Malone repeated the experiment. This time, instead of inoculating mRNA into mouse cells in a dish, he injected the mRNA into the muscles of living mice, more closely mimicking the Covid vaccines that Pfizer and Moderna would develop 30 years later. The muscle cells made the desired protein. These two studies have been recognized as among the earliest steps in the development of mRNA vaccines.

Today, however, when newspaper, magazine, and television reporters describe mRNA vaccines, Robert Malone’s name is rarely mentioned. Rather, reporters talk admiringly about Drew Weissman, Katalin Karikó, Barney Graham, Philip Felgner, Pieter Cullis, Kizzmekia Corbett, and Derrick Rossi, among others. “I’ve been written out of history,” Malone told a Nature reporter. Given the importance of his earlier work, it is ironic that Malone would soon proclaim harms, real or imagined, caused by Covid vaccines.

ARE ROBERT MALONE’S FEARS ABOUT COVID VACCINES WARRANTED

Is the Spike Protein Made by Covid Vaccines Toxic?

In November 2021, Robert Malone shared a video with his Twitter followers suggesting that a Covid vaccine had killed Jake West, a 17-year-old Indiana high school football player who had died suddenly. Malone tweeted the video to his 200,000 followers with three provocative words: “Safe and effective?”

In fact, the Covid vaccine had played no part in West’s death. The teen had died from an undiagnosed heart condition in 2013, seven years before Covid vaccines were available. Malone later deleted the tweet after receiving a cease and desist letter from West’s family, claiming that he hadn’t realized the video had been doctored.

One month later, on December 16, 2021, soon after the CDC had recommended Covid vaccines for five- to 11-year-olds, Malone appeared on a Wisconsin morning news program. “Before you inject your child,” he said, “a decision that is irreversible, I wanted to let you know the scientific facts about this genetic vaccine, which is based on the mRNA technology I created.”

“There are three issues parents need to understand,” he continued. “The first is that a viral gene will be injected into your children’s cells. This gene forces your child’s body to make toxic spike proteins. These proteins often cause permanent damage in children’s critical organs, including their brain and nervous system, their heart and blood vessels, including blood clots, their reproductive system, and this vaccine can trigger fundamental changes to their immune system. The most alarming point about this is that once these damages have occurred, they are irreparable. You can’t fix the lesions within their brain, you can’t repair heart tissue scarring, you can’t repair a genetically reset immune system, and this vaccine can cause reproductive damage that could affect future generations of your family.”

Imagine a parent in Wisconsin hearing this from a scientist who claimed to have been the inventor of mRNA vaccine technology—the technology on which the Pfizer and Moderna vaccines were built. At the time of Malone’s appearance, about 10,000 children between five and 11 years of age had been admitted to intensive care units with Covid, 90 of whom had died from the disease. Although Covid is not nearly as fatal in young children as in older adults, the virus can still cause children to suffer, be hospitalized, and die. A choice not to get a Covid vaccine isn’t a risk-free choice. Malone argued that vaccination, not Covid infection, was the greater risk.

The flaw in Malone’s argument is that the spike protein the mRNA vaccines make cannot fuse to our cells. Normally, SARS-CoV-2 attaches to cells via the spike protein, then enters cells through a process called fusion. (The spike protein is also known as the fusion protein.)

Spike proteins made by cells following mRNA vaccination, however, are locked in a pre-fusion state, unable to fuse to cells. If spike proteins made by mRNA vaccines can’t fuse to cells, then they can’t directly harm cells of the heart, brain, or nervous system, as Malone had suggested.

Right-wing media quickly embraced Malone’s anti-vaccine diatribes.

After appearing with Tucker Carlson, Glenn Beck, and Del Bigtree, Robert Malone was a guest on Steve Bannon’s War Room podcast, claiming that Covid vaccines worsened outcomes in people later exposed to the virus. He laughed when he imagined the day that Tony Fauci would have to admit his mistake, saying, “Oh, darn, I was wrong!”

Bannon and Malone envisioned a future in which scientists, public health officials, and pharmaceutical company executives would finally be brought to justice for their crimes. “This is a catastrophe,” Bannon beamed. “You’re hearing it from an individual who invented the mRNA [vaccine] and has dedicated his life to vaccines! He’s the opposite of an anti-vaxxer.” (An anti-vaxxer is someone who promotes misinformation about vaccines causing people to put themselves, their families, and others at unnecessary risk. Robert Malone is an anti-vaxxer.)

Malone’s conservative media tour continued with shows such as Fox News’s Hannity, which garners more than three million viewers; Candace with Candace Owens; America First With Sebastian Gorka; and The Joe Pags Show. But his career as an anti-vaccine activist took off when he appeared on the Joe Rogan Experience, a podcast with more than 11 million listeners per episode. In 2020, Joe Rogan signed a multiyear licensing agreement with Spotify worth an estimated $100 million, one of the largest licensing agreements in the podcast industry. On December 30, 2021, two weeks after his appearance on the Wisconsin morning news show, Robert Malone taped a three-hour interview with Rogan that aired the following day. Tens of millions of people have seen or listened to it. Malone and Rogan addressed several vaccine issues on the podcast, virtually none of which were supported by facts.

Did President Biden Fake His Covid Vaccination?

Malone and Rogan thought it was suspicious that when President Biden received his vaccine on national television, the nurse had failed to pull back on the syringe prior to injection.


Rogan: But I saw the shot where Joe Biden got it on TV, and they didn’t aspirate them.

Malone: I don’t know what to say.

Rogan: I’ll tell you what to say—that’s not the way to do it!



Rogan, in addition to his experience as a comedian, actor, host of the television program Fear Factor, and Ultimate Fighting Champion color commentator is, apparently, also a skilled nurse.

In the past, nurses aspirated the syringe prior to injection to make sure that the needle hadn’t inadvertently entered a blood vessel; this technique was abandoned in 2016, five years before Rogan’s podcast, when it was found to be unnecessarily painful and essentially useless. But to Robert Malone and Joe Rogan, this meant that something fishy was going on—that President Biden hadn’t really been vaccinated.

Malone and Rogan pressed on.

Do Vaccine Mandates Violate the Nuremberg Code?


Malone: These mandates of an experimental vaccine are explicitly illegal. They are explicitly inconsistent with the Nuremberg Code.



Drafted in 1947, the Nuremberg Code outlines ethical principles for conducting medical research on human subjects. The code was created in response to experiments by Nazi Dr. Josef Mengele, which included amputating limbs and resecting organs of twins without anesthesia, killing children to obtain pathology specimens, putting prisoners in ice-cold water to monitor vital signs until they froze to death, and throwing prisoners into decompression chambers until fatal nitrogen bubbles appeared in their blood, then dissecting their brains.

At the time of Joe Rogan’s podcast, the Pfizer and Moderna vaccines had been formally tested in more than 70,000 people, and fully recommended by the CDC. They weren’t experimental. And they surely didn’t violate the Nuremburg Code.

Is Myocarditis Following Receipt of mRNA Vaccines More Common and More Severe Than the CDC Claims?


Rogan: Now, one of the things that people have said in response to the vaccine injuries is that it’s approximately 1 in 1,000 that are getting these significant injuries like myocarditis.



One month after Joe Rogan said that the risk of severe injuries was 1 in 1,000, Robert Malone told a crowd at a Lincoln Memorial rally that the risk was 1 in 2,000 to 1 in 3,000. Rogan’s 1 in 1,000 statistic came from a study out of Canada that was neither peer-reviewed nor published, and was eventually retracted when the flaw was exposed. Researchers had identified 32 cases of myocarditis in Ottawa between June and July 2021 out of 32,000 doses administered. From this, the researchers concluded that the risk of myocarditis following mRNA vaccines was 1 in 1,000. The actual number of doses administered, however, wasn’t 32,000; it was 800,000. In other words, the rate of a serious adverse event like myocarditis following vaccination wasn’t 1 in 1,000, as Joe Rogan had claimed, or the 1 in 2,000 or 1 in 3,000 that Robert Malone had claimed. It was 1 in 25,000. When the authors of the Canadian study realized their mistake, they withdrew the paper.

Many studies have since shown that people are far more likely to suffer severe and occasionally fatal myocarditis from Covid disease than from Covid vaccines, where myocarditis is typically short-lived and self-resolving (see chapter 4). But to Robert Malone and Joe Rogan, the Canadian study was worth trumpeting, even after it had been withdrawn and technically no longer existed.

During the Rogan interview, Malone reached a low point when he said that no studies of mRNA vaccines had shown that myocarditis following vaccination was mild and self-limited. To make his point, he referred to a study in Hong Kong in which researchers had actually concluded just the opposite; specifically, that myocarditis was “mild in most of the affected individuals, with only minimal treatment required and full recovery within a few days.”

Perhaps no one was more impressed with Malone’s appearance on Joe Rogan’s podcast than Robert F. Kennedy, Jr., who offered nothing but praise. “In my experience,” said Kennedy, “Malone’s statements are measured and scrupulously sourced. I know him well enough to know that he would quickly and publicly correct any statement shown to be untrue.” Since his appearance on Joe Rogan’s podcast, Malone has publicly corrected none of these claims.

To protest Robert Malone’s appearance on the Joe Rogan Experience, musicians such as Neil Young and Joni Mitchell abandoned Spotify. “I am doing this because Spotify is spreading fake information,” wrote Young, “potentially causing death to those who believe [it] … I want all my music off their platform. They can have Rogan or Young. Not both.”

On January 10, 2022, two weeks after the podcast, more than 250 physicians signed a letter to Spotify titled, “A call from the global scientific and medical communities to implement a misinformation policy.” In response, Daniel Ek, Spotify’s CEO, said that his company does not take responsibility for what Rogan and his guests say, comparing the podcaster to “really well-paid rappers.” “We don’t dictate what they’re putting in their songs, either,” said Ek. At the time of Robert Malone’s interview, the Joe Rogan Experience was the single most popular podcast in the world. Spotify later added a “content advisory” to Rogan’s podcast, directing listeners to accurate information about Covid. But they didn’t remove the podcast. Money talks: Musicians and doctors can walk.

A few days after it aired, YouTube and Twitter banned the Malone-Rogan interview. On January 3, 2021, Representative Troy E. Nehls (R-Texas) entered a full transcript of the interview into the Congressional Record, thus ensuring that future generations can be similarly misinformed.

Rogan’s misinformation campaign didn’t end with Robert Malone. A few days after the Malone interview, Rogan hosted a cardiologist named Peter McCullough, who claimed that, in documents obtained through the Freedom of Information Act, the CDC had “admitted” that Covid reinfections don’t occur. “You can’t get Covid twice,” tweeted McCullough. (Which should be enormously comforting to the millions of Americans who have suffered Covid more than once.) A Reuters Fact Check team later found that the CDC had made no such admission.

WAS ROBERT MALONE THE INVENTOR OF MRNA VACCINES

Was Steve Bannon right when he said that Robert Malone was the inventor of mRNA vaccines? The short answer is no. Two critical inventions led to the Covid mRNA vaccines, neither of which Malone advanced. And both of which are worthy of Nobel Prize recognition.

First, the SARS-CoV-2 spike protein is inherently unstable, constantly changing shape, which makes it less effective as a vaccine. The spike protein had to be stabilized, fixed into a more rigid structure. Barney Graham, a vaccine researcher at NIH, and Jason McLellan, a structural biologist at the University of Texas at Austin, solved that problem by adding two stiff amino acids.

Second, if not properly modified, RNA sets off a massive inflammatory response that detracts from the desired immune response. In a collaboration that began in 1997, Drew Weissman, a researcher at the University of Pennsylvania, and Katalin Karikó, who worked at the German company BioNTech (which later partnered with Pfizer to make its vaccine), solved this problem. RNA is composed of four building blocks called nucleotides: adenine, guanine, cytosine, and uracil. Weissman and Karikó substituted a different nucleotide called pseudouridine into the viral mRNA (replacing uracil), eliminating the unwanted inflammatory response.

Perhaps more than anyone else, Katalin Karikó has been a target of Malone’s ire. After CNN called her work “the basis of the Covid-19 vaccine” and a New York Times headline declared that she had “helped shield the world from coronavirus,” Malone lamented, “It’s all about Kati.” In June 2021, Malone sent Karikó an email accusing her of misinforming reporters to inflate her own accomplishments. “This is not going to end well,” he wrote. Karikó responded, “I have never claimed more than discovering a way to make RNA less inflammatory.” In his email, Malone referred to himself as Karikó’s “mentor” and “coach,” though she says she had met him only once, in 1997.

Although his experiments with mRNA in the late 1980s were clearly valuable, Robert Malone didn’t factor into either of the two critical advances necessary for the invention of Covid mRNA vaccines.

Nonetheless, on the anti-vaccine circuit, Robert Malone is a hero, hailed as the inventor of mRNA vaccines. His Twitter bio—before he was banned from Twitter—stated, “I literally invented mRNA technology when I was 28.”

Like many anti-vaccine activists, Robert Malone has thrived during the Covid pandemic. His Substack newsletter, which has more than 134,000 subscribers, brings in an estimated $31,200 a month. According to Zignal, a media research firm, Malone was mentioned more than 300,000 times in print, cable, and social media in only the first few months of 2022. Like Robert F. Kennedy, Jr., Del Bigtree, Joe Mercola, and Charlene and Ty Bollinger, among others, Robert Malone is in the Covid misinformation business. And business is good.

ALTHOUGH HE HAD BEEN an accomplished researcher, Malone decided to burn down the house—to use his platform as one of the inventors of the mRNA vaccine technology to scare people away from using it. (Malone has been vaccinated.) In the end, Malone is wrong when he says that he has been “written out of history.” History will likely remember him. But for all the wrong reasons.

Anti-vaccine activists and science denialists had an impact. Much of the suffering and deaths from Covid could have been prevented had people chosen to be vaccinated. But they believed the myths. As a result, hundreds of thousands of people died needlessly.


CHAPTER 7

A PANDEMIC OF THE UNVACCINATED


• Who is most likely to reject getting Covid vaccines?

• Why do some people reject getting Covid vaccines?

• What is the best way to convince people to vaccinate moving forward?



I have been writing about the anti-vaccine movement for about 30 years. Following the false concern in 1998 about the MMR vaccine causing autism, I wrote a book called Autism’s False Prophets: Bad Science, Risky Medicine, and the Search for a Cure. When a critical percentage of parents stopped vaccinating their children, causing sporadic outbreaks of pertussis and measles, I wrote a book called Deadly Choices: How the Anti-Vaccine Movement Threatens Us All.

In the process of writing these books, I spoke with a lot of people who refused to vaccinate themselves or their children. One of the main reasons they were hesitant was that they didn’t see or fear the diseases that vaccines prevented. “Why does my child need a polio vaccine? Or a diphtheria vaccine? Or a pneumococcal vaccine? Or a chicken pox vaccine? I had chicken pox and I’m fine.” Vaccines, it appeared, had become a victim of their own success.

That’s why the rejection of vaccines during the Covid pandemic surprised me. Here was a disease that everyone saw. People were dying right in front of us. Businesses were decimated. Families were torn apart. The economy shut down. Once vaccines were available, almost all the hospitalizations and deaths from Covid were in people who had chosen not to be vaccinated. It was an unfathomable level of denialism. Health officials estimated that a choice to not get a Covid vaccine caused the deaths of about 330,000 Americans.

If we are to avoid suffering and death in the next pandemic virus—remembering that SARS-CoV-2 is the third pandemic virus in the last 20 years—then we need to understand why people chose not to vaccinate themselves or their families at a time when it was impossible to imagine how anyone could have made that choice.

THE MEDIA HAVE OFTEN characterized the divide between those who chose to accept or reject Covid vaccines at the height of the pandemic in simple terms: liberal versus conservative, Left versus Right, Democrat versus Republican, or urban versus rural. But it’s not that simple.

WHO IS MOST LIKELY TO REJECT GETTING COVID VACCINES

In April 2022, a nationwide survey by the Pew Research Center found that 73 percent of registered Democrats but only 55 percent of Republicans had been vaccinated. As a result, for the first time in human history, a person’s political affiliation determined the likelihood of dying from an infection. The specifics were jarring:

• At the end of 2021, the CDC found that Montgomery County, Maryland, a heavily Democratic region just outside the District of Columbia, was the most vaccinated county in America. About 93 percent of people over 12 had been vaccinated, compared with 70 percent nationwide. As a result, Covid death rates in Montgomery County were eight times lower than the national average.

Other counties with vaccination rates significantly higher than the national average were Dane County, Wisconsin (home to Madison), Multnomah County, Oregon (home to Portland), Denver County, Colorado (home to Denver), Hennepin County, Minnesota (home to Minneapolis), and two counties in California: Alameda County (home to Oakland) and Santa Clara County (home to San Jose). All these counties were heavily Democratic, and all had Covid death rates three to eight times lower than the national average.

• At the beginning of 2022, the states with the highest death rates from Covid were Arizona, Mississippi, Alabama, Tennessee, and West Virginia—all of which (save Arizona) had supported Donald Trump for president. But the state with the sixth highest death rate, New Jersey, was controlled by Democrats, which had voted overwhelmingly for President Biden in 2020.

The reason for this disparity could be found in one county in central New Jersey: Ocean County, which voted for Donald Trump during the 2020 election by a 30-point margin. Only 58 percent of Ocean County residents were vaccinated, compared with the state’s average of 80 percent. In the city of Lakewood, which includes many ultra-Orthodox Jewish residents, only 40 percent were vaccinated. Ocean County suffered 460 Covid deaths for every 100,000 residents—a death rate that outpaced not only every other county in New Jersey, but also almost every other county in the United States.

• Though many states encouraged people to be vaccinated, four (Florida, Kansas, Iowa, and Tennessee) rewarded people who weren’t vaccinated. Officials in those four states extended benefits to workers who were fired or quit over their employers’ vaccine requirements. Previously, only those who were laid off through no fault of their own could receive such benefits. In November 2021, the news website Axios reported that these policy changes were about “building loyalty with unvaccinated Americans … a chance for Republicans to rally their base ahead of the midterms.”

In the conservative movement’s support of those who had chosen to remain unvaccinated, one of its lowest moments occurred during a Republican rally in October 2021, when Eric Trump’s biggest applause line was, “Do you want to get a vaccine, or do you not? Do you want to be left alone, or do you not?” Don’t worry, implored the younger Trump, when you choose not to be vaccinated, the Republican Party stands behind you. Also appearing at the rally was a homeopathic doctor named Edward Group who explained how drinking your own urine could ward off Covid; another speaker, Carrie Madej, said the vaccines contained a microscopic technology designed to put “another kind of nervous system inside you.” “The real purpose of the vaccines,” she claimed, “was to turn humans into cyborgs.”

The media were quick to tell the stories of conservative legislators or pundits who had died from Covid:

• In August and September of 2021, three conservative radio talk show hosts, Dick Farrel, Phil Valentine, and Marc Bernier, died from Covid. Bernier, who had labeled himself “Mr. Anti-Vax,” said that the Biden administration’s push for vaccines was “Nazi-esque.” Farrel had posted on Facebook, “Why take a vax promoted by people who lied to you all along about masks, where the virus came from, and the death toll?” Valentine had said he wasn’t going to get vaccinated because, as a healthy 61-year-old, his chance of dying was “essentially zero.”

• On November 30, 2021, Marcus Lamb, co-founder of the conservative Christian Daystar Television Network, died from Covid at the age of 64. Lamb’s network had dedicated hours of programming to anti-vaccine groups such as America’s Frontline Doctors and Robert F. Kennedy, Jr. Lamb’s son, Jonathan, believed his father’s death was a “spiritual attack from the enemy to take him down.”

• On December 17, 2021, Washington State senator Doug Ericksen died from Covid after co-sponsoring a bill to prevent local governments and employers from mandating Covid vaccines.

• On December 25, 2021, Doug Kuzma, a podcaster who had opposed vaccines, died from Covid. Kuzma had contracted the disease while attending a “ReAwaken America” event in Dallas that featured Mike Lindell, Alex Jones, and Michael Flynn. Other attendees who were infected during the event claimed they had been poisoned with anthrax.

• On January 6, 2022, Cirsten Weldon, a leading QAnon promoter, who had said that “only idiots get vaccinated,” and that Anthony Fauci “needs to be hung from a rope,” died from Covid. Fellow QAnon members believed that Weldon had died because the hospital staff had denied her “lifesaving medications,” such as ivermectin and hydroxychloroquine, and that other QAnon members who had died from Covid had been murdered by the deep state.

• On January 28, 2022, Robert LaMay, a Washington state trooper who had resigned in protest over Governor Jay Inslee’s vaccine mandate for state employees, died from Covid. “Jay Inslee can kiss my ass,” said LaMay, who had been lionized by Fox News stars Laura Ingraham and Maria Bartiromo, neither of whom mentioned his name after his death.

None of these stories, however, includes words like “tragedy” or “loss,” which was unfortunate. No one deserves to die for their false beliefs, no matter how distasteful their politics or willful, in-your-face, or obnoxious their rhetoric.

Brytney Cobia, a hospitalist at Grandview Medical Center in Birmingham, Alabama, best described the conflicting feelings of many in the health care profession who have watched people suffer and die from bad decisions based on bad information.

On July 18, 2021, when only 33 percent of Alabamans had been vaccinated, Cobia posted an emotional message on her Facebook page:


I’m admitting young healthy people to the hospital with very serious Covid infections. One of the last things they do before they’re intubated is beg me for the vaccine. I hold their hand and tell them that I’m sorry, but it’s too late. A few days later when I call time of death, I hug their family members and I tell them the best way to honor their loved one is to go get vaccinated and encourage everyone they know to do the same. They cry. And they tell me they didn’t know. They thought it was a hoax. They thought it was political … They thought it was “just the flu”… And they wish they could go back. But they can’t. So they thank me and they go get the vaccine. And I go back to my office, write their death note, and say a small prayer that this loss will save more lives.



Cobia struggled to find compassion. “You kind of go into it thinking, ‘Okay, I’m not going to feel bad for this person, because they made their own choice.’ But then you see them, you see them face-to-face, and it really changes your whole perspective … And even though I may walk into the room thinking, ‘Okay, this is your fault, you did this to yourself,’ when I leave the room, I just see a person that’s really suffering, and that is so regretful for the choice that they made.” Before Cobia leaves the room, she asks a question. “And the one question that I always ask them is, did you make an appointment with your primary care doctor and ask them for their opinion on whether or not you should receive the vaccine? And so far, nobody has answered yes to that question.”

And therein lies the problem. A problem that can be solved. But it won’t be easy. Stories of those who chose not to be vaccinated show just how deeply committed some people are to that choice, and how hard it will be to use reason, logic, passion, and compassion to convince them next time. For example:

Some risked their reputation.

Kyrie Irving is an NBA star who played for the Brooklyn Nets. During the 2021–2022 basketball season, Barclays Center, where the Nets play their home games, required that anyone who entered the arena, including the players, be vaccinated. Irving refused. Consequently, he was not allowed to play in 41 home games. His refusal meant that he had to forfeit roughly half his salary—about $16 million—and dramatically weaken his team’s chances of winning an NBA championship.

Novak Djokovic, a tennis star, was unable to defend his Australian Open title and was deported from Australia after refusing to be vaccinated, causing him to lose his number one ranking in the world and the possibility of winning $3 million during the tournament. Both Irving and Djokovic suffered hits to their reputation and bank accounts. Nonetheless, both held fast to their beliefs.

Some bet their lives.

Chad Carswell desperately needed a kidney transplant. “Without [a transplant] there’s no telling how much longer I’ll be here,” said Carswell. But the Wake Forest Baptist Medical Center in Winston-Salem, North Carolina, where Carswell had been admitted, refused to provide a lifesaving kidney until he was vaccinated. When asked whether he would abide by hospital rules, Carswell said, “No sir … I was born free. I will die free. I’m not changing my mind. I’ve had conversations with my family and everybody who is close to me, and they know where I stand. And there will not be a situation that occurs where I’ll change my mind.” Chad Carswell then bet his life that he would be able to find a hospital willing to provide a transplant to someone who wasn’t vaccinated. Carswell won his bet, later receiving a kidney transplant at Duke University Hospital.

D. J. Ferguson is a father of three who was fighting for his life at Brigham and Women’s Hospital in Boston. Ferguson needed a heart transplant and was high on the waiting list. But Ferguson, like Carswell, refused to be vaccinated. The hospital didn’t budge, removing Ferguson from the list. (Of the 4,000 people currently on the heart transplant waiting list, 1,300 will die while waiting.)

Instead, Ferguson received a mechanical heart pump—called a left ventricular assist device—which could keep him alive for as long as five years. People who receive a heart transplant, on the other hand, live for an average of 15 years. Also, the mechanical device will take a much greater toll on Ferguson’s quality of life than the transplant. “For the foreseeable future, he won’t be able to shower, he won’t be able to swim. He won’t be able to have a life,” said his father. Ferguson had chosen a shorter and lesser quality of life for fear that the vaccine would do more harm than good.

Some stories were comical.

On December 3, 2021, a 50-year-old Italian man used a fake arm to attempt to get a proof-of-vaccination card without getting a Covid vaccine. “I felt offended as a professional,” said Filippa Bua, the nurse who was giving the shot. “The color of the arm made me suspicious and so I asked the man to uncover the rest of his left arm. It was well made but it wasn’t the same color. At first, I thought I made a mistake, that it was a patient with an artificial arm.” The man, who had two normal arms, was suspended from his work as a dentist.

Some stories were criminal.

On July 22, 2021, dozens of anti-vaccine activists, standing alongside the alt-right conspiracy groups QAnon and Proud Boys, protested outside Cedars-Sinai Breast Health Services in West Hollywood, Los Angeles, angry at the center’s mandatory vaccine policy. One breast cancer patient was sprayed with bear mace, physically assaulted, and verbally abused.

In August 2021, health care workers in England received an urgent warning from Community Health Partnerships, which operates 300 health care centers across the country: “Anti-vaccination posters have been put in areas on vaccination sites that also contain hidden razor blades. When staff removes these [posters], they are being cut or injured.” One 21-year-old health care worker, identified only as Layla, was tested for HIV for fear the blade that had sliced her hand was contaminated. South Wales police launched an investigation to find the perpetrators.

On November 23, 2021, Tammy McDonald, a registered nurse in South Carolina, was indicted on charges of selling fake vaccine certificates. Her attorney said McDonald used the cards to help family members who had “anti-vaccination beliefs.” McDonald pleaded guilty to lying to federal agents and, although she could have faced up to five years in prison, the judge awarded her probation.

On December 30, 2021, a 37-year-old California man attacked health care workers at a vaccination site in California, calling them “murderers.” One assistant was pinned down while the man delivered punch after punch. It took seven police officers 15 minutes to restrain the attacker, who was arrested and booked into the Orange County Jail. “First, we’re heroes. And then somehow, we’re not heroes anymore,” said a spokesperson for the health center. “Now, we’re the enemies.” The attacker was charged with misdemeanor battery and resisting arrest.

On February 17, 2022, a Marine Corps reservist and a nurse were indicted on charges of plotting to distribute fake vaccine cards, including to other Marines who were trying to avoid the Pentagon’s vaccine requirement. At the clinic, the nurse would destroy a vial of the vaccine, record the dose on the card, then enter the information into immunization databases, falsely indicating that the patient had been vaccinated, according to investigators. The scheme involved more than 300 fake vaccinations. If convicted, both men faced up to 10 years in prison. Both men subsequently pleaded guilty to conspiracy to defraud the U.S. Department of Health and Human Services. The reservist was also charged with and pleaded guilty to storming the Capitol during the January 6, 2021, insurrection.

On April 3, 2022, a German man was caught selling his vaccine certification cards after he had received 90 Covid-19 shots. At the time, vaccine certification was required in Germany to enter theaters, restaurants, swimming pools, and workplaces. Police confiscated several blank vaccination cards from the man and initiated criminal proceedings.

On November 29, 2022, Juli Mazi, a naturopath, was sentenced to 33 months in prison for selling more than 200 fake Covid vaccination cards. Mazi, who fired her attorneys and ended up representing herself, claimed that as a self-described “First Nation” person she was immune to legal action. Mazi also sold homeopathic pellets that she claimed offered “lifelong immunity to Covid-19” because they contained small amounts of the virus. Mazi didn’t limit herself to Covid vaccination. Federal prosecutors alleged she also offered homeopathic pellets to children to replace other childhood vaccines and sold an additional 100 fake vaccination cards so children could attend school.

Some stories were about redemption.

On July 4, 2021, Erica Thompson, a 37-year-old mother of three in St. Louis, Missouri, died of Covid. Her mother, Kimberle Jones, said that her daughter “adamantly didn’t believe in [the Covid] vaccine … and didn’t believe [the disease] would ever happen to her.” “She cried and cried and said, ‘I want to live,’” recalled Jones. “Day after day I would go to the hospital … she developed a lot of infections, blood clots, her kidneys started shutting down … It was just heartbreaking to watch her body not respond to any medication. I just felt like my daughter, it wasn’t even her.” Jones said that the weeks her daughter spent in the hospital were “the most grueling, excruciating 50 days of my life.”

After saying goodbye to her daughter, Kimberle Jones went on a mission, repeatedly telling her story so that all Americans, especially African Americans, would get the vaccine. “Had my daughter been vaccinated, I think she would still be here with us,” said Jones. “Don’t be selfish. Get vaccinated because it’s not only showing you love yourself; [it’s showing] you love your community, your neighbors, your employers, your co-workers. That’s my prayer.”

On July 27, 2021, Michael Freedy, a father of five died of Covid. “He was only 39,” recalled his fiancée, Jessica. “You can’t say, ‘I’m young, and it won’t affect me,’ because it will. We wanted to wait just one year from the release to see what [side] effects people had.” Jessica subsequently vaccinated herself and her children. “One of the last text messages he sent to me was, ‘I should have gotten the damn vaccine … because it would have stopped it from progressing so fast,’” she said. “I expected 30 more years with him.” To find meaning in her loss, Jessica spent much of her time pleading with other families to get vaccinated.

In late 2021, Chris Crouch had a decision to make. His wife, Diana, who was 20 weeks pregnant, was in the intensive care unit and on a ventilator, struggling with Covid. Pregnant women are two to three times more likely to be hospitalized, to require intensive care, and to die from Covid than women of the same age who aren’t pregnant. If the doctors delivered the baby now, Diana had a much better chance of living. But the baby was still four weeks away from surviving outside the womb. Which would Chris choose? If he allowed the pregnancy to continue, his wife might die. If he chose to deliver the child by caesarean section, his wife would likely live, but the child would likely die.

Neither Chris nor his wife had been vaccinated. When the vaccines were first available, Chris, who lived in Houston, became outspoken against them, arguing that vaccine mandates violated his personal freedoms—a point of view Texas governor Greg Abbott had promoted. “God gave us our immune system [so] we can fight the viruses,” said Chris. Diana was worried about hurting her baby during the pregnancy.

As Chris Crouch watched his wife suffer, he asked himself the obvious question: “Was this my fault?” After vaccinating himself, he wrote to friends, family members, and strangers on Facebook, urging them to get vaccinated. “When you sit there and you see your wife on life support because of Covid, you throw out politics,” he said later. “None of that matters anymore.” Diana was placed on a heart-lung machine, which offered a 50 percent chance of survival. On November 10, 2021, when the baby boy was 31 weeks gestation, doctors delivered him by caesarean section. He weighed four pounds, 12 ounces.

Just before Christmas, on December 23, 2021, Diana returned home. She had been in the hospital for 139 days, 101 of them on a ventilator, 51 on a heart-lung machine. She still required an oxygen tank and had three chest tubes to keep her lungs expanded. But she was alive, and so was her baby.

WHY DO SOME PEOPLE REJECT GETTING COVID VACCINES

Although it is easy to point to the cultural divide in the United States as the reason that, by the middle of 2023, about 30 percent of the population had chosen not to be vaccinated, another force is at work that is far more powerful. A force that was revealed in the answer to Brytney Cobia’s last question when she asked her patients if they had talked to a doctor about their choice.

On April 8, 2022, Ed Yong, a staff writer for The Atlantic, appeared on a podcast called On the Media with Brooke Gladstone. When asked about people who had chosen not to be vaccinated, Yong replied, “That decision is also an issue of inequity.” Yong explained that many people don’t have access to high-quality information or to medical providers they trust. “They might live in a rural community with no doctor who they regularly talk to,” said Yong. “They might not have a doctor because they’re uninsured. I don’t understand why it’s OK to think that those people deserve to die. Just because people buy into false information doesn’t mean we get to abandon them.”

In support of Yong’s statements, a research group called the Covid States Project found that whereas 71 percent of people who had been vaccinated trusted hospitals and doctors, only 39 percent of the unvaccinated did. In large part, this was because those who were unvaccinated had far less contact with doctors and hospitals—a finding that reflects the sorry state of health insurance in this country. The Kaiser Family Foundation found that the most powerful predictor of who remained unvaccinated wasn’t age, politics, race, income, or location but the lack of health insurance, even though the vaccine was free for everyone. Those who lacked health insurance—and therefore were less likely to interact with health care professionals—were more vulnerable to misinformation.

Probably no group exemplified the importance of having health insurance more than those over 65, who were highly vaccinated. Elderly people are more likely to be Republican, more likely to watch Fox News, and more likely to be on the front lines of receiving misinformation about vaccines. But they are also far more likely to have health insurance—specifically, Medicare. And far more likely to encounter doctors and other health professionals.

Although older people were more likely to be exposed to misinformation, they were also more likely to be vaccinated. Misinformation wasn’t destiny. In other words, the problem wasn’t as much a deficit of knowledge as a deficit of trust: Not trusting doctors or nurses or other health care workers is much easier if you rarely interact with them.

WHAT IS THE BEST WAY TO CONVINCE PEOPLE TO VACCINATE MOVING FORWARD

Ala Stanford was born in the Germantown section of Philadelphia to a teenage mother. A few years later, her father went off to college while her mother worked, leaving Ala alone to take care of her younger brother. Against all odds, Stanford later received her undergraduate degree from Penn State University, her medical degree from Penn State University College of Medicine, and her residency training in pediatric surgery from SUNY Downstate Medical Center and the University of Pittsburgh Medical Center, making her the first African American female pediatric surgeon to be trained entirely in the United States. “I knew I wanted to be a doctor from the time I was about eight years old,” she said. “I never believed I couldn’t do it.”

Stanford spent the early days of the pandemic providing Covid tests to communities of color. “For us, it doesn’t matter what type of insurance you have or don’t have,” said Stanford. “You’re going to see the same people, you’re going to get the same level of care, and that’s what we plan to deliver for everyone who comes into the door.” Although Black and Latinx residents were suffering Covid disproportionately, Stanford noted that most of the testing sites were in affluent white neighborhoods. “There was no testing in the communities where people were dying the most. So, we created it,” she said. With a rented van and personal protective equipment taken from her office, Stanford traveled to church parking lots and started swabbing noses. In April 2020, her mobile operation turned into the nonprofit group Black Doctors Covid-19 Consortium (BDCC), which grew to include 70 employees and more than 200 volunteers, all funded by Stanford. “This was a working-class community,” she recalled. “They were keeping the city and the country running. But wherever Black people were, one thing that was tough to come by was testing.”

Stanford’s efforts were immediately successful. “The first day we did a dozen tests. The second time we went out, we did about 150 tests. And the third time there were 500 people lined up before we started.” By August 2020, Stanford and her team were testing more than 1,000 people a day.

In January 2021, when Covid vaccines became available, Stanford and the BDCC started vaccinating, sometimes hundreds of people a day. The group also ran a 24-hour Vax-A-Thon, during which more than 4,000 people were vaccinated. By May 2021, the BDCC had vaccinated more than 46,000 Philadelphians, drawing praise from U.S. Surgeon General Vivek Murthy, who said, “[Stanford] is a perfect example of how a community member can stand up and lead during a time of crisis.”

Stanford was successful because she sat in people’s living rooms and offered a doctor who looked like them and was willing to spend time listening to their fears and concerns. “It’s my job to educate and allow you to make an informed decision about your health,” said Stanford. “So, I listen to what the reason is why they’re not getting vaccinated. Sometimes it’s lack of education; sometimes it’s fear; sometimes they can’t even tell you why. Sometimes the questions they have, there are no answers for. So, I just state the facts, and I’m honest with them. But you’re more likely statistically to die if you’re African American and you contract coronavirus. That is a fact. Regardless of how much money you make or not, regardless of comorbid conditions or not.

“I tell them, ‘You have to weigh the risks and benefits,’ and I’m available to listen and answer. It’s not a one-time conversation for some people. Some people need to come back and watch a couple of people get it. And then they’re like, ‘OK, Doc. I’m ready.’ Our mission has always been about getting Black and Brown communities the access and care they deserve.”

By August 2021, Stanford and the BDCC had administered more than 50,000 vaccinations and 25,000 tests. As a result of her efforts, Forbes magazine recognized her as a woman over 50 who was changing the world, Fortune magazine named her one of the country’s 50 Greatest Leaders, and CNN dubbed her a Top 10 Hero.

If we are to increase vaccine rates during the next pandemic, we need to find people like Ala Stanford who are willing to go into communities where vaccine rates are low—such as Native American, Amish, ultra-Orthodox Jewish, rural, and Black and Brown communities, among others—and sit down in living rooms and answer questions and concerns. We need to find a thousand more Ala Stanfords who, instead of vaccinating 50,000 people, vaccinate 50 million.

The good news? It’s possible. It will no doubt take time and patience, but it’s possible. The problem isn’t going to be solved at the federal or state level. It will only be solved at the local level.

A FEW YEARS AGO, I spoke at a public health symposium in Connecticut. I described a series of studies showing that the MMR vaccine didn’t cause autism. When I finished, a woman in the audience came up to the podium and screamed loudly at me for about 10 minutes, telling me that I didn’t know what I was talking about. On the ride back to the train station, one of the organizers said to me, “You know you’ve gotten to the center of things when you meet the very best people and the very worst people.”

Such has been the case with the Covid pandemic. It is hard to imagine a more striking example than the relative efforts of Dr. Ala Stanford and Robert F. Kennedy, Jr.

Stanford, the child of a 14-year-old mother in Philadelphia, rose from poverty to become a pediatric surgeon. When the pandemic hit, she set aside her practice and funded a coalition that vaccinated and tested tens of thousands of people in marginalized Black and Brown communities in North Philadelphia. No doubt saving lives.

Robert F. Kennedy, Jr., is the son of one of the most revered Democratic senators in American history. The product of a wealthy, powerful family, he chose to proffer false information about vaccines, especially to communities of color. His film, Medical Racism: The New Apartheid, is specifically targeted to Black communities to lower Covid vaccination rates. No doubt costing lives.
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CHAPTER 8

BOOSTER CONFUSION: WHO IS PROTECTED?


• How effective are Covid vaccines?

• What was the first major communications error regarding Covid vaccines?

• What was the second major communications error regarding Covid vaccines?

• What single event led to the birth of Covid vaccine booster doses for all?

• What was the third major communications error regarding Covid vaccines?

• Does frequent booster dosing with Covid vaccines have a downside?



In 2020, after the approval of hydroxychloroquine for treatment of Covid, many Americans lost faith in the FDA and the White House. This erosion in faith didn’t end with the Trump administration. Because of a series of communication errors in 2021 and 2022, many also started to lose faith in the CDC and the Biden administration. Consequently, by the beginning of 2023, Americans were confused about how many doses of Covid vaccine were necessary for protection. Who was benefiting from all these boosters?

HOW EFFECTIVE ARE COVID VACCINES

Some viral vaccines are so good that they can prevent even mild illness for decades and eliminate the virus from the face of the planet. Others are good at protecting against serious disease, but not as good at protecting against mild disease or spread. The difference has nothing to do with the intelligence of the scientists who invented the vaccines or the competence of the companies that make them. Rather, the effectiveness of vaccines is largely determined by one thing: the incubation period of the disease, which is the time between exposure to a virus and the onset of symptoms.

If incubation periods are long (meaning a couple of weeks, as for smallpox, measles, and polio), then the disease can be eliminated. If incubation periods are short (meaning only a few days, such as for SARS-CoV-2, influenza, respiratory syncytial virus, or other common cold viruses), then the virus is likely to circulate for centuries, causing mild illness in most and severe disease in some.

Why do incubation periods determine the effectiveness of a vaccine?

First, we need to understand which parts of the immune system are required to prevent mild illness and which are required to prevent severe illness; they aren’t the same. But before we do that, we need to define what we mean by mild and severe disease.

The CDC describes severe Covid as symptoms requiring admission to a hospital or intensive care unit, and mild illness as anything less than that. Because severe Covid often affects the lungs, causing pneumonia, people with severe illness almost always require supplemental oxygen. People with mild illness—even if they are miserable, cough, have days of fever, and believe they are suffering the worst infection of their lives—don’t require supplemental oxygen because the virus hasn’t infected their lungs. Therefore, at least according to the CDC, they aren’t severely ill.

The key determinant for protection against mild illness is the level of virus-specific antibodies present in the bloodstream at the time of exposure to the virus. The good news is that both natural infection and vaccination readily induce these antibodies. The bad news is that they don’t last very long—usually three to six months—before they fade away. Therefore, for diseases with short incubation periods, protection against mild illness is always short-lived. Always.

SARS-CoV-2 vaccines are a perfect example of what you can expect from antibodies. When researchers from Pfizer and Moderna presented the results of their mRNA vaccine trials in December 2020, they showed that two doses induced 95 percent protection against mild, moderate, and severe disease, which was amazing. Why was protection against mild illness so high? The answer is that these studies were performed over a three-month period; most of the participants had just received their second dose. For that reason, everyone still had high levels of antibodies in their bloodstream and, therefore, were protected against mild disease.

But protection against mild illness couldn’t last.

By the middle of 2021, about six months after people had received their second dose of vaccine—when antibodies had begun to decline—protection against mild illness had also declined from 95 percent to 50 percent.

Protection against severe illness, on the other hand, had remained high. That’s because protection against severe illness isn’t dependent on antibodies present at the time of exposure; it’s dependent on immunological memory cells, like memory B cells, which can be stimulated to make antibodies. The good news about memory B cells is that they are long-lived, often for decades. The bad news is that these memory cells need time after exposure to the virus to become activated and make antibodies.

For diseases with short incubation periods, like Covid, symptoms begin before these memory B cells have time to make antibodies. Therefore, people suffer mild illness. Whereas mild Covid infections occur only a few days after exposure, developing severe disease takes much longer—about a couple of weeks. That’s plenty of time for these memory B cells to become activated and make antibodies. This is why protection against mild disease is short-lived and protection against severe disease is long-lived for diseases with short incubation periods.

For diseases with long incubation periods, on the other hand, these memory B cells have more than enough time to make antibodies to prevent even mild illness. This is why it’s possible to virtually eliminate diseases like smallpox, polio, and measles.

But another part of the immune system that most people don’t know about is also important: T cells. These cells are divided into two groups: helper T cells, which, as their name suggests, help B cells make antibodies, and cytotoxic T cells, which kill virus-infected cells (“cytotoxic” means toxic to cells).

T cells are different than B cells. Unlike antibodies, T cells recognize parts of SARS-CoV-2 that are similar among all the different variants. Whereas new viral variants (like Omicron) escaped recognition by antibodies, they didn’t escape recognition by T cells. That’s because the immunologically distinct regions (epitopes) recognized by T cells remained relatively stable (conserved) across variants, from Alpha to Delta to Omicron. Memory T cells, like memory B cells, are also long-lived and provide long-term protection against serious disease.

Although antibodies induced by the vaccines made in 2020 weren’t very good at recognizing the Omicron variants, T cells continued to recognize the new variants and continued to protect against severe disease. This explains why, when Omicron first entered the United States in late 2021, the number of cases of mild illness in people who had been vaccinated or previously infected was proportionally far greater than the number of hospitalizations and deaths. For otherwise healthy, young people, T cells continued to protect against severe disease; these cells weren’t fooled by the Omicron variants. Only the antibodies were fooled. (Dan Barouch, an immunologist at Harvard Medical School, called T cells “the unsung hero of this pandemic.”)

WHAT WAS THE FIRST MAJOR COMMUNICATIONS ERROR REGARDING COVID VACCINES

On July 4, 2021, thousands of men gathered in Provincetown, Massachusetts, to celebrate Independence Day. Most had received two doses of a Covid vaccine. Nonetheless, 346 men who had been fully vaccinated developed Covid; four of them (1.2 percent) were hospitalized. The 342 men who weren’t hospitalized developed either asymptomatic or mild infections. The Covid vaccines were working well, keeping these men out of the hospital.

This was an opportunity for the CDC to celebrate how well these vaccines were working.

Unfortunately, the CDC’s report of the Provincetown outbreak gave birth to a term that misled the public. The description of the outbreak, which appeared in a CDC publication called Morbidity and Mortality Weekly Report, was titled, Outbreak of SARS-CoV-2 Infections, Including Covid-19 Vaccine Breakthrough Infections, Associated with Large Public Gatherings—Barnstable County, Massachusetts, July 2021. This was the first time that mild or asymptomatic infections had been described as “breakthroughs.”

The word “breakthrough” implies failure. But Covid vaccines hadn’t failed. Quite the opposite: They had succeeded in keeping almost all these men out of the hospital. In its use of the word “breakthrough,” the CDC had inadvertently set a bar for Covid vaccines that was impossible to reach. From this point forward, public health officials and the media often talked about “waning immunity” without differentiating between waning protection against mild illness and waning protection against severe disease. “I got the vaccine,” lamented some. “And now I have Covid. The CDC lied to me.”

A few months after the CDC reported the outbreak in Provincetown, Massachusetts, Supreme Court Justice Brett Kavanaugh tested positive for Covid during a routine screening. He had no symptoms. The immediacy, breathlessness, and alarm with which the media covered his story, often using the CDC term “breakthrough,” caused some casual observers to conclude that Brett Kavanaugh must have been fighting for his life. One politician got it right: Lindsey Graham, a Republican senator from South Carolina—who had received two doses of vaccine—suffered a short-lived Covid infection with mild sinusitis. “This would have been much worse if I hadn’t been vaccinated,” he said. Right. Exactly right.

WHAT WAS THE SECOND MAJOR COMMUNICATIONS ERROR REGARDING COVID VACCINES

Two weeks after the Provincetown outbreak, the Biden administration made its second major communications error.

On August 18, 2021, President Biden stood in front of the American public and declared that beginning the week of September 20, 2021, booster doses would be available for everyone over 12 years of age. Biden had just told Americans that the two doses of Covid vaccine they had received weren’t enough when all the evidence at the time had shown that two doses had continued to protect against severe disease for all age groups.

Why, then, did the Biden administration offer a booster dose for everyone? And why did the administration make this announcement to the American public before consulting with FDA and CDC advisory committees? When administration officials were asked to explain this sudden change in recommendations, they said, “Wait until you see the data coming out of Israel. Then you’ll understand.”

On September 17, 2021, one month after President Biden made his announcement and a few days before his “boosters for all” plan was set to launch, the FDA’s vaccine advisory committee was asked to vote on this new directive. Before we voted, however, two Israeli researchers presented data that were supposed to provide a clear reason for why the Biden administration had said that all adults needed a booster dose.

Here’s what our FDA vaccine advisory committee learned. During the previous few months, Israeli health officials had offered a booster dose of Pfizer’s mRNA vaccine to anyone who wanted it. Some people in Israel took the booster dose; some didn’t. The study involved thousands of Israelis, 75 percent of whom were more than 70 years old. Researchers found that 7.5 percent of those between 70 and 79 years of age who didn’t get a booster dose developed serious Covid disease, whereas only 1.3 percent of those who did get the booster dose became seriously ill.

This was a striking difference. But the data was flawed. This wasn’t a controlled study. Israeli researchers had assumed that those who chose the booster dose were the same as those who didn’t. But it is likely that those who chose to be boosted were more attentive to their general health, more likely to wear masks and social distance, and less likely to engage in activities that put them at higher risk of Covid. Despite these obvious limitations, our committee voted to authorize a booster dose of Covid vaccine for all Americans over 65. A week later, the CDC agreed. The first booster dose was born. But only for the elderly.

Why did President Biden want to boost everyone over 12? Why didn’t he just offer a booster dose for elderly Americans, who were clearly at highest risk? What were those Israeli data that were supposed to be so convincing?

At the same September 17, 2021, meeting of the FDA’s vaccine advisory committee, Israeli public health officials explained that they had offered a booster dose to everyone over 16, not just the elderly. Consequently, the incidence of Covid had started to decline in Israel. But the incidence of Covid had also started to decline in the United States, which hadn’t offered a booster dose to all adults. So, the more likely explanation for the decline of cases in Israel was the random fluctuations of Covid in the face of evolving variants, changing patterns of behavior among citizens, and seasonal variations, not a booster dose. For that reason, our committee voted unanimously to reject the Biden administration’s plan to boost everyone over 12, as did the CDC advisory committee one week later. When President Biden took office, he vowed to “follow the science.” But his administration’s push in August 2021 for a booster dose for everyone over 12 hadn’t made good on that promise.

By using the term “breakthrough” to describe a mild or asymptomatic illness and by sending the message that two doses of Covid mRNA vaccines weren’t enough, public health officials and the Biden administration had inadvertently damned a vaccine that was working remarkably well. The terms that were subsequently used to describe the vaccine were equally confusing. Those over 65 who had received two doses of the vaccine were considered “fully vaccinated,” and those over 65 who had received a booster dose were considered “up to date.” This confusion would only worsen as more booster doses were recommended.

At the end of December 2021, one year after Covid vaccines had been approved in the United States, the CDC published a study of 8,000 immunocompetent adults who either had or hadn’t been vaccinated with two doses of mRNA vaccines. The average age of participants in the study was 60, and more than 80 percent had at least one health problem that put them at risk of severe Covid. In this study, CDC researchers found that protection against severe illness following two doses of vaccine remained excellent, ranging between high 80 percent to low 90 percent. Similarly, immunologists showed that the levels of memory B cells and memory T cells in the bloodstream after two doses had remained high. In other words, the immunological results were consistent with the epidemiological results showing continued protection. These studies further undermined the claim the Biden administration made several months earlier that all Americans over 12 years of age need a booster dose.

At the start of the pandemic, researchers and public health officials weren’t sure how well or for how long these new mRNA vaccines would work. But one year after they had become available, protection against severe illness afforded by two doses remained high. Then, at the end of December 2021, something happened that dramatically changed the way we looked at this pandemic. Consequently, by the beginning of 2022, most Americans would have little understanding of how many doses of vaccine were necessary to protect against Covid.

WHAT SINGLE EVENT LED TO THE BIRTH OF COVID VACCINE BOOSTER DOSES FOR ALL

In December 2021, a variant called Omicron (BA.1) entered the United States. To understand how this variant altered recommendations for booster dosing, we need to go back to the beginning.

In December 2019, in Wuhan, China, a bat coronavirus entered the human population. By January 2020, the strain had been isolated, and its genome sequenced. It was called the Wuhan-1 or ancestral strain. All vaccines, including those made by Pfizer, Moderna, Johnson & Johnson, and Novavax, were designed to protect against this strain of virus. The Wuhan-1 strain, however, wasn’t the virus that left China. The strain that would soon travel the world—the very first variant—had one critical change that stabilized SARS-CoV-2 and made it 10 times more contagious. This new variant didn’t have a Greek letter designation. It was called the D614G variant.

To understand why the D614G variant was designated this way, we need to take a trip back to high school chemistry class. The SARS-CoV-2 spike protein, like all proteins, is composed of a string of amino acids. (Twenty different amino acids, with names like leucine, proline, valine, glycine, and aspartic acid, make up all proteins. Each amino acid is assigned a single letter designation. For example, aspartic acid is assigned the letter “D,” and glycine the letter “G.”)

The SARS-CoV-2 spike protein is 1,273 amino acids long. One change in one amino acid at position 614 (from aspartic acid [D] to glycine [G]) in the middle of the spike protein accounted for this dramatic change in contagiousness. Just one amino acid was all it took to stabilize the virus. This single amino acid change allowed SARS-CoV-2 to sweep across Asia, Europe, and the United States, killing hundreds of thousands of people.

In the United States, the D614G variant was soon replaced by the Alpha variant, then the Delta variant because each was more contagious. Other highly contagious variants, with Greek letter designations such as Gamma, Epsilon, Zeta, Eta, Theta, Iota, Kappa, Lambda, and Mu, also circulated throughout the world. (The Greek alphabet has only 24 letters, one of the smallest alphabets in modern use. The last letter in the Greek alphabet is omega. An Omega variant doesn’t yet exist, but it’s probably only a matter of time.)

When the Omicron (BA.1) variant reared its head, it didn’t have just a handful of changes; it had 37 critical changes in the spike protein alone, far more than any previous variant. And this Omicron variant wasn’t just more contagious; it was more immune evasive. This meant that even if you had been recently vaccinated or naturally infected and had a high level of antibodies in your bloodstream, you still might get a mild Covid illness because those antibodies didn’t recognize the Omicron variant particularly well.

The good news was that the regions on the spike protein recognized by T cells on Omicron hadn’t changed much, so people who had been previously vaccinated or naturally infected were still protected against severe disease caused by Omicron. But Omicron caused a dramatic increase of cases in people who had considered themselves to be protected against all symptomatic illness. The Omicron variants were also resistant to monoclonal antibodies. The immune evasiveness of Omicron scared public health officials.

During the next few months, in early 2022, Omicron (BA.1) continued to evolve, creating a series of subvariants with names like BA.2, BA.3, BA.4, and BA.5, each of which was more contagious and more immune evasive than the last. For example, people who had been infected with the original Omicron (BA.1) variant were still at risk of infection with BA.4 and BA.5. Again, if these people had been previously vaccinated or infected, infections were usually mild, not severe. This was also true for later Omicron subvariants with an alphabet soup of names like BQ.1, BQ.1.1, BF.7, BA.4.6, BA.2.75.2, XBB.1, XBB.1.5, and XBB.1.16.

To determine whether people benefited from a booster dose of a Covid vaccine during the Omicron wave, scientists and public health officials performed a series of studies. They found that three doses were better than two at preventing hospitalizations. Later, and to a lesser extent, they found that four doses were better than three at preventing hospitalizations. But who was benefiting from these additional doses? Was everyone benefiting or just certain groups? Who, exactly, was being kept out of the hospital?

As it turned out, not everyone equally benefited from the third and fourth doses. For the most part, booster doses were protecting the elderly (those over 75); people with severe immune deficiencies; and people who had health problems that put them at high risk of serious Covid, like severe lung, heart, or kidney disease, where even a mild infection could land them in the hospital. Pregnant women also benefited. While the CDC was studying the value of booster dosing, researchers in the United Kingdom studied more than 30 million people who either had or hadn’t received a booster dose. Like the CDC researchers, the U.K. researchers found that those being kept out of the hospital were more than 80 years old, had five or more health problems, or were immune deficient.

On September 1, 2022, the CDC recommended that everyone more than 12 years of age receive a booster dose, even though the studies at the time (including those the CDC performed) had shown that booster dosing prevented severe disease in only certain high-risk groups.

At this point in the pandemic, however, booster doses had changed; they no longer contained only the original, ancestral (Wuhan-1) strain. Now, they were two vaccines in one—a so-called bivalent vaccine—containing both the ancestral strain, which had been the sole component in vaccines since December 2020, as well as a vaccine designed to protect against two almost identical Omicron variants that were circulating (BA.4 and BA.5). On October 12, 2022, the CDC extended the recommendation for a bivalent vaccine booster to include everyone over five years of age, and later to all children down to six months of age.

On the surface, the strategy of including a vaccine directed against the current circulating strains made sense. Why continue to boost with the Wuhan-1 ancestral strain when Wuhan-1 had disappeared and different strains were circulating? Now, with higher levels of antibodies against BA.4/BA.5 following vaccination, people would presumably not only be protected against severe disease but also better protected against mild disease caused by these newer Omicron variants, at least for a little while. Unfortunately, it didn’t work out that way. This led to the third major communications error regarding Covid vaccines.

WHAT WAS THE THIRD MAJOR COMMUNICATIONS ERROR REGARDING COVID VACCINES

In mid-October 2022, when the CDC recommended a bivalent booster dose for everyone over five years of age, no human data were available to prove that boosting with the bivalent vaccine (which contained both the BA.4/BA.5 strain and the Wuhan-1 strain) was better than boosting with the monovalent vaccine (which contained only Wuhan-1). One week after the recommendation was issued, the first human data appeared. Researchers at Columbia and Harvard published studies comparing the relative ability of a bivalent vaccine and a monovalent vaccine to make antibodies that neutralized BA.4/BA.5. What they found was surprising. No difference.

The Biden administration, FDA, and CDC assumed the bivalent vaccine would be much better at inducing antibodies against these newer variants. It made sense that a vaccine containing BA.4/BA.5 would induce higher quantities of antibodies against BA.4/BA.5 than a vaccine that only contained the ancestral strain.

But it didn’t work out that way.

Therefore, it was unlikely that the bivalent vaccine would perform better than the monovalent vaccine. Indeed, two previous studies—one in the United States and the other in the United Kingdom—had shown that a bivalent vaccine containing BA.1 wasn’t better at preventing Covid than the monovalent vaccine during a BA.1 outbreak. In March 2023, a study performed in France in people over 60 found that the BA.4/BA.5-containing bivalent vaccine increased protection against symptomatic infection by only 8 percent. Nonetheless, the Biden administration and public health officials at the FDA and CDC held fast to the claim that the bivalent vaccine was better. Much better. Dramatically better. Even though it wasn’t.

Most Americans chose not to get the bivalent vaccine booster. By April 2023, seven months after the CDC had recommended the bivalent vaccine for everyone over six months of age, only 17 percent of the population for whom it was recommended chose to get it. Again, distrust of the FDA, CDC, and White House—mixed with a healthy dose of booster fatigue—had impacted vaccine uptake.

The bivalent BA.4/BA.5 vaccine launched in mid-2022 was a lost opportunity. Although no clear evidence showed it was better than the monovalent vaccine at preventing Covid, it wasn’t worse. Studies showed that the bivalent vaccine prevented hospitalizations in the elderly and other high-risk groups. Whether you chose the monovalent vaccine or the bivalent vaccine, the boosters boosted.

At this point, the administration should have backed away from the claim that the bivalent vaccine was significantly better than the monovalent vaccine and simply promoted the booster dose for those at highest risk. No other country recommended booster dosing for everyone, only for those at highest risk. This episode further eroded the trust of the American public. Worse, some scientists, clinicians, and local health officials also started to lose a little faith in those making recommendations. I was one of them.

On February 9, 2023, I published an article in the New England Journal of Medicine titled, “Bivalent Covid-19 Vaccines—A Cautionary Tale.” The final paragraph stated, “Booster dosing is probably best reserved for the people most likely to need protection against severe disease … In the meantime, I believe we should stop trying to prevent all symptomatic infections in healthy, young people.” Many in the public health community applauded this stance. Some, however, were angry about my publication. And angrier still that I had appeared on national television programs countering the CDC recommendation to boost everyone. They argued that my dissent only emboldened anti-vaccine activists. It made us look like we didn’t know what we were doing. That we were divided.

I see this differently. I think we should always be able to question the science behind public health recommendations. And this questioning should occur in the open, so that the public and the press can best understand the strengths and weaknesses behind specific recommendations. Every recommendation has strengths and weaknesses. If we fear public debate, then anti-vaccine activists really have won.

DOES FREQUENT BOOSTER DOSING WITH COVID VACCINES HAVE A DOWNSIDE

By the beginning of 2023, the United States had entered a phase that some people called “boostermania.” (Evidence of the public’s concern about booster dosing could be found in a humorous meme titled “Pfizer Loyalty Card,” a fake punch card showing that recipients of an eighth booster dose of Pfizer’s vaccine could receive a free pizza.) The concern was that we had drifted away from the original goal of preventing severe disease in those at highest risk and drifted toward trying to prevent mild illness in everyone—which was, for all practical purposes, impossible. Those who supported frequent boosting argued it couldn’t hurt: the “chicken soup” argument.

Like all medical products, however, anything that has a benefit can have a risk. And although those risks are acceptable when the benefits are clear, they aren’t acceptable when the benefits are less clear. For example:

Law of Diminishing Returns

Researchers in Israel found that a fourth booster dose increased protection against mild Covid illness by about 50 percent. Unfortunately, three to six months later, enhanced protection against mild illness had disappeared. This was true for both children and adults. Boosting every few months to maintain protection against a short-lived, mild illness is not a viable public health strategy. Preventing severe disease is the goal of the vaccine, which appears to be relatively long-lasting in healthy young people following either three doses of mRNA vaccine or two doses plus a natural infection. (The rationale for this recommendation can be found in chapter 13, which describes the relative value of natural infection versus immunization in providing long-term protection against Covid.)

Serious Adverse Events

The mRNA vaccines are a rare cause of myocarditis (inflammation of the heart muscle) in young people, especially boys and men (see chapter 4). Though myocarditis is often short-lived, transient, and self-resolving, this might not always be the case.

Imprinting

In 1960, an influenza vaccine researcher named Thomas Francis coined the term “original antigenic sin,” which today is called “imprinting.” Francis observed that the first strain of influenza virus to which children were exposed determined how they would respond to influenza infections or influenza vaccination for the rest of their lives. They would, it seemed, always respond as if they were being exposed to that first strain, not recognizing the subtle differences in influenza as the virus continued to evolve.

This is already happening with Covid vaccines. One explanation for why the bivalent vaccine booster containing BA.4/BA.5 didn’t induce significantly higher levels of antibodies against BA.4/BA.5 than the monovalent vaccine containing only the ancestral strain was that people had imprinted to the original ancestral strain. When the bivalent vaccine contained both the original strain and BA.4/BA.5, people responded much better to the original strain in the bivalent vaccine, because they had already been primed to do so. They had locked in to responding to the regions of BA.4/BA.5 that were identical to the ancestral strain and failed to recognize the regions on BA.4/BA.5 that were different. This could possibly be overcome by eliminating the ancestral strain from the vaccine and giving higher quantities of mRNA consistent with the circulating strains.

Another example of imprinting can be found in the first human papillomavirus (HPV) vaccine, which was designed to prevent head, neck, anal, and genital cancers. Called HPV4, the vaccine contained four different HPV strains. It was later replaced by HPV9, which contained five additional types. Adolescents who only received HPV9 developed excellent immune responses to all nine types. However, adolescents who received HPV4, then HPV9, responded better to the four types in HPV4 than the additional five types in HPV9. They had imprinted on the first four HPV types. They had locked in to the four serotypes in HPV4.

Money Better Spent

By the beginning of 2023, the federal government was continuing to pay for Covid vaccines. For example, the government spent hundreds of millions of dollars on a BA.4/BA.5-containing bivalent booster vaccine offered in the fall of 2022 that was of no apparent benefit over the monovalent vaccine. Wouldn’t this money have been better spent on funding strategies to increase vaccine acceptance for those who were unvaccinated? Or by providing vaccines to developing countries?


CHAPTER 9

TREATING COVID


• What are the stages of Covid?

• Which Covid treatments work best at each stage?

• Which Covid treatments should be avoided?

• What Covid treatments are likely to be available in the future?



WHAT ARE THE STAGES OF COVID

Covid occurs in two stages. In the first stage, the virus is dominant. In the second stage, the immune system takes over. Each stage requires a different treatment.

SARS-CoV-2 enters the body in tiny droplets spread from the nose and mouth by someone who is infected. The virus then attaches to and enters cells that line the nose, throat, windpipe, breathing tubes (bronchi), and, in the most severe cases, lungs.

After the virus enters cells, it begins to reproduce itself. Whereas one virus particle might enter a cell, about 100 leave the cell before killing it. Hundreds of viruses become thousands of viruses that become millions of viruses. (At this point, most people don’t have any symptoms.) After a few days, the body’s immune system begins to respond. B cells make antibodies and helper T cells assist. Cytotoxic T cells kill virus-infected cells. The war is on.

Although it might seem surprising, symptoms don’t become obvious until the immune system kicks in, because the immune system, and not the virus alone, causes them. Once the immune system begins to fight back, viral reproduction becomes a much smaller part of the disease process, as is true for many infectious diseases. People are most contagious a day or two before symptoms begin, when virus reproduction is at its peak.

Because viral reproduction dominates the first stage, the best way to treat people in the first few days of illness is to give therapies directed against the virus, such as antiviral drugs (which decrease viral reproduction), monoclonal antibodies (which prevent the virus from attaching to cells), and convalescent plasma (which does the same thing that monoclonal antibodies do). During the second stage, however, when patients are severely ill and the generation of new virus particles is no longer as important, medicines directed at the virus don’t work. At that point, only drugs that dampen the immune system, like steroids, are effective.

The stories of two presidents with Covid show just how much we learned during the first two years of the pandemic.

On October 1, 2020, President Donald Trump, 74 years old and overweight, tested positive for Covid. The following day, he was flown to Walter Reed National Military Medical Center for treatment. Trump’s fever was high, he was short of breath, and the level of oxygen in his bloodstream (red blood cells carry oxygen from the lungs to the rest of the body) was dangerously low—all signs of severe pneumonia. Before traveling to the hospital, doctors administered a monoclonal antibody preparation called Regeneron intravenously, beginning a five-day course. (The FDA authorized Regeneron about a month later.)

When Trump arrived at Walter Reed, his chest x-ray confirmed that he was suffering from pneumonia. The severe inflammation in his lungs made it difficult for him to breathe and prevented the transfer of oxygen from his lungs to his bloodstream. Doctors administered an antiviral medicine called remdesivir. Remdesivir prevented SARS-CoV-2 from reproducing itself. (The FDA licensed remdesivir later that month.) Doctors also gave Trump a steroid called dexamethasone to suppress his immune system, which was causing inflammation in his lungs. He was so ill that doctors considered sedating him and placing him on a ventilator—at which point Vice President Mike Pence would have taken over as commander in chief. Fortunately, Trump slowly improved. On October 5, 2020, three days after he had entered the hospital, Trump returned to the White House, certain that the monoclonal antibody Regeneron had saved his life.

Two years later, on July 21, 2022, President Joe Biden, who was 79 years old, tested positive for Covid. Because of his advanced age, Biden, like Trump, was at high risk for severe disease. Biden had already received four doses of mRNA vaccines. On the first day of his illness, he began taking an antiviral drug called Paxlovid. Whereas Trump had received his antiviral drug, remdesivir, intravenously, Biden took Paxlovid by mouth, suffering only a slight cough, runny nose, and mild fatigue. He continued to work at his desk in the White House. By July 26, five days after he had first tested positive for Covid, Biden’s symptoms had largely resolved.

President Biden had one advantage over former President Trump in his fight against Covid: vaccines. Trump’s illness began three months before Covid vaccines were available, Biden’s 18 months after they had become available. And Trump didn’t help himself by waiting until he had developed pneumonia. When he first developed symptoms, he could have taken the antiviral drug remdesivir or the monoclonal antibody preparation Regeneron, both of which would have decreased virus reproduction and prevented pneumonia. But Trump continued to deny his illness until he was severely ill. At that point, only the steroid dexamethasone, which lessened the inflammation in his lungs, could help. When Trump claimed that the monoclonal antibody preparation Regeneron had saved his life, he was wrong. If anything had saved his life, it was the dexamethasone.

WHICH COVID TREATMENTS WORK BEST AT EACH STAGE

The First (or Virus) Stage

President Biden was diagnosed during the first phase of Covid, when viral reproduction was central to the disease process. His treatment, therefore, was based on decreasing the ability of SARS-CoV-2 to reproduce itself. At this point, two possible strategies were available. One was antibodies that neutralized viruses before they had entered cells. The other was antiviral drugs that limited the capacity of viruses to reproduce themselves after they had entered cells.

We’ll start with the antibodies.

Two types of antibody preparations are available to treat Covid during the early stage of illness: monoclonal antibodies and convalescent plasma. The FDA authorized the first monoclonal antibody cocktail (Regeneron) in November 2020. Many other monoclonal antibody products would soon follow. Before that, the only form of antibodies available was convalescent plasma.

The advantage of monoclonal antibodies is that they are synthesized in the laboratory and can therefore be used to treat millions of people. The disadvantage is that they recognize only one immunologically distinct region (called an epitope) on only one protein of the virus—specifically, the SARS-CoV-2 spike protein, which is responsible for attaching the virus to cells. Monoclonal antibodies are called monoclonal because they are the product of one B cell clone; therefore, they recognize only one epitope. Because SARS-CoV-2 is constantly changing, monoclonal antibodies that work against one variant might not work against another. For example, Regeneron, the monoclonal antibody cocktail that White House doctors had prescribed for President Trump, neutralized the viral variants circulating in 2020 but not the variant that infected President Biden two years later. Indeed, by the end of 2022, monoclonal antibodies didn’t work against any of the circulating variants.

Convalescent plasma, on the other hand, contains antibodies that recognize many epitopes on all four SARS-CoV-2 viral proteins. Convalescent plasma is polyclonal (the product of many B cell clones), not monoclonal. Unfortunately, convalescent plasma depends on the generosity of people who have survived Covid and are willing to donate their blood. Also, convalescent plasma, which is administered intravenously, only works if it comes from people who make high quantities of high-quality antibodies to the virus; in other words, not all donated blood is valuable. But the good news about convalescent plasma is that, unlike monoclonal antibodies or possibly antivirals, it will never become obsolete as a weapon in the fight against Covid.

Although President Biden was diagnosed during the first phase of Covid, he didn’t receive either monoclonal antibodies (which were available to treat the strain that had caused his infection) or convalescent plasma (which could have been obtained from blood donors who had been infected with the same strain). Rather, he was treated with the oral antiviral agent Paxlovid, which makes it much harder for the virus to reproduce itself. The advantage of Paxlovid is that it can be taken by mouth for about five days. President Biden took Paxlovid because of his age. In addition to the elderly, others who should also receive an antiviral drug during the first stage of illness are those who have compromised immunity or who have medical conditions that put them at high risk of suffering severe Covid.

When antivirals were first introduced, Paxlovid had the advantage over remdesivir in that it could be taken by mouth, whereas remdesivir is given intravenously. In December 2022, a preliminary study found that an oral preparation of remdesivir was as effective as Paxlovid in preventing Covid in high-risk, vaccinated participants. It is likely that oral remdesivir will eventually become available. Remdesivir has an advantage over Paxlovid, which interferes with other medications and can cause liver abnormalities. Also at the end of 2022, a study of high-risk patients in the United Kingdom found that molnupiravir, a different antiviral drug, was less effective than other antiviral drugs in preventing hospitalizations or deaths, making it the least effective antiviral.

Not everyone infected with Covid, however, needs to take antiviral therapies. Healthy young people who have been vaccinated don’t need to receive monoclonal antibodies or antiviral drugs early in infection. When healthy people who have been vaccinated are exposed to SARS-CoV-2, they make antibodies quickly enough and in high enough quantities to prevent them from progressing to severe pneumonia.

The Second (or Immune) Stage

Ironically, our immune system works both for us and against us.

When SARS-CoV-2 enters our bodies and begins to reproduce itself, making millions of new virus particles, our immune system limits viral replication and spread. For people who are young and healthy, the immune system rids the body of SARS-CoV-2. When SARS-CoV-2 first entered the United States, the case fatality rate for children was .003 percent, meaning that 3 of every 100,000 children infected with Covid died from the disease. The case fatality rate for someone over 75, on the other hand, was about 3 percent, meaning that about 3 of every 100 elderly adults infected with Covid died from the disease. A thousandfold difference.

Of interest, the reason that people die from Covid is because their immune systems, while attempting to control the virus, can cause a lot of collateral damage. For example, lungs become flooded with immune cells, making it difficult to breathe, and occasionally requiring mechanical ventilation. Why does this happen? Why does our immune system eventually cause our death?

One possible explanation is that our immune system does everything possible to rid us of the virus—to a point. And when we reach the point where it looks like the virus is winning, our immune system, to prevent this deadly virus from spreading to others, culls us from the herd. At this stage, treatments that suppress the immune system provide the best chance for survival. This is what happened to President Trump, whose immune system caused his pneumonia; for that reason, doctors gave him dexamethasone, a steroid that calmed his immune system. However, drugs that suppress the immune system, when given during the first phase of illness, when the immune system is just starting to rid the body of the virus, can be quite harmful.

Given that neither monoclonal antibodies (like the Regeneron cocktail) nor antiviral drugs (like remdesivir) work in the second stage of illness, why did the doctors at Walter Reed National Military Hospital prescribe them for former President Trump? The FDA authorized remdesivir for treatment of Covid a few weeks after Trump became ill and Regeneron about one month after the start of his illness. At that point, clinicians had little experience with either of these two medications. It took time for studies to show that neither worked late in the illness.

Some people look at the story of Donald Trump and say, “See. That’s why you can’t trust doctors or scientists. They tell you one thing one day and something else the next.”

But medical knowledge evolves over time. Fortunately, researchers are open-minded enough to know this, which is why Trump wouldn’t have been treated with monoclonal antibodies or antiviral drugs in 2022. The circumspection and fluidity of science and medicine, though disconcerting to some, are exactly why people should trust the scientific process. Doctors and scientists aren’t so rigid that they ignore new evidence.

WHICH COVID TREATMENTS SHOULD BE AVOIDED

Four medicines that are often used to treat Covid should be avoided.

Steroids

Steroids like dexamethasone suppress the immune system. Therefore, late in Covid infections, when the immune system is doing more harm than good, steroids can be lifesaving. Early in Covid, however, when the immune system is doing what it can to limit viral reproduction, steroids can be quite harmful. Indeed, in October 2020, the National Institutes of Health issued guidelines restricting steroid use only to those patients who required oxygen for severe pneumonia.

In 2022, researchers from the FDA, the Department of Veterans Affairs, and Harvard Medical School studied two large health care databases to determine whether steroids were being used appropriately. They found that by August 2021, after the guidelines for steroid use had been clearly established and communicated for almost a year, about 20 percent of Medicare patients seen as outpatients with Covid had received steroids early in their illness. Suppressing the immune system during the first stage of illness in patients trying to survive Covid is arguably the single most dangerous thing a doctor can do while trying to treat this disease. Timing is everything.

Hydroxychloroquine

In 2020, before we had vaccines, monoclonal antibodies, or antiviral agents, people were hoping that other drugs sitting on a pharmacist’s shelf might also work to treat Covid. These were called “repurposed drugs.” Hydroxychloroquine and ivermectin are two examples.

Hydroxychloroquine is a drug used to treat malaria. In chapter 3, we described three large studies that showed that hydroxychloroquine not only didn’t treat or prevent Covid but could cause heart arrhythmias, a potentially fatal side effect. Given those studies, why do some patients continue to demand it and some doctors continue to prescribe it? In part, this is a result of promotion of the drug by anti-vaccine activists who hold firmly to the notion that we don’t need vaccines if easy-to-obtain drugs like hydroxychloroquine are available.

Ivermectin

Ivermectin, which was discovered in 1975, is used by veterinarians to treat horses infected with parasites such as heartworm and roundworm. Before SARS-CoV-2 entered the United States, researchers had also tested ivermectin against a variety of different viruses in the hopes it would work. It didn’t.

In March 2022, 490 people with Covid were randomly divided into two groups; 241 were given ivermectin and 249 were given a placebo pill. Investigators found that 22 percent of people who had received ivermectin developed severe disease, compared with 17 percent in the placebo group. No differences were observed between the groups in the need for intensive care support or mechanical ventilation. And the death rate was the same. The only difference was that people who received ivermectin were more likely to have diarrhea, headaches, muscle aches, dizziness, nausea, and a skin rash.

Activists refused to believe the results of this study, arguing that researchers needed to use a higher dose of ivermectin. In response, one year later, in March 2023, researchers divided 1,200 patients with Covid into two groups. One received high-dose ivermectin; the other didn’t. The results were the same: No differences were observed in time to sustained recovery from Covid in those who received ivermectin.

The futility of ivermectin as a treatment for Covid, the promotion of the drug by Robert Malone on Joe Rogan’s podcast, the fact that many people took ivermectin while at the same time refusing vaccines, and the origins of the drug as a treatment for horses inspired several humorous memes and videos with taglines such as, “Just say neigh to ivermectin,” and “Ask your large animal veterinarian whether ivermectin is right for you.”

As late as May 2022, well after both hydroxychloroquine and ivermectin had been shown to be ineffective, Republicans in several states, including New Hampshire, Tennessee, Ohio, and Kansas, introduced legislation to allow physicians greater freedom to prescribe these useless, non-FDA approved, potentially dangerous drugs. The legislation also protected the doctors who prescribed them from administrative discipline and civil litigation.

Antibiotics

Antibiotics treat bacterial infections, not viral infections. Nonetheless, in May 2022, researchers from the CDC found that 30 percent of people with Covid had received a prescription for an antibiotic. Antibiotics, like all medicines, can cause serious side effects, including allergic reactions.

WHAT COVID TREATMENTS ARE LIKELY TO BE AVAILABLE IN THE FUTURE

When SARS-CoV-2 entered the United States in January 2020, little was available to treat or prevent it. Other than masking, social distancing, testing, isolating, and quarantining, the only way to curb the devastation of Covid was with convalescent plasma.

But within two years, major strides had been made. We had oral antiviral medicines that could be taken easily and worked well in people who were at high risk of severe Covid. We had long-acting monoclonal antibodies that could prevent severe disease for months in high-risk patients. And we had vaccines that were effective, widely available, and free of charge.

Given the pace of innovation in the first three years, it is reasonable to assume that therapies will continue to evolve. What does the future hold for the treatment of Covid?

Antivirals

At the end of 2022, Paxlovid, which reduced the incidence of severe disease by as much as 90 percent, was the antiviral drug of choice for people early in their illness who were immune compromised, elderly, or had high-risk conditions such as obesity, or chronic heart, lung, or kidney disease. Paxlovid was much more effective than the other antiviral drug that was taken by mouth, molnupiravir, and had an advantage over remdesivir, which had to be administered intravenously.

By late 2022, however, preliminary studies showed that an oral form of remdesivir, which was still in the experimental stage, worked just as well as Paxlovid. Also, remdesivir, unlike Paxlovid, doesn’t interact with other medications. It is likely that new antiviral medicines will become available during the next decade. It is also possible that, in a manner identical to the antiviral medications used to treat HIV and hepatitis C virus, combination drugs might be found to be more effective than stand-alone, single treatments.

Despite its remarkable effectiveness in treating Covid in high-risk groups, Paxlovid has suffered from the common misconception that it causes “Paxlovid rebound,” which has been reported to occur in 3 to 5 percent of people taking the drug. Paxlovid rebound is defined as an increase in Covid symptoms soon after stopping the drug. The implication is that once the antiviral drug is stopped, the virus is once again free to reproduce itself and cause symptoms. But that’s not what’s happening.

Again, we need to divide Covid into two phases: In the first phase, virus replication is king; in the second phase, the immune response, which is what causes symptoms, is king. However, late in the first phase of illness, after the treatment course of Paxlovid has been completed, the immune system’s response to the viral infection becomes more vigorous, causing an increase in symptoms. So, the “rebound” isn’t caused by a “freeing” of the virus after stopping the drug; it’s caused by the immune system starting to exert an effect.

Indeed, the incidence of “rebound” in people with Covid is the same in people who did or didn’t take Paxlovid—so more accurately, the phenomenon should be called “Covid rebound.” For that reason, people don’t need to restart the drug; at that point, it’s too late for Paxlovid to make a difference, because we’ve moved from the viral replication stage into the beginning of the immune response stage.

Monoclonal Antibodies

In November 2020, the FDA authorized Regeneron for the treatment of Covid. The generic names of the two monoclonal preparations in the drug were casirivimab and imdevimab. (The generic names of monoclonal antibodies are invariably unpronounceable.)

Regeneron worked well against the variants that circulated in the United States in 2021, such as Alpha and Delta. But when Omicron (BA.1) and the Omicron subvariants (BA.2, BA.3, BA.4, and BA.5) made their debut in early 2022, it became obsolete; Omicron and its subvariants had changed so much that antibodies in Regeneron no longer recognized the virus. This was also true for many other monoclonal antibody preparations that had come on the market, all with similarly unpronounceable generic names like bebtelovimab, bamlanivimab, etesevimab, casirivimab, imdevimab, sotrovimab, and a combination product that contained tixagevimab and cilgavimab (Evusheld). (The names of all monoclonal antibodies end in “-mab.”) By the end of 2022, all commercially available preparations of monoclonal antibodies had become ineffective.

The future of monoclonal antibodies as a treatment for the first stage of Covid remains uncertain. One new broadly reacting monoclonal antibody called adintrevimab, first reported in March 2023, has shown some promise. Time will tell. However, as variants continue to evolve, it’s understandable that pharmaceutical companies wouldn’t make an investment on a product that might soon become obsolete.

Convalescent Plasma

Convalescent plasma has once again become important in our war against SARS-CoV-2. A study published in 2022 found that convalescent plasma obtained from people who had survived Covid reduced the risk of hospitalization by 54 percent in those who had been treated within eight days of the onset of symptoms. All the participants in this study were unvaccinated.

At the beginning of 2023, no group benefited more from convalescent plasma than immune-compromised people who couldn’t be effectively vaccinated. In this group, monoclonal antibodies had been the only way to prevent illness. When monoclonal antibodies became obsolete at the end of 2022, the only way to prevent illness in this group was with convalescent plasma, which was not readily available.

Convalescent plasma might eventually become an important tool for all high-risk groups if, in the worst-case scenario, a variant of SARS-CoV-2 evolves to become completely resistant to vaccines and antiviral drugs. Convalescent plasma would be a useful tool during the time it would take to make a new vaccine to prevent this novel variant.

Immune-Suppressive Drugs

Steroids, such as dexamethasone, are powerful immunosuppressive agents. But they’re not very specific, suppressing virtually every aspect of the immune system. Steroids prevent B cells from making antibodies, T cells from helping B cells make antibodies, and cytotoxic T cells from killing virus-infected cells. They also suppress white blood cells called neutrophils from killing bacteria. For this reason, people receiving steroids are at high risk of being overwhelmed by a variety of different infections.

It is likely that we will get better at suppressing the immune system more specifically in the years to come; indeed, it’s already happening. For example, “cytokine storm” is a massive and occasionally fatal inflammation of the lungs triggered by Covid. (Cytokines are products of the immune system and include a variety of interleukins and interferons.) Cytokine storm is typically caused by the overproduction of one specific immune protein called interleukin-6, or IL-6. A monoclonal antibody preparation aimed at neutralizing the effects of IL-6 (called tocilizumab) is now commercially available. It has become a mainstay in treating patients with Covid who suffer cytokine storm.

As we get better at defining the immunological proteins causing severe Covid, we will likely get better at targeting specific components of the immune system that are responsible for causing harm.


CHAPTER 10

LONG COVID: WHAT IS IT? CAN IT BE TREATED? CAN IT BE PREVENTED?


• What is long Covid?

• What causes long Covid?

• Can long Covid be treated?

• Why is long Covid controversial?

• What are the best ways to avoid long Covid?



In 2020, when our hospital—the Children’s Hospital of Philadelphia—was overflowing with Covid patients, I saw children suffering from something I had never seen before. Their stories were eerily similar. All were between five and 13 years of age, and all had mild symptoms like congestion, cough, or runny nose that resolved quickly. Their infection apparently behind them, these children ran and played, ate normally, and went back to school.

One month later, however, they developed high fever, shaking chills, rashes, abdominal pain, vomiting, breathing difficulties, neurological dysfunction, and heart, liver, and kidney damage. Several went to the intensive care unit, taking weeks and sometimes months to fully recover. Their disease was called multisystem inflammatory syndrome in children, or MIS-C. By the end of December 2022, about 9,000 children in the United States had suffered from MIS-C, and 76 had died. Worse, MIS-C wasn’t limited to children; the adult form was called multisystem inflammatory syndrome in adults (MIS-A).

The phenomenon of long-lasting symptoms wasn’t unique to Covid. Viruses such as influenza, Ebola, HIV, hepatitis B, hepatitis C, Epstein-Barr virus (the cause of mono), and others can also cause long-term symptoms. What was unique about MIS-C was that these long-lasting symptoms occurred after what appeared to have been a complete resolution of the disease.

WHAT IS LONG COVID

The term “long Covid” became popular with the widespread use of #LongCovid on Twitter. The symptoms of long Covid, which read like the index of a medical textbook, involve every major organ system.

Long Covid affects the lungs, causing breathlessness, persistent cough, worsening of asthma, chest pain, and impaired exercise capacity. More than half of patients with long Covid have abnormal chest x-rays.

Long Covid also affects the heart, causing palpitations, slow or rapid heartbeats, chest pain, chest tightness, arrhythmias, low blood pressure, fainting, and heart enlargement. Most of these patients have abnormal heart scans or electrocardiograms (EKGs). Further evidence of heart damage is seen when an enzyme found in heart muscle cells called troponin spills into the bloodstream.

Long Covid also affects the intestinal tract, liver, and pancreas, causing loss of appetite, abdominal pain, nausea, vomiting, weight loss, irritable bowel syndrome, and difficulty swallowing. Like damage to the heart, evidence of damage to the liver and pancreas is seen when enzymes specific to those organs are detected in the bloodstream.

Long Covid can also affect the muscles, bones, and joints, causing weakness, joint pain, and arthritis.

Most commonly, long Covid causes general symptoms such as fatigue, poor concentration, restriction of daily activities, malaise, and weakness, all of which can worsen following even small amounts of physical or mental exertion. For some, including previously fit, athletic people who regularly climbed mountains and ran marathons, even showering or brushing teeth can leave them exhausted and bedridden.

Long Covid is also accompanied by a daunting list of laboratory abnormalities, including elevated white blood cells, anemia, lipid abnormalities, elevated hemoglobin A1C (a marker for prediabetes), reduced serum albumin (a protein made in the liver), low platelets (cells in the bloodstream necessary for clotting), other clotting abnormalities, and disturbances in electrolytes such as sodium and potassium.

But the most debilitating symptoms of long Covid, which ironically have caused the most controversy, are those involving the brain. Symptoms include disturbed sleep, loss of taste and smell for more than two months, mood swings, depression, stress, anxiety, numbness and tingling in the fingers, tinnitus (ringing in the ears), feeling alternatively hot and cold, seizures, headaches, dizziness, blurred vision, defects in memory and concentration, hallucinations, psychosis, tremor, and, finally, brain fog, which is the inability to concentrate or to think clearly, as well as difficulty remembering things. Objective evidence of brain involvement can be found in imaging studies of the brain, showing destruction of the olfactory bulb, which is responsible for the sense of smell. Some researchers have also detected SARS-CoV-2 in the brain in autopsy studies. Others have detected destruction of blood vessels supplying oxygen to the brain or evidence for brain inflammation.

Although long Covid is defined as symptoms lasting more than four weeks, they can last much longer. About 70 percent of those affected have symptoms lasting for 12 weeks, 40 percent for at least a year, and 20 percent for at least two years. The most common symptoms are fatigue (87 percent), malaise (83 percent), brain fog (81 percent), sleep disorders (77 percent), and lethargy (75 percent).

WHAT CAUSES LONG COVID

Clues to the cause or causes of long Covid can be found in the fact that it affects the lungs, heart, kidneys, liver, skin, intestines, muscles, bones, spleen, and brain. What do all these organs have in common? A blood supply. SARS-CoV-2 affects the blood vessels that supply oxygen to each of these organs. Deprived of oxygen, these organs can become dysfunctional.

Three possible mechanisms have been offered to explain what causes long Covid, all of which are overlapping and none of which are mutually exclusive.

The first possible explanation is that SARS-CoV-2 is continuing to reproduce itself for weeks or months, much longer than other respiratory viruses. In support of this theory, researchers at the National Institutes of Health performed autopsies on 44 people who died from Covid. They found that SARS-CoV-2 was reproducing itself in a wide variety of organs, including the brain, muscles, intestines, and lungs. Although most of these autopsies were performed on people who had died from Covid, five were performed on people who had mild or asymptomatic Covid and had died from something else. If this mechanism is found to best explain the cause of long Covid, then antiviral medications might be of value. Time and further study will likely answer this question.

The second possible explanation is that SARS-CoV-2 causes persistent activation of the immune system, even after the virus has been eliminated from the body. In support of this theory, researchers at the Icahn School of Medicine in New York found that immune cells in patients with long Covid continued to be activated eight months after infection. They also found that certain proteins (called interferons) produced by the immune system predicted long Covid with 80 percent accuracy. This suggested either a delayed or defective resolution of the immune response in patients with long Covid. If this mechanism is found to best explain the cause of long Covid, then drugs that suppress the immune system broadly, such as steroids, or more specifically, such as monoclonal antibodies directed against immune proteins, might be of value. Because immunosuppressive therapies can have dangerous side effects, it would be important to prove that they work before recommending them. Again, time will tell.

The third possible explanation is that SARS-CoV-2 causes small clots that can block blood vessels. During acute infection, small blood clots have been detected in the lungs, as well as in a variety of other organs. These blood clots can persist for months or even years. If this is the case, then medications that melt clots would be of value. These medications also carry significant risks.

The story of one 14-year-old girl in Rome shows how these different possible causes of long Covid can be overlapping. In October 2020, the girl suffered low-grade fever, runny nose, and loss of taste and smell. Before Covid, she was playful and active, riding horses and playing music. She had no other medical problems. Thirty days after the start of her illness, however, and well after her symptoms had completely resolved, she developed headache, chest pain, fatigue, and a rapid heart rate. In May 2021, seven months after symptoms of long Covid had begun, she was admitted to the hospital. Doctors found that she had the exact same immunological abnormalities that researchers at the Icahn School of Medicine in New York had described, as well as small blood clots located throughout her lungs. The doctors treated her with steroids to suppress her immune system and heparin to dissolve the blood clots. The plan was to treat her for six to nine months. “The biggest obstacle we are facing [with long Covid] is that we gave it one name. We gave it the name of long Covid, which implies that it is one disease” says Chahinda Ghossein, a physician and heart disease researcher at Maastricht University in the Netherlands. “All the studies being performed show us that it is not.” Several studies are now in progress across the globe to determine the value of antiviral medicines, immunosuppressive therapies, and clot-dissolving medicines alone or in combination to treat long Covid.

CAN LONG COVID BE TREATED

A few simpler therapies have already been shown to be effective. Researchers in China found that aerobic exercises, balance training, breathing training, and resistance/strength training twice a day for at least 30 minutes each day dramatically lessened the incidence of long-term symptoms, including fatigue, headache, anxiety, lung dysfunction, malaise, and lethargy, for people with Covid recently discharged from the hospital.

Unfortunately, for disorders like long Covid, for which no definitive diagnostic test or treatment exists, the internet often steps in, offering a wide range of can’t-miss cures such as antibiotics, vitamin C, hydroxychloroquine, nutritional and dietary supplements, and antiretroviral medicines (such as those used to treat AIDS patients). Those afflicted with long Covid should beware of these false claims. When so many supplements are all touted as working, healthy skepticism should rule, at the very least because many of these therapies are costly and some are harmful.

WHY IS LONG COVID CONTROVERSIAL

Many people suffering from long Covid have objective, verifiable, laboratory-confirmed damage to different organs. As of April 2023, the CDC estimated that at least 26 million Americans were suffering from this disease; four million Americans—about 2.4 percent of the workforce—had to leave their full-time jobs.

Moreover, long Covid isn’t unique to the United States; hundreds of millions of people across the globe have been affected. At least 90 advocacy groups fighting for more research, improved treatments, and increased access to disability benefits have sprung up in 34 countries. Of interest, long Covid isn’t unique to the SARS-CoV-2 coronavirus; it was also seen following infections with the coronaviruses SARS-CoV-1 and MERS, with some symptoms lasting up to 15 years.

Those suffering from long Covid feel abandoned, ignored, or worse, labeled as malingerers and cranks. Why?

One possible explanation is that the most common symptoms of long Covid are fatigue, brain fog, sleep disorders, lethargy, muscle pain, and malaise. Although it is easy to determine whether the lung is damaged with a chest x-ray or whether the heart is damaged with an EKG, it is much harder to measure fatigue, muscle pain, malaise, or brain fog, which are subjective. Fatigue and pain are whatever the patient says they are.

Another problem with long Covid is defining it. Studies of the disease have described long Covid as persistent symptoms lasting for either four, eight, or 12 weeks from the start of the illness. It’s important to determine whether symptoms are just a prolonged recovery from initial damage to various organs, or the product of a hyperactive immune system, persistent viral replication, or uncontrolled blood clotting occurring after the acute illness has resolved.

Despite public awareness of long Covid, many who suffer the disease feel abandoned. “We are just left to rot,” said Chantal Britt, founder and president of Long Covid Switzerland. “That’s why all these organizations are popping up,” said Jo House, a long Covid advocate in the United Kingdom. “There is no official help. Increasingly, the governments just want to move on. Everything is about, ‘We must live with Covid now.’ There isn’t the same sense of urgency, which is tragic given the vast number of people ill with this.”

Doctors are also frustrated. “There are so many things that we need to learn, and no one is helping us,” said Eleni Iasonidou, a pediatrician who heads Long Covid Greece. “In 10 years from now, we will have answers and long Covid will take its place as a disease. But in the meantime, we’re all here and we must live with that.”

The perception of long Covid is also influenced by the way in which it first came to public attention. Awareness of this extended form of the disease was born of people suffering from it—first on Twitter, and then in patient support groups like Body Politic, which launched in 2018 and described itself as a “wellness collective merging the personal and the political.” Two years later, in March 2020, the group created the Body Politic Covid-19 support group, as part of its mission to create “patient-led research.” If scientists and doctors weren’t going to study this disease, then patients would do it themselves.

Unfortunately, many of those who responded to Body Politic’s initial survey probably never had Covid. Of those who self-identified as having long Covid, fewer than 25 percent had tested positive for the virus, about half had never been tested, and 25 percent had tested negative. When Body Politic did a follow-up survey in December 2020, one year into the pandemic, only 600 (about 16 percent) of the 3,800 respondents had ever tested positive for the virus.

Another possible explanation for difficulties appreciating long Covid as a separate entity is that it might be a different illness, at least for some people. Because the prominent symptoms of long Covid are fatigue, sleeplessness, malaise, lethargy, and brain fog, it’s important to distinguish long Covid from clinical depression, which might be more a consequence of the measures put in place to stop the spread of the virus than the virus itself. Several studies have shown that the longer a person is isolated or quarantined, the poorer the mental health outcomes. Indeed, in one prospective, well-controlled, multicenter study published in 2022, participants who suffered from poor physical, mental, or social well-being for three months following a respiratory illness were tested to see if they had had Covid. Two-thirds had. But a third hadn’t, presumably suffering the isolation and severe restrictions put in place during the pandemic.

It is also possible that some diseases attributed to Covid are a product of a disrupted health care system and not the virus. For example, researchers in Germany, studying more than 5,000 children and adolescents, found a dramatic increase in the incidence of type 1 diabetes. Researchers at the CDC also found a rise in type 1 diabetes in the United States during the pandemic. The implication was that type 1 diabetes was a long-term consequence of Covid. However, after examining the records of more than two million children, researchers in Ontario, Canada, found no such increase, arguing that the dramatic rise of type 1 diabetes in the other studies could be explained by a rapid return to the health care system after isolation and quarantining had lightened. Time will tell whether Covid is a cause of type 1 diabetes.

Finally, in 2022, with increasing awareness of long Covid, researchers in the state of Georgia found a discrepancy between self-reported problems and objective confirmation of those problems. About 50 percent of those claiming long Covid reported a loss of taste or smell that wasn’t confirmed on objective tests. Similarly, patients who reported symptoms such as confusion and brain fog were not more likely to have deficits on quantitative cognitive testing when compared with those who had never reported those symptoms.

One thing, however, is clear: Long Covid is both real and devastating. Finding a way to treat and prevent it will be just as important as preventing Covid hospitalizations. “The two diseases—acute Covid and long Covid—aren’t very different,” says David Lee, an emergency medicine doctor at New York University School of Medicine.

WHAT ARE THE BEST WAYS TO AVOID LONG COVID

For many through this pandemic, there is no greater fear than that of long Covid. The notion that people would have to suffer debilitating symptoms for weeks, months, or even years following Covid infection has driven many into the waiting arms of the alternative medicine industry and a coven of quack physicians. The good news is that people can do three things to lessen the risk of long Covid.

First, get vaccinated. Researchers in the United Kingdom studied more than a million people with Covid to determine whether vaccination reduced the incidence of symptoms lasting more than a month. They found that those who had received at least two doses of vaccine were significantly less likely to develop long Covid. Similarly, a study performed in the United States during the Omicron variant outbreak found that vaccination reduced the incidence of long Covid by about 50 percent. Finally, researchers in Italy found that 42 percent of people with Covid who developed long Covid were unvaccinated. For those who had received one dose of vaccine prior to getting Covid, the incidence of long Covid was 30 percent; for those who had received two doses, it was 17 percent; and for those who had received three doses, it was 16 percent. Presumably, those who had been vaccinated against Covid had a lesser burden of virus, and therefore a lesser chance of developing long Covid, than those who were unvaccinated. But, at least in this Italian study, the incidence of long Covid didn’t lessen with booster doses.

Second, reduce your chance of being infected. This won’t be easy. But some practical strategies make sense. If you are in a crowded public place indoors, and you are worried about long Covid, wear a mask, especially during the winter months. High-quality (not cloth) masks, particularly well-fitting N95 or KN95 masks, are highly effective at lessening the risk of contact with the virus. They don’t eliminate the risk, but they clearly decrease it.

Because people are less likely to be infected with SARS-CoV-2 if they are outdoors, another way to reduce your chance of being infected is to increase the amount of outdoor air coming inside. Opening windows and doors, turning on window or attic fans, running a window air conditioner with the vent control open, and operating kitchen or bathroom fans that exhaust air outdoors all increase ventilation and lessen the spread of viruses. In addition to ventilation, air filtration systems lessen the spread of viruses by directly removing viral particles from the air. In the home, portable air cleaners that remove particles as small as 0.3 micrometer effectively decrease the concentration of viruses in the air. Outside the home, most schools, offices, and businesses with heating, ventilation, and air conditioning (HVAC) systems have filters that remove small particles. Crowded, poorly ventilated rooms without an HVAC system should be avoided.

Finally, if you are in a high-risk group, make sure to take an antiviral drug early in illness, which like vaccination, may decrease the chance of long Covid.

BY THE BEGINNING OF 2023, after SARS-CoV-2 had been circulating in the United States for about three years, millions of people had suffered from long Covid. Given that the virus is likely to circulate for decades, these numbers will only increase. To put this in perspective, every year in the United States about two million people are diagnosed with cancer and 1.5 million with diabetes. Those suffering from long Covid will likely eclipse these numbers for many years to come.

The care and treatment of long Covid has fallen to the health care system, which will be responsible for developing diagnostic criteria and effective treatments. Who will pay for all this care? The avalanche of disability insurance claims will fall to both public and private employers. For private health insurers, increased costs will be passed on to employers. For public health insurers, state and federal governments will bear the cost. Those who are self-employed or work in small businesses, which often offer no insurance benefits, will cause a disparity in treatments. As is true in many aspects of the health care system, these disparities will cause differences in care among the rich and poor.

Some good news: The incidence of long Covid appears to be declining. In March 2023, a study reported in the British Journal of Haematology found that the risk of long Covid symptoms three months after infection had dropped from 46 percent with the original Wuhan-1 strain to 35 percent with the Delta variant to 14 percent with the Omicron variant.

As we learn more about how to diagnose and treat long Covid, it’s likely that the impact of this surprising and devastating problem will only continue to decline.
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CHAPTER 11

CAN WE MAKE A BETTER COVID VACCINE?


• Can we make a Covid vaccine that provides long-lived protection against mild disease?

• Can we make a Covid vaccine for people who fear needles?

• Can we make a Covid vaccine that is variant-proof?

• Can we make a Covid vaccine that protects against all future coronavirus pandemics?



On July 26, 2022, President Joe Biden hosted the “White House Summit on the Future of Covid-19 Vaccines.” Dr. Ashish Jha, the White House’s Covid response coordinator, introduced the program. “The vaccines we have are terrific,” he said. “But we can do better than terrific.” The question is: Can we?

CAN WE MAKE A COVID VACCINE THAT PROVIDES LONG-LIVED PROTECTION AGAINST MILD DISEASE

The mRNA vaccines made by Pfizer and Moderna, the viral vector vaccines made by Johnson & Johnson, and the purified protein vaccine made by Novavax all offer a high level of protection against mild illness. But not for long. Several months after the last dose of these vaccines, protection against mild illness fades.

Enter nasal spray vaccines.

SARS-CoV-2 initially reproduces itself in the lining of the nose and throat. Wouldn’t it make sense, then, to find a way to induce a vigorous, active immune response at the site where the virus enters the body as a first line of defense—a way to provide better, longer-lasting protection against mild illness and to decrease transmission? “We’re stopping the virus from spreading right at the border,” said Akiko Iwasaki, an immunologist at Yale University who is working on nasal spray vaccines. “This is akin to putting a guard outside of the house in order to patrol for invaders compared to putting the guards in the hallway of the building in the hope that they capture the invader.” It’s also much easier to give and receive a nasal spray vaccine than a shot—and sometimes, much cheaper.

As this book was being written, many possible strategies to make a nasal spray vaccine had been tested in animal models such as mice, monkeys, ferrets, and hamsters, often with exciting results. Researchers have inoculated animals with nasal sprays containing mRNA vaccines, purified protein vaccines, viral vector vaccines, or live, weakened forms of SARS-CoV-2 (like the vaccines currently given as shots to prevent measles, mumps, and chicken pox). Some of these nasal spray vaccines have now advanced to studies in people.

Speaking at the White House Summit hosted by Jha, Marty Moore, the chief executive officer for a California-based company called Meissa Vaccines, observed, “No one here today can tell you that [nasal spray] vaccines work; we’re not there yet. We need clinical efficacy data to answer that question.” Nonetheless, Moore believes that nasal spray vaccines have the potential to deliver “a knockout blow to Covid” and serve as a “transmission-blocking machine.”

Caution, however, should reign. Nasal spray vaccines and vaccines given as a shot induce different kinds of antibodies. Vaccines given as shots induce immunoglobulin G (IgG), which hangs out in the bloodstream, not on the lining of the nose or throat. Nasal spray vaccines, in addition to IgG, also induce immunoglobulin A (IgA), which resides on mucosal surfaces such as the lining of the nose, throat, and intestines. The good news about IgA is that it can withstand the harsh environment of mucosal surfaces. The bad news is that IgA induced at mucosal surfaces, like IgG in the bloodstream, is short-lived. A few months after an intranasal vaccine, virus-specific IgA will also begin to fade away.

Researchers working on nasal spray vaccines argue that although they understand antibodies on the lining of the nose and throat are short-lived, memory immune cells are long-lived. And these memory cells, which would now reside under the lining of the nose, would be poised to spring into action when the body encounters the virus. Unfortunately, like memory cells induced in the body after a Covid vaccine shot, memory cells induced in the nasal mucosa also take several days to become activated. For that reason, even the world’s best nasal spray vaccine won’t make much of a dent on mild illness, viral shedding, or viral transmission for very long after vaccination. Indeed, FluMist, a nasal spray vaccine to prevent influenza, which has been available since 2003, has been far from a game changer, failing to provide better or longer-lasting protection against mild infections than influenza vaccines given as shots.

Nasal spray vaccines will likely offer some benefit in preventing mild infection and transmission above vaccines given as a shot—at least for several months. But we will never be able to prevent mild Covid illness for long because the incubation period of the virus is short (see chapter 8). And nothing can be done to lengthen the incubation period of the infection. Quite the opposite: Since we have progressed from the Alpha to Delta to Omicron variants, incubation periods have only grown shorter.

CAN WE MAKE A COVID VACCINE FOR PEOPLE WHO FEAR NEEDLES

One advantage of nasal spray vaccines is something that most people don’t like to talk about: needle phobia. On April 10, 2021, Rachel Maddow shared her experience in this arena with millions of her viewers on MSNBC. “I’m afraid of needles,” said Maddow, describing how she shed tears of gratitude after surviving her first vaccination. “We need to understand these fears, which are reasonable. It’s nothing to be ashamed of.”

Needle phobia isn’t as rare as one might imagine. Before the Covid pandemic, researchers found that the phenomenon affected 25 percent of adults and likely caused 16 percent to skip or delay vaccines. During the Covid pandemic, 14 percent of people who chose not to be vaccinated cited fear of needles as the reason. This is not a trivial anxiety; the condition causes hyperventilation, fainting, and panic attacks.

Although no program in the United States addresses this problem, national health programs in Canada and the United Kingdom do. Adults who say they are afraid of needles aren’t vaccinated in public; instead, they are taken to a private room to receive their vaccines. Clinicians find that it helps to say the fear out loud. But the unending images on television and the internet of people wincing while getting jabbed isn’t helping.

In addition to nasal spray vaccines, micropatch vaccines offer another way to avoid needle phobia. These dime-size patches consist of 100 water-soluble needles that contain the vaccine. The tiny needles, which barely penetrate the skin, dissolve in minutes. Micropatch technology, which is now decades old, could be used to prevent Covid and solve the problem of needle phobia. Unfortunately, pharmaceutical companies (at least to this point) aren’t convinced that people with needle phobia make up a large enough percentage of the population to make micropatch vaccines commercially viable. Which is too bad, because micropatch technology could also be used to vaccinate children, virtually all of whom fear needles.

CAN WE MAKE A COVID VACCINE THAT IS VARIANT-PROOF

To date, all SARS-CoV-2 variants have been recognized by T cells (see chapter 8). That’s why the original Wuhan-1 vaccines have continued to provide protection against severe disease for the Alpha, Delta, and Omicron variants. If, however, a variant arises that escapes recognition by T cells induced by vaccination or previous infection, then we will need to reimmunize the entire population to protect against this new variant.

It is likely that vaccines containing the Wuhan-1 strain, which at the beginning of 2023 was present in the bivalent vaccine, will become obsolete, only to be replaced by yearly monovalent, bivalent, or multivalent vaccines that contain the current circulating strains in much the same manner as yearly influenza vaccines. Indeed, in June 2023, the CDC recommended that Covid vaccines contain only one of the circulating Omicron strains, eliminating the Wuhan-1 strain from the vaccine.

CAN WE MAKE A COVID VACCINE THAT PROTECTS AGAINST ALL FUTURE CORONAVIRUS PANDEMICS

Wouldn’t it be nice to have a vaccine that protects against not only SARS-CoV-2 but all coronaviruses with the potential to cause a pandemic? One that protects against viruses like SARS-CoV-1 (which caused an outbreak in 2003), MERS (which caused an outbreak in 2012), as well as all the other coronaviruses now circulating in bats and other small mammals lurking in caves and forests throughout the world? How hard could that be? Turns out, very hard.

As an explanation, I offer two, true-life cautionary tales: one, a universal influenza vaccine that eliminates the need for yearly dosing, and the other, an HIV vaccine to prevent AIDS.

Influenza virus is composed of 11 proteins. (SARS-CoV-2 is composed of four proteins). The most important influenza virus protein, which attaches the virus to cells, is called the hemagglutinin, or HA, protein. The reason we need a yearly influenza vaccine is that the HA protein changes. Indeed, it changes so much from one year to the next that immunization or natural infection the previous year might not protect against severe disease the following year. (The HA can also change during a single winter season, which is why the influenza vaccine is only about 60 percent effective in protecting against severe disease.)

Although the HA protein from influenza is constantly changing, many regions on the other influenza proteins don’t change much; they remain relatively constant for all influenza strains. In fact, several regions on the HA protein also remain relatively constant. So, wouldn’t it make sense to make a vaccine that includes those conserved regions—the ones that don’t seem to change very much? Then we wouldn’t need a yearly vaccine; we would be protected against all influenza strains.

Researchers have been trying to do exactly that for the last 50 years. But, as it turns out, it’s much easier said than done. We are no closer now to a universal influenza vaccine than we were 50 years ago. (In the 1980s, I trained in a laboratory that studied influenza virus. The head of that laboratory, Dr. Walter Gerhard, once said something to me that I’ll never forget: “If you want a research career that lasts for the rest of your life,” he said, “study influenza.”)

Attempts to make an HIV vaccine, which began in the early 1980s, further exemplify the difficulties of making a universal coronavirus vaccine. People who are infected with HIV rapidly make antibodies that neutralize the virus; those antibodies work well to eliminate the infecting strain. The problem with HIV is that the virus constantly changes during a single infection; antibodies that work at the beginning of the illness don’t work at all as the illness progresses and the virus continues to evolve. HIV is the ultimate moving target.

The good news is that HIV, like influenza and SARS-CoV-2, has many regions on its 15 proteins that are highly conserved, and these regions don’t change during infection. Companies have now spent billions of dollars trying to make vaccines directed against these highly conserved regions—again, like attempts to make a universal influenza vaccine, without success. And it’s not for lack of money, expertise, or hard work: Efforts to make universal influenza and HIV vaccines have received billions of dollars in funding over the last few decades.

In 2021, researchers around the globe began publishing exciting results about vaccines that could protect against all future pandemic coronaviruses (called pan-sarbecovirus vaccines). These studies were performed in animal models and were met with a level of excitement similar to early studies on universal influenza or HIV vaccines, which were also performed in animal models.

Protection against disease in animals, however, doesn’t always predict protection against disease in people. Therefore, our experiences with influenza and HIV vaccines should serve as cautionary tales about the likelihood that a vaccine will work against all possible strains of coronavirus.

But you never know.

ON APRIL 10, 2023, the White House announced the creation of a $5 billion program intended in part to create newer, better coronavirus vaccines. Focusing on nasal spray vaccines and universal coronavirus vaccines, the program was called “Project NextGen.” “It’s been very clear to us that the market on this is moving very slowly,” said White House Covid response coordinator Ashish Jha. “There’s a lot that government can do, the administration can do, to speed up those tools … for the American people.”


CHAPTER 12

SHOULD COVID VACCINES BE MANDATED?


• Are vaccine mandates constitutional?

• Can states legally mandate vaccines for school entry?

• Should Covid vaccines be mandated post-pandemic?



Throughout 2020, the only way to stop the spread of SARS-CoV-2 was by preventing people from interacting with one another. We masked, social distanced, isolated, quarantined, shut down businesses, closed schools, restricted travel, and tested, tested, tested. It was all we could do.

Then, in December 2020, two vaccines were offered to the American public free of charge. Millions rushed to get them. Many, however, chose to remain unprotected. What to do? Here were people who, claiming personal freedoms, civil liberties, and bodily autonomy, allowed the virus to continue to spread, create new variants, and harm others.

By mid-2021, after tens of millions of people had been vaccinated in the United States and billions around the world, it was clear that the new vaccines worked and were safe. Those who were hospitalized and died were invariably unvaccinated; states and counties with the highest vaccine rates had the lowest death rates. At this point in the pandemic, local health officials, colleges and universities, professional sports leagues, bars and restaurants, and many industries did the only thing they could have done to save lives: They mandated vaccines.

When someone steps on a rusty nail and pierces their foot, they are advised to get a tetanus shot. If they refuse, they are taking a risk—but the risk is personal. No one is going to catch tetanus from them; it’s not a contagious disease. Covid is different. It is a contagious disease. Refusing to get a Covid vaccine is a choice to risk spreading the virus to others. Although vaccination doesn’t eliminate the risk of transmitting the virus to others, it decreases that risk. People who refuse to get vaccinated are in essence saying, “It is my constitutional right to catch and transmit a potentially fatal infection.” But is it?

ARE VACCINE MANDATES CONSTITUTIONAL

In May 1899, a smallpox epidemic swept through the city of Boston, Massachusetts. By 1901, more than 200 Bostonians had fallen victim to the disease. In response, the Cambridge Board of Health proclaimed, “Whereas, smallpox has been prevalent in this city of Cambridge and has continued to increase; and whereas it is necessary for the speedy extermination of the disease; be it ordered that all inhabitants of the city be vaccinated.” Citizens who refused were fined $5.00 (the equivalent of $175 today). In 1903, when the epidemic finally ended, smallpox had infected 1,600 people and killed 270. Had city health officials not acted quickly, the death toll would have been far greater.

One citizen, Henning Jacobson, a prominent Lutheran minister, refused to be vaccinated. Then he refused to pay the $5.00 fine. Jacobson’s case worked its way up to the United States Supreme Court. The ruling in that case—called “the most important Supreme Court case in the history of American public health”—has been cited in more than 70 Supreme Court verdicts and, for more than a century, has determined whether states can force businesses to vaccinate their employees or parents to vaccinate their children.

On February 20, 1905, the Supreme Court—by a vote of 7 to 2—ruled that the right to refuse vaccination wasn’t guaranteed by the Constitution. (The Constitution was written about 10 years before Edward Jenner created the world’s first vaccine—the smallpox vaccine.) Representing the majority, Justice John Marshall Harlan argued that, in the arena of public health, societal good trumped individual freedoms: “The liberty secured by the Constitution of the United States to every person within its jurisdiction does not import an absolute right to each person to be … wholly freed from restraint. There are manifold restraints to which every person is necessarily subject for the common good.”

According to the U.S. Supreme Court, vaccine mandates were constitutional. In the realm of contagious diseases, public health was more important than individual freedoms. Indeed, during the Covid pandemic, many courts cited the 100-year-old ruling in Jacobson v. Massachusetts to uphold vaccine mandates.

CAN STATES LEGALLY MANDATE VACCINES FOR SCHOOL ENTRY

Jacobson v. Massachusetts wasn’t the last time that the Supreme Court considered the constitutionality of vaccine mandates. Seventeen years later, in 1922, officials from Brackenridge High School in San Antonio, Texas, expelled 15-year-old Rosalyn Zucht because her parents refused to give her the smallpox vaccine. Unlike Boston in the early 1900s, San Antonio wasn’t suffering a smallpox epidemic; there was no public health emergency.

As it turned out, there didn’t have to be. The mere threat of an outbreak was enough. In a unanimous decision, the Supreme Court reaffirmed the decision in Jacobson v. Massachusetts, ruling that Rosalyn’s expulsion hadn’t violated her constitutional rights. The decision in Zucht v. King reaffirmed the constitutionality of school vaccine mandates, which had been in place long before the Jacobson v. Massachusetts ruling.

Forty years passed.

In November 1966, public health officials determined that the time had come to eliminate measles from the United States. Their methods sparked a series of lawsuits.

Before the availability of a vaccine, measles infected millions of children in the United States every year and killed several hundred. But, with the invention of a measles vaccine in 1963, public health officials saw an opportunity. Because measles occurred primarily in school-aged children, health officials reasoned that the best way to eliminate it would be to mandate the vaccine for school entry. One prominent health official was photographed holding a sign that read, NO SHOTS, NO SCHOOL.

By the late 1960s, measles vaccination had caused a 95 percent drop in the incidence of the disease. By the early 1970s, however, immunization rates had become stagnant. Measles cases increased. In 1970, 47,000 cases were reported. By 1971, that figure had tripled. Although the number of states requiring vaccines for school entry increased from 25 in 1968 to 40 in 1974, health officials hadn’t enforced those requirements. That would soon change:

• In 1976, during a massive measles outbreak in Alaska, state health officials informed parents that their children couldn’t attend school until they were vaccinated. Fifty days later, when more than 7,400 students hadn’t complied, school officials barred them from school. Within a month, fewer than 50 children remained unvaccinated and the epidemic ended.

• In 1977, during a measles outbreak in Los Angeles, thousands of children were infected. Many suffered measles pneumonia; three had measles encephalitis (inflammation of the brain), and two of those children died. On March 31, the county health director declared that any child who had not received a measles vaccine by May 2 would be excluded from school. When the deadline arrived, tens of thousands of students still hadn’t been vaccinated. As had occurred the year before in Alaska, Los Angeles County parents soon realized that health officials weren’t kidding—50,000 children were barred from school. Within days, most were back with proof of vaccination, again ending the epidemic.

• Perhaps the most dramatic example of the power of school mandates occurred in the twin cities of Texarkana, Texas, and Texarkana, Arkansas. Between June 1970 and January 1971, the Texarkana metropolitan areas suffered more than 600 cases of measles. Arkansas required vaccines for school entry; Texas didn’t. Predictably, 96 percent of the cases occurred on the Texas side; 4 percent on the Arkansas side.

Vaccine mandates for school entry worked.

By 1981, all 50 states had school immunization requirements. By 2000, measles—one of the world’s most contagious infectious diseases—was eliminated from the United States. But parents fought back against school mandates. As a result, measles has returned. By 2023, hundreds of people every year were again suffering from measles in the United States. The reason: A critical percentage of parents had chosen not to vaccinate their children.

How could this happen? Why did it happen?

Can Parents Legally Exempt Their Children From Vaccine Mandates?!

School vaccine mandates provoked a backlash. Parents sued the states, claiming that their choice not to vaccinate their children was based on their religious beliefs. They argued that school mandates had violated their First Amendment rights, which guarantee that “Congress shall make no law respecting an establishment of religion, or prohibiting the free exercise thereof.” The first few cases were unsuccessful.

Then an event occurred in Albany, New York, that opened a door.

Although it received scant media attention, on June 20, 1966, the New York State Assembly considered a bill requiring polio vaccine for school entry. The bill, which passed by a vote of 150 to 2, had an escape clause. It excluded children whose parents’ religion forbade vaccination—a direct result of lobbying efforts by one of the most powerful religious groups in America: Christian Scientists. (The two legislators who voted against the bill, both Republicans, felt strongly that all children should be protected against polio, independent of the religious beliefs of their parents. Times have changed.)

The successful efforts by Christian Scientists to include a religious exemption in a New York State law changed the strategy of those who wanted to avoid vaccination. Plaintiffs now argued that it was unfair to allow vaccine exemptions for one religious group but not others. Religious exemptions were born. By 2009, 48 states had religious exemptions to vaccination.

Religious exemptions paved the way for another vaccine opt-out: philosophical exemptions. In the late 1980s, Louis Levy argued that the state should not be allowed to force his daughter, Sandra, to be vaccinated because vaccines were “a violation in a sense of our nature.” The judge agreed, stating that vaccine exemptions could be granted if “beliefs [were] held with the strength of religious convictions,” even if parents weren’t members of a religious group. By 2009, 20 states had philosophical exemptions.

Only two states, Mississippi and West Virginia, didn’t have religious or philosophical exemptions. Unless children in those two states had a medical exemption, they had to be vaccinated to attend private or public schools. As a result, Mississippi and West Virginia—states not known for their public health achievements—had the highest immunization rates in the country.

Then, starting in 2014, a measles outbreak in California caused the pendulum to swing in the other direction. For many Californians, the measles outbreak was the last straw. Five years earlier, the state had also suffered a whooping cough outbreak that killed 10 babies and sickened many others, all because parents had chosen not to vaccinate their children.

The California measles outbreak began when an unvaccinated boy developed measles following a December visit to the Disneyland Resort. By March, more than 130 people had been infected—virtually all in Southern California. The California outbreak spread to six other states, causing 16 more cases. Then the virus spread to Canada, causing 159 cases in a religious group in Québec. Another case linked to the California outbreak occurred in Mexico. The Disneyland case was also later linked to an ongoing measles outbreak in the Philippines.

In response to the California measles outbreak, a state senator and pediatrician named Richard Pan introduced Senate Bill 277, which eliminated California’s personal belief exemption to vaccination. (California never had a religious exemption.) Despite vigorous protests from activists, Senate Bill 277 passed the California State Senate with a vote of 24 to 14. On June 30, 2015, Governor Jerry Brown signed it into law. California had become the third state, joining West Virginia and Mississippi, to allow only medical exemptions to vaccination. Connecticut, New York, and Maine soon followed. For parents living in those states who didn’t want to vaccinate their children, the only option was homeschooling.

During committee hearings for Senate Bill 277, one seven-year-old boy became the voice of society. His name was Rhett Krawitt, and he was suffering from acute lymphoblastic leukemia. Standing on a chair so he could reach the microphone, Rhett explained that he was receiving chemotherapy, a medicine that eliminated his ability to respond to vaccines. “I depend on you to protect me,” he said. “Don’t I count?” Because they are immune compromised, about nine million people in the United States can’t be vaccinated successfully. They depend on those around them to be vaccinated for protection.

SHOULD COVID VACCINES BE MANDATED POST-PANDEMIC

Adults

When a Covid vaccine became widely available in early 2021, many industries were reluctant to mandate vaccines in the workplace. In a poll conducted in September 2021, 72 percent of those who were unvaccinated said that they would quit if forced to be vaccinated for work. News articles warned of mass resignations. Canadian truckers against vaccine mandates dominated the news cycle. Most businesses, fearing massive walk-offs, never mandated vaccines. These fears were understandable; by September 2021, more than 1,000 lawsuits opposing mandates had been filed against employers.

Reality, however, refuted those dire predictions. When large employers, school districts, and hospital systems finally mandated Covid vaccines, people got vaccinated, overwhelmingly. After United Airlines mandated Covid vaccines, only 200 holdouts occurred among its 67,000 employees. Among 10,000 employees in state-operated health care facilities in North Carolina, only 16 were fired for noncompliance.

By 2023, however, the situation in the United States had changed dramatically. In 2020, when SARS-CoV-2 first entered the United States, no one was immune; Americans were fully susceptible to this virus. Three years later, about 96 percent of the population was immune following Covid vaccination, natural infection, or both. No longer were 3,000 or 4,000 people dying every day. In response, restaurants, bars, and other businesses lifted vaccine requirements for their employees and patrons. So did most colleges and universities. By early 2023, at least 34 states had introduced bills that limited vaccine requirements.

If SARS-CoV-2 evolves to create a variant that is completely resistant to protection against severe disease afforded by previous infection or vaccination, vaccine mandates for the workplace might return. But until then, it is unlikely that adults employed outside of health care facilities will be required to receive a Covid vaccine.

One possible exception is the military. In December 2022, after Republicans had secured a majority in the House of Representatives, Kevin McCarthy, who would later become Speaker of the House, said that he would withhold annual funding to the military until it had removed Covid vaccine mandates. It will be the “first victory of the Republican Party,” said McCarthy. In response, Defense Secretary Lloyd Austin countered, “We lost a million people to [SARS-CoV-2] virus. A million people died in the United States of America. We lost hundreds in [the Department of Defense]. So this mandate has kept people healthy.”

The mandates caused problems, however. By early 2023, thousands of men had been refused entry to the military and more than 7,800 had been discharged because of their unwillingness to be vaccinated. Marine Corps general David Berger defended the vaccine mandate but worried that mandates were posing a problem for recruiting, especially in the South. On December 15, 2022, the United States Senate passed a bill rescinding Covid vaccine mandates for the military.

Although the crisis point of the pandemic had passed, for the winter semester of 2023, Harvard, Fordham, and the University of California schools, among others, still required a booster dose of a bivalent Covid vaccine to enter campus. Most universities didn’t require booster dosing. Indeed, most hospitals didn’t require booster dosing for employees.

The university booster requirements in the winter of 2023 didn’t make much sense. If the goal of the vaccine was to prevent serious illness, healthy young people were unlikely to benefit as they didn’t fall into a high-risk group. If the goal was to prevent mild illness for students living in dormitories, protection would likely last only a few months before antibodies faded.

Schoolchildren

In a post-pandemic world, Covid vaccine mandates in schools shouldn’t be necessary. Knowing the following facts, all parents should want to vaccinate their young children:

1. Children can die from Covid; by April 2023, more than 1,700 children had succumbed to the disease.

2. Children between five and 13 years of age are those most likely to suffer from a post-infectious multisystem inflammatory syndrome (MIS-C) that causes severe heart, lung, liver, and kidney disease.

3. Children, like adults, can suffer from Covid for months (long Covid).

4. Covid vaccines, which have now been given to tens of millions of children, have been found to be highly effective at preventing severe illness and death.

5. Although Covid vaccines are a very rare cause of myocarditis, the problem appears to be short-lived and self-resolving. Myocarditis following Covid infection is more common and more severe than that following vaccination.

6. Between three and four million children are born every year in the United States who are fully susceptible to Covid by six months of age after immunity acquired from the mother through the placenta wanes.

7. SARS-CoV-2 is likely to circulate for decades.

8. Children are currently the least vaccinated group.

9. A study of more than 245,000 doses of Covid vaccine administered to children less than five years of age showed that the vaccine didn’t cause any serious side effects, including myocarditis.

By the beginning of 2023, in the face of a receding pandemic, 96 percent population immunity, and markedly reduced numbers of hospitalizations and deaths, only a few schools for young children in California and the District of Columbia still had vaccine mandates. Like mandates for adults in the workplace, unless a variant emerges that completely evades protection against severe disease afforded by vaccination or previous infection, school mandates are unlikely to return.

One series of events, however, has been particularly worrisome.

As the pandemic was subsiding, comments from Republican legislators and right-wing media pundits revealed an interest in ending not only Covid vaccine mandates for children, but also all school vaccine mandates. It started with comments made by Big Bird.

In early November 2021, after the CDC had approved vaccines for five- to 11-year-olds, the Sesame Street character Big Bird tweeted, “I got the Covid-19 vaccine today! My wing is feeling a little sore, but it’ll give my body an extra protective boost that keeps me and others healthy.”

A few days later, Big Bird found himself the victim of an attack by Ted Cruz, a Republican senator from Texas, who tweeted, “Government propaganda … for your 5-year-old!” Cruz said that although “I support the vaccine and have received it,” he opposed mandates imposed by President Biden and that schools should not be involved in vaccinating kids. (U.S. presidents can’t mandate vaccines; mandates can only occur at the state and local level.) Following Ted Cruz’s lead, Wendy Rogers, a Republican state senator from Arizona, tweeted, “Big Bird is a communist.” (Begging the question, what does she say about Mr. Snuffleupagus?)

Since 1969, Big Bird—the beloved eight-foot-tall anthropomorphic yellow bird who is perpetually six and a half years old—has helped generations of children build self-confidence, confront fear, and deal with loss (after the death of Mr. Hooper). Not surprisingly, he has never been at the center of a political controversy.

What had Big Bird done to incur the wrath of these legislators? He certainly wasn’t the first celebrity to encourage children to be vaccinated. Nor was he the most famous. On October 28, 1956, before taking the stage on the Ed Sullivan Show to play “Hound Dog,” Elvis Presley received a polio vaccine on national television. The Presley appearance was designed to convince teenagers to get vaccinated. It worked. By August 1957, about 75 percent of Americans under 20 had received the vaccine.

Celebrity endorsements continued. In 1977, the Star Wars characters C-3PO and R2-D2 were part of a public health campaign. “Immunize your children, please,” said C-3PO, “and may the Force be with you.” In the 1980s, the popular author of children’s books, Roald Dahl, advocated for childhood vaccines after the death of his daughter from measles. Today, celebrities such as Seth MacFarlane, Amanda Peet, Dolly Parton, Joan Collins, Samuel L. Jackson, Willie Nelson, Tyler Perry, and Mariah Carey have all actively supported vaccines for children. Indeed, Big Bird’s promotion of Covid vaccines wasn’t his first. In 1972, he read a sign on Sesame Street that stated, “Don’t wait. Vaccinate.”

So, why did Ted Cruz and Wendy Rogers attack Big Bird? The answer can be found in a celebrity endorsement in 1978, when school vaccine mandates were first being put in place across the country. “Get your kids shots,” said legendary boxer Muhammad Ali. “The law says if your kids don’t have their shots for dangerous diseases like measles, mumps, and polio, they aren’t getting into school. The law also says they must go to school. So, you have no choice. Get your kids their shots.”

Ali had touched the third rail of what has energized and galvanized the political Right: freedom of choice. Nothing incites stronger, angrier, more volatile feelings among the Right than the perception of government control.

On October 20, 2022, after the CDC’s vaccine advisory committee recommended that Covid vaccines be added to the childhood immunization schedule, Tucker Carlson joined the fray, tweeting, “The CDC is about to add the Covid vaccine to the childhood immunization schedule, which would make the vax mandatory for kids to attend school.”

Carlson was right that the CDC would likely follow the advisory committee’s advice and recommend the Covid vaccine for children. But he was wrong to claim that the CDC had the power to mandate vaccines for school entry. The CDC quickly refuted Carlson’s claim, tweeting, “States require vaccines for school children, not the CDC.” In other words, the decision of whether to mandate Covid vaccines is up to the states; there are no federal vaccine mandates for children. For example, although the CDC also recommends the influenza vaccine for all children more than six months of age, no state requires the vaccine for school entry. Covid vaccines may well fall into that category.

During 2022, fueled by the political Right, state and local legislatures had introduced more bills opposing vaccine mandates for school entry than ever before. If these challenges to school vaccine mandates are successful, we will likely return to a time when highly contagious diseases once again cause thousands of hospitalizations and hundreds of deaths.

As an example, in July 2022, a 27-year-old unvaccinated man living in an Orthodox Jewish community in Rockland County, New York—which had immunization rates of around 30 percent—was paralyzed by polio. Only 1 of every 2,000 people infected with the type of poliovirus that had infected this man will be paralyzed; the rest will have an asymptomatic, mild, or short-lived illness. Therefore, this case of paralysis represented the tip of a much larger iceberg of polio infections. Indeed, poliovirus was detected in Rockland County wastewater as well as in the wastewater of several surrounding counties.

In 2019, activists filed 221 bills relating to vaccines in state legislatures across the country; in 2020, 232; in 2021, 473; and in 2022, 875, more than in any previous year in U.S. history. More than half the bills filed in 2022 opposed mandates for all vaccines. By December 2022, more than a third of parents believed that school vaccine mandates should be eliminated.

It’s a dangerous game to play, and a game we’re already playing.


CHAPTER 13

IS IMMUNITY FROM NATURAL INFECTION BETTER THAN VACCINATION?


• Is immunity after any natural infection better than vaccination?

• Is immunity after a natural Covid infection better than a Covid vaccine?

• Was it reasonable to have mandated Covid vaccines for people who had been naturally infected?



When Robert Malone appeared on Joe Rogan’s podcast, the following exchange occurred:


Rogan: So, if they had just done what Sweden had done and some other countries where they didn’t institute lockdowns and they sort of let people just live their lives and make their own choices, they were saying that millions of people wouldn’t have died?




Malone: So it would be. So, it seems.




Rogan: But time has shown that Sweden actually had a more effective take on the virus.



Throughout this chapter, I will use the term “natural immunity” to refer to immunity induced by infection, although I do so reluctantly. Millions of people have died from Covid. So, I think the better term would be “survivor immunity,” or at least “infection-induced immunity.”

The word “natural” has a nice sound. Many products are sold with phrases like “all natural.” But nothing good comes from being infected with viruses that could send you to the hospital, intensive care unit, or morgue or can cause lifelong disabilities. Polio is natural. So are smallpox and malaria. Indeed, Mother Nature has been trying to kill us ever since we crawled out of the ocean onto land. (I would really like to know the name of Mother Nature’s public relations firm, because they’re doing a great job.)

At the beginning of the pandemic, Swedish health officials isolated only those who were at highest risk of severe Covid, arguing that natural infection would be the best way to encourage population immunity and slow the spread of the virus. Sweden was probably right not to close schools for young children, who were at the lowest risk of severe disease. Indeed, in the United States, children denied school entry early in the pandemic suffered mightily from a lack of education and socialization. Some parents argued reasonably that the cure might have been worse than the disease.

But Robert Malone and Joe Rogan shouldn’t have been so quick to praise Swedish health officials. Compared with other countries in Europe, Sweden’s death rates were a little better than the middle of the pack. Compared with other Scandinavian countries, however, Sweden was one of the worst, with death rates about 10 times higher than those of neighboring Norway and twice as high as those in Denmark. Nursing home residents and immigrants in Sweden were particularly vulnerable. In 2022, researchers at the Karolinska Institute, which awards the Nobel Prizes, argued that public health officials in Sweden should be held accountable for their failures.

Early in the pandemic, Sweden wasn’t the only country interested in removing public health restraints and letting natural infections take their course. In August 2020, Donald Trump selected Dr. Scott Atlas, a radiologist and senior fellow in health policy at Stanford University’s Hoover Institution, to serve as an adviser to the White House’s Coronavirus Task Force. Among his many controversial statements, Atlas, like Swedish health officials, argued that population (or herd) immunity was best achieved by allowing the virus to spread among groups least likely to die from the disease. He argued that only about 20 percent of the population would need to be naturally infected to slow the spread of the virus. Atlas’s estimate was low. Really low. As it turned out, about 95 percent of the population had to be immune to dramatically reduce the number of hospitalizations and deaths from Covid.

In January 2022, Anthony Fauci wondered aloud whether the Omicron variant, which appeared to be highly contagious but less lethal, was “the live viral vaccine we have all been hoping for”—again, arguing that immunity from natural infection might be the most efficient way to achieve better, longer-lasting protection. As it turned out, a study in Hong Kong published in June 2023 showed that the hospitalization rates in people who had not been vaccinated or naturally infected were the same during the Alpha, Delta, and Omicron waves. Omicron wasn’t less lethal.

IS IMMUNITY AFTER ANY NATURAL INFECTION BETTER THAN VACCINATION

As a child of the 1950s, I had measles, as did millions of children my age every year. My children, on the other hand, who were born in the 1990s, never had measles; instead, they received two doses of the measles vaccine. The quantity of my memory immune cells following natural infection is probably greater than that of my vaccinated children. In other words, I probably have better immunity against measles than my children.

The goal of all vaccines is to induce the immunity that follows natural infection without paying the price of natural infection. Though I paid the price, I was lucky. I wasn’t one of the 48,000 people who were hospitalized and 500 who died every year from measles in the United States.

So, the question isn’t, “Is immunity after natural measles infection better than vaccination?” It generally is. The better question is, “Is immunity after measles vaccination good enough?” The answer to the second question is clearly yes. Because of the measles vaccine, measles was eliminated from the United States by 2000. No longer did children have to pay such a high price for immunity. No longer did they have to suffer and die every year from the virus. Because measles virus has a long incubation period (see chapter 8), both my children and I will likely be protected against all symptomatic measles infections, even mild infections, for the rest of our lives.

Unfortunately, because a critical percentage of parents are now choosing not to vaccinate their children, measles has crept back. At the end of December 2022, schools and day care centers in Columbus, Ohio, reported 85 cases of measles in children, 70 percent of which occurred in those less than two years of age. Thirty-two children were hospitalized; all were unvaccinated. As is so often the case, the most vulnerable among us suffer our ignorance.

Several years ago, I spoke at a conference in Jacksonville, Florida. During the question-and-answer session, one anti-vaccine activist in the audience said, “I had measles and I’m fine. And so are many of the people in this room.” He then gestured to those sitting around him.

Unfortunately, those who could have best countered his argument weren’t in the audience. Not as lucky as this man, they weren’t alive to tell their stories. Put another way, natural immunity is valuable so long as you don’t die acquiring it. Many people in car accidents walk away unscathed. This doesn’t mean that car accidents aren’t dangerous; it only means that some people are lucky.

IS IMMUNITY AFTER A NATURAL COVID INFECTION BETTER THAN A COVID VACCINE

Covid vaccines induce antibodies, as well as memory B and T cells, directed against the SARS-CoV-2 spike protein. People who are naturally infected also develop antibodies and memory B and T cells against the spike protein, as well as the other three SARS-CoV-2 proteins. Therefore, it would stand to reason that people who were naturally infected, like those who were vaccinated, would be protected against mild disease for a few months and severe disease for years.

Between 2021 and 2022, when the Alpha, Delta, and Omicron variants were circulating in the United States, more than a dozen studies showed that natural infection and vaccination were both highly effective at preventing severe Covid. Probably the best study, which was published by Harvard University researchers in Science Immunology on May 12, 2022, showed that the broadest, longest-lasting, protective immune response to Covid was induced by either three doses of an mRNA vaccine or two doses of an mRNA vaccine plus a natural infection.

WAS IT REASONABLE TO HAVE MANDATED COVID VACCINES FOR PEOPLE WHO HAD BEEN NATURALLY INFECTED

People who had been naturally infected with Covid during the time when mandates were enforced argued that they were protected against the disease. They reasoned that proof of immunity to hepatitis B virus was good enough for hospitals that required the hepatitis B vaccine for employment; the same was true for hospitals that required measles and chicken pox vaccines. So, why not allow proof of immunity following SARS-CoV-2 infection as an opt-out for mandated Covid vaccination?

On February 2, 2022, public health officials from the CDC, NIH, and the Biden administration held a meeting with a handful of immunologists, virologists, and vaccine experts to determine whether proof of natural infection should count as a vaccination. This was a highly contentious issue. Some people who had been naturally infected were denied access to public venues or were losing their jobs because they had refused to be vaccinated.

Imagine that you were part of this meeting. As a participant, you would have been asked to weigh the following facts:

• During the week that the meeting took place, 2,500 Americans had died from Covid.

• A study in Kentucky had shown that vaccination boosted and extended immunity to Covid in those who had been previously infected.

• Proof of natural infection could be provided either by showing a positive PCR or antigen test, or by showing evidence of antibodies in the blood directed against the SARS-CoV-2 nucleoprotein, all of which could be easily faked or purchased off the internet.

• Many venues, like hospitals, nursing homes, and chronic care facilities, mandated vaccines because they were responsible for those at highest risk of serious disease. If caregivers faked a previous infection, those in their care were particularly vulnerable.

• Providing proof of immunity was yet another administrative hurdle at a time when existing bureaucracy already overwhelmed many.

The session ended with a split decision. Some were in favor of allowing natural infection to count (I was one of those people); others weren’t. In retrospect, it would have been reasonable not to mandate vaccination for people who had been previously infected, especially considering they might be barred from work for refusing vaccination. But hindsight is always 20/20. And those who argued against natural infection as an opt-out pointed to the fact that vaccinating those who had already been infected would only enhance and broaden immunity.


CHAPTER 14

A PRACTICAL GUIDE TO COVID TODAY


• Can we stop testing and masking?

• Who should receive Covid vaccines and boosters?

• Should Covid vaccines be tailored to the circulating strains?

• Should Covid vaccines be offered every year, like influenza vaccines?



This book was completed in June 2023. The advice that follows is based on the following assumptions:

1. SARS-CoV-2 continues to circulate the world.

2. SARS-CoV-2 continues to create variants. However, none of these variants resists protection against severe disease following immunization or natural infection in otherwise healthy people.

3. SARS-CoV-2 variants might become less virulent but not avirulent, meaning that people infected with these new strains could still be hospitalized and die. In other words, SARS-CoV-2 doesn’t become another common cold virus.

4. The number of people hospitalized or killed by Covid every year begins to resemble that of influenza, respiratory syncytial virus (RSV), and the other winter respiratory viruses.

5. Virtually everyone in the United States continues to act as they did before the pandemic, no longer changing the way they live, work, or play. Schools and businesses remain open. Large outdoor and indoor sporting events occur without restrictions.

Assuming all these things are true, how can we continue to protect those who are most susceptible to dying from Covid? Specifically, how can we protect the 54 million Americans who are over 75; the 1.2 million living in nursing homes; the millions with high-risk medical conditions such as chronic lung, heart, or kidney disease; the nine million who are severely immune compromised and don’t adequately respond to Covid vaccines; and the three to four million babies born every year who, by six months of age, will be fully susceptible to this virus?

CAN WE STOP TESTING AND MASKING

Every winter, viruses such as influenza, respiratory syncytial virus (RSV), human metapneumovirus, parainfluenza virus, adenovirus, human coronaviruses, rhinovirus, and others cause tens of thousands of people to suffer, be hospitalized, and die. The only year that this didn’t occur was 2020. By closing businesses, shuttering schools, isolating, quarantining, masking, and restricting travel, we essentially eliminated many of these winter respiratory viruses, which tells you how much worse Covid might have been had we not implemented those restrictions. In the winter of 2022–23, respiratory viruses returned—some, with a vengeance. RSV overwhelmed many pediatric and adult hospitals and intensive care units, as did influenza.

What should we do now for people who have congestion, cough, sore throat, runny nose, fever, muscle aches, and joint aches—all symptoms of Covid, as well as these other winter viruses? As of 2023, the CDC recommended that people with respiratory symptoms test for Covid and, if positive, isolate themselves until they are symptom free and testing negative. The CDC also suggested that people who are exposed to someone known to have Covid or are about to encounter someone at high risk of severe Covid should test themselves.

Should we continue with these recommendations indefinitely? Frankly, even if these CDC recommendations remained in place through 2024 and beyond, few would follow them.

Here’s another way of approaching this. If you have symptoms of a respiratory viral infection, and are in a high-risk group, test for Covid. If you have Covid, take an antiviral medicine early in the illness. If you aren’t in a high-risk group, don’t test for Covid.

During the pandemic, many people felt that if they had respiratory symptoms but tested negative for Covid, they could go about their daily activities as before, comfortable that they weren’t spreading a harmful virus. This didn’t make much sense. Other winter respiratory viruses can be similarly deadly. For example, every year in the United States:

• Influenza causes 140,000 to 800,000 hospitalizations and 12,000 to 60,000 deaths—100 to 200 of those deaths occur in children.

• RSV causes about 80,000 hospitalizations in children and 100 to 300 deaths. In the elderly, RSV causes between 100,000 and 180,000 hospitalizations and 8,000 and 14,000 deaths.

• Parainfluenza virus causes about 70,000 hospitalizations and 440 deaths.

In other words, you don’t have to be infected with Covid to be sick or die or transmit a virus that could harm or kill others.

As Covid hospitalization and death rates are now approaching the rates of these other viruses, wouldn’t it make sense to treat them all the same? Given this, I recommend that if you have symptoms consistent with a viral respiratory tract infection, such as sore throat, congestion, cough, or fever (and aren’t in a high-risk group), just assume that you have Covid or one of these other respiratory viruses and stay home until you no longer have significant symptoms, especially fever. If you can’t stay home, wear a mask until your symptoms are gone, and have children who can wear a mask do the same. Masks clearly decrease transmission of the virus; they aren’t foolproof, but they are much better than not masking. For those who can’t or won’t wear a mask, keep them home until they are significantly better.

This is the best way to lessen the burden of these terrible diseases. This approach would mean a dramatic change from what we have been doing. But it makes more sense than treating Covid differently from these other infections when all can be harmful. Also, given that transmission of virus can occur before symptoms develop, prevention of transmission won’t be absolute.

At some point in the future, a rapid home test might be available for all respiratory viruses. Then those in high-risk groups can know whether they should treat themselves for Covid (with Paxlovid or remdesivir) or influenza (with Tamiflu).

WHO SHOULD RECEIVE COVID VACCINES AND BOOSTERS

Vaccines

Because SARS-CoV-2 and its many variants will continue to circulate the world for decades, if not longer, everyone more than six months of age is at risk of severe illness and should be vaccinated. For people who have been naturally infected but never vaccinated, two doses of an mRNA-containing vaccine will broaden and lengthen immunity. For people who have never been naturally infected, three doses of a Covid vaccine are as effective as two doses plus a natural infection (see chapter 13). These recommendations might change as different vaccines become available.

Pregnant people represent a special group of adults who should be vaccinated during every pregnancy. First, to protect themselves. Pregnant people are much more likely to be hospitalized, admitted to the intensive care unit, placed on a ventilator, and die from Covid than people of the same age who aren’t pregnant. Second, although the CDC now recommends Covid vaccines for children, these vaccines aren’t available for babies younger than six months of age. People who receive a Covid vaccine during pregnancy will develop protective antibodies in their bloodstream that, beginning at around 32 weeks gestation, will be passively transferred to their baby through the placenta. These antibodies will protect babies in the first six months of life, before they are able to receive a vaccine. During the fall of 2022, babies were the group of children most likely to be hospitalized with Covid, primarily with croup and bronchiolitis (inflammation of the small breathing tubes in the lungs).

Pregnant people reasonably worry whether the vaccine given during pregnancy will be safe for their baby. But studies have shown the mRNA vaccines, which are contained in lipid nanoparticles, don’t enter the baby’s bloodstream. Also, millions of people have now been vaccinated during pregnancy. Tens of thousands of these people have been compared with pregnant individuals who didn’t receive the vaccine to determine differences in pregnancy outcomes (such as miscarriages) or neonatal outcomes (such as birth defects). No differences were found. The only difference was that pregnant people who were vaccinated were less likely to suffer severe Covid and more likely to have babies who were protected against the disease.

Boosters

The question of who should receive Covid boosters depends on how long protection against severe disease lasts. Four groups appeared to benefit from booster vaccines given in the fall and winter of 2022–23: people who were immune compromised, people who had high-risk medical conditions, people older than 75, and pregnant people. Booster doses of a vaccine lessened the risk that people in these groups would be hospitalized or killed by Covid. These groups will likely continue to benefit from a Covid vaccine given every fall. But it remains incumbent upon the CDC and academic researchers to prove that.

How about everyone else? Should healthy people less than 75 years of age who have received three doses of vaccine or two doses plus a natural infection also receive a yearly vaccine to lessen their risk of hospitalization? By the middle of 2023, the answer to that question was no, but that might change. It is again up to the CDC to determine how long protective immunity against severe disease lasts for younger, healthy people. These CDC studies should be done in concert with academic immunologists who can, at the same time, determine how long memory B and T cells last. These are the immune cells that likely best correlate with protection against severe disease.

Researchers must also determine how long protection against severe disease lasts for children who were vaccinated between six months and five years of age. Or between five years and 11 years of age. Or between 11 years and 17 years of age. Are all groups the same? Does the age of vaccination determine how long immunity lasts? Also, how long does protection against severe disease last for people who have been vaccinated but not naturally infected, or naturally infected but not vaccinated, or both vaccinated and naturally infected?

Moving forward, we need to understand these issues. We shouldn’t vaccinate everyone every year just because we don’t know. In the years ahead, it is incumbent upon the CDC to determine who is being hospitalized and killed by Covid. What are their ages? What is their immunization status? At what age were they first vaccinated? How long ago were they boosted? Did they have other medical problems? Did they take antiviral medicines? Only with this knowledge will we learn who needs to receive booster dosing and who doesn’t.

I’m under 75 and otherwise healthy. I have received three doses of a Covid vaccine; the last dose was given in November 2021. Six months later, in May 2022, I had a mild Covid illness caused by one of the Omicron variants (probably BA.2). I will likely be protected against severe Covid for years. But I don’t know that. And I need to know. I will look to the CDC and academic researchers to determine how long immunity against severe disease lasts for people like me and then, and only then, will I get a booster dose.

SHOULD COVID VACCINES BE TAILORED TO THE CIRCULATING STRAINS

By the beginning of 2023, there was little reason to include Wuhan-1 (the ancestral strain) in Covid vaccines. Covid vaccines will likely be tailored to the circulating strain or strains in either monovalent, bivalent, or multivalent vaccines. The advantage of moving away from the ancestral strain in vaccines is that the ancestral strain is gone and unlikely to return. Also, for people who have never been vaccinated or naturally infected, vaccinating with strains that are circulating will provide much better protection against mild illness, at least in the short term. Tailoring the vaccines to the circulating strains would also be of value to those who are so medically frail that even a mild infection could land them in the hospital.

In May 2023, the WHO recommended that Covid vaccines contain only one of the Omicron strains. In June 2023, the FDA’s vaccine advisory committee recommended that the 2023–24 Covid vaccine contain one of the Omicron variants (XBB.1.5) and that the vaccine would no longer contain the original ancestral strain.

SHOULD COVID VACCINES BE OFFERED EVERY YEAR, LIKE INFLUENZA VACCINES

Every year, the CDC recommends an influenza vaccine for anyone over six months of age. That’s because influenza viruses change so much from one year to the next that natural infection or immunization the year before doesn’t protect against severe disease. Like Covid vaccines, the goal of influenza vaccines is to keep people out of the hospital, out of the intensive care unit, and out of the morgue.

To determine which strains to include in the yearly influenza vaccine, members of the FDA’s vaccine advisory committee gather in the first week of March to listen to presentations by the Department of Defense, WHO, FDA, and CDC. Presentations focus on which influenza strains are circulating in countries in the Southern Hemisphere, such as Australia and South America, where winters precede those in the United States. Influenza strains circulating in these countries around March often predict which strains the United States will see in September. After the decision is made on which strains to include, companies make the vaccine—a process that takes about six months. If the FDA advisory committee incorrectly predicts which strains to include in the annual influenza vaccine, which has happened three times in the past 20 years, the results can be disastrous; a miss is a mile. Vaccine efficacy against severe influenza when the strains in the vaccine didn’t match the circulating strains was less than 15 percent. In other words, protection against severe influenza is strain-specific.

Is SARS-CoV-2 similar enough to influenza virus to require a yearly vaccine? Asked another way, does SARS-CoV-2 change so much from one year to the next that people who were previously vaccinated or naturally infected or both are no longer protected against severe illness? At the beginning of 2023, the answer was no. Healthy young people who had been vaccinated against SARS-CoV-2 remained protected against severe disease the following year because, although new variants continued to evolve, the parts of the virus that were recognized by T cells remained virtually unchanged (see chapter 8). Unlike influenza, protection against serious disease has not, thus far, been strain-specific.


EPILOGUE

LESSONS LEARNED (OR NOT)

Will our experiences with SARS-CoV-2, which by the beginning of 2023 had killed a little less than seven million people worldwide, prepare us better for the next pandemic? The following lists some of the painful lessons—and a few wins—from the Covid experience.

LESSON #1: SURVEILLANCE

Although some continue to debate whether SARS-CoV-2 was a product of nature or a product of man (which at this point is no longer debatable), one thing is clear—the virus originated in China. And China waited far too long to tell the world that a novel virus was killing thousands of people. We need a robust international surveillance system that doesn’t depend on one nation acting responsibly. This system could be directed by scientists and public health officials representing all countries and regions of the world. China’s reluctance to allow scientists from other countries to examine what was happening in Wuhan only fueled conspiracy theories and further delayed our understanding of this virus.

LESSON #2: GETTING READY FOR THE ONSLAUGHT

The United States is a technologically advanced, wealthy country. Early in the pandemic, however, it didn’t act like one. Nurses were wearing bandannas and plastic bags when proper face masks and gowns were unavailable. States were fighting with each other to procure ventilators. Hospitals were overwhelmed. Accurate and reliable Covid test kits were delayed.

Once it had become clear that a pandemic was at hand, President Trump should have immediately used his authority through the Defense Production Act to order the manufacture of masks, gowns, and ventilators and to provide resources to create more hospital space. Also, instead of making its own test kits, which took far too long and were initially inaccurate, the CDC should have enlisted the help of commercial laboratories. These problems were easily solved. Several other countries did a far better job of preparing for and responding to the Covid pandemic than the United States.

LESSON #3: OPERATION WARP SPEED

Perhaps the brightest point of light during the Covid pandemic was Operation Warp Speed. Only 11 months after SARS-CoV-2 was isolated, two vaccines had been tested in large clinical trials and found to be safe and effective. Later, the White House successfully partnered with pharmacies and hospitals to distribute and administer vaccines, as well as provide test kits and antivirals. It was an amazing effort and bodes well for our ability to create and distribute vaccines against future pandemic viruses.

LESSON #4: VACCINATING THE WORLD

The United States has the technological capacity and resources to vaccinate the world. It wouldn’t be an altruistic act. SARS-CoV-2 will continue to circulate and continue to create variants for decades to come. Indeed, at the beginning of 2023, more than one-third of the people living on the planet had not received a single dose of a Covid vaccine. The degree to which other countries are at risk for severe disease is the degree to which we are all at risk. No one is safe until everyone is safe.

LESSON #5: GETTING THE PUBLIC TO UNDERSTAND THE SCIENTIFIC PROCESS

When I was a pediatric resident at the Children’s Hospital of Philadelphia, I learned that babies should be placed on their stomachs after eating. That way, if they regurgitated breast milk or infant formula, they wouldn’t aspirate it into their lungs. Bad advice. As it turned out, babies were more likely to die of sudden infant death syndrome (SIDS) if they slept on their stomachs than on their backs.

In the early 1990s, about 10 years after I finished my pediatric residency—when it had become clear that babies were more likely to die from SIDS if they slept on their stomachs—the American Academy of Pediatrics launched its “Back to Sleep” campaign, encouraging parents to place babies on their back to sleep. The incidence of SIDS plummeted. What I had learned during my pediatric residency was wrong. This didn’t mean that the senior physicians who taught me pediatrics were bad doctors. It only meant that we learn as we go. As is true for every aspect of science and medicine.

Recommendations for the treatment and prevention of Covid have evolved as we’ve learned more about how SARS-CoV-2 is transmitted and who is at greatest risk. For example, early in the pandemic it was unclear exactly how the virus was spread. Was it spread solely by small droplets from the nose and mouth? Or could the virus also live on surfaces, like cans in a grocery store? We were told to wash our hands constantly and clean surfaces and store-bought items. Eventually, it became clear that while masking was important, washing and cleaning had a lesser impact.

Scientists, clinicians, and public health officials should be careful to inform the public that all recommendations are based on what we know at the time and that things might change. Otherwise, the fluidity of scientific knowledge will remain disconcerting. We learn as we go. This will always be true.

LESSON #6: STOP THE SPREAD OF MISINFORMATION

Good luck with this one. It’s like trying to stop the devastation of Hurricane Katrina with a plastic cup. If social media continue to provide a platform for misinformation, which is inevitable, this will remain an impossible task. The good news is that many websites, blogs, webinars, videos, and podcasts provide excellent counters to misinformation for people looking to fact-check. We should do everything possible to keep these responsible sites front and center.

LESSON #7: GRASS ROOTS CAMPAIGNS CAN ENGENDER TRUST

Although countering misinformation at a national or statewide level is virtually impossible, it’s possible at a local level. During the Covid pandemic, Dr. Ala Stanford showed us the way. She and her Black Doctors Covid-19 Consortium (BDCC) sat in people’s homes in North Philadelphia and provided residents with a consistent and trustworthy source of information. And, in a community resistant to vaccination, she and her colleagues reassured and educated more than 50,000 residents to vaccinate themselves and their children. It’s one of the many heartening moments during this pandemic.

LESSON #8: SEPARATE POLITICS AND SCIENCE

Again, good luck with this one.

For the first time in human history, deaths from a vaccine-preventable disease were divided along party lines. As of December 2022, 37 percent of Republicans but only 9 percent of Democrats were unvaccinated. Seventeen of the 18 states with the lowest vaccine rates voted for Donald Trump in 2020; not surprisingly, these were the states that had the highest death rates from Covid per capita. Republicans in positions of power who discouraged vaccination were complicit in the premature deaths of their followers. (Because it’s about resources and values, public health will always to some extent be political. But it doesn’t have to be partisan.)

If, as is currently the case, politicians believe they can garner more votes by sounding a libertarian, government-off-my-back, ignore-public-health-officials, vaccines-are-dangerous, no-vaccine-mandates diatribe, they’ll do it. Politicians are rarely statesmen; rather, they’re the wetted-finger-to-the-wind crowd, perfectly willing to tell their constituents what they want to hear, even if it puts everyone’s health at risk. Or, as historian John Barry notes, “When you mix politics with science, you get politics.”

Trying to get politicians to act like statesmen, instead of shilling for the biggest applause lines, will be about as easy as teaching algebra to goldfish.

LESSON #9: FOLLOW THE SCIENCE

Donald Trump’s arm twisting to approve hydroxychloroquine was a sad day for FDA officials, whose job is to protect the American public from products that are unsafe or ineffective—which, in the case of hydroxychloroquine, was both. And Trump’s promotion of bleach as a cure for Covid was a grotesque parody of the scientific process.

In the wake of these disastrous decisions, the Biden administration promised to “follow the science.” But in several instances, his administration also made mistakes. The use of the term “breakthrough” to describe a mild or asymptomatic infection set an unrealistic bar for Covid vaccines. Similarly, the continued promotion of the bivalent vaccine booster in 2022 as better than the monovalent vaccine wasn’t supported by evidence.

Many in the academic community stood up to question the administration’s message, pointing to the science. As a result, the public was confused. At this point, the administration should have admitted its mistakes. It’s OK to be wrong. And it’s OK to change recommendations when new data are available. But don’t keep doubling down, which only further erodes trust—not only from the public, but also from members of the scientific and medical community.

It’s not hard to fix this. Public health officials need to quickly update recommendations based on new data, no matter how painful or contradictory to what was previously believed to be true. Educate about the reasoning behind the change, and then trust the American public to understand that some recommendations might change when dealing with viruses or vaccines with which we’ve had little previous experience.

None of the mistakes the Trump and Biden administrations made were nefarious. President Trump believed that hydroxychloroquine was a lifesaver, and President Biden believed that a bivalent vaccine containing the circulating strains was better than what we had. The bivalent vaccines in 2022–23 were certainly as good as the monovalent vaccines. And they were important in keeping those at highest risk out of the hospital. Moving forward, Covid vaccines will likely be constructed in a manner that clearly makes them better. But in the meantime, public health officials don’t need to overstate claims of efficacy.

LESSON #10: PRIORITIZE THE MOST VULNERABLE

Although everyone at every age is susceptible to Covid, not everyone is equally susceptible to serious illness. Elderly adults suffered a death rate about a thousandfold greater than children; indeed, about 40 percent of all Covid deaths occurred in nursing homes. Similarly, studies of booster dosing showed that those most likely to benefit included people over 75, people with multiple health problems, people who were immune compromised, and pregnant people. For as long as this virus circulates, the primary focus should be on protecting these four groups.

LESSON #11: DON’T IGNORE THE POWER OF ANTIVIRALS

One problem with the groups at highest risk of dying from Covid is that many don’t develop a good immune response to vaccination—no matter how many times they are boosted. For that reason, when the focus was almost solely on boosting and boosting and boosting those high-risk groups, antivirals were underemphasized. Consequently, many deaths were avoidable. False notions about the harms caused by Paxlovid also limited uptake. Indeed, so prevalent was the fear of Paxlovid that in November 2022, The Atlantic wrote a piece titled, “Inside the Mind of an Anti-Paxxer.” Unlike anti-vaccine activists, anti-Paxxers were not aligned with the political Right. Rather, the single driving force against using Paxlovid was fear of Paxlovid rebound, which isn’t a real thing.

LESSON #12: THE CURE SHOULDN’T BE WORSE THAN THE DISEASE

Early in the pandemic, when antivirals, monoclonal antibodies, and vaccines weren’t available, the only strategy for decreasing Covid was limiting human-to-human contact. We closed businesses and shuttered schools. No one paid a bigger price for this strategy than children, who suffered severely from the lack of education and socialization; the impact of these deficits will no doubt be felt for years to come. Our interest in getting children back to school should have been just as intense as our interest in getting people back to work. Indeed, early in the pandemic, the American Academy of Pediatrics recommended against school closures, which as it turned out, was probably the best advice.

LESSON #13: DON’T BYPASS VACCINE ADVISORY COMMITTEES

During the pandemic, the production and testing of vaccines were performed quickly. Occasionally, independent vaccine advisory committees like the CDC’s Advisory Committee on Immunization Practices (ACIP) or the FDA’s vaccine advisory committee were bypassed—especially regarding recommendations about booster dosing and bivalent vaccines.

This is never a good idea. The advantage of seeking advice from these committees, in addition to the fact that they are composed of scientists and clinicians who are independent of both the government and pharmaceutical companies, is that committee hearings are open to the public. Anyone can watch the deliberations online. This allows everyone, including the media, to hear discussions about the strengths and weaknesses of the science behind specific policy decisions. Also, all the materials presented at these meetings are available to the public.

LESSON #14: IMPROVE CDC SURVEILLANCE SYSTEMS

Throughout the pandemic, we needed to know much more about who was being hospitalized and who was dying from Covid. What were their ages, ethnic backgrounds, vaccination status, booster status, and underlying health problems? Had they received antivirals or monoclonal antibodies? Where did they live?

Wastewater analysis would have given us a heads-up on potential Covid surges, as well as the variants that would likely be associated with those surges. This kind of information was critical for making decisions about vaccines and antivirals, but it was slow in coming. Indeed, public health officials often relied on data generated in Canada, Israel, and the United Kingdom, all of which had national health systems.

During the pandemic, it became clear that some patients said to be admitted for Covid weren’t admitted because they had Covid. Rather, they were admitted for other reasons and just happened to be infected, often asymptomatically, at the same time. A study performed in Massachusetts, Pennsylvania, and Illinois, in which all hospital admissions for Covid were thoroughly reviewed, found that at least 25 percent of what had been counted as Covid hospitalizations were incidental infections. In some instances, rates of incidental Covid were as high as 75 percent.

In December 2022, to obtain more reliable information as to who was and wasn’t hospitalized for Covid, a prestigious infectious diseases group called the Society for Healthcare Epidemiology of America requested that all hospitals discontinue routine Covid testing on patients admitted to the hospital who were asymptomatic, given that many had been counted as Covid admissions.

The CDC needs to shore up its data gathering capacity if we are to be better prepared for the next pandemic.

IN A TALE OF TWO CITIES, a book published in 1859 about the French Revolution, Charles Dickens wrote, “It was the best of times, it was the worst of times, it was the age of wisdom, it was the age of foolishness …” Such was the case with the Covid pandemic.

On the one hand, science saved lives. Eleven months after identifying the virus, the United States had performed two large clinical trials using a novel vaccine strategy, producing vaccines that were remarkably safe and effective. Then it determined how to mass-produce, mass-distribute, and mass-administer them for free, without a preexisting infrastructure for mass-vaccinating adults in place. Covid vaccines were estimated to have saved at least 3.2 million lives. These accomplishments offer hope for how quickly we can respond to the next pandemic.

On the other hand, public health officials had inadvertently leaned into a libertarian left hook. At least 30 states have now passed laws limiting health authorities from imposing protective measures without permission from state legislators. “The courts are leaving us vulnerable,” says Wendy Parmet, director of Northwestern University’s Center for Health Policy and the Law.

When the next pandemic hits:

• California, Connecticut, Delaware, Florida, Georgia, Louisiana, Montana, New Mexico, New York, North Carolina, North Dakota, Ohio, Oklahoma, South Carolina, and West Virginia will prohibit state governments, schools, and businesses from mandating masks.

• Arizona, Arkansas, Georgia, Florida, Indiana, Montana, New Hampshire, North Dakota, Oklahoma, Tennessee, Texas, and Utah will prohibit state public health agencies from mandating vaccines.

• Health officials in Ohio won’t be able to shutter businesses or schools, even if they are the epicenter of an outbreak. Nor will they be able to enforce quarantines, a staple of public health.

• The CDC, handcuffed by a ruling from one judge in Florida, will not be allowed to mandate masks for travel.

• According to a March 2023 ruling by a Texas judge, the president will not be allowed to mandate a vaccine for federal employees.

“One day we’re going to have a really bad global crisis and a pandemic far worse than Covid, and we’ll look to the government to protect us, but it’ll have its hands behind its back and a blindfold on,” said Lawrence Gostin, director of Georgetown University’s O’Neill Institute for National and Global Health Law. “We’ll die with our rights on—we want liberty, but we don’t want protection.”

ON SUNDAY, DECEMBER 7, 1941, a little before 8:00 a.m., a surprise attack by the Japanese military at Pearl Harbor in Honolulu, Hawaii, killed 2,400 servicemen, ushering in America’s involvement in World War II. Americans pulled together, working as one: victory gardens, charity drives, Rosie the Riveter, a large volunteer army. More than 400,000 American soldiers lost their lives to defend this country. We all grieved this shared national tragedy. But we were in it together.

On April 12, 1955, Thomas Francis, standing at the podium in Rackham Hall at the University of Michigan, declared a newly tested polio vaccine to be “safe, potent, and effective.” During the 1940s and 1950s, polio was a feared and devastating infection. Americans responded by sending their dimes to the National Foundation for Infantile Paralysis, otherwise known as the March of Dimes. Americans donated millions of dollars to that organization, which led to a vaccine that eventually eliminated polio from most of the world. We made this vaccine. We did this. We saw polio for what it was—another shared national tragedy—and we responded.

On September 11, 2001, two planes hijacked by Islamic jihadists plowed into both towers at the World Trade Center in New York City, killing 2,977 people. Police and firefighters rushed into the collapsing buildings trying to save lives. We all hugged each other and cried, once again united by a shared national tragedy. To further unite us, President George W. Bush made it clear that this event had nothing to do with Muslim Americans. “The face of terror is not the true faith of Islam,” he said. “That’s not what Islam is all about. Islam is peace. These terrorists don’t represent peace.” Again, we were all in this together.

On January 20, 2020, the first case of SARS-CoV-2 occurred in the United States. During the next three years, more than a million Americans would lose their lives to this infection. Using a novel technology, we created safe and effective vaccines in record time. Even without proper personal protective equipment, nurses and doctors worked extra hours. It was all hands on deck. People like Ala Stanford, using her own money, tested and vaccinated tens of thousands of residents in an underserved area in North Philadelphia. Again, we responded to a national tragedy. We saw ourselves as part of a whole.

It’s in us. We can do this. When we see ourselves as part of something greater, we tap into the better angels of our nature.

In this book, I have told the story of the 2020–23 Covid pandemic. How will we write the story of the next one?
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