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Nothing was ready for the war which everyone expected.

—Leo Tolstoy, War and Peace



For every complex problem there is an answer that is clear, simple, and wrong.

—H. L. Mencken








PROLOGUE


What’s past is prologue.

—William Shakespeare, The Tempest


It was the morning of December 30, 2019.

My partner, Fern, and I were on our way to the airport for a flight from Minneapolis–St. Paul to Spokane, where we would rent a car and drive to visit her family in Idaho for New Year’s. We were heading down Interstate 494 when my cell phone rang. It was Lisa Schnirring, the news editor at CIDRAP—the Center for Infectious Disease Research and Policy at the University of Minnesota—which I founded in 2001 and direct.

“Mike,” she began, without any introduction or her usual pleasantries, “ProMED is citing reports from Hong Kong and Taiwan about a mysterious pneumonia outbreak of unknown origin in Wuhan, China.”1 ProMED, the Program for Monitoring Emerging Diseases, which was established by the International Society for Infectious Diseases, at the time was one of the go-to online sources the public health community used for alerts about new and potentially significant infectious disease outbreaks.

“They’re saying Chinese health officials are investigating,” Lisa continued, “and the outbreak seems to be linked to a local seafood market.”2

“Unknown origin” was not a phrase we liked to hear, and “seafood market” could mean a lot of different things. Asian food markets were often referred to as “wet” markets because of the continual melting of the ice that kept the fish fresh. But there was another meaning to “wet,” since both domestically raised and wild animals, poultry, ducks, and geese were sold live and then slaughtered when purchased, a potential epidemiological nightmare of spraying bodily fluids, bloody ground, and cross-species germs mixing in the open air.

Every time epidemiologists or public health officers hear about an outbreak of unknown origin in some remote location, we begin mentally playing the odds, in the same way I imagine a seismologist does with a tremor reading, or a meteorologist with the National Hurricane Center does upon noting a tropical cyclone forming off the African coast. Is there something to this, or is it just background noise? Is this something to alert the public to, or will it only cause needless worry and social disruption?

Yet, always, in the backs of our minds: Could this be the Big One?, the pandemic that lurks as an ill-defined catastrophe in our fevered imaginations, threatening to test every scientific, governmental, and human resource we have. For people in my business, that prospect is at once too overwhelming to contemplate and too devastating not to.

The first thing we needed to figure out was whether the so-far-anecdotal reports were real, and whether or not they meant anything. Halfway around the world, and with so little specific information, it was hard to say. A lot of people in and out of the public health sector rely on CIDRAP News, and I never want us to be either caught flat-footed or guilty of crying wolf. Releasing sketchy information from CIDRAP before we knew the full story could create an echo-chamber effect, as other reporting agencies would pick up on it and spread the word. We needed to be careful not to contribute to the confusion before we had more data, but we didn’t want to be behind the curve, either. Our credibility and, ultimately, public health’s credibility were on the line.

“If you can confirm this from other sources, we should go with it,” I said to Lisa. “Ask around and text me if you come up with anything. I’ll call you when we get on the ground in Spokane.”

“Right,” she said. “I’ll let you know.”

As the plane rose through the clouds, I mulled over the possibilities. It was probably nothing to get excited about, I reassured myself. Pneumonia is pretty common, especially in older people. Often, physicians never identify the microbe causing the infection. In the medical realm, we’re trained to consider common things over the more esoteric possibilities: When you hear hoofbeats, look for horses, not zebras, as the old saying goes.

Then again, all of us in public health are haunted by the memory of the cluster of cases of the rare Pneumocystis carinii pneumonia in Los Angeles and Kaposi sarcoma in New York that heralded the first American appearance of human immunodeficiency virus—HIV—in June 1981. As a Minnesota Department of Health epidemiologist, I happened to be at the CDC (Centers for Disease Control and Prevention) working on toxic shock syndrome the day Dr. James “Jim” Curran, head of the Sexually Transmitted Disease Control Division, who was to become one of the world’s leading experts on HIV/AIDS, was assigned to investigate the first reports of that outbreak. Since Jim was working on a study of a new hepatitis B vaccine in gay men and I had been doing a study on how healthcare workers at a single hospital in Minnesota had become infected with hep B, he asked me to participate in a meeting with some of the leading lights in infectious disease at the CDC. At the time, none of us sitting around that table in the CDC director’s conference room knew quite what to make of the data.

That meeting was certainly on my mind as I thought about Lisa’s report. I was troubled by the possibility of a cluster of pneumonia cases and the mention of the live/wet market. The first indication of influenza outbreaks is often a pneumonia cluster, and with all the flu strains we were currently tracking, we really didn’t want any of them to take off as H1N1 influenza virus had in 2009, or turn out to be something even worse. I was one of a small group that had studied pandemics most of my career and therefore had a pretty detailed sense of their potential to kill or harm both people and animals. In 2005, in a highly unusual, coordinated effort with three major journals—the New England Journal of Medicine, Nature, and Foreign Affairs—I authored overview pieces for each publication on preparing for the next pandemic. Later, when Mark Olshaker and I published Deadliest Enemy: Our War against Killer Germs in 2017, we warned that a novel flu strain would be the most likely cause of a new pandemic on the order of the Great Influenza of 1918. We even included a fictional but realistic scenario showing how destructive and shattering such a disaster would be to all aspects of modern life.

In the course of this research and experience, one thing had become clear to me: You never know when a black swan event is going to turn into a red alert.

For me, that was the beginning of the Covid-19 pandemic, which turned out to be the most momentous, as well as the most painful, experience of my career in epidemiology so far, one that included both triumph and tragedy. We saw the development and production of a new class of vaccines that saved millions of lives. But we also knew that when the record of Covid-19 was finally compiled, there would be a lot to answer for: mistakes of judgment, denial of scientific evidence, overpromising and underperforming leadership, misleading or confusing communications, reliance on “experts” who actually weren’t, inadequate drugs and supplies, insufficient healthcare facilities and personnel, intensified economic inequality, and institutions floundering to meet their stated missions. Some of these were understandable under the extraordinary circumstances. Some I still can’t fathom.

It was understandable, for instance, that only a few of us in public health realized early that SARS-CoV-2, the virus that caused Covid-19, could be easily transmitted by infected individuals before they felt sick, or by those who never got symptoms. It was not understandable, on the other hand, that so many medical and public health officials were unable to consider or accept the fact that the virus was transmitted through the air across distances far greater than six feet from an infected person, or that a considerable percentage of that airborne transmission was microscopic aerosol particles rather than still tiny but heavier droplets expelled by sneezing or coughing that wouldn’t float in the air very long or travel far.

Some of the problems we collectively encountered were structural, and not quick or easy to solve. But they all have to be addressed if we are to have a chance of triumphing in the microbe wars.

When the Covid pandemic began, we had no way of knowing that, accounting for reported and the estimated number of unreported cases, upward of 20 million people worldwide would die from the new virus within its first three years, to the point that the average life expectancy in even highly developed / high-income countries would be shortened by a matter of years; that many more scores of millions would need hospitalization or even greater intensive care; that many children would be orphaned and many families would lose their breadwinners; that many blue-collar and service industry workers would lose their jobs, their homes, and more, to the economic impacts that amplified existing socioeconomic inequalities to an exponential degree; that many cases of cancer, hypertension, cardiovascular events, and other diseases would go from preventable or treatable to potentially serious or fatal because people could not get access to early diagnosis or treatment; that many people would have their lives thrown off course by an unpredictable range of debilitating “long Covid” symptoms that would keep them from working and have profound emotional, sociological, and economic effects; that childhood vaccination programs and international efforts to curb other serious health threats such as malaria, HIV/AIDS, tuberculosis, cholera, dengue, Zika, and mpox (formerly called monkeypox) would be diminished or curtailed; that we would lose many healthcare workers—both directly from infection and indirectly from burnout and from young people deciding against entering medical professions at all; that educational progress would be set back, with many children, particularly in lower-income environments, losing several grades’ worth of achievement; that global supply chains would be impacted, causing worldwide shortages and assembly-line shutdowns; that the entire perception of the workforce and office life would change, with widespread adoption of remote work; that the decline of brick-and-mortar retail and the rise of online sales would accelerate; that supply and labor shortages and too much government economic stimulation would combine with Russia’s invasion of, and protracted war with, Ukraine to trigger rampant global inflation; that the sociopolitical environment would become even more divisive in the United States and around the world, with vaccination, masking, and so-called lockdowns becoming proxy wars for partisan attitudes; and that trust in public health, the most valuable commodity in our arsenal, would erode to an alarming degree.

I’ve referred publicly to the Covid-19 pandemic as a microbial 9/11: a hinge in history where everything that comes after is radically different from everything that came before. But in a very real sense, as the preceding list illustrates, comparing the pandemic to that terrible and painful day in September 2001 does not do it “justice.” In the United States, after the attacks—particularly in the first few days and months—people across the country largely came together against a common foe and to rebuild what was lost. We committed untold resources to anti-terrorism and created entirely new government departments. And through all the tragedy, we knew that terrorism could not bring our society to its knees as the terrorists had hoped and expected.

Covid-19 was able to accomplish that in a matter of weeks.

While some continue to doubt Covid’s impact or importance, it is an undeniable fact, for example, that from March 2020 through October 2021, SARS-CoV-2 was the third-leading cause of death in the United States, behind only heart disease and cancer.3 During that time, we learned that our modern-world system of international trade and travel doesn’t work very well under extreme stress. For years after, the world struggled to recover from the initial impacts while simultaneously trying to adapt to a virus that refused to go away.

And yet, as bad and life-altering as that pandemic has been, it could have been worse. The Covid-19 virus killed 3.4 percent of those infected.4 Imagine, for example, if the next pandemic had the ability to kill on an order of magnitude closer to those of the previous two serious coronavirus outbreaks: the 15 percent rate of SARS (severe acute respiratory syndrome),5 first seen in 2002, or around 35 percent for MERS (Middle East respiratory syndrome),6 experienced ten years later.

Fortunately, these two viruses were not highly infectious in most people, thus avoiding a potential pandemic scenario. But what if there was a virus with those mortality rates but with the much more dynamic transmission ability of the Omicron variant of SARS-CoV-2?

Such a terrifying prospect is what we call the Big One—the disaster, the catastrophe, the cataclysm, that haunts the midnight of every responsible epidemiologist’s soul.

We’ve all heard repeated references to Covid-19 being the worst pandemic in a hundred years, as indeed it has been. But the one a century earlier was even worse, and a terrifying forecast of what we could be facing in the future.

The Great Influenza pandemic, which began in 1918 and circulated around the globe two and a half times by 1920, killed as many as 100 million people worldwide, far more than the blood-soaked world war that had recently ended.7 The pandemic so altered the status quo that the global average life expectancy declined by a matter of years.8 It is safe to say there was no one alive at the time who didn’t know someone who succumbed to that terrible virus. And though it became known as the “Spanish flu” (because Spain was a noncombatant in World War I, it didn’t censor its press and therefore reported case numbers openly), it is quite possible the Great Influenza first appeared in the unlikely location of Kansas.9 There is also evidence it might have originated across the globe in Vietnam or China.10 This uncertainty more than a century later shows how little we can be sure of in our ongoing war against deadly microbes.

As another frame of reference, HIV killed approximately 42 million people between 1981 and 2023,11 the third year of the Covid-19 pandemic. As horrible as that is, it’s not even close to the devastating potential of what an airborne-transmitted virus like a pandemic influenza strain or a new coronavirus could do in just a year or two.

You might conclude that with more than a century of scientific research and medical progress since 1918, we’d be in a far better position to combat a pandemic similar to the Spanish flu today. Sadly, we believe that assessment is built on a base of unfounded optimism. Compared with 1918, our modern world has almost four and a half times the population—ample human “wood” for the next viral wildfire; air travel that is possible between any two points on the planet within hours—far less time than a virus’s incubation period; vast encroachment on forests and natural habitats that harbor animals that are viral reservoirs; hundreds of millions of humans and viral host animals, such as pigs, poultry, and cows, living cheek by jowl in agricultural settings that are viral genetic breeding farms; impoverished and densely packed tinderbox megacities without adequate hygienic facilities or medical support; more than a billion international border crossings each year; and globally interconnected supply chains dependent on just-in-time delivery systems, making the whole world’s economy vulnerable to a disease that shuts down production in any one manufacturing region. Stated another way, humanity has become an extraordinarily efficient biological mixing bowl as well as a highly productive viral mutation factory. And on top of all these factors, the reality is that healthcare systems around the world are so broken—or, in some places, nonexistent—that we cannot adequately care for our populations in the best of times. Even in the United States, though Covid-19 was far less virulent than the 1918 flu, it still killed more people in the same amount of time—more than a million reported Covid deaths versus 675,000 for influenza.12

Clearly, Mother Nature still has the upper hand, and she is using many of the trappings of modern life to extend her reach, now against the backdrop of global climate change causing droughts that limit food and safe drinking water, and flooding that increases the transmission of vector-borne diseases such as malaria, dengue, and West Nile virus, spread by mosquitoes; and Lyme disease, spread by ticks.

This book is an attempt to reckon with our ever-more-perilous situation by someone with a prominent seat at the public health table from the very first days of the Covid-19 pandemic. Above all else, it is a story of conflicts: virus versus humanity, hubris versus humility, lofty vision versus dreams that can turn into nightmares. It is also about the mythology of what can be done in an ideal world versus the reality of what we can—and must—accomplish in the one we all live in. Its human characters include scientists and physicians, epidemiologists and public health officials, and politicians and media personalities, as well as millions of ordinary citizens around the world. Its microbial characters include influenza, smallpox, measles, cholera, Ebola, malaria, rabies, mpox, and the ever-increasing family of coronaviruses. It has other characters from the animal kingdom, too: bats, camels, and birds, to name just a few, play a critical role in harboring both influenza and coronaviruses.

Through all this, I stress humility, which is a strength, not a weakness. Indeed, it is an acknowledgment of reality. Bill Gates, who has had a major positive effect on global health in low-income regions through the work of the Gates Foundation (formerly the Bill & Melinda Gates Foundation), has quoted my epidemiologist friend Larry Brilliant: “Outbreaks are inevitable, but pandemics are optional.” While I admire the aspirational nature of the statement, I have seen no evidence that it is remotely true when a readily transmitted respiratory virus with the “right” characteristics (i.e., wrong to humans and animals) spills over to humans in even one location in the world. In fact, quite the contrary. With all the tools, techniques, knowledge, and human resources available to us, we can limit some outbreaks, as we have done with SARS, MERS, and Ebola, but any thought that a pandemic caused by a highly contagious, airborne-transmissible respiratory virus—what we refer to as a “virus with wings”—capable of being spread by people who have no symptoms, with even moderate pathogenicity, and for which limited to no previous immunity exists in humans, can be halted before it spreads around much of the world is pie in the sky sprinkled with pixie dust.

Certain influenza viruses and coronaviruses are the poster children for the “virus with wings” designation, though most have not previously caused a pandemic for reasons that are unclear. For example, SARS and MERS have caused deadly outbreaks around the world since 2003, but they were limited in the number of cases and relatively quickly brought under control because these viruses lacked the infectiousness of SARS-Cov-2. Despite the eighteen different H (hemagglutinin) types of influenza A, only H1, H2, and H3 have caused pandemics in the past hundred-plus years.13 Whether other influenza H-type viruses (like H5 or H7) will cause a future pandemic is unknown.

Another family of viruses—filoviruses—remains a big question mark with regard to pandemic potential. Ebola and Marburg, two of the most recognized diseases in this family, have been major public health concerns, as outbreaks have increased in number and size over the past twenty years. The illnesses are characterized as hemorrhagic fevers, with case fatality rates of 50 to 85 percent.14 The largest filovirus outbreak, from Ebola, occurred in West Africa and ran from July 2014 to June 2016. More than 28,000 people were infected and at least 11,300 died.15 Contact with body fluid of an infected person was considered the primary mode of transmission.

In the middle of that epidemic, I led an international group of twenty senior experts in Ebola virology and epidemiology to review what we knew about the virus and how it was transmitted. We summarized our review in mBio, a major infectious disease journal. We concluded that most cases did result from contact with the body fluids of infected individuals. However, after an exhaustive review of all the available outbreak investigation reports and laboratory research, we hypothesized that Ebola viruses have the potential to be respiratory pathogens; in other words, transmitted by traveling through the air.16 We received some serious negative pushback from the infectious disease community on our conclusions regarding respiratory transmission potential. None of the critics had any data to refute our conclusion; frankly, they just couldn’t accept that an airborne Ebola transmission might ever occur. Nothing has changed my scientific opinion since that 2015 publication that respiratory transmission might very well occur in a future outbreak in such a way to make a filovirus a potential virus with wings. I surely hope not, but we must be prepared for that possibility. The world has virtually no existing immunity to the filoviruses, so significant airborne transmission potential would put us in big trouble.

There are other respiratory-transmitted viruses that are highly infectious and might be capable of causing a pandemic. Measles is a good example. It is as infectious as influenza viruses and coronaviruses, but because it has undergone few mutations in the past fifty to sixty years,17 human immunity from a previous measles exposure, whether it be from infection or vaccination, is able to protect you. A similar situation exists with a number of other viral agents.

Of note, I don’t believe bacteria meet the qualification for a separate “bacteria with wings” category. Pneumonic plague, caused by the bacteria Yersinia pestis, was the scourge of the Middle Ages’ Black Death. However, today, the combination of effective antibiotics and rodent- and flea-control programs18 means it poses almost no risk of causing a modern pandemic. This is not to rule out the possibility of something unexpected or unknown emerging, but the cards are significantly stacked against that happening with bacteria.

But rapidly spreading respiratory virus–caused pandemics are as much a fact of life as war and crime. All we can do is our best to mitigate their effects and shorten their duration and spread.

It has often been said that in any conflict, we start off by fighting the last war. While this is sometimes leveled as a criticism, there is a reason military leaders and strategists study past battles and campaigns. Only by analyzing and understanding how previous approaches played out—what worked and what didn’t, which assumptions about the enemy turned out to be valid and which did not—can our fighting forces improve their preparation for the next confrontation.

Specific plans may go out the window at the first encounter with the enemy. But being ready for a range of eventualities would seem to be a critical exercise. General Dwight D. Eisenhower may have put it best and most succinctly when he declared to a military conference in 1957, “In preparing for battle, I have always found that plans are useless, but planning is indispensable.”

One of the ways government and public health officials try to prepare for pandemics and other natural and man-made disasters is through tabletop simulation exercises in which all the high-level participants must make critical split-second decisions, usually with incomplete information. I have participated in these exercises as both the leader who narrates the situation and series of events and a player making the decisions. Each of our chapters begins with such an episode from such a scenario.

In an attempt to show what it would take to prepare for the inevitable Big One, we have imagined another coronavirus pandemic, but with much higher virulence and transmissibility. Our thought experiment is the equivalent of a tabletop simulation exercise and has been vetted by experts on every relevant aspect. With this scientifically plausible and very possible exercise, we really could be staring at the Big One. Because such a pandemic would necessarily involve so many people and places, with so many moving parts, our thought experiment features a large cast of characters located around the world from all economic, social, and political strata—just as we’d see in real life. While it may seem overwhelming at first (again, as it would in an actual new outbreak), some characters will appear throughout multiple chapters as we go through the pandemic’s storyline. Each one plays a role in helping us illustrate and develop the key takeaways in the story. We have included a “Thought Experiment Cast of Characters” as an appendix to make it easier to keep track of everyone.

We’re all familiar with the science fiction and postapocalyptic stories, movies, and television shows that posit fatality rates of 75 or 90 percent, leaving only a handful of intrepid survivors to carry on and rebuild society. That, we can say, fortunately, falls in the realm of apocalyptic fiction. No infectious disease in human history has ever inflicted such devastation. But the reality is devastating enough.

For the sake of realism in our thought experiment, we have assumed that no major scientific or public health initiatives will be taken in advance of the pandemic, other than 2023’s declared US government’s Project NextGen, which aims to develop better coronavirus vaccines and antiviral drugs, and the National Institutes of Health (NIH) support for improved influenza vaccine development. While we certainly hope those efforts provide early, critical support to find better vaccines and drugs, we don’t believe the $5 billion investment and initial eighteen-month time frame are anything more than a down payment on the research and development we will need in order to accomplish this very important goal. Accordingly, our thought experiment will show the consequences of being essentially reactive rather than proactive in defending against lurking microbial threats—in particular, the sort that will make the pain and suffering from the Covid pandemic seem like a mere warning shot across the bow.

In progressive fashion, each chapter will deal with events and topics highlighted in that chapter’s fictional opening scenario. Though there will be some overlap due to the complex interrelatedness of so many of the issues, we have presented topics in the order that government, public health, and the public at large would have to face and deal with them when the Big One hits. We begin with an understanding of the basic science as a foundation in Chapter One and go from there to airborne transmission—a reality we faced with Covid and certainly will face with the Big One—in Chapter Two. The next chapters delve into the substance of how we will attempt to manage the pandemic: Chapter Three discusses mandates and other nonpharmaceutical mitigation efforts, Chapter Four addresses medical countermeasures, Chapter Five describes what we will need in terms of effective communication, and Chapter Six explains disease surveillance. Chapter Seven addresses policy and politics, and we conclude in Chapter Eight by discussing where we go from here.

In each chapter, we propose what can and should be done to prepare in terms of the topic under consideration, while at the same time calling out the simplistic notions that caused so much misinformation, distrust, and unnecessary suffering and deaths during the Covid pandemic, as they will do nothing to help us fight the Big One when it comes.

It is difficult for most of us to think in abstract terms about a vague threat sometime in the indeterminant future. But that is exactly what the military does, because its leaders know the consequences of not doing so are almost unimaginable. Failing to prepare for the next pandemic will surely mean the loss of countless lives, which will make any investment made beforehand seem insignificant when compared with the economic devastation unpreparedness will wreak.

Prior to Covid-19, we believed the next pandemic would be caused by another influenza strain. Even after the appearance of SARS and MERS, we didn’t think coronaviruses had the capacity to transmit and infect as efficiently as SARS-CoV-2 did, which gives us another compelling reason for humility as we collectively approach this subject. Now we realize that coronaviruses also have that potential.

At this point, we still see influenza and coronaviruses as the two viruses most likely to cause a pandemic on the order of the 1918 Great Influenza. But there are probably others lurking, possibly in a bat cave or on a farm where pigs and poultry are raised in close proximity.

Viruses can be maddeningly and chillingly unpredictable. The flavivirus Zika was first detected in a rhesus monkey in Uganda’s Zika Forest in 1947, and for more than six decades it was known to cause only a pink rash, conjunctivitis, occasional joint and muscle pain, or no symptoms at all.19 By 2015, however, it was triggering the paralyzing autoimmune Guillain-Barré syndrome,20 and by the time it reached Brazil, it was causing babies of infected mothers to be born with microcephaly21—smaller than normal heads and brains that do not develop properly. By the same token, before SARS, coronaviruses produced mild to moderate respiratory illnesses in humans. And within twenty years of SARS’s first appearance, we saw SARS-CoV-2 collectively kill millions.

Let us face the sober reality: We spend many billions of dollars every year on national defense and security in the United States, but pandemics have killed more human beings in modern times than all the wars in history. It is no exaggeration to say that each of us remains in far greater constant danger from microbial enemies than from human ones. What will it take to convince us that, short of a thermonuclear war or the slow-moving tsunami of climate change, the greatest threat we face to our national security and way of life is an invasion of deadly microbes?

We may find ourselves needing that planning far sooner than we expect. The time to start is now.
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