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‘If there is any “must read” book about COVID-19, this is, without a doubt, the one.’


Peter Jay Hotez, MD, PhD, National School of Tropical Medicine, Baylor College of Medicine


‘Part murder mystery, part practical how-to-survive guide, Dr Sanjay Gupta’s World War C is a tour de force. In this riveting book, Sanjay divulges, as few others can, what you didn’t hear about in the news during the pandemic, and equips us with the everyday tools to stay safe and chase life like never before.’


Andy Slavitt, former senior advisor of COVID-19 response, Biden White House


‘Drawing on his brilliant reporting from the front lines of the fight against COVID, Gupta has produced a book filled with practical wisdom and how we can become more resilient in an era of pandemics. Filled with hope and optimism, it draws on the lessons of the recent past to give people a grounded sense of how to navigate the future.’


Walter Isaacson, #1 New York Times bestselling author of The Code Breaker


‘With his characteristic curiosity, compassion, and humility, combined with unparalleled talent as a master-storyteller, Dr Gupta presents the defining history of the greatest public health catastrophe of our lifetimes. This is a must-read for how we can emerge stronger as individuals and as a society.’


Leana Wen, Washington Post contributing columnist, former Baltimore health commissioner and author of Lifelines


‘A mask, a bar of soap, some water, six feet of distance, and this remarkable book will help you to survive the next pandemic we are destined to face - and better understand the one we just lived through. While there’s no cure for COVID, World War C will inoculate you from the misinformation and the mistakes that have turned our world upside down.’


Scott Z. Burns, screenwriter, Contagion


‘Wisdom shared by Dr Sanjay Gupta enabled me to protect my family over the last eighteen months. Now this book will help everyone feel confident they have the resources and frame of mind to tackle whatever comes next.’


Francis Ford Coppola, five-time Acadamy Award-winning director
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About the Book


HOW DO YOU PANDEMIC PROOF YOUR LIFE?


CNN chief medical correspondent Dr Sanjay Gupta offers accessible, data-packed answers to our biggest questions about COVID-19: What have we learned about this pandemic and how can we prepare for – and prevent – the next one?


Dr Sanjay Gupta, one of the most respected frontline COVID-19 journalists, has had insider access to the most significant public health disaster of our generation. As the crisis unfolded, Dr Gupta reached out to the world’s top public health experts and regularly went behind the scenes with the scientists racing to find treatments and cures on five different continents. Now for the first time he’s sharing the stories you haven’t heard before and the lessons he’s learned in World War C, a book that will answer all our questions not only about what has happened, but about how our world will be forever changed in the years ahead.


Dr Gupta argues that we need to prepare for a new era, when pandemics will be more frequent and possibly even more deadly. He shows us exactly how we should prepare, from the perspectives of individuals, organizations, countries and the world. He answers critical questions:


•Can we stamp out the virus for good - and if not, how do we live with it and manage it daily?


•How did the new vaccines get developed so quickly, and how do they work?


•How can we prime our bodies to bolster immunity and face future infections?


•What should COVID-19 survivors know about protecting their future health?


•How do we plan ahead and keep our loved ones safe?


•How do you practically assess risk on a daily basis without becoming paralyzed by fear?


As the doctor who has been guiding us through this crisis with compassion, clarity and well-earned wisdom, in this book Dr Gupta will give you hope for the future along with real information that leaves you more resilient and secure.


DR SANJAY GUPTA is CNN’s Emmy Award-winning chief medical correspondent and the host of the acclaimed podcasts Coronavirus: Fact vs Fiction and Chasing Life, go-to resources for expert advice on how to stay healthy and safe. The #1 New York Times bestselling author of Chasing Life, Cheating Death, Monday Mornings and Keep Sharp, Dr Gupta lives in Atlanta, where he works as an associate professor of neurosurgery at the Emory University School of Medicine.









To the soldiers of COVID-19, from all the doctors,


scientists, and health care workers, to the survivors


and victims young and old.


To the children who will go bravely forward and carry


these important lessons to the next generation.


And to the collective breath of the world’s inhabitants . . .


and the nature in which we coexist on this planet and


persevere in our survival.











Ingenuity, knowledge, and organization alter but cannot cancel humanity’s vulnerability to invasion by parasitic forms of life. Infectious disease which antedated the emergence of humankind will last as long as humanity itself, and will surely remain, as it has been hitherto, one of the fundamental parameters and determinants of human history.


—William H. McNeill, Plagues and Peoples (1976)
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A “Pneumonia
of Unknown Origin”




The single biggest threat to man’s continued dominance on this planet is the virus.


—Nobel Prize–winning biologist Joshua Lederberg (1958)





New Year’s Eve 2019, Belize


I was drinking wine with, of all people, Francis Ford Coppola while enjoying the beautiful coast of this Central American paradise hours before we’d ring in 2020. We were there as part of a climate change charity and had spent the day touring the surrounding coral reefs. It was a perfect day, and I remember feeling very much at peace. I distinctly recall Coppola asking me about a potential new virus that had been detected in the People’s Republic of China. Earlier that day we had both read reports buried in the back of the newspaper about “an outbreak of respiratory illness in the central city of Wuhan.”1 Some were already comparing it to the 2002–2003 severe acute respiratory syndrome (SARS) epidemic. The local health authority there had released a concerning epidemiological alert, stating that twenty-seven people had fallen ill with a strain of viral pneumonia, and seven were in serious condition. Fifty-nine more suspected cases with fever and dry cough were transferred to a designated hospital. While details from the Chinese government were vague, scientists and others were sounding louder and more detailed alarms. Hong Kong scientist Dr. Li-Meng Yan said a scientist at China’s Center(s) for Disease Control and Prevention, with firsthand knowledge of the cases, was very worried, confidentially telling her the illness might already be spreading human-to-human. It was hard to know what to believe.


I remember everything about the moment sitting with the legendary filmmaker—the Godfather himself. I can still see both of his hands on the glass, filled with rich red wine. I can hear the clusters of family members romping on the beach and the kids giggling in the water. If I close my eyes, I can still smell the fragrant oceanfront air, rife with the tropics and the salt. Fact is, we were happy, and we were content. And, we had no idea how quickly that was all going to change.


We had no way of predicting that within just a few months, millions of people around the world would become infected, overwhelming entire health care systems. Or that many people would die alone, isolated from their family in their last moments due to the remarkable contagiousness of the virus. I could not imagine the nightmares I would continue to have of those particular scenes more than a year later. My sleeping mind filled with patients lying prone on their bellies while brave nurses in full protective moon suits held screens in front of their faces so they could try for that final good-bye.


Borders would close. Schools and colleges would shut their doors. Students would be abruptly sent home. I would spend more time with my wife and three daughters in one year than in the previous ten. Parents would wring their hands in the sudden messy juggle of overseeing their kids’ distance learning and holding on to their jobs—if they were lucky enough to keep them. Stadiums, theaters, museums, playhouses, and concert halls would become desolate as professional sports and arts would suddenly cease. Businesses halted, some forever, and global economies shuddered. Large gatherings would become a distant memory. Soap, wipes, hand sanitizer, and, inexplicably, toilet paper would vanish from store shelves.


Personal protective equipment (PPE) would become as precious as gold, prompting some hospital heads to use their personal credit cards to buy whatever they could, no matter the price.2 People would hastily write their wills, sew masks from cloth, and draw down their savings accounts. Some would tap retirement accounts.


Grandparents would soon become the loneliest members of our whole society.


Peaceful protests juxtaposed with historic civil unrest would take to the streets as the pandemic yanked the veil off deeply rooted racial injustices. Political divides would widen. Individuals who’d never contemplated buying a gun now had second thoughts. Dangerous conspiracy theories would spread as fast as the virus itself, challenging the veracity of science and the integrity of scientists. Some of those scientists would receive credible death threats, and would be forced to live with around-the-clock protection.


As dark as it was, there were also stunning bursts of light. The race for a cure would destroy academic silos. Business rivals in pharma would suddenly collaborate to develop vaccines. Public health experts, too often sidelined, would be in unprecedented high demand and quickly thrust to the front lines. Health workers everywhere would leave their families every day to be the only family of the dying, often risking their lives to do so. I still get goose bumps when I reflect on their sacrifice.


No, we didn’t know the pandemic of our lifetime was already forming and gaining strength a world away as Coppola and I enjoyed that pleasant, peaceful New Year’s Eve. We joked that the story unfolding might be something Coppola could put his own spin on, like some modern-era version of Apocalypse Now. But neither of us believed anything like that would really happen.


“In the beginning, you just never know with these things,” I remember telling him somewhat nonchalantly at the time.


We also talked about another movie that might have foretold the year we were about to endure. In 2011 I had a small role playing myself in the blockbuster thriller Contagion. (That’s the one where Gwyneth Paltrow’s character brings a new pathogen home to Minnesota from Hong Kong, has a grand mal seizure in the kitchen, and ends up dying horrifically in the hospital.) I recently revisited the script of my scene with the fictional head of the CDC, Dr. Ellis Cheever (played by the great Laurence Fishburne), and was struck at how prophetic the filmmakers really were.


Me: There are stories circulating on the Internet that in India and elsewhere the drug Ribavirin has been shown to be effective against this virus. Yet the Department of Homeland Security is telling the CDC not to make any announcements until stockpiles of the drug can be secured.


Dr. Ellis Cheever: Well, Dr. Gupta, there continue to be evaluations of several drugs. Ribavirin is among them. But right now, our best defense has been social distancing. No handshaking, staying home when you’re sick, washing your hands frequently.


Sound familiar? Ribavirin is a fictional drug, but the buzz about hydroxychloroquine early on during the pandemic—and the politics swirling around its messaging—eerily parallels the movie’s storyline. And Dr. Cheever’s remarks about social distancing, handshaking, staying at home, and washing hands became a part of the world’s daily dialogue. It was as if the writers had some access to an oracle, but the truth is it was a deep-rooted knowledge of science. Dr. Cheever’s character even mentioned how difficult it was to know the actual death count, as well as the trouble with having “fifty different states . . . which means there are fifty different health departments followed by fifty different protocols.” The night before filming began, the screenwriter, Scott Z. Burns, and director Steven Soderbergh had dinner with me to talk about their sci-fi movie, which they said was based on existing public health models readily available all over the world.


There is no doubt we had all sorts of warnings, and even Hollywood movies, to raise the alarms of what might be coming. The models used for Contagion accurately predicted that a novel virus would momentarily become the top cause of death in the United States, ahead of heart disease, cancer, and strokes. That it would bring down life expectancy a full year in the United States and at the same time lay bare the tremendous disparity in our health care system as the Latinx community lost two years of life and Blacks lost nearly three.3


It is hard to fathom that a microscopic blob of genetic material with no brain, eyes, ears, limbs, wings, heart, or emotions could inflict more harm than armies of soldiers in the midst of massive conflict. But SARS-CoV-2, the name of the new coronavirus that causes the wide-ranging disease named COVID-19, did just that, arriving like an alien invader and declaring war on planet Earth.


While most wars start with a declaration of sorts, World War C had a blurry, undefined, clumsy whisper of a beginning that will probably be debated for decades. We don’t yet know exactly when or how this particular contagion of likely bat origin jumped into human circulation and gained such unprecedented power, speed, and virulence. What we do know is that by January 5, authorities in China and neighboring countries were publicly worried. They raised the health threat alert to Level III (Serious) in the face of a “pneumonia of unknown origin.”4 We’d all eventually find out that the disease was caused by a coronavirus, a type that belongs to a family of viruses known to cause a variety of respiratory, gastrointestinal, and neurological diseases.


A story I learned early on and that remained buried in the medical literature also happened that same January day. A sixty-one-year-old woman living in Wuhan had developed fever with chills, sore throat, and headache; she visited a local health facility for help and was given some medication that probably had no real effect on her fomenting illness.5 Despite that, a few days later, on January 8, she took a direct flight to Bangkok, Thailand, from Wuhan City with five family members as part of a tour group going there to celebrate the Lunar New Year. I can tell you from personal experience, Bangkok’s Suvarnabhumi Airport has one of the best surveillance systems in the world for detecting sick travelers to their country, so it was no surprise that her fever was immediately flagged and she was taken to a hospital. It was at that point she was found to be infected with the novel coronavirus. Although it was initially thought she was among the first people to unknowingly export the virus outside of China, newer reports show that people in the United States had already been infected by then, and likely weeks previously. In other words, the new coronavirus was infecting Americans long before the world knew it was causing a deadly outbreak in Wuhan.6


Let me pause here to consider the following: If you or I had flown on that same day to any major airport in the United States with flu-like symptoms, chances are that nobody at the arrival gate would’ve even blinked, let alone taken our temperature, or asked any questions. It was very different in many Asian countries, where they have been dealing with the threat of aberrant new viruses (with pandemic potential) for much longer than we have. The SARS outbreak nearly two decades ago was in many ways a frightening sneak preview—as well as their incentive to implement very strict public health measures.


Interestingly, the sixty-one-year-old sick woman regularly visited local markets in Wuhan before falling ill, but had not been to the Huanan Seafood Market, which was being described as the origin of the outbreak. Her case instigated international tensions between the two countries as it forced China to disclose to the world it had a problem. Once Thailand had isolated the patient, taken samples of the virus, and identified its genomics, Bangkok called Beijing and put pressure on China to confess their secret, or else. China initially refused, instead demanding their sick citizen back—as well as the genome sequence that Thailand now possessed. The exchange, which I learned about through an epidemiologist friend of mine who demanded strict anonymity, went something like this:


Thailand: You have a problem you have to tell the world. We’re going to release the genome sequence and publish it unless you do.


Beijing: She’s ours. Give her back to us—and the sequence.


Thailand: Fuck you.


By the time the United States seriously clamped down on incoming passengers from China on February 2, hundreds of thousands of people had already traveled from China to the United States, and millions more around the world. We watched as China locked down domestic travel at the end of January but left foreign travel open. While this strategy may have reduced the spread of the coronavirus within China, it did nothing to curb the viral explosion worldwide.


In a January 28 top secret intelligence briefing, national security adviser Robert O’Brien gave President Donald Trump a “jarring” warning about the virus, telling him that it would be the “biggest national security threat” of his presidency.7 He also told Trump that it could be as bad as the influenza pandemic of 1918, which had infected half a billion people and killed an estimated 50 to 100 million worldwide, including 675,000 Americans. It was also the first time the administration was alerted to a critical detail: the possibility of asymptomatic spread. That is, many of the people transmitting the virus appeared to have no symptoms, and thus no clue they were infected.


Despite that, the initial response in our country was still based on influenza modeling, where people are considered sick only when they show symptoms. That would prove to be one of the most disastrous mistakes of the whole pandemic. In other words, even as we started to respond to the outbreak, we were essentially treating the wrong disease. At the time we were reporting cases of a few dozen sick people, there were probably already thousands of symptom-free people unwittingly spreading the virus as Americans went about their normal lives.


Most of the news stories were filled with the impeachment trial and Kobe Bryant’s shocking death in a helicopter crash outside Los Angeles. It was only after the first US case of human-to-human transmission on home turf was confirmed on January 30 that the White House took more decisive action, issuing a Level 4 travel advisory for all of China and declaring a “public health emergency” the next day.8 A Level 4 advisory is the highest advisory level, indicating a greater likelihood of life-threatening risks. The message was now clear: “Do Not Travel” to that country or leave as soon as it is safe to do so. Even then, public health experts were split about the effectiveness of restricting air travel. While they had spent their entire careers preparing for this very event, few of them had ever experienced anything like it for real. It was as if they were well-trained police officers hesitantly drawing their weapons for the first time.


As more information slowly trickled in, the level of anxiety in the public community started to fire up. Normally tempered experts increasingly used uncharacteristically hyperbolic language. Harvard-trained epidemiologist Dr. Eric Feigl-Ding’s first viral tweet had already gone out on January 24 and generated him an instant following: “HOLY MOTHER OF GOD—the new coronavirus is a 3.8!!! How bad is that reproductive R0 value? It is thermonuclear pandemic level bad. . . .”9


Like the magnitude of an earthquake on the Richter scale, the R0 (pronounced “R-naught”) is a mathematical measure of a disease’s reproduction rate; it’s an average measure of a virus’s transmissibility but can be affected by lots of factors, including local policy, population density, and even the weather. Hence, the R0 for COVID can differ across the globe and change over time. As a comparison, the R0 of measles is 12 to 18, by far the highest known to humans, and the R0 of seasonal influenza is around 0.9 to 2.1. As Dr. Feigl-Ding tweeted, the available data at the time revealed the R0 for COVID to be somewhere between 1.4 and 3.9. That meant every single person infected with COVID could spread it to up to four others. If the R value is less than 1, an epidemic quickly dies out because each infected person generates fewer than one new infection. While some criticized Feigl-Ding for his tweet, many hailed him along with several others as being the Cassandras of COVID—those who uttered the truth but were never believed.


As a medical reporter at an international news network, I knew that my globe-trotting days would be suspended as I was forced to retreat to my compact home basement to report around the clock on every aspect of the novel coronavirus—how it travels and transmits, the molecular keys it uses to gain entry into cells, and what havoc it causes once inside the human body. And when it became clear several months into the pandemic that COVID-19 was causing neurological deficits, from minor ones like temporary loss of taste and smell to more serious problems like stroke, dementia, and psychiatric disorders, my worlds of brain surgeon and medical correspondent came crashing together.


By one large study’s calculation, a third of patients diagnosed with COVID-19 experienced a psychiatric or neurological illness within six months.10 And, more than a year later, this novel coronavirus continues to surprise us. We still don’t know why some people have barely any symptoms while a similar person might end up in the ICU. We aren’t sure how effectively the body clears the virus and what the persistent effects might be in those infected, including children. After this pandemic is one day declared officially over, we will likely be dealing with millions of people managing COVID-related symptoms long term, patients who are known as the long-haulers.


For more than a year, I had to wake up and steel myself every day to deliver tough news to a global audience. I would’ve rather been talking about extraordinary advances in science and telling stories of cultures living long, happy lives. Instead, it was a continuous narrative of increasing infections, hospitalizations, and deaths. While my medical training did prepare me for the heartbreaking task of delivering awful news to patients and their families, it never gets one bit easier, even after decades of doing it. In these tough situations, whether in medicine or media, I have tried to live by a few rules. Listen as much as you talk, and when you do speak, make sure you are understood. Speak clearly, slowly, and with great empathy and humility. You have to constantly remember that your words are fundamentally changing the course of your patient’s life. It is as important to explain what you don’t know as it is to be clear about what you can say with certainty. There is a balance between hope and honesty. Honesty should always lead the way, full and transparent, but hope has deep value as well. Hope is not a strategy, but it’s a damn good positive motivator. And finally, whether it is speaking to a patient one-on-one or trying to educate a global audience of concerned viewers, I am always reminded of a quote from the great Maya Angelou: “People will forget what you said, people will forget what you did, but people will never forget how you made them feel.”11


Regardless of wherever and whenever the new coronavirus came from and when (and we’ll be exploring that shortly), at least one truth prevailed that no one could deny: the human race had met its first catastrophic global pandemic in the twenty-first century. And despite our twenty-first-century medicine, glitzy computer modeling, and pandemic planning, we weren’t ready.


In late 2018, I penned an op-ed warning that the Big One was coming and called for new vaccine platforms to prepare for the inevitable.12 I stated that the Big One would likely have a greater impact on humanity than anything else happening in the world. At the time, I thought it would be a rogue and never-before-seen influenza virus from a bird or pig. Flu had always worried me, and I’m not alone in that thinking. I’d already covered the earlier strains of H1N1 (swine flu) and H5N1 (avian flu) and produced a documentary about pandemic flu. Coronaviruses were also candidates, as evidenced by SARS and Middle East respiratory syndrome or MERS (both coronaviruses), but these were thought to be too lethal to also be contagious on a level that could take off as a global pandemic. The macabre truth was that if a pathogen was highly lethal, the infected often died faster than they could spread the germ. The thought of a superbad coronavirus that could be so prismatic, wily, and deadly as SARS-CoV-2 simply did not figure even in my wildest imagination, but again, it doesn’t mean we couldn’t still have been so much better prepared. (For simplicity’s sake, I’m going to refer to the virus, SARS-CoV-2, and its resulting disease in humans, COVID-19, as “COVID” going forward. Whether we’re talking about the actual virus, the infection and the disease it causes, or the pandemic in general, “COVID” fits the bill.)


In October 2019, just months before the pandemic became a cruel global reality, the Johns Hopkins Center for Health Security and the Economist Intelligence Unit released the Global Health Security Index.13 While the report found that “no country is fully prepared to handle an epidemic or pandemic,” the United States ranked highest of all 195 countries evaluated, coming in at #1 (receiving a score of 83.5 out of 100), ahead of the United Kingdom (with a score of 77.9). While it is now clear that we didn’t live up to that high standing, it is also worth recognizing the countries that were ranked poorly and truly rose to the moment. New Zealand, for instance, scored a measly 54 but had only a couple thousand cases and a handful of deaths in the first nine months. In that period, by mid-September, the United States had more than 6.5 million cases and nearly 200,000 deaths. The United States is 4 percent of the world’s population but suffered more than 25 percent of the world’s total infections by midsummer 2020.


In December 2020, scientists helped put the COVID numbers into perspective by comparing the daily US mortality rate with other tragedies.14 At the time, we were experiencing a September 11, 2001, level of mortality—nearly three thousand deaths every two days. It was as if ten Airbus 320 jetliners, each carrying 150 passengers, were falling out of the sky and crashing every day.


It was a surprising and disturbing trend. Across the world, it was the wealthiest countries that generally fared worse in this pandemic, while many poorer countries emerged relatively unscathed. This was especially true throughout the first year of the pandemic. Later in the book we’ll see how some nations looked relatively good a year later, only to let their guard down and suffer a catastrophic new wave of cases and deaths. The reasons for the discrepancies, good or bad, are as much about the virus itself as they are about human behavior.


As my friend and fellow truth seeker Jamie Metzl says, “We are all one interconnected humanity who must work together to get through this crisis.” I couldn’t agree more. Nowhere is our interdependence and communion more tangible than with a pandemic. We made mistakes, and that’s the bad news. The good news is that we now have the chance to learn from them. No matter what you think, whom you blame, what frustrations you harbor, or whom you vote for, keep an open mind as you read this book. And, if there’s one thing I’ve learned this past year, it’s humility. I have always been Mr. Fixit. It’s probably the surgeon in me, and maybe the war zone reporter as well. Get in fast and solve the problem. But sometimes, the right approach is to thoughtfully collect information, synthesize, and allow yourself to be surprised. Sometimes you have to listen intently before you can best act. My wife once told me that one of the reasons my daughters don’t always come to me with their problems is because they don’t want me to necessarily propose solutions; they just want me to listen.


One of the most challenging things about writing a book like this is figuring out where to end the story. In many ways, we are just beginning to understand this bug’s wizardry. It still remains to be seen how effective vaccines and therapeutics will be in mitigating COVID’s destructive march and ushering in the normalcy we all crave. I worry about the story of the third-world and low-income places where people are likely to be vaccinated last as wealthier nations buy supplies first. The greatest impact of COVID may be not on those whom the virus directly infects but on those shattered by the collapse of economies and health and education systems. Remote corners in Africa, Asia, South America, and India may seem distant, but they are very much a part of our global health security. You will read these words more than once: An outbreak anywhere in the world is an outbreak everywhere in the world.


One thing we do know: The virus is here to stay, so we must get used to it. Vaccines will help, but they will not give us a fairy-tale ending. There is no on/off switch here. Another pandemic-worthy pathogen may be right around the corner, so we need to learn how to better predict, prepare, and respond. Scientists right now are surveilling hot spots in the world where they think the next new disease-inducing piece of genetic code will emerge. As I was finishing this book, Russia reported the first case of a bird flu strain, H5N8, being passed from poultry to humans.15 Seven workers at a poultry plant became infected and recovered, and luckily the germ did not acquire mutations fast enough to spur human-to-human transmission. But what if it had? Soon thereafter, China’s National Health Commission reported the world’s first human case of the H10N3 bird flu in a forty-one-year-old man who recovered and again, luckily, did not transmit the germ to others.16 What many people don’t realize is that we’ve had a handful of close calls in our lifetimes alone. And the chances of a pandemic happening are the same at any given time. Pandemics are random, which means they don’t follow a pattern. Experts who study risk perception have a term for the mistaken view that random events are patterned: the gambler’s fallacy. It’s “named for the tendency of many roulette players to imagine that a number is overdue because it hasn’t come up all night.”17 The probability of another pandemic hasn’t increased or decreased because we’ve just gone through COVID. As Yogi Berra said: It’s tough to make predictions, especially about the future.


One of the most important lessons we may learn is about navigating risk. Throughout this pandemic, I have been reminded that people can look at the same level of risk and respond very differently. For example, while we are still not sure what the overall mortality of COVID is, let’s say it is ~0.5 percent. For a certain group of people, they may hear that number and become unquestionably worried. After all, that means a 1 out of 200 chance of dying. They are likely to take protective measures and be particularly cautious. For others, however, it means 99.5 percent in the clear; they may not bat an eye at that risk and go about their merry way. Same data, but very different behavior. There are risks to both perspectives, either being too cavalier or too cautious, which I will explain more in chapter 6.


There are reasons we’re so terrible at evaluating risk in our lives, especially under the duress of uncertainty and anxiety. And when making risky decisions breaks with social norms or personal experience, the task can feel outright paralyzing. But part of winning the next WWC is gaining the tools now to put risk into the right perspective for later.


Former White House coronavirus task force coordinator Dr. Deborah Birx calculated risk every day starting at three o’clock in the morning when she woke to evaluate new data for the Trump administration’s response. Her mind raced through viral transmission numbers and mitigation strategies before she brushed her teeth. Famous for her predictive prowess, Birx had a knack for seeing things well in advance of anyone else. It was certainly true for predicting surges and new outbreaks but also in more subtle ways. In one of her last to-dos in her role, Birx told me that she had scrambled to immunize all the past presidents and their spouses. She realized that they would likely be asked to attend an important gathering sometime soon: the inauguration of President Joe Biden. If they hadn’t been vaccinated, they likely wouldn’t have been able to attend, but she told me she was the only one who anticipated that need. Some of the details of how she got all those dignitaries vaccinated have never been shared before.


It started with Birx forecasting, as she described it—picturing all the people soon coming to Washington from all over the country and how gregarious and social those like the Bushes and Clintons would be. “This is President Clinton with comorbidities,” Birx reminded me when I interviewed her after Biden had been sworn in. She had been in a panic in the weeks before the inauguration, knowing she needed at least twenty-one days to get it done so they’d have at least some protection from a shot. She was also thinking about the former First Ladies, whom she worried about “all the time.” She was wise about what role they could play: “We cannot lose our institution of kindness and they are part of those marketers—they’re going to be key to the healing.” She was already forecasting possible vaccine hesitancy in the future and wanted willing and trusted ambassadors, like the First Ladies (and future First Gentleman).


Inauguration Day was a potential superspreader event in her mind, because the virus was everywhere. She imagined the invisible enemy waiting for new hosts in all the little holding rooms where guests would be that day. But again, there was no plan for these VIPs to be immunized. Nor was any testing plan in place to screen the thirty thousand National Guard troops who would also descend on Washington from all over the country and set up camp for security. I would have thought that vaccinating the Who’s Who would have been planned and an easy thing to accomplish, especially since two vaccines had been authorized for emergency use by then. Even I had been vaccinated at that point. But this turned out to be hard. Birx called everyone she knew as the days ticked by. When she desperately reached out to Jared Kushner, she was down to Plan F and told him so. He had a solution—a contact Birx could call who knew all the hospital CEOs. This led Birx to finding the vaccines through New York University’s Langone Hospital, and the job was done in forty-eight hours. But for Birx, the whole exercise was a reminder that no one was beyond the reach of COVID and that it had left everyone unprepared for even the most obvious and predictable challenges.


While covering this pandemic, I marked my twentieth year as a medical reporter. I started at CNN in 2001, and within weeks I was reporting from New York following the 9/11 terror attacks. That fall, I broke several stories regarding the anthrax attacks, and over the next few years, I found myself reporting from Iraq, Kuwait, and Afghanistan. I wanted to tell the stories of the human spirit under the most challenging circumstances. At times, I was thrown into the story and asked to call upon my other skill set to perform brain operations in the desert, on ships in the ocean, and after natural disasters all over the world. A couple of years before I covered the devastation of Hurricane Katrina, I traveled to Sri Lanka to show the aftermath of the tsunami that claimed more than 155,000 lives in Southeast Asia. I covered the earthquake in Haiti and the tsunami in Japan. In 2014, I was the first Western reporter who traveled to Conakry, Guinea, to investigate the deadly Ebola outbreak that would soon find its way to the United States. In many ways I have been sprinting for the last two decades, but never before have I ran so fast for so long than while covering this pandemic.


Throughout 2020 and well into 2021, I repeated the same day, over and over, waking up before sunrise to sneak in a quick run before making breakfast (and waking the whole household) and then disappearing into my makeshift basement studio. My sense of time was meaningless—a month felt like a decade, and all the typical boundaries society uses to divide time just went away. There has been no line between my life and this pandemic. I think about it all the time. When I’m not thinking about it, I’m reading about it, and when I’m not reading or thinking about it, I’m dreaming about it. My wife tells me that I’m murmuring about viral replication in my sleep. (She also says that if I were not doing such work, she would shoot me up with tranquilizers and make me sleep for a week.) Other than the virus, I was mostly thinking about my girls, really wondering how a major world disaster like this might affect them long term.


As we all go through this, I realize that for our children—despite having been born when the country was in two wars, suffering through economic recessions, and being continuously bombarded with messages about climate change—this pandemic is the most significant thing that has happened to them directly. They feel an enormous burden and responsibility, one that will shape them and their choices for the rest of their lives. When I spent time with my grandparents and asked them about their childhood, they would often talk about the flu pandemic of 1918, and I saw the impact of that experience on their behavior. The same will be true here. Whether or not children are crushed by these events or emerge more resilient depends in part on all of us, and how we proceed going forward.


We are in a war, but like all other wars, they offer infinite opportunities. They allow us to notice cracks and holes in our society and give us an urgent reason to mend those broken places, confront our failures, and move forward. World War C will change how we govern, lead, interact, travel, shop, educate, worship, and work, as well as how we think, socialize, participate in the world, parent, and take care of one another. No industry, from agriculture to animal conservation, from urban design to information technology, will be spared change.


The ultimate good news is that what we learn from this pandemic will undoubtedly change all of our lives. The hope is that we will learn how to better respond as a world, as nations, and as individuals. That the pace of medical innovation will forever be accelerated, paving the way for radical revolutions in the treatment of diseases, including intractable ones such as cancer, heart disease, and Alzheimer’s that claim millions more lives. And perhaps most importantly, it will remind us that we are truly interconnected and that no matter what, we all rise, or fall—together.


At this time in the history of the Earth, many infectious disease experts believe we are entering the pandemic era. While it was previously thought to be a once-in-a-century event, they now believe most of us will experience another pandemic in our lifetime. And, if that is the case, COVID may have just provided the ultimate dress rehearsal. The pandemic has been so undeniably brutal, but the experience has also equipped us with the knowledge to not only better survive the next time around, but perhaps to even thrive. The obligation is to embrace the lessons and never forget what really happened during World War C.









PART 1
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Humanity, We Have a Problem









CHAPTER 1
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Postmortem


Throughout this pandemic, when I have reflected on the hundreds of thousands of lost lives, I am deflated and breathless. One in three Americans knows someone who died from the virus.1 I think of the untold number of COVID orphans, the children and grandchildren left behind, and wonder how they mourn. Alone. Early on, I realized there is no center of grief inside this tragedy. The virus kept us apart. We experienced our individual losses behind closed doors—closed funeral home doors, closed nursing home doors, closed hospital doors, closed front doors.2 With an invisible enemy in the air, we’ve had to set aside our emotional pain. And we can’t even share our suffering with one another, as we did after other national tragedies such as 9/11, Hurricane Katrina, and the Sandy Hook Elementary School shooting. Then there’s the kind of grief that isn’t routinely acknowledged; it’s called disenfranchised grief. From lost time with friends, grandchildren, and older family members to missing the milestones of life, each one of us has something to mourn.


Because we can’t see the grief of others, it can feel distant and abstract. Psychologists know that during times of tragedy, we empathize with those who are suffering; we’re moved, and we want to help them. But if we don’t have a center of grief and all we hear are the death counts rising, we can start to experience what Azim Shariff, a social psychologist at the University of British Columbia in Canada, calls compassion fade or empathy fatigue.3 Not only is our compassion divided among all those who are suffering, but our overall amount of compassion goes down. As Shariff explained to me, “Large numbers are not good for empathy; people who are far away from us are not good for generating empathy.”


Yet there are lessons to be learned from the people who have died. Olivia knew something unkind was descending on her quickly. First came the tickle in the back of her throat, then a wave of fatigue that sent her to bed early. An active and vibrant twenty-two-year-old nursing student who moonlighted as a waitress, she had been through a stressful period in early 2020 with too many competing demands. It was now the first week of February, and although the media buzzed about a mysterious outbreak from China that could spread widely in the United States, the idea that she could be infected by a potentially deadly virus never entered her mind. Olivia had not traveled lately, and the news coming from the White House quelled her fears that a life-changing pandemic was afoot. “The overall risk to the American public remains low” went the official statement from the Department of Homeland Security.4


Later that night, when a dry cough and fiery sore throat woke her up, accompanied by fever, a volcanic headache, chills that no blanket could quash, and a touch of nausea, she thought it was a bad cold or perhaps a case of the flu. She was strong, she was young, and she had survived cancer as a kid, so this was nothing. She couldn’t taste or smell anything, but that’d happened numerous times before with colds and sinus infections. Olivia called in sick at work the next day, skipped class, and assumed she would bounce back after some rest with chicken soup and Tylenol. The registered nurse she briefly spoke with on the 24/7 telemedicine line available to her also agreed that she’d be fine and to “weather it out,” reminding her to stay hydrated.


Olivia soon lost track of the hours and days as her condition rapidly deteriorated to the point she could barely breathe or make it to the bathroom. Staunchly independent, she didn’t want to burden any friends to help out, which in retrospect was a good thing because that would have given the virus an opportunity to find new hosts. Olivia died alone of respiratory failure on the couch in her tidy apartment, her family in another state still struggling to reach her and unaware of the gravity of her condition. Nobody would ever know if she died of COVID; the outbreak was still silently circulating and who knows how many others died alone as she did before the nation had any idea what it was facing.


Patrick was a fit, athletic forty-one-year-old who radiated light and had established himself as a political organizer and social entrepreneur with degrees from Georgetown, Harvard, and MIT.5 The fifth child of Cuban exiles, he’d worked in the Obama administration and was cousin to Francis Suarez, Miami’s mayor. Two days before his death, Patrick had spoken at an Elizabeth Warren campaign event in Miami, where he lived. On the last day he was seen alive, Florida announced its first confirmed COVID cases; Patrick led a prayer group in his apartment that evening and told the doorman he did not feel well.


At 1:00 a.m., March 1, he sent a text to his siblings saying something was wrong—he was gasping for breath. Paramedics found him on March 3, Super Tuesday. The autopsy ruled his cause of death as “undiagnosed hypertensive heart disease” due to an enlarged heart. His family was flummoxed, unable to make sense of it because Patrick had never been diagnosed with any heart condition. Seven months later, in October, the family finally learned that the autopsy had also uncovered acute lung injury, including bleeding in the tiny air sacs called alveoli. Such a finding reflected similar discoveries in many early COVID deaths in New York when the first wave hit.


Alina, fifty-three years old, didn’t think much about her positive COVID test in June 2020. She barely felt anything—just mild fatigue, a congested nose, and small headache—and she grew antsy staying housebound in quarantine. Her two teenage kids also tested positive, but they had a little fever and took naps. A few days later, they were seemingly ready to be teens again. Her husband was also diagnosed with the illness but escaped being hospitalized and regained nearly 100 percent of his health within a month. When the family all tested negative for the virus and were cleared to resume life, Alina thought the chapter was closed, but it was only beginning for her.


Several weeks after the rest of the family fully recovered, Alina still could not perform her normal routines. Unexplained low back pain, persistent fatigue, insomnia, and crippling anxiety she’d never had before now ruled her days. A once-avid runner, Alina fought shortness of breath, chest pain, and an unusual rapid heart rate that kept her from exercising altogether. The simplest tasks took an enormous amount of physical and mental exertion from the moment she hauled herself out of bed in the morning. On some days, walking up the stairs, preparing a meal, or engaging in a conversation felt like too much. Her intestinal system rebelled too, giving her abdominal pain and surprising diarrhea despite no changes in her healthy diet. Migraines, which she had never had before, sidelined her for days.


“My brain is broken,” she told her younger sister over the phone, “and it scares me.” In the car, she would reach an intersection and not know what to do. In addition to the debilitating migraines, the mental fuzziness not only took Alina far away from meeting goals in her work as a paralegal, but she started to worry about cognitive decline and dementia. How could an otherwise healthy middle-aged woman suddenly have serious problems with focusing and even forming new memories?


A quick online search led her to thousands of others complaining of “brain fog” who were deemed “long-COVID” or “long-haul” patients (more technically, post-acute COVID-19 syndrome: PACS). She also learned that this strange sequence of events—going from asymptomatic to symptomatic with no end in sight—was more common than most people realized. Doctors didn’t know what to make of this. And yet according to the most recent studies, fully one-third of COVID patients become long-haulers, and nearly a third of these individuals started with asymptomatic infections.6


Here is what doctors do know: Persistent symptoms, including brain fogginess, are not unique to COVID. They have been documented in the medical literature going back to 1889 related to the flu.7 In a recent historical review, early reports of the “common symptom of altered cognition” surfaced during the Russian flu pandemics of 1889 and 1892, and again during the Spanish flu pandemic of 1918.8* With COVID, however, the biggest concern—more so than the symptoms—was the possibility they would never go away, coming to define a person’s life going forward. A full year later, Alina continued to search for pieces of her former self.


You’re going to meet more COVID patients in this book. They tell harrowing stories of courage, patience, optimism, and hope. They also showcase the breadth of this disease, which has affected individuals in spectacularly different and varied ways. I’ve spoken to identical twins who contracted the same virus as housemates but one ended up on a ventilator while the other coped relatively well. How can that be? As we’ll see later on, the baffling nature of this virus that kills one person in a matter of days while leaving another unscathed is partly what makes this pandemic such an urgent mystery to solve. In the millions of lives lost, there are important lessons, and we must take the time to learn them, no matter how painful.


In medicine, it can sometimes take decades to critically dissect a new disease and fully comprehend the biology and behavior of a germ and how it affects people across the ages, sometimes disproportionately. The answers are not nearly as intuitive as you may think. With the 2009 H1N1 pandemic, those most likely to require hospitalization were under the age of ten. The thinking was that the youngest had never been exposed to anything close to this novel strain of flu and therefore had no innate immunity. With avian flu, or H5N1, those most affected were between the ages of ten and forty: It was the body’s own overzealous inflammatory response that probably increased the risk of death, something more common in young adults. With COVID, though, it was the elderly who were most likely to get sick and die of this disease: 80 percent of the mortality happened in those over the age of sixty-five. But in the early days, even this simple insight had not been recognized or documented.


And that insight would later lead to confusion and deadly missteps. Thinking COVID was an “old person’s disease,” younger Americans were inclined to ignore the government directives, believing they would not get infected or could recover easily. As the virus mutated, however, it began to find younger and younger hosts to infect—especially once older generations gained protection through vaccination. And by spring 2021, hospitalizations of people in their twenties and thirties with COVID, some with severe symptoms, jumped. The experiences of Olivia, Patrick, and Alina show that despite the stereotype of COVID decimating those sixty-five and older, COVID has been underestimated as a virus with the power to kill people in their prime or leave those who survive with lasting symptoms. It also has the power to modify itself as it seeks to spread. That’s why collecting the lessons of this pandemic will help prepare for a better, safer future. We cannot get pandemic amnesia.


Cause of Death


Doctors often like to joke that internal medicine docs know everything—but do nothing. Surgeons know nothing—but do everything. And pathologists, well, they know everything and they do everything—but a day too late. A version of this is often attributed to serial suspense writer Robin Cook who used it in his 1983 nail-biter Godplayer. Cook is famous for popularizing the medical thriller genre; many of his books address topics affecting public health, and he had written plenty of infectious disease–themed novels, including Outbreak, Contagion, and Pandemic. In his books, and those of most physician authors, I have often seen another important theme emerge as well: introspection. Contrary to what most people think, I believe doctors are a lot more self-reflective than we are reputed to be.


That’s partly because most doctors I know are defined by their failures far more than their successes. We are tormented at the idea of a patient dying a preventable death, and we have codified ways that force us to evaluate our mistakes, our complications—and, yes, the deaths themselves—in a formal way. Most hospitals have a regular meeting behind closed doors where we openly discuss these outcomes among ourselves. In some places the conference is called D and C (for Death and Complications) or M and M (for Morbidity and Mortality). Take it from me: It is hard to bear witness, to stand at that lectern baring your soul.


In some ways, the autopsy is the physical embodiment of these introspections. It is gruesome and emotionally devastating to watch, especially knowing the work will do nothing for the patient on the table. We conduct this postmortem so that others in the future can live and not suffer the same preventable death.


Postmortems on COVID victims have begun to reveal more about the virus’s wrath in a human body—from its debris in the brain down to “COVID toes.” But before we get to those details in chapter 3, there’s another type of postmortem to consider first. About a year into the pandemic, after we surpassed more than half a million American deaths and Joe Biden had been sworn into office, I conducted a postmortem with six of the doctors Donald Trump had charged with leading the way out of the pandemic.9 Of the six, many of whom were seen momentarily at the lectern in the White House briefing room, Dr. Anthony (Tony) Fauci, director of the National Institute of Allergy and Infectious Diseases (NIAID) since 1984, was the only one who made the transition to the new Biden team as the president’s chief medical adviser. The others are private citizens now, unbridled and unrestrained.


Over a few weeks, in Houston, Washington, DC, and Baltimore, our team secured nondescript, large hotel ballrooms with plenty of space and ventilation to allow these extraordinary one-on-one conversations to take place in strict confidence. Given our shared medical backgrounds, I explained to each of the doctors that I was going to frame the discussions in a way that would be tough but familiar: as an autopsy.10 We were going to meticulously dissect and discuss how the United States became home to the worst COVID outbreak on the planet.


We are one of the richest countries in the world with a sophisticated and expensive health care system. I remember reflecting on our #1 ranking for pandemic preparedness by Johns Hopkins when I watched what was happening in Los Angeles during the 2021 winter surge of COVID cases that hit after the holidays. These were scenes I had previously witnessed only in disaster-stricken areas around the world. By mid-January, one person in L.A. was dying every six minutes, and hospitals were cracking under the strain as ambulances circled for hours trying to find emergency rooms that could take one more patient.11 We were nearly a year into the pandemic and were still unable to stop it.


On top of that we also have the largest income inequality in the developed world and most of the developing world. This pandemic had illuminated that stark racial and economic divide. By mid-February, COVID had killed Black residents in L.A. at nearly twice the rate and Latinx at nearly three times the rate of white Angelenos.12 Yet halfway around the world in Asia’s largest slum, Mumbai’s Dharavi, where a million residents live in closely packed shanties and multigenerational families share a single room, the death rate was curiously minuscule (this would soon change and shockingly so, but I’ll get to that later because it’s part of the story—and the lessons). Similarly, in Nigeria, with a population of some 200 million, the reported death rate was less than a hundredth of the US rate. Black and brown Americans were not only the most adversely affected in the United States; as an independent demographic, their infection and mortality rates were among the highest in the world.13


What struck me a year later when I sat down for more than twenty hours of these interviews with the people initially in charge of the pandemic response was the realization that their background and credentials would have led anyone to believe they were the best people for the job. We had our Avenger team in place. They may not have all agreed on what steps to take and lively, heated discussions would take place, but they respected one another’s expertise and were the most qualified people to make decisions. Consider Dr. Robert Kadlec, who was appointed by President Trump in 2017 to head the Office of the Assistant Secretary for Preparedness and Response (ASPR) at the Department of Health and Human Services. Interestingly, ASPR was created by legislation and signed into law by President Bush in 2006—just a year after Bush, while vacationing in Texas, could not put down a copy of John M. Barry’s book about the 1918 flu pandemic. Detailing the mysterious plague that “would kill more people than the outbreak of any other disease in human history,” Barry, a historian, scared the breath out of Bush, prompting the president to call his top Homeland Security adviser, Fran Townsend, into the Oval Office when he returned to Washington.14 He shared his copy of The Great Influenza with her and said, “You’ve got to read this.” He then added, “Look, this happens every hundred years. We need a national strategy.”


Out of that conversation came our country’s most comprehensive pandemic playbook. According to Townsend who publicly shared the experience with the media, the plan included diagrams for a global early-warning system; funding to develop new vaccine technologies; and a strong national stockpile of crucial emergency supplies that would be in high demand, such as protective clothing, face masks, and ventilators. Many of Bush’s doubtful aides and cabinet officials balked at the efforts, which also included gaming exercises to test the ideas and protocols. But Bush insisted on the plan; one aide even described him as “obsessed” with it.15 He set out to spend $7 billion on it, or about $10 billion in today’s dollars. To Townsend, who at the time felt buried by more pressing crises such as counterterrorism, hurricanes, and wildfires, Bush said something prophetic: “It may not happen on our watch, but the nation needs the plan.” He also stated a truism we’ve all come to learn the hard way fifteen years later: “A pandemic is a lot like a forest fire. If caught early it might be extinguished with limited damage. If allowed to smolder, undetected, it can grow to an inferno that can spread quickly beyond our ability to control it.”16 Although much of the ambitious plan was shelved in subsequent years and never fully realized, some things like the establishment of ASPR remained lying in wait for 2020.


Prior to Kadlec’s role at ASPR, he’d spent his life on biodefense strategy as a physician and career officer in the US Air Force. While in the Bush administration, he had helped lead the response to 9/11, the subsequent anthrax attacks, and all the devastating hurricanes including Katrina that I covered as a reporter. Years later, Kadlec was still dealing with a hurricane, this one called Dorian and aimed at Puerto Rico, when news of a strange cluster of pneumonia patients started to surface. At first, it was background noise to his focus on Dorian’s aftermath. Like me, he was somewhat nonchalant when first hearing about the strange new pneumonia on the other side of the world. He could not imagine a viral storm eclipsing the stress he had experienced after five combat tours in Iraq. But it did. “I think I have PTSD from this experience,” he told me, his eyes welling up.


Adding to his feelings of despair was the sinking realization that not only was this pandemic tragic in its scope; it was also nearly entirely predictable and preventable based on a series of tabletop modeling exercises he had code-named Crimson Contagion back in 2019.17 This simulated scenario featured a respiratory virus from China that flew around the world and was first detected in Chicago. Forty-seven days later, the World Health Organization (WHO) declared a pandemic, but by then it was too late: 110 million Americans were expected to become ill, leading to 7.7 million hospitalized and 586,000 dead. Sound familiar?
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