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HOW TO PREVENT THE NEXT PANDEMIC

‘The global-health philanthropist offers some life-saving ideas that are ambitious and achievable … One of the book’s most important insights is how often the world’s wealthiest countries got things wrong than less well-resourced countries got right … A deep, but highly readable, dive into technology, innovation and policy … Gates makes a strong, evidence-based argument that the world is not yet thinking about pandemics effectively’ Matthew M. Kavanagh, Nature

‘In How to Prevent the Next Pandemic he applies his technocratic approach to preparing the world for future public health emergencies. That means building early warning systems that could identify novel illnesses when they first start to circulate in human populations; developing better treatment and vaccine technologies that can quickly tackle brand new pathogens; and optimising processes and building manufacturing facilities that could quickly mass-produce things like medicines and rapid tests in times of emergency …. None of the ideas in the book are radical … But, given who is making the recommendations, people with the power to make change might finally listen’ Alok Jha, Guardian, Books of the Year

‘Every expert’s door opens to Gates and he is a fiendish researcher … One of his most intriguing insights was that there is a rough correlation between how much people trust their governments and a country’s success in fighting the pandemic … he comes up with four recommendations – make better tools to deal with infectious diseases; develop his pandemic fire brigade; help poorer countries to develop disease surveillance; and strengthen primary health care systems, especially in low and middle-income countries. Who could argue?’ Bryan Appleyard, Sunday Times

‘In 2015, the American technologist and philanthropist Bill Gates warned that humanity wasn’t ready for a pandemic. Seven years on, as the world emerges (hopefully) from a pandemic for which it wasn’t ready, he thinks we have it within our power to make sure this one was the last. There will be more disease outbreaks, but we now possess the tools and the knowledge to prevent them from becoming global catastrophes. Gates’s optimism is refreshing after the gloom of the last two years …. The roadmap he lays out sounds feasible’ Laura Spinney, New Statesman

‘In this concise and lucid book, global health activist Gates reflects on the current COVID-19 pandemic, considers future ones, and renders several sensible recommendations for prevention … Passionate but never preachy, Gates delivers an expert, well-reasoned, and robust appeal for the world to unite in averting upcoming pandemics’ Booklist

‘Gates is good at guiding readers through his blueprint for the technological, economic and regulatory fixes to stop the next pathogen from causing global havoc, never assuming too much knowledge … His book is punctuated with powerful examples from personal experience … How to Prevent the Next Pandemic couldn’t be more timely, with thousands still dying daily. As he writes, “once covid is no longer an acute threat, don’t forget about what it has done”’ Adam Vaughan, New Scientist

‘His last book was about climate change, that other issue which, along with pandemics, he considers “existential” for mankind …. Now, with the same can-do, roll-up-the-sleeves attitude, he lays out, step by step, the system that needs to be put in place to prevent another – potentially far more deadly – pandemic’ Harry de Quetteville, Sunday Telegraph

‘Gates delivers a thoughtful exploration of how lessons learned from Covid-19 can inform future global public health policies. In accessible prose, he spells out steps for preventing future pandemics, among them creating a global task force dedicated to doing so … Gates is realistic about what he’s up against … but he does a good job of making [the task force’s] $1 billion price tag seem reasonable’ Publishers Weekly
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To the frontline workers who risked their lives during COVID, and to the scientists and leaders who can make sure they never have to do it again

And in memory of Dr. Paul Farmer, who inspired the world with his commitment to saving lives. Author proceeds from this book will be donated to his organization, Partners in Health.




Introduction

I was having dinner on a Friday night in mid-February 2020 when I realized that COVID-19 would become a global disaster.

For several weeks, I had been talking with experts at the Gates Foundation about a new respiratory disease that was circulating in China and had just begun to spread elsewhere. We’re lucky to have a team of world-class people with decades of experience in tracking, treating, and preventing infectious diseases, and they were following COVID-19 closely. The virus had begun to emerge in Africa, and based on the foundation’s early assessment and requests from African governments, we had made some grants to help keep it from spreading further and to help countries prepare in case it took off. Our thinking was: We hope this virus won’t go global, but we have to assume it will until we know otherwise.

At that point, there was still reason to hope that the virus could be contained and wouldn’t become a pandemic. The Chinese government had taken1 unprecedented safety measures to lock down Wuhan, the city where the virus emerged—schools and public places were closed, and citizens were issued permission cards that allowed them to leave their homes every other day for thirty minutes at a time. And the virus was still limited enough that countries were letting people travel freely. I had flown to South Africa earlier in February for a charity tennis match.

When I got back from South Africa, I wanted to have an in-depth conversation about COVID-19 at the foundation. There was one central question I could not stop thinking about and wanted to explore at length: Could it be contained, or would it go global?

I turned to a favorite tactic that I’ve been relying on for years: the working dinner. You don’t bother with an agenda; you simply invite a dozen or so smart people, provide the food and drinks, tee up a few questions, and let them start thinking out loud. I’ve had some of the best conversations of my working life with a fork in my hand and a napkin in my lap.

So a couple of days after returning from South Africa, I sent an email about scheduling something for the coming Friday night: “We could try and do a dinner with the people involved with coronavirus work to touch base.” Almost everyone was nice enough to say yes—despite the timing and their busy schedules—and that Friday, a dozen experts from the foundation and other organizations came to my office outside Seattle for dinner. Over short ribs and salads, we turned to that key question: Would COVID-19 turn into a pandemic?

As I learned that night, the numbers were not in humanity’s favor. Especially because COVID-19 spread through the air—making it more transmissible than, say, a virus that is spread through contact, like HIV or Ebola—there was little chance of containing it to a few countries. Within months, millions of people all over the world were going to contract this disease, and millions would die from it.

I was struck that governments weren’t more concerned about this looming disaster. I asked, “Why aren’t governments acting more urgently?”

One scientist on the team, a South African researcher named Keith Klugman, who came to our foundation from Emory University, simply said: “They should be.”

Infectious diseases—both the kind that turn into pandemics and the kind that don’t—are something of an obsession for me. Unlike the subjects of my previous books, software and climate change, deadly infectious diseases are not generally something that people want to think about. (COVID-19 is the exception that proves the rule.) I’ve had to learn to temper my enthusiasm for talking about AIDS treatments and a malaria vaccine at parties.

My passion for the subject goes back twenty-five years, to January 1997, when Melinda and I read an article in The New York Times by Nicholas Kristof. Nick reported that diarrhea was killing2 3.1 million people every year, almost all of them children. We were shocked. Three million kids a year! How could that many children be dying from something that was, as far as we knew, little more than an uncomfortable inconvenience?

[image: A newspaper clipping shows an article titled ‘for third world, water is still a deadly drink.’]
From The New York Times. © 1997 The New York Times Company. All rights reserved. Used under license.3

We learned that the simple lifesaving treatment for diarrhea—an inexpensive liquid that replaces the nutrients lost during an episode—wasn’t reaching millions of children. That seemed like a problem we could help with, and we started making grants to get the treatment out more broadly and to support work on a vaccine that would prevent diarrheal diseases in the first place.fn1

I wanted to know more. I reached out to Dr. Bill Foege, one of the epidemiologists responsible for the eradication of smallpox and a former head of the Centers for Disease Control and Prevention. Bill gave me a stack of eighty-one textbooks and journal articles on smallpox, malaria, and public health in poor countries; I read them as fast as I could and asked for more. One of the most influential4 for me had a mundane title: World Development Report 1993: Investing in Health, Volume 1. My obsession with infectious diseases—and particularly with infectious diseases in low- and middle-income countries—had begun.

When you start reading up on infectious diseases, it isn’t long before you come to the subject of outbreaks, epidemics, and pandemics. The definitions for these terms are less strict than you may think. A good rule of thumb is that an outbreak is when a disease spikes in a local area, an epidemic is when an outbreak spreads more broadly within a country or region, and a pandemic is when an epidemic goes global, affecting more than one continent. And some diseases don’t come and go, but stay consistently in a specific location—those are known as endemic diseases. Malaria, for instance, is endemic to many equatorial regions. If COVID-19 never goes away completely, it’ll be classified as an endemic disease.

It’s not at all unusual to discover a new pathogen. In the past fifty years, according to the World Health Organization (WHO), scientists have identified more than 1,500 of them; most began in animals and then spread to humans.

Some never caused much harm; others, such as HIV, have been catastrophes. HIV/AIDS has killed more than 36 million people, and more than 37 million people are living with HIV today. There were 1.5 million new cases5 in 2020, though there are fewer new cases each year because people who are being properly treated with antiviral drugs don’t spread the disease.

[image: An illustration shows three levels of the spread of a disease. An outbreak is local, an epidemic is regional and a pandemic is global.]
And with the exception of smallpox—the only human disease ever eradicated—old infectious diseases are still hanging around. Even plague, a disease most of us associate with medieval times, is still with us. It struck Madagascar in 2017,6 infecting more than 2,400 people and killing more than 200. The WHO receives reports of at least 40 cholera outbreaks every year. Between 1976 and 2018, there were 24 localized outbreaks and one epidemic of Ebola. If you include small ones, there are probably more than 200 outbreaks of infectious diseases every year.

[image: A graph shows deaths due to different diseases. Tuberculosis: 45.9 million. HIV or AIDS: 36.4 million. Malaria: 25.4 million. Total deaths from TB, HIV or AIDS and malaria between 1990 and 2019: 107.7 million.]
Endemic killers.7 HIV/AIDS, malaria, and tuberculosis have killed more than 100 million people worldwide since 1990. (Institute for Health Metrics and Evaluation)

AIDS and other “silent epidemics,” as they came to be known—tuberculosis, malaria, and others—are the focus of the foundation’s global health work, along with diarrheal diseases and maternal mortality. In 2000, these diseases killed8 more than 15 million people in all, many of them children, and yet shockingly little money was being spent on them. Melinda and I saw this as the area in which our resources and our knowledge of how to build teams to create new innovations could make the biggest difference.

[image: “A billboard features two children sitting in the palm of a hand. Text reads ‘their lives are in your hands… help prevent AIDS. Ensure their future. National AIDS prevention and control programme. Zambia.’”]
A billboard promoting AIDS awareness and prevention in Lusaka, Zambia.9

This is the subject of a common misconception about our foundation’s health work. It’s not concentrated on protecting people in rich countries from diseases. It’s concentrated on the gap in health between high-income countries and low-income ones. Now, in the course of that work, we learn a lot about diseases that can affect the rich world, and some of our funding will help with these diseases, but they are not a focus of our grantmaking. The private sector, rich-country governments, and other philanthropists put a lot of resources into that work.

Pandemics, of course, affect all countries, and I have worried a lot about them since I began studying infectious diseases. Respiratory viruses, including the influenza family and the coronavirus family, are particularly dangerous because they can spread so quickly.

[image: A notice by the Treasury Department of the United States Public Health Service titled ‘influenza spread by droplets sprayed from nose and throat.’ The notice lists the etiquette to be followed to prevent the spread of influenza.]
A notice from the U.S. government encouraging proper hygiene and social distancing during the 1918 influenza pandemic.10

And the odds that a pandemic will strike are only going up. That’s partly because, with urbanization, humans are invading natural habitats at a growing rate, interacting with animals more often, and creating more opportunities for a disease to jump from them to us. It’s also because international travel is skyrocketing (or at least it was before COVID slowed its growth): In 2019, before COVID, tourists11 around the world made 1.4 billion international arrivals every year—up from just 25 million in 1950. The fact that the world had gone a century since a catastrophic pandemic—the most recent one, the flu of 1918, killed something like 50 million people—is largely a matter of luck.

Before COVID, the possibility of a flu pandemic was, relatively speaking, well known; many people had at least heard of the 1918 flu, and they might have remembered the swine flu pandemic of 2009–10. But a century is a long time, so almost no one alive had lived through the flu pandemic, and the swine flu pandemic didn’t turn out to be a huge problem because it wasn’t much more fatal than the normal flu. At the time I was learning all this, in the early 2000s, coronaviruses—which are one of three virus types that cause most common colds—weren’t discussed nearly as often as the flu.

The more I learned, the more I realized just how unprepared the world was for a serious respiratory virus epidemic. I read a report on the WHO’s response to the 2009 swine flu pandemic that concluded, prophetically: “The world is ill-prepared to respond to a severe influenza pandemic or to any similarly global, sustained and threatening public-health emergency.” The report laid out a step-by-step plan for getting prepared. Few of the steps were taken.

The next year, my friend Nathan Myhrvold started telling me about some research he was doing into the greatest threats faced by humanity. Although his biggest worry was an engineered bio-weapon—a disease made in a lab—naturally occurring viruses were high on the list.

I’ve known Nathan for decades: He created Microsoft’s cutting-edge research division and is a polymath who has done research on cooking (!), dinosaurs, and astrophysics, among other things. He’s not prone to exaggerating risks. So when he argued that governments around the world were doing essentially nothing to prepare for pandemics of any kind, either natural or intentionally created, we talked about how to change that.fn2

Nathan uses an analogy that I like. Right now, the building you are sitting in (assuming you’re not reading this book at the beach) is probably fitted with smoke detectors. Now, the odds that the building you’re in will burn down today are very low—in fact, it might go 100 years without burning down. But that building isn’t the only one around, of course, and somewhere in the world, at this very moment, a building is burning down. That constant reminder is why people install smoke detectors: to protect against something that’s rare but potentially very destructive.

When it comes to pandemics, the world is one big building fitted with smoke detectors that aren’t especially sensitive and have trouble communicating with one another. If there’s a fire in the kitchen, it might spread to the dining room before enough people hear about it to go put it out. Plus, the alarm only goes off about every 100 years, so it is easy to forget that the risk is there.

It’s hard to get your head around just how quickly a disease can spread, because exponential growth isn’t something that most of us encounter in our day-to-day lives. But consider the math. If 100 people have an infectious disease on Day 1, and if the number of cases doubles every day, the entire population of the earth will be infected by Day 27.

In the spring of 2014, I started getting emails from the health team at the foundation about an outbreak that sounded ominous: A few cases of Ebola virus had been identified in southeastern Guinea. By that July,12 Ebola cases had been diagnosed in Conakry, the capital of Guinea, and in the capital cities of Guinea’s neighbors, Liberia and Sierra Leone. Eventually the virus would spread to seven other countries, including the United States, and more than 11,000 people would die.

Ebola is a scary disease—it frequently causes patients to bleed from their orifices—but its rapid onset and immobilizing symptoms mean that it can’t infect tens of millions of people. Ebola spreads only through physical contact with the bodily fluids of an infected person, and by the time you’re really infectious, you’re too sick to move around. The biggest risks were to people who were taking care of Ebola patients, either at home or in the hospital, and during funeral rites, when someone would wash the body of a person who had died of the disease.

Even though Ebola wasn’t going to kill many Americans, it did remind them that an infectious disease can travel long distances. In the Ebola outbreak, a frightening pathogen had come to the United States as well as the United Kingdom and Italy—places that American tourists liked to visit. The fact that there had been a total of six cases and one death in those three countries, versus more than 11,000 in West Africa, didn’t matter. Americans were paying attention to epidemics, at least for the moment.

[image: People gather around fresh graves in a field. A group of people carry a body in a blanket towards a pit.]
During the Ebola epidemic in West Africa of 2014–16, many people contracted the virus during funeral gatherings because they came into close contact with a recent victim of the disease.13

I thought it might be an opportunity to highlight the fact that the world wasn’t ready to handle an infectious disease that really could cause a pandemic. If you think Ebola is bad, let me tell you what the flu could do. Over the Christmas holidays of 2014, I started writing a memo about the gaps in the world’s readiness that had been highlighted by Ebola.

They were enormous. There was no systematic way to monitor the progress of disease through communities. Diagnostic tests, when they were available, took days to return results—an eternity when you need to isolate people if they’re infected. There was a volunteer network of brave infectious-disease experts who went to help authorities in the affected countries, but there wasn’t a large full-time team of paid experts. And even if there had been such a team, there was no plan in place to move them to where they needed to be.

[image: An illustration shows a clipboard titled ‘responding to Ebola.’ The clipboard consists of a checklist as follows: rapid, accessible testing, global experts on hand and transport where needed.]
In other words, the problem was not that there was some system in place that didn’t work well enough. The problem was that there was hardly any system at all.

I still didn’t think it made sense for the Gates Foundation to make this one of its top priorities. After all, we focus on areas where the markets fail to solve big problems, and I thought that the governments of rich countries would get in gear after the Ebola scare, if they understood what was at stake. In 2015, I published a paper in The New England Journal of Medicine, pointing out how unprepared the world was and laying out what it would take to get ready. I adapted the warning for a TED talk called “The Next Epidemic? We’re Not Ready,” complete with an animation showing 30 million people dying from a flu as infectious as the 1918 one. I wanted to be alarming to make sure the world got ready—I pointed out that there would be trillions of dollars of economic losses and massive disruption. This TED talk has been viewed 43 million times, but 95 percent of those views have come since the COVID pandemic started.

The Gates Foundation, in partnership with the governments of Germany, Japan, and Norway, and the Wellcome Trust, created an organization called CEPI—the Coalition for Epidemic Preparedness Innovations—to accelerate work on vaccines against new infectious diseases and help those vaccines reach people in the poorest countries. I also funded a local study in Seattle to learn more about how the flu and other respiratory diseases move through a community.

Although CEPI and the Seattle Flu Study were good investments that helped when COVID came, not much else was accomplished. More than 110 countries analyzed their preparedness and the WHO outlined steps to close the gaps, but nobody acted on these assessments and plans. Improvements were called for but never made.

Six years after I gave my TED talk and published that NEJM paper, as COVID-19 was spreading around the world, reporters and friends would ask me if I wished I had done more back in 2015. I don’t know how I could have gotten more attention on the need for better tools and practice scaling them up rapidly. Maybe I should have written this book in 2015, but I doubt many people would have read it.

In early January 2020, the Gates Foundation team we had set up to monitor outbreaks after the Ebola scare was tracking the spread of SARS-CoV-2, the virus we now know as the one that causes COVID-19.fn3

On January 23, Trevor Mundel, who leads our global health work, sent Melinda and me an email outlining his team’s thinking and requesting the first round of funding for COVID work. “Unfortunately,” he wrote, “the coronavirus outbreak continues to spread with the potential to become a serious pandemic (too early to be sure but essential to act now).”fn4

Melinda and I have long had a system for making decisions about urgent requests that can’t wait for our annual strategy reviews. Whoever sees it first sends it to the other and says, basically, “This looks good, do you want to go ahead and approve it?” Then the other one sends an email approving the spending. As co-chairs, we still use this system for making big decisions related to the foundation, even though we’re no longer married and are now working with a board of trustees.

Ten minutes after Trevor’s mail came through, I suggested to Melinda that we approve it; she agreed and replied to Trevor: “We are approving $5M [i.e., $5 million] today and realize there may be an additional amount needed in the future. Glad the team has jumped on top of this so quickly. It is very concerning.”

As both of us suspected, there were definitely additional amounts needed, as became clear at the mid-February dinner and many other meetings. The foundation has committed more than $2 billion to various aspects of fighting COVID, including slowing its spread, developing vaccines and treatments, and helping make sure that these lifesaving tools reach people in poor countries.

Since the pandemic began, I’ve had the chance to work with and learn from countless health experts at the foundation and outside it. One deserves special mention.

In March 2020, I had my first call with Anthony Fauci, the head of the infectious diseases institute of the National Institutes of Health. I’m lucky to have known Tony for years (long before he was on the cover of pop-culture magazines), and I wanted to hear what he was thinking about all this—especially the potential for various vaccines and treatments that were being developed. Our foundation was backing many of them, and I wanted to make sure our agenda for developing and deploying innovations was aligned with his. Also, I wanted to understand what he was saying publicly about things like social distancing and wearing masks so I could help by echoing the same points when I did interviews.

We had a productive first call, and Tony and I would check in monthly for the rest of the year, discussing the progress on different treatments and vaccines and strategizing about how work done in the United States could benefit the rest of the world. We even did a few interviews together. It was an honor to sit next to him (virtually, of course).

One side effect of speaking out, though, is that it has provoked more of the criticisms of the Gates Foundation’s work that I’ve been hearing for years. The most thoughtful version goes like this: Bill Gates is an unelected billionaire—who is he to set the agenda on health or anything else? Three corollaries of this criticism are that the Gates Foundation has too much influence, that I have too much faith in the private sector as an engine of change, and that I’m a technophile who thinks new inventions will solve all our problems.

It’s certainly true that I’ve never been elected to any public position, and I don’t plan to seek one. And I agree that it’s not good for society when rich people have undue influence.

But the Gates Foundation does not use its resources or its influence in secret. We’re open about what we fund and what the results have been—the failures as well as the successes. And we know that some of our critics don’t speak up because they don’t want to risk losing grants from us, which is one of the reasons we make extra efforts to consult outside experts and seek out different viewpoints. (We expanded our board of trustees in 2022 for similar reasons.) We aim to improve the quality of the ideas that go into public policies and to steer funding toward those ideas that are likely to have the greatest impact.

Critics are also correct that the foundation has become a very large funder of some big initiatives and institutions that are predominantly the preserve of governments, such as the fight against polio and support for organizations like the WHO. But this is largely because these are areas of great need that do not get nearly enough funding and support from governments even though, as this pandemic has shown, they clearly benefit society as a whole. Nobody would be happier than I would if the Gates Foundation’s funding became a much smaller proportion of global spending in the coming years—because, as this book will argue, these are investments in a healthier, more productive world.

On a related point, critics argue that it’s not fair that a few people like me got wealthier during the pandemic, while so many other people suffered. They’re absolutely right. My wealth has largely insulated me from the impact of COVID—I do not know what it is like to have your life devastated by this pandemic. The best I can do is to uphold the pledge I made years ago to return the vast majority of my resources to society in ways that make the world a fairer place.

And yes, I am a technophile. Innovation is my hammer, and I try to use it on every nail I see. As a founder of a successful technology company, I am a great believer in the power of the private sector to drive innovation. But innovation doesn’t have to be just a new machine or a vaccine, as important as those are. It can be a different way of doing things, a new policy, or a clever scheme for financing a public good. In this book you’ll read about some of these innovations, because great new products only do the most good if they reach the people who need them most—and in health, that often requires working with governments, which even in the poorest countries are nearly always the entities that provide public services. That’s why I’ll make the case for strengthening public health systems, which—when functioning well—can serve as the first line of defense against emerging diseases.

Unfortunately, not every criticism of me is as thoughtful. Throughout COVID, I’ve marveled at how I became the target of wild conspiracy theories. It’s not an entirely new sensation—nutty ideas about Microsoft have been around for decades—but the attacks are more intense now. I have never known whether to engage with them or not. If I ignore them, they keep spreading. But does it actually persuade anyone who buys into these ideas if I go out and say, “I am not interested in tracking your movements, I honestly don’t care where you’re going, and there is no movement tracker in any vaccine”? I’ve decided that the best way forward is to just keep doing the work and believe that the truth will outlive the lies.

Years ago, the eminent epidemiologist Dr. Larry Brilliant coined a memorable phrase: “Outbreaks are inevitable, but pandemics are optional.” Diseases have always spread among humans, but they don’t have to become global disasters. This book is about how governments, scientists, companies, and individuals can build a system that will contain the inevitable outbreaks so they don’t become pandemics.

There is, for obvious reasons, more momentum than ever to do this now. Nobody who has been through COVID will ever forget it. Just as World War II changed the way my parents’ generation looked at the world, COVID has changed the way we see the world.

But we do not have to live in fear of another pandemic. The world can provide basic care to everyone, and be ready to respond to and contain any emerging diseases.

What would it look like in practice? Imagine:


Research allows us to understand all respiratory pathogens and prepares us to create tools like diagnostics, antiviral drugs, and vaccines at higher volumes and far faster than is possible today.

Universal vaccines protect everyone from every strain of the respiratory pathogens most likely to cause a pandemic—coronaviruses and influenza.

A potentially threatening disease is rapidly detected by local public health agencies, which function effectively in even the world’s poorest countries.

Anything out of the ordinary is shared with capable labs for study, and the information is uploaded to a global database monitored by a dedicated team.

When a threat is detected, governments sound the alarm and initiate public recommendations for travel, social distancing, and emergency planning.

Governments start using the blunt tools that are already on hand, such as mandatory quarantines, antivirals that protect against almost any strain, and tests that can be performed in any health clinic, workplace, or home.

If that isn’t sufficient, then the world’s innovators immediately get to work developing tests, treatments, and vaccines for the pathogen. Diagnostics in particular ramp up extremely fast so that large numbers of people can be tested in a short time.

New drugs and vaccines are approved quickly, because we’ve agreed ahead of time on how to run trials quickly and share the results. Once they’re ready to go into production, manufacturing gears up right away because factories are already in place and approved.

No one gets left behind, because we’ve already worked out how to rapidly make enough vaccines for everyone.

Everything gets where it’s supposed to, when it’s supposed to, because we’ve set up systems to get products delivered all the way to the patient. Communications about the situation are clear and avoid panic.

And this all happens quickly. It takes just six months to go from raising the first red flag to making enough safe, effectivefn5 vaccines to protect the population of the earth.



To some people reading this book, the scenario I’ve just described will sound overly ambitious. It’s certainly a big goal, but we’re already headed in that direction. In 2021, the White House announced14 a plan for developing a vaccine in the next epidemic within 100 days, if resources are allocated. And lead times are already shrinking: It took just twelve months from the time the COVID virus was analyzed genetically until the moment the first vaccines were tested and ready for use, a process that usually takes at least half a decade. And technological advances made during this pandemic will speed things up even more in the future. If we—governments, funders, private industry—make the right choices and investments, we can do this. In fact, I see an opportunity not just to prevent bad things from happening, but to accomplish something extraordinary: eradicating entire families of respiratory viruses. That would mean the end of coronaviruses like COVID—and even the end of the flu. Every year, influenza alone15 causes around one billion illnesses, including 3 million to 5 million severe cases where someone ends up in the hospital. And it kills at least 300,000 people. Add in the impact of coronaviruses, some of which cause the common cold, and the benefits of eradication would be staggering.

Each chapter in this book explains one of the steps we need to take to get ready. Together, they add up to a plan for eliminating the pandemic as a threat to humanity and reducing the chance that anyone ever has to live through another COVID.

One final thought before we dive in: COVID is a fast-moving disease. In the time since I started writing this book, several variants of the virus have appeared, most recently Omicron, and others have vanished. Some treatments that appeared very promising in early studies turned out to be less effective than some people (including me) had hoped. There are questions about vaccines, including how long they provide protection, that can only be answered over time.

In this book I have done my best to write what is true at the time of publication, with the understanding that the state of play will inevitably change in the coming months and years. In any case, the key points of the pandemic prevention plan that I propose will be relevant just the same. Regardless of what COVID does, the world still has a lot of work to do before it can hope to keep outbreaks from turning into global disasters.




CHAPTER 1

Learn from COVID

It’s easy to say that people never learn from the past. But sometimes we do. Why hasn’t there been a World War III yet? Partly because, in 1945, world leaders looked at history and decided there were better ways to settle their differences.

That’s the spirit in which I look at the lessons from COVID. We can learn from it and decide to do a better job of protecting ourselves from deadly diseases—in fact, it’s imperative to put a plan in place and fund it now, before COVID becomes yesterday’s news, the sense of urgency fades, and the world’s attention moves on to something else.fn1

Many reports have documented the good and the bad of the world’s response to COVID, and I’ve learned a lot from them. I have also pulled together a number of key lessons from my work in global health, including projects such as polio eradication, and from following the pandemic day to day with experts at the foundation and in governments, academia, and the private sector. A key element is to look at the countries that did better than others.

Doing the right things early pays huge dividends later.

I know this sounds odd, but my favorite website is a treasure trove of data that tracks diseases and health problems all over the world. It’s called the Global Burden of Disease,fn2 and the level of detail it contains is astonishing. (The 2019 version tracked 286 causes of death and 369 types of diseases and injuries in 204 countries and territories.) If you’re interested in how long people live, what makes them sick, and how these things change over time, this site is the best source. I can spend hours at a time looking at the data.

The site is published by the Institute for Health Metrics and Evaluation (IHME), which is located at the University of Washington in my hometown of Seattle. As you can probably guess from its name, IHME specializes in measuring health around the world. It also does computer modeling that attempts to establish cause-and-effect relationships: Which factors might explain why cases are going up or down in some country, and what does the forecast look like?

Since early 2020, I’ve been peppering the team at IHME with questions about COVID. What I’ve hoped to find out is what the countries that are dealing most successfully with COVID have in common. What did they all do right? Once we answer that question with some certainty, we’ll understand the best practices and be able to encourage other countries to adopt them.

The first thing you have to do is define success, but that’s not as easy as you might think. You can’t just look at how often people with COVID in a given country went on to die from it. That statistic will be skewed by the fact that older people are more likely to die from COVID than younger people, so countries with especially old populations will almost inevitably look worse. (One country that did particularly well—even though it has the world’s oldest population—is Japan. It had the best compliance with mask mandates of any country, which helps explain some of its success, but other factors were probably also at play.)

What you really look for in a measure of success is a number that captures the overall impact of the disease. People who die of heart attacks because the hospital is too overwhelmed by COVID patients to treat them ought to be counted just as much as people who die of the disease itself.

There’s a measure that does exactly that: It’s called excess mortality, and it includes people who die because of the disease’s ripple effect as well as those who die directly from COVID. (It’s the number of excess deaths per capita, in order to account for the size of a country’s population.) The lower your excess mortality, the better you’re doing. In fact, some countries’ excess mortality is actually negative. That’s because they had relatively few deaths from COVID, and there were also fewer traffic accidents and other fatal incidents because people were staying home so much more.

[image: A bar graph shows the official count of deaths and estimated global deaths due to COVID. Official count of COVID deaths: 5.9 million. Estimated global excess deaths: 17.4 million. Low: 16.5 million. High: 18.0 million.]
The true toll of COVID.1 “Excess deaths” measures the impact of COVID by including people whose deaths were indirectly caused by the pandemic. The top bar shows the number of COVID deaths through December 2021. The bottom bar shows the estimated number of excess deaths, with a range between 16.5 million and 18 million. (IHME)

Toward the end of 2021,2 America’s excess mortality was more than 3,200 per million people, roughly on par with Brazil’s and Iran’s. Canada’s, by contrast, was around 650, while Russia’s was well over 7,000.

Many of the countries with the lowest excess mortality (near zero or negative)—Australia, Vietnam, New Zealand, South Korea—did three things well early in the pandemic. They tested a large share of the population quickly, isolated people who tested positive or had been exposed, and carried out a plan for detecting, tracing, and managing cases that may have come across their borders.

[image: A line graph shows the number of new COVID cases per day and the different containment measures in Vietnam. The new cases peaked at around 11 in March and around 37 in August. There were 1,465 confirmed cases and 35 deaths in total in 2020.]
Containing COVID in Vietnam.3 Government officials implemented measures for controlling the virus during 2020. Having just thirty-five deaths over an entire year in a country of 97 million people is a major accomplishment. (Exemplars in Global Health program)

Unfortunately, early success can be hard to maintain. Relatively few people in Vietnam were vaccinated for COVID—partly because of the limited supply of vaccines, and partly because vaccines didn’t seem as urgent when the country had done such a good job controlling the virus. So when the much more transmissible Delta variant came along, there were relatively few people in Vietnam who had any immunity, and the country was hit hard. Its rate of excess deaths4 went from just over 500 per million people in July 2021 to nearly 1,500 per million people in December—though even at the higher rate, Vietnam was still doing better than the United States. Overall, it was better off having taken those early measures.

IHME’s data also suggests5 that a country’s success against COVID correlates roughly with how much people there trust the government. This makes intuitive sense, since if you have confidence in your government, you’re more likely to follow its guidelines for preventing COVID. On the other hand, trust in government is measured by polls, and if you live under an especially repressive regime, you’re probably not going to tell a random pollster what you really think about the government. And in any case, this finding doesn’t easily translate into practical advice that can be implemented quickly. Building trust between people and their government takes years of painstaking, purposeful work.

Another approach to identifying what works is to look at the problem from the other end: Find exemplars that did individual things especially well and study how they did them so that others can do the same. A group called, appropriately enough, Exemplars in Global Health is doing just that, and they have made some fascinating connections.

For example, all other things being equal, countries whose health systems function well in general were more likely to respond well to COVID. If you have a strong network of health clinics that are well staffed with trained personnel, are trusted by people in their community, have supplies when they’re needed, and so on, you are in a better position to fight off a new disease. This suggests that any pandemic prevention plan needs to include, among other things, helping low- and middle-income countries improve their health systems. We’ll return to this subject in Chapters 8 and 9.

Another example: The data suggests that cross-border trucking was responsible for a fair amount of spread from one country to another. So which places managed it well? Early in the pandemic, Uganda required COVID tests for all truckers coming into the country, and the region of East Africa followed suit soon after. But because the testing process was slow and kits were in short supply, the policy caused major backups at the border—of up to four days—and transmission went up while truckers waited around in cramped quarters.

Uganda and its neighbors6 did several things to fix the logjam, including dispatching mobile testing labs to border crossings, creating an electronic system to track and share results, and requiring truckers to get tested in the country where they started their route, rather than at the border. Soon, traffic was flowing again, and cases were kept under control.

[image: Naliku Musa wears a face mask and poses for the camera. A truck is behind a fence in the background.]
Truck driver Naliku Musa waits for the results of his COVID test at the border between Uganda and South Sudan.7

Bottom line: In the early days, if you’re able to test a large share of your population, isolate the positive cases and their contacts, and handle possible cases coming from abroad, you’ll be well positioned to keep the caseload manageable. If you don’t do those things quickly, then only extreme measures can prevent a large number of infections and deaths.

Some countries show us what not to do.

I don’t like to dwell on failures, but some are too egregious to ignore. Although there are positive exemplars, most countries handled at least some aspects of their COVID response poorly. I’m calling out the United States here because I know its situation well, and because it should have done so much better than it did, but by no means is it the only country that made a lot of mistakes.

The White House’s response in 2020 was disastrous. The president and his senior aides downplayed the pandemic and gave the public terrible advice. Incredibly, federal agencies refused to share data with one another.

It certainly didn’t help that the director of the Centers for Disease Control and Prevention is a political appointee subject to political pressure, and some of the CDC’s public guidance was clearly influenced by politics. Even worse, the person running the CDC in 2020 wasn’t trained as an epidemiologist. The former CDC directors who are still remembered today for their amazing work—people like Bill Foege and Tom Frieden—were experts who had spent much or all of their careers in the organization. Imagine a general who has never even been through a battle simulation suddenly having to run a war.

One of the worst failures, though, is that the United States never got testing right: Not nearly enough people were tested, and results took far too long to come back. If you’re carrying the virus but don’t know it for another seven days, you’ve just spent a week potentially infecting other people. To me, the most mind-boggling problem—because it would have been so easy to avoid—is that the U.S. government never fully maximized the capacity for testing people, nor did it create a centralized way to both identify those who should be first in line to get quick results and record the outcomes of all tests. Even two years into the pandemic, as Omicron spread rapidly, many people weren’t able to get tested, even when they had symptoms.

In the early months of 2020, any people in America who were worried about having COVID should have been able to go to a government website, answer a few questions about symptoms and risk factors (such as age and location), and find out where they could get tested. Or, if test supplies were limited, the site might determine that their case wasn’t a high enough priority and notify them when they could be tested.

Not only would the site have made sure that testing kits were used most efficiently—for the people most likely to actually test positive—it also would have given the government additional information about parts of the country where too few people were showing an interest in getting tested. With this data, the government could have directed more resources toward getting the word out and expanding testing in those areas. The site would also have provided people with instant eligibility to participate in a clinical trial if they tested positive or were at high risk, and it could later have been used to help make sure that vaccines went to the people at the highest risk of getting severely sick or dying. And the site would also be useful in nonpandemic times for fighting other infectious diseases.

Any software company worth its salt could have built this site in no time,fn3 but instead states and cities were left to their own devices, and the whole process was chaotic. It was like the Wild West. I remember one especially heated call with people from the White House and CDC in which I was quite rude about their refusal to take this basic step. To this day I don’t understand why they wouldn’t let the most innovative country in the world use modern communications technology to fight a deadly disease.

In the face of something the world should have been better prepared for, people did heroic work.

Whenever there’s a disaster, the children’s TV host Fred Rogers used to say, “Look for the helpers. You will always find people who are helping.” During COVID, it takes very little looking to find the helpers. They are everywhere, and I’ve had the pleasure of meeting some of them and learning about many more.

[image: Shilpashree A.S. wears protective gear and stands inside a booth. She puts her hand out of the booth through the gaps in the wall and inserts a nasal swab into a person’s nose.]
Shilpashree A.S. takes samples in Bengaluru, India, while stationed in a booth and wearing protective gear.8

Every day for five months of 2020, as a COVID tester in Bengaluru, India, Shilpashree A.S. would put on a protective gown, goggles, latex gloves, and a mask. (Like many people in India, she uses initials referring to her hometown and her father’s name as her last name.) Then she’d step into a tiny booth with two holes for her arms and spend hours performing nasal swab tests on long lines of patients. To protect her family,9 she had no physical contact with them—for five months they saw one another only on video calls.

Thabang Seleke was one of 2,000 volunteers in Soweto, South Africa, to participate in a study on the effectiveness of the COVID vaccine developed at Oxford University. The stakes for his country were high: By September 2020, more than 600,000 people had been diagnosed with COVID and more than 13,000 people had died from it. Thabang heard about the trial from a friend and stepped forward to help bring an end to the coronavirus in Africa and beyond.

Sikander Bizenjo went from Karachi to his home province of Balochistan, a dry, mountainous region in southwestern Pakistan where 70 percent of the population lives in poverty. He founded a group called Balochistan Youth Against Corona, which has trained more than 150 young boys and girls to help people across the province. They’re hosting COVID awareness sessions in local languages while also building reading rooms and donating hundreds of thousands of books. They’ve provided medical equipment to 7,000 families and food to 18,000 families.

Ethel Branch, a member of the Navajo Nation and its former attorney general, left her law firm to help form the Navajo & Hopi Families COVID-19 Relief Fund, an organization that delivers water, food, and other necessities to people in need throughout the Navajo and Hopi nations. She and her colleagues have raised millions of dollars (some of it through one of the top five GoFundMe campaigns of 2020) and organized hundreds of young volunteers who have helped tens of thousands of families from both nations.

The stories of people who are making sacrifices to help others during this crisis could fill an entire book. Around the world, health care workers10 put themselves at risk to treat sick people—according to the WHO, more than 115,000 had lost their lives taking care of COVID patients by May 2021. First responders and frontline workers kept showing up and doing their jobs. People checked in on neighbors and bought groceries for them when they couldn’t leave home. Countless people followed the mask mandates and stayed home as much as possible. Scientists worked around the clock, using all their brainpower to stop the virus and save lives. Politicians made decisions based on data and evidence, even though these decisions weren’t always the popular choice.

Not everyone did the right thing, of course. Some people have refused to wear masks or get vaccinated. Some politicians have denied the severity of the disease, shut down attempts to limit its spread, and even implied that there’s something sinister in the vaccines. It’s impossible to ignore the impact their choices are having on millions of people, and there’s no better proof of those old political clichés: Elections have consequences, and leadership matters.

Expect variants, surges, and breakthrough cases.

Unless you work on infectious diseases, you had probably never heard of variants until COVID. The idea may have seemed new and scary, but there’s nothing particularly unusual about variants. Influenza viruses, for instance, can quickly mutate into new variants—which is why flu vaccines are reviewed each year and frequently updated. Variants of concern are the ones that are more transmissible than others, or better at evading the human immune system.

Early in the pandemic, there was a broad belief in the scientific community that, although there would be some mutations of COVID, they wouldn’t cause a big problem.
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