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Humanity has but three great enemies: fever, famine and war; of these by far the greatest, by far the most terrible, is fever.


—SIR WILLIAM OSLER, MD






A good hockey player plays where the puck is. A great hockey player plays where the puck is going to be.


—ATTRIBUTED TO WAYNE GRETZKY

















Introduction



When I was the state epidemiologist of Minnesota, a few people in the media started calling me “Bad News Mike” because often when public officials or corporate leaders got a call from me, I was unlikely to tell them anything they wanted to hear. In a story with that title by Kermit Pattison in Mpls St Paul magazine, the subhead read: “Headstrong and outspoken, the state’s epidemiologist insists he’s only a messenger from the germ front. Whatever he is, the message isn’t good.”


Well, I don’t know about the “headstrong” charge, but I certainly have to plead guilty to being “outspoken.” That’s because I believe in what I call consequential epidemiology. That is, by attempting to change what could happen if we don’t act, we can positively alter the course of history, rather than merely record and explain it retrospectively. Because of the accomplishments in the 1960s and 1970s of two of the giants of public health, Drs. Bill Foege and the late D. A. Henderson, aided by literally thousands of others, countless millions yet unborn will be spared the devastation of smallpox. Opportunities for such life-altering good are still out there, if we only recognize them and have the collective will to act.


This book results from my participation, observations, concerns, outbreak investigations, studies, programs, and policy development on the front lines of the major public health issues of our time. They involve toxic shock syndrome, AIDS, SARS, antibiotic resistance, foodborne diseases, vaccine-preventable diseases, bioterrorism, zoonotic diseases (those transmitted from or to animals and humans) including Ebola, and vector-borne diseases (those transmitted by mosquitoes, ticks, and flies, such as dengue and Zika viruses). Each experience or encounter—local, regional, national, or international—has informed and shaped my thinking, each has taught me a critical lesson about how we deal with our deadliest enemy, and each has focused the lens through which I approach public health.


Because, in fact, infectious disease is the deadliest enemy faced by all of humankind. True, infection is far from the only type of illness that affects each of us, but it is the only type that affects us collectively, and sometimes on a mass scale. Heart disease, cancer, even Alzheimer’s, can have devastating individual effects, and research leading to cures is laudable. But these diseases don’t really have the potential to alter the day-to-day functioning of society, halt travel, trade, and industry, or foster political instability.


If there is any particular theme to my career, it has been connecting disparate dots of information and making them into a coherent line to the future. For example, I both wrote and lectured as early as 2014 that the appearance of the Zika virus in the Americas was just a matter of time. Before a doubting professional audience at the National Academy of Medicine in 2015, I predicted that MERS would soon appear in a major city outside the Middle East. (It did, in Seoul, South Korea, just months later.)


I don’t claim any unique skills. Foreseeing issues and potential threats should be a matter of standard practice in public health.


When I established CIDRAP, the Center for Infectious Disease Research and Policy that I now head at the University of Minnesota, I was mindful of the fact that without policy, research has nowhere to go. Another way of saying this is that we tend to go from crisis to crisis without ever anticipating them or finishing the job in the end.


Science and policy must intersect to be effective. Therefore, throughout this book, we will seldom talk about realized or needed advances in the science of disease prevention without always giving equal consideration to what to do with those advances.


What we aim to give you here is a new paradigm for considering the threats posed by infectious disease outbreaks in the twenty-first century. While we will deal with the broad range of communicable illness, we will concentrate on identifying and exploring those maladies with the potential to disrupt the social, political, economic, emotional, or existential well-being of large regions, or even the entire planet. And while morbidity and mortality are certainly prime considerations, they are not the only ones. The current reality is that a few confirmed cases of smallpox anywhere in the world would create more sheer panic than do many thousands of malaria deaths in Africa alone.


That is, we don’t always make rational distinctions between what is likely to kill us and what is likely to hurt us, scare us, or simply make us uncomfortable. As a result, we don’t always make rational decisions about where to put our resources, where to direct our policy, and, frankly, where to direct our fear. As we write this, much of the Western world is greatly worried by the spread of Zika virus and its association with microcephaly, other birth defects, and Guillain-Barré syndrome. Yet over the past few years, dengue virus, which is spread by the very same mosquito, has killed far more people in the same region with hardly a blip on the public radar. Why? Probably because there are few situations as dramatic and horrifying as babies being born with small heads and facing uncertain lives of disability. It is every parent’s worst nightmare.


We will be invoking two metaphors for disease throughout this book. One is crime and the other is war, and both are apt because in various ways, our struggle against infectious disease resembles both of these horrors. In the investigation and diagnosis of outbreaks, we are like detectives. In our response, we must be like military strategists. Just as we will never eliminate either crime or war, we will never eliminate disease. And just as we engage in an ongoing war against crime, we are constantly battling disease.


In the first six chapters, we will present the stories, cases, and backdrop that will provide context for the rest of the book. From that point on, we will discuss what I consider our most pressing threats and challenges as well as practical means to take them on.


In 2005, I wrote an article for the journal Foreign Affairs entitled “Preparing for the Next Pandemic.” I concluded with the following warning:




This is a critical point in history. Time is running out to prepare for the next pandemic. We must act now with decisiveness and purpose. Someday, after the next pandemic has come and gone, a commission much like the 9/11 Commission will be charged with determining how well government, business, and public health leaders prepared the world for the catastrophe when they had clear warning. What will be the verdict?





In the eleven years that have passed since I wrote those words, I don’t see that much has changed.


We could try to scare you out of your wits with bleeding eyeballs and inner organs turned to mush as some books and films have attempted to do, but in the vast majority of instances, those images are a misrepresentation and not relevant. The truth and the reality should prove sufficiently concerning to scare us all into our wits.


I’m not trying to give either an optimistic or a pessimistic spin on the challenges in facing our deadliest enemy. I’m trying to be realistic. The only way we are going to confront and deal with the ever-present threat of infectious disease is to understand those challenges so that the unthinkable does not become the inevitable.















CHAPTER 1



Black Swans and Red Alerts




There’s something happening here.


What it is ain’t exactly clear.


—BUFFALO SPRINGFIELD




Who? What? When? Where? Why? How?


Just like reporters and police detectives, this is what public health epidemiologists—disease detectives—always want to know: as many pieces of the “How did this happen?” puzzle as possible; the components that help us tell the story. That’s what epidemiology—in fact, all of diagnostic medicine—is about: connecting the dots and putting together a coherent story. And only then, once we sufficiently know and understand the story, can we begin to confront the problem or challenge. As medical detectives we can sometimes stop a disease outbreak cold without understanding all the pieces of a complex puzzle, like finding that a certain food item is making people sick even though we don’t know how that food got contaminated. But the more we can find out, the better equipped we are to solve the mystery and make certain that similar disease problems don’t happen in the future.


On a day I will never forget, there were about ten of us sitting around the table in the Director’s Conference Room at the Center for Disease Control in Atlanta—later renamed the Centers for Disease Control and then again the Centers for Disease Control and Prevention. None of us knew what to make of the cases that had just been presented to us as we went through the mental checklist.


The what: in one cluster, Pneumocystis carinii pneumonia (PCP)—a rare parasitic infection that causes a life-threatening pneumonia and usually occurs only in people with compromised immune systems. And in the other, Kaposi’s sarcoma (KS)—a disfiguring malignant tumor now known to be caused by human herpesvirus-8 (HHV-8) and also more frequent in people with immune system problems. It starts as little red and bluish black lesions on the skin or in the lining of the mouth, nose, or throat. The lesions grow into very painful raised tumors and often spread to the lungs, digestive tract, and lymph nodes.


The when: right as we sat there—June 1981.


The where: The PCP cases were being found primarily in the Los Angeles area and the KS cases in the New York City area.


The who: two clusters of young, otherwise healthy gay men on opposite sides of the country.


The why and how: Those were the mysteries.


Because, we all knew, these rare, arcane diseases shouldn’t be happening in this patient population.


Dr. James Curran sat at the head of the table in the long, narrow room paneled in dark wood. He was with what was then called the STD Division—sexually transmitted diseases—and his team was working with the CDC’s Viral Hepatitis Branch in Phoenix. I was interested in hepatitis B and was doing studies on how healthcare workers at a single hospital in Minneapolis had become infected. More than eighty such cases had occurred in a fourteen-month period, including that of a young physician who had died as a result of his work-acquired hepatitis infection.


Jim is one of the brightest guys in our business and someone never afraid to speak his mind. I had once considered taking a job in his division at the CDC. Now he was setting up a study on a new, not yet approved hepatitis B vaccine in gay men in several cities across the United States. Gay men were at high risk, due to the significant possibility of transmitting the virus through anal sex, a risk heightened for those with multiple partners.


Dr. Bill Darrow, an STD Division expert on the behavioral aspects of infectious disease, and Dr. Mary Guinan, MD, PhD, a leading virus expert with the STD Division, were also at the meeting.


Dr. Dennis Juranek of the Division of Parasitic Disease was there and had been quite involved with the early information gathering for these cases. Since PCP was so rare in the United States, the manufacturer of the chief drug used to treat it worldwide, pentamidine, had not wanted to go through the time and expense of the full Food and Drug Administration approval process. Therefore, the CDC was the only place in the United States that could stock it, as an investigational, unlicensed drug. Dr. Wayne Shandera, who helped monitor disease outbreaks from Los Angeles as part of the Epidemic Intelligence Service (EIS), was on the speakerphone. EIS is the CDC’s training program for new epidemiologists and other public health professionals, who are sent around the nation and the world to investigate mysterious and potentially threatening disease outbreaks.


For a twenty-eight-year-old epidemiologist from the Midwest, working with such distinguished and dedicated people and being there at the CDC was like beaming up to the mother ship. I was grateful that Jim had invited me to this meeting, even as a small-bit player. As chief of the Acute Disease Epidemiology Section of the Minnesota Department of Health, I was actually at the CDC for another reason—a meeting on toxic shock syndrome (TSS), a condition I had been actively investigating for almost a year. Because of that, my experience with public health disease surveillance related to unexplained outbreaks, and the fact that I happened to be in the building, Jim invited me to help provide a perspective from the field. In addition, I had led our team at the Minnesota Department of Health in investigating several recent large outbreaks of another type of viral hepatitis in gay men. That illness is now known as hepatitis A.


It was against this public health backdrop and recent investigative experience that I faced the current mystery with the others in the CDC Director’s Conference Room.


Details had been published, employing the dispassionate language of science, in the June 5, 1981, issue of MMWR—the Morbidity and Mortality Weekly Report—the CDC’s dispatch of diseases important to the public:




In the period October 1980–May 1981, 5 young men, all active homosexuals, were treated for biopsy-confirmed Pneumocystis carinii pneumonia at 3 different hospitals in Los Angeles, California. Two of the patients died. All 5 patients had laboratory-confirmed previous or current cytomegalovirus (CMV) infection and candidal mucosal infection. Case reports of these patients follow.





The report described five men, ages twenty-nine to thirty-six, four of whom were previously healthy and the fifth having been successfully treated for Hodgkin’s lymphoma three years earlier. CMV is a common virus that most carriers don’t know they have, because it generally doesn’t cause any symptoms. Since it spreads from person to person via bodily fluids—saliva, blood, urine, and semen—and because people share more fluids when they have multiple partners, and also because anal intercourse is much more likely to cause small abrasions and resultant bleeding than vaginal intercourse, it was often noted in sexually active gay men. The term of art in those days was MSM—men who have sex with men. But CMV was known to cause various health problems in individuals with compromised immune systems. The candida infection these men presented with could indicate some sort of immunosuppression. Patient 4, the youngest of the cohort and the one who had had Hodgkin’s disease, was one of the two who had died. He had been treated with radiation. Had that suppressed his immune system? Had the cancer itself had some effect? What about the other four?


Particularly confounding was that these two conditions—Pneumocystis carinii pneumonia in LA and Kaposi’s sarcoma in New York—were not “perpetrators” any medical detective would expect to discover at such a “crime scene.” PCP was caused by a parasite that, in general, is easily neutralized by the human immune system. KS in this part of the world tends to show up in old, otherwise frail and sickly men.


As MMWR soberly noted:




Pneumocystis pneumonia in the United States is almost exclusively limited to severely immunosuppressed patients. The occurrence of pneumocystis in these 5 previously healthy individuals without a clinically apparent underlying immunodeficiency is unusual.





So why were we seeing these two medical anomalies in groups of healthy young men on both coasts? What were the known causes of immunosuppression?


We went through the list of usual and unusual suspects—what physicians refer to as the differential diagnosis.


There was some speculation that it could be related to Epstein-Barr virus (EBV), generally transmitted through oral and genital secretions and bodily fluids. Often, EBV causes no symptoms at all, but it is one of the prime causes of infectious mononucleosis, which when I was in school was known informally as the “kissing disease.” EBV is also associated with more serious conditions, including Hodgkin’s and Burkitt’s lymphomas and a variety of autoimmune diseases. Some scientists have speculated that it triggers chronic fatigue syndrome, though the association has never been proven.


Theories were running rampant—everything from the idea that none of these cases were related to the appearance of a new, highly infectious disease.


“Most of us thought it was a sexually transmitted agent, but we didn’t know what,” Jim Curran recalled.


Could there be some blood-borne microbe that was promoting these conditions? Maybe there was a chemical these men had intentionally or inadvertently ingested. We thought it sounded like an infectious disease, but at that point, we couldn’t be sure.


There was a significant cohort of the gay community in a number of major cities, New York and LA included, that was sexually active with numerous partners, often on the same day. So one of the favored methods for achieving and maintaining an erection, and enhancing sexual sensation, was through sniffing amyl nitrite “poppers.” Were the chemicals lingering in the system and causing these weird effects? It didn’t seem likely, but we weren’t ruling anything out.


And the big question: Were these two clusters related, or was the commonality of sexually active gay men merely a fluke? Most people have heard the old diagnostic aphorism, Common things occur commonly. Uncommon things do not. When you hear hoofbeats, think of horses before you think of zebras. So was this a zebra, or simply two unrelated horses?


The first critical step would be what we call “case surveillance,” and it is just as important as a police detective’s surveillance of a possible suspect. Because of my own recent experience with toxic shock syndrome, the group assembled in that conference room asked me how I thought they could enhance surveillance in New York and LA and where else they should look for similar cases. Did it make sense to concentrate on clinics that handled a lot of sexually transmitted diseases? What about pulmonologists’ offices for possible cases of PCP and dermatologists’ for KS?


Those ideas made sense, but I thought we would likely get the most information quickly by conducting a survey among doctors in the areas of LA and New York City with large populations of gay men to see if any of them were seeing cases like these. Even if these cases were caused by a single infectious microbe or ingestion of a chemical that undercut the immune system and occurred in other cities and among heterosexuals, the “hot spots” for finding more cases seemed to be among gay men in LA and New York City.


I walked out of the meeting wondering if there was really anything to worry about or if these cases were just the kinds of random incidents that happen in our business. Would one or both of these small clusters turn out to be medical anomalies that quickly faded from view? Would they be mysteries with neat explanations? That was certainly what Jim was hoping for; as he said, “Identify. Treat. Over.”


Or were we seeing a genuine black swan event, one that would become an all-hands-on-deck red alert?


The term “black swan” was introduced by Nassim Nicholas Taleb, author and scholar, to explain certain rare occurrences in financial markets. In his 2007 book, The Black Swan, he extended the concept to explain unusual high- or extreme-impact and difficult-to-predict events in the larger world.


None of us around the table that day in Atlanta realized that we were bearing witness to an epochal moment in history: the world’s transition into the era of AIDS. Jim Curran would remain the CDC’s point man on the disease, and it would transform his career.


Jim subsequently set up a CDC task force to explore this new condition, tentatively labeled Kaposi’s Sarcoma and Opportunistic Infections. At about the same time as the establishment of the task force and the publication of the first MMWR report, the CDC began receiving an unprecedented number of requests from physicians for pentamidine to treat young men afflicted with PCP, especially in New York. Even though no one knew what was causing the condition, Jim and his colleagues knew it was time for the CDC to develop a case definition.


The case definition is critical in identifying a disease and trying to figure out what to do about it. Once a disease has been described in this way, the CDC’s own investigators, state and local health department officials, hospital emergency room personnel, and all other physicians and healthcare workers can begin ruling in and ruling out individuals they see.


“The cases were so unusual,” Jim recalled, “that we had to have a specific definition. Then we focused on very specific active surveillance, so we were able to say, ‘This really is increasing. It’s focal, but it’s spreading.’”


As soon as the media picked up the story of these strange new disease outbreaks, the CDC was flooded with calls describing similar symptoms. By the end of 1981, 270 cases of severe immunodeficiency had been reported in gay men. Of those, 212 had died. In the first year or so of surveillance, the condition was seen mostly in gay men and intravenous drug users.


The next year, the disease estimate was in the tens of thousands. Jim says, “The problem was that the first few years, we were always underestimating but being accused of overestimating.”


It was when symptoms started showing up in people who didn’t fit the profile that the investigation turned a critical corner. Jim recalls, “We started seeing transfusion recipients with Pneumocystis pneumonia, and we were pretty convinced they weren’t gay and had no other risk factors. We saw it in children with hemophilia. Then we were able to convince ourselves and others of the logic of who got it and who didn’t. And that was really important. When we saw three hemophilia cases in one week, we knew the agent had to be in the blood supply, and it had to be a yet-unrecognized virus.”


In September 1982, under Jim’s leadership, the CDC first used the term “acquired immune deficiency syndrome,” which was defined as “a disease at least moderately predictive of a defect in cell-mediated immunity, occurring in a person with no known case for diminished resistance to that disease.” Jim had pushed for the adoption of the AIDS acronym because he thought it was critical to have a name that was easy to remember and would have the same label throughout the world.


The next month, MMWR published its first guidelines on AIDS prevention, treatment of patients, and handling of specimens.


AIDS turned out to have all the elements of the greatest public health challenges: on-the-scene medical drama, in-the-lab discoveries, and huge financial, social, religious, ethical, political, and even military impact.


By 1983, lab scientists in the United States and France had determined that AIDS was caused by a retrovirus. On April 23, 1984, Health and Human Services secretary Margaret Heckler held a press conference to say that Dr. Robert Gallo and his colleagues at the National Cancer Institute of the National Institutes of Health had found the cause of AIDS: the retrovirus HTLV-III.


This would be followed in June by Gallo and Pasteur Institute professor Luc Montagnier’s joint press conference confirming that the French lymphadenopathy associated virus (LAV) and the American HTLV-III were almost certainly identical and the likely cause of AIDS. It then took until 1986 for the International Committee on Taxonomy of Viruses to officially label the cause of AIDS as human immunodeficiency virus, or HIV.


HIV most likely began in the jungles of Africa as an infection in primates such as monkeys or chimps, and it lingered there for many decades before crossing over into the human population. As human populations grew in the jungles of Africa, the practice of hunting primates became more common and bushmeat a regular source of nourishment. The virus probably jumped species as people killed, butchered, and had extensive blood contact with infected primates. From there, human-to-human sexual transmission was probably the main means of spread, eventually making it out of the small, isolated groups in the jungle.


This is an instructive model for the proliferation of other infectious diseases as population growth and “progress” create better roads and more mobility while reducing jungle and forestland. As a result, microbes that may have stayed in their particular niches for centuries or longer are now emerging into far larger problems.


But to go back to the April 23 press conference, Margaret Heckler also announced development of a diagnostic blood test and expressed hope that an AIDS vaccine would be ready within two years.


The idea that an AIDS vaccine would be ready that soon struck me as wildly unrealistic. I couldn’t fathom where she had come up with that estimate. Two years is a very short amount of time to develop any vaccine, and for the retrovirus that caused AIDS, the time frame seemed virtually impossible.


Once in the cell, the retrovirus hangs around indefinitely. HIV is present in the body fluids of infected individuals, and when the virus enters a person in the form of infected immune cells, for example, in ejaculate, it makes it virtually impossible for antibodies produced by a vaccine or other parts of the normal human immune response to win the earliest battle against the invading virus. With other viruses, vaccines trigger the immune system to identify the invaders and kill them. But the fact that this virus could escape the body’s own defenders challenged all notions of how vaccines work.


“There was definitely some premature optimism with mention of the vaccine,” Jim comments. “The honest question would be, not when there would be a vaccine, but if there would be a vaccine.”


This didn’t mean treatments couldn’t be developed that would greatly handicap the virus once it was in the body. In fact, progress on the cocktail of drugs now used to control the disease has been truly remarkable and inspiring. But the key word here is control, just as we do with diabetes and other chronic diseases, not prevent or cure.


In the mid-1980s, while some in the public health community were laser focused on vaccine research, I kept saying in every forum I participated in that we couldn’t afford to wait for a vaccine to stop transmission. Preventive measures were essential.


I had a personal stake in this. In 1983, before the American blood supply was routinely screened for HIV, my beloved sixty-six-year-old aunt, Romana Marie Ryan—a nun and teacher in San Francisco—broke her hip when she fell while taking her kindergarten class on a field trip. Her parish priest, Father Thomas F. Regan, often said that she was “magically gifted” in teaching young children.


Aunt Romana had come home to Iowa for a visit in August of 1984. We had a small family reunion at the motherhouse convent in Dubuque. I remember so clearly driving from Minneapolis to Dubuque for a wonderful Sunday afternoon get-together.


It was a beautiful day on the bluffs overlooking the Mississippi River. Sister was her usual joyful, fun, and loving self, the kind of person you cherish being with. But she had been sick lately and her doctors had not been able to pinpoint the cause. I remember she was wearing a long light-green skirt that day; she had given up nuns’ garb years earlier. When she was sitting on a patio chair, I noticed she had these terrible-looking red and purple lesions on her lower legs.


Even with my familiarity with KS, I did not put two and two together. She wasn’t a gay man and I didn’t realize she’d had a blood transfusion during her 1983 hip surgery to fix the broken bone; the doctors had assumed she’d have substantial blood loss, so she had been started on a transfusion at the beginning of the operation. The blood she had received had been contaminated with HIV. And it turned out the transfusion had been unnecessary, as she didn’t have extensive bleeding.


Not long after her return to San Francisco, Romana was diagnosed with AIDS. She died of Pneumocystis carinii pneumonia in February 1985, spending her last months in agonizing pain. But she never complained, instead praying daily for the HIV-infected man who had donated the blood she had received, and all the others who shared her condition. “I know how they are suffering,” Father Regan quoted her as saying. “I am offering what is happening to me so that the doctors will find a cure for this disease.”


The virus consumed her body but left her holy and kind soul undiminished. Romana was the closest person to me to date who would die from AIDS. But over the next thirty years this microbial monster would take a number of dear friends and colleagues.


Just days after Secretary Heckler’s infamous 1984 press conference, I gave a talk to a Twin Cities gay business group. There were more than two hundred in the audience, many of whom were in denial, believing that in my public pronouncements I had been exaggerating this whole AIDS issue.


During my introduction, the MC stated with excitement and a sense of relief that with Secretary Heckler’s announcement of a soon-to-be-available vaccine, this new gay health crisis would soon pass. It was almost as if he were saying I really didn’t need to be there after all.


I started my talk with one simple message: I put no credence in Secretary Heckler’s statement and did not believe we would see an effective AIDS vaccine in my professional lifetime unless a new technology akin to a “Beam me up, Scotty” machine was discovered. There were a number of boos and shouts from the audience. A few people even got up and walked out. I knew what I said was completely based on the science of retrovirology and epidemiology. But that fact brought no comfort as I stood before this group, one I knew would experience a large number of painful deaths in the months and years ahead if its members didn’t heed the message of safer sex and personal prevention. It was one of my classic “Bad News Mike” moments, but the evidence pointed in only one direction.


In 1985, the state of Minnesota became the first government body in the world to make HIV infection a reportable public health condition. We, and several other state and local health departments, had made AIDS—the full-blown disease—reportable the previous year. I led that effort as part of a comprehensive public health program to address HIV infection, just as we would and should for any serious infectious disease threat. HIV-infected persons were assured that their health status would remain confidential and not become public information or shared with their employers as a result of the mandatory reporting. But it was a very unpopular action among most in the gay community.


In 2006, the CDC recommended universal HIV screening, something I had advocated publicly in the mid-1980s—another move on my part that wasn’t exactly popular. It wasn’t until 2015 that major healthcare providers around the country, including in my own state of Minnesota, came out for universal screening of everyone between the ages of eighteen and sixty-four.


Twenty years after that first mention in MMWR, the CDC announced that nearly half a million people had died from AIDS in the United States alone. Yet officials were still writing, “The development of an HIV vaccine is important to control the global epidemic.” As of this writing, we still don’t have such a vaccine, despite continual promises and expressions of hope from public health officials and laboratory researchers. And it is not for lack of trying.


In 2014, an estimated 36.9 million people around the world were living with HIV infection, most in sub-Saharan Africa. There are an estimated 2 million new cases a year and 1.2 million deaths. Today, during an average week, there are 30,000 new HIV infections, and 20,000 will die from AIDS in sub-Saharan Africa. As long as new cases exceed the number of deaths, the overall number of people living with HIV infection increases.


The good news is that approximately 15 million HIV cases are currently receiving antiretroviral therapy. The bad news, that almost 22 million cases around the world are not; that’s almost 60 percent of the total HIV-infected population. With those 2 million new cases annually, it’s fair to say that globally, we no longer have an “AIDS epidemic.” HIV infection is still a public health crisis, particularly in sub-Saharan Africa, but now it’s what we call “hyperendemic”: a really bad public health problem that doesn’t go away.


AIDS can serve as a dire warning about the possible: a black swan of an infectious disease that seemingly came out of nowhere, unleashing unimagined suffering on an unsuspecting world. As such, it is a classic example of the ongoing tension between horses and zebras, a tension that has defined my professional career and has had a permanent impact on my approach as an epidemiologist.


AIDS is a horror story that haunts all of us in the business. Once we understood what we were dealing with and how it was transmitted, we were unable to stop or warn off much of the behavior and habits that led to its spread. Evidence, knowledge, and logic aren’t always enough.















CHAPTER 2



Annals of Public Health




The first step in the evolution of ethics is a sense of solidarity with other human beings.


—ALBERT SCHWEITZER, MD




I grew up in Waukon, Iowa, a small farming town in the northeastern corner of the state, home to the venerable Allamakee County Fair and about fifteen miles west of a bend in the Mississippi River. I was the oldest of six children—three boys and three girls—with a physically abusive, alcoholic father. I came home late the night of my senior high school homecoming to find that my father had beaten up my mother and smashed a beer bottle on her head. This was the most severe violence I’d ever seen from him, including that regularly inflicted on my mother, my siblings, and me. It was the only time in my life I physically confronted someone. In fact, though I’m not particularly proud of this, I damn near killed him.


I often quote Sir Winston Churchill’s directive “Play for more than you can afford to lose and you learn how to play the game.” That night, I played for more than I could afford to lose because I knew at that point that he could never come back into our home again.


Of course, this family crisis was all hush-hush back then, but my father never returned home.


If nothing else, this incident taught me the lifelong lesson of when it’s critically necessary to stand your ground, and when it isn’t.


Some of my friends have suggested that this background accounts for a need to protect everyone around me. I’m not sure about that. What I do know is that it was in junior high school that I set my life’s course.


I had always been interested in science, but I also loved mysteries and read Sherlock Holmes stories voraciously.


My father was a photographer for the local newspapers, the Waukon Democrat and Waukon Republican-Standard, which were owned by two brothers. The wife of one of them, Laverne Hull, subscribed to The New Yorker and gave me copies after she read them. I’m certain she was the only subscriber in Waukon, if not all of northeast Iowa. I was fascinated by a feature called “The Annals of Medicine,” written by the wonderfully gifted Berton Roueché. Every time one of his articles appeared, I plunged into the medical mystery he described and imagined myself part of the team of science detectives who solved it. I didn’t even know the term “epidemiologist” in those days, but I knew I wanted to be one.


Particularly gratifying to me, in 1988, toward the end of his career, Roueché wrote an “Annals of Medicine” on a thyrotoxicosis outbreak in southwest Minnesota and South Dakota whose investigation I led. It was one of the greatest gifts of my professional life to be able to come full circle with Mr. Roueché.


What is it we do and why do we do it?


Epidemiology is the study of disease in populations, with the aim of preventing disease in people and animals. Public health has an overlapping definition; it refers to those actions taken to achieve the goal of improving health in a given community, whether that community is a small town in Minnesota, the continent of Africa, or the entire planet.


My hero and friend William “Bill” Foege, former director of the CDC, former executive director of the Carter Center, and now a senior fellow and consultant to the Bill & Melinda Gates Foundation, says, “The purpose of public health is to promote social justice,” going on to explain, “Its philosophical base is social justice, and its scientific base is epidemiology.”


To better explain what he meant, Bill cited Primo Levi, the revered Italian chemist, philosopher, and author whose searing memoir, Survival in Auschwitz, is one of the essential Holocaust narratives. Levi said, “When you know how to relieve torment and don’t, then you become the tormentor.” I have never heard our collective mission more exquisitely stated.


Bill is one of the towering figures in public health—at six feet seven, both literally and metaphorically. Perhaps his greatest achievement was his participation in the global effort to eradicate smallpox, both on the ground and through devising and implementing the “ring strategy” of vaccination—officially known as “surveillance and containment.” It is not surprising, then, that when Microsoft founder Bill Gates and his wife, Melinda, decided to dedicate much of their multibillion-dollar fortune to a foundation devoted to world health, they chose Bill Foege as one of their chief advisers. In establishing their foundation, they were pursuing their belief that every child is entitled to a healthy life, to the extent that other human beings can provide it. “It is our responsibility to bring people around the world as close to a level of health as possible,” Gates commented.


As a professor in a school of public health, I am often asked by my students how we can prepare to face the overwhelming challenges that epidemic and pandemic diseases pose. My answer is to take a page from Bill Foege’s playbook.


Bill cites three tenets to his personal philosophy as it applies to public health, which we would all do well to follow:


First, as confusing and bewildering as things may seem, we live in a cause-and-effect world. So somewhere, the answers are out there.


Second, know the truth—and the first step to knowing the truth is wanting to know the truth, rather than any alternative that seems more satisfying or closer to your own worldview.


Third, not one of us does anything worthwhile on our own.


To these principles, I would add one more: We’re all in this together, whether we like it or not. As the great and prescient microbiologist and Nobel laureate Dr. Joshua Lederberg warned us, “The microbe that felled one child in a distant continent yesterday can reach yours today and seed a global pandemic tomorrow.” Josh was one of the most influential people in my career until his death in 2008. As a mentor he taught me that one dot is just that: an isolated person, bacterium, virus, parasite, place, or time. But a bunch of dots begins to make a line if they become organized by chance or by design. That’s our job in public health: to see the dots before they become a line and do whatever we must so that line never materializes.


One of Bill Foege’s lifelong goals was to read all the works of American historians Will and Ariel Durant, especially their epic eleven-volume The Story of Civilization. In a conversation at the Rollins School of Public Health at Emory University in Atlanta, he told us how, after the Japanese attack on Pearl Harbor on December 7, 1941, the entire country and much of the world seemed to come together overnight. Since then, he wondered, has there been anything that could trigger a similar coalition of the righteous and committed? The September 11, 2001, terrorist attacks did that initially, many would argue. But the reaction didn’t last long, muddled and dissipated as it was by military action that arguably had nothing to do with the attack or threat.


An alien invasion, though, that threatened the entire planet and forced human beings to set aside their differences would do it, the Durants believed.


“Infectious diseases turn out to be a surrogate for an alien invasion,” Bill declared. “It’s why we were able to do smallpox eradication in the midst of the Cold War. Both sides could see this was an important thing to do.”


To take the alien invasion analogy one step further, we would first have to convince the public that extraterrestrials had, in fact, landed on earth. Look at climate change: The science is well established and yet a large percentage of the population refuses to believe it.


The same holds true for infectious diseases. Our task is to convince world leaders, corporate heads, philanthropic organizations, and members of the media that the threat of pandemics and regional epidemics is real and will only continue to grow. Ignoring these threats until they blow up in our faces is not a strategy.


So what is the public health agenda?


It is not to prevent death; let’s get that one out of the way here and now. That’s still impossible. The overall rate of death to birth so far always has been—and as far into the future as we can see, always will be—constant at 100 percent: one death for every birth. The agenda is not even to prevent the so-called leading causes of death. If you could do that, there would still be a top ten causes of death, and I’m certain some of them wouldn’t be any better than the ones we have now. What we in the public health sphere are always trying to do is replace bad deaths with good deaths; to prevent early and needless death and disease. As medical science and public health capabilities progress, we should continually redefine the unacceptable.


Just about all deaths are sad, and many are tragic. But from a public health standpoint, there are more profound and meaningful differences. A ninety-year-old man with limited mental and physical impairment expiring in his sleep is a good death. A six-year-old child, whether living in the United States or in a country in Africa or Asia, dying of a diarrheal disease is a bad death. The first is a peaceful end to a long and eventful life. The second is the loss of many decades of life and potential and an absence of future generations.


As epidemiologists, we have two goals. The first is to prevent. When that is not possible, the second is to minimize disease and extended disability. Toward that end, we deploy an arsenal of medical countermeasures.


We have several important weapons for prevention: sanitation, including safe water and food and the safe removal of human and animal feces and urine; vaccination; and anti-infectives, which can minimize disease, disability, and, potentially, infectiousness. Vector control is critical for reducing disease-transmitting mosquitoes, ticks, and flies. Then there are ancillary measures, such as disinfecting agents, and infection control in hospitals, nursing homes, and daycare facilities. And there are nonmedical actions, too, including education, attempts to get the public to change certain behaviors, public communications, and quarantine. Guidance on sexual habits and precautions for multiple-partner activity are examples. So is changing burial practices for Ebola fatalities, as we learned during the 2014 outbreak in West Africa.


But the fundamental tool of epidemiology has always been, since long before we had a scientific method for identifying microbes or a germ theory of disease—and, I expect, will always be—observation.


In rural England, by the eighteenth century it had been observed and noted that milkmaids seemed generally to be immune from the scourge of smallpox, which had a mortality rate of at least 30 percent, and often significantly higher. Dr. Edward Jenner speculated that exposure to the similar but far less serious cowpox somehow protected them. In May of 1796, in a now legendary experiment, he took pus from cowpox blisters on the hand of milkmaid Sarah Nelmes and scratched it into the arms of James Phipps, the eight-year-old son of his gardener. James developed a fever and didn’t feel well for a short time, but he soon recovered. When Jenner then injected him with pus from actual smallpox lesions, the boy remained disease-free.


Jenner published three papers on the subject and thus became the father of vaccination—the fundamental weapon in the armament of public health. And it began with careful observation.


John Snow, an English physician born in 1813, is considered the patron saint of epidemiology and public health. A member of the Royal College of Surgeons, Snow was a pioneer in the safe administration of anesthesia and administered chloroform to Queen Victoria during the birth of her last two children, in 1853 and 1857.


In those times, London suffered every few years from outbreaks of cholera, which sickened, killed, and spread fear throughout the metropolitan area. The prevailing belief in the medical community was that the outbreaks were caused by “miasma,” or bad air. Snow was skeptical and published his doubts in an 1849 paper titled “On the Mode of Communication of Cholera.” At the time, microbiology was in its infancy and the bacterium that caused cholera had not yet been discovered. That discovery would occur over the course of a series of studies and publications by Filippo Pacini, an Italian physician, between 1854 and 1865.


The outbreak of August 1854 was the worst in memory, and in some parts of London the mortality rate exceeded 10 percent. One of the most severely hit precincts was Soho, an area of the West End bordered by Oxford and Regent Streets that had seen a large influx of immigrants and the poor and had inadequate sanitation and virtually no sewer facilities.


Snow realized that the largest cluster of cases appeared to be concentrated in a two-block-long thoroughfare in the middle of Soho, near Regent (now Oxford) Circus and along Broad (now Broadwick) Street. He began recording these clusters by blackening out the buildings in which the residents lived on a London map. With the help of Reverend Henry Whitehead, assistant curate of St. Luke’s Church and, at the time, a believer in the miasma theory, Snow then went to the homes of the afflicted and asked them about their personal habits and whereabouts in the days before they became ill.


Through this method of shoe-leather epidemiology, Snow came up with an astonishing observation. Nearly all of the victims had taken water from the Broad Street pump. What’s more, of the ten deaths mapped closer to another pump, five of the victims had still used Broad Street because they preferred the water. In three other cases, the dead were children who attended school near Broad Street.


Snow viewed samples of the pump water under his microscope and subjected them to chemical analysis. The results were inconclusive. But he was by then so convinced of the association that on the evening of September 7, he went before the Board of Guardians of St. James’s Parish, detailed his statistics, and requested that they remove the pump handle, rendering the pump inoperative.


The next day that is just what they did. Though cholera was already waning as many fearful Londoners fled the city, the shutdown of the Broad Street pump effectively ended the outbreak.


Unfortunately, after the cholera crisis was over, government officials gave in to local residents who wanted their well back and replaced the pump handle. It was only in 1866, when a similar cholera outbreak associated with drinking water from another contaminated well occurred, that the Broad Street pump was permanently closed.


Today, the John Snow pub, on the corner of Broadwick and Lexington Streets, is a place of pilgrimage for any epidemiologist or public health officer visiting London. I have been there many times and shared a pint or two. Each time I visit this landmark, I’m reminded that even though scientific research had not yet established the cause of cholera, the basic methods employed by Dr. Snow remain the foundation of epidemiological investigation to this day.


Snow’s work was clearly an important milestone in epidemiology and public health practice. But I believe the honor of being considered the father of modern public health could go to Nikola Tesla.


Tesla was the Serbian engineer credited with inventing the alternating-current induction motor and widely applying the use of electricity. The advent of electricity brought about quantum leaps in public health and infectious disease control. With electricity and water pumps, safe water supplies could be realized throughout the world. And with running water, effective sewer systems could be put into place. Electricity also brought us refrigeration, the ability to pasteurize milk, vaccine manufacturing, and air conditioning to keep mosquitoes out of our homes and places of work. It revolutionized medical practice through the invention of X-ray and other imaging technology, diagnostic equipment, mechanical ventilators, and more.


In 1900, the average life expectancy in the United States was forty-eight years. By 2000, just one hundred years later, it was seventy-seven. For every three days we lived in the twentieth century we gained a day of life expectancy. Consider that in light of the fact that early humans in the form of Homo erectus emerged 2.4 million years ago, and it took us until 1900 to achieve our forty-eight-year life expectancy. That means it took 80,000 generations to reach the 1900-era life expectancy, and only about 4 to reach our current level. With clean water, sewer systems, safer food, pasteurized milk, and vaccines, we made historic advances in eliminating the diseases that killed children, who are particularly vulnerable to the illnesses related to these environmental conditions.


But lest we start congratulating ourselves too enthusiastically for our progress, as we shall see, the challenges we face going forward are, if anything, even greater than those we faced in the past.















CHAPTER 3



White Coats and Worn Shoes




A physician is obligated to consider more than a diseased organ, more than even the whole man—he must view the man in his world.


—HARVEY CUSHING, MD




If the white coat is the symbol of hospital- and lab-based medical science, the bottom of a shoe with a hole in the sole is the symbol of the field epidemiologist. In fact, it is the emblem of the Epidemic Intelligence Service, whose motto is “Shoe Leather Epidemiology.” Like crime investigation, effective public health requires both the lab personnel and the detectives out at the scene.


My work with toxic shock syndrome (TSS)—which had brought me to the CDC that day in 1981—turned out to be a classic medical detective story, and one with a surprise ending. It also provided me with a number of career-defining object lessons I have never forgotten.


The term “toxic shock syndrome” was coined in 1978 by Dr. Jim Todd, chief of Pediatric Infectious Disease at Children’s Hospital in Denver. For the previous three years he had seen sporadic cases of boys and girls, ages eight to seventeen, presenting with high fever, low blood pressure, rash, fatigue, and sometimes confusion. The first case he saw, a fifteen-year-old boy, was initially diagnosed with scarlet fever, but Jim thought the symptoms seemed much more severe than he would have expected from that condition. Several more cases in the next couple of years were worked up, and although Staphylococcus aureus bacteria was detected in the patients’ mucosal linings, such as the throat and mouth, none could be isolated in their blood, cerebrospinal fluid, or urine. Based on the severe effects throughout the body, though, Jim and his team suspected a toxin, or bacterial poison, must be involved. One of his young patients had not survived. Lab analysis confirmed enterotoxin type B in blood samples. This toxin is produced by S. aureus bacteria.


They published their initial paper in the British medical journal Lancet—to more than the usual amount of skepticism from the health community. But Jim’s prescient work would serve as a critical first clue and early road map in understanding this apparent new collision between disease-causing microbes and humans.


Without warning, in the spring of 1980, cases of a TSS-like illness began showing up, primarily in Minnesota, Wisconsin, and Utah. Later we would learn that the state-by-state number of cases was largely a result of which states had health departments that were actively looking for TSS cases once the initial alarm had been set off. However, in all three states, nearly all of those afflicted were teenage girls and women in their early twenties. I had been in regular contact during this time with my close colleague and friend Dr. Jeffrey Davis, the state epidemiologist at the Wisconsin Division of Health, about the cases in our two states. Of the twelve cases in the two states, all were young women, eleven of whom had their menstrual periods at the time of their illness onset. Many of the cases were critically ill for up to several weeks; fortunately none had died at this point. Our initial findings did support that TSS was primarily occurring in young menstruating women, but we could not explain the magnitude of the risk, why it was happening, and what to do to stop new cases. We contacted the CDC and they asked other states to start looking for cases.


On May 23, the CDC published an article in MMWR describing fifty-five TSS cases in Wisconsin and Utah, forty in which a menstrual history had been obtained; thirty-eight of those—or 95 percent—had illness within five days following onset of menses. The media now started to pay attention.


On June 27, a second MMWR report summarized the results of a case-control study that included fifty-two cases—many of which were included in the May 23 report—and fifty-two age- and gender-matched controls. This is a type of epidemiologic investigation where we interview the cases—or the case’s family members if the case is too sick or has died—using a comprehensive questionnaire to systematically learn about every possible relevant factor in the case’s life that could have played a role in her illness. Then we identify “control” participants: people who are closely matched with the case individuals, for example, by age, gender, and residence, but have not been ill. We interview them using the same questionnaire. Our analysis compares the frequency of factors present among the cases and controls to determine if there are differences that can help us explain why the cases became ill.


That analysis found a statistically significant association between tampon use and TSS; in other words, the difference in tampon use between the cases and controls was very unlikely to happen by chance alone, with a much higher number of cases using tampons compared to controls.


Members of the media and some public health officials began to speculate that the recent high-visibility national rollout of Procter & Gamble’s Rely brand of tampons coincided with the increase in TSS cases, though the studies to date had not documented this finding. This media coverage would be significant over the next several months in influencing the results of subsequent epidemiologic studies.


Shortly after the June report, Jeff and I decided to collaborate on a case-control study to figure out why there was this sudden increase in TSS cases associated with menses, and the exact role that tampons and any infectious agent might be playing in this emerging public health concern. We invited the Iowa State Department of Health to participate in the study to help us more quickly identify cases. In our business, outbreaks are defined as a marked increase in cases of a disease, usually in a specific geographic area and over a limited time period.


For whatever reason, we were in the midst of an outbreak of TSS.


Our effort would become known as the Tri-State Toxic Shock Syndrome Study (TTSSS). For our study we had highly trained female investigators do the interviews in private, because they had to ask these young girls highly personal and potentially embarrassing questions. For example, we asked for detailed information about their sexual histories and the use of tampons and pads during their periods. Despite these sensitive questions, every control candidate we contacted agreed to participate. They were the real heroes in our study and helped us save many lives.


Most of the cases we studied had occurred in the previous six months, but we did find some that had occurred even several years before but that hadn’t been recognized as TSS. In all three states, we systematically searched in all our hospitals to make sure we had every likely TSS case in women included in our study, even if there was no report of menses or tampon use.


In early September, I experienced one of the lowest and most challenging moments of my career as I observed a sixteen-year-old girl lying in her hospital bed, soon to die from TSS. She was surrounded by her family as she received state-of-the-art supportive medical care. But nothing worked. I can’t even say what she had looked like before her illness; now she displayed the extensive classic TSS red rash on her face, hands, and feet. By the time I saw her, her face, arms, and legs were tremendously swollen, making her almost unrecognizable even to those who knew her. The swelling, or edema, is caused by what is known as third spacing—a condition where large volumes of fluid normally in the blood vessels and arteries leak into the patient’s soft tissue. This degree of shock, which occurs when there is inadequate fluid circulating in the arteries and veins, is very difficult to reverse. As a result, this young girl’s body had gone into multiorgan failure as it struggled futilely to maintain blood pressure. To this day, I have trouble expressing the utter helplessness that we all felt at not being able to do more for her.


As I spoke to her grief-stricken parents, all I could offer was my profound sympathy and a promise that we would get to the bottom of this; that their tragedy would help prevent this from happening to other young women. My daughter Erin—now a physician specializing in neonatology—was two at the time, and as I thought about her growing up, all of a father’s protective instinct for his children came flooding over me.


On Friday, September 19, the CDC published in the MMWR the results of what was known as the CDC-2 study. It included fifty female TSS cases and 150 female controls. The cases all had onset of their illness in July and August and were reported by a number of states to the CDC; no Minnesota or Wisconsin cases were included. The study again found that tampon use was a significant risk for developing TSS and for the first time found that cases had a 7.7 times higher risk of developing TSS using Rely brand tampons versus other brands. Overall, 71 percent of cases used Rely tampons, but only 29 percent of controls used Rely.


Rely had been developed in direct response to consumer demand. For years, women had been asking for a tampon that could absorb much more menstrual flow and prevent accidental leakage. By the early 1970s, the paper industry had created highly absorbent polymers that could retain twenty times their own weight of fluid. An obvious application was disposable diapers. Procter & Gamble borrowed from its disposable diaper technology to design a tampon that increased fluid capacity from five-to tenfold. Though other companies put out their own competing high-capacity tampons, P&G, using its marketing genius, captured more than 70 percent of the high-absorbency market.


The afternoon before the MMWR publication I received a call from an associate director of the Food and Drug Administration (FDA) regarding the pending public release of the CDC study the next day. FDA commissioner Dr. Jere Goyan and his staff had just been briefed on the study results and the Rely tampon connection. Jere was aware of our ongoing epidemiologic studies in Minnesota and Wisconsin and the concern we had expressed in conference calls with federal public health officials about the CDC study results. He requested that Jeff Davis and I fly to Washington to brief him on our ongoing case-control study, which was showing that Rely tampon use was reported in only about half of our cases, suggesting it was not the only problem product. This issue was front and center for the FDA since they regulate the safety and effectiveness of medical devices, including tampons. I agreed to fly to Washington early the next morning, in time for our afternoon meeting. This was the first time I’d ever flown anywhere on just hours’ notice, but I would do so many times in the years ahead.


The meeting at the FDA brought no consensus on the meaning of the CDC study results. I flew back to Minneapolis that night and was met with an urgent message asking me to call the senior Procter & Gamble executive overseeing the tampon business. P&G officials had been briefed by the CDC on its study findings earlier in the week. They had lots of questions and had gotten few answers. After a highly successful national launch of Rely over the past year, the officials were now pondering the possibility that their product was killing young women.


I was asked if I would attend a Scientific Advisory Group (SAG) meeting hosted by Procter & Gamble at the O’Hare Airport Hilton on Saturday afternoon and Sunday morning. SAG meetings are not uncommon in the business world, but they hardly ever happen on such an urgent basis. The members of the SAG are typically scientists from outside the company who can provide an objective assessment of what the latest science is saying about the topic at hand. This SAG represented the collective scientific think tank on TSS, although no one from the CDC was invited. I knew I had to go to Chicago despite plans for a long-planned family event on Saturday night. None of the SAG members received payment, just travel reimbursement.


The SAG was chaired by Jim Todd, the original TSS investigator, and his skills as the wise and seasoned sage were evident from the first moment. Jim would provide this same leadership in other forums for many months ahead as we worked to untangle the mystery.


We met late into Saturday evening, going over every piece of information, data, or evidence we had from the current TSS epidemiologic and microbiology studies and any other information that might give us some answers. Sunday morning we summarized our six-plus hours of deliberations. Unfortunately, we had many more questions than answers. Late Sunday morning, a P&G corporate jet from Cincinnati arrived at O’Hare carrying a number of the most senior executives, including CEO Ed Harness. They joined us in our conference room, sitting on one side of the large table. After brief introductions, Jim summed up our findings. Was Rely involved in some way with these TSS cases? The answer was a clear and compelling yes, but how and why was unknown. I continued to push our study’s conclusion that it wasn’t just Rely, so we shouldn’t consider the problem over and behind us.


I will never forget Harness looking at the SAG members and asking, “Tomorrow, can I tell the women working at Procter & Gamble it is safe to use Rely tampons, or tell the men that they are safe for their wives and daughters to use?”


I looked at Mr. Harness and said simply, “No.”


That afternoon, I remember sitting on the short flight back to Minneapolis, realizing Rely would almost assuredly be going off the market the next day. I had learned another career-defining lesson: Most companies are good corporate citizens and will do everything they can to resolve problems if they have evidence that their product is the culprit. P&G had delivered a product to market without any reason to believe they were putting anyone in harm’s way. I had no doubt that Ed Harness’s decision would be based not on some financial calculation, but on whether the women closest to him could safely use the product.


The TSS/Rely story exploded that September 19 weekend and remained in the headlines for months. The national media played on every young woman’s fears for her personal safety. By the end of 1980, LexisNexis, one of the primary companies tracking media coverage in the United States, determined that it was the third-biggest news story of the year, trailing only the presidential election and the Iranian hostage crisis. Coverage of the CDC study brought in almost 900 case reports, enough to reach national epidemic proportions. Ninety-one percent of them were associated with menstruation, and the distinct majority of them involved the use of Rely tampons. Procter & Gamble did, indeed, remove their product from the market the day after the SAG meeting, just a year after its heavily advertised national rollout.
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