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  Dedication

  To Patrick McConnon, Kate McConnon, and Scott Fischer—and to medical detectives at state, local, and federal public health agencies throughout the nation.


  Foreword

  In the latter part of the twentieth century, some believed antibiotics and vaccines had led to the conquest of most infectious diseases, and we could then turn our full attention to non-infectious, chronic conditions. Later, alarming experiences with HIV/AIDS, SARS, a virulent strain of influenza, multiple-drug resistant tuberculosis and other newly-recognized maladies corrected that misimpression. We now recognize that the struggle between humans, microbes and other aspects of our environment is long and ever-changing, but never ending.

  Alexandra Levitt’s book, Deadly Outbreaks, is a fascinating account of seven frightening public health mysteries encountered in the United States between 1976 and 2007. Five of the episodes resulted from infectious diseases, ranging from an old foe, malaria, to a more recently recognized one, hantavirus; others were due to an autoimmune condition and drug overdoses in a cluster of infants. These are gripping, suspenseful stories that are exceptionally well-written and highly instructive. Public health practitioners and students will benefit from the hard-won victories of epidemiologists described here, and in my opinion, one can hardly hope to learn important lessons for the future in a more enjoyable way. At the end of each episode, the author reviews and describes explicit lessons illustrated by the events and the reactions to them. Beyond the interesting science and methodology of epidemiology per se, the reader experiences vicariously the personal and professional mindsets of epidemiologists as they deal with substantial medical, bureaucratic, political and legal challenges, sometimes simultaneously, often while being well aware of the high-stakes consequences of their findings. A frequent theme is to remind us all of how complex processes associated with modernization can create new pathways for spread of disease or injury. Another theme concerns the value and importance of communication between practitioners of different specialties, such as physician-epidemiologists and veterinarians, for example.

  This volume is in the finest proud tradition of Paul de Kruif ’s Microbe Hunters (1926), which described the discovery of various microbes, and Berton Rouché’s Eleven Blue Men (1953), which described outbreaks of different diseases. Like the latter, Deadly Outbreaks describes the learn-by-doing approach to the practice of epidemiology by “disease detectives” at the U.S. Centers for Disease Control and Prevention’s Epidemic Intelligence Service (EIS) and at state and local health agencies. It is a timely reminder that the battle with infectious diseases and other outbreaks is an on-going struggle, as epidemiologists in each age are challenged by newly-emerged pathogens, newly-realized pathways for old pathogens, and other unpredictable surprises. And for all the welcome and powerful new tools of computers, faster communications and more sophisticated statistical techniques, we see how much still depends on inquiring minds and dogged determination.

  Donald R. Hopkins, M.D., M.P.H.

  Vice President, Health Programs

  The Carter Center


  Author’s Note

  I wrote Deadly Outbreaks at the request of my friend and colleague Patrick J. McConnon, the former Executive Director of the Council of State and Territorial Epidemiologists (CSTE), to showcase field epidemiology as an exciting and rewarding career choice for students who are interested in science and math. I worked with Pat for many years at the Centers for Disease Control and Prevention (CDC), where he served as Associate Director for Emerging Diseases Program Development of the National Center for Infectious Diseases. In that capacity, Pat not only strengthened medical detection by designing innovative training programs, disease surveillance programs, and fellowships, but also handled operations and helped coordinate complex outbreak responses, including the CDC’s responses to the 1993 hantavirus outbreak in the southwestern United States, the 1997 Rift Valley Fever outbreak in Kenya, and the 2001 anthrax incidents in Washington, DC. I dedicate Deadly Outbreaks to Pat, with affection and gratitude, as well as to Pat’s wife, Kate, and my husband, Scott. I also dedicate this book to medical detectives who work at public health departments throughout the country.

  As a government employee, I would also like to make the following disclaimer:

  The opinions and views expressed in this book are my own and do not reflect the views of the Centers for Disease Control and Prevention, the Department of Health and Human Services, or the U.S. Government.
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  Introduction

  An epidemic of infectious disease is a dreaded event that evokes fears of danger, mortality, and the unknown. This is true even today, when we have known for more than a century that microbes rather than evil spirits, rotting food, or bad air cause disease. Unlike most natural disasters, whose terrors are confined to a particular time and place, an epidemic proceeds slowly and invisibly, in a silent, unpredictable, and inexorable way, lasting for weeks or months or even longer. The unsettling idea of an active, hidden, and malevolent force is reflected in the word we use to describe a newly emerged epidemic—an outbreak—which suggests that something dangerous and sinister has broken out of its restraints, like a monster escaped from a dungeon or a madman from a prison for the criminally insane.

  No wonder that an outbreak can make us feel unprotected and helpless, especially when the basic facts—where the outbreak started, what microbe caused it, and how it is spread—are unknown. You cannot easily run away from an invisible enemy, or barricade your family and friends in an attic or basement until the epidemic is over. And if the cause of the epidemic is a new or drug-resistant microbe, even the experts may be unable to tell us (at least at first) how to protect ourselves and our loved ones.

  Thus, microbes remain a disturbing prospect to most people and a formidable adversary to scientists and doctors. Despite healthcare advances such as vaccines and antibiotics, modern medicine has not been able to “conquer” infectious microbes, because of their amazing ability to change, adapt, evolve, and spread to new places. As the Nobel Prize winning microbiologist Joshua Lederberg liked to say. “Pitted against microbial genes, we have mainly our wits.”1 Our microbial adversaries not only overcome the obstacles we put in their way (e.g., by developing drug resistance) but also take advantage of modern technologies that allow them to spread in new ways and flourish in new niches. Microbes can live in modern ventilation systems, travel to new continents by airplane, and contaminate centrally-processed food products shipped to stores and restaurants in different locations. Microbes also benefit from increasing urbanization, misuse of antibiotics, and increased opportunities to “jump” from animals to humans as more people use rain forests and other wilderness areas for settlement, agriculture, recreation, or tourism. Finally, as we learned during the anthrax incidents in 2001, human beings can deliberately spread pathogenic microbes as a weapon of warfare or terror.

  Terrorism aside, some of the greatest dangers from infectious disease we face today are from microbes that develop drug resistance—like tuberculosis or staph or strep bacteria—and from new microbes that emerge unexpectedly from animal reservoirs, like the viruses that cause AIDS, SARS, and pandemic influenza. Because these diseases are new, we do not always have tools to treat them or prevent their spread. I remember the shock and disbelief I felt in 1983 when a young man I knew, a lively, charming graduate student in his late twenties, died within a few weeks of falling ill with a rare fungal pneumonia, now known to be an opportunistic infection of AIDS. His doctors’ helplessness recalled the days before antibiotics and vaccination, when deaths from infectious disease were common. I imagined what it must have been like in 1923, when my own grandfather, a doctor in New York City, died of bacterial meningitis contracted from a patient. There was no vaccine and no treatment. This is what we potentially face—even today, in the 21st century—with each outbreak of a new or newly drug-resistant disease.

  What type of person is ready and able to pit his or her wits against the endless inventiveness of infectious microbes? The goal of this book is to answer this question by describing the scientific adventures of a special group of people—known formally as field epidemiologists and informally as medical detectives—who investigate outbreaks and figure out how to stop them, working in close partnership with public health laboratory scientists. These curious, determined, and intrepid individuals tend to be an unusual hybrid of “people-person” and scientific nerd. Like homicide detectives, they witness human suffering and elicit information from people in acute distress as part of their basic duties. Like physicians and nurses, they put themselves at risk while helping patients who may carry contagious diseases. Unlike a policemen or healthcare provider, however, they typically investigate many cases at once as part of a single mission, trying to figure out what all the cases have in common. In each case, their methodology involves the collection of medical and public health data that is carefully recorded, stripped of its human sorrows, and analyzed in the most wonkish of ways, using graphs, tables, and (above all) statistics. Public health statistics—“people with the tears wiped away”2—are the stock-in-trade of medical detectives, who have unshakable faith in their power to uncover the disease patterns behind the grief, loss, and pain caused by an epidemic. In many cases, medical detectives use their statistical findings not only to control disease but also to find ways to prevent future outbreaks once the immediate emergency is over.

  The successes of these brave individuals often go unremarked and unsung. Most are employed by state and local health departments, and their work typically occurs behind the scenes, unknown to the general public. Most of the time, when they prevent disease spread, illness or death, no one is aware of it. As a result, the importance of what they do may be overlooked, and their jobs may be endangered by budget cuts, especially at times of recession and belt-tightening. I hope that Deadly Outbreaks helps to attract the next generation of epidemiologists by highlighting the indispensable role of medical detectives in maintaining the public health system that protects the nation’s health.
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  Dead Crows Falling

  from the Sky

  Medical detective Annie Fine was reluctant to venture out to Queens for a routine check on a few encephalitis patients at a neighborhood hospital in Flushing. The patients suffered from an inflammation of the brain that is typically triggered by some type of infection, and it was her task to make sure that the cases were not linked. She felt sure the long weekend of work would result only in a hodgepodge of unrelated cases—and a big waste of time. However, she was the epidemiologist “on call” for the New York City health department, and her friend and boss Marcelle Layton—Assistant Commissioner of the NYC Bureau of Communicable Diseases—had asked her to come along. To Fine’s surprise, it turned out to be one of the most fascinating episodes in her career, equal in interest to the investigation of the anthrax incidents of 2001, still two years in the future.

  Something Strange

  Though Fine did not realize it at the time, there actually would be two investigations—one about humans and one about birds—that moved on parallel tracks for a few hectic weeks and then converged into a surprising (and satisfactory) conclusion. The human track began on Monday, August 23, 1999, when Dr. Deborah S. Asnis, chief of infectious diseases at Flushing Hospital in Queens, called the NYC health department to report two cases of encephalitis in elderly patients, which included fever, headache, and mental confusion. Both patients had been previously active and healthy. One patient had a fairly unusual condition, flaccid paralysis (extreme muscle weakness) of the type that used to be associated with polio but is now more often a sign of botulism poisoning. He required a mechanical ventilator to breathe. Based on the totality of the symptoms, it looked like viral encephalitis. But if his illness were botulism (a potentially fatal bacterial disease), antitoxin should be administered right away, without waiting for test results. By Thursday, the second encephalitis patient was on a ventilator too.

  New York City’s Communicable Diseases Program actively encourages doctors to call when they observe something unusual. Although the Assistant Commisioner’s staff was fairly small, her policy was to have a doctor respond to each call. This time, Layton, an internist trained in infectious diseases, took the call herself. She enjoyed keeping her hand in by speaking with local clinicians like Asnis, who (as one of the only infectious diseases specialist for adults in Queens) saw a lot of interesting cases. Asnis said the patient’s muscle weakness was not of the descending type, beginning in the upper body and gradually spreading downward, as expected with botulism.

  Because the NYC public health laboratory did not test for viruses, Layton asked Asnis to send blood and cerebrospinal fluid samples to the virology laboratory at the New York State (NYS) Department of Health, which had initiated a program for testing specimens from people with undiagnosed encephalitis, in association with the Centers for Disease Control and Prevention (CDC). Layton also sent a staff member to Queens to review the patient’s chart and confirm that the symptoms suggested viral encephalitis rather than botulism. Asnis had noticed that several spinal taps had been ordered that summer to test for encephalitis or meningitis in elderly patients at Flushing Hospital. This stood out to her, as typically only two or three are ordered per year, most often when meningitis is suspected in a child or young adult.

  Four days later, on Friday, August 27, Asnis called Layton to report a third case of encephalitis with muscle weakness in an elderly person at Flushing Hospital. During the call, she was interrupted by a neurologist colleague who had just returned from the New York Hospital Medical Center of Queens, where he had seen a fourth case of encephalitis, diagnosed as Guillain-Barré syndrome, an autoimmune condition sometimes triggered by infection. The coincidence was definitely strange! Layton spoke with foodborne disease experts at the CDC, who agreed that Asnis’ cases did not sound like botulism.

  Fewer than ten cases of encephalitis are reported in New York City in an average year. Yet within the span of a week four patients from a small corner of Queens had been diagnosed and put on ventilators. Something was not right. Though fieldwork is not a regular part of an assistant commissioner’s job, Layton cancelled her weekend plans and called in Annie Fine.

  The Investigators

  Both Marci Layton and Annie Fine are primary-care doctors who came to New York City on two-year assignments as “EIS officers,” trainees in the CDC Epidemic Intelligence Service, the national training program for medical detectives. Layton, who grew up in the suburbs of Baltimore, became actively interested in science and medicine in her early teens. Inspired by the social ideals of the 1960s, she volunteered at hospital emergency rooms, local nursing homes, and summer programs for the mentally and physically disabled. As she grew from teenager to young adult, an ongoing succession of volunteer projects and short-term jobs opened her mind to the diversity of other lives—rich and poor, sick and well, American and foreign—-and to the diversity of medical practice. Her experience in rural areas in the United States reinforced her love of the outdoors, while her overseas experiences in Asia revealed the boundless possibilities of international travel. Both provided an intimate view of the huge impact of infectious diseases in poor communities.

  As a medical student, Layton’s volunteer adventures included a summer at a rural clinic in West Virginia, where she roomed with a woman called Granny Parsons who had never before met a Jew or ventured more than a few miles from her “holler.” Layton also worked on the Navajo Reservation in the Four Corners area of the American southwest, where one of her mentors was Bruce Tempest, the Indian Health Service physician who (a few years later) reported the first cases of a previously unknown respiratory disease (see Chapter 7).

  After her first long-term post-residency job—an unsatisfying stint in an understaffed family-care clinic in Providence, Rhode Island—Layton completed an infectious disease fellowship at Yale and decided to enter public health. When she joined EIS in 1992, Thomas Frieden, the outgoing EIS fellow assigned to NYC—who later became the director of the CDC—recommended New York as a place where an epidemiologist can work on a variety of diseases without leaving home. Layton thought of her EIS assignment as another short-term venture and did not expect to like New York, which she associated with the fancy shops and skyscrapers of midtown Manhattan. But over time she came to enjoy the unending challenges of working at the NYC health department, where she was hired as Assistant Commissioner upon completing her EIS fellowship. Today she is the “go-to” person for anyone seeking the big-city perspective on infectious disease issues in public health.

  Annie Fine also came to public health after working as a primary care doctor. Fine—who is currently settled in Brooklyn and is the mother of twins—had lived in many different East Coast cities as a child and teenager. After completing a residency in pediatrics in San Francisco, she planned to remain in the Bay Area to work in medically underserved areas of Richmond and Oakland. However, she was unhappy practicing medicine under the managed-care system, where she felt like a factory worker on a human conveyor belt, with 15 minutes to “fix” each child. Seeking a more effective way to use her training, she moved back east and entered the EIS program.

  Fine loved New York City and loved working with Layton. Moreover, she soon began dating another doctor, a dermatologist raised in New Jersey, who admired and supported her decision to continue working in public health. But there was only one job open at Communicable Diseases when her EIS training ended, and Fine was not sure she wanted it. The Department of Health was looking for a person to serve as liaison to the Office of Emergency Management (OEM), which was developing a city-wide bioterrorism response plan and organizing emergency response exercises.

  When Fine completed her EIS training—three years before the terrorist attacks of September 11, 2001—New York was already deeply engaged in terrorism preparedness activities. The 1993 World Trade Center bombing confirmed NYC’s attractiveness as a target of terrorism, and the 1995 nerve gas attack on the Tokyo subway underscored its vulnerability as a big city. The Port Authority of New York and New Jersey took steps to increase security procedures at the World Trade Center, and Mayor Rudolph Giuliani, who took office in 1994, made terrorism preparedness a priority. In 1996, Giuliani initiated plans to build the ill-fated Emergency Command Center and bunker at 7 World Trade Center, across the street from the twin towers. He also shifted responsibility for emergency preparedness from the NYC police department to the newly established OEM, whose first leader was Jerry Hauer, a former emergency management administrator for the State of Indiana. A high-powered man with a forceful personality, Hauer was more successful at competing for resources with New York’s Finest than any of the OEM directors who have so far succeeded him.

  Although Fine was not happy about switching from disease investigations to bioterrorism preparedness, she didn’t want to leave her professional connections or life in New York City. However, despite its crazy hours, the liaison job proved unexpectedly absorbing and interesting. Fine worked with police, firefighters, and hazmat personnel on planning drills that simulated such scenarios as plague attacks, truck bombs, and hoaxes. She also made presentations to community and professional groups. In August 1999, her main focus was a huge, million-dollar, live-action drill called “CitySafe,” scheduled to take place in a quiet Bronx neighborhood in September, with volunteers acting as victims stricken by airborne anthrax spores. The drill was a major production—federally-funded, the first of its kind—with high-level participation from the U.S. Army. It was even rumored that President Clinton might attend.

  CitySafe was only two weeks away when Layton asked Fine to accompany her to Flushing Hospital.

  The Field Investigation

  On Saturday morning, August 28, Fine and Layton drove to Flushing Hospital in northern Queens. As Layton got out of the passenger side of the car, near the curb, she stepped over a large, dead black bird—an image that would recur in the days ahead. They went straight to the intensive-care unit, where the chief resident awaited them, standing in for Asnis, who was out of town taking care of a family emergency. He described the encephalitis cases, reviewing each medical chart in detail.

  It was immediately evident how unusual and how similar the cases were. The patients were all older people, all previously healthy and active. Although encephalitis is often accompanied by inflammation of the meninges, the membranes that surround the brain and spinal cord, these patients did not exhibit typical meningitis symptoms such as severe headache and a stiff neck. The patients experienced fever, stomach pains, nausea, and diarrhea, followed by mental confusion, muscle weakness, and breathing difficulties, necessitating ventilatory support. One patient came to the emergency room thinking he was having a heart attack because of the breathing difficulties and pain. In each instance the illness developed slowly, over several days to a week. In contrast, the symptoms of botulism poisoning usually occur within 18 to 36 hours of eating a contaminated food.

  The laboratory clues were also remarkably consistent. In each case, analysis of the cerebrospinal fluid indicated the presence of white blood cells and a higher-than-normal level of protein—two signs of infection. Under the microscope, the white blood cells were identified as primary lymphocytes, which is a sign of viral rather than bacterial infection.

  Once the chart review was complete, Layton and Fine interviewed the patients’ families. Strangely enough, not long after they began, a shouting elderly patient was wheeled in on a stretcher, angry and combative. He, too, had fever and encephalitis: a possible fifth case of the mysterious disease.

  Layton and Fine were unable to talk directly with the patients at Flushing Hospital, because three were on ventilators and the newly admitted patient was delirious. Fortunately, the team was able to rely instead on information from each patient’s worried family visitors. Eager for any type of lead, Fine and Layton began by asking what the patients had been doing the week before they fell ill, hoping to find an activity they might have in common. Did they attend parties, visit relatives, attend church, go shopping, go to a movie, or go to a restaurant? What did they eat and what medications did they take? What were their hobbies? It quickly emerged that the patients and their families were not acquainted with each other. The only common factor was that they all lived within a densely populated area of about four square miles in Queens.

  As they spoke with the patients’ families, Layton and Fine were struck once again by similarities among the four cases. The patients were elderly, but not at all debilitated. They were active people who spent considerable time outdoors. One was tanned from long hours of gardening in his backyard. Another took long walks every day. A third had been exiled to the porch by her son, who didn’t want her to smoke indoors. The fourth patient liked to sit in his front yard, watching and kibitzing as a swimming pool was built next door.

  Afterwards, Layton—a considerate boss—asked Fine to drop her off at the New York Hospital Medical Center of Queens and go home to Brooklyn while Layton visited the last patient. It was now late in the day, visiting hours were over, and the New York Hospital Medical Center was fairly empty. This patient, like the others, was on a ventilator and unable to speak. Layton quickly reviewed his chart, which told a similar story, with a similar progression of symptoms and laboratory findings from the analysis of the cerebrospinal fluid.

  Troubled, but hopeful, Layton walked to the Flushing subway station. Passing the Queens Botanical Garden, she walked in on impulse to collect her thoughts. It was not yet dark, and the minaret of a mosque was visible above the trees. She sat on a bench in the Rose Garden and took stock of what she needed to do next. Suddenly hungry, having missed both lunch and dinner, she entered the first eating place she passed after leaving the Garden, a Vietnamese restaurant, and tried something new: Vietnamese iced coffee, served hot but poured over ice, strong and sweetened with condensed milk.

  Layton returned to her office and called Fine at home to tell her about the patient at the New York Hospital Medical Center. Layton and Fine were now more certain that something strange was going on, and that there was no time to lose in figuring out what it might be. They would contact the CDC in the morning and also check in with other NYC hospitals to find out if there were any similar cases. By mid-morning Monday, Layton’s staff had identified four more cases of encephalitis with muscle weakness—in Queens and the South Bronx—bringing the total to nine.

  Taking Stock

  Fine and Layton reviewed local data to determine whether the encephalitis cases were as unusual, statistically speaking, as they seemed to be. One hundred to 120 sporadic cases of viral meningitis are reported in NYC each year, with the number of cases increasing in July as the temperature rises, and then going back down. However, the small number of reported NYC cases of viral encephalitis without meningitis—only seven or eight per year—makes it difficult to draw conclusions about seasonality, although an upswing in August did not seem atypical. (Reporting of both diseases depends on voluntary reporting by healthcare providers, and both diseases are generally believed to be underreported.)

  Next, Fine and Layton reviewed medical textbooks for information about the symptoms, signs, and differential diagnoses of viral encephalitis. They confirmed that flaccid paralysis is not a common manifestation of most types of viral encephalitis and that the diverse (and ubiquitous) members of the Enterovirus genus are the most common viral cause of encephalitis. However, all of the Queens patients were elderly, and enteroviral infection occurs mostly in babies and children, possibly because older people acquire immunity to enteroviruses through years of mild infections. (In contrast, “hot babies” seen in emergency rooms in July and August often have enteroviral infections.) Moreover, enteroviruses typically cause meningoencephalitis (combined encephalitis and meningitis), rather than encephalitis alone. Nevertheless, it was possible that the Flushing cases involved an uncommon enterovirus with unusual clinical manifestations.

  Layton and Fine were aware of other, more exotic causes of viral encephalitis reported overseas, such as Nipah virus (a paramyxovirus related to measles and mumps), which had been identified the previous spring in Malaysia and Singapore. Moreover, the leading cause of viral encephalitis in Asia—the mosquito-borne Japanese encephalitis virus—had spread into Australia less than a year before. Japanese encephalitis is one of several encephalitic viruses that are zoonotic (transmitted from animals to humans) and arboviral (transmitted by arthropods, such as mosquitoes and ticks). Like enteroviruses, arboviruses most often cause meningoencephalitis rather than encephalitis alone. Although arboviral diseases have not been a problem in New York since the yellow fever outbreaks of the 1800s, Layton and Fine knew that unusual illnesses from other parts of the world sometimes turn up in New York City.

  Later that day, Fine’s fiancé found a tiny paragraph in Harrison’s Principles of Internal Medicine on a mosquito-borne viral disease called St. Louis encephalitis (SLE), which occurs most often in elderly people and can cause muscle weakness and mental confusion. Looking back, Fine says, “David was the first to get it wrong.”

  St. Louis encephalitis in Queens? The idea seemed very far-fetched. SLE had never been reported in New York City and is so rare upstate that it was not on the list of diseases monitored by the New York State Arthropod-Borne Disease Program.1 The virus that causes SLE is a member of the Flavivirus genus (family Flaviviridae) carried by birds; its overseas “cousins” include the Japanese, Kunjin, Powassan, and West Nile encephalitis viruses, as well as two hemorrhagic fever viruses known worldwide: dengue and yellow fever. About 30 sporadic cases of SLE are reported in the United States each year, with occasional outbreaks in hot, wet places like the Mississippi Valley and the Gulf Coast.

  Nevertheless, Layton and Fine agreed that a mosquito-borne disease would be consistent with the patients’ histories of outdoor activities. Coincidentally it had also been good weather for mosquitoes, with a mild winter, wet spring, and unbearably hot, dry July (the hottest on record). In fact there had been two unusual incidents of mosquitoborne malaria, one involving two 11-year-olds at a Boy Scout camp in Long Island. Moreover, the last time NYC had experienced similar weather conditions, during the summer of 1993, Layton’s office had investigated three cases of malaria in adults in Queens. However, there were no surveillance data to confirm an upswing in the local mosquito population, because NYC’s pest control program had been sharply reduced in the early 1990s. Although some funding was restored in 1997, it was mostly allotted to rat control.

  Consultation

  Layton called the CDC’s 24-hour emergency hotline number on Sunday morning. Not certain which division to contact—since the causative agent of the encephalitis cases was unknown—she asked to speak to Ali Khan, a CDC colleague she had worked with in the past. But the CDC operator did not put her through to Khan, who was currently in charge of bioterrorism surveillance. Instead, she was connected with an expert on arboviruses and then (on a second try) with an expert on enteroviruses. Neither one was interested, because the Flushing cases did not fit the expected profile for either arboviral or enteroviral infection. Still worried, Layton sent an e-mail to Khan, and copied the others. Khan responded by arranging a Monday morning conference call that included scientists with expertise on enteroviruses, arboviruses, bioterror agents, and “special pathogens” (a catch-all category covering rare and unknown microbes).

  On the phone that morning, the CDC experts dismissed the idea of a mosquito-borne outbreak in New York City. They recommended that a neurologist review the cases, ignoring the fact that a neurologist had examined Asnis’ patients before she called Layton. They asked Layton to send blood and cerebrospinal fluid samples to the CDC, as well as to New York State.

  A second call did not go well either, although Khan offered to send an EIS officer from the CDC’s Bioterrorism Surveillance Branch to assist in the investigation. By this time, Layton’s staff had turned up several additional suspected cases—the first trickle of what would soon become a flood—by phoning specialty departments at each city hospital (adult and pediatric emergency medicine, intensive care, infectious disease, neurology, and infection control practitioners) and by issuing a “broadcast fax” (a useful mechanism in the days before e-mail came into common use) to physicians and nurses throughout the city. After the phone call ended, Layton and Fine heard their CDC colleagues talking on the still-open line: It’s not an outbreak . . . There would be meningitis as well as encephalitis. . . . There have been no outbreaks of arboviral diseases in New York City for more than a hundred years. . . .

  Still mystified, and wanting to assess the possibility of a mosquito-borne disease, Layton asked Veruni Kulasekara, a medical entomologist at the American Museum of Natural History, to help evaluate the mosquito situation in Queens. Kulasekara, a chic Sri Lankan married to an American rock star (the base guitarist of the Violent Femmes), had met with Layton earlier that summer to discuss the potential risk of local malaria transmission, given the hot, wet weather. Accompanied by an EIS officer and a public health veterinarian, Kulasekara set off Tuesday morning to examine the homes of Asnis’ patients (as well as other newly identified patients with unexplained encephalitis) for mosquito breeding sites. The patients lived in the adjacent neighborhoods of College Point and Whitestone, on the northern coast of Queens. College Point is located just above Flushing (the site of Shea and Arthur Ashe stadiums), close to LaGuardia Airport, and separated from the South Bronx by a narrow stretch of the East River; Whitestone is just west of College Point. Both neighborhoods contain block after block of modest-but-comfy one- and two-family homes with front lawns and small backyards, bordered by concrete sidewalks with openings for maple trees and flower beds.

  That evening, Layton went to Fine’s apartment in Park Slope, Brooklyn, to await the return of the EIS officer on Kulasekara’s team, a chronic disease specialist named Denis Nash who was filling in for a colleague from the Bureau of Communicable Diseases. (New to NYC, Nash had never been to Queens and knew little about mosquitoes.2 However, his EIS training had taught him how to follow the disease trail wherever it might lead.) While they waited, they ordered in Thai food and discussed the invitation list for Fine’s upcoming wedding in Brooklyn’s Prospect Park.

  Arriving just in time for a late-evening dinner, Nash reported that the NYC investigators had no difficulty finding mosquito breeding sites in the College Point area. There were piles of tires with water in the doughnut holes, and backyard swimming pools with just enough stagnant water to create attractive habitats for mosquitoes. They found an open plastic barrel in the backyard of the sickest patient—the avid gardener whom Layton and Fine had visited at Flushing Hospital—who had been collecting rainwater to use on his plants. In a scoop of rain-barrel water Kulasekara showed them mosquito larvae of the Culex genus, a type of mosquito that can transmit arboviruses such as SLE virus. One member of this genus—Culex pipiens, the northern, or common, house mosquito—is frequently seen in urban areas.

  [image: image]

  Culex pipiens. Source: CDC Public Health Image Library.

  After discussing Nash’s conclusion—that a mosquito-borne disease was a distinct possibility—they turned to the practical problem: how to triage and investigate the growing number of suspected cases, which rose to more than 60 by week’s end. Lacking a diagnosis, they would have to rely on “syndromic surveillance,”3 which is case-finding based on a characteristic group of signs and symptoms rather than on laboratory testing. They devised a case definition on the basis of four clinical criteria: fever, altered mental status, muscle weakness, and laboratory test results consistent with a viral cause. A patient whose illness fit all four criteria was designated as a definite case; a patient who fit three, as a probable case; two, as a possible case; and one, as an unlikely case.

  At the office the next day, Layton assigned several field investigators—including Denis Nash (borrowed from the Bureau of HIV/AIDS); the EIS officer assigned to Communicable Diseases; and a third EIS officer sent, as promised, by Khan—to interview the families of patients with definite and probable cases, review medical records, assess clinical findings, and collect demographic data (age, sex, and occupation). They also collected blood and cerebrospinal fluid samples that were packaged by the NYC health laboratory and sent to the CDC and to the NYS encephalitis laboratory. The EIS officer from the CDC took charge of the paper-based line listing of suspected cases and transferred it into an Excel spreadsheet, along with the demographic, clinical, and laboratory clues.

  There was more bad news as the week went on. The avid gardener died on Tuesday evening, and the woman who smoked on her porch died a few days later. Fine called Hauer to give him a heads-up that a deadly encephalitis agent might be carried by mosquitoes. If so, it could be a serious problem for CitySafe—the big, live-action bioterrorism preparedness drill—which was supposed to take place outdoors.

  The Diagnosis

  On Thursday, two days before Labor Day weekend, preliminary test results arrived from the New York State virology laboratory. To their amazement, blood samples from two patients tested positive for SLE—just as Fine’s fiancé had suggested! Was this really true? The state laboratory had used an indirect test called the immunofluorescent antibody (IFA) assay, which detects antibodies to particular viruses or bacteria. Although IFA can give false positives (when antibodies specific for one microbe cross-react with antibodies specific for another), all of the clues (medical, entomologic, and laboratory) fit together fairly well: encephalitis in older adults with muscle weakness (a rare SLE symptom, but mentioned in Harrison’s); Culex mosquitoes; and an IFA positive for SLE. It was certainly possible that a NYC mosquito had taken a blood meal from an SLE-infected bird that migrated in from a southern state. But it was still very odd to have an SLE outbreak in NYC, where there had never been a case before—especially when no cases of SLE had been reported elsewhere in the country.

  There is no drug treatment for SLE, so medical care is supportive, aimed at mitigating the most serious symptoms (brain inflammation and breathing difficulties) until the patient recovers on his or her own. From a public health perspective, the main response is mosquito control—not a small or inexpensive undertaking, especially with no pre-existing program in place. Because this diagnosis was so surprising and unexpected, the NYC health department decided to wait for confirmation from the CDC, promised for the next day, before taking action. Duane Gubler, head of the CDC Fort Collins laboratory, was using a different blood test, the virus-specific, enzymelinked immunoabsorbant assay (ELISA), which gives fewer false positives than IFA. The ELISA test panel would include North American arboviruses from three viral genera: Alphavirus (eastern, western, and Venezuelan equine encephalitis viruses), Orthobunyavirus (La Crosse and California encephalitis viruses), and Flavivirus (Murray Valley and Rocio viruses, as well as SLE). All of these viruses are endemic to the United States, but most are uncommon in the northeast.

  Sick with suspense, Fine waited for the official diagnosis from the CDC. When the call came confirming SLE, Fine raced down the hall, feeling like Paul Revere rousing the troops: It’s positive! It’s positive! Now that they knew what was going on they could do something about it. Layton spoke with Hauer, who put the resources of the OEM and Emergency Command Center at the health department’s disposal. A few days later, Hauer canceled CitySafe.

  The Public Health Response

  The diagnosis came on the Friday before Labor Day weekend, a time for traditional outdoor activities such as backyard barbeques, block parties, and concerts in city parks. Mayor Giuliani quickly held a press conference to get the word out about the outbreak and the measures the city was taking to rid the city of mosquitoes. Fine rode in the health department’s official black sedan with psychiatrist Neal Cohen, the NYC Health Commissioner, to meet Giuliani and Hauer in College Point.

  It was an uncomfortable ride. The commissioner was nervous, and the driver was unsure of the directions. Fine was on the car phone with Layton, who was back in her office, talking on two lines at once, participating in a conference call with the CDC, whose experts were recommending a pesticide called malathion. Fine was concerned about the decision. She had been in California in 1994 when malathion was sprayed on medfly-infested orchards, causing environmental damage. She relayed the CDC’s advice to the commissioner, explaining about the pesticide issues in California in case there were questions from reporters.

  In College Point, while they waited for Giuliani to arrive, a neighborhood resident came up to Fine and asked her a strange question: Had she heard about the dead birds in Queens? Lots of crows and robins? Did she think there was a connection between the dead birds and the sick people? Fine said she didn’t know anything about the birds. SLE is carried by birds, which seemed like an obvious connection, but Fine was pretty sure that SLE doesn’t kill birds, which are its natural host and reservoir.

  Fine briefed Mayor Giuliani, who relayed the public health information to the reporters and the crowd of local residents. He described the three confirmed cases of SLE, expressed sadness at the death of the gardener, and asked everyone to cooperate in the city’s effort to “wipe out the mosquito population.” Flanked by Hauer and Cohen, he announced that several neighborhoods in northern Queens and nearby areas of the South Bronx would be sprayed in the evening and around dawn, when Culex pipiens mosquitoes are most active. He suggested that city residents, especially the elderly, stay indoors or wear pants and long sleeves when going out. He demonstrated the use of insect repellent—splashing it on his face and arms—and asked that people rid their yards of standing water from pools, tires, or other containers surfaces.
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