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		ONE
Facing Tuberculosis

		
			For me, the awful—almost physically painful—loneliness began the minute I heard a young doctor utter the phrase “TB” as an explanation for my problems. Two letters! Who would have thought that someone articulating so brief a phrase would have so much power to completely change your life?

			—ABDUL, an Ethiopian immigrant, reflecting 
on his initial diagnosis of tuberculosis1

		

		One afternoon a month and a day after the terrorist attacks on the World Trade Center and the Pentagon, I was in a crowded subway car making its way down Manhattan’s Upper West Side. Only seven miles south of the 125th Street station, where the train was delayed temporarily, rescue workers and firemen were searching through the rubble and carnage of September 11, 2001. Yet on the subway that afternoon—and around the country—a different form of terror was on our minds.

		Directly above me on both sides of the train were bright posters advertising a new and improved detergent that “eliminates 99.9% of all bacteria lurking in your clothing.” (Parenthetically, all soaps pretty much accomplish this task.) Sitting next to me was a heavyset woman rubbing her hands over and over like some modern-day Lady Macbeth. Only instead of washing off the blood of her royal rivals, she was slathering her hands with a pinkish red anti-bacterial moisturizer “guaranteed to both soften the skin and rid you of nasty germs.” Seated next to her were two older men who appeared to be breathing less deeply and far more rapidly than I suspected they might otherwise be doing. At the very end of the car was a young woman wearing a surgical mask and rubber gloves.

		If these signs were not enough to alert the casual observer to what was going on, all one had to do was glance at the newspapers many were reading. Every publication, from the lowly tabloids to the august New York Times, screamed the same headline in bold print: ANTHRAX! Inside their pages were all the sordid details of the infection-laden letters sent earlier that week to Senator Tom Daschle and others. That very morning, an assistant to NBC anchorman Tom Brokaw, who received a similar missive in late September, was confirmed to have a bona fide case of cutaneous anthrax.

		In the weeks that followed, several more cases of anthrax popped up, some easily explained (such as those among the postal workers handling the tainted mail) and some not (such as the fatal case in an elderly woman from Connecticut whose mail was, unluckily, mixed in with contaminated envelopes meant for others). And we all worried if the Pandora’s box of germs that appeared to have been opened by terrorists would ever be closed. The sudden appearance of a frightening, infectious agent was, perhaps, one of the few things that could have so successfully taken the nation’s collective mind, albeit temporarily, off the stunning events at ground zero. Government officials searched to find the source of the infection, to the accompaniment of television pundits pointing fingers and calling our public health mechanisms inadequate. Sales of Cipro, one of several antibiotics effective against anthrax (and by far the most expensive), went through the roof. Emergency rooms and clinics across the country were inundated with people wondering if every scrape, wheeze, or contact with something as harmless as the crumbs of a powdered sugar doughnut was an incipient case of anthrax.2

		That the public would focus with a laser beam intensity on anthrax, a strange scourge that killed only a few in spectacular fashion, while paying little attention to the more common contagions that literally plague us on a daily basis, is a phenomenon hardly unique to our era. Healthy human beings frequently worry more about frightening, unexpected infections than about diseases we know all too well, such as tuberculosis, a disease that is slow and patient, relentless and effective, and year in, year out, sends millions to their graves.3 If the forces of evolutionary biology could have imbued the tuberculosis germ with the capacity to feel neglect, it was probably used to it by now.

		Today, more than 2 billion of the planet’s 6 billion people are infected with the latent form of tuberculosis. In the United States alone, 10 to 15 million are infected with it. Of this multitude, at least 10 percent of them will go on to develop the active form of tuberculosis sometime during their lives. The period between latency (with no signs of disease at all except a positive TB skin test) and active illness can range from weeks to years after the microbe Mycobacterium tuberculosis settles into the human body. Much has to do with the health of the particular host, his nutritional status, living conditions, and the coexistence of other diseases.

		
			
				[image: ]
			

			
				The French chemist Louis Pasteur (1822–1895) theorized in the 1860s that microbes, or “germs,” were the cause of infectious or contagious diseases.

			
		
		But when considering the many influences that enable the TB bacillus to transform good health to ill, it is wise to recall the French chemist and microbiologist Louis Pasteur’s warning to respect the “infinitely great power of the infinitely small.”4

		Every year public health officials across the globe diagnose more than 8 million active cases of TB. These are the people who are most infectious to others. The sicker someone is with active TB, the greater the number of microbes in his or her body; and with every cough, shout, or breath, that individual becomes a more significant risk to the public health. The average person with active TB will infect twenty other people before he or she dies or is adequately treated. What surprises many is that during every twelve-month period, about 3 million people die of tuberculosis, making it the leading infectious cause of death in the world today. In fact, more human beings will die of TB in our era than at any other point in recorded history.

		The disease, often referred to as the white plague in deference to the infamous bubonic, or black plague, typically strikes adults during their most productive years of life, ages eighteen to fifty-five. Fortunately, since the late 1940s medicine has been blessed with a wide range of potent antibiotics that can treat TB and, in most cases, cure it. At the same time, these medical miracles have given rise to premature declarations of victory over tuberculosis. Especially over the past decade, public health specialists have grown concerned about the rise of multidrugresistant strains of tuberculosis around the world. In layman’s terms, this means that not only do we have deadly germs on our hands, but, in at least one out of ten cases (and far more in Asia, South America, and the former Soviet Union), the mycobacteria are resistant to the very menu of powerful drugs we have developed to enter and kill them.

		Only recently have we begun to recognize the folly of extensive funding cuts in tuberculosis surveillance and treatment programs, and the unintended consequences of not investing in the basic health care needs of the most impoverished citizens of the world. Moreover, with the rise of HIV/AIDS over the past two decades, there is now a significant population of immunocompromised individuals who are highly susceptible to TB and can potentially spread the disease like an uncontrollable wildfire. Major social upheavals during these years have also resulted in mass migration movements around the globe. Each of these factors has created the conditions the tubercle bacillus needs to thrive once again, inspiring the World Health Organization to classify tuberculosis as “a global health emergency.”5 My fellow subway passengers that afternoon may have been worried about the off chance of meeting an anthrax spore. A few may have been contemplating the risk of a terrorist delivery of smallpox virus or even the highly unlikely importation of Ebola virus. I was, and am, far more concerned about contracting TB.

		Few stories of tuberculosis demonstrate its unpredictability better than that of one of the immigrants I met in a professor’s office near the New York–Presbyterian Hospital Tuberculosis Clinic. Alejandro, a fifty-year-old laborer who came to the United States illegally from Ecuador in 1999, was a relatively new patient at the clinic and had just been declared “noncontagious” after a four-week hospital stay.6 In Quito, he had been employed as a building contractor’s assistant and “worked twelve or more hours a day, six to seven days a week, for over twenty-nine years.” As with many immigrants before and since, economic insecurity was his major impetus for leaving Ecuador: “The price of food in Quito—the price of everything—is very high. We simply could not make it in my country. So I decided I had to go to America alone, whatever the cost, to bring in more money for my family.”

		In the late summer of 1999, Alejandro left his wife and three sons to begin a dangerous and illegal trip to the United States. The trip actually began months before when he procured the services of a coyote, a nefarious “travel agent” who specializes in smuggling human cargo across international borders. Alejandro met the coyote through some friends in Quito, although he noted that these “professionals” advertise in newspapers and are relatively easy to find. Alejandro’s coyote was “a well-dressed, slick guy who promised a safe journey using his extensive network of contacts, the best means of travel, good food, everything.” But the “travel package” came at a steep price: $7,000. This sum, several times more than Alejandro’s annual income, required him to take out a mortgage on his family home. However, the financial transaction was not executed at a bank. The entire deal, even down to a payment plan that charged 5 percent interest per month, was completed between the two men on the street in front of Alejandro’s house. Each month since he signed the paperwork for this deal, Alejandro has wired the coyote $250.

		From Ecuador, without passport, visa, or luggage, Alejandro flew in a tiny propeller plane to the desert in southern Mexico. He then traveled across the interior toward Ciudad Juárez over a four-day period. For this leg of the journey, his means of transportation was the back of a dilapidated pickup truck squeezed in between forty-nine other illegal immigrants. To avoid the Mexican authorities, they drove a circuitous route along bumpy back roads. Alejandro rubbed his rear end as he recalled this part of his trip and remarked, “I can still feel every rock and pothole.” Each night they slept outside and were sold a ration of food. A plate of rice and beans, Alejandro recalled, cost “about ten dollars.”

		Once the truck reached Ciudad Juárez, it was simply a matter of crossing the Rio Grande into El Paso. But the U.S. immigration workers stopped the truck as soon as it attempted to pass the border, and the briefest of inspections justified their suspicions. All fifty illegal immigrants—Ecuadorans, Nicaraguans, Panamanians, and a few Mexicans— were taken to jail. Following their instructions from the coyote, each immigrant told the Immigration and Naturalization Service (INS) officers they were seeking political asylum.

		Alejandro sat in an El Paso jail for almost six weeks, but recalled it as a far better living arrangement than what he had endured during his travels. He was brought before the immigration court and required to post a $3,000 bail bond. Fortunately, he was able to contact some relatives who had long ago settled in New York, and they wired this princely sum to the authorities. The judge questioned Alejandro through an interpreter and allowed him to be released provided he return for a more definitive hearing at a later date. Naturally, Alejandro agreed to these terms and promptly gave the bailiff a fictional address at which to contact him. Soon after, he assumed a false name and purchased a bus ticket to New York. He had no papers, no legal identity, not even claim to his given name. He was an undocumented immigrant. His is hardly an exceptional tale. At present, while two-thirds of the illegal immigrants arrested along the Mexican and Canadian borders voluntarily return to their lands of origin, of those who remain, 90 percent never show up for their hearings, and little if any effort is made to find them.7

		A few weeks after Alejandro arrived in New York City, he found a job at a delicatessen in the downtown financial district. Alejandro’s physician told me later that about half of the illegal immigrants in New York work in the food services industry. To be sure, those with active tuberculosis do not pose the same immediate health risks to unsuspecting diners as “Typhoid Mary” Mallon, the cook who caused several Salmonella outbreaks in New York City during the early twentieth century.8 Nevertheless, the possibility that an illegal immigrant harboring a contagious disease with little or no access to health care is preparing your next egg salad sandwich, at the very least, should seriously curb your appetite.

		At the deli, Alejandro worked fourteen hours a day, six days a week performing tasks such as cleaning up the tables, making sandwiches, and restocking the bountiful salad bar that nourished the harried stockbrokers, lawyers, and office workers who came in for a quick meal. He was paid about $500 a week, always in cash. After covering his own room and board and the coyote’s monthly fee, whatever money he had left over each month Alejandro wired to his wife in Ecuador.

		Despite these hardships Alejandro observed, “Everything was working out fine until this past summer.” At that point, the tubercle bacilli he may have inhaled in Ecuador or even in the United States activated with a vengeance, causing intense sweating, fatigue, and difficulty standing upright. “At first, I blamed it on the hard work,” Alejandro explained, “the long hours, the summer heat. But these problems would not go away. No matter how much rest I got on Sundays, I still felt terrible. Worse than I ever felt in my entire life. I had these headaches, terrible, it felt like someone was hitting me over the head with a brick.”

		Alejandro lived in a small two-room apartment with eight other Ecuadoran men, all illegal immigrants, on the Harlem side of Morning-side Park, just a few blocks from Columbia University. They fashioned cardboard partitions between their beds to give some sense of privacy, but there was little to be had. Victor, a middle-aged man who slept in the bed next to Alejandro and worked with him at the delicatessen downtown, insisted that he see a doctor. One Monday morning, the two men skipped work and made a visit to a Spanish-speaking physician on West Ninety-sixth Street. Alejandro later complained: “He didn’t ask me to take my shirt off. He didn’t take any blood, get an X-ray, nothing.” Instead, the physician stopped his inquiry after hearing the words “terrible headaches” and prescribed a new anti-inflammatory pain reliever named Vioxx. The pills did little for Alejandro’s headaches, but their $70 price tag plus the doctor’s $50 fee wreaked havoc on his carefully calibrated budget.

		By early September, disgusted by the Latino doctor and still troubled by his worsening headaches and exhaustion, Alejandro decided to go to the New York–Presbyterian Hospital’s emergency room for medical advice. Soon after he arrived, the triage nurse deemed Alejandro too well for evaluation in the ER and he was escorted across the street to the Urgent Care Clinic. There, at least, a nurse took his blood pressure and listened to his chest, but the examination went no further. Alejandro was sent on his way with another prescription for Vioxx.

		During the second week of September 2001, Alejandro was simply too ill to go to work. On September 10, Victor took his ailing friend to still another doctor who also catered to a Spanish-speaking immigrant clientele. That afternoon their angry boss sent word that they were both fired. Finally, on September 16, the pounding headaches, an inability to walk, and incoherent speech led Victor to call an ambulance to rush Alejandro back to the New York–Presbyterian Hospital. An X-ray of his chest revealed extensive cavitary disease (in other words, a large hole) in his right lung. Worse still, a spinal tap to extract a sample of cerebrospinal fluid that bathes the brain demonstrated that the mycobacteria had invaded Alejandro’s central nervous system. He now had an excellent explanation for his terrible headaches and dizziness: tuberculosis meningitis.

		As he sat across from me one month later, I would never have guessed that this large muscular man was so recently close to death. But while Alejandro was now on the road to recovery, his doctors remained concerned about the people he came in close contact with, such as his roommates. None of them had yet been tested for tuberculosis because the appointments they were given were all during working hours, Monday through Friday. “My friends might lose their jobs, like I did, if they did the right thing and get tested,” Alejandro explained. “They leave for work at seven in the morning and come home at ten at night. Maybe things would be better for everyone if the doctors had Sunday hours or came to our neighborhood. My friends could get tested and treated, and maybe the infections would stop.” As with many illegal immigrants, on further inquiry Alejandro admitted that he and most of his friends studiously avoided American doctors out of fear of legal repercussions and deportation.9

		Alejandro insisted that neither his health nor his legal problems weighed as heavily on his mind as did his financial instability and its impact on his family. At the close of our meeting, I asked him exactly where the delicatessen he was fired from on September 10 was located. He quickly replied, “Right across the street from the World Trade Center.” With a smile and a shrug, Alejandro added, “You know, if it were not for my having tuberculosis, I might have been dead today.”

		The rapid international travel of people harboring deadly germs represents a real public health challenge. A thirty-two-year-old South Korean woman whose bout with tuberculosis made national headlines in 1996 was treated several times for tuberculosis (twice as a teenager and a third time in 1992), and her doctors gave her a clean bill of health. She was taking no medication in February 1994 when she applied for a tourist’s visa to the United States, and shortly thereafter, in early March, Soon-Ye boarded a plane from Seoul, South Korea, to Honolulu. During this period, obtaining a tourist visa was a relatively simple matter that required no medical examination, let alone a TB screening test. Much is made about the roughly one million immigrants who come to the United States each year to settle. More concern is typically paid to the 250,000 to 500,000 illegal aliens who also arrive annually. But it is important to recall that especially in the years before post-9/11 travel security measures, some 50 million foreign travelers visited the United States each year as well, few of whom underwent any type of medical scrutiny.

		Soon-Ye stayed in Honolulu for five days. Her hosts later reported that she was coughing a lot and appeared tired. At the time, however, these symptoms were ascribed to her arduous journey. After a brief stopover at Chicago’s O’Hare Airport, Soon-Ye flew to Baltimore, where she stayed at the home of another set of friends for about a month.

		Within a few days there, her symptoms worsened. Soon-Ye’s cough was now so loud and persistent that it kept the entire household awake at night. She complained of raging fevers and nightly bouts of intense sweating. Worse was the extreme fatigue that made even a trip to the bathroom an almost insurmountable task. Perhaps the most specific sign of Soon-Ye’s deathly illness was her coughing up blood—a symptom physicians refer to as hemoptysis and an effective pathological announcement that the tuberculosis germs had destroyed enough lung tissue to invade the rich bed of arterioles and arteries surrounding them. Throughout the ordeal, Soon-Ye rarely complained or talked much about the havoc going on deep inside her chest. One of her friends later explained that Soon-Ye’s stoicism was a common response to serious disease among Korean women.

		In early May, Soon-Ye flew back to Honolulu with the intention of returning to Seoul, but her hemoptysis would not stop. One fellow passenger later recalled with alarm that Soon-Ye went through dozens of handkerchiefs during the flight, each of them rapidly turned from a snowy white to a bright red. In terms of the spread of tuberculosis, there is probably no stage more contagious. After one day in Hawaii, her friends took her to a hospital where X-rays revealed extensive damage of her lungs. That very afternoon she coughed up more than a liter of blood. Within a few days, bacterial cultures and DNA analyses of the bloody ooze originating from her decimated lungs were overwhelmingly positive for a multidrug-resistant strain of Mycobacterium tuberculosis. Her doctors were unable to stop the bleeding, and despite their valiant efforts she was dead before the week was over.

		In the months that followed, a team of physicians and epidemiologists tracked down 925 (88.8%) of the 1,042 passengers who traveled with Soon-Ye on these four flights. After excluding 40 passengers who were already known to be infected with latent tuberculosis and 2 others who died of AIDS and cancer shortly after the flights, the microbe hunters tested the remaining passengers for TB exposure. Seven passengers on flight one (Seoul to Honolulu) were positive, 4 on flight two (Honolulu to Chicago), 3 on flight three (Chicago to Baltimore), and 15 on flight four (Baltimore to Honolulu). Based on the epidemiological evidence at hand, the worst-case scenario suggested Soon-Ye infected 29 other people on these flights alone. The riskiest place to sit, not surprisingly, was within a few rows of her.

		Although short flights (those less than eight hours) and air filtration systems on jetliners today tend to protect the overwhelming majority of air travelers from contracting tuberculosis on a plane containing contagious passengers, Soon-Ye’s story demonstrates how air travel can pose a risk to one’s health. Indeed, since 1996 all the world’s major public health organizations have worried about the transmission of TB during long transoceanic flights, especially those originating from regions in the world where it is endemic.10

		T uberculosis is an easily acquired infection, provided a susceptible person spends significant time breathing the same air as another who is actively suffering from the disease. Each time someone with tuberculosis coughs, sneezes, or even yells or sings, he expels droplets of saliva, phlegm, and tuberculosis bacilli into the air. Physicists have even worked out mathematical formulas to describe the arc and speed of these droplets as they take off from the mouth. Coughing turns out to be one of the most efficient means of spreading respiratory infections, and those of us who used to ignore our mother’s warnings to breathe gingerly around people with a cough should reconsider this sagacious advice.11

		Every day human beings inhale huge numbers of dangerous particles, be they germs, dust, or environmental toxins. Fortunately, long before these substances get into the lungs where they can do the most damage, they must traverse a long and winding road of air passages—the trachea, bronchi, and bronchioles. Along the sides of these pulmonary byways are goblet cells that secrete droplets of sticky mucus which trap most of the offensive invaders. As an added protection, these cells are equipped with cilia, tiny hairs that move in waves, much like an escalator that only goes up, to expel the foreigners as far away from the lungs as possible. One of the many unhealthy side effects of cigarette smoking, incidentally, is that the hot smoke paralyzes these cilia and essentially stops their up-escalator motion, making smokers more at risk for all kinds of respiratory infections. For most of us, however, the denouement to these scenes of entrapment is a robust and, at times, messy cough.12

		In terms of spreading infection, the size of the particles coughed up by someone with tuberculosis is critical. Large droplets of saliva succumb to the forces of gravity and tend to settle quickly to the ground or the nearest surface. But smaller saliva droplets and even tinier germs can actually float about for several hours with the sole ambition of being inhaled by another warm body. To help make this point clearer, let’s consider some metric perspectives. One of the smallest living beings visible to the naked eye is a human egg cell. This basic entity of life is about 100 microns in width. A human hair, while long in length, is only about 75 microns in width. A human skin cell is small enough to be invisible to the naked eye, about 10 microns in width. But bacteria, mycobacteria, and viruses are far more troublesome to prospective patients and their doctors because they are often less than 2 microns in diameter and are among the world’s smallest independent living beings. It is precisely these microbes that are the most adept at floating in the air and, when inhaled by others, passing through the airways.13 Such intrepid travelers often avoid both the sticky mucous traps and the wavy cilia. They then make their way into the alveoli, the tiny air sacs of the lungs where the real work of respiration takes place: inhaled and life-giving oxygen molecules are exchanged into the bloodstream for the waste product we know (and exhale) as carbon dioxide.

		It is in the alveoli where the infection of tuberculosis essentially begins. Resident in these lithe, membranous air bubbles are immune cells, front-line soldiers really, called macrophages. Unlike many other cells that play prominent roles in the human immune system’s version of Armageddon that takes place countless times a day, macrophages are neither elegant nor intellectually appealing. They are the immunological equivalent of garbagemen. These mobile cells patrol a given area and remove the foreign particles and damaged cellular debris the body has cast aside. Their collections run the gamut from a tiny piece of ash you may inhale because your next-door neighbor is burning leaves all the way to deadly microbes.

		The problem most of us have with the tuberculosis germ is that it is remarkably adept at resisting our body’s attempt to destroy it. Despite the macrophage’s ability to swallow the germ whole and the battery of harsh chemical agents it carries in its physiological backpack, the mycobacterium’s thick, waxy coating is often quite good at protecting itself from final annihilation. As a result of TB’s armor, the bloated macrophage cannot always digest the entire meal it has taken. The surviving mycobacteria subsequently live and multiply in the macrophage while patiently plotting the next battle, be it in the lungs themselves (the favorite spot), lymph nodes, or off into the bloodstream to find another fertile Gettysburg.14

		Mycobacterium tuberculosis makes its primary home in the lungs for a good reason: it is an organism that requires great concentrations of oxygen to thrive. Consequently, TB germs prefer the apex, or tip, of the lung because it is that portion of our breathing apparatus that is most rich in oxygen. Readers of Thomas Mann’s novel The Magic Mountain will recall that the sanatorium where the hero, Hans Castorp, is sent is situated high in the Alps.15 The location of many, though certainly not all, tuberculosis sanatoria in high altitudes was a serendipitous and therapeutic discovery. During the second half of the nineteenth century, long before anything was specifically known about the germ of tuberculosis, physicians observed that TB patients recuperated faster in areas where the oxygen content of the air was thin, hence the “Magic Mountain.” These doctors also concluded that the accompanying cold weather was curative, and as a result, generations of TB patients were forced to sleep outside in cold, snowy locales. This latter therapeutic measure, however, probably benefited only the manufacturers of winter coats and heavy woolen blankets.16

		After the mycobacterium settles into the lungs of a victim, it can inspire an aggressive primary infection or it can quiet itself and reside there for months to years before reactivating. When the stalemate between the germ’s offensive line and the host’s immune defenses tips in favor of the germ, the real war begins. At this point, the multiplying mycobacteria destroy more and more of the lung as they form tubercles, the mass of microbes, macrophages, and other spent immune cells clustered around a core of dead, rotting tissue that pathologists quaintly refer to as caseous (from the Latin for “cheeselike”) necrosis. Initially, a patient may simply complain of a dry, hacking cough. But as the disease progresses and the infected person’s immune system mounts an all-out effort to fight off these invaders, one experiences raging bouts of fever, drenching sweats, typically at night, and utter exhaustion.

		During the 1920s, physicians tried to outsmart the TB germ’s voracious appetite for oxygen and developed a surgical procedure called pneumothorax. It causes the collapse of a tubercular lung by placing a hole in the side of the chest. By minimizing the oxygen content of a diseased lung and giving it a rest, surgeons hoped to starve the tuberculosis infection to death. In some cases this method worked, and in many more others it did not. Up to the 1960s, surgeons routinely removed part or all of a diseased lung in a desperate attempt to cure the most stubborn cases. Unfortunately, with the advent of drug-resistant cases of tuberculosis, this gruesome, but at times lifesaving, procedure has made a comeback.17

		Although tuberculosis is primarily a disease of the lungs, once it enters the lymphatic system or catches a ride into the bloodstream, it can set up shop in almost any part of the susceptible body. Sometimes the mycobacteria commandeer the cervical lymph nodes near the surface of the skin of the neck, a condition doctors have long called scrofula. The infected lymph glands transform into knotted masses, inflame the skin, and, worse, break through to the surface, leaving an unsightly river of pus on the back or underside of one’s neck. Among the most illustrious scrofula sufferers was the legendary British literary critic Samuel Johnson.18 Other times, the microbe can settle in the larynx or voice box, which makes the very act of speaking a contagious event and ultimately silences its victim; and when the germs are swallowed, they can multiply in the intestines, where they cause a painful and relentless diarrhea.

		More threatening, mycobacteria can attack the kidneys, transforming these critical blood filters and urine factories into clogged, useless hunks of dead tissue. Or they can detonate in the bones. The spinal column is a particularly favored spot, and the tuberculosis germs can erode this essential scaffolding so it ultimately collapses upon itself. This bony destruction is called Pott’s disease, after the eighteenth-century British surgeon Percival Pott who first described it. One of the most painful conclusions of TB, however, occurs when it invades and destroys the brain, a condition called tuberculosis meningitis.

		The ancient Greeks had a word to describe the disease’s ravages: phthisis, related to the root phthoe, which describes a living body that shrivels with intense heat as if placed on a flame. Later, the Romans applied the Latin word consumere, to eat up or devour, to the malady.19Well into the twentieth century, when it was one of the leading causes of death in the United States, many Americans still referred to tuberculosis as consumption. This is precisely what active TB does. It consumes with a passionate and incisive energy, slowly, inexorably devouring the very structure of the lungs and other critical organs with the single goal of conquering its host; but not until its progeny have had the opportunity to travel to the lungs of another human being in order to start the horrific process all over again.

		Much has been written about the romantic nature of tuberculosis. It is, after all, the disease that carried away the poet John Keats and the Brontë sisters; the illness that likely rang down the final curtain on the lives of Molière, Voltaire, and Chekhov. Mention the word “tuberculosis” and many music lovers can almost visualize Frédéric Chopin trying to compose a nocturne while violently coughing at the keyboard. The powerful closing scenes of Verdi’s La Traviata and Puccini’s La Bohème both feature beautiful heroines struck down by TB. As a result, several scholars have characterized tuberculosis as the perfect operatic disease, a mysterious entity that robs one of breath, voice, and ultimately life. Opera buffs are not alone in extolling the charms of the white plague. The novelist and literary critic Susan Sontag describes the malady in her book Illness as Metaphor as “an aphrodisiac,” a disease with “extraordinary power of seduction.”20

		When seated in a plush opera house watching the beautiful alabaster-pale Violetta collapse to the stirring orchestral themes of Traviata, who can help being enchanted and seduced by the power of tuberculosis? In real life, the illness is a messy, agonizing, and debilitating ordeal. Latent tuberculosis tends not to inspire obvious symptoms, although its mere diagnosis may be subtly exotic for some. But once the tubercle bacilli gain the momentum to proceed unchecked through the body, there is little romance to be found. The experience of active tuberculosis is one of exhaustion, not literary inspiration; drenching bouts of sweating, not hypersexual allure; irritable groaning, not lyrical arias; a relentless cough punctuated with spurts of blood, not the lover’s kiss. This is the nightmarish reality of the white plague.

		I n many respects, the modern era of tuberculosis began in the mind of a twenty-nine-year-old German physician named Robert Koch, who in 1872 was appointed the district medical officer in Wollstein (a tiny village in West Prussia, now Wolsztyn, Poland). The Koch family lived in a four-room wooden-frame home, and the doctor’s consulting area was situated in the house’s parlor. Using a simple curtain to divide this room in half, Koch set up a laboratory that consisted of nothing more than a microscope he had specially ordered from Berlin, an incubator, sundry glass tubes, culture plates and retorts, and a camera he had rigged to the microscope to photograph microbes.21
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				The German physician Robert Koch (1843–1910) discovered the germs that cause anthrax, cholera, and tuberculosis.

			
		
		
		Like many young physicians of this era, Koch was stricken by an intense fascination with all things microscopic, a fixation some medical critics derided as “bacteriomania.”22 Unlike his senior colleagues who ascribed epidemics to the contamination of the air with foul or unpleasant emanations (the miasmatic theory), Koch sided with those who would become the scientific revolutionaries of their day by asserting and ultimately proving that specific germs were the seat of the cause of illnesses like cholera, diphtheria, and bubonic plague.

		Because Dr. Koch practiced in an agricultural district where wool production was a major industry, he saw his share of anthrax patients. Most of the cases he treated were what we call today cutaneous anthrax, a painful coal black (hence, the name anthrax, from anthracite) sore on the fingers or hands that results from physical contact with the microbes. But in the most severe situations, what we now refer to as inhalational anthrax, the germs entered the lungs of unsuspecting wool-gatherers who soon enough succumbed to raging fevers, hemorrhaging, and death. Like many physicians, Koch believed that these workers were somehow ingesting a microscopic organism living on the hides of animal carcasses, but his knowledge ended there. Helpless at his patients’ bedside, Koch was determined to figure out anthrax’s cause and, if possible, find a cure. So every evening, after the last patient had left his consulting room, the young physician retired behind his curtain, sat at his makeshift laboratory bench, peered through the barrel of his microscope, and conducted his search. Within a few months after he began this work, and countless mice later, Koch had his answer. A microbe named Bacillus anthracis, he painstakingly determined, caused anthrax.

		Serendipity can be one of the most important components of a scientific discovery, yet as Louis Pasteur liked to quip, “chance favors only the prepared mind.”23 Three physical characteristics of Bacillus anthracis favored Koch’s discovery. The microbe has a distinctive appearance under a microscope, it is a large germ that forms even larger and very hardy spores that can survive almost any manner of physical manipulation, and it is relatively easy to grow in the laboratory.

		In the spring of 1876, Koch traveled seventy-five miles south to Breslau (now Wroclaw, Poland) to meet the celebrated botanist and bacteriologist Ferdinand Cohn. At Cohn’s well-equipped laboratory, Koch presented his research findings on anthrax. Cohn repeated the experiments and, with great joy, personally put his considerable stamp of approval on the country doctor’s nocturnal tinkering by arranging to have Koch’s seminal work published.

		Despite his remarkable achievement of being the first person to scientifically link a specific germ to a specific disease and the ringing endorsements of a number of illustrious professors across Europe, Koch was unable to find a university position that allowed him the time and facilities to pursue his research full-time. And so he remained in Wollstein for another four years, until 1880, when he was appointed government advisor to the Imperial Department of Health in Berlin.

		It was there that Koch began a series of pathbreaking discoveries that led to his winning the Nobel Prize for medicine or physiology in 1905. With a superb laboratory, powerful microscopes, and all the assistants, experimental animals, and materials he could ask for, Koch decided to investigate one of the major killers of his day: tuberculosis. His research focus was quite controversial at the time because most experts insisted that TB was a hereditary disease; after all, it did tend to run in families. Nevertheless, Dr. Koch was convinced that TB was infectious in nature. Working alone, without telling his colleagues, he locked himself in his laboratory every day for almost six months until he definitively isolated the germ that we now know causes the disease: the tubercle bacillus, or Mycobacterium tuberculosis.

		Never a commanding lecturer, Koch had a thin, reedy voice and tended to interject his phrases with an annoying amount of “ums” and “ers.” But on March 24, 1882, when he presented his findings before the Physiological Society of Berlin, he did so with clarity and elegant logic, and the audience of doctors and scientists was dumbstruck. So spellbound and conscious of the fact that they were witnesses to scientific history, they could not even applaud, let alone engage in the traditional doctorly attack on another colleague’s work. In the auditorium was a young dermatologist named Paul Ehrlich, who ultimately achieved great fame as the discoverer of Salvarsan 606, the first “magic bullet” against syphilis. Ehrlich later recalled the evening as “the most gripping experience” of his scientific life, and as soon as the lecture was completed he went home to his makeshift laboratory, where he spent the night developing a novel staining technique for the tubercle bacillus.24

		I n the decades that followed, physicians and public health experts around the world rushed to develop the means to control and prevent the white plague. Long before antibiotics, the major strategy was a wide-scale educational campaign to teach the public how to both avoid tuberculosis and recognize its symptoms. Newspapers and magazines, posters, advertisements, pamphlets, comic-book primers, and even best-selling books on these topics were written in order to help promote good health.

		Some of the most widely read books on tuberculosis in the United States during this era were written by the eminent physician, medical school professor, and bacteriologist T. Mitchell Prudden.25 Between 1889 and 1891, Dr. Prudden wrote three popular tomes explaining the latest exciting discoveries being made about infectious diseases and how to avoid, if not entirely conquer them.26 Without hesitation or fear of overstatement, Prudden assured his readers in 1890 that the conquest of deadly infectious scourges was at hand: “we no longer grope after some mysterious, intangible thing, before which we must bow down or burn something as if it were some demon which we would exorcise.”27

		Around this time, many physicians agreed that the greatest source of tuberculosis bacilli was sputum, the sticky, disgusting phlegm humans cough up when their lungs are infected or irritated by foreign invaders. But from the 1890s well into the 1920s a tuberculosis patient’s penchant for coughing or breathing in the presence of others was not considered the major means of contagion. Instead, the leading theory of the day held that the white plague was spread by inconsiderate tuberculosis sufferers spitting out their gelatinous, tenacious sputum wherever they so wished. Americans of this era were hardly shy about such acts. They coughed, sneezed, and spat with free abandon and, too often, showed little concern that their crude habits might be at the root of an epidemic.28

		Anti-tuberculosis crusaders like Prudden stayed awake at night worrying about the multitude of consumptives walking about “who discharge the infectious materials coughed up from the lungs upon the pavements or floors.” From the unseemly act of expectoration, it was only a brief time before such slimy slobbering dried up and took its place “among the rest of the floating dust of the air” when it was then inhaled by the unsuspecting healthy.29 Dr. Prudden and his colleagues were determined to change such social practices, and cajoled and scolded Americans to swallow the sputum they coughed up rather than spitting it out.

		Public health departments published circulars emblazoned with warnings like “Spitting is dangerous, indecent and against the law.”30 People with tuberculosis were persuaded to cough and spit into handkerchiefs saturated with strong disinfectants or specially made cardboard “sputum boxes.” Drinking fountains were equipped with disposable paper cups to discourage people from leaning over and spitting into them. All these and more curbs to the American “expectorate prerogative” were employed to prevent those with tuberculosis, both native-born and immigrants, from spreading their infection to other Americans.31 Occasionally today, an observant visitor to an aging subway station in New York City will spy an old board of health placard emblazoned with the prohibitive warning “No Spitting.” Most of us gladly heed this order out of an aesthetic sensibility or at least good manners, without ever realizing that the rule was once considered an important weapon in the war against tuberculosis.

		Aside from spitting, another means of transmission perceived to be a threat was the simple act of kissing.32 Once a diagnosis of tuberculosis was made, that person was forbidden to engage in this intimate act of expression between lovers and loved ones. It is difficult to know how successful a no kissing edict was in arresting the spread of tuberculosis, although contemporary understanding of the disease suggests it is unlikely many cases were prevented by these doctor’s orders. But the prohibitions, undoubtedly, helped to stigmatize and isolate those stricken with tuberculosis.
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				Beginning in the 1880s and lasting well into the 1940s, many considered kissing to be a major means of transmitting tuberculosis.

			
		
		It was actually not until the 1960s that the airborne transmission of tuberculosis was scientifically demonstrated. In a six-bed ward at the Veterans Administration Hospital in Baltimore, a young physician named Richard Riley designed an ingenious way to prove a theory that his teacher at Harvard Medical School, Dr. William Wells, had been espousing since the 1930s. Riley assigned his TB patients to a special room, where they remained until their antibiotic treatment took hold and they were no longer considered contagious to others. What the patients did not know was that the ward was sealed in such a fashion that the air they expelled from their tubercular lungs was vented to a penthouse “exposure chamber” that housed hundreds of guinea pigs. These rodents, whose name connotes the spirit of experimentation, are famously susceptible to Mycobacterium tuberculosis.

		Almost all of the guinea pigs exposed to the tuberculosis-impregnated air soon contracted the illness. This fact was amply demonstrated by a beleaguered research assistant who had to perform hundreds of guinea pig autopsies in exchange for a sterling letter of recommendation to the medical school of his choosing. Subsequent analysis of the organisms isolated from the guinea pigs and comparisons to those from the human patients pretty much established the airborne transmission theory as fact. Later still, it was shown that in most cases, one must breathe in a lot of TB germs over a long period of time in order to contract the disease. But the exact period of time depends a great deal on the health status of both the person spreading the TB germs and the one inhaling them.33For example, those with the most extensive disease tend to be the most efficient carriers; and our ever-increasing experience with immunocom-promised people with HIV or malignancies has demonstrated a whole new population at risk of contracting TB.

		W hile public health experts of a century ago failed to appreciate more casual means of tuberculosis transmission such as breathing and coughing, they did, at least, understand that TB was communicable from one person to another. In order to prevent the spread of disease to others, most physicians and public health workers agreed it was essential to both report new TB diagnoses to the local or state health authorities and to isolate seriously afflicted individuals.

		Yet the biases and prejudices of the day framed many of these public health policies. Several tuberculosis-reporting regulations of this era were distinctly shaped by the assumption that it was the lower classes who posed the greatest threat to the public health. Thus, privately practicing physicians who treated the well-to-do were generally not required to report their tuberculosis patients to the public authorities while doctors working at free clinics, dispensaries, and other institutions that catered to the poor were. Many poor or immigrant patients either avoided doctors entirely or sought out quacks who at least promised confidentiality. More productively, charities and immigrant aid societies opened and operated TB clinics staffed by their own physicians in an effort to comply with the public health laws of the land while assisting these people.34

		Around this time a number of Americans grew steadily obsessed with the threat of allowing TB-and other germ-ridden immigrants into the United States. One was a wealthy, balding, and painfully thin Boston attorney named Prescott Farnsworth Hall who served as the secretary of the Immigration Restriction League from 1894 to 1921.35 Beginning in the late 1890s, Hall and his supporters lobbied to make contagious diseases like trachoma and favus (a fungal skin rash) causes for exclusion. Well aware of how few immigrants would actually be excluded for such illnesses, he next turned to the matter of body type. Hall argued that the “poor physiques” of immigrants, such as East European Jewish tailors who had deformed posture as a result of hunching over sewing machines, would cause nothing but problems. Such “physical degenerates” were “not only unlikely to become a desirable citizen, but also very likely to transmit his undesirable qualities [to others].”36 By 1907, several federal immigration acts included these conditions in the medical exclusion categories, but in actual numbers of those rejected these statutes did little to stem the torrential tide of immigrants coming to America during these years.

		As a result, Prescott Hall attempted to link the “poor physique” strategy to the contagious threat of imported tuberculosis.37 Although several prominent doctors observed that the incidence of tuberculosis among immigrants was significantly lower than that of native-born Americans, Hall actively publicized a tuberculosis-immigrant connection. During the first two decades of the twentieth century, Hall warned that allowing “poorly-built” immigrants would result in an epidemic of tuberculosis that would ruin the fragile American health care and charitable systems, not to mention the health of its people.38

		One example of this physical restriction was the case of a nineteen-year-old man named Supermoney Munsammy from
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