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			Curious Doctors
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			One

			A thick brown file tells the story of a man named Pedro Julio Pulgarín, who on October 9, 1984, was escorted against his will through the gates of the San Vicente de Paúl hospital in Medellín, Colombia.

			Pedro Julio was forty-nine years old, balding, and missing his upper teeth. He was what local people called a montañero—a term that loosely translates to “hillbilly,” but with a nobler connotation. Pedro Julio had raised cows in the mountains above a town called Belmira for his entire adult life, until a few months before, when he’d started wandering off into pastures and getting lost. His family feared that, in that rugged terrain of hills and boulders, he would get himself killed. His wife and some of their children left their highland farm for a house in town, where they could secure him indoors and keep tabs on him. There, however, things only got worse. Pedro Julio grew frustrated, filled with the urge to wander, and his family grew concerned that he might get hold of a knife or rock and hurt them if they didn’t let him out.

			This was out of character for Pedro Julio, who was known to all as a loving father, a Catholic devoted to his saints, a hard worker, and shrewd. He had saved money furiously, acquiring enough through leases and purchases and fortunate bets in country taverns to leave some land to every one of his twelve living children. Now he could not remember their names. A rural doctor had treated Pedro Julio with niacin to see if his confusion might improve, but the vitamin had no effect, and the doctor advised the family to take him to a hospital in Medellín, a three-hour journey over unpaved roads.

			The San Vicente hospital was affiliated with the University of Antioquia, Medellín’s preeminent public university. Its early twentieth-century campus of low buildings with tall windows, tile roofs, chapels, and gardens was a relic from an era when hospitals were meant to heal souls as well as bodies. A neurology resident named William Cornejo, one of the first doctors to evaluate Pedro Julio, entered his notes by hand:

			
				Farmer, two years of primary school and worked until two months ago. Until four years ago he was completely fine; he was intelligent. Two years following onset he could not distinguish family relations. Four months ago he presented with: marked disorientation in general, and in space and time. Neglect of personal hygiene. Emotional laity, passing easily from crying to laughing, with delusions of persecution; he hears and sees things. Irritability and incoherence. At the initiation of his current illness he complained of pain in the back of his head.

			

			In the clinic Pedro Julio barely spoke, except in the empty phrases people used to fill space in conversation: Eavemaría, Lord almighty; Así es la cosa, here’s the thing. He could still make the sign of the cross, but he could no longer count more than two digits in a row. He lost his patience with Cornejo, saying he’d have no more pendejadas, bullshit.

			Three of Pedro Julio’s uncles had died after a similar course of illness, his wife reported; so had a brother, at age fifty-two. His mother had died in a government mental hospital at fifty, apparently of the same causes.

			“If we’d been practicing medicine then the way we’re supposed to today, I would have prescribed him a sedative for the agitation and sent him home,” Cornejo recalled. Instead Cornejo hospitalized Pedro Julio. Here was what looked like a case of senile dementia, in a man too young to have it. Alzheimer’s? he wrote in his notes.

			The next day, however, Pedro Julio left the hospital. He walked out through the front gates of San Vicente and into the streets of downtown Medellín as though they were the green, boulder-strewn hills of Belmira. Patient escaped the service, his file read. The patient took leave despite being under our observation and was followed. It was impossible to make him return as he became aggressive. The guards and doorman could not detain him. The social workers and family have been advised. He was headed downtown.

			More than three decades later, William Cornejo still remembered the fright Pedro Julio’s disappearance gave him. When the patient was returned to the hospital, late that same day, the resident sought help in making sense of this wandering farmer.

			He turned to his colleague Francisco Lopera Restrepo.

			Handsome and unflappable in his demeanor, with wavy hair already turning gray, Lopera was a third-year neurology resident whom everyone called Pacho. “Pacho was really into neuropsychology,” Cornejo recalled. “He’d been studying how language worked, and memory, and all that.”

			At thirty-three, Lopera was a little older than the other residents. It had taken him nine years to finish his undergraduate degree, thanks to protests and strikes, and after medical school he’d put in a three-year stint on the country’s Caribbean coast, near Panama, as a government physician.
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			Like his patient Pedro Julio Pulgarín, Lopera was a paisa, a term that usually means “compatriot” or “countryman” but in Colombia refers to anyone with roots in Antioquia—the mountainous central-northwest department that is home to Medellín and a constellation of country towns. Paisas are famed as polite, thrifty, hardworking, and supremely religious. They will cross themselves in front of churches, even while passing them on the metro, and bless you while selling you potato chips on a bus. They maintain certain rural ways, even in the city. The traditional paisa diet consists of simple foods prepared without much spice: beans, meats, rice, hearty soups, arepas made of ground corn, fruit juices, and fresh cheese. Some paisas are still wary of the fork and knife, considering the spoon up to any challenge.

			Paisas are the heirs of Spanish colonists who clambered through these mountains on mule trains in the sixteenth and seventeenth centuries, looking for gold. They are also descended from the Indigenous Colombians who first broke those mountain paths, and of the Africans forced into slave gangs to dam and dredge the gold-bearing rivers, but they tend to downplay these lineages in favor of their European roots. In the eighteenth century the paisas turned to agriculture, establishing fincas in Antioquia’s cooler uplands. They built farmhouses of wood beams and earthen walls that they decorated with hanging plants and filled with children—such staggering numbers of children that some of the old houses feel more like convents or dormitories. They grew sugar and coffee and every type of fruit and vegetable in the fertile soils of Antioquia, and with centuries of experience moving goods around on mules, and of hiding their gold from the tax collectors of the Spanish crown, they proved good at business and finance. By the late nineteenth century, Medellín, the hub of their trade and the seat of their power, became so prosperous that envious elites in Bogotá spread rumors that paisas were the descendants of Jews. It was meant as a slander, but the paisa establishment grew to embrace it, in part because it resonated with their ideas about being abler, more European, a raza apart.

			Lopera was raised some twenty miles from where Pedro Julio lived, in the same Catholic, conservative, rugged mountain culture. The 1950s, when he was growing up, were the height of La Violencia, a time of political massacres all over Colombia. A reactionary local bishop, Miguel Ángel Builes, had loudly and repeatedly declared liberalism to be a mortal sin, and he encouraged locals to deal with the threat as they saw fit. Lopera’s grandfather was killed in a knife fight, and as a little boy he watched his father, a conservative, stand in the town square and deliver an impassioned speech begging people to stop murdering liberals.

			Lopera was the fourth of thirteen siblings. Between his mother’s giant clan and his father’s, he counted one hundred first cousins. At age thirty-three he still didn’t know how to drive a car, though he was excellent on a horse.

			After examining Pedro Julio, Lopera concurred with Cornejo that the farmer had symptoms of dementia, but its cause was a mystery. The doctors gave him drugs for parasites, checked his thyroid, tested for syphilis, and looked for copper and arsenic in his blood, trying to identify any potentially reversible cause. They stuck EEG probes all over his head and ordered a CT scan—a new technology to them, though already more than a decade in use elsewhere.

			The scan revealed deep grooves in Pedro Julio’s brain, showing that it was shrinking. The most dramatic shrinkage was in the temporal lobes, where speech is interpreted and new memories are encoded. The ventricles in the center appeared enlarged, another sign of atrophy. The residents thought about conducting a brain biopsy—the only way besides an autopsy to confirm the presence of the microscopic plaques and tangles of abnormal proteins considered the hallmarks of Alzheimer’s disease—but this was terribly invasive, and ultimately Lopera and Cornejo decided against it. Pedro Julio was released to the care of his family, as there was little else the doctors could do.
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			The case of Pedro Julio nagged at Lopera: there was something under the surface, he felt sure, and the best way to understand it was to go to the scene. In December 1984, Lopera and Cornejo piled into Cornejo’s Romanian-made car and traveled to the Pulgarín farmstead. The drive to Belmira is a steady ascent from Medellín, and Cornejo forced Lopera to get behind the wheel and learn to drive as they lurched upland, passing the small town of San Félix with its modest single-domed church and the bigger town of San Pedro with its grand triple-domed church. A few hours later they encountered a landscape of cool streams and grassy open slopes, like something you might find in Ireland or Scotland, with a Gothic-style cathedral at its center. The Pulgarín farm sat above Belmira in a cold, misty hamlet; to reach it, the doctors had to leave their car behind and borrow animals to finish the journey.

			From what they had learned about Pedro Julio’s mother and uncles, Lopera and Cornejo already suspected they were dealing with a hereditary disease. But an environmental cause was also possible. In the countryside there were many potential triggers of dementia, including chemicals used in mining and agriculture. At the time, aluminum buildup in the brain was still widely suspected as a cause of Alzheimer’s disease. When Lopera and Cornejo arrived at the Pulgarín farm, they found that one of Pedro Julio’s brothers, who was two years younger, was experiencing similar symptoms of forgetting and confusion; he had just left his gun in a tavern. The doctors put the brother through some pencil-and-paper tests for dementia, asking him to draw a house, a cross, a clock, a cube. It took him three tries to make a wobbly-looking cross, five to draw a cube.

			Lopera and Cornejo only vaguely understood these tests or how to administer them. Nor did they know much about using genealogies to uncover a family history of inherited illness. Nevertheless, with the Pulgaríns gathered around them, they started building a chart, or genogram, of the Pulgarín family tree. Lopera drew squares and circles representing male and female members, with crosses to mark the deceased.

			The exercise revealed that nine people in the family had developed this distinctive early-onset dementia over four generations. Only those who had a parent with the disease appeared to be at risk of developing it. This seemed to exclude a viral or chemical cause, suggesting that the disease was dependent on genetic factors. Dementia set in around forty-seven or forty-eight, on average, and patients died within ten years of its onset.

			In the months that followed, Lopera and Cornejo returned to the Pulgarín farm several times: by bus; by car; in a university vehicle with Lucía Madrigal, a nurse from the neurology department. In 1987, they published the first paper about the family in a Colombian medical journal. Lopera and Cornejo had read accounts of other families with early-onset dementia—one in the American Midwest and another in Canada—and they cited these in the paper. The Pulgarín genealogy had revealed important parallels between the Colombian family and the North American ones: Every sick person had had a sick parent, meaning that the disease did not skip generations. It occurred in both men and women. All this pointed to a disease caused by an autosomal dominant mutation—an abnormal gene that can be passed from parent to child regardless of sex. Each person born to a parent carrying an autosomal dominant mutation has a 50 percent chance of inheriting it. If someone is born without it, the chain is broken, and his or her descendants are unaffected.

			In that era, researchers were excited to discover families with early-onset Alzheimer’s. Such families were beginning to be considered key to unlocking the disease’s secrets, both the genes setting it in motion and the nature of its course. Lopera and Cornejo, not wanting to waste a promising research opportunity, wrote at the end of their paper that they intended to conduct “a careful follow-up of the family with the aim of carrying out histopathology”—a subtle way of saying that they wanted the Pulgaríns’ brains when they died. They strongly suspected the illness to be a form of Alzheimer’s disease, although they could not make a definite diagnosis without putting brain tissue under a microscope. They settled on calling it “early-onset dementia of the Alzheimer’s type,” a conservative description. They planned, they wrote, to collect blood and fingerprints from the Pulgaríns, employ more sensitive cognitive tests to try to detect the disease earlier, and enlist the help of geneticists to begin untangling this fatal inheritance.
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			In late 2017, I moved to Medellín to learn about the researchers who had discovered this famous cluster of early-onset Alzheimer’s disease, the families who lived with it, and the science that was emerging from their decades of close collaboration. By then Lopera had built a whole research institution, the Grupo de Neurociencias de Antioquia, around his work with this kindred. Their unique genetic mutation, dubbed the paisa mutation, had been found to be as old as the Spanish conquest of the Americas. Lopera made no bones about his ambition: after decades of work, he was hoping to discover, in this cohort of rural Colombians and their children and grandchildren, a treatment, maybe even a cure, for Alzheimer’s disease. The large extended family he studied counted some six thousand members, making it bigger on an order of magnitude than any other early-onset Alzheimer’s cluster known to exist.

			Now that Medellín had finally calmed down after decades of violence, foreign researchers had come to see in this family an ideal testing ground for drugs that might stop Alzheimer’s disease before it could take hold. One pharmaceutical company had poured more than $100 million into a clinical trial at the Grupo de Neurociencias—or just Neurociencias, as the researchers called it—to test a drug called crenezumab in the paisa mutation families. Among the participants Lopera and his team enrolled in this trial were the children and grandchildren of Pedro Julio Pulgarín and his siblings, people he had first come to know as a young doctor and had painstakingly followed for generations.

			In Gabriel García Márquez’s novel One Hundred Years of Solitude, the traveling gypsy Melquíades cures the residents of Macondo, a fictional town in northern Colombia, of a mysterious disease causing them to lose their memories and their sleep. García Márquez was not aware, at the time he was writing, of the families with Alzheimer’s disease in the mountains of Antioquia, but the similarities were striking, and the investigators alluded to them in interviews with newspapers and TV stations. Would crenezumab prove to be, as they dearly hoped, like the magic elixir of Melquíades? It would be several years before anyone knew, and expectations remained high.

			The crenezumab trial was just the largest and most expensive of all the studies going on at Neurociencias. With such a large early-onset Alzheimer’s population, the number and type of studies you could design—whether in imaging, neuropsychology, pathology, or cell biology—were almost infinite.

			Lopera and his colleagues, who had long believed the paisa mutation family to be the unique product of Antioquia’s supposed geographical and racial isolation, were lately discovering more local families with previously unknown genetic mutations that caused early-onset Alzheimer’s. Why were there so many in one small corner of the world? Perhaps more surprising still, rare outliers had appeared among the mutation carriers: a handful of people who possessed the devastating gene but got sick much later than they were expected to, and sometimes not at all.
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			Only part of this story belonged to the scientists. The rest belonged to las familias, as the investigators referred to their thousands of research participants. Since the 1990s, they had donated hundreds of their loved ones’ brains to Neurociencias. They had subjected themselves to scans, spinal taps, and infusions of radioactive compounds. Now many were receiving injections of an experimental drug that might not even become available to them if it worked, given the vagaries of the global pharmaceutical trade and strained budgets for healthcare in Colombia.

			Neurociencias hosted frequent visits from journalists and film crews. They came from Germany, Japan, the United States, or the United Kingdom seeking interviews with Francisco Lopera, the charismatic doctor with the near-constant smile and thick white mane, and with the families living in bucolic hamlets or humble city houses who nursed their sick beloved. The family members presented to the media tended to be people with only praise for the investigators and high hopes for a breakthrough. But this left a lot unsaid about how they shouldered the burden of their inheritance over months, years, generations. How did the specter of early Alzheimer’s shape their lives and decisions? Were they as intent as the scientists on unlocking the mysteries of their disease? How did it feel to be part of a study that had enrolled their parents and grandparents, and would one day enroll their children? If the current clinical trial failed, would they despair?

			The family members seldom knew whether they carried the paisa mutation, and the handful interviewed by the media often said they did not wish to—they preferred to trust in God. I wondered about this. I had lived in Colombia before, and knew that it was a country of faith, perhaps nowhere more than in Antioquia. But it was also a country of rising education levels and changing concepts of personal freedom. More people lived in cities than in rural areas; more women worked than stayed home. Fertility rates were only barely higher than in the United States, and even a longtime ban on abortion was being eroded. It stood to reason that there would be some people in this cohort of six thousand—young people especially—who would want to learn whether they carried a mutation that destined them to fall into dementia by their forties, to have their lives cut in half.
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			By 2017, Medellín had become a magnet for foreign tourists, in part because of its powerful redemption story. Huge investments in public transit had given rise to tramways and gondolas linking the business districts to the sprawling hillside comunas, helping soften the old geographical boundaries separating rich and poor. Public service campaigns implored people to stop playing music loudly, to respect one another, to embrace “culture.” The idea was to make life kinder and more civil for the residents, who had been through a lot. Its tree-lined canals and bike paths and immaculate public parks were testament to the city’s civic pride, its constant efforts toward self-improvement.

			Downtown, near the University of Antioquia and the San Vicente hospital where Lopera and Cornejo still practiced medicine, the city remained a little more defiant. Boys still wore rosaries around their necks, over the green jerseys of the Atlético Nacional soccer team, as they’d been doing since the days of Pablo Escobar. Street flyers advertised the services of witches: Bring a photo, item of clothing or hair of your loved one and we 100% guarantee their return. In 3 days they will be at your feet begging your forgiveness. We also work farms, cattle, crops. Porn vendors set up their tables against the wall of the seventeenth-century basilica, and old men sat with typewriters under umbrellas, waiting for someone who needed to dictate a letter or a form.

			Beyond the hospital’s main gate—the same gate through which Pedro Julio Pulgarín had escaped in 1984—is a wide boulevard lined with mortuaries and a large, beautiful church with a terra-cotta facade, used mainly for funerals. The view from Francisco Lopera’s office, at the University of Antioquia’s medical research complex, looked out over the church’s roof.

			Lopera’s schedule was always full, and it seemed as though when he wasn’t being interviewed he was being fêted—by the city council, the national government, by Colombian diplomats in Washington, D.C. Recently his hometown announced it was placing a plaque on the house where he was born.

			His old colleague William Cornejo, meanwhile, was about to retire. I met Cornejo at the San Vicente hospital, where we walked by his and Lopera’s old neurology department—a cramped first-floor space, long since converted into a laundry—and past the hospital’s central fountain, shaded by royal palms, where nurses in stiff white uniforms and old-fashioned caps sat checking their phones. Orderlies rolled patients on gurneys with giant wheels out onto the wide patios for some sun, just as in the days of tuberculosis.

			Cornejo was gray and slightly hunched, wearing a corduroy blazer. Except for a few years in France, he had worked here for his entire medical career: as a student, a resident, an investigator, a professor, and finally an administrator. Academic medicine was his life. It had been his refuge and oasis, he explained, during the years when drug mafias owned the city, when he left the hospital one afternoon to find armed thugs trying to steal his car—the same one he and Lopera had used to get to the Pulgarín farm. “I’m sure they wanted it for a car bomb,” he said.

			When Cornejo told me about his discovery of the first Alzheimer’s case, he was the story’s protagonist. It was true that Cornejo was the first physician to see Pedro Julio Pulgarín; it was his idea to hospitalize the farmer, and later to memorialize his case in a paper.

			“But it was Pacho who really sniffed out its importance,” Cornejo acknowledged, with what I took to be a twinge of regret.
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			The era in which Lopera and Cornejo discovered the Pulgarín family and published their first paper was a dark one for Medellín. The city then was the turbulent center of a fast-growing cocaine trade dominated by Pablo Escobar, a schoolteacher’s son who had cut his teeth stealing, grinding down, and reselling cemetery plaques on the streets by the San Vicente hospital. By the early 1980s, Escobar had become a household name; all of Colombia knew about his private zoo and his fleet of airplanes and the dead bodies in his wake. Escobar was even dabbling in politics, in the hope that holding elected office would protect him and his fellow capos from being extradited to the United States, but Colombia’s establishment soured on them fast. Escobar’s assassins murdered ministers, judges, journalists, investigators, and politicians who got in the cartel’s way. The bonanza of cocaine money, and the lawless climate it fed, gave rise to a new breed of right-wing paramilitaries, who worked in tandem with the cartel to advance their own violent agendas. The paramilitaries targeted anyone they deemed a guerilla sympathizer, and that included professors and students at the University of Antioquia.

			“We were very scared of what was happening,” Lopera recalled, “but at the time we didn’t have a complete sense of it. One thing after another would occur, and only later did we have a sense of the magnitude of the tragedy. It never would have occurred to us, for example, that Héctor Abad would be murdered.”

			Héctor Abad Gómez, a physician and a former professor of Lopera’s, was Colombia’s foremost public-health expert and a rising politician. In the 1950s, Abad had helped lobby for the creation of the año rural, or obligatory government service for physicians, insisting that recent graduates of medicine get out into the real world for a year. Lopera admired Abad. He “helped us understand the problems of the population,” Lopera said, such as malnutrition, infant mortality, and poverty. In class Abad would embarrass his students, many of whom had patrician backgrounds, with questions they could not answer: “Lopera. What is the infant mortality rate in Colombia? Why don’t you know this? If you plan to be a doctor you need to know how many children die in this country and of what.” Abad was neither a dogmatic leftist nor a guerilla sympathizer. But his relentless advocacy for the health of the country’s poor earned him the ire of local conservatives and their new paramilitary allies.

			In 1987, the mutilated corpses of students and professors at the University of Antioquia began turning up around the city. A professor of dentistry was shot at his weekend home, and the remains of one of his students appeared days later. The body of a veterinary student was found on a roadside with his nose broken, fingers cut off and an eye burst.

			At first it was uncertain whether the killings were related, until an audiotape appeared from a paramilitary group threatening to “scrub” the city of leftist influences. The University of Antioquia was a hotbed of left-wing political activity and even home to guerilla cells, but not all the dead had political ties. One student, shot eight times and dismembered, was targeted because he’d spent nearly a decade studying, taking one course at a time. This raised suspicions that he was a guerilla infiltrator, when in fact he’d dragged out his studies so he could work and support his eighty-two-year-old father, who now had to bury him.

			In the summer of 1987, the paramilitaries breached the university campus. They shot an anthropology professor in the head while he sat chatting in a café. They firebombed a university bus. Classes were canceled for months as panic set in. In August, Héctor Abad organized a protest march, leading three thousand students, professors, and their supporters from the campus into downtown Medellín, holding red carnations and pleading for an end to the murders. The florists ran out of carnations to sell them.

			Weeks later two men on a motorcycle shot Abad in the head and chest as he chatted with his friend Leonardo Betancur, another physician turned politician. When Betancur tried to escape into a building, the assailants caught and killed him, too. By December, seventeen students or professors at the University of Antioquia had been killed, among them a pharmacy student, a medical student, and four doctors, most of them active in left-wing politics. The last physician to die was an internist, killed by gunmen inside the San Vicente hospital.

			Lopera was no stranger to the dangers of Colombia’s armed groups; during his government medical service he had been kidnapped briefly by guerillas with the Revolutionary Armed Forces of Colombia, or FARC, and forced to treat a fighter who had been shot in the leg. He had survived that experience, but the university murders erased any lingering illusion of safety. Héctor Abad “was someone who defended the people, who protected them, advocated for them,” Lopera said. “And that’s who they kill? It was painful for me and for everyone here and created an incredible panic because from that moment forward, we were all at risk and we knew it.”

			Lopera and his colleagues sought fellowships abroad, in any country that would have them, any discipline where they could be of help. Lopera applied for a post in Belgium, to study behavioral neurology in children and adults. He packed the hand-drawn Pulgarín genealogy among his belongings, not knowing what he’d do with it in Brussels. His colleague William Cornejo left for a fellowship in France.

			When Pedro Julio Pulgarín died in Belmira, late that same year, there was no one around to collect his brain.

		

	
		
			Two

			Alzheimer’s disease was first described in a patient barely older than Pedro Julio Pulgarín. Auguste Deter was fifty-one when she was admitted to Frankfurt’s Hospital for the Mentally Ill and Epileptics in 1901. Auguste, a housewife, had become jealous of her husband after a long and happy marriage. Her memory had rapidly deteriorated along with her speech, and at times she thought someone was trying to kill her.

			Soon after she was admitted, the physician Alois Alzheimer came to see her. He spent four days evaluating Deter and making notes.

			
				She sits on the bed with a helpless expression. What is your name? Auguste. Last name? Auguste. What is your husband’s name? Auguste, I think. Your husband? Ah, my husband. She looks as if she didn’t understand the question.

			

			In an era dominated by Sigmund Freud’s psychoanalytical theories, Alzheimer belonged to a far less celebrated scientific school that focused on the organic, physiological roots of mental disorders. Though he worked in psychiatric hospitals for most of his career, he had been trained as an anatomist and distinguished himself as a pathologist, adept at finding abnormalities in the microscopic structures of brain tissues.

			Alzheimer asked Auguste straightforward questions. He asked her what she was eating as she lunched on pork and cauliflower. Spinach, she told him. Her handwriting faltered, and though she could still read aloud with extreme care, she seemed not to understand the meaning of what she had just read. Alzheimer asked her to do simple math: If you buy six eggs, at seven dimes each, how much is it? Differently, she replied.

			“I have lost myself,” Auguste Deter told the doctor repeatedly. Alzheimer followed up on Auguste for four and a half years, checking in even after he’d moved from Frankfurt to a psychiatric hospital in Munich. In Auguste’s original case file, which went missing for nearly a century before being rediscovered, a photograph shows her as a prematurely aged woman with deep facial wrinkles, folded hands, and stringy hair, her pale eyes unfocused. Auguste spent her final year unresponsive in a hospital bed, incontinent, with bedsores that gave rise to a fatal infection. When Auguste died, in 1906, Alzheimer made sure to get hold of her brain.

			The next year he published his description of “a Peculiar Disease of the Cerebral Cortex.” It was what Alzheimer found in Auguste’s brain tissue, more than what he’d seen at her bedside, that set the disease apart to him. Her brain was atrophied, weighing much less than it should have, and something bizarre had happened to the neurons. Looking at slices of tissue stained with silver solutions, Alzheimer noticed that inside as many as a third of them, there were “very striking changes of the neurofibrils,” the filaments that give nerve cells their structure. “Combined in thick bundles, they appear one by one at the surface of the cell,” Alzheimer observed. The bundled fibrils reacted to stains differently from healthy ones, suggesting they had undergone a chemical change. “Finally,” Alzheimer wrote, “the nucleus and the cell itself disintegrate and only a tangle of fibrils indicates the place where a neuron was previously located.”

			Alzheimer also saw, besides the mysterious tangles and dead neurons, that there were seed-shaped deposits of an unknown material—“a special substance,” as he called it—dispersed throughout the cortex, or outermost layer of the brain. Alzheimer did not speculate as to how or whether the two types of lesions, the seed-shaped deposits and the neurofibrillary tangles, were related. But they struck him as altogether remarkable. “Considering everything, it seems we are dealing here with a special illness,” he concluded, and he urged that his fellow clinicians look deeper into such dementias, including conducting careful autopsy studies.

			Alzheimer went on to study a few more brains from people like Auguste Deter, but never lived to discern whether what he had seen in Auguste was a disease process unique to younger patients, or an unusually early and severe presentation of the same kind of dementia that was common in the old. In 1912, Alzheimer suffered a chest infection that damaged his heart and led to his death three years later. He was fifty-one, the same age as his most famous patient on the day she entered his world.

			Alzheimer’s disease as it was first defined—as a progressive, young-onset dementia accompanied by the presence of microscopic seedlike plaques and neurofibrillary tangles in the brain—was for decades considered very rare. Indeed, it was almost forgotten until the late 1960s, when autopsy studies began to show that half of elderly patients who had died with dementia had the same brain pathology that Alzheimer had described. By the 1980s the medical community had broadened the definition of Alzheimer’s disease to encompass both a common late-onset form that occurred in people older than sixty-five, and a much rarer early-onset form that usually ran in families. These were deemed the same disease regardless of the patient’s age, though some researchers thought there might be subtle differences between the early and late forms.

			Francisco Lopera and William Cornejo, in their 1987 paper on the Pulgaríns, had identified some, but not all, of the relevant research on familial Alzheimer’s disease. This was before the internet made papers easy to find, and scientists in Colombia, limited by resources and geography, would have had difficulty staying on top of the literature.

			In 1984, the year Lopera and Cornejo encountered the Pulgarín family, a pair of California scientists, George Glenner and Caine Wong, reported discovering the core component of the plaques seen in Alzheimer’s brains: a protein called amyloid-beta. Sometimes referred to as beta-amyloid or simply as amyloid, the protein was also seen to accumulate precipitously in the brains of people with Down syndrome, most of whom developed dementia by midlife. Glenner and Wong wondered if it was possible that an excess of this same protein set the dementia cascade in motion. They determined, after purifying the protein and sequencing its amino acids, that amyloid-beta was the product of a gene, and surmised that this gene was located on chromosome 21, the same chromosome affected in Down syndrome. Rival teams of scientists raced to find the matching gene. In early 1987 four independent research groups reported the discovery of a gene called APP, for amyloid precursor protein, on chromosome 21. This suggested strongly that they were on the right path. Investigators began looking to families with hereditary early-onset Alzheimer’s disease—only a few of which were known at the time—to learn whether they carried abnormalities on the APP gene. If they did, it would validate the emerging hypothesis that amyloid was at the heart of the disease.

			The late 1980s marked a pivotal moment in Alzheimer’s research, offering the first snapshot of the proteins and genes involved and the first theory of how the illness developed, a theory that came to be known as the amyloid hypothesis. Twenty years later, Lopera would begin planning for a landmark test of the amyloid hypothesis in Colombia, but its significance largely missed him then. Having just escaped from a university under siege from right-wing paramilitaries, he was now treating children with learning disorders and autism. In the Brussels hospital where he worked, Lopera struggled with French and tried and failed to interest anyone in his genograms of Colombian farmers with dementia.

			He enjoyed the peace of Brussels, where he gardened for his landlady—gardening would become his lifelong hobby and refuge—as a way of reducing his rent. In the summers the university arranged camping trips for its cash-strapped fellows to the United Kingdom and to Greece, where Lopera found himself misty-eyed at the sight of Mount Parnassus and the ancient ruins at Delphi, things he never imagined he would see, at least not at this stage of his life.

			But he found the clinical experience in Belgium dull and circumscribed. Young doctors weren’t given as much latitude as he was used to in Colombia, where you were thrown into the deep end early. Lopera was surprised to discover that he had already seen more patients with rare and difficult to diagnose diseases than many of the veteran physicians in Brussels. During grand rounds, meetings where perplexing cases were presented, he identified a case of palinopsia, a type of visual disturbance, in a boy who had been eating lunch at a restaurant with his mother when he saw the menu suspended in the air. “Everyone had different ideas, but I knew it was palinopsia because I’d encountered it at my hospital, for the huge number of patients I’d already seen,” Lopera said. In Belgium he published the case, the first to describe palinopsia in a child.

			Lopera dreaded the end of his fellowship and his return to Colombia. The Medellín cartel, in its escalating wars against its rivals and the Colombian government, had adopted terrorist tactics, kidnapping civilians and bombing hotels, military bases, banks, and power plants. Colombians, accustomed to a hypersocial life spent outdoors in lively streets, retreated inside. In 1989, when Lopera left Belgium, he did not fly home immediately. Instead he flew to Miami and holed up with a Colombian colleague who had moved there. Three months later, Lopera finally landed home to face an eerie, tense city, where his colleagues no longer felt safe eating in restaurants. “Life became much more private,” he said. “Everyone held their gatherings in their houses. We avoided going out for fear that a bomb could explode anywhere.”

			With trepidation he resumed his post at the San Vicente hospital. Lopera was unsure what would happen with the Alzheimer’s study that had begun five years before with Pedro Julio Pulgarín. “It was neither my main interest nor my priority,” he said. But if Belgium had taught him anything, it was that Colombia offered richer grounds for study than he’d previously understood, and that he was already a far more seasoned clinician than he had imagined himself to be. Lopera was not yet confident about his ability to collect and analyze data in a systematic manner. “What I was, was a curious doctor,” he said. All kinds of cases streamed through the neurology department at San Vicente, and Lopera had eclectic interests. “We did a lot of cerebral trauma, cognitive rehabilitation, neuropsychology of learning disabilities, autism—we saw a lot of kids.” Lopera published papers on phantom limbs, impairments of language and speech, facial recognition, and attention deficit hyperactivity disorder. He collaborated with Catholic theologians on a study of exorcisms, which were performed regularly still in Medellín, to learn which neurological diseases were prevalent among the ostensibly demon-possessed.
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			Many paisas considered 1989 to be a low-water mark for their city and country. The 1990s demonstrated that things could in fact get worse. Medellín grew only more violent, especially in the working-class neighborhoods on its periphery, places where country people who didn’t want to pick coffee anymore, or who had been driven off their farms by guerillas, had been settling for generations, building wooden cottages balanced on piles and hoping for a better life for their children. Only now these children were being recruited by Pablo Escobar and his rivals as foot soldiers, cop killers, detonators of bombs. They murdered one another by the thousands in turf wars that would persist long after Escobar and the other big capos were dead. In the San Vicente hospital, its skilled emergency room staff received their bleeding bodies at a rate of ninety or so a night on weekends, saving as many as they could and leaving the rest for the medical examiner.

			From downtown Medellín, where Lopera worked, you could see the neighborhoods spreading upward, turning the once-green mountainsides into erratic quilts of improvised housing. Every year the comunas inched higher until one day they would leave only the crests of the mountains untouched. It was from these places that the next wave of early Alzheimer’s patients arrived.

			Rodrigo was forty-three, one of nine children raised on a hillside south of Medellín that could have passed for a rural hamlet but was close enough to the city to afford Rodrigo access to something his montañero parents never had: a high school education. Rodrigo was working as an administrator in a large hotel when he fell into smoking basuco, a cheap, toxic byproduct of cocaine common in Medellín’s streets. Though Rodrigo eventually broke his addiction, he never worked a real job again. He was reduced to selling lottery tickets until he had to stop working altogether, as he’d been giving customers the wrong change. Rodrigo didn’t believe there was anything wrong with him except the occasional lapse in memory, or misplaced item. But his mother, who accompanied him to Lopera’s clinic, insisted otherwise. Rodrigo was behaving just like her husband, who had died young with dementia. One of Rodrigo’s aunts had also died with it. His grandfather, like Pedro Julio Pulgarín’s mother, had died in Medellín’s public mental hospital.

			Rodrigo presented himself well and spoke well; his mini–mental state exam, a standard dementia screening test, was normal. But he had a hard time copying a Rey–Osterrieth Complex Figure, a bizarre-looking line drawing used since the 1940s to help diagnose dementia. Even a simple image of a daisy he couldn’t reproduce very well. And yet Rodrigo had been a talented draftsman in high school, filling notebooks with careful studies of light, shadow, dimensions, and human musculature, alongside sophisticated notes on drawing theory. His family presented one of those notebooks to Lopera, who added it to Rodrigo’s file.

			This was the first time Lopera had an opportunity to observe a patient in the early stages of this heritable dementia, which he continued to suspect was a form of Alzheimer’s. A CT scan revealed that Rodrigo’s brain had begun atrophying. Over the next two years, Rodrigo deteriorated before Lopera’s eyes. He drew a daisy with a human face, and on one visit he described his occupation as a pig slaughterer, something he’d done years before and only briefly. He began to suffer convulsions. At forty-five, he was diagnosed with dementia.
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			Ofelia, forty-three, had unmistakable symptoms of dementia when she came into San Vicente. She was bent over, disoriented, slow of speech, and walking strangely. Until recently a vivacious woman who attracted men half her age, she could no longer wear her high heels. Ofelia lived in a hillside comuna in the north of Medellín that had received thousands of families uprooted from rural Antioquia. She had been a loving and capable single mother, a nondrinker and nonsmoker. When she was in her midthirties, working as a messenger, she would fall into crying fits without reason and announced plans to marry that she never mentioned again, as though she’d forgotten them. For many years she had suffered severe headaches.

			Ofelia was fired from her messenger job because of all the errors she made, leaving her no way to support herself. Her sisters were alarmed to find her collecting bottle caps and other refuse from the street and bringing it into the house. She asked them for pen and paper with which to write a letter, but was able to produce only a sad, looping doodle.

			Ofelia’s father had been in a similar state—and just a few years older than Ofelia—when he was hit by a truck and killed, the sisters reported. Their grandfather had also died “crazy.”

			The neurology nurse Lucía Madrigal, who had worked with Lopera on the Pulgarín family, began building out Ofelia’s and Rodrigo’s genealogies, working by hand on paper taped together to form long scrolls. In most of the Spanish-speaking world, people use four names: a first and a middle name, then the father’s surname, followed by the mother’s. This helps trace links along the maternal as well as paternal lines. Madrigal was unable to discern whether the two patients were related, and they did not appear to be part of the Pulgarín clan in Belmira, whose genealogy was well established. But the three family trees revealed a small number of surnames common among them, suggesting a link in the past.

			Ofelia’s and Rodrigo’s families had migrated to Medellín from the same region, hill towns close to where both Lopera and Madrigal had grown up. It dawned on Madrigal that when she was a girl, she’d heard schoolmates talking about people with problems that sounded like dementia, but that term was never used. Rather, victims were considered to have become stupid or crazy, cursed by malevolent priests, or enyerbado—under the influence of witchcraft. Madrigal interviewed as many of Ofelia’s and Rodrigo’s relatives as she could, collecting more reports of people who had started forgetting in their thirties and forties, and the researchers were astounded to realize how many cases there were, all with roots in the same handful of towns.

			There was little consensus in the families as to what this was. They did not necessarily consider it a biological phenomenon or even a disease. They did not always distinguish its symptoms from madness. The explanations they had for it appeared to come from another century. One rumor held that you could get it by entering a certain cave. Or by reading the entire Bible, cover to cover. Or because you were lured by a flickering flame to a guaca, a cache of old Indian bones and gold. These were the sort of experiences that could stun you into this state forever.

		

	
		
			Three

			The American scientist Ken Kosik crossed paths with Francisco Lopera in the early 1990s, just as Lopera was beginning to piece together the startling scope of his families with Alzheimer’s.

			Kosik had a slightly eccentric air about him; he wore his curly hair long and dressed as casually as he could get away with. A physician by training, his journey into medicine had been haphazard and reluctant. He’d grown up in a working-class district of Philadelphia, the grandson of Russian Jewish immigrants. His mother taught in a public high school; his father was a dentist “who hated his job. He rarely had patients and his office gathered dust.” Kosik studied English literature in college and liked it enough to go on to earn a master’s degree, but he felt he could do no more with it. He harvested vegetables, worked nights at a postal processing facility, and drove a taxi. Finally, “I decided to do something practical. But I did it in a very halfhearted way,” he said. He applied to medical school.

			Kosik found it hard to relate to the single-minded ardor of his fellow students at the Medical College of Pennsylvania. He took months off to hitchhike across Mexico, and devoted much of his time to performing with a theater group. In 1977, when soon-to-be graduates had to match with their residency programs, Kosik was among the handful of students not selected, but an opening soon became available at a small hospital in southwest Boston. “It was during that time, in the internal medicine department in direct contact with patients, that I became very serious and deeply involved in medicine,” he said. Of all the specialties he explored, neurology interested him the most. He applied to different neurology programs, all of which turned him down, until an opening appeared at Tufts University, and Kosik was allowed in.

			During a grand rounds lecture at Tufts, a neurologist named Dennis Selkoe presented a slide that captivated Kosik. The slide showed a gel electrophoresis of proteins in a brain from an Alzheimer’s patient, compared with those in a healthy brain. Electrophoresis is a technique in which a sample of tissue is mashed up and dissolved with chemicals, then loaded onto a tray of gel. The gel is charged with an electric current, causing the proteins in the tissue to move through it and separate by molecular weight, forming bands. “And then you stain it with this brilliant blue dye. And it looks really beautiful. It’s just exploding. And it was such a different way of looking at the brain,” Kosik said. As a neurology resident, Kosik had already examined countless brain tissue slides, but the gels allowed for “a new level of analysis, something much more abstract.”

			Selkoe was working then at McLean Hospital, a sprawling psychiatric campus that got its start in the nineteenth century as the Asylum for the Insane. McLean was part of Harvard, which gave Selkoe access to autopsy brains from the Harvard hospitals and the wherewithal to apply what were then high-tech approaches to the problem of Alzheimer’s disease. These included electrophoresis and immunohistochemistry, which used antibodies to identify disease proteins in lieu of traditional stains.

			“We were fascinated by the idea: Could we get a molecular handle on how Alzheimer’s began?” Selkoe told me. “Ken approached me right after the lecture, really interested in what I was talking about.” Kosik asked to join Selkoe’s lab at McLean, but Selkoe couldn’t hire him because he lacked the budget to carry a full salary. So Kosik sought a grant from Nancy Wexler, a young biologist already famous for her work in Huntington’s disease, a heritable movement disorder that can also cause dementia. Wexler was working against the clock: her mother had died of Huntington’s, a condition she stood to inherit, and she wanted to cultivate emerging investigators who might make their careers in the disease. Wexler “decided to take a chance on me, a guy who was a total risk with no laboratory experience,” Kosik said. Installed at Selkoe’s lab with Wexler’s money, Kosik began running gels to analyze proteins in the brains of people with Huntington’s and Alzheimer’s.

			By the mid-1980s, amyloid-beta had been identified as a core component of the plaques seen in Alzheimer’s, but the tangles remained elusive. Researchers had long suspected them to be a corrupted form of one of the proteins that made up the structure of neurons. Kosik and Selkoe extracted tangles from Alzheimer’s brains, resulting in a mysterious gunky substance that they injected into rabbits to see what kind of antibodies the rabbits produced. In the meantime, Kosik continued running his gels on the substance, searching for answers in the bands. He showed his results to some veteran cell biologists, who informed him that his gels showed a protein called tau. And to his and Selkoe’s amazement, “the main antibody the rabbits produced was to tau.”

			Scientists had identified tau some years earlier as a component of healthy brain cells. It is one of the proteins that make up microtubules, which help give cells their structure and allow molecules to move around inside them. In Alzheimer’s disease, Kosik and Selkoe proposed, tau becomes chemically altered and the microtubules collapse. Having unstable microtubules is like having damaged railroad tracks: nothing can reach its destination, and the neuron dies.

			Kosik learned how to perform DNA sequencing and began sequencing tau, in a way similar to what other Alzheimer’s researchers had done with amyloid-beta. “For a guy without a PhD, I really learned how to do some science and got immersed in so-called legitimate science,” he said. When his results aligned with those of another scientist working with tau, “I was exhilarated,” he said.

			In the Alzheimer’s field, though, it was amyloid that commanded greater interest. Selkoe, despite having made some early and important discoveries about tau, believed that amyloid had a more central, fundamental role in Alzheimer’s, and therefore ought to be his lab’s priority. “It was known as early as the fifties and sixties that tau tangles occurred in maybe a dozen brain diseases,” Selkoe explained, “whereas amyloid plaques were more specific for Alzheimer’s. I decided that amyloid deposits were more of an initiating point, and I still believe that today.”

			When Selkoe moved his laboratory from the McLean Hospital to the main Harvard Medical School campus, Kosik started his own lab, down the hall from Selkoe. Their parting was amicable, and they continued to collaborate for years afterward. But their differences as to how they viewed the principal proteins involved in Alzheimer’s disease—amyloid and tau—would persist for the rest of their careers.
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			While he was at Harvard, Kosik became close friends with Enrique Osorio, a Colombian neurosurgeon who shared his interest in books and theater. As Osorio’s fellowship wound down and he prepared to return to Colombia, he and Kosik decided to do “the kind of thing you only do when you’re young—we said, let’s write a grant to develop neuroscience in Latin America! How presumptuous!” But the National Institutes of Health awarded them some money, and in 1989, Kosik traveled to Bogotá to visit hospitals and researchers in the hope of establishing collaborations. Few American physicians would likely have made such a trip, given the rampant violence in Colombia then, but Kosik had a little bit of Spanish and a wanderlust that tended to supersede such concerns. He had been married since his twenties, but that marriage was beginning to falter, leaving him more primed than ever to get out of Boston.

			Kosik took a room at the Hotel Tequendama, in a seedy, central part of Bogotá. The hotel faced a bullfighting ring and Monserrate, a pine-covered mountain that rises sternly over the city’s eastern edge. The next day, Kosik and Osorio spoke at a neurology conference at the National University of Colombia, where Kosik became bored with the speeches and rounds of cocktails, eager to see more of Bogotá. From the little he’d seen so far, he found it darkly tantalizing: the student radicals trying to blockade the gates of the university, the riotous screams of the soccer fans as the Colombian team played Paraguay, the downtown building that had collapsed after a recent narco-bombing. Everywhere around were scruffy homeless youth whom people called gamines. Many were addicted to smoking basuco or inhaling solvents, and they slept in large makeshift encampments, where charity trucks showed up at night to feed them.

			The elite neurologists hosting the conference discouraged Kosik from visiting Bogotá’s public hospitals that served the poor, but Kosik was eager to. A Colombian resident led him into the bleak open neurology ward of the Hospital San Juan de Dios, with its iron beds and paint peeling from the bedstands. Kosik was taken aback by the absence of equipment, and the types of cases he encountered, which were almost inconceivable to an American physician. He met a twenty-year-old patient with a paralytic dementia from untreated syphilis, a thirty-six-year-old with cerebral toxoplasmosis, and a forty-year-old with a bacterial meningitis that had been left untreated for too long. Down a long hallway with arched windows and darkened rooms rested a row of women who had just delivered babies. Their infants were all lined up to begin life among the poor in Colombia—how many of them, Kosik wondered, might end up gamines?

			Kosik also made a series of obligatory visits to the country’s top scientists, who operated on a plane of prestige that was as alien to him as the decrepit halls of San Juan de Dios. He toured the sleek modern laboratory of Manuel Elkin Patarroyo, a forty-five-year-old immunologist celebrated for a synthetic vaccine for malaria that he had developed, testing it in Colombian soldiers. Patarroyo had published the successful results in Nature, but the World Health Organization was keeping cautious tabs on his vaccine, waiting for findings from bigger trials in other countries before calling it a breakthrough. In Colombia there was no such reserve. Patarroyo had so thoroughly impressed politicians that his work would come to claim more than half the country’s medical research budget. “He was charming, like everyone in Enrique’s circles,” Kosik said. “I was sort of impressed. I didn’t know he did all kinds of evil shit.” A few years later, after bigger trials failed in Thailand and Africa, Patarroyo’s malaria vaccine was found to be no better than placebo.

			Kosik also called on Jorge Reynolds, an engineer celebrated throughout Colombia for having invented the cardiac pacemaker in the 1950s. Reynolds, aging and independently wealthy, maintained his offices in his enormous home, where Kosik passed uniformed women and security men in suits before reaching Reynolds’s door. There he encountered something akin to a museum. A cabinet contained an array of old pacemakers, and glass-enclosed shelves displayed skulls from Peru upon which Inca surgeons had operated. In the center of the floor stood the first pacemaker Reynolds had designed, a weighty contraption balanced on a dolly and attached by wires to a car battery.

			Reynolds, like Patarroyo, would also one day be exposed as a liar. His contribution to the invention of the pacemaker turned out to have been marginal. But in that moment he was considered a national treasure, and he welcomed Kosik warmly. In his strange office-museum they talked about Reynolds’s expeditions to get cardiograms on whales, for which the Colombian navy had lent him submarines. Reynolds and Kosik talked at length about brain anatomy, an interest they shared, and Reynolds presented Kosik with a special gift to take back with him to Harvard: the brain of a pink dolphin collected in the Amazon.
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			Medellín’s InterContinental hotel is a cold, citadel-like structure perched on a hill. Its high level of security, including men with radios everywhere and secret entry codes known only to the trusted cabbies allowed through its gates, is conspicuous even today. In late 1992, when Ken Kosik checked into his room there, lay on a bed, and stared at the wall, the city’s most notorious resident, Pablo Escobar, had escaped from prison and launched his final, ill-fated battle against the Colombian state. A year later Escobar would be lying dead of bullet wounds on the terra-cotta tiles of a rooftop in Medellín. For now, though, he was at large, his whereabouts unknown, and car bombs were going off.

			Kosik was exhausted, at a breaking point. He recently had moved out of his family home in Boston and into a place of his own, where the few belongings he’d taken with him lay strewn all over. Only two nights before, he had been shocked on returning from his lab to find a policeman in his living room, investigating his estranged wife’s false allegations of abuse. At this point there was no possible reconciliation; seeing his children required negotiation and his former house was off limits. He felt safe in Medellín, a fact whose irony was not lost on him as he sprawled out on the hotel bed.

			Kosik had flown to Medellín with his colleagues from Bogotá for a neurology conference, which was being held that weekend in the same hotel. What he didn’t realize about his brief trip to Medellín was that it had all been hastily arranged, down to
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