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The Clinic


MOST OF NEUROLOGIST HOWARD WEINER’S DAYS are spent in his laboratory or on the road, talking at conferences. But on Tuesdays, he takes the white coat, size 42 long, down from his office door, pulls it on over his blazer, and walks from his lab to the multiple sclerosis clinic at Brigham and Women’s, a Harvard teaching hospital in Boston.


On this particular Tuesday, it’s windy and cold as he heads across the mall of Harvard Medical School, his white coat flapping, at a walk that verges on a trot. Inside the hospital, he swings by the coffee shop and picks up juice and a blueberry muffin to be consumed between consultations, and hurries down the long corridor everyone calls “the Pike.”


On the Pike, which connects the old and new Brigham hospital buildings that have accumulated over a century, Weiner slows momentarily to meet and greet other white coats moving in the opposite direction. Then he hurries across the grand hospital lobby and through the neurology waiting area to the doctors’ room, where he scans the roster of multiple sclerosis patients he will see that morning. As usual, he recognizes most of the names on the list: Many of them are long-term patients, and most of them are not doing very well. “There are some very sick people coming in today,” he says softly.


Howard Weiner is a fit six-footer with thick glasses that can make his eyes look wild. His hair used to be abundant and curly, but now that he’s in his fifties, it’s slicked down and thinning on top, adding prominence to his nose. He has a gleaming smile that flashes often, but he is incapable of irony or sarcasm. Because of his deep bass voice and his earnestness, one of his poker buddies thinks he would have made a good rabbi. Weiner, however, has chosen to devote himself to another mission: finding a cure for multiple sclerosis. Even after thirty years of searching, including many setbacks and frustrations, his zeal is undiminished.


Weiner has always been an activist when it comes to treating multiple sclerosis. “I think you’ve got to be doing something,” he frequently declares. To buttress his argument, he sometimes quotes a line from King Lear: “Nothing will come of nothing.” But the truth is that, much of the time, multiple sclerosis defeats his interventions. That’s why, on Tuesday evenings, he so often writes in his journal about how “tough” his day in the clinic has been. He doesn’t like seeing people getting worse.


The first patient on the roster this Tuesday morning is new to him. She is Harriet M., a forty-three-year-old from New Hampshire who is experiencing numbness in one arm and has come to get a second opinion. Harriet is a small woman with curly, bleached hair that creates a halo around her face. She is wearing comfortable knit pants, which accommodate her slender waist and full, low hips, and a short T-top reveals a little of her firm midriff. Her eyes look puffy and tired, but her skin is smooth and youthful, and her arms look strong. She lifts weights, she tells Weiner, takes care of herself.


There are two children—a son out in Las Vegas, “sowing his oats” working as a blackjack dealer, and a fifteen-year-old daughter still at home. And there is a husband, sitting there next to her with his arms folded across his round belly, outwardly calm. The neurologist in the small town where they live wasn’t entirely sure whether she had MS or not, she explains to Weiner, and wanted to wait a couple of months before starting any treatment. Their son, worrying on the phone from Las Vegas, said he thought that the doctor was too nonchalant. So the two of them took the day off from work—she has a clerical job, he runs a news distribution service—and started out for Boston before dawn on this brisk November morning for an appointment with Howard Weiner, an expert who can clear things up, for better or for worse.


Weiner listens to Harriet’s story, a variation on hundreds of others he has heard in the MS clinic over the past twenty-five years. Eight years ago, she had a cold that resulted in dizziness and numbness on one side of her face. Her doctor referred her to an ear specialist, guessing that she probably had an inner ear disturbance related to the infection. But for two years after that, when she looked at her feet, she got a strange sensation in her back. When her left arm began to get numb recently, she thought it might be because she had carpal tunnel syndrome from her job. That was when her doctor mentioned MS as a possibility.


The story has revealed a lot to Weiner. Probably, the facial numbness eight years ago was a first MS attack. Most telling is the report that Harriet has been feeling shocks down her spine for the last two years when looking at her feet. This was probably the “Lhermitte’s sign,” caused by a lesion in the spinal cord that increases pressure when the neck is bent forward and down. It is a classic symptom of multiple sclerosis. So far, though, Weiner is going only on the patient’s history. Now he asks her to sit on the end of the examining table so that he can run through the neurologic exam.


Howard Weiner likes to come prepared: His family teases him that he never comes home to Colorado without a set of clothes for every kind of weather. He always carries an extra laser pointer with him when he’s giving a talk, just in case. Similarly, Weiner keeps his white coat fully equipped for clinic days. On one breast pocket is the white plastic tag bearing the wavy crest of “the Brigham,” next to the words “Howard Weiner, M.D., Neurology” and inside there’s a plastic eye chart and a tuning fork for testing sensations. A black rubber reflex hammer and stethoscope weigh down the lower right pocket and there’s a prescription pad, lower left. His car keys, also essential, are dropped in at the last minute.


Now he taps Harriet’s knee with his reflex hammer. He runs his car keys along the arches of her feet, noticing that her right big toe turns up instead of down, as it would in a normal subject. He asks her to follow his finger with her eyes, looking for “disconjugate eye movements,” which indicate that the brain stem has been affected. Finally, Weiner watches Harriet walk, a slight bit unevenly, from one end of the corridor at the Brigham clinic to the other.


By the time he’s finished the neurologic exam, he strongly suspects that Harriet has an MS lesion affecting the left side of her body. But he won’t say anything until he’s taken a look at the films she brought along. He carries the giant manila envelope down to the doctors’ room and throws the stiff films up, two at a time, onto the view box. Very quickly he finds a white spot on the vertical ropes of gray that tells him she has a lesion on the left side of her spinal cord, in the neck area, then two other lesions in the brain. To Weiner, the conclusion is now unavoidable: This woman has multiple sclerosis.


Diagnosing MS is tricky, because the symptoms are various, and they come and go. But for a long time, diagnosis was about the only thing neurologists could do. “For a neurologist,” writer and MS patient Nancy Mairs wrote in 1989, “MS must be the worst possible fate, worse even than a brain tumor,” which offers a “chance for heroic rescue. . . . With MS, they stare powerlessly, sometimes for decades, at inexorable degeneration.”


Until the 1990s, there were no drugs specifically designed to treat MS, and very few that helped. Steroids could be given to calm inflammation, but they had no effect on the progress of the disease. “Neurologists described patients and diseases and wrote atlases about them,” says neurologist Larry Levitt. “But they didn’t do much. They were very nihilistic about multiple sclerosis—they’d say come back in six months and I’ll recheck to see if you have even further trouble walking.”


Levitt, who practices now in Allentown, Pennsylvania, was Howard Weiner’s chief resident when the two of them trained at Harvard. He has watched his old friend Weiner challenge this nihilistic attitude about MS in his research and treatment, sometimes incurring harsh criticism from colleagues. When Weiner initiated an MS trial of a drug previously used in cancer treatment, back in the late seventies, many in the field faulted him because the underlying mechanisms that caused the disease were unknown. “He recognized and admitted the fact that it wasn’t the best way to do it,” Levitt says, “but it offered hope and was effective in some cases.”


In recent years, Weiner has had a lot of company, as neurology has moved from passive observation to active intervention. MS trials abound, even though the disease mechanism is still only partially understood. When the American Academy of Neurology gathered in Boston in 1997, the meeting had a title that reflected this change. “Revolution in Neurology” appeared in bold letters on the thick program, with the R doing double duty in the symbol Rx. By 2000, there were about 100 clinical trials planned, in progress, or recently completed.


Some successes have emerged from all this activity.


There are three drugs on the market that target MS: Avonex, Betaseron, and Copaxone. The ABC drugs, as they are called in MS circles, have given new hope to patients, but they are not the cure. The drugs can reduce the MS attack rate by only about 30 percent, and they don’t work in all cases. All three must be given by injection on a frequent basis, and there are sometimes side effects. In addition to the ABC drugs, chemotherapy agents are gaining acceptance for the treatment of certain forms of rapidly advancing MS. But these, although sometimes dramatically effective, have worse side effects than the ABC drugs.


About fifteen years ago, Howard Weiner got an idea for an entirely new and potentially revolutionary approach to multiple sclerosis. This approach, if successful, could result in a safe, oral treatment not only for MS but also for other diseases with similar autoimmune characteristics. From the moment he discovered that the approach worked in animals, he believed its development was going to be his crowning scientific achievement. The idea, called “oral tolerance,” was ridiculed in the beginning, but it has since become the focus of research in laboratories all over the world. So far no one has been able to show conclusively that it works in treating human disease. “Sooner or later,” Weiner insists, “it has to work. When that happens, I’ll be a happy man.”


For the New Hampshire couple who have come to see him on this Tuesday, however, such dreams of future breakthroughs are no comfort. Weiner enters the room where Harriet and her husband are waiting and hoists himself onto a swivel stool. With his hands clasped around one knee, he turns to face the couple. When you have only one symptom, he begins in his low, ponderous voice, then it’s difficult to know if it’s MS. But when a number of symptoms point in the same direction, as in this case, it becomes possible to make a diagnosis. Then, incongruously, Weiner offers the New Hampshire couple a big-city analogy: When you see the Empire State Building and Central Park and Madison Square Garden, he tells them, you know you’re in New York.


Neither of them smiles, or even seems to hear what Weiner has just said. But then, as he starts to speak again, the woman stops him. “Wait a minute,” she says in a trembling voice. “You say you think I have MS. It’s not for sure?”


“No,” Weiner answers firmly. “It is MS. I have no doubt.”


He continues. “MS is an autoimmune disease of the nervous system in which some of your cells attack your own tissue. You probably had a first attack eight years ago, and that’s lucky, because there has been a long interval between attacks. But with MS, it’s impossible to know the future. It’s a little like being in a boxing ring where you keep getting hit by an invisible opponent. You may be in the ring with a five-year-old who doesn’t hit too hard. Or you may be in there with a pro who does.”


None of this is registering with the patient, and only a little with her husband. “Do you understand?” Weiner asks. “Well, right now I . . .” her voice trails off. She is staring at the floor, about to cry. Understanding will be a long and complicated process.


Back in the doctors’ room, Weiner picks distractedly at the dome of his blueberry muffin and washes it down with juice as he dictates his orders into a small recorder. He recommends that Harriet start immediately on a course of injections of one of the ABC drugs, combined with a course of intravenous steroids to calm the current inflammation. Before he moves on, he tells MS clinic nurse Lynn Stazzone that the patient is “scared” and needs to talk more about what she is facing.


In his research Howard Weiner accepts, reluctantly, the slow pace of progress. But when a meeting goes on too long he can be seen glancing at his watch. When it comes to sitting with patients in distress, he relies on Lynn Stazzone. Lynn is famous for taking as much time as necessary. One of her patients confides that she sometimes tires of waiting for Lynn, who is often late, but then her turn comes, and she knows Lynn is completely available to her for as long as she needs her. Then she forgives her.


Before she leaves on this day, Harriet will talk over the meaning of her diagnosis with Lynn Stazzone and she will be loaded down with literature. After she leaves, if she is like most MS patients, she will continue to investigate with a fury. She will do what one patient called “going to Dr. Library.” She will contact the MS Society, which provides information about support groups and MS walks. She may well log on to the chat rooms on the Internet, where hours are spent comparing symptoms, treatments, and strategies. In the end, she will be forced to conclude that MS is a frightening and capricious disease.


MS is rarely fatal. But future attacks may result in vision problems, speech impairments, and incontinence, and occasional diminished intellectual capacity, as well as disabling paralysis that can affect arms as well as legs. Walking is likely to become difficult as the disease progresses, and she could eventually end up in a wheelchair, unable to use her legs at all.


Of all the afflictions of multiple sclerosis, the most difficult may well be the disease’s unpredictability. In Harriet’s case, as Weiner noted, it is a good sign that she had her first attack eight years before. On the other hand, the eight-year interval is no guarantee of anything. Many patients whose disease has been mild for years take a sudden turn for the worse, and end up with paralysis and other distressing symptoms. In medical parlance, a disease that is “relapsing and remitting” can become, for no apparent reason, “progressive.” So when the patient asks that most important question, “What’s going to happen to me?” the doctor can only answer, “I don’t know.”


Sometimes there are happy surprises, as inexplicable as the unhappy ones. Waiting for Weiner in another examining room is Natalie H., a sixty-five-year-old with the mildest possible MS. Coming to see Weiner, as she has for many years, means taking a break from a life of travel. Natalie is trim, tanned, well coiffed. Her hands are manicured and adorned with gold bracelets. As Weiner goes through the motions of the neurological exam, she talks about her golf game: She still walks well enough to keep it up, she tells him, though she has some numbness in her hands, which affects her putting. She treats Weiner as the young doctor he was when their relationship began. She teases and he teases back. Weiner is grinning as he leaves her.


The rest of the patients Weiner sees this day are not so lucky. Carol S., a woman of about sixty, transfers her weight from a wheelchair to a walker and makes her way, with great effort, along the corridor. Given a choice, Weiner himself always walks very fast. So it is ironic that he is the inventor of something called the “ambulation index,” which measures the often slow pace of MS patients. The index allows him to assess changes in walking ability, from one appointment to the next. On clinic day his father’s Rolex, which usually moves him briskly through his daily printout of appointments, is put to a different use—timing patients as they walk, slowly and often with great difficulty, the length of the clinic corridor. The ceiling panels above serve as his unit of measurement. Carol S. seems to think she’s moving better than last time, but Weiner, glancing from his watch to the ceiling panels, has a slightly pained, doubtful look on his face. Both doctor and patient know there isn’t very much that conventional medicine can do for her anymore.


But Carol has brought a sheaf of papers describing a nutritional program that she hopes will help. It has to do with someone’s complicated theory about the connection between MS and allergens and the blood-brain barrier, and it requires a number of unusual lab tests. Weiner agrees to look into it. In fact, this will be yet another task for the MS clinic nurse, Lynn Stazzone. Minutes later, she is on the phone with the lab people, trying to explain her reasons for needing tests the lab has never heard of.


“I think you have to do everything you can to support people,” Weiner says. “Many of them are trying to put some order onto their life, onto their disease, trying to find some way to help themselves. I never ridicule them for crazy things.” But the fact that so many patients are seeking alternatives is yet more evidence that Western medicine has weak answers when it comes to multiple sclerosis.


Women are twice as likely as men to get MS. So it is not surprising that there is only one man on Weiner’s roster this morning. He is a doctor, an anesthesiologist whose disability has made it impossible for him to work at his specialty. He attempts the ambulation test with a walker, but it’s so belabored that Weiner stops him. He is only fifty, but he looks older, pale, and unwell, sitting in his wheelchair. He agrees to a new treatment, hoping that it will work better than the ones he’s tried so far. “I think he was going down like this,” Weiner says, bending his hand toward the floor, “and we maybe changed the angle of his decline a little bit. Dramatic impact we haven’t had.”


The last patient of the morning is the most desperate. There isn’t any chance this woman, who is in her late forties, could take the ambulation test. Her legs are pencil-thin from disuse, her head is fixed to one side, and there are hesitations in her speech. She is wearing nice clothes: a matching sea-green skirt and blouse and a little black jacket. But everything in her life seems to be going from bad to worse. She’s battling incontinence (an MS symptom) and she smells of urine. She has had an infection that put her in the hospital with something close to toxic shock. She took a leave from her job two months earlier without pay. Yet she still hopes to go back to work, and she asks Weiner over and over about new drugs she could possibly take. Most of them aren’t possible, as Weiner explains with studied patience. Weiner agrees to try a low dose of methotrexate, an immune suppressant, but only after a liver test determines she can handle the side effects. “I’d like to try something,” she tells him, the tears welling up, “because I’m definitely getting worse.”


Outside the examining room, Weiner admits that the methotrexate probably won’t help this woman. Once someone has been in a wheelchair for a while, it’s too late to do much. The earlier you treat the disease process, the more likely you are to have an effect. But even among those in the early stages of MS, there are responders and nonresponders.


The same unpredictability that makes MS so hard to treat makes it difficult to study. There is simply no usual course for the disease: Some cases are mild, some severe, some progress rapidly, and in some there are long lapses between attacks. How is it possible to measure the effectiveness of a treatment, if every MS patient’s disease behaves differently? The difficulty of this task is one of the reasons a highly effective treatment for MS has been so elusive. But then, as Howard Weiner points out, none of the diseases that still confound biological science are easy or uncomplicated. “The low-hanging fruit has been picked.”




CHAPTER 2
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The Disease


THE FIRST PERSON TO DESCRIBE CLEARLY the symptoms of multiple sclerosis was a member of the English aristocracy, Augustus d’Esté.


Augustus was the grandson of King George III. But because the king didn’t sanction the match from which he issued, he was never, despite a lifelong effort, granted royal recognition and rank. This was one of the two great difficulties of his existence. The other was what he referred to, in the journals he kept throughout much of his life, as “my infirmity.”


The evidence suggests that Augustus was not a particularly admirable character: “extravagant, careless, and selfish,” in the words of Douglas Firth, author of a brief biography. As a student, he borrowed money from the servants, and formed a liaison with a housemaid. “The gratification of his every wish and whim by an indulgent and adoring mother can only have enhanced these faults,” notes Firth. Yet the self-centeredness of Augustus d’Esté has benefited posterity. It is because he was so fascinated with his person and with the changes in his body, and because he wrote of them so precisely, that we have a vivid picture of a case of multiple sclerosis from the early nineteenth century.


Like many MS sufferers, Augustus was in his twenties when he noticed his first symptom. He had traveled to the Scottish Highlands for the funeral of a dear relative. When his vision blurred, he attributed it to weeping, especially since he noticed soon after, when arriving in Ireland, that his eyes were restored to normal. In fact, he had experienced a fairly common first symptom, double vision, resulting from a lesion in the brain stem.


Three years later, while he was in Florence, Augustus’s eye problems returned. “The malady increased to the extent of my seeing all objects double,” he wrote. Then, no sooner had the double vision abated than a “new disease,” as he called it, began to appear. “Every day I gradually felt my strength leaving me.” It became more and more difficult for Augustus to go up and down stairs, even though it helped momentarily if he “slapped myself sharply on the loins.” One day, he fell twice when attempting to reach the bathroom. “I was obliged to remain on the floor until my Servant came in and picked me up.” He continued in this weak state for three more weeks, falling down on several occasions “from my legs not being strong enough to carry my body.” At the time Augustus d’Esté was thirty-three years old.


His disease was following a typical pattern: an attack, followed by a remission, then a more serious attack, followed by another remission. But also typically, as time went on, the remissions did not return Augustus to his original state of health. He improved dramatically after the Florence attack—an improvement he ascribed to his new doctor’s orders to eat two beefsteaks a day and drink plenty of London porter and sherry. Traveling on to Rome, he was able to walk the steep hills of the city and ride horseback. But he was “never able to run so fast as formerly, nor could I venture to dance.” There were other symptoms: problems in urinating and spasms of pain in his feet and legs. He reported sexual difficulties as well, what he called “a deficiency of wholesome vigor in my acts of connection.”


Augustus traveled the Continent in search of remedies and consulted many doctors. Some of their recommendations were harmless if not helpful. He immersed himself in baths of various temperatures and in the frigid ocean, and took long walks and very long horseback rides. He also subjected himself to bleeding with leeches and ingested prescribed potions with sometimes alarming contents, including strychnine and mercury. Every once in a while, he would dare to protest. “In humility,” he wrote at one point, “I attribute this attack to . . . the five preceding prescriptions on the brain.” After a treatment of “electrification,” he wrote that “it is clear and apparent to me, that Electricity is the most powerful Agent to my injury instead of to my recovery.” For the most part, though, Augustus followed his doctors’ orders with touching fidelity.


Yet despite his best efforts, the disease continued its gradual debilitating course. By his forties, he was unable to walk “without a Stick.” At age forty-nine, while riding his phaeton between Windsor and London, he once again lost all strength in his limbs and had to be lifted out of the phaeton and carried to bed. Two years later, his left ankle became so weak that he had to use a “steel upright.” By his fifties he was dependent on a “chair on wheels.” Until he died at fifty-four, he made a great effort to walk when he could, and kept a record of the number of times he was able to circle his room. But, as he admitted, “I lie sadly much on the Couch.”


Twelve years after the death of Augustus d’Esté, a drawing appeared in several medical atlases depicting plaques, dense areas of scarring, in the central nervous system. Eight years after that, the brilliant French clinician Jean-Martin Charcot connected such scarring to a catalog of symptoms that included paralysis of the lower extremities and double vision, differentiating it from Parkinson’s disease, which had been described forty-four years earlier. Because of the scarring seen in the brain, Charcot called the disease “sclerose (scarring) en plaques,” which was translated into English as “multiple sclerosis.”


After Charcot, other neurologists sharpened the definition of MS, and described its effects in more detail. Scarring, it turned out, was a secondary event: The main event was the inflammation that preceded it. There was also, as Charcot had suggested, a peculiar quality to the inflammation: It occurred in the sheath surrounding the spinal cord rather than in the cord itself. The sheath is made of a mixture of lipids and proteins called myelin, which wraps around the spinal cord in much the way insulation covers electrical wire. When spots in this coating are eaten away, the bare places cause a disruption in the flow of signals to the brain.


The way MS affected the myelin sheath was understood by the middle of this century, but the underlying cause was a mystery. It might have remained so, had MS continued to be seen narrowly as a neurological disorder. But in the 1940s and 1950s, a revolution took place that cast multiple sclerosis in a whole new light. Nowadays multiple sclerosis is seen not just as a disease of the nervous system that affects 350,000 people in the United States, but as one of a family of autoimmune diseases that affect millions. The revolution that caused this new understanding took place not in neurology but in immunology. At the center of it was the work of two Rockefeller Institute scientists, Karl Landsteiner and Merrill Chase.
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The office Merrill Chase occupies at the Rockefeller Institute is so narrow it might once have been a storage closet. There is barely enough room for a desk, a chair, and a bookcase on which to stack his many articles. Chase, now ninety and bent to nearly a right angle at the waist, rises from his chair to pull an article off the pile with his long, pale fingers. On this day he is dressed impeccably in a gray pin-striped suit and maroon tie with white polka dots. His carefully parted hair shows the marks of the comb he keeps in a crumbling leather case in his breastpocket. Merrill Chase will tell you that he has to struggle just to get from one day to the next: to maintain his ailing wife, who needs round-the-clock care, to pay his bills, and to keep coming to work. “What you see when you look at me,” he says, “is glue.”


Merrill Chase is a hero to many in his field, a researcher of great integrity and an immunological pioneer. Given his accomplishments, there is no need for him to keep coming in to the Rockefeller Institute anymore. But perhaps he does so in part to emulate his hero and mentor, the Austrian-born Karl Landsteiner, who was stricken with a heart attack while at work in the lab and died two days later. At the time of Landsteiner’s death in 1943, Chase observed that one “should not deplore a quick merciful death coming in the midst of full activity after the lapse of seventy-five years of life.”


In the 1890s Karl Landsteiner was starting out in Vienna and Louis Pasteur was ending a lifetime of research in Paris. Both were working in the field that would come to be called immunology, but their researches were aimed in different directions. Pasteur had discovered, in working to rescue the French silkworm industry from a devastating blight, that disease is the result of infection from a microorganism. His “germ theory” led him to the conclusion that vaccination, pioneered by Edward Jenner in treating smallpox, could be put to broader use. It was possible, for instance, to prevent cholera and rabies by introducing a weakened version into the body before disease threatened. The reason, as Pasteur and others were able to demonstrate, was that the blood, when prompted, produced antibodies to these external enemies. Even more important, the blood, or more precisely the B cells in the blood, had the remarkable ability to remember previous attackers and strike them even harder when they tried to invade again.


At the same time Pasteur was focussing on microorganisms outside the human body that could cause illness, Karl Landsteiner was studying differences within. What made blood from one human incompatible with blood from some others? In a series of studies started in 1901, Landsteiner showed that humans could be divided into several distinct blood groups. His work, for which he won a Nobel Prize in 1930, served as the basis for establishing the ABO system of blood types, and ushered in the modern era of blood typing and transfusion. Because of its great practical benefit, Landsteiner’s work on blood types overshadowed his later accomplishments. But it was only the first step in a lifelong quest for answers to the question of how the body distinguishes self from nonself.


At the Rockefeller Institute, where he worked with Merrill Chase, Landsteiner focused his attention on allergic reactions, or hypersensitivity. For some time, scientists had been puzzled about a skin reaction in former TB patients that didn’t fit Pasteur’s antibody paradigm. When such patients were injected with a protein extract of TB, they would mount a reaction. The skin in the area of the injection would become red and itchy. This was thought to be an allergic reaction of some sort, caused by antibodies formed in the blood. But when an attempt was made to transfer the allergic reaction to a second person by transferring blood, nothing happened. Chase and Landsteiner, in a milestone experiment conducted in the 1940s, demonstrated that such hypersensitivity could be transferred to a second animal from a first, but not by transferring whole blood. Rather, they transferred cells (lymphocytes) extracted from the abdominal wall of the hypersensitive animal to a second animal and got a reaction. This was one of the experiments that marked the beginning of a major new subdivision of immunology, called cellular immunology. In time, cell-mediated responses would come to be recognized as the basis for many important bodily defenses, including the suppression of viral diseases and control of tumors. The cells that Landsteiner and Chase transferred have come to be known as T cells because of their origin in the thymus, a gland once thought to be useless and now considered by many to be the master organ of the immune system. T cells are now understood to be a key component of immunity, at least as important as antibodies, or B cells, to human health.


The complexity of cell-mediated immunity has turned immunology into one of the most exciting and dynamic fields of biological research. The action of B cells is quick, specific, and relatively uncomplicated. The action of T cells is vastly more complex, and involves the activation of a cascade of signals, all of which have acquired names. At least 300 separate biological activities, by one count, have been ascribed to activated T cells. This has resulted in what one researcher called “an immunological tower of Babel.” Some biologists have been more creative than others in meeting the nomenclature challenge. One researcher, upon discovering a tumor cell that behaved contrary to his expectations, labeled it the “FM cell,” short for “fuck me.” Other enzymes and factors in cellular immunology have been assigned numbers in arbitrary fashion. “Someday,” as one researcher pointed out, “there will have to be a conference in some beautiful place, with splendid food, where all these names get sorted out.”


But the naming of the cell-mediated activities is minor compared to the challenges that they have presented, over the last five decades, to old assumptions about how the immune system operates. The immune system, in the past, had been assumed to be the body’s ally, and boosting immune response (as with vaccination) was understood to be a good thing. Furthermore, scientists had accepted the doctrine laid down by Paul Ehrlich, the great German biochemist, of horror autotoxis, a horror of self-poisoning. The body, in other words, could not be made to attack itself.


But this is most decidedly not the case. The body can and does attack itself at times. The immune system is not always an ally. In the large number of individuals who contract autoimmune diseases, the T cells mistakenly deem the body’s own tissue to be foreign and mount destructive reactions. In fact, as immunologist William R. Clark has put it, “Our immune systems are like a high-wire balancing act. Science and medicine have given us the means to keep our balance for most of the length of the wire, but it is still a very risky act.” Many diseases, including not only old scourges like tuberculosis, but also new ones like AIDS, result when the immune system is inadequate. But when the immune system is too active, in an inappropriate fashion, other, equally devastating diseases can result. MS is just one of the autoimmune diseases, including diabetes and rheumatoid arthritis, that affect 8.5 million people in the United States alone. Increasingly, researchers believe that understanding and subverting the abnormal T cell action in one of these diseases is going to lead the way to treatment and cure for the rest.




CHAPTER 3


[image: ]


The Lab Director


HOWARD WEINER’S OFFICE ANCHORS ONE END of the lab at the Center for Neurological Diseases. It is the largest office, and one of the few with two doors. When he is out of town, the door to the lab is left open, so that researchers can come in to borrow books and journals, leaving a record of what they’ve taken on the white board. The bookcase occupies an entire wall of the office. On the top shelf are the black looseleaf notebooks Weiner has kept over the years, a record of his lab’s search for a treatment for MS and other autoimmune diseases.


On the door hang the coats of the various roles Weiner plays: the long white coat for Tuesday morning clinic, the standard-issue blue blazer and striped tie for meeting the public, and a big green down jacket, in case he gets caught by bad weather. There is plenty of room, during his frequent absences, for others to spread out at the large conference table, but no one would think of doing it, or of settling into his chair behind the big oak desk. He is, after all, the boss.


Opposite the door, over the conference table, are a cluster of aphorisms, printed in bold letters and framed in black. One of them is from the speech Francis Crick gave in 1962, when he accepted the Nobel Prize in Biology for his discovery, with James D. Watson, of the structure of DNA. “Politeness,” Crick said, “is the poison of all good collaboration in science. The soul of collaboration is perfect candor—rudeness if need be. Its prerequisite is parity of standing in science, for if one figure is too much senior to the other, the serpent politeness creeps in.”


The Crick quote is a particularly shrewd choice for the wall of a lab director’s office. It states the ideal: “perfect candor.” But it also suggests the problem: the serpent politeness, which creeps in if there is not “parity of standing.” The Weiner lab, like every lab of more than a few people, is a hierarchy. The result is that Weiner must battle not only the serpent politeness, but a whole nest of other vipers—envy, resentment, territoriality. Competition, sometimes healthy, can turn into hostility that poisons the atmosphere. And perfect candor, when it comes from the director, can devastate a vulnerable young postdoctoral student. “Researchers,” Weiner will tell you, “are incredibly fragile, incredibly vulnerable, because they’re really out there.”


Howard Weiner knows all this because he was once, like every lab director, a postdoctoral student himself, and he uses the good and the bad memories of that experience frequently, as he tries to create the ideal atmosphere in the complex institution he now leads. The Center for Neurological Diseases employs about 140 people. Half work on Alzheimer’s disease, under the leadership of Weiner’s codirector, Dennis Selkoe, and the other half work on autoimmune diseases, led by Weiner. Yet, even though Weiner gives the lab general direction and generates funds to keep it going, there are six semi-autonomous working groups studying autoimmune disease, each led by a principal investigator, or “PI,” who obtains his or her own grants and oversees the resulting research. At the same time, Weiner is a PI himself, developing ideas for his own working group. As director and as a PI, he struggles to keep the lab’s work coherent. In his journal, he often reminds himself that the key to success is “focus.” The focus of the Weiner lab these days has widened to autoimmune diseases in general. But that is only because that is where the answers lie to Weiner’s search for the causes and cure for MS.


Howard Weiner was intrigued by MS when he first encountered it in medical school. Then, in 1971, when he was working as a neurology resident at the Brigham, he was put in charge of a young man who had been hospitalized because he was having an MS attack. “It was very clear he was in trouble,” Weiner remembers. “He wasn’t walking well.” Like most residents, Weiner turned to the literature to find out what to do, and discovered there was virtually no recourse beyond steroids to calm the inflammation. It was at that point that he decided to devote his career to finding a cure for multiple sclerosis.


Perhaps what drew him to this particular mystery was the young man’s situation, which so closely mirrored his own. The patient was in his early thirties and the father of young children at the time. Weiner, about the same age, was newly married, and his Israeli-born wife Mira had recently given birth to their first child. Whatever the reason, the patient’s MS moved him more than the other diseases he studied and treated during his long apprenticeship in medicine.
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Howard Weiner was born on Christmas Day, 1944. World War II, which was still raging in Europe, had already had a devastating effect on his family by then, and his destiny was powerfully shaped by the suffering his parents had endured. His father, Paul Weiner, had been a daring young man in Vienna during the Nazi era, the youngest in a family that owned a major department store in the heart of the city. Paul was the devil-may-care son who preferred roaring around Vienna on a motorcycle, complete with sidecar, to initiation into the family business. When Howard’s mother, Lola Wasserstrom, met Paul at a party in 1938, he and his pals had had too much to drink. And when he pursued her afterward, she turned him down.


But somewhere along the way she found out that the wild youth had another side: He was working for a remarkable Dutchman in Vienna named Gildemeister who was running a secret organization to get Jews out to safety. Paul Weiner was particularly involved with getting children out, and was almost caught escorting a trainload of children across the border to Switzerland.


In 1939, when the Nazi threat escalated and Lola’s father, Samuel Wasserstrom, who was a furrier in Vienna, needed to get out of the country, she took the card Paul Weiner had given her, and used it to gain access to Gildemeister’s operation. As a result, Lola’s father received a visa to go to San Remo, an Italian town the organization used as a destination for escaping Jews. From there, he was able to travel on to Paris, where there was another branch of the family fur business. After that, Lola began to feel differently about Paul.


But very soon, survival took precedence over romance. Lola and her sister Gertie were able to leave Vienna in August 1939 for the United States, because of a family connection. Paul had no family in the United States, but he was determined to follow Lola. So he used the tricks he had learned working with Gildemeister. By the time Lola and her sister got to Denver, where relatives lived, Paul was already cooling his heels in Cleveland. He got on a bus and traveled five days and nights to join her in Colorado. Lola’s father, though still in Paris, continued to exert a great influence. And he was, as Lola still remembers, “crazy about Paul.” With his endorsement, the couple were married. She was nineteen and he was twenty-four.


Soon after they married, Paul Weiner joined up, first serving with the Tenth Mountain Division, the ski troops, and training in the Rockies near Denver, then returning to Europe, where he worked as a translator in the interrogation of German prisoners of war. The return home to Denver, after the war was over, required another kind of courage. He and Lola had left Europe with nothing but their passports and $4 apiece. Now they had to find a way to survive, working at jobs that they were not brought up to do.


Lola pretended she knew how to sew furs and got a job stitching together pelts with a local furrier. Paul first delivered Meadowgold milk, then moved on to selling dresses. Later he ran a laundry, then a bar. There wasn’t much money, but before long the Weiners were able to move from the apartment house under the viaduct on Hooker Street, where they rented along with other immigrant families, to a miniature brick house in a Jewish neighborhood on Denver’s west side.


Howard Weiner was one year old when his father returned from Europe. Like most children, he didn’t give a lot of thought to his parents’ economic struggle. He remembers running in and out among racks of dresses at the factory where his father worked, and earning extra money later on by stamping “White Star Linen” on sheets and pillowcases at the laundry. And he remembers visiting the fancy houses of other members of his parents’ synagogue. If he really wanted to do something, his parents found a way. Howard has fond memories of going with his father to rent skis at the beginning of the ski season, and taking the ski train up to Winter Park. At the time he didn’t question why his father, an expert skier, never came along. Only later did he realize that it had to do with money.


This was the way his parents wanted it. “We made sure,” as his mother Lola puts it, “that whatever we couldn’t do was for him to have. Because we got denied all that. We always wanted to give him everything.”


Lola Weiner is sitting next to her sister Gertie in one of the booths at The Bagel, a delicatessen that is now the hub of Weiner family life in Denver. In 1969, after both Howard and his younger sister Rhoda were out of the house, Lola and Paul Weiner heard of a delicatessen that was for sale and decided to buy it. That first deli, Bagel north, has since been sold, but Bagel south is still thriving. Nowadays, it’s run by Rhoda and her husband, with Lola helping out at the cash register on weekends, meeting and greeting the clientele.


The Bagel deli has a long glass case along a wall filled with the usual smoked fish, meats, and comfort foods. To the right of the door is a Ms. Pacman game, which Howard Weiner plays fervently, at a quarter per game, on his visits home. On the other side of a glass divider, Formica tables and booths in brown leatherette can seat up to 120 customers. On the wall opposite the deli case are Weiner memorabilia: a Tenth Mountain division license plate, a yellowed newspaper article about Howard Weiner’s appointment to a chair at Harvard, snapshots of family groups skiing at Vail, and a big framed list, printed in black letters, with a heading in red that reads “Ten Ways to Live Longer.” The advice is unsurprising: relax, find a hobby, control your emotions, see your doctor. Number ten on the list is “Eat at the BAGEL DELICATESSEN.”


One photograph on the wall has special power for everyone in the Weiner family. It is an old black-and-white picture, taken in Paris, of a darkly handsome man with a mustache, flanked by two young women in pretty rayon dresses and dark stockings. The young women, whose rolled hair and clothes make them look older than their years, are Lola Weiner and her sister Gertrude. And the man between them is their father, Samuel Wasserstrom. It is his story that has haunted the family ever since they arrived in Denver.


The sisters, now in their seventies, retain some of the allure they had in the fifty-year-old photo. Their faces are lined and spotted, but their brown eyes still radiate warmth and mischief. Gertrude is blunt and to the point, and her voice has a whisky rasp. Lola is seductive, with a voice and accent that make her sound a bit like Marlene Dietrich. Together they tell the story of what happened to their father.


Because they were born in Vienna, the sisters had an easier time getting into the United States than their mother, who was on another list with a different quota because she was born in Czechoslovakia. Finally, eight months after they arrived, their mother was able to follow. But their father was still in Paris. Everyone had assumed he would be safe there. “Whoever thought that Hitler would take over France?” Lola asks rhetorically. “The Maginot line was something that nobody could touch. But it didn’t take him half a day to go over it.” After that the family’s energy was trained on getting the father out.


“The family here got a special visa from Washington, D.C., for my dad,” Gertie explains, “and a passport. He packed his suitcases to go on the train.” The train went to Lisbon, where he was to proceed by ship to the United States. But somewhere along the way, perhaps at the Paris train station, perhaps during the train ride, perhaps when he was getting on the ship, someone stole his visa. Despite their best efforts, the family has never been able to find out who did it and what happened afterward. All they know for sure is that Lola’s father’s luggage arrived in Denver and he didn’t. After the war, they learned from a survivor that their father was incinerated at Auschwitz.


The picture at The Bagel deli of the young man with his two daughters was taken three years before he died.


“He was very, very artistic,” Gertie says. “He would make patterns for coats, he was a designer. Mink, Persian lamb, sable.”


“Everything was made to order when you came into our place,” Lola remembers.


One of Samuel Wasserstrom’s dreams was to have a doctor in the family. But the idea that one of his daughters could be a doctor would never have occurred to him, the sisters say.


So when Howard was born, Lola decided he would be a doctor for her father. “I said to him, just like I’m sitting here, ‘Honey, you’re going to be a doctor because your Zayde [grandfather] wanted you to be a doctor.’ It was instilled in him.”


“She talked it into him,” Gertie says, “from the day he was born. I didn’t do that to my children.”


Lola responds to her sister: “I did well by saying it, didn’t I?”
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Howard Weiner, the chosen grandson, can’t remember a time before he decided to become a doctor. “As I was growing up, if you were to ask me, I would probably say I wanted to be a doctor. . . . And if I were to see doctors walking outside a hospital, I would always feel a twinge that I belonged there.”


Weiner was only twenty when he started medical school, after completing three years at Dartmouth. He went to the University of Colorado at Denver because it allowed him to return to his basement room in the family house on Wolff Street and save a lot of money on board and tuition. Even though he was one of the two youngest in his class, he started off with huge ambitions. “I’ve made up my mind I want to be one of the top students in my class,” he wrote in his journal. “I think I can do it and certainly must try. I’ve labeled my goal the ‘uno-primo’ project. Certainly I’m not going to kill myself if I’m number thirty-five, but somebody has to be number one, and why not me?”


Very quickly, though, Weiner discovered what many medical students had found out before him. Although being a doctor may be exciting, being a medical student is tedious in the extreme, and involves a great deal of rote learning that strikes many students as useless and irrelevant. By the end of the first semester, he wrote in his journal that “I was enthusiastic for school and to do well, but this was dampened as the semester went on.” By the second year, he was skipping some classes because they were boring, and labeling others as “unbelievably bad,” and all about “things we’ll never have to know.” The idea of being number one got dropped along the way.


Weiner found his classmates almost equally disappointing. “Friendships among classmates have been too few and too shallow,” he complained. With only a few exceptions, his fellow medical students seemed “one-dimensional and gossipy.” He was critical of the fact that so many of them seemed to be “living to satisfy others,” rather than themselves, and predicted they would eventually come to a point where “there is no longer a self to satisfy.” This was an intriguing criticism, coming as it did from a young man who had gone into medicine, at least in part, to satisfy his mother.


What kept Howard Weiner going during these years were his extracurricular projects. He made and edited music videos, and showed them in his own small film festival one night; he wrote songs, and he wrote poetry, sometimes even during boring lectures. He also wrote in his journal, “capturing a moment in time,” as he put it, “for the purpose of nostalgia and immortality.”


Without doubt, the most important extracurricular project of Weiner’s medical school years had to do with women. At Dartmouth, where girls appeared only on weekends, dating was a kind of competitive game most of the time. But at medical school, he began to consider the possibility of “one special girl.” “What kind of girl I want is a complex question . . . but definitely one that serves as a catalyst for me and one to whom I’ll serve as a catalyst; a girl I’d want to write a poem for . . . a happy girl with a zest for life and a feeling for the humorous, the light side of things; a girl who can think.” He also wrote, in Hebrew, that he wanted to find a Jewish girl.


Not long after that, Howard Weiner met a beautiful young Israeli with dark, curly hair and sparkling eyes named Mira. The story is well-worn by now: He went to a play with a nursing student he knew. During intermission, they ran into someone Howard knew from a summer job he’d had at a clothing store in Denver called Bond’s. The two were exchanging news when the fellow salesman’s date returned from the ladies’ room. “This is Mira,” his acquaintance said, “and she comes from Israel.” Howard wrote in his journal at the time, “I couldn’t believe my eyes.”
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