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For Alicia and Sofia, the loves of my life.





Prologue


How Did We Get Here?



Two years before I came to believe that we were losing the “war on cancer,” I had concluded that we were on the brink of victory. The notion had spun out of an extraordinary conversation I’d had in February 2002 with Daniel Vasella, then the chief executive officer of the Swiss pharmaceutical firm Novartis. He was in New York for the World Economic Forum, the annual gathering of business titans, statesmen, movie stars, and savants traditionally held in Davos, a resort town tucked high in the Swiss Alps. But this particular winter, the first after 9/11, the gathering had moved to midtown Manhattan, and the forty-eight-year-old Vasella had settled into the lobby bar at the St. Regis Hotel for a string of interviews with the business press.


I was reluctant to join the line. It was late in the day, and I was sure I was in for a lengthy pitch on some revolutionary age-spot cream then in clinical trials, or a rundown of the company’s ever-expanding portfolio of medicines. I was then an editor at Fortune and oversaw the magazine’s investing coverage, among other things, so such conversations were common. But this time the phrase drug pipeline was not uttered once. Nor was revenue stream. Nor share price. Vasella hardly mentioned his company at all.


Instead, he spoke about the anguish caused by endemic malaria, the soaring cost of prescription drugs, and the preventable diseases still plaguing half the world. His industry, he said with surprising candor, had not done enough to address these crises. He spoke of the challenges of innovation in a big corporation and of dismantling the walls of ancient corporate fiefdoms. (Vasella had helped engineer, in 1996, the merger of two century-old Swiss chemical companies, Sandoz and Ciba-Geigy, and had become CEO of the newly formed Novartis.)


As the conversation continued in the dim light of the hotel bar, the subjects grew more personal and raw, and dotted lines between our histories emerged. Vasella spoke of his older sister Ursula’s battle with Hodgkin’s disease, a cancer of the lymph system, and of watching her waste away during a grueling three-year fight. Vasella was ten at the time of her death; she was eighteen.


I too had struggled with Hodgkin’s (at age fifteen), but had survived thanks to a unique chemotherapy regimen that had been pioneered at the National Cancer Institute (NCI) a decade or so prior to my diagnosis in 1978. The discovery had, unfortunately, come a few years too late to save young Ursula.


An uncannier connection was Vasella’s work in the late 1980s. In his first managerial job at a pharmaceutical company, he was responsible for an obscure injectable drug, somatostatin, that was shown to relieve some of the worst symptoms of carcinoid syndrome, a rare intestinal cancer. My mother had been one of the few people in the world to rely on the drug, which had alleviated some of the daily diarrhea and near-constant skin flushing that made her disease so debilitating. Like Vasella’s sister, she would eventually succumb to her cancer, in 1995.


Vasella had been surrounded by illness and tragedy as a child. At the age of five, his asthma grew so severe during the summer months that his parents sent him to live on a farm in the mountains, away from the family. When he was eight, a bout with tuberculosis, followed by meningitis, forced him to spend a full year in a hospital and sanatorium. Five years later his father, a history professor, died of complications from surgery. Then a second sister died as well, from a car accident.


Vasella related only a tiny portion of this story as we sat with our Scotches in the hotel bar.


He had gone to medical school, received his degree, and practiced medicine in Bern, Switzerland, before giving it up for a junior marketing position at Sandoz. Six years later he was in the corner office. Among the chief executives of major drug companies, Vasella was the only physician, the only one who had ever taken care of patients.


A few journalists would later venture that it was this clinically trained eye that helped him see the vast potential of the leukemia drug called Gleevec, which many oncologists were then hailing as a genuine breakthrough and as a model for cancer therapy in the generation to come. Others involved in the drug’s development would give Vasella far less credit. I knew none of this at the time.


What I did know, what I could hear in our first conversation, was how Vasella spoke of the drug, which had been approved by the Food and Drug Administration just nine months earlier. He spoke the way a first-time parent speaks about his child’s first recital.


Gleevec worked, he explained, in a radically new way: by homing in on a “mutant” protein found in the white blood cells of patients with an uncommon form of leukemia. This aberrant protein, created as the result of a genetic glitch, relayed instructions that sent those white blood cells into a continual replicative loop. They divided and divided until eventually they crowded out every other type of cell in the blood, and the patient died. Novartis’s remarkable molecule blocked that protein from passing along its deadly message. And it was so precisely aimed that, even as it shut down the mutants, it spared the healthy cells around them. (Traditional chemotherapy, by contrast, is a sledgehammer: it decimates many normal cells as it strikes the malignant.)


Gleevec, said Vasella, had established the principle of targeted cancer therapy. Now it was only a matter of time until scientists designed molecules to disable the wayward signaling mechanisms central to every cancer.


As dramatic and exciting as the story line was, I failed to grasp its significance. Over the next few months, Vasella and I spoke again and again, but little about cancer. Our sprawling conversations focused on the challenges of running an enormous global company, the unyielding pressure from Wall Street, and the unexpected crises of confidence that leaders face—subjects closer to Fortune’s editorial focus. (He and I turned the interviews into an essay for the magazine, entitled “Temptation Is All Around Us,” in which Vasella thoughtfully, and forthrightly, bared some of his driving fears and desires.)


As for the revolution then going on in cancer therapy, I did not think about it again until another drug company CEO, Sam Waksal, was in the news. Waksal had founded, with his brother Harlan, a small biotech company called ImClone, which also had a targeted cancer medicine in development.


Sam Waksal was the anti-Vasella—a showman and socialite famous for hosting lavish, celebrity-brimming parties at his “art-filled SoHo loft,” as New York’s gossip pages put it. In 2001, he made tens of millions of dollars cashing in ImClone stock, which had soared on rumors of the imminent approval of the company’s cancer agent. Like Gleevec, this new molecule was designed to interrupt the growth signaling of a specific protein.


ImClone’s experimental agent, soon to be known as Erbitux, operated by way of a different mechanism: a biological one. Unlike traditional chemistry-based drugs, Erbitux was an antibody, one cultivated in the living factories of cultured cells. Conceived by a well-respected cancer researcher at Houston’s MD Anderson Cancer Center, the molecule had been in the making for some twenty years. And by late 2001, at long last, it looked as if the agent would be approved by the Food and Drug Administration.


Although results from the initial trials with the antibody were nowhere near as dramatic as those for Gleevec, Erbitux’s quarry was more plentiful—a protein receptor found in excess on cells in roughly a third of all cancers. Its “market,” therefore, was potentially huge. That was why giant Bristol-Myers Squibb had invested a head-shaking $2 billion in ImClone earlier in the year, and why several Wall Street analysts were predicting that Erbitux would become a billion–dollar-a-year medicine. ImClone’s antibody, proclaimed the brokerage firm UBS Warburg as early as January 2001, “represents a significant market opportunity, with an overall target population of well over 400,000 patients and blockbuster sales potential.” Morgan Stanley Dean Witter chimed in, “In our view, ImClone is poised to become one of the next commercial success stories in biotechnology.” Erbitux was to be Gleevec writ large.


But there was a snag. As 2001 drew to a close, reviewers at the FDA refused even to evaluate ImClone’s antibody for licensing, citing critical problems with the way the company had set up its clinical trials and analyzed its data, among other complaints. Sam Waksal tried to dump shares of ImClone stock before the bad news came to light, passed along the confidential information to family members (who also sold stock), misrepresented the FDA’s objections to public shareholders, and got caught. The style doyenne Martha Stewart also sold shares after getting advance warning. She and Waksal would both go to jail.


Every nugget from the story was savored in the press. My own magazine published nearly a dozen articles on the subject over a two-year stretch. The name ImClone became an eponym of corporate scandal like Enron, WorldCom, and so many others. Yet this story was different from the others. Waksal’s white-collar crimes had a cost, it seemed, that went well beyond shareholder loss. They had left a good drug, a lifesaving drug, in the lurch.


Had ImClone’s top management not botched the Erbitux clinical trials, then papered over the problems, then outright lied, the medicine might have been in cancer patients in months. It would now take years.


That was the sad coda to so many ImClone stories in the media. And that, oddly enough, was what made me think we were winning the war on cancer.





There was a narrative that connected the sober, truth-telling Dan Vasella with the double-talking New York social climber Sam Waksal. ImClone, the company that couldn’t shoot straight, and Novartis, the one that couldn’t miss, were aiming at the same surprising scientific bull’s-eye.


So were dozens of other companies. And at least according to the FDA, a few were hitting it. In May 2003, the US drug agency approved two highly touted cancer medicines: Iressa, from the European pharmaceutical company AstraZeneca, and Velcade, from a small biotech firm based in Cambridge, Massachusetts. Both were of the new genus of sophisticated drugs that zoomed in on specific antigens, enzymes, or receptors to interrupt an improper growth command or gum up a cellular mechanism that had gone dangerously awry. Iressa was going after the same high-stakes target as Erbitux.


A few weeks later, more than twenty thousand cancer doctors gathered in Chicago for the annual meeting of the American Society of Clinical Oncology (ASCO), the world’s leading guild for cancer physicians. There, too, the major headlines focused on the new breed of inhibitors—notably, an antibody called Avastin, which was designed to squeeze the life out of tumors by robbing them of their blood supply. Indeed, when researchers announced the results of a new clinical trial testing Avastin in patients with advanced colon and rectal cancers, the packed hall at the McCormick Place Convention Center erupted in applause.


I had followed these developments not as a cancer patient whose life depended on knowing what new treatments offered hope, nor as a doctor who understood the context of these gains and the desperate need of those whom they cared for, nor as a science writer who studied the vagaries of the drug-discovery process and the nuances of these agents’ biological mechanisms. I had followed these apparent milestones—I am embarrassed to admit—with the detached eye of a business editor. The pharmaceutical industry had long boasted of the progress it was making in the war on cancer. Here was proof, it seemed.


Even the medicine that Sam Waksal had hawked—and nearly destroyed through his carelessness—had come back from the brink of irrelevance. The evidence dangled from ImClone’s suddenly lofty stock price. Between June 12, 2002, when Waksal was arrested for insider trading, and June 10, 2003, when he was sentenced to more than seven years in prison, ImClone’s share price had soared 364 percent. (The Standard & Poor’s 500 stock index had dropped by 3 percent over the same period.) Erbitux, the firm’s only major drug, was still months away from approval. But reports from various clinical trials had been promising. It now seemed as if both the oncology experts and investors might be right after all: The antibody worked. Many were betting on that, at any rate.


It was a great story—and, frankly, an upbeat one in an era beset by scandal. So in the fall of 2003, I set out to report on the scientific revolution that was transforming cancer medicine. The thesis was not original. (Fortune’s longtime rival BusinessWeek had done a fine cover story on the subject a few months earlier, focusing on Erbitux.) I had promised myself to look more broadly, if possible, to see how the long war on cancer was being won on multiple levels, not just with a new fleet of drugs.


Right from the start, however, I was confused. The numbers did not add up. For years, even before drugs such as Gleevec and Erbitux came on the market, US health officials were saying that the death rate from cancer had steadily been dropping. But in the simplest terms—in raw numbers—more people in the United States were dying of cancer each year. Officials used a death rate that adjusted for both the rising population and its changing age demographics. But even with such filters in place, the rate had barely budged since 1971, when President Nixon signed the National Cancer Act, launching what became known as the war on cancer. Nor had the rate dipped much from its 1950 level.


Nor did it look as if the vaunted new cancer medicines, the targeted agents, would be able to make much of a dent. The more data I read from completed clinical trials, difficult as they were to read and comprehend, the more I wondered if the new therapies did any good at all. I was missing something, obviously. Cancer officials had been talking of declining death rates for years. Every few weeks, it seemed, came reports of a new clinical advance.


I kept looking. The nation was spending far more to study cancer, and exponentially more to treat it, than we had a decade or two earlier. Official patient survival rates had crept up a little, but even these figures were suspect, as I would discover later.


In an unexpected way, the cancer story was unfolding like so many of the sordid business sagas that had appeared in Fortune and BusinessWeek and the Wall Street Journal over the previous few years. There was a profound disconnect between the rhetoric of top management and the numbers. NCI officials and leading oncologists were talking about “steady progress” and “turned corners” and “breakthroughs,” but the statistics told a far more depressing tale.


I began to get that old Wall Street feeling: Could we be losing the war on cancer?


Over the next few months of reporting I came to believe the answer was yes. I wrote a cover story for Fortune in March 2004 that made that sad argument. The analysis was based on more than just the numbers. Interviews with scores of scientists and doctors, regulators, and other warriors in the cancer arena had painted a disturbing picture. Their often candid testimony described what I called a dysfunctional “cancer culture”—


a groupthink that pushes tens of thousands of physicians and scientists toward the goal of finding the tiniest improvements in treatment rather than genuine breakthroughs; that fosters isolated (and redundant) problem solving instead of cooperation; and rewards academic achievement and publication over all else.


At each step along the way from basic science to patient bedside, investigators rely on models that are consistently lousy at predicting success—to the point where hundreds of cancer drugs are thrust into the pipeline, and many are approved by the FDA, even though their proven “activity” has little to do with curing cancer.


Each participant in the system did the proverbial best he or she could. Everyone involved wanted to contribute. But the way the system worked day in and day out seemed almost designed to keep progress at bay—to discourage substantive collaborations, to prevent the timely sharing of data, to slow the rate at which new laboratory discoveries could be developed into viable therapies. As Andy Grove, longtime CEO of microchip maker Intel, cancer survivor, and philanthropist, described it to me in early 2004, “It’s like a Greek tragedy.”


The letters poured in, as they always did after a provocative Fortune cover. I had anticipated a spirited defense from cancer doctors, but instead I got dozens of invitations.


Researchers, medical oncologists, cancer center directors, and patient advocates wrote with requests to continue the conversation. Some said, with surprising amiability, that I had gotten some things dead wrong; most wanted to tell me more—to share with me their own frustrations with a broken system. Patients and, harder to bear, the parents of children with cancer wrote me of their panic and despair—and, often, “in spite of what some Fortune reporter had written,” of their resolute, unshakable hope. One man told of the high school sweetheart he had married and lost to the disease, though he still refused to believe she was gone; a father e-mailed to see if there was anything, anything at all, that could fend off his daughter’s far-gone lymphoma.


My wife and I read the letters, one by one, and cried. She was seven months pregnant with our first child when the story came out. I was then an executive editor at the magazine—a business magazine, I reminded myself. One that published stories about Walmart and IBM; that opined about corporate strategy and investment opportunities. It was not the time to continue my inquiry into the war on cancer. I had never written a “science” article other than this one. I nearly failed high school biology, and for good reason. I wasn’t qualified to write about any of this.


And yet I couldn’t stop myself. There was still a story I wanted to tell. It was the one prompted by a question that went unanswered in interview after interview. If the efforts to win the fight against cancer were paralyzed by a dysfunctional cancer culture, how did we get here?


Those five words—How did we get here?—became the focus of my life for the next nine years. They are, indeed, the core of this book.


Cancer scientists speak eloquently about the need to study the biological mechanisms of cancer, to understand its genetic roots. Only with such comprehension, say many, can we figure out ways to stop the disease. The same can be said for the culture of cancer science: we need to know how it became the way it is before we can fix it.


The forces in this culture—some dramatic, others subtle, a few nearly imperceptible—have evolved over decades, if not centuries. Trying to single them out is like trying to point to the rainstorm that carved a canyon. But that is the thing about cultures: they form in such slow motion that the process is often ignored until the ground has been thoroughly redrawn.


I have tried nonetheless. Over the past nine years, I have spoken with well over a thousand people involved in the cancer fight around the world—oncologists, geneticists, pharmacologists and drug designers, university professors, officials at the NCI and the FDA, surgeons and radiologists, statisticians, politicians, big-company executives and start-up entrepreneurs, foundation leaders, cancer nurses, veteran advocates, caretakers, and, most of all, patients. Some of the conversations have been formal interviews; many more have been chats over coffee in the hallway of a conference center, or long-running e-mail exchanges.


In the process of reporting and writing this book, I have changed as well, beginning the journey as a business editor and ending, in some ways, as a proponent of reform. I served for three years on the national board of directors for Susan G. Komen for the Cure not as a journalist, but as an advocate for Komen’s tens of thousands of volunteers and for millions of people with breast cancer. I served as a grants reviewer, and on various advisory boards and committees, not as a reporter, but rather as a participant, panelist, or member. My experiences in these roles have shaped my perspective.


In all this time I have emerged certain of only one conclusion: this is a story without any villains. Unlike in so many aspects of American business, personal greed has played little part in the failure of the national cancer enterprise. Some readers may find that assertion difficult to believe—or may find it naïve of me to make it—but after nine years of wandering in this realm I am confident of this claim.


That said, plenty of heroes appear in the pages that follow, and through their stories—tales of lessons learned and lost, and of Herculean struggles waged for decades—this book’s argument is made. In Part One, I have tried to give a complete assessment of the growing cancer burden, one now carried by millions of people, but which is barely reflected in the statistics health officials use in reporting progress in the cancer war. Part Two shows why the scientific strategy we have chosen cannot succeed in lessening the terrifying human cost of cancer, and offers the only viable path to achieving that goal, which in my view is to interrupt the disease process in its earliest stages of development. (As chapter 7 makes clear, the barriers to this approach are hardly insignificant. We have little choice, though, but to attack these challenges head-on.)


Part Three is the story of the dysfunctional cancer culture itself. It begins with a wrong turn at a critical juncture in history: the start of the modern cancer effort in 1971. Chapter 8 tells the surprising tale of what happened in the legislative wrangling over the National Cancer Act—and how that act of Congress, instead of hastening a “cure,” set in place (or reinforced) many of the barriers to success we face today.


No doubt many will assume that the biggest of these barriers involves money. Nearly every cancer scientist and advocate, after all, contends that our failure to make significant headway against the disease is due to a lack of sufficient funding, and politicians and stewards of the national cancer program have long agreed. Chapter 9 punctures that myth. Money is at the core of many of the failings in the modern cancer effort. The greatest of these problems stem, however, not from a lack of money, but rather from the way it is spent. This chapter, along with the next three, make that clear.


Chapter 10 reveals the career and financial incentives (and academic traditions) that push investigators to think narrowly and impede collaboration. Chapter 11 bares the mind-set that limits risk-taking in cancer drug development and all but ensures that treatment will improve in the slowest, most incremental fashion; while chapter 12 shows how thin the line between risk-taking and recklessness can be, and why we sometimes have to be willing to approach that line to save lives. Chapter 13 explains why so much of the raw data generated in the modern high-tech research effort never translates into clinical knowledge, and why even a tiny investment in low-tech infrastructure might change that.


What may be surprising to many readers is how well-known these systemic failures are to the cancer community—not only to rank-and-file researchers and oncologists, but also to those in positions of leadership in science, medicine, industry, and, yes, government. One official report after the next has cataloged the problems and promised reform. Still, little of substance is ever done to change them.


Part of the reason, indeed, may be due to the cancer culture itself. In this realm, there is little incentive for investigators to look to the past—to search for wisdom in the pages of ancient, musty journals, to follow up on the fledgling insights, or experimental teases, of scientists who came earlier. The result is that much of what is learned in one generation is forgotten in the next.


Among these myriad bits of lost wisdom, one stands out: It is the story, told in chapter 14, of a one-eyed, Irish surgeon named Denis Burkitt, who taught the world how powerful true scientific collaboration can be. Far-flung investigators, working together, unraveled a cancer mystery that no single scientist would ever have solved on his own. The tale in this chapter took place half a century and half a world away, but its lesson remains as essential today as ever.


Part Four, notably, is the shortest section of the book. It contains but one chapter (“Matterhorn”), where I have tried to lay out a way forward in our century-old cancer crusade. It may seem to some that a three-hundred-page history of how and why we have failed in the war on cancer ought to be balanced by more than a single, brief chapter for the proposed solution. There may seem to be something cowardly in spending so much time dissecting a broken system without also offering a litany of concrete “fixes.” Over the past several years, I have felt that way many times myself.


But then, as will have been made clear by then, I hope, the route to victory in the cancer war is not as complex as it might seem. It does not require another act of Congress—a thousand-page bill forming new committees, oversight boards, and complicated mandates. Nor does it necessarily take a huge influx of taxpayer money to create a system that encourages researchers to think in novel ways, to share ideas more freely, and to take more entrepreneurial leaps in their scientific exploration. What is needed to reach this goal is a different sort of political will: a fierce public commitment to undo the incentives, rules, and daily practices that don’t work. Many of them are so entrenched that it will take an army of citizen–scientists and warrior patients to remove them. It will take even more public will to pursue an authentic “war” on cancer, one that honestly lays out the mission and follows a coordinated plan to achieve it.


Mustering a nation’s will is no easy aim. Summoning it depends first on telling the truth about the cancer burden today, and what the future holds as the American population continues to expand and age. Admittedly, some people will have a difficult time accepting such a blunt message. Grateful survivors may reflect upon their own victories and conclude that the effort is not failing at all.


Each rescued life, certainly, is a victory over cancer that ought to be celebrated. But the fact that there are millions of cancer survivors does not validate our approach in the anticancer campaign—any more than a growing number of soldiers returning from the front suggests a war is being won. All it really means is that more people have been sent into battle.


Others may contend that reporting on the lack of progress made against cancer steals precious hope from those who need it most. With each life saved, with each report of success, they say, comes renewed hope for those newly diagnosed, and for their loved ones.


I do not dispute the raw power of hope. I have felt it myself, believed in its magic to help me through my own bout with cancer long ago. I have seen my mother rely on it, wield it, call it forth in the darkest hours of her own fight. None of us, perhaps, could live without it.


But for hope to be more than mere wishing, it needs vision; it needs a commitment of will; it needs a clear perspective on where we are and where we need to go.


And for that, it helps to know how we got here.





Part One


The Burden






Chapter 1


Counting


Joe Hin Tjio couldn’t believe his eyes. Staring down at the jumble of filaments on the glass slide, he counted again. And again. And again until he was sure.


Few lights were on at the Institute of Genetics, a low-slung, redbrick building on the outskirts of Lund. Beyond Tjio’s first-floor window was only darkness. This was the Skåne region of southern Sweden, where the ground was swept flat and the winter night made the landscape colder and emptier still. It was 2:00 a.m., three days before Christmas 1955. For Tjio, a thirty-six-year-old visiting professor, that meant prime laboratory time.


He was a strange fellow—moody, defensive, prone to emotional outbursts. Effortlessly, he could turn an offhand comment from a colleague into a personal slight. The most minor of disagreements could evolve into a long-lasting feud. His Swedish coworkers, for the most part, shrugged off the behavior, attributing Tjio’s hypersensitivity to the traumas he had suffered as a young man.


Born in Java in 1919, in what was then the Dutch East Indies, to Chinese parents, Tjio (pronounced CHEE-oh) was a Peranakan, the name given to second-, third-, and later-generation Chinese Indonesians, who often spoke a patois of Malay and Chinese. The word translated to “local-born” or “descendant”—though it was hard to imagine Tjio descending from anywhere. He was a rootless amalgam: a Dutch-educated Chinese Indonesian, employed in Basque-speaking Spain, on sabbattical in Sweden, married to a woman from Iceland. He could move fluidly between French, English, German, and Dutch, languages he’d learned at the severe colonial schools where he’d spent his youth. He spoke Japanese as well, though for him that language conjured up bitterness and anger.


Tjio had just turned twenty-two years old when the Second World War stormed into the Indonesian archipelago. The Japanese Imperial Forces invaded much of Southeast Asia, and Tjio, along with thousands of others, was sent to a squalid, bamboo-fenced internment camp, where he was imprisoned for three years and tortured by the guards. Even the war’s end offered little respite, as Indonesian authorities accused Tjio of being a Communist and detained him—until he’d at last managed to get on board a Red Cross boat for “displaced persons” bound for Holland.


He had studied plant breeding before the war, hoping to create a strain of potato resistant to disease. And after a brief study in Holland, he had landed a job at a Spanish university in the northern city of Zaragoza.


Now, Tjio was, once again, a world away from anything that could be called home. He had come to Lund to work in the laboratory of an accomplished geneticist named Albert Levan. And here in the dead of night, in the euphoria of discovery, the emotional, itinerant cell biologist from nowhere in particular had no one with whom to share his extraordinary news.


Again and again Tjio counted the tiny bended strands. They were human chromosomes, taken from the embryonic cells of an unformed lung. Thanks to a bit of chemical manipulation, he had managed to “freeze” the chromosomes in the midst of cell division—a point at which the cell’s DNA was held in tightly wound, compacted coils. Ordinarily, this particular stage of the division, known as metaphase, was fleeting. But the young scientist had treated the slide with colchicine, a deadly poison found in the stem and seeds of the disarmingly beautiful autumn crocus. The poison had stopped mitosis in its tracks. Now, the wiry strands—each one a unique packet of genes—were dense enough to be seen with a light microscope. It was a marvel.


Twenty-three pairs of chromosomes. Forty-six in all. Clear as could be.


If he’d made no mistake in the preparation of the slide—and mistakes, he knew, were easy to make in this delicate art—the finding was startling. More than that, it was momentous. The textbooks would have to be rewritten.


Theophilus Shickel Painter had shown, in 1921, that human cells had two roughly matching sets of twenty-four chromosomes, for a total of forty-eight. (The sole exception to the rule being the germ cells, sperm and egg, each of which had only one set.) Painter, a zoologist who’d spent most of his career at the University of Texas, had been a pioneer in mammalian chromosome studies, or cytogenetics, as the discipline was starting to be known. A careful scientist, ever attentive to detail, he was an authority in the field.


If Tjio was right, that meant Painter was wrong—humans had two fewer chromosomes than previously believed.


Tjio, aware of the historic nature of the moment, snapped a few photographs through the microscope. On the bottom left-hand side of one of these photomicrographs, he inscribed, Human cell with 46 chromosomes observed 1955 on December 22nd at 2.00 a.m. He annotated a second photo in French. In the coming days, he would ceremoniously give these mementos to friends.


It took until late January, however, for him and Levan, his laboratory boss, to do the backup experiments required to make their case to the world. By then they’d inspected the nuclear DNA of cultured cells from four separate embryos, making 261 counts in all. In nearly every case, they could clearly make out forty-six strands. The researchers prepared an article and submitted it to the Swedish journal Hereditas, which published the piece in its next issue.


In what would be the biggest professional battle of Tjio’s long career, he argued bitterly with Levan over who would be “first author” on the paper—an honor that, then, typically went to the lab chief. Tjio tearfully threatened to destroy all the work he’d done if his name wasn’t listed first, daring his boss to reproduce it. Levan eventually conceded.


There was no hint of this Sturm und Drang in the title of the article that ran in the April Hereditas, nor even of the provocative conclusion inside. But within months of the publication of “The Chromosome Number of Man,” it became clear that an earthquake of sorts had occurred. The ground of human cytogenetics had cracked. What was for more than three decades considered by scientists around the world to be “normal” (forty-eight chromosomes) wasn’t normal at all. Several labs quickly reproduced the results of the Swedish group, and the revised number was reset in stone. In less than a year, the established wisdom changed.


More remarkable, however, was that a fair number of chromosome researchers (even some in Lund) had already come to the same conclusion—but had kept quiet. After the Hereditas article was published, several researchers wrote Tjio and Levan to confess that they, too, had spied only forty-six chromosomes in their cell preparations, but had thrown out the results because they were in conflict with established knowledge. Photographic evidence of the true number had, in fact, been published long before. A black-and-white photo of the human karyotype (the complement of chromosomes divided in matched pairs) in a widely read textbook of the day, by the eminent British geneticist Cyril Darlington, clearly showed forty-six chromosomes. The photo caption, however, read forty-eight.


The belief was so powerful, so set in the culture of biological research, that at least one respected scientist continued to find phantom chromosomes in normal human cells even after several labs had verified the correct number. Masuo Kodani, writing in the prestigious journal Science shortly after Tjio and Levan’s paper, acknowledged that forty-six chromosomes were certainly “possible” in man, but claimed there were other acceptable totals, too. Kodani reported that he’d found forty-eight of the gene-carrying strands in a full third of the Japanese men he had studied. In one case, he’d found forty-seven strands. Kodani, to put it kindly, had been confused. Chromosome counts in normal, healthy human beings—or in any other species, for that matter—do not vary from one individual to the next. (A critical exception comes with cancer, a hallmark of which is a change in the chromosomal counts of cells. Such change, called aneuploidy, is often dramatic.)


By year’s end, if there were additional doubts or confusion about the “new” number, they were unlikely to be published in a serious academic journal. Just like that, scientific truth had changed. The sun didn’t revolve around the earth. The earth wasn’t flat. And human cells carried twenty-three—not twenty-four—pairs of chromosomes.





In the long, twisting history of science, the chromosome upheaval of 1956 barely registers. High school science teachers don’t teach it. It is not standard fare in biology textbooks. Among the great frame-shifts in human knowledge—from Newton’s gravity to Planck’s quantum and Pauling’s chemical bond—Joe Hin Tjio’s late-night discovery has gotten the attention of a footnote.


But this minirevolution in science ought to stand out in part for its pedestrian nature: Chromosome researchers before Tjio and Levan didn’t need their eyes opened to anything. They just needed to trust themselves enough to believe what they’d already seen.


Over a period of at least thirty years, many scientists—people trained to challenge conventions, to mistrust their own ingrained biases, to sharpen their instinct of skepticism—refused to question a finding that they had suspected was wrong. They’d accepted as incontrovertible fact something contrary to their own investigation and experience.


The question is, why? Why had so many scientists abandoned science when confronted with dogma?


This is the question that hovers over cancer research today. For the past several decades, reports of shining advances in cancer biology and treatment have streamed into newspapers, magazines, and television sets the world over. But during that time, there has been only minor change in the prospects for most people with active disease: survival numbers have barely improved; new cases keep mounting; death counts continue to rise.


Cancer doctors see this in their own clinics, despite offering their patients the newest, smartest drugs and treatment options in the oncology arsenal. Many of these same physicians, however, will tell you that they believe significant progress is being made in the war against cancer—for that is the story they’ve been hearing and reading, too. But that is not because they have witnessed it themselves.


The mythology extends from outrageously rosy assessments of the drug pipeline to the distortion of critical cancer statistics. And the cultural imperative to believe that we are winning is so powerful that when someone openly questions our progress, he risks a public shunning.


That is what happened to John Bailar.





I had spoken to the man twice, at length over the phone, before he agreed to an interview in person. We met at his office at the National Academy of Sciences building in Washington, not far from the White House.


John C. Bailar III is six feet four inches tall with a barrel chest. His thick, white hair shoots straight up from the top of his head like a forest of birch trees. His voice is a resonant baritone. Physically, he is something of a giant—which made his tentativeness at our meeting all the more surprising. Something about the man suggested vulnerability. His gait was careful, his words and tone measured.


Some of this aura of caution, no doubt, was the product of his academic heritage. Bailar was not merely trained to be a research scientist; he was genetically engineered to be one. His mother taught mathematics. His father—John Jr.—winner of the Priestley Medal, chemistry’s highest honor shy of the Nobel, was an acknowledged pioneer in inorganic chemistry and author of a classic textbook. And both of Bailar’s grandfathers had been professors: his mother’s father taught economics at Purdue; his father’s father taught chemistry at a small Colorado college.


As for John Bailar III, there seemed to be the briefest hope of reprieve from a life of scholarly analysis and serial publication. After getting an undergraduate degree in chemistry, he enrolled at Yale to become a physician. But then, with his MD in hand and a two-year hospital stint completed, Bailar decided to trade the clinic once and for all for a career in research. He was back in the family business.


The realm that called to him was known as biometry (or biostatistics), and it intersected all of the academic fields he had come to love—bringing a detached, mathematical analysis to human biology, medicine, and epidemiology. Bailar, who would go on to earn a PhD in statistics from American University, found in the National Cancer Institute the perfect place to practice his new art.


He soon emerged as a star on the institute’s lush, woody campus in Bethesda, Maryland, heading up the NCI’s demography section. He then took charge of the government’s Third National Cancer Survey, conducted from 1969 through 1971. If Joe Hin Tjio was the consummate outsider, John Christian Bailar III was an unquestioned member of the club. The bullet points on his résumé said it all: editor in chief of the Journal of the National Cancer Institute for six years, statistical consultant to the New England Journal of Medicine for eleven years, lecturer in biostatistics at Harvard’s School of Public Health for seven. By 1986, the fifty-three-year-old researcher was a respected leader in his field.


Then he publicly questioned our progress in the fight against cancer.





His doubts had been building for at least a decade, since shortly after President Nixon declared a national “war on cancer” in 1971. “Sometime during the 1970s, I began to have increasing questions about the effectiveness of the cancer research program as a whole,” Bailar told me in 2004. “When I left the NCI in 1980, I thought that it was best not to say much, at least for a while.”


By 1986, however, he felt as if he could not wait any longer. With Elaine Smith, an epidemiologist at the University of Iowa Medical Center, Bailar wrote a piece that May for the New England Journal of Medicine entitled “Progress Against Cancer?”


The headline, a sheepish fraction of a question, belied the devastating argument that would follow. Measuring cancer incidence and death in the United States back to the year 1950, Bailar and Smith found “no evidence that some 35 years of intense and growing efforts to improve the treatment of cancer have had much overall effect on the most fundamental measure of clinical outcome—death.” The odds of dying from cancer had increased in the previous decades, not decreased. For instance, in 1962, there were 151 cancer deaths for every 100,000 Americans; by 1982, there were close to 189—a gain of 25 percent. Taking into account changes in the age of the US population (Americans had gotten older, on the whole, in the intervening years), the jump in the cancer death rate was more modest, climbing just under 9 percent in the previous two decades. But up 9 percent was up. As Bailar and Smith pointed out in an accompanying table, 155,000 more people in the United States died of cancer in 1982 than in 1962. The only conclusion they could draw was that the war on cancer “must be judged a qualified failure. Results have not been what they were intended and expected to be.”


At the time, officials at the National Cancer Institute were busy talking up their goal of slashing the cancer death rate in half by the year 2000. Lawmakers in Congress had just boosted NCI appropriations to new heights (and overridden a veto by President Reagan to do so). And Bailar and Smith were now saying the cancer effort had been misfocused from the start.


The major problem, they said, was a blind focus on trying to cure cancer, rather than trying to prevent it. Prevention meant more than just getting people to quit smoking (though that was critical). It included everything from studying the role of diet in cancer to identifying and eliminating cancer-causing chemicals in the environment. It meant doing a much better job of analyzing risk factors, understanding with far greater precision who was getting cancer, and researching new ways to detect the disease in its earliest, most curable stages. Prevention even extended to treatment in some respects—including the prospect of using drugs to halt or reverse the early cellular abnormalities that, if unchecked, were likely to progress to malignancy and metastasis.


This strategy was the same one, after all, that had, since the 1950s, sharply reduced death from heart disease and stroke, then the leading and third-leading killers, respectively, in the country. Prevention by way of vaccines had all but eliminated polio and other once-devastating infections. Prevention by way of seat belts and speed limits had even reduced deaths from car accidents.


Bailar and Smith never proposed that research on treatment be stopped altogether. What was needed, Bailar later explained, was “a substantial realignment of the balance between treatment and prevention, and in an age of limited resources this may well mean curtailing efforts focused on therapy.”


Published just as the giant annual meeting of oncologists was convening, the article brought a swift and hammerlike response. It fell most heavily upon the study’s senior author—someone who should have known better. The president of the American Society of Clinical Oncology (ASCO), the powerful professional organization of cancer doctors, called Bailar “the great naysayer of our time.” Others angrily questioned his motives, or his intelligence, or derided his use of “old data.”


It was as if the man had never been a member of the science fraternity. Critics snapped that the experienced statistician had flubbed the statistical analysis, and several leaders in the field implied that he was too dim-witted to comprehend the “molecular revolution” then occurring in cancer medicine. Perhaps the angriest response came from the NCI director himself, Vincent T. DeVita Jr., the scientist who had led the discovery of the first successful drug therapy for Hodgkin’s disease and one of the most respected figures in cancer medicine. DeVita called Bailar’s paper “reprehensible,” irresponsible, and misleading and claimed the statistician had “departed with reality.” Bailar, who had only years earlier been a trusted part of the NCI fold, was now, in the eyes of some cancer leaders, “that son of a bitch.” (This, according to Bailar, was how he’d been described at a meeting of the National Cancer Advisory Board in the wake of the New England Journal article.)


Bailar wasn’t just offended by the reaction, he was shaken. He couldn’t believe that his colleagues were attacking him personally. As he saw it, he had told the truth, which was his job as a scientist, and people treated him like an infidel . . . or a traitor.


The blowback from the cancer community came in stages, Bailar recalled: “First was absolute rage. ‘How could anybody say these terrible things?’ they wondered. A few weeks later came a second reaction from my colleagues and fellow epidemiologists saying, essentially, ‘Everybody knows that.’ Well, it was clear that everybody didn’t know that.”


Not long after the article was published, Bailar was approached by an elderly physician at a cancer meeting in Minneapolis. The doctor told him, gratefully, “that he’d been treating patients throughout his career and he didn’t understand why they weren’t doing any better than they were years before. Then he read my paper and saw that this was a general problem—not just his own. This man had read the newspapers like everybody else and thought there was lots of progress.”


Eleven years later Bailar and a second colleague, Heather Gornik, published a follow-up study in the New England Journal, entitled “Cancer Undefeated,” arguing that little had been done to lessen the burden of the disease. They built their case upon cancerdom’s own official statistics. But as before, other researchers dismissed the findings, lacing into Bailar for his “defeatism,” “underlying bias,” and “cavalier attitude” toward those lives that had been saved in the anticancer effort. One prominent scientist, who chaired the government-appointed National Cancer Advisory Board, told a journalist that Bailar had “gone beyond the data in order to dramatize the issues” and suggested the scientist had “taken liberties with data to get the attention of the media.”


Such personal attacks aside, however, the feeling in research circles overall wasn’t that Bailar had botched the statistical analysis. It was that, in the words of one NCI official, he “was trying to predict the future simply by looking at the past.” And scientific discovery was changing cancer treatment so dramatically that mortality trends of the past were irrelevant. Bailar’s problem, said many, was that he didn’t get it: he didn’t get the science.


At long last, Bailar’s critics claimed, biologists and geneticists were beginning to comprehend what the cancer process looked like—not merely at the cellular level, but on the infinitesimal scale of molecules within the cell: the (mostly) protein messengers that wriggled and jostled and signaled each other from beyond the cell membrane, across the cytoplasm, to the nuclear crypts of DNA, and back. This mystical dance of molecules was, in reality, an ancient and well-regulated system for communication—the means by which a healthy cell took its cues for when to grow, divide, and die. Except in a cancer cell, that is.


With cancer, the signaling goes terribly wrong. Decades of study and billions of dollars in research grants were now paying off, many argued, for scientists were beginning to see precisely how these communications pathways—those inside the transformed cell as well as outside—were going awry: how they were telling the cell to replicate with abandon, ignoring all instructions to stop; how they told the renegade to recruit new blood vessels, sucking up vital oxygen and nutrients at the expense of neighboring cells and tissues; how they told the malignant renegade to pack up from one site in the body and migrate to another, where it did not belong.


The implications of this hard-won knowledge were undeniable. With a detailed “route map” of cancer signaling now in hand, research scientists were confident that they could soon construct their own molecular barricades at key junctions along the way. Drug developers, the thinking went, could design chemical compounds (or even man–made antibodies) that would insert themselves between the faulty proteins and their cellular “receptors,” thereby interrupting the conspiratorial whispers between them. It was a bit like blocking an electrical signal by sliding a piece of rubber between two live copper wires.


This was, at long last, a “rational,” targeted approach to cancer interdiction—a far cry from the brutal systemic therapies that had largely defined cancer treatment to that point, an approach that even many oncologists derided as “slash and burn.” Genuine cures were on the horizon. The excitement was palpable.


Bailar had felt it, too. He “got” the science. The spate of discoveries being reported, often breathlessly, in the medical literature were marvels to him as well. But then, he had heard such revelatory talk before. New treatment paradigms had come and gone since 1956, the year Bailar had joined the NCI as a field investigator. The argument that somehow this time was different was “similar in tone and rhetoric to those of decades past about chemotherapy, tumor virology, immunology, and other approaches,” he and Gornik wrote in responding to critics. “In our view, prudence requires a skeptical view of the tacit assumption that marvelous new treatments for cancer are just waiting to be discovered.”


A significant number of researchers and oncologists who were treating cancer patients day to day had seen firsthand what Bailar’s data had spelled out. But almost no one said anything in support. At the huge annual gatherings of cancer scientists, in the prominent medical journals, nobody spoke up: Bailar the Naysayer was left to swing in the wind.


His career was not over—but it had changed. From then on, he continued to do epidemiological research, publishing analyses on such things as asbestos risk, smoking, Gulf War syndrome, and air-quality issues in Canada. But he wrote little more about the nation’s progress in the war on cancer. There were only so many times he could tell the truth, it seemed, before people stopped believing him altogether.





In all the criticism of Bailar’s conclusions about the cancer war, no one had questioned the data underlying them. The raw mortality figures he had cited were familiar to health officials and cancer researchers everywhere. They were the US government’s own numbers, published annually by the National Center for Health Statistics (which, like the NCI, was an arm of the sprawling Public Health Service). Since long before the first of Bailar’s New England Journal studies was published in 1986, cancer deaths had been piling up at rates significantly faster than the growth in population.


This was the same dismal trend, indeed, that had led Congress to pass the National Cancer Act—the legislation that began America’s war on cancer in 1971. The slew of touted drugs and discoveries that had come since had not lessened the crisis—that much Bailar’s blunt-edged data had shown. Yet the same progression of drugs and discoveries had convinced many of the nation’s top scientists and doctors that the war on this disease was being won. As with the case of human chromosomes, the best and brightest had chosen to believe and repeat the textbook line—not what, in many cases, they had seen and counted and measured with their own eyes.


Yet what was most surprising, perhaps, about the whole Bailar affair was not his sobering message, nor even its wholesale rejection by the cancer community. Rather, it was that it had all happened before. Three-quarters of a century before John Bailar’s public challenge, another statistician had offered a starkly similar warning.





Frederick Ludwig Hoffman was a wisp of a man, five feet seven inches tall and wiry thin. His receding blond hair was combed back; his high, wide forehead funneled to a mere point of a chin. The face was a cone, with prominent lines in his brow that looked as if they’d been carved by a palette knife. It was not that the man looked old or even tired for his forty-eight years. He looked merely as though he had lived. His eyes, large and serious and hollowed into the underside of his brow, seemed almost haunted. He bore an uncanny resemblance to Vincent van Gogh, who had been born not long before him only a few hundred miles from Hoffman’s hometown of Varel, in East Friesland, a stretch of Germany carved around the North Sea.


Hoffman had run away from those salt-marsh lowlands at the age of nineteen. Throughout his miserable youth he had failed at everything he had tried. His mother had berated him incessantly, brutally, as a lazy good-for-nothing. His father had died of tuberculosis years before, leaving behind a lonely ten–year-old boy who would grow weak and rheumatic into his teenage years. The young Hoffman had balanced on the edge of suicide—until the gift of a steamer ticket to America saved him.


When his ship docked at New York Harbor in November 1884, he had twenty marks (less than $5) in his pocket. He weighed only one hundred pounds. It was mere accident that immigration authorities did not suspect him of tuberculosis and send him straight back across the Atlantic.


Or maybe it was something else—a sign, perhaps, that his luck had changed. From the moment Hoffman stepped off the boat, it seemed his fortunes improved. Opposite to his every experience in Germany, the young immigrant excelled at whatever odd job he took, with each new clerkship or sales position or bill-collecting post leading to another. None of that quite explained how, on March 26, 1913, some three decades after sailing penniless from home, he came to be addressing the membership of the New Jersey Academy of Medicine.


Dressed in a high wingtip collar and Windsor knot, his beard and mustache trimmed to perfection, he looked like a person of stature and accomplishment. Which he was, to an extent. Hoffman had, by then, published 250 tracts and treatises on matters of public health, part of what would be more than 1,200 papers and books he produced during his lifetime. Yet, such prolific output aside, he was an unusual choice to deliver a medical speech to a society of physicians. That was because Hoffman wasn’t a doctor at all. He was an actuary. For a life insurance company in Newark.


The health care research he had done focused not on organs and cells, but on numbers—vital statistics, actuarial tables, census reports, claims records. Hoffman, the in–house statistician for the Prudential Insurance Company of America, had until then published an odd sprawl of studies that ranged from the prescient (drawing a link between “inorganic dust” and lung disease in coal miners) to the obscure (the underestimated dangers of railroad crossings) to the outrageous. He had caused a stir, in 1896, by asserting that the sharp health disparity between whites and blacks in late-nineteenth-century America was due to what he termed a “constitutional weakness” in the latter. (W. E. B. Du Bois had been one of several scholars to debunk the ridiculous assertion and challenge the data behind it; years later, Hoffman would largely reverse the position, contending instead that factors of environment rather than race accounted for any measurable health differences between blacks and whites.) Now he stood before a sober audience of doctors for a talk titled “The Menace of Cancer.”


Recorded by physicians in Egypt three thousand years before Christ, named by Hippocrates, found in bones from pre-Columbian Peru and Neolithic Europe, noted in writings of ancient India and Mesopotamia, preserved in the fossil record of prehistory, cancer had left its mark on man for so long and in so many places that it was almost pointless to point to a beginning. But, said Hoffman, this scourge had been awakened now into a kind of fury. New cases of cancer were surging by the thousands every year. All of a sudden, an ancient malady had become a monumental new threat.


The actuary summed up his warning in a single, heavily accented sentence:


It must be admitted that there are many perplexing problems in the analysis of cancer mortality which seem to contradict this conclusion, but as regards myself, I am not in doubt but that apparent increase in the cancer death rate, practically from year to year and from decade to decade, and for nearly every civilized country in the world, is not apparent, but real.


At the time, few if any practicing physicians thought cancer to be a significant public health issue. The disease was feared, but as a specter, as a monster under the bed. The chance of dying from cancer was remote, most medical practitioners believed, especially when compared with ubiquitous killers such as pneumonia, influenza, and tuberculosis.


Nevertheless, the man at the podium had seen something no one else had seen. And that was because he had done something no one else had done, at least with any precision: he had counted. Prudential’s methodical actuary had gone through his company’s own life insurance payouts for the previous year and had discovered that two words kept recurring in the ledgers: malignant neoplasm. Cancer.


A shocking number of deaths, primarily to policyowners forty-five or older, were due to cancer. During the first decade of the twentieth century, roughly one in every twelve deaths in men in that age cohort was the result of the disease; for women of that age, the figure was close to one in six. That made cancer, in Prudential’s experience, the leading cause of death for middle-aged and older women and the third-leading cause for men.


From there, Hoffman began scouring statistical data from dozens of other sources, from state health boards to hospitals. He found that cancer deaths nationally were increasing at an alarming rate. Hoffman told his audience what had happened in just the short span of a decade: For males twenty-five and older, the annual cancer death rate in the United States had jumped some 30 percent between the years 1901 and 1911; for females, rates had risen by nearly a quarter.I And the older the age group, the more dramatic the jumps. For men age fifty-five to sixty-four, for example, cancer death rates had climbed a stunning 39 percent between 1901 and 1911; for women the increase was 27 percent.


But Hoffman’s most glaring statistic was still to come. Unlike the others, this one was not a rate: it was a big, round number—and one that everyone in the auditorium could understand. By his calculation some seventy-five thousand Americans would die of cancer in 1913 alone, a number that was significantly higher than the government’s estimate. And the death toll was climbing fast.





The actuary’s speech drew a flurry of attention in the medical community—so much that when Hoffman redelivered it six weeks later at the American Gynecological Society’s annual gathering in Washington, DC, the New York Times sent a man to report on it. But even so, Hoffman’s conclusion that cancer was becoming a genuine and deepening problem for the nation was hard for many to accept.


The first question skeptics raised was whether Americans were really dying more from cancer . . . or less from other diseases, and particularly from tuberculosis. As terrifying as the threat of TB was in 1913, public health measures since the turn of the century had contained its spread (decades before the discovery of antibiotics even) so that that rate of death had fallen by a quarter since 1900. There were similar drops in mortality from diarrheal diseases, scarlet fever, and other childhood infections. Women were also less likely than at the turn of the century to die during childbirth. When all of these advances were taken together, the skeptics said, Americans who might otherwise have perished young were now living long enough to die of cancer. (Hoffman had, however, made such adjustments for the aging population in his calculations.)


Beyond the aging issue were other reasons for doubt. Cancer, for instance, was better understood than it had been in the past, meaning that physicians were more likely to diagnose it. How was one to know whether cancer rates were truly rising or whether pathologists were doing a better job of identifying it as the cause of death?


A third complaint, by contrast, was that cancer remained so poorly understood that medical workers ascribed whatever ailment they could not diagnose to this family of diseases. Who knew how many mysterious infections or chronic conditions were written off as cancers?


Finally came an argument that had little to do with Hoffman’s data: even if his dire warnings were true, people could not be trusted with the knowledge that cancer was on the rise. The American Medical Association called it “cancer phobia.” The mere “specter” that any mole or wart could be diagnosed as cancerous, said the AMA, was “capable of shattering even a normal mentality.” It might even drive some to run away from the doctor rather than seek help.


There was a measure of truth to all of these complaints—but together, they did not change the fact that Hoffman’s cancer findings were essentially correct. What they did prove to the actuary, however, was that he would have to do a better job of making his case.


Convincing the world that numbers currently so small could mean something so enormous in the coming decades, he knew, would require a statistical investigation unlike any other. Hoffman got to work. He devoted the next two years to compiling a survey of cancer prevalence and death so thorough that when the Prudential Insurance Company published Hoffman’s findings in May 1915, it was obvious even to skeptics that his claims were valid.


At 826 dense pages, The Mortality from Cancer Throughout the World was the most comprehensive global census of a single disease ever done. Hoffman had sifted through data from not only the Prudential, but also from the Mutual Life Insurance Company of New York, the Washington Life Insurance Company, the Gresham Life Assurance Society, Clergy Mutual, Northwestern Mutual Life, and some two dozen other American companies. Outside of the United States, he had studied figures from the Scottish Widows’ Fund, the Gotha and Germania companies of Germany, the Austrian Phoenix, and many others, compiling them into 121 neat tables of raw fatality counts, causes of death, and percentages. He had pored over the records of institutions ranging from the Frankfurt Medical Society to Britain’s Imperial Cancer Research Fund and dissected scores of articles in the medical literature. He’d canvassed officials in state after state, city after city, in twenty-four countries, compiling records from Tasmania, Australia, to Lima, Peru (an additional 378 statistical tables). In the end, he had arrived at a lamentable truth nearly identical to his findings two years earlier.


There were now more than eighty thousand deaths from cancer a year in the United States, and the pace was increasing by a blistering 2.5 percent each year. “If the present rate of increase continues unchecked,” Hoffman exclaimed, “the annual cancer mortality in the continental United States will soon exceed 100,000!”


But the cancer menace wasn’t just a problem for the United States. Combining the returns for the United Kingdom, Norway, Holland, Austria, and a half dozen other countries, Hoffman found that the death rate from cancer had doubled in just thirty years. The trend had climbed mountains and crossed oceans; it had transcended language and culture and race. The plague was universal.


The change in death rates was not the only thing the statistician had uncovered in his survey. He also found more evidence to support the connection of “chronic irritation” from smoking with the rise in cancers of the mouth and throat. “The relation of smoking to cancer of the buccal [oral] cavity,” he wrote, “is apparently so well established as not to admit of even a question of doubt.” (By 1931, he would draw an unequivocal link between smoking and lung cancer—a connection it would take the surgeon general an additional three decades to accept.)


Nor did Hoffman neglect the future financial cost of this subterranean epidemic. By the end of 1914, 40,204,119 life insurance policies were in force in the United States. “It is for this reason,” Hoffman noted, “that life insurance companies are directly interested in the nationwide effort to control a disease, which has not inappropriately been described as a scourge.”


As the Prudential man saw it nearly a century ago, the nation—and indeed the world—was about to assume the biggest casualty risk in history, and it was unaware. Dangerously so. No reserves had been set up to cover this cancer burden. It was a disaster in the making.





Hoffman was right. What a lone actuary in Newark saw reflected in his ordinary insurance tables is what we now see reflected in history.


In 1913, the year Hoffman issued his meticulous warning to the New Jersey Academy of Medicine, cancer was the eighth leading cause of death in the United States—behind accidents, diarrheal disease, stroke, nephritis, pneumonia/influenza, tuberculosis, and heart disease. A year later it rose to sixth. A decade later it was fourth. Three years after that, third.


By 1927, cancer was killing some 145,000 Americans a year. Even so, it took another decade, until 1937, for the nation to awaken to the crisis. Early in the year, Henry Luce’s Fortune magazine published a cover story entitled “Cancer: The Great Darkness,” which highlighted the soaring mortality numbers and asked why, when so many American lives were being lost, so little money and effort was being spent on cancer research. Quickly, similar articles followed in two other magazines owned by Luce, Life and Time. The trio of articles prompted tens of thousands of Americans to write their congressmen and senators demanding action—with one historian later calling this response to the cancer threat a “spontaneous national referendum.”


It took just weeks for a spate of cancer-battling resolutions to sweep through various congressional committees. “The people,” as Thomas Parran Jr., Franklin Delano Roosevelt’s surgeon general, would later reflect, had “accepted the idea that a disease which takes a sweeping toll of lives each year from the productive ages of our population; a disease which knows no state or county boundaries; a disease which is so costly in its diagnosis and treatment that but few of its victims can pay the costs unaided—is a public health problem.”


Still, the dilemma that Hoffman had faced when he announced his startling findings a quarter century earlier remained. So little was known about the disease—how seemingly normal cells transformed into lawless hordes, how they infiltrated faraway organs, escaped the vigilant sentries of the immune system, survived in tissues devoid even of oxygen—that it was hard to know how to proceed. So Congress did what it does well: it requisitioned a sparkling new research center in which to figure out such mysteries.


America’s first assault on cancer began in 1937 with the construction of a $750,000 “National Cancer Institute” on a stretch of donated land called Tree Tops, in Bethesda, Maryland. Ninety-six senators—the entire membership of the Senate—signed the bill that year to create the center, making it the first time in history that a measure had been “sponsored” by the full slate of either legislative chamber. And that, said one senator, was testament enough to the government’s “grim determination to stamp out a disease that was threatening every home in America.” The following year cancer would claim the number two rank among America’s killers, overtaking every other cause of death except for heart disease, a spot it still claims today.


Figure 1


THE CANCER CENTURY
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And so it went for the three and a half decades that followed. Until 1971, when the National Cancer Act was signed into law and a new “war” against the cancer menace was declared by President Nixon.





And so it has gone for the four decades since. Americans continue to die from the illness at a startling rate. The rise in annual deaths is not quite as steep as it was in the early part of the last century, when the Prudential insurance man raised his alarm, but the mountain is already so high that any direction other than down is alarming: the latest war on the disease has not lowered the burden.


If anything, the toll’s relentless rise looks more singular and dramatic now because so many other plagues of old and middle age are in retreat. Consider the progress made against heart disease: the number of yearly fatalities for every hundred thousand Americans—what researchers call the “crude death rate”—fell 47 percent between 1970 (the year before the cancer war began) and 2010 (the latest figures available in January 2013).


But even this remarkable drop merely hints at the scope of the turnaround. To grasp the drama, one has to look at the raw numbers. From 1970 to 2010, America’s population swelled by more than 100 million. Its residents aged and fattened. Yet there were 138,000 fewer deaths from heart disease in 2010 than in 1970.


Figure 2


DEATHS FROM CANCER AND HEART DISEASE:


TWO VERY DIFFERENT PICTURES OF PROGRESS
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SOURCES: CDC, NATIONAL CENTER FOR HEALTH STATISTICS; U.S. CENSUS BUREAU


The United States now has tens of millions of additional beating hearts racing to catch commuter trains and airplanes, thumping their way through traffic jams and long office meetings—but fewer of them are breaking down each year.


Nor is this seeming miracle an outlier. The crude rate of death from stroke—then the country’s number three killer—has been more than cut in half since the Nixon era, which translates into 78,000 fewer deaths per year. The death rate from influenza and pneumonia has dropped by over 40 percent (equating to 13,000 fewer deaths a year); liver disease, by more than a third.


The pattern holds, strikingly, for causes of death that have nothing to do with chronic illness—from fire-related fatalities to accidental drownings to deadly strikes of lightning. Even to car accidents. America’s highways now carry 140 million more vehicles than roads did in 1970. Freeways across the country snarl with congestion. Road rage has not so quietly entered the lexicon. And still there were 19,000 fewer motor-vehicle-related fatalities in 2010 than in 1970.


The tale can be summed up in a single syllogism: Over the past four decades, the crude mortality rate for all the myriad causes of death apart from cancer, considered together, has dropped 24 percent. The same rate for cancer, meanwhile, has climbed 14 percent.


Some 580,000 Americans now fall to Hoffman’s menace in a single calendar year—as do an additional 7 million people around the globe.


No great insight or observation is required to see that we are far from victory in the long war on cancer. It takes no leap of logic to conclude that our strategy is flawed. All it takes is a little counting.





I.  When Hoffman made statistical corrections for differences in population age during the two periods, the percentage leaps were nearly identical to those cited: just over 30 percent for men and 22 percent for women.





Chapter 2


The Truth in Small Doses



If the rising toll from cancer is plain to see, if the hard numbers from death registers seem an unshakable reality, there is another way to count them. The method is so firmly established, and so commonly used by health care researchers and policymakers, that few remember anymore that it’s a statistical sleight of hand. But that it is—and one powerful enough to transform nearly six hundred thousand annual deaths into a victory-in–progress.


To see its magic at work, one has only to read the lead commentary in the November 15, 2007, issue of Cancer, the venerable journal published by the American Cancer Society. Here, a group of top epidemiologists and statisticians from the National Cancer Institute and other institutions shared what seemed to be exciting news: “Overall cancer death rates decreased by 2.1% per year from 2002 through 2004, nearly twice the annual decrease of 1.1% per year from 1993 through 2002.”


The study prompted the American Cancer Society to say in a separate report, “Death rates are declining in measurable, inspiring numbers.” The NCI, meanwhile, announced the findings on its own website, under the banner:


ANNUAL REPORT TO THE NATION FINDS


CANCER DEATH RATE DECLINE DOUBLING


Hundreds of news outlets across the United States ran with the story, with most echoing the “doubling” theme.


“Cancer Death Rates Dropping Fast,” blared the Washington Post, running a story by the Associated Press. “The news has never been better in the war on cancer,” echoed the on–air reporter for the CBS Evening News—with anchor Katie Couric, a celebrated anticancer campaigner in her own right, remarking that the study was “the clearest sign yet that all the research, new treatments, and plain old nagging are having a dramatic effect in reducing cancer deaths in this country.”


Leaders of the cancer effort, from public officials and cancer center directors to famous oncologists, embraced the news as if it were an exclamation point on a sentence they’d read long ago. The cancer “death rate” had been declining for a decade and a half; every epidemiologist knew that after all.


Over the next few years, several additional studies would reinforce the 2007 findings. The cancer death rate was seen to be falling so precipitously that a few experts were now openly predicting an end to the plague in the coming few decades.


Andrew von Eschenbach, NCI director from 2002 to 2005, had famously pledged early in his term to “eliminate suffering and death due to cancer by the year 2015”—a goal he had repeated so many times it had become a part of the NCI’s mission statement. At the time, much of the cancer community snickered at the presumption. The numbers arriving in an American Cancer Society report in January 2013, however, made the prospect almost conceivable. Between the years 1990 and 2009, the death rate for the disease was reported to have dropped 20 percent, an achievement the ACS hailed as a “milestone.” Almost twenty years of steady declines in cancer death rates, boasted a charity press release, “translates to almost 1.2 million deaths from cancer that were avoided.”


Only a cynic, it seemed, could not have been elated by the finding. Yet, for anyone who had been following the raw numbers coming from the National Center for Health Statistics (NCHS), the US government’s chief collector of mortality data, the wave of celebratory reports must have caused some cognitive dissonance. There were 567,628 deaths from cancer in 2009, some 62,000 more than there were in 1990. How was it possible that an additional 62,000 cancer deaths per year could translate into a celebration? (Sixty-two thousand deaths is more than US losses from the entire Vietnam War.) How could anyone have scanned the rising toll from cancer, decade after decade, and concluded that the “news had never been better”?


Herein lies one of the fundamental misconceptions of the cancer war. Unraveling it requires a relearning of words and concepts that most people assume they understand. Cancer accounting, in this respect, is much like financial accounting, where terms that mean one thing to corporate executives and Wall Street analysts are often construed as something else by the lay investor. In the same way that “profits” and “cash flow” and “risk” have been redefined by thousands of companies over the past few decades, so the familiar notions of “death” and “counting” have been reinterpreted in the realm of cancer research.





The annual death toll is what statisticians call a crude measure. It has yet to be refined, shaped, or processed. It is simply what it is: a tally of death certificates. When that raw number is viewed in relation to a given population, the statistic is referred to as a crude death rate, which is traditionally presented per every 100,000 people in the group being studied.


There is nothing exotic about the concept. The “rate,” in this case, is a simple exercise of division (the number of cancer deaths in a calendar year)/(the number of individuals in the population). Many of us rely daily on some form of crude rate—every time, for instance, we eye the calories per serving on the back of a cereal box or size up prices per gallon at the gas pump. Such rates are as ubiquitous as they are straightforward. And in the case of cancer or any other ailment, crude rates offer the best gauge of the burden of disease in a given year.


In 2009, for example, the crude death rate for cancer in the United States was 184.9 per 100,000 people, a figure that does not seem particularly immense until one considers that a nation of 307 million (the population of the United States that year) has 3,070 “slices” of 100,000 people. Multiplying 184.9 times 3,070 yields an annual death toll of 567,643—just about what the actual death count was that year (567,628).


In 1990, 505,322 cancer deaths were recorded in the United States, a nation then of 248.7 million people—which works out to 203.2 deaths per every 100,000 residents.


So the crude rate did, in fact, go down over these nineteen years (from 203.2 to 184.9), which is good news. Yet, this encouraging 9 percent decline is less than half the drop reported by the NCI for the same period. The difference translates to tens of thousands of lives each year.


Go back to the start of the modern cancer war, and the disconnect becomes far more dramatic. Per the figures posted by the NCHS, the 2009 crude rate of death is up 14 percent from its level in 1970 (even with the recent drop). Leaders of the national cancer effort, however, maintain that the death rate actually fell 13 percent over the same period.


The divide between these versions of history, it’s worth noting, has nothing to do with the underlying number of dead. And no one is lying. The confusion stems from the term death rate itself. This first meaning gap begins here.





When talking about the progress made against cancer or other illnesses, officials seldom mention crude rates. They instead refer to a statistic called an “age-adjusted” or “standardized” rate. Adjusting a crude rate lets a researcher filter out a factor that would otherwise trip up many epidemiological investigations: namely, the age of the population being studied.


There is good reason for this filter: advancing age is such an enormous and obvious “risk factor” for the development of cancer (just as it is for nearly every other major illness) that its shadow often hides any other factor. The median age of cancer incidence, for example, is sixty-six—meaning that half of all cases are diagnosed in people over that age and half under it. That means that any region with an older population is likely to have a higher rate of cancer incidence and death than one with younger residents, simply on the basis of age distribution alone.


Figure 3


AGE DISTRIBUTION OF NEW U.S. CANCER CASES


[image: image]


SOURCES: Howlader et al. 2012, NCI SEER CSR 1975–2009, table 1.10.


To see how powerful the age effect can be, one has only to compare cancer mortality in the states of Florida and Texas. In 2009, the Sunshine State recorded some 41,000 deaths from the disease—far more than might have been expected from a population of just under 19 million. (The crude death rate was 217, well above the national average.) Texas, by comparison, with some 6 million more residents than Florida, had nearly 5,300 fewer cancer deaths during the year. On the basis of such raw mortality figures, one might suspect that Florida is a hotbed of carcinogens, or, alternatively, that hardscrabble Texas has been overrun by nonsmoking, yoga-practicing vegans.


Neither is true. Florida’s excess cancer mortality is tied simply and irrevocably to its oceans of retirees. More than 17 percent of state residents, according to the 2010 census, are sixty-five or older (by far the highest share in the United States), compared with just 10 percent for Texas (the nation’s third-lowest).


But what if one were to pretend, somehow, that both states have an equal proportion of residents at each specific age—the exact same percentage of twenty-six-year-olds, fifty-year-olds, and seventy-year-olds? Then, one would find that Texans, overall, have a higher probability of dying of cancer than Floridians have.


Such an exercise is indeed possible thanks to an ingenious statistical construct that dates back to 1844. The invention, now called the standard population, was conceived by a little-known Englishman named Francis Gustavus Paulus Neison, who, like Frederick Hoffman, was an actuary at a private insurance firm. Neison hatched the idea in order to compare death rates among London neighborhoods. Though the concept took another forty years or so to catch on in British statistical circles, and forty more to spread to the United States, it has since become a universal tool in the accounting of death and disease.


A standard population is, in short, a fictional population that serves as a universal template for health comparisons. Before the rates of disease in any two counties, states, or countries can be compared “apples to apples,” Neison contended, their actual age distributions have to be made identical. The simplest way to do this, he proposed, is to realign the age breakdown of every subpopulation in the country (or in the world) so that they match the imaginary one’s.


To say that the standard is imaginary is not to suggest that it is drawn from thin air. It generally mirrors the actual population in a given census year: the current US standard, for example, faithfully copies the age pyramid reported in the 2000 census. (Prior to that, the template was based on the 1970 breakdown, though many researchers still clung to the 1940 model, or to another one entirely.)


But unlike a real population, this population is frozen in time, a statistical Neverland in which no one gets older or dies. None move in or out. Whatever flux the broader world might experience, the distribution of ages here remains in suspended animation for thirty years or longer—that is, until a new template assumes its place.


Whatever the standard chosen, to calculate an age-adjusted death rate for cancer, for instance, a researcher first has to measure the actual (or crude) cancer death rate for every age group in the region (i.e., those four years old and under, five through nine, up to eighty-five and over). Each of these age-specific rates is then “adjusted” by a percentage factor that reflects the group’s fixed share in the standard population. Adding up the lot results in an overall age-adjusted rate for that area.


The exercise has merit. Eliminating the variable of age makes it possible to see important disparities that would surely be missed by looking at crude rates or counts alone. Thanks to Neison’s clever device, for example, it is plain to see that African–Americans have a shockingly higher risk of death, matched age to age, than white Americans across a spectrum of cancers. (This has been the case for decades.) Or that, since roughly the 1960s, white men in Montana have experienced unusually high rates of death from prostate cancer compared with white men in most other states. Or that women in Spain and Japan have a dramatically lower risk of dying from cancer than American women do.


Why these patterns are true—are the differences due primarily to diet, lifestyle, environment, genetic makeup, access to care, something else?—are mysteries that standardizing alone cannot solve. But this method has at least allowed once-unseen differences between groups to emerge into plain sight.


Given how eye-opening it can be to compare age-adjusted rates among different populations at the same time, it might seem no great leap to use the method for comparing the same population at different times. Here, though, is where more confusion arises.


The aim of the first is to unearth often subtle variances in risk that would otherwise be obscured. The point of the second, ostensibly, is to assess progress over time. (This is clearly what the American Cancer Society implied it was doing in reporting the drop in the US cancer death rate from 1990 to 2009. The message was that the US cancer burden had not only gone down, but gone down dramatically.)


In the case of the first, Neison’s clever game is played by—and generally for—epidemiologists, who know all along that it is a statistical construct. A useful fiction. In the case of the second, though, only a tiny fraction of people realize that such is the case.


Of the millions of people who heard the cancer establishment’s upbeat message, few were aware that the “death rates” in question had little to do with the actual frequency of cancer death in the actual US population during those years. Most people assumed the rates were, well . . . real.


Such assumptions are hardwired into human nature. We are primed to read any rate or number as a true measure. This instinct is especially true when it comes to data on injury and death. War casualty figures, the published reports of tsunamis and hurricanes and plane crashes, all recount the number of wounded (injured) and dead. Murders are reported as a simple toll—or as a crude rate, say, for every 10,000 residents in the city or state. When the World Health Organization or CDC offer situation updates on the spread of an infectious disease, such as the H1N1 “swine flu” pandemic of 2009, they tell of the number of those infected and killed. Of the thousands of reports filed on the events of September 11, no one ever thought to age-adjust the victims.


Standardized rates are different. They are not measures of burden—of how many people have gotten a disease or died from it during a given period—they are rather gauges of risk. And even risk, in this context, does not mean what the average person thinks it means. What is being evaluated is not absolute risk, but rather the comparative risk of two or more populations aligned to the same mythical age standard. Change the standard, and—poof!—the measure of risk changes with it.


For a glimpse of the extraordinary and inherent malleability of such rates, consider the following published rates for lung cancer deaths among US women in 1990 (Table 1). Even when the same standard population year is used (see shaded area of table), the “value” implied by any age-adjusted rate can change based on something as minor as how many age groups (five-year breakdowns or ten–year breakdowns, for example) are used in the calculation, or even on whether or not one uses rounded population numbers.


Table 1


When Age-Adjusting Keeps Adjusting . . .


Age-Adjusted Death Rate from Lung Cancer in 1990 for Females (All Ages)—as Reported in Various Official Government Sources
















	 


	Published rate (per 100,000 people)


	Standard population year cited


	Number of actual deaths undercounted*


	% below actual count*







	Health, United States, 1998


	26.2


	1940


	16,731 


	33.4%  







	Health, United States, 2000


	25.6


	1940


	17,496 


	34.9%  







	Health, United States, 2002


	37.1


	2000


	2,833


	5.7%







	SEER Cancer Statistics Review, 1975–2005


	36.8


	2000


	3,216


	6.4%







	SEER Cancer Statistics Review, 1973–1993


	31.6


	1970


	9,846


	19.6%  








* Compared with the raw number reported in 1990. Estimate of undercounting is calculated by multiplying age-adjusted rate by 1,275. (On April 1, 1990, there were approximately 127,500,000 female residents in the United States, or 1,275 “segments” of 100,000 each.) This figure is then subtracted from the confirmed number of female lung cancer fatalities that year (50,136), based on death certificates.


SOURCES: National Center for Health Statistics, HUS 1998, p. 235, table 41; HUS 2000, p. 195, table 40; HUS 2002, p. 151, table 40; Ries et al. 2005, SEER 1975–2005, p. 8, table XV-6; Ries et al. 1996, SEER 1973–1993, p. 6, table XV-6. For complete source information, see List of References.


If nonexperts are unaware of the distinction between crude rates and their standardized counterparts, it is perhaps surprising how many experts are as well. Alas, the tendency among veteran researchers and policymakers to conflate age-adjusted rates with the true burden of disease is so common that the National Center for Health Statistics has issued one caveat after another telling people not to do so. Warns one of the agency’s instructional guides:


The age-adjusted death rate does not reflect the mortality risk of a “real” population. The average risk of mortality of a real population is represented by the crude death rate. The numerical value of an age-adjusted death rate depends on the standard used and, therefore, is not meaningful by itself.


Cautions another:


It is very important to realize that the age-adjusted death rate (ADR) is an artificial measure whose absolute value has no intrinsic meaning. The ADR is useful for comparison purposes only, not to measure absolute magnitude. (To compare absolute magnitude, crude rates are used.)


If nothing else, this mouthful of a term—age-adjusted death rate—ought to signal its own modest warning, suggesting that the meaning may not be quite so obvious. But then, much of the time, the ungainly modifier is dropped like a dinner jacket, and by the time the news is passed along to the public, death rate has often settled into deaths. As a result, millions of people miss the enormous hypothetical that follows each report of victory in the war on cancer. Even the experts breeze by this elephant of an “if”:


Yes, cancer deaths have been falling . . . but only if the United States is a living wax museum where each inhabitant’s age is fixed for eternity. Only if real life is a still life.


It isn’t, of course. The country’s population grew from 1990 to 2009—not only much bigger (adding 58 million residents), but older, too. The nation’s median age jumped by nearly four years, to 36.7.


Moreover, it aged in a nonobvious way. America, it turned out, began to bulge in the midriff, like a caricature of a prosperous middle-aged burgher. Over this brief span of time, for instance, the cohort of 45-to-64-year-olds surged by more than 33 million people—increasing its representation in the overall population by 7.3 percentage points as the proportions of younger groups, in turn, declined.


This is exactly what real populations do—they swell and shrink in often sweeping ways. America in 2009 looked no more like the 2000 standard than a distant cousin, and it resembled even less the America of 1990. The cohort of 45-to-64-year-olds in 2009 accounted for nearly 26 percent of the US population, far above the share reserved in the 2000 template (22 percent), and in 1990 (19 percent). And by 2020, this crop of baby boomers will constitute a still larger share of the country.


The point is important. For here, in this group of middle-aged Americans, can be found more than a third of all new cancer cases and more than a quarter of all deaths. Each year, the disease kills more people in this otherwise vital age group than the next three leading causes of death (heart disease, accidents, and chronic lower respiratory disease) combined.


So if for no other reason than the group’s surging numbers, there were more cancer fatalities in 2009 among 45-to-64-year-olds—some twenty-three thousand more, in fact—than there had been nineteen years earlier. The group’s share of overall cancer mortality, moreover, had gone up, not down since 1990. Yet by the time the raw mortality figures for 2009 emerged from the standardization model, most of these additional deaths had vanished from the accounting. Scaled out of the age-distribution model, they simply did not exist. Gone were thousands of people, relegated to a statistical potter’s field.


By the NCI’s accounting, the “death rate” for this ample slice of the population fell an incredible 31 percent over the period.





As great as the undercounting has been, the more profound concern is not what has already happened, but what will.


A demographic storm is coming to the United States. According to the Census Bureau, the number of Americans age sixty-five through eighty-four will soar in the coming decades. And as high as the actual cancer death rates are in the great swath of middle age (where much of the boomer generation now sits), they are over three times higher in the age group above.


Already, according to the 2010 census, nearly 35 million people between the ages of sixty-five and eighty-four reside in the United States. By 2025, this age group is projected to number 57 million, representing roughly 16 percent of the nation.


The shift in the population pyramid will be as consequential for America as it is colossal. Legions of social scientists and think-tankers have already spun one scary scenario after the next on the fates of Social Security and Medicare. But the sheer scale of the country’s expanding cancer burden has yet to be recognized by those entrusted with measuring it. Nor is this fast-rising burden likely to be acknowledged in the NCI’s annual progress reports anytime soon. After all, in the official playbook, the proportion of people age sixty-five through eighty-four stands at a mere 11 percent . . . and that figure is not due for a revision until 2030.I


Eventually, of course, the cancer leadership’s own assessment will have to catch up with reality. America’s aging population cannot be filtered out of the question “How many people are dying of cancer?” It is not a confounding artifact in the cancer burden. It is the main driver.





Cancer death rates aren’t the only statistics that convey a misleading picture of progress. So do the numbers for patient survival. Here, too, the cancer community’s official measure paints over the experiences of millions of patients and their families. Here, too, making sense of the numbers requires relearning a concept most people think they understand.


The confusion centers on the statistic commonly called the survival rate. According to the most recent data from the National Cancer Institute, some 67 percent of new patients are expected to “survive.” As with the age-adjusted death rate, however, the cancer world’s definition of survival tows behind it a string of asterisks. The actual statistic, compiled by researchers at the NCI’s surveillance and epidemiology arm—a program called SEER—gauges something more limited: the percentage of cancer patients who are still alive five years after their diagnosis.


This “observed survival rate,” then, is rejiggered slightly so that it can be seen in relation to those in the general population (of the same age, sex, and race) who would ordinarily live that long. The aim is to filter out deaths from causes other than cancer, and in this case, the adjustment makes sense. If an eighty-year-old man dies three years after being diagnosed with early-stage prostate cancer, one should not assume that cancer was the cause. In many older men, the disease is so slow-growing as to be a nonfactor.


Reflecting both this broader context as well as the limited time horizon, the statistic is officially termed the five-year relative survival rate. But whether the full name is used or not, the measure leaves out a critical piece of information: it gives no clue as to how many survivors are free of their disease. Included in this percentage are tens of thousands of patients who will be battling their cancers to the five-year mark and beyond, who will spend the first half decade of their ordeal enduring one toxic treatment protocol after the next.


Unmentioned in the tally of survivors is how many are likely to relapse after the five-year benchmark or succumb to metastases later on. The overall survival rate in breast cancer, for example, declines another five percentage points between five years after diagnosis and ten. In kidney cancer and leukemia, the drop-off in survival soon after the five-year mark is steeper. Nonetheless, in official recordkeeping, a patient who dies after a grueling six-year fight with breast cancer is placed in the “survived” category. (By such accounting, the late Elizabeth Edwards is considered a treatment success.)


The National Center for Health Statistics, trying to correct the common misperception, says the measure is properly “used to estimate the proportion of cancer patients potentially curable.” When authorities in the cancer war speak of gains in patient survival, though, they rarely hint at how tentative the official assessment is. It is like an infantry commander declaring that a key hill has been taken, without mentioning the enemy troops massing nearby, who may take it back the next day.


To be sure, any statistical measure has its limitations. Whatever the flaws of the official survival rate, it does make clear that a greater share of patients today are living at least five years with their cancers compared with the mid-1970s. The most recent rate (available in January 2013) is some 19 percentage points higher than the rate in the late 1970s—an achievement that the American Association for Cancer Research told Congress is “a direct result of our national commitment to funding cancer research, screening, and treatment programs at the NCI, NIH, and other agencies across the federal government.”


So where’s the catch? Though more cancer patients are living longer today—and even, in some cases, beating their diseases outright—only a small portion of that improvement has derived from advances in cancer treatment, or at least from any medicine that has come to the clinic during the past quarter century. Despite the seemingly endless procession of discoveries in the lab, despite the spate of reported “wonder drugs,” the deadliest malignancies are still nearly as deadly in 2013 as they were at the start of the cancer war (see Figure 4). Fewer than a fifth of Americans diagnosed today with a cancer of the lung, pancreas, liver, or esophagus are expected to live five years. Likewise, cancers of the stomach, brain, and ovary largely remain the killers they were at the start of the cancer war.


Figure 4


DEADLY AS EVER


This year, hundreds of thousands of people in the U.S. will be diagnosed with a cancer in which the five-year survival rate is less than 50 percent.
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SOURCES: Siegel et al. 2013, Cancer Statistics, 2013, table 12. Howlader et al. 2012, table 1.4, cite slightly lower patient survival rates for the period 2002–2008.


As oncologists point out, even modest improvements in the survival rates for such cancers are hardly negligible to the patients who are now living longer. “We’re making incremental—first base, second base—gains in the major solid tumors,” Gwen Fyfe, a physician and former Genentech executive involved in cancer drug development, told me years ago. “If you’re looking for a cure, that’s disappointing. On the other hand, if you are a physician taking care of patients, these are steps which translate into real patient benefit—getting to go to your child’s graduation, having Christmas, having an anniversary. Those are things that make a big difference in people’s lives.”


But even in the case of a common malignancy such as breast cancer, where overall five-year survival rates now approach 90 percent and which many oncologists now consider a treatment success story, the bulk of the improvement since the 1970s has not derived from “breakthrough” drugs and other research advances; rather, as will be made clear in chapter 6, the change is due mostly to the fact that we are now catching a greater share of cases in earlier stages, when tumors are far easier to remove and treat. Indeed, to the extent that progress has been made in improving patient survival, it is due less to the things on which Americans spend many billions of dollars a year (cancer research and treatment) than to what we have long given short shrift (early detection).


To understand how this could be possible, it helps to examine the official survival rate through a different prism—the “stage at diagnosis,” or how far the malignancy has advanced at the point at which it is detected (Figure 5). With some notable exceptions, patients diagnosed today with a localized (early-stage) cancer have an excellent chance of living at least five years. That’s great news, certainly—but such was the case in the 1970s as well. And sadly, the same parallel can be seen for those diagnosed with an advanced stage of cancer: Outcomes for most patients have improved little over the decades.


There is one critical difference between now and then, however. It is scale. In 2013 alone, some half a million Americans will be told they have a cancer in which the overall survival rate is less than 50 percent. That is far larger than the number who faced such a diagnosis in 1971.


Figure 5


TWO REALITIES


Even four decades ago, most patients with early-stage disease lived at least five years. But patients with metastatic cancer still face nearly the same dire odds they did at the start of the cancer war.
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SOURCES: Cancer Statistics for years 1986, 1992, 2008, and 2013 CA Cancer J Clin (American Cancer Society)





The distorted, or incomplete, accounting of our progress is not the fault of a single individual, or two, or ten. There is no conspiracy at work, nor even perhaps the intention to deceive. Rather, the distortion has been spread through academic training and long-standing practice. It has been woven into the cancer culture itself. That diffusion is what makes it so credible, and so troubling. The ease with which the concrete is transformed into the amorphous, at which flesh and blood withers into the abstract, is the ease of convention. Cancer’s data keepers and crunchers are not deliberately misleading us. They are simply performing the same adjustments that others have done before them. Their formulas are trusted and venerable—even logical within their own cramped universes of meaning.


Some researchers privately acknowledge that the official gauges of cancer progress do not reflect the reality of the growing cancer burden. But as with those who counted the correct number of human chromosomes (and then disregarded it), almost no one has publicly questioned the way cancer mortality and survival are assessed. Instead, the cancer world draws further into its paradox—into the cultural koan that seems as if it could have been lifted from young Alice’s Wonderland: We see only what we measure, and we measure only what has been measured before.


The thinking guides research that goes well beyond the assessments of mortality and survival, well beyond the calculations of either risk or burden. So deeply embedded is this cultural doctrine that it seems to drive the development, testing, and even regulatory approval of cancer medicines. The oncology world’s strange traditions of measurement turned dozens of failed agents into “wonder drugs”—into “breakthrough” discoveries. And no one seems to acknowledge that they don’t work. Or hardly anyone, that is.





At first glance, the April 2003 edition of the Journal of Clinical Oncology was nothing out of the ordinary. The JCO is the official journal of the American Society of Clinical Oncology, which in turn, is the official guild for some twenty-seven thousand practicing cancer doctors. In the hierarchy of cancer journals, JCO ranks way up at the top. As such, reports of the most exciting and highest-impact clinical trials are often published here first. But as with any medical journal, the vast majority of its contributions tend toward the workaday. In medicine, lightning bolts do not strike often.


The April 2003 issue carried three dozen articles reporting on various stages of clinical trials, potential prognostic tools for cancer, long-term outcome studies, and even an investigation of the role of faith for patients in making decisions about their care. (The authors concluded that faith in God was important—but ranked second after faith in one’s oncologist.) Chances are that few busy cancer doctors made it to the thirty-first article in the issue, “End Points and United States Food and Drug Administration Approval of Oncology Drugs.” But the article contained probably the most important finding JCO had published in years.


When a pharmaceutical company believes it might have an effective drug compound and wants to test the molecule in humans, it files for what is called a New Drug Application, or NDA. That gets the long journey to approval rolling. The FDA, which oversees the process, requires a tremendous amount of evidence to support any drug approval, which means that the developer (known in the endless jargon of the industry as the sponsor) has to send in reams of data, covering not only every patient in every human trial, but nearly every preclinical study as well. The agency’s reviewers pore over the information and present a recommendation to an advisory committee, which, after a public hearing, gives either a yea or nay. The FDA then makes the final decision on whether to approve the drug for sale.


In theory at least, a compound is given the okay if it meets two criteria. First, the sponsor has to demonstrate in clinical trials that the drug is safe, or reasonably so in the context of its intended use. An antibaldness drug, for example, would be expected to have no major side effects. When the aim is to treat cancer, on the other hand, FDA regulators often give a passing grade to brutally toxic chemicals. (The vast majority of cancer medicines in use today are poisons, essentially. Their job is to kill cells.)


The second hurdle for any investigational drug is to prove that it does something useful. Federal regulators generally do not approve an agent unless it is shown to be more effective in treating a condition than the “standard therapy” (the one already on the market). But again, depending on the disease, the spectrum of judgment can be wide. For new would-be cancer drugs, the bar for “efficacy,” as the FDA calls it, can be low.


What the three authors of the prosaically worded “End Point” study did was to show exactly how low. They went back nearly thirteen years from November 2002 (to January 1990) and examined each of the seventy-one occasions when the FDA told a company it was okay to market a cancer drug. Then the authors recorded the stated reason for approval: Did the new drug improve patient survival compared with existing therapy? Was it better tolerated? Did it lessen nausea?


The results were shocking: 75 percent of the permissions were granted for a reason other than that the drugs helped patients live longer. It is the kind of sentence you have to say out loud, slowly, for the meaning to seep in: three-quarters of the cancer medicines approved over the period did no more to keep people alive than the older, cheaper treatments did. These were the rare compounds that made it through more than a decade’s worth of animal and human testing, with each drug, on average, costing hundreds of millions of dollars to develop. In some cases, patients or their health insurers had to pay as much as $20,000 per month for these new medicines.


Telling as the statistic was, it was also remarkable who told it. The study’s senior author was Richard Pazdur, a former practicing medical oncologist at MD Anderson Cancer Center, in Houston, who was then, as now, the FDA’s chief regulator of cancer drugs. Pazdur has been the agency’s “cancer czar” since April 1999, when he gave up not only his flourishing clinical practice, but also a tenured professorship at the University of Texas to go to Washington.


“The overwhelming reason why oncology drugs do not get approved in the United States, is the failure to demonstrate efficacy,” Pazdur sums up. “To put it in [blunter] words: It’s the efficacy, stupid.” The vaunted new cancer drugs are simply not keeping people alive.


To understand how paralyzed the cancer research effort is, however, it is important to know why—if not for prolonging lives—the myriad agents in the Pazdur study were approved. In half of the cases (50.7 percent), the primary reason was something called “partial tumor response rate.”


That sounds reasonable enough, but it represents a regulatory contortion that stretches and twists the sinews of reason. The definition captures it best: a partial tumor response is “a 50% decrease from baseline in the sum of the cross-products of all bidimensionally measurable tumors lasting at least 1 month.” In plain English, it means that a patient’s tumors shrank . . . for at least one month. So, 50.7 percent of the FDA’s cancer drug approvals from 1990 through 2002 were based on the fact that the drugs in question shrank tumors for at least a month.


The problem is, shrinking tumors has little to do with curing patients of cancer. In 90 percent of cases, it is not the initial tumor that kills people but rather the process of metastasis. Aggressive cells break off from the primary tumor site—even when the sum of its cross-products is being shrunk by at least 50 percent from the baseline—and these tough, destructive cells spread to the bones or the brain, to the liver or lungs, or to some other vital area of the body.


It happens too often in breast cancer, even when the entire tumor is seemingly removed; and even when the nearby lymph nodes are negative. It happens in cancers of the ovary, the stomach, the head and neck. Metastasis—the thing that makes cancer cancer—is what kills.


End of story? Well, not quite. As it turns out, the seventy-one FDA approvals during the Pazdur study fell short in another surprising way: there weren’t seventy-one drugs to begin with.


On the list, for example, was the well-prescribed chemotherapy agent Taxol (known generically as paclitaxel). This one drug accounted for six of the approvals reported in the study. Moreover, seven other cancer medicines in the Pazdur study were each approved for sale by the FDA, and then reapproved, and then re-reapproved during the thirteen–year period the authors examined. An additional seven compounds each had two official go-aheads from the drug agency—revealing yet another Alice-in–Wonderland truth about the cancer world: in FDA math, seventy-one drug approvals adds up to just forty-five actual drugs.
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