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POWERFUL MEDICINES


“Expressive [and] well-documented…. Dr. Jerry Avorn brings convincing data and sharp analysis to Powerful Medicines, his timely, challenging appraisal of health policy.”

—The Boston Globe




“This is an authoritative, stunningly comprehensive, and beautifully written work about a subject that ought to interest every American. At last: a smart Harvard doctor who knows drugs, understands FDA and regulatory policy, and has a sense of humor. Unbelievable!”

—Donald Kennedy, Ph.D., Editor in chief, Science; President Emeritus, Stanford University; Former Commissioner of the FDA




“Deepens a reader's understanding of the complex cost-benefit analysis involved with prescription drugs.”

—New York Post




“Powerful Medicines is a must-read for anyone interested in the use, abuse, and economics of prescription drugs. The issues it addresses are central to the ongoing debate about how to reduce the cost and improve the quality of health care in America.”

—Senator Edward M. Kennedy




“Provides insight into one of the central medical debates of our time: how to ensure that prescription drugs are affordable, effective and safe.”

—American Scientist




“Passionate and well-informed…. [Avorn] goes beyond articulating the problems and makes many creative suggestions about how we can do better.”

—Annals of Internal Medicine




“In Powerful Medicines, Dr. Avorn brilliantly demonstrates the corrosive effects of commercial influence over medical research, education, and clinical care. This impressive book demonstrates the adverse effects such privatization can have on the health care system and ultimately on patients.”

—Bernard Lown, M.D., Winner of the Nobel Peace Prize, Professor Emeritus, Harvard School of Public Health
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INTRODUCTION TO THE UPDATED VINTAGE BOOKS EDITION

The Longest Year in Prescription Drug History

Through a striking set of coincidences, the original hardcover edition of Powerful Medicines appeared at the same time as a string of dramatic drug-related events that instantly brought its subject matter to the center of public awareness and debate. Throughout 2004, the media and medical journals spotlighted revelations and questions about medication risks, benefits, and costs that illustrated most of the issues raised in the book. I have revised the text in light of these developments and will continue to update its website, www.powerfulmedicines.org, to cover new issues, insights, and references as they emerge in this fast-moving field.

In the spring, clinical trials yielded the disturbing news that popular SSRI antidepressants (such as Prozac, Paxil, and Zoloft) could actually increase suicidal thoughts and attempts in adolescents and children. When the drugs were first introduced in the late 1980s, there had been anecdotal reports of such problems, but they were based on the clinical impressions of a few psychiatrists who were caring for severely ill people, or the observations of patients treated in routine practice, in whom a host of confounding factors could have explained away the findings (Chapter 6). As a result, it had been hard to tell whether the problem was being caused by the medications themselves or by the depression they were designed to treat. Not so for the new clinical trial data that came to light in 2004. All the study patients had the same psychiatric condition and were being systematically studied in randomized clinical trials of the effect of these drugs in young  people. In these new studies, the subjects randomly allocated to take the drug were more likely to develop suicidal thoughts than those given a dummy pill, a difference that could not be blamed on doctors’ drug preferences or patients’ underlying illnesses. Other controlled trials found that suicide risk also rose in young subjects given the SSRIs for problems such as obsessive-compulsive disorder and anxiety—conditions not normally associated with high rates of self-destructive behavior.

What explained this influx of new clinical trial data for a drug class that had been on the market for well over a decade? Like many medications, the newer antidepressants were widely used in children and adolescents but had never been well studied in age groups at either end of the life cycle— another by-product of the nation's quick-as-possible drug approval process (Chapter 7). The companies were not willing to conduct new pediatric studies without an economic incentive. They received an offer from Congress that promised a very lucrative result: if a company tested one of its drugs in young people, the government would extend its patent by six months—a windfall for products whose annual sales approximated Si billion or more. It wasn't necessary for the new studies to show that the drug actually worked in young people; conducting the trial alone was enough to win the valuable patent extension. The new findings about increased suicide risk in teenagers taking SSRIs emerged accidentally from a series of clinical trials that wasn't even done to study side effects.

The pediatric antidepressant revelations raised new questions about how drugs could remain on the U.S. market for up to fifteen years and suddenly turn out to have severe and potentially lethal risks—a theme that recurred several times in Powerful Medicines’ first year on the shelves. Those of us who study drug side effects had long been aware that the U.S. drug safety surveillance system was not working well (Chapter 21), and that the FDA was having great difficulty in dealing with hazards that were discovered in products it had approved. The antidepressant crisis and those that followed brought these defects to national prominence.

The problem turned out to have multiple layers, each more worrisome than the last. By law, drug companies must inform the FDA about adverse effects that arise during their clinical trials. But in this case, the agency had failed to aggregate, analyze, and inform the public about the very reports it had in its own files. At first, its efforts were hampered by an astonishing flaw in the data. In many of their antidepressant studies, the companies hadn't used a uniform method to record suicidal thoughts, gestures, or attempts. (The manufacturers may not have anticipated an increase in suicidal symptoms, but you'd expect them to track these problems systematically anyway, to look for a reduction.)

A researcher familiar with the FDA's investigation told me about some of the problems caused by the chaotic systems used to record adverse events. To describe medicated patients who reported intolerable feelings like "wanting to jump out of my skin," some companies used the term "activation" in reporting the results to the FDA—a benign-sounding term that could have positive connotations. One young study subject became agitated during a school exam and stabbed himself in the neck with a pencil; the episode was reported to the FDA as an "accidental injury" rather than as an attempt at self-harm.

Lacking a consistent measure of the problem, the FDA eventually resorted to a cumbersome next-best plan: it asked the manufacturers to perform a word search through all the free text collected in their clinical trial reports to look for terms that might describe suicidal thoughts or gestures. This flailing produced some surprising results. For example, in responding to a computerized search for the letters "g-a-s," which might have been used if subjects had employed car exhaust fumes or ovens to try to kill themselves, the computer would instead expel a host of stomach complaints, from "gastric upset" to "excessive gas." This combination of sloppiness and subterfuge in drug company accounts was similar to the flawed reporting we had seen earlier with drugs like the diabetes treatment Rezulin (Chapter 4) that delayed the FDA's ability to address its dangers for years.

In defending themselves, the antidepressant makers said they were not obliged to warn doctors and patients of these findings, because in no single study did the increase in suicide risk rise to the level of statistical significance. This numerical shortfall was neither surprising nor relevant. Clinical trials are designed to measure whether the study drug is better than placebo, which should be an easily measured outcome. But the number of patients studied in these trials is rarely large enough to pass conventional statistical tests in assessing rare side effects such as suicide. Each company could fall back on that excuse as long as it looked only at its own studies, and the FDA did not call them on it.

Another attribute of our industry-dominated drug evaluation process further obscured the truth. It turns out that the results of clinical trials (including the discovery of unexpected side effects) are considered to be the property of the drug companies that conduct or pay for those trials, and are not available to the public. The FDA usually goes along with this unseemly triumph of corporate prerogative over public health. Yet even if the increased rate of side effects wasn't made public by any one company (and who would want to be the first to raise the issue in such a lucrative market?), the same dangers were cropping up in studies submitted by several manufacturers. The agency was painfully slow in putting the big picture together on behalf of the millions of kids and teenagers who were prescribed these drugs.

Even if no single company had access to adverse effects rates in its competitors’ products, the FDA had access to all the data. But in the ongoing disarray of its Office of Drug Safety (Chapter 21), the agency was slow to aggregate all the trial findings in order to examine the link between SSRIs and suicide more systematically. When it eventually did so, the evidence of increased risk turned out to be compelling. Yet even as that insight emerged within the agency, its bureaucrats managed to commit an even worse misstep.

This aspect of the antidepressant crisis of 2004 opened a window on what became known as the "culture of denial" within the FDA itself. One of its drug safety researchers, Dr. Andy Mosholder, combined the data from all the adolescent SSRI trials and analyzed them together. He found that young subjects who were randomly assigned to take drugs such as Paxil or Zoloft were twice as likely to make suicidal gestures or have suicidal thoughts as the subjects given placebo—a difference that, with the larger numbers of subjects involved, did have statistical significance. Before this analysis was released, the British government had previously warned that these drugs were simply too unsafe to be used in children or teenagers— an embarrassing development for the American regulatory authorities as well as for the companies that made the drugs. In early 2004, the FDA convened a meeting of an advisory panel of scientists to determine U.S. policy in light of the British warning. But Dr. Mosholder's supervisors did not allow him to report his full findings to the advisory panel. They argued that the results were still inconclusive, and that the analysis would have to be redone from scratch by outside researchers at Columbia University. Dr. Mosholder's report was suppressed, but a year later the Columbia team came to virtually the same conclusion.

Taken together, by late 2004 these data finally became compelling enough for the FDA to place a "black box" warning on the official labeling of antidepressants. The new language pointed out—after tens of millions of patients had been prescribed the drugs—that they could raise the risk of suicide in young people. The wording was weaker than the outright prohibition the British had employed, but even the milder U.S. warning soon came under assault by the industry and by psychiatrists. Within weeks, the FDA backed away from its cautionary language and quietly omitted the phrase stating that the drugs could cause self-harm.

More insight into the nation's capacity to identify the risks from this class of drugs came from an unexpected quarter. Working independently, New York Attorney General Eliot Spitzer found that the FDA's dossier on anti-depressant risks in young people was incomplete, because at least one company had suppressed the results of some of the clinical trials it had conducted and never submitted them to the agency. Spitzer charged that GlaxoSmith-Kline publicized the results of studies that favored its antidepressant, Paxil, while burying the results of others that showed the drug didn't work very well. Now the risk-assessment situation took on a new level of complexity that was particularly worrisome for those of us—prescribers, researchers, policy makers—who try to evaluate drug benefits and risks. How can we synthesize what is known about a drug's effectiveness and safety to help patients and doctors make informed choices, if data are selectively suppressed? The British medical journal Lancet expressed the problem astutely:


Published data suggest a favourable risk-benefit profile for some SSRIs; however, addition of unpublished data indicates that risks could outweigh benefits of these drugs (except [Prozac]) to treat depression in children and young people. Clinical guideline development and clinical decisions about treatment are largely dependent on an evidence base published in peer-reviewed journals … Drug sponsors who withhold trial data (or do not make full trial reports available) undermine the guideline programme, which can ultimately lead to recommendations that are ineffective, cause harm, or both.



Defenders of the use of SSRI antidepressants in children and teenagers quickly pointed out that doubling the likelihood of suicidal thoughts or attempts might be a reasonable price to pay for all the clinical good these drugs could do for young patients. This trade-off of potentially lethal side effects in a few unlucky patients in exchange for a therapeutic benefit for many is just the kind of Faustian bargain we doctors are forced to make every time we write a prescription. To put the question precisely, if crassly: How many additional suicide attempts would we accept in a drug that lifted the terrible burden of depression from much larger numbers of young people? We have formal ways to compare such sour apples and sweet oranges (Chapters 8-11), although they're not entirely satisfying. But in the end, most of the trials didn't even allow us to consider a trade-off of greater suicide risk in some patients versus the resolution of depression for many of them. Amazingly, the new clinical trials in young people did not produce any evidence of benefit for most of the SSRIs studied. Only Prozac produced a modest improvement; Paxil and Zoloft did not, although that result was not widely disseminated. That is the most upsetting—and least widely known—aspect of the adolescent antidepressant debacle.

In the wake of the antidepressant revelations, legislators and researchers called for a mandatory registry of all clinical trials in order to prevent selective disclosure of favorable studies. The pharmaceutical industry responded that its participation in such a registry should be voluntary, which of course would severely compromise its effectiveness. There was less discussion of a far more important underlying issue: as long as the nation continues to allow most clinical research on drugs to be conducted by and for the companies that manufacture these products, who stand to gain or lose literally billions of dollars over their results, we are not going to get all the answers we need to our questions about drug efficacy and safety … or feel secure that the right questions are even being asked.

PAINFUL REVELATIONS

Barely a month after Powerful Medicines was published, an even larger storm erupted over the safety of the painkiller Vioxx. Concerns about its cousins, the other Cox-2 inhibitors Celebrex and Bextra, quickly followed. The story mushroomed into the greatest prescription drug crisis in generations and raised further worries about what we know about drug risks and what we should do about them. Equally disconcerting were two subthemes: what we don't know and why we don't know it. My group's research findings drew me deep into this controversy.

At least since 2000, researchers have been aware of evidence that Merck's Vioxx, widely used for arthritis and pain, might also increase the risk of heart attack. In that year, a randomized clinical trial known as VIGOR found that patients given Vioxx experienced four times as many heart attacks as patients given naproxen (sold over the counter as Aleve and other brands). Merck contended that this was because naproxen prevented heart attacks, not because their drug caused them. In 2001 and 2002, additional articles in medical journals raised further concerns about a possible Vioxx-heart disease risk. Yet Merck did not conduct another clinical trial specifically designed to address this problem, and the FDA did not demand that the company do so. (Documents later showed that Merck had designed and was ready to implement a clinical trial known as VALOR to test the Vioxx-heart attack question, but senior company executives canceled the plan just before the study was to have started.) Dr. Jeff Drazen, editor in chief of the New England Journal of Medicine, later observed that this insouciance was tantamount to smelling smoke coming from your kitchen as you leave for work, not checking on it, and then calling a neighbor from work later in the day to see if your house is on fire.

Several groups, including my own research team at Harvard, became interested in the problem early on. In 2002, my colleague Dr. Dan Solomon and I published a paper showing that naproxen might have a very mild heart-protective effect, but nowhere near large enough to explain the higher number of heart attacks in patients given Vioxx in the VIGOR study. We next wanted to use the methods detailed in Powerful Medicines (Chapters 6 and 21) to conduct our own observational study to find out whether patients taking Vioxx in routine practice were having more heart attacks than expected. Despite the importance of this kind of research, the National Institutes of Health and the FDA provide very little funding to support it, so we applied for an unrestricted research grant from Merck to conduct the project. In approving the grant, Merck signed off on our proposed research design and assigned Dr. Carolyn Cannuscio of their research staff, who had just completed her doctoral work in epidemiology at Harvard, to act as a liaison with us for the duration of the study. Led by Dr. Solomon, our group studied thousands of patients with heart attacks and tracked what medications they had been taking. The study confirmed that patients taking Vioxx had higher heart attack rates than comparable patients taking other, similar drugs (Chapter 13).

On learning of our findings, Merck asked us to publish the results in a way that would soften their impact; we refused. The study was already in page proofs at the nation's premier cardiology journal, Circulation, when we got another call from the company. We were informed that if we didn't change our description of the results, Dr. Cannuscio's name would have to be removed from the paper, apparently to distance the company from the findings. We pointed out that they couldn't force us to remove her name, because she had been a collaborator on the project. But unlike university-based drug researchers, scientists in industry are often required to accept restrictions on what they can publish about their work. It appeared that Dr. Cannuscio had agreed to such a constraint in her contract with Merck: days before the journal went to press, Carolyn called Dan and told him she was being obliged to have her name removed from the paper.

With the request now coming from her, we had no choice but to comply. We removed her name but added an acknowledgment thanking an unnamed epidemiologist who participated actively in all aspects of the project. But the change came so late in the process that the web-based edition of the paper had already been disseminated with Carolyn's name on it. An alert Wall Street Journal reporter picked up the discrepancy in authorship between the two versions of the publication, did some research, and published this article on the front page of the paper's business section:


MERCK TAKES AUTHOR'S NAME OFF VIOXX STUDY

In the sedate world of medical journals, this could be called The Case of the Vanishing Author. Stepping into thorny ethical territory, drug titan Merck & Co. ordered the name of one of its epidemiologists purged from the list of authors on a research paper—after the study produced an unflattering portrait of a blockbuster drug Merck happens to make.



Once the study was published, Merck issued a statement assailing its design and its findings and criticized the very methodology it had previously approved.

The most damning evidence on Vioxx eventually came from the company itself, in a clinical trial it was conducting—not to get to the bottom of the heart attack question but to justify the additional use of its drug for the treatment of colon polyps. The study did not include the kind of patients who could have best clarified the heart attack risk issue; in fact, it excluded anyone with evidence of active coronary heart disease. Despite this, when the study's safety monitoring board performed a periodic check of clinical outcomes, it found that patients assigned to take Vioxx rather than placebo were having twice as many heart attacks and strokes as the control group. Merck could no longer deny the connection and halted the study. On September 30, 2004, the company withdrew Vioxx from the market worldwide.

The story did not end there, of course. Other clinical trials, likewise not designed to study heart disease, also began to show unexpected increases in cardiovascular events in patients taking other Cox-2 drugs. Celebrex was incriminated in studies designed to determine whether the drug could prevent cancer, and Bextra in a trial of patients undergoing heart surgery. Hundreds of thousands of anxious patients asked their doctors: What exactly are the risks of these drugs? In exchange for what added benefit? And how do we know? The nation again marveled that despite five years of use by tens of millions of patients, and public and private expenditures of tens of billions of dollars, there was still not enough firm information to answer these questions. Benefit-risk trade-off questions again swirled about: How much additional pain relief or stomach protection is worth what increase in the risk of heart attack, stroke, or death? What is the best way to come up with these numbers, and what should then be done with them? By whom? Had I written Powerful Medicines as a student textbook, I couldn't have invented a better set of midterm exams. The problem was that these were not exercises: they were population-wide crises that affected millions of patients and produced, we now believe, thousands of preventable hospitalizations and many avoidable deaths.

As with the antidepressant-suicide question, there was an ironic twist to the "How much extra benefit is worth the risk?" paradox. For the vast majority of patients, none of the Cox-2 drugs had ever been shown to provide more pain relief than older products like aspirin or ibuprofen (Motrin). Despite this, the media had been encouraged to hype these products as "super aspirins," implying (as the manufacturers were not permitted to do directly) that they were stronger analgesics. They weren't, and some very intensive marketing was needed to persuade people to use pills that cost about S3 each instead of older ones that cost pennies. It worked; use of these drugs extended far beyond people at increased risk for gastrointestinal side effects. Studies from our group and others showed that thanks to over-the-top marketing to doctors and patients alike, most users of Vioxx and Celebrex didn't have any of the conditions that would have justified the need for (and additional cost of) that extra gastrointestinal protection.

Detailed evidence of the risk of Vioxx had appeared in the medical literature since 2000, but when Merck finally withdrew the drug from the market in 2004, the company's CEO said that he and his colleagues were shocked when they first saw the polyp trial data documenting the problem. (On appearing with him on a television program as he uttered these words of astonishment, my mind flashed to the scene in Casablanca in which Inspector Renault exclaims that he is "Shocked! Shocked!" to learn that gambling was going on in Rick's cafe … just as the croupier hands him his winnings.) Perhaps annual sales of S3 billion would make it hard for any company to choose to study a hazard that could (and did) take such a profitable blockbuster off the market. In the wake of the withdrawal, several clinical trial experts calculated the size and expense of a study that could have been done as early as 2000 to clarify the problem; the price tag of that research would have been a fraction of the nearly Si 00 million Merck spent alone on direct-to-consumer ads for Vioxx each year.

It was alarming to see how small a role three important facts played in the debate. First was the observation that for most patients Vioxx, Celebrex, and Bextra were no more effective than older drugs like ibuprofen (sold as Motrin, Advil, and several other brand names). Second, the only supposed advantage the newer drugs had—a reduction in the risk of stomach bleeding—was of minor importance for most of the patients who took these drugs, because they were at exceedingly low risk of this complication in the first place. This advantage was so unimpressive for Celebrex and Bextra that the FDA did not even allow their manufacturers to mention it in their advertising. There was even evidence that the modest stomach-protective effect of Vioxx might have been reduced or eliminated if patients were taking low-dose aspirin, which many of them needed to protect their hearts. Finally, it is likely that taking a gastrointestinal drug like Zantac or Prilosec along with any of the older drugs would probably have achieved the same pain relief and stomach protection for most patients, at a much lower cost. Those GI drugs could also be combined with the humble aspirin, which has the well-proven property of preventing rather than causing heart attacks. The aspirin makers just didn't have as big an ad budget.

Instead of weighing these issues, the debate centered on what would be an acceptable level of heart attack and stroke risk to trade off for the supposed advantages of the Cox-2 drugs. The frenzy reached its peak in a three-day FDA advisory committee meeting in February 2005, which reviewed the evidence that all three of the drugs in this class raised the risk of heart attack or stroke. The committee's surprising recommendation: allow Merck to bring Vioxx back onto the market, since its risks were shared by Celebrex and Bextra. An analysis of the committee's voting pattern showed that ten of the thirty-two panel members had financial ties to the companies that made the drugs being evaluated. Those with such ties were ten times more likely to vote in the drugs’ favor than were members without such ties. Had they recused themselves from the vote, the group would have voted against allowing Vioxx or Bextra to be sold.

The story of Vioxx and its sister drugs will no doubt continue for years, as one of the more dramatic developments in the evolution of U.S. drug policy. It will also serve as a compelling illustration of how relevant phar-macoepidemiology can be in informing drug decisions, both at the bedside and in Washington. Spin-off developments will also continue for the foreseeable future. My work on completing this introduction has just been interrupted by an unannounced early-morning home visit from several FBI agents who want to interview me about possible criminal activities by Merck in its development and marketing of Vioxx. Watch www.powerfulmedicines.org for updates.

THE FDA UNDER FIRE

The antidepressant and Cox-2 crises also provided two new case studies for several of the issues raised in the original hardcover edition of Powerful Medicines concerning when we need to conduct randomized clinical trials and when we should use observational studies of routine practice to define medication risks (Chapter 6); the drug companies’ occasional practice of suppressing data that cast their drugs in a poor light (Chapters 3 through 5) while actively publicizing those with favorable findings (Chapter 17); and the FDA's inability to perform adequate safety surveillance for widely used drugs (Chapter 21). This last problem received wide public attention in 2004 and 2005 and was blamed on several possible causes. First was the inherent difficulty of making these risk-benefit trade-offs, even in the best of circumstances. But the problem was compounded by the agency's internal disarray, especially the atrophy of its Office of Drug Safety.

These issues became front-page stories in the fall of 2004 when Dr. David Graham, an FDA drug safety researcher, took the agency's internal crisis public. In widely televised testimony, he warned a congressional hearing and a stunned nation that the FDA was incapable of protecting the nation from preventable drug safety crises. At a dramatic Senate Finance Committee hearing, Dr. Graham warned that the culture within the FDA had changed from protecting the public health to protecting the interests of the pharmaceutical manufacturers. Since 1992 these companies have been paying much of the agency's operating budget, and they have become some of the largest donors to campaign funds and the lobbying firms that increasingly shape governmental programs (Chapter 16). Graham reported that the agency's system for monitoring drug side effects was badly broken, and that he and others in its Office of Drug Safety were frequently criticized by superiors for bringing up disturbing findings about the adverse effects of drugs the FDA had approved. Readers of the hardcover edition of Powerful Medicines found ample evidence of the agency's difficulties in assessing the safety of marketed drugs; the events of 2004 brought this embarrassing reality to the attention of a much wider audience.

PAYING THE PIPELINE

The antidepressant and Cox-2 debacles provided vivid examples of risk-benefit assessment in chaos. But what about that third element in the equation that Powerful Medicines addressed—costs? The year provided ample case studies of that dimension as well. The first cost-related crisis was the unexpected disappearance of half the nation's flu shot supply in the autumn of 2004. The vaccine was being manufactured in England by an American company, Chiron, in a plant where the FDA had previously found quality control problems. Yet the agency was caught unawares when British inspectors found these problems to be so severe that they shut down production because the vaccine would be contaminated. Another problem of regulatory ineptitude, true, but what does this have to do with economics?

Half the nation's flu vaccine supply suddenly vanished because of the same overreliance on marketplace economics that taints other aspects of U.S. drug policy (Chapter 23). For years, companies had been leaving the vaccine field for more profitable areas, such as drugs for allergy and heartburn. No intervention was necessary, we were told by the free marketeers: if vaccines are so unprofitable that companies stop making them, their price will go up because of scarcity, and other manufacturers will naturally rush in to fill the gap.

It didn't happen that way. By mid-2004, the nation had become dependent on only two corporations for its entire flu vaccine supply. When Chiron could no longer manufacture its product, the remaining vaccine supply had to be restricted so that there would be enough to cover the very sickest patients, primarily the elderly and the chronically ill. Even they faced long lines and hours of waiting for their shots—only to be told, in many cases, that a clinic's allotment had run out. President Bush proposed buying vaccine from Canada— the nation he frequently condemned as the source of risky counterfeit drugs that endangered all those Americans who couldn't afford to fill their prescriptions at U.S. prices. Late in the flu season alternative supplies were found, but the rescue arrived too late for many patients who had initially been forced to forego immunization. In an ironic turnaround, some states ended the flu season with sizable but unusable stashes of vaccine tailored to that year's virus. These would go to waste, because each winter requires a vaccine tailor-made to the genetics of that year's virus. Contrary to the promises of the free marketeers, the silent hand of the marketplace hadn't precisely regulated supply and demand; it had just given us the finger.

Other economic case studies also developed after the book's publication, often along predictable lines. When President Bush rushed the new Medicare prescription drug benefit through Congress within just a few days in December 2003, many in Washington knew that its projected cost of S400 billion over the coming decade was artificially low. It was less widely known then that the administration had calculated more realistic numbers, but suppressed their release to Congress until after the bill passed. By early 2005, the ten-year estimate had grown to more than S700 billion for the years that the benefit would actually cover. Some facts pushed aside during its hasty passage reasserted themselves, as facts sometimes do. The legislation had omitted some key provisions that could have encouraged more cost-effective drug use. Much of its unaffordable cost would be driven by the drug industry-written provision that Medicare could not negotiate with manufacturers for better prices. Serious economic and political questions began to arise about whether the program could survive in its original form.

BLUE MEDICINE VS. RED MEDICINE?

The public and many elected officials may have been surprised to learn about the unexpected dangers of antidepressants and the Cox-2 drugs, the disarray that both crises revealed about the FDA and the nation's drug safety surveillance system, and the emerging unaffordability of the much-vaunted Medicare prescription drug benefit. A reader of the original hardcover edition of Powerful Medicines would not have been. In 1848, the great German pathologist Rudolf Virchow wrote, "Medicine is a social science, and politics is nothing but medicine on a larger scale." He might have added that this insight applies equally to good medicine and bad medicine. If Virchow was right, then one of the more important medical events of the Longest Year took place on November 2, 2004, when conservatives assumed firmer control of the U.S. presidency, House of Representatives, Congress, and judiciary. The policy considerations in Part Five of Powerful Medicines will be played out in that context. Fortunately, that section contains a number of ideologically androgynous proposals whose implementation could proceed regardless of the political color wars that dominate current policy discourse. Creative change remains possible within states, specific health care systems, and individual practices.

Until recently, worries about pharmaceutical makers’ influence on FDA decisions, or concern about the industry's role in crafting drug benefit policies, were often written off as the paranoid whinings of out-of-touch liberals. Yet the developments outlined above are beginning to change the thinking of people all along the political spectrum. Mounting public concern over governmental disarray in detecting and managing drug risks, coupled with the growing fiscal crises caused by uncontrollable drug expenditures in the private and public sectors, will probably drive reform regardless of the political complexion of Washington. Several states are establishing systems to import prescription drugs from Canada, as well as programs to inform doctors in a noncommercial way about prescribing affordable drugs. The FDA is expected to develop tougher new processes to improve the detection of adverse drug events and its capacity to warn about them. And as he left office, outgoing Secretary of Health and Human Services Tommy Thompson mused that he wished the new Medicare drug benefit had allowed him to press manufacturers for better pricing. In big enough doses, reality can sometimes prove stronger than ideology.

One final development merits mention in the very busy year since Powerful Medicines was first published. Someone once observed that changing a medical school curriculum is like trying to move a graveyard, but some progress is being made in this direction, with no exhumations required. Several years ago Dr. Arnold Gold, a senior neurologist at Columbia University, and his wife, Dr. Sandra Gold, created a small foundation to try to help medical schools refocus on the social and humanistic aspects of being a physician—values that sometimes get short shrift in modern curricula. They quietly established a national movement of "White Coat Ceremonies" in which faculty mentors present medical students with that symbol of the profession at the start of their careers, along with an eloquent restatement of the basic values of being a healer. Similar events help young doctors mark the critical transition from classroom work to their years of clinical training. These ceremonies are now conducted in most of the nation's medical schools, providing special moments in the development of young physicians all over the United States. The Drs. Gold were taken with the spirit and message of Powerful Medicines and have arranged for it to be distributed to medical students as part of their training. Several small charitable organizations are providing additional funding for this purpose, sometimes by "adopting" specific states or medical schools. It may be another decade before the systematic study of drug risks, benefits, and costs is covered fully in medical training programs, but thanks to the Golds and other kindred spirits working at the local level, progress has begun all over the country.

Jerry Avorn, M.D.
Boston, May 2005





PROLOGUE: DIFFERENT STROKES


It is much easier to write upon a disease than upon a remedy. The former is in the hands of nature, and a faithful observer with an eye of tolerable judgement cannot fail to delineate a likeness The latter will ever be subject to the whim, the inaccuracies, and the blunder of mankind.

—WILLIAM WITHERING (1741 - 1799), the discoverer of digitalis



A SIN OF OMISSION

I had never seen Dr. Vasily so shaken. He had always seemed the very image of a wise, seasoned clinician. A primary-care doctor in the community who admitted his patients to a high-powered teaching hospital, he had gently borne decades of mild condescension from the faculty in his role as LMD, or local medical doctor. The hospital and its specialists relied on LMDs for a steady supply of admissions, but in teaching rounds they were often the butt of case presentations that centered on missed diagnoses or poorly made decisions. Typically, in these cautionary tales, some damage was done by the LMD to a patient PTA (prior to admission), the error then being set right by the hospital-based physicians. Yet we all knew that Dr. Vasily was special; he was always there for his patients, and while he had only published two articles in medical journals back in the early 1980s, he had a solid grasp of a surprisingly wide domain of practical medical knowledge, on topics ranging from kidney failure to depression to acne. Its breadth often dwarfed the narrower expertise of his more specialized colleagues.

This morning, his eyes were moist and he looked exhausted. Overnight he had admitted a patient who had collapsed at home, a seventy-four-year-old retired mailman who had been his patient for over twenty years. "The family called me around eleven to say that Stan was making a cup of tea in the kitchen and they heard a thud; they found him on the linoleum having a seizure. I met them in the ER around midnight; the interns had stabilized him and sent him off for a CAT scan. Turns out he flipped a large clot into his middle cerebral artery and knocked out a big piece of his right frontal lobe."

I told Dr. Vasily I'd never seen him so upset over a case before.

"The clot came from his heart," he explained. "He had been in and out of AF for years." AF is atrial fibrillation, a cardiac condition in which the atria—the smaller antechambers of the heart—quiver uselessly instead of contracting at just the right moments to pump blood into the muscular ventricles that adjoin them. AF is itself not a life-threatening condition most of the time. But when the atria don't contract normally, blood clots can form on their flaccid walls. Those clots can later break loose and be propelled into the circulation—including that of the brain. That is what happened to Stan; now he was lying in bed unconscious and breathing heavily, his mouth an open circle, his tongue dangling off to one side—a poor prognostic indicator the interns call a "positive Q sign."

"Last year I brought Stan in for pneumonia, and we almost lost him," my colleague recalled. "I had a run-in with one of the interns who demanded to know why I wasn't anticoagulating him." Using a drug to thin the blood in an AF patient prevents the clots from forming, reducing the chance that one of them will break off and float downstream into the brain. But the drugs that do this also increase the risk of bleeding, which can itself be fatal. "The little putz even copied a journal article and put it in Stan's record for me to see, showing how anticoagulants cut the incidence of stroke by two-thirds. Of course I knew that. I had just admitted another patient I did anticoagulate for her AF; she came in with a massive hemorrhage and died not long after. I didn't want to be responsible for that kind of thing again. Maybe I should have … I don't know. That intern is a resident now; he was in charge in the ER last night. He remembered. You should have seen the look he gave me."

Stan recovered only limited use of his left side and never regained the ability to speak normally, walk independently, or feed himself. He could utter only a few words, including the "Thank you" he croaked to Dr. Vasily as he was discharged to the chronic rehab facility that would be his home for the rest of his life.

A BAD CASE OF THE SNIFFLES

We assume that if you can get something over the counter for your cold it must be safe, and that there are people whose job is to monitor that pretty carefully. Millions use these products, and if any of them posed an important danger, we expect that someone would have done something about it. And what company in its right mind would want to market a pill for the common cold that could paralyze you?

Ethel Coryza, a twenty-three-year-old secretary living near Olympia, Washington, had a cold. Apart from some nasal congestion, she was in fine health: no medical problems, no prescribed medicines, no allergies. She felt great except for that damn stuffy nose. She went to a local supermarket and surveyed the rows of familiar over-the-counter cold remedies: Contac, Comtrex, Dimetapp, Coricidin. She picked one of them, took it, and went to work. Later that day, she developed a terrible headache while she was driving home, worse than any she'd had before. That evening her family noticed that she was behaving oddly and took her to the hospital. By this time her speech had become slurred and she was having trouble moving her right arm and leg. An emergency CAT scan showed a surprising finding: there was a bright, egg-shaped stain deep in her brain tissue on the left, the part that controls movement and sensation on the right side of the body. An intracerebral hemorrhage—a bleed into the brain—was causing her headache, unusual behavior, and partial paralysis.

To determine the cause of this strange lesion would require looking at the arteries supplying Ethel's brain. A large-bore needle was inserted into her groin, into the femoral artery, and upward. Through it, a delicate catheter was threaded upstream into her aorta, past the heart, and into her neck, entering the carotid artery. X-ray dye was injected through the catheter to fill the main blood vessels supplying that side of her head; additional pictures were taken. Instead of the uniform, clean, spaghetti-like image of healthy cerebral arteries, there were multiple constricted regions of vascular spasm on one side. This produced a characteristic appearance of "beading" in the main artery, like some kind of deadly necklace strangling her brain from the inside. A careful workup revealed none of the usual causes for this kind of vasculitis: she didn't have high blood pressure or any clotting disorder, no obscure autoimmune diseases, didn't abuse drugs. She was just a healthy young woman who had a cold.

Her doctors’ attention turned to the over-the-counter remedy she had taken for the first time that morning. Its active ingredient was phenyl-propanolamine, or PPA—a tamer cousin of amphetamine, from which it differs chemically only minimally. Reports had appeared in medical journals over the years describing previously healthy people who had used over-the-counter PPA for nasal congestion or as a weight loss aid (its other common use) and developed sharp elevations in blood pressure, unbearable headaches, or—as in Ethel's case—the symptoms of a stroke.

Unknown to the public and to nearly all physicians, throughout the 1980s and 1990s a debate had been smoldering over whether these drugs were safe enough to be left on the market. As early as 1985, the U.S. Food and Drug Administration (FDA) had declined to classify PPA as safe. Congressional hearings were held in the Senate and in the House about PPA risks. But PPA-containing products continued to be sold widely, generally without any mention on their packaging of the risk of stroke. It wasn't until 2000 that the New England Journal of Medicine published a definitive epi-demiologic study conducted at Yale University, showing convincingly that PPA, in doses routinely sold over the counter, did indeed increase the risk of intracerebral hemorrhage by three- to eighteenfold, particularly in women. A few months after that report appeared, the FDA declared the drugs to be unsafe and they were removed from the market.

The PPA in dozens of cold remedies was immediately replaced by an equally effective decongestant, pseudoephedrine (commonly marketed as Sudafed), which does not pose the same stroke risk. This was done with remarkable speed; the industry had known since the early 1980s that the FDA might ban PPA use, and plans for the substitution had been in place for years. The companies had resisted the reformulation for so long, most observers agree, because of concern that the switch could have a negative impact on revenues.

MULTIPLE SYSTEM FAILURE

There is no single explanation for what happened to Irma Washington. She admitted to being "no big fan of doctors," and even though she had been careful about taking all her children to the pediatrician whenever the Med-icaid program would pay for checkups, she wasn't keen on seeking medical attention for herself. Her blood pressure had shot up when she was pregnant with her fourth child, Vaneesha, and she had to stay in the hospital for two weeks until she delivered. "High blood" ran in her family, but she figured she didn't need to do anything about it as long as she felt well. At age thirty-five, when Vaneesha was two, Irma had her blood pressure taken by a nurse at the pediatric clinic, who found that it was 190 over 105—a very high number for anyone, and particularly worrisome in a relatively young black woman. The nurse told Irma to cut down on salt and to go see a doctor. On the day she went back to the clinic, the doctors didn't get to see all the patients who were waiting, so she was given an appointment to come back another time. But that morning her son got sick and the day care wouldn't take him, so she had to stay home.

When she was in her forties Ms. Washington had her pressure taken again at a neighborhood health fair, and this time it was 200 over 110. The nurse-practitioner there insisted that Irma come the very next morning to the community health center. Her pressure was still way up, and she was immediately started on a thiazide diuretic, one of the most well-established blood pressure drugs. Since Irma had kids under eighteen in the house, Medicaid covered the cost of her prescription, which wasn't much anyway since the drug was generic. The clinic was busy that day and the nurse didn't have time to give Irma the lecture she had planned, to explain that her blood pressure would require lifelong medication to keep it under control in order to prevent a heart attack or stroke or kidney damage.

Irma didn't think she really needed to take those pills, but the nurse seemed honest and she liked coming back to the clinic every few months to hear that the pressure was down to a "normal" number. It wasn't often that someone told her she was succeeding at something.

One day Irma showed up at the clinic to find the door locked; a handwritten sign told patients to go to the big municipal hospital center across town. The neighborhood health center had closed because of budget cutbacks, but she could still get care at the hospital outpatient clinic. No one knew what had happened to the nurse she knew, but Irma was given an appointment for the following month with one of the clinic doctors.

Earlier that year, Irma had begun to notice some numbness and tingling in her arm. She didn't tell her kids about it, but it was enough to make her feel that maybe she should pay more attention to her "high blood." The new doctor renewed her thiazide prescription and told her to return in three months.

At the next appointment she had a different new doctor. This one didn't seem old enough to have graduated from medical school (he had, three months earlier), but he said the medicine she had been taking was outmoded, and much newer drugs were available. (He had learned this the preceding week, during a dinnertime talk, "Modern Concepts in Anti-Hypertensive Therapy," at one of the nicer local restaurants. The food and the knowledge were provided by a company that manufactured a calcium-channel blocker, a different kind of blood pressure medication. The speaker failed to mention that a national panel of experts on hypertension treatment didn't share the company's view. But unlike the company, the national panel had no budget for dinner speakers.) Irma's new doctor stopped her thiazide and started her on a calcium-channel blocker. Neither Irma nor the young doctor knew it, but the switch meant that the cost to Medicaid went from $55 to S600 a year.

Ms. Washington took her new pills fairly regularly. She didn't notice any change in how she felt, except that her ankles got a little puffy. The doctor said it was her heart and gave her another drug to treat that. On her third visit he said he wouldn't be there next time because his rotation at that hospital was ending, and he was going somewhere else to learn to be a dermatologist. He gave her the name of the new doctor who would take his place. This became an annual ritual, but Ms. Washington tried to make it to the outpatient clinic at least a few times each year, especially if her headaches were bad.

When Vaneesha turned eighteen, Ms. Washington got a letter from Med-icaid. It explained that because her youngest child wasn't a minor anymore, Irma no longer qualified for coverage. The next time she went to get her blood pressure medicine, the pharmacist said the one-month bottle would cost her $52.85. She said she'd come back later with the money, but she couldn't, and she didn't. Irma was working two minimum-wage jobs, at a McDonald's by day and as a janitor by night, but neither provided health insurance. Someone at work said she should try going back to her old drug if it was cheaper, but she didn't see any point in taking something that was outmoded. She figured that as she got older her high blood might come down, and she was really trying to watch her salt.

Two weeks shy of her fifty-fifth birthday, Irma Washington went to the emergency room of the county hospital because she felt "like someone is splitting my head open with a ax." Her blood pressure on admission was 220 over 115, though it was impossible to tell whether this was a new problem (no one there had seen her before) or related to her developing stroke. Intravenous medications were given to manage her hypertensive crisis, and as she progressed into a coma she was transferred to the intensive care unit (ICU). Years of uncontrolled severe hypertension had taken their toll on her kidneys, and within a day she was in renal failure. Plans were made for emergency hemodialysis. A diligent medical student managed to find her old files in the record room. "She was seen here on and off for years for bad hypertension," he reported. "Looks like she was a big non-complier."

The rapid swings of her blood pressure in the first days of that admission were too much for her overburdened heart, and on day three she suffered a massive heart attack. As a result, not enough blood was being pumped to the mesenteric artery supplying her intestines, leading to "dead bowel syndrome." A surgical team was mobilized to remove the affected portions of her intestine; plans were being made to coordinate the abdominal surgery with her kidney dialysis when her heart stopped around noon on day four. The ICU team decided not to attempt resuscitation because of the brain damage that had already resulted from her stroke. Her brief hospitalization would end up costing over $12,000, though Medicaid would refuse the bill, as she was no longer enrolled. The hospital would have to cover those costs from its long-since-depleted Free Care fund.

The day Irma died, the resident in charge of the intensive care unit got a call from the ER. "What ever happened to that Washington woman we sent up a few days ago?" asked the intern who had admitted her. "Just want to get some follow-up."

"Flatlined just now," answered the ICU resident. "Turns out she was a longtime noncompliant hypertensive. Seen here a few times in the clinic. First her brain went, then the kidneys, then the heart, then the gut. Multiple system failure."

"Too bad," replied the ER intern. "I may need that bed. We're just working up another uncontrolled hypertensive down here with the worst headache of her life. Make sure housekeeping turns things around fast."

Multiple system failure, at several levels.

TEN MINUTES MORE

I first heard about "the Levine sign" during my internship. It was initially described by the eminent cardiologist Samuel Levine, who established one of the world's first coronary care units in the 1950s at the hospital where I now work, then called the Peter Bent Brigham Hospital. Dr. Levine had observed that if you ask a patient with chest pain to describe his symptoms and he raises his hand to his sternum and makes a fist to convey the crushing nature of his pain, the chances are good that he's having a heart attack rather than an obstructed gallbladder, indigestion, a bleeding ulcer, or any number of other possible diagnoses. Even with the advent of sophisticated blood tests and radionuclide scans, it is an observation that has withstood the test of time.

Tommy O'Rourke arrived in the emergency room of his local hospital gasping for air, his face ashen and contorted with pain. He hadn't been this scared in all his seventy-eight years of life. When the doctor on duty asked what was wrong, he responded with a positive Levine sign. Oxygen was administered, blood drawn, and an electrocardiogram taken. It showed extremely elevated S-T segments, indicating that a portion of heart muscle was being starved for oxygen because the artery supplying it with blood had shut down. His chest pain had first begun some four hours ago; Tommy had been taken by the ambulance driver to the nearest emergency room, even though his usual doctor worked at the larger teaching hospital ten minutes farther away. The policy was to get patients with chest pain to the closest facility so that doctors could administer an intravenous "clot-busting" drug to dissolve the obstruction, or to perform coronary angioplasty, in which the blockage is reamed out mechanically through a catheter inserted into the heart. Use of the clot-busting medications had become widespread during the 1990s. The drugs could be given in any facility where an intravenous line could be started, unlike the more difficult angioplasty procedure, which required more highly trained doctors and specialized facilities. It was assumed that both procedures worked equally well, and that the clot-busting drugs were as safe in elderly patients like Tommy as they were in the younger heart attack patients on whom most of the initial studies had been done.

As it turned out, both assumptions were flawed. The original clinical trials evaluating the thrombolytic drugs had enrolled inadequate numbers of elderly patients, even though most heart attacks occur in older people. The drugs had become widely used before it was clear that their risks in older patients were not quite the same as in the younger subjects studied in the trials. Specifically, the clot-busters were likelier to blow a hole in the cerebral arteries of older patients than younger ones. It took several more years before adequate head-to-head trials randomly assigned patients having heart attacks either to receive a thrombolytic drug or to undergo angioplasty. Most found that the patients randomized to angioplasty had significantly fewer deaths—and fewer strokes.

Both treatments had been in widespread use for many years; why did it take so long to do this obvious comparison? It was no one's responsibility to do so. The cardiologist who conducted one large trial that was eventually published in 2002 had tried for years to persuade the National Institutes of Health to fund it, but it had demurred, citing more pressing research priorities.

As a result, when Tommy had his heart attack, controversy continued in many communities over whether drugs or angioplasty was safer or more effective, and many doctors remained unaware of the connection between old age and the higher risk of stroke from thrombolytic drugs. Since the local community hospital didn't have the resources to perform angioplasty, Tommy was given the clot-dissolving drug instead. His heart attack turned out to be a modest-sized one, the kind that usually leads to fairly complete recovery. Not so for the stroke he had, which was devastating. Would his odds have been better if he had been driven the extra ten minutes to his usual medical center and treated there with angioplasty instead? Perhaps. Would he have had a stroke anyway? There is no way to tell, but the clinical trial statistics indicate that the likelihood of that complication would have been substantially lower.

Not all of Tommy's luck was bad. He had seven children, and six of them lived nearby. Once he was released from the rehabilitation facility three weeks later, unable to speak or walk, they each took turns having him live with them for two months out of the year, and providing him with the round-the-clock care he needed until his eventual death seventeen very long months later. "When it came," his daughter said, "it was truly a blessing."

NEWER IS BETTER

Paul was a bright young pharmacist who had worked for years at a teaching hospital in California. With another new baby at home, he couldn't make ends meet on an academic salary. "I'm going over to the Dark Side," he said jokingly when he called me to let me know he had accepted a job at a pharmaceutical company. The hours, as well as the salary, would be much better—though he'd miss the patient contact and intellectual stimulation of his old job.

Paul went to work for a multinational drug giant that had a strong market presence in psycho active and dermatologic drugs, but was weaker in the lucrative cardiovascular field. His first assignment was to act as a sales representative for Posicor, the company's newly marketed blood pressure product. Like most drugs, it had taken many years and hundreds of millions of dollars to develop. "The product looks promising, but there are some questions about its pharmacokinetics," Paul told me. Pharmacokinet-ics describes the way a drug makes its way through the body: how it is absorbed, distributed through the tissues, broken down to inactive substances by the liver, and eventually excreted. New drugs are subjected to extensive testing of each of these component steps, but in the rush to market a new product, not every potential problem is evaluated exhaustively.

Meanwhile, in another part of town, the professional life of one primary-care physician, whom we'll call Dr. Brady, was changing for the worse. His group practice had been bought by a large managed care company, and the corporation had set up new productivity standards for physicians. To meet them, he had to get to the hospital by 6 a.m. to make rounds on his inpatients so he could be in the office by eight o'clock to see the first appointments of the day. Lunch was a quick take-in sandwich while he caught up on lab and X-ray results; the afternoons were reserved for walk-in patients with urgent problems and for rounds in the nursing home, where he cared for two wards of wheelchair-bound patients, most of them demented. He was back in the hospital by five o'clock if one of the inpatients had gone sour, and ended his day back at the office to confront stacks of administrative and billing paperwork. Evenings were for catching up with the family if he got home in time, and reading the three or four medical journals he subscribed to.

The time with the medical journals was the hardest to give up, and the easiest. The hardest, because keeping up with new developments was one of the best parts of his life as a doctor. Through it, he felt he was participating in the great chain of basic research, clinical trials, and practical application that had once made him feel that medicine was the finest calling there was. Reading the journals was also the easiest part of his day to cut back on, because he caught no flak if he missed a few issues of the New England Journal of Medicine or the Journal of the American Medical Association. But there was flak if he didn't round on his inpatients, or wasn't in the office when a patient's angina flared, or if he missed covering his staff's payroll one week.

This made it harder for Dr. Brady to keep track of medical progress, not to mention all the new drugs his patients saw advertised on television and came in asking for. Most of those products hadn't even been discovered when he was in medical school. Here, for once, he had some support. Each day, advisers would come to the office to update him on when to use the newest medications, giving him concise, easy-to-understand explanations of how each one worked and what its advantages were.

His waiting room was usually full of people in anguish, in pain, or both, who confronted him with questions he couldn't always answer, or demanded relief he couldn't always provide. They were mostly elderly and poor, and many hadn't finished high school. But these consultant-educators were young, bright, attractive, engaging, affable, well dressed. If he was tied up, they would wait for him, sometimes for hours, or come back when he had a few spare minutes. They'd take him out to lunch, or bring in his favorite dish from a local restaurant. Their teaching materials were simple, colorful, short, and punchy. They could even arrange for some of his poorer patients to get sample drugs for free, at least initially. Dr. Brady was confident that even though each of these people worked for a different pharmaceutical company, they were still giving him solid, useful information about the latest developments. And it was much quicker, not to mention more pleasant, than slogging through all those journals he didn't have time for now anyway.

And so Dr. Brady had a visit one day from Paul, the hospital-pharmacist-turned-sales-rep. He brought some Posicor mugs and pens for the doctor and his office staff, as well as stacks of notepaper and "Posicor"-labeled stick-on pads. One especially catchy teaching tool was a leaflet shaped like a cell phone; when you opened it, a microchip inside made a ringing sound and delivered a recorded message about the virtues of the new product.

"What do you think about these advances in blood pressure therapy, Dr. Brady?" Paul queried.

The doctor confessed that he didn't have much time to keep up with his reading lately, and asked Paul what he was referring to. Paul replied by asking him how he was managing his newly diagnosed hypertensive patients.

"With thiazides or beta-blockers," Dr. Brady replied, citing the two oldest and best-studied drugs for that condition.

"Well, those old workhorses have certainly been around for a long time," Paul responded with a smile. "But fewer and fewer doctors are actually starting new patients on them anymore." He rattled off a half-dozen company-funded studies documenting possible side effects of the older drugs. "Most of the specialists I've come across are using the newer products now, especially for their patients who are just beginning a lifetime of therapy." He described the excitement he was encountering now that these doctors were starting to use Posicor. The ten minutes of medical education were nearly up, and it was time for Paul to move in for the close.

"I'll tell you what," he said, seamlessly rising, turning, heading for the door, and reaching into his large sample case. "Why don't you take these samples and try Posicor out on the next ten new hypertensives you see. I'll leave you with some materials on its clinical trial results…. You'll find these charts the most interesting." He pointed to the centerfold in a four-page glossy handout, replete with bold headlines, pictures of smiling patients, and a few graphs. "I'll come back in a month, and you can let me know how it's working. The doctors in our Scientific Affairs Department are particularly interested in reports from cutting-edge practitioners like yourself. And here's a laser pointer for you, for the next time you give a talk. And an extra one for that bright son of yours—Timmy, isn't it? Just don't let him shine it in anyone's eyes! We got a deal?"

"Sure," said Dr. Brady, holding out his hands for the samples and trinkets.

The next day, Sally Lentman came in for her annual physical. A thin woman in her early sixties, she began her visit by tremulously handing the doctor a wrinkled sheet of paper filled with numbers. "They have a new nurse at the plant now," Sally explained, "and she does these blood pressure checks whenever you want. I remember you said last time you were worried that my pressure was getting a little high, so I had her test it a few times." Dr. Brady looked over his own notes from Sally's last appointment several weeks earlier. He had written: "BP 160/92 this visit; rising over last year. If still up next time, will start Rx." The numbers on Sally's crumpled sheet, in a neat feminine hand, each with its own date, were similar: 165/95, 172/90, 168/96, 177/97. That day's reading in the office was 180/95. Dr. Brady made Sally his first Posicor patient, adding it to her list of medications. Since she was already having a hard time paying for them all, she was delighted to get the free samples.

After a few days on the drug, Sally complained to her husband that her muscles ached and that she felt dizzy every time she stood up. He worried that the problem might be her blood pressure, so he made sure she had taken all of that day's Posicor and her other heart medicines, and sent her to bed early. Around 3 a.m., he heard her making gurgling noises and couldn't wake her. In panic, he called 911; when the EMTs arrived her pulse was 40 and her blood pressure barely measurable. The doctors at the hospital were eventually able to get her pulse and pressure back up with a mix of adrenaline-like drugs, but in combination with the acute kidney failure she had developed, the prolonged low pressure had taken a toll. Sally had what we call a watershed infarct: the parts of her brain at the far end of their arterial supply had perished first with the pressure drop. Brain cells deprived of circulation long enough generally don't come back to life when their blood supply is restored. The resulting stroke rendered her unconscious and able to make only the most rudimentary twitches in response to what neurologists euphemistically call "deep stimulation." She remained in that state for three weeks, when the family reluctantly agreed to turn off her mechanical ventilator and other life-support systems.

There hadn't been much in the initial Posicor package insert warning about the potential for death if it was combined with several other commonly used drugs. Dr. Brady was sure of that, since he checked right after he had gotten the call from Sally's husband. The doctor hadn't actually read the package insert that Paul had given him that day with the free samples—no one does, he reminded himself. Like all of them, it went on for page after page in tiny print. But now Dr. Brady went back like a man possessed and reread the original FDA-approved information to see if there was some warning he had missed about potentially fatal drug-drug interactions with the other medications Sally was taking. It just wasn't there.

In the coming months, it would become much clearer that the drug could occasionally drop a patient's pulse to a dangerously low rate, and if taken together with several commonly used cardiovascular drugs it could prevent patients’ livers from metabolizing them normally, causing the other medications to build up to toxic levels. Critics would later point to evidence of the potential problem that had been available before the drug was approved, and suggested that this had been a disaster waiting to happen. After it was in use for just a year, the manufacturer agreed to take Posicor off the market, citing unanticipated pharmacokinetic interactions. Some time later, Paul left the company. A number of suits are pending against the drug
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