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PROLOGUE



	CANCER AND ITS DISCONTENTS








IN THE EARLY SPRING OF 1998, MY HUSBAND, HARVEY PREISLER, was diagnosed with cancer. The following year, we planned to take our five-year-old daughter, Sheherzad, and my brother Javed’s two children visiting from Pakistan, Musa and Batool, eight and twelve, to San Francisco for a highly anticipated vacation. We had already postponed the trip twice before, but it could be delayed no longer. The children were eager, and given Harvey’s disfiguring facial edema and the enlarging nodes, some form of aggressive treatment—sure to require us to stay put in the city for months—was now imminent. Before any of that happened, he felt strongly that the family needed to get out of the sweltering heat of Chicago for a vacation, even if for just a week.


Our flight to San Francisco was on a bright, clear summer morning. Having arrived at the gate a good ninety minutes before our departure, we split up; Harvey sat down in the boarding area while I chased the children around O’Hare. We got something to eat at the food court and then returned to the gate.


I was shocked by what I saw. Harvey sat, looking dazed, as streams of sweat poured from his body, making little puddles under his elbows on the armrests of the chair and under his knees on the floor. He was beet red. Tributaries of glistening perspiration filled the lines in his handsome face, making it appear startlingly young. He looked at me with hushed anxiety. I sent Batool running for the nearest café to get me a handful of napkins. I dabbed Harvey’s face and arms, wiping the chair and floor. There was no respite. The sweat came in torrential waves. His T-shirt and shorts were entirely soaked and dripping. The children stood around trying not to look, their faces ashen. It was a good fifteen minutes before the deluge subsided. I walked to the gift shop and purchased a fresh pair of pants and shirt. Without saying a word, little eight-year-old Musa stepped forward, quietly took the package from me, and gently escorted a bewildered Harvey to the restroom.


Being oncologists, both Harvey and I understood precisely what the sweating meant. Known as a B-symptom, it is a well-recognized manifestation of many cancers, especially lymphomas, and it is not a good sign. B-symptoms are associated with a more advanced, more aggressive disease with a poorer prognosis. I suggested we cancel the trip and return home, but Harvey, not willing to disappoint the children yet again, insisted on going ahead.


The first twenty-four hours in San Francisco were filled with apprehension as we drove the children around the Crooked Street and the harbor, not knowing what to expect, fearing the worst. Nothing much happened. Harvey began to relax. Then, in the middle of the third night, I woke up with a start. Water dripped steadily on my face. Harvey’s arm was arched over my head and running like a faucet. This time, we not only had to change his clothing, we had to call housekeeping to replace the soaking-wet sheets.


By the time we returned to O’Hare a week later, Harvey had developed another bizarre syndrome associated with many cancers. His left wrist suddenly blew up to twice its normal size. Despite the extra-strength Tylenol I had given him, he was writhing in agony as we climbed into the car to go home. It took twenty-four hours of cold packs and heavy-duty analgesics to control the excruciating pain. The next few days were some of the most tormented. He experienced regular episodes of drenching sweats, once or sometimes twice during the night, requiring fresh bedsheets and clothing changes.


As swelling subsided in one joint, it popped up elsewhere without warning. Fresh lesions began with a tingling, burning sensation, becoming bright red and sizzling hot within hours. Nomadic lymphoma cells meandered autonomously, rudderless. Edema regressed from the face only to reappear in his joints. Lymph nodes in the neck and armpits swelled one day and receded the next, followed by a sudden enlargement of the spleen. Itinerant cells segregated, dispersed, re-collected, vanished, regrouped. They wandered the body with a studied carelessness, entering and leaving organs at will, disgruntled, edgy, exploring possible niches in various organs, rejecting some, settling in others. Horrified, helpless, we watched the drama unfold, Harvey from inside, I from the outside. The lymphoma marched on its aimless, monomaniacal journey into irresolution with a motiveless malignity.


Cancer is what I had been treating for two decades, yet until I shared a bed with a cancer patient, I had no idea how unbearably painful a disease it could be.


It was the summer of our discontent.


Cancer and its discontents.


















	
INTRODUCTION



	FROM LAST TO FIRST








I COULD NOT HAVE WRITTEN THIS BOOK WHEN I WAS THIRTY YEARS old. It is not because of any great discoveries I have made or research papers I have published since. It is because of the experience the intervening decades have given me as I cared for thousands of cancer patients and accompanied many to their deaths. Because the disease I treat is generally fatal, solace seems contrived, personal academic success egregious. My surroundings may not have changed much, but my perceptions have. I have learned to reexamine things I took for granted, to seek comfort in odd places. I have learned new things about what I thought I already knew: like the difference between illness and disease; between what it means to cure and to heal; between what it means to feel no pain and to feel well; about the harrowing nature of keeping appointments one never made. In clinic, in scientific meetings, I have felt like a fraud, a posturing intellectual phony. The complexity of another’s illness has made my own life appear simpler; in the march to death, I have begun to catalog the tragedies of survival. From time to time, I even feel buoyed without reprieve.


I treat and study a bone marrow preleukemic condition known as myelodysplastic syndromes (MDS) as well as acute myeloid leukemia (AML), which develops in a third of MDS patients. The treatment landscape for AML has not evolved much in fifty years, nor has it for most of the common types of cancers. With minor variations, a protocol of surgery, chemotherapy, and radiation—the slash-poison-burn approach to treating cancer—remains unchanged. It is an embarrassment. Equally embarrassing is the arrogant denial of that embarrassment. Technologic advances and the cure of cancer in animal models are loudly proclaimed as if those successes have had anything to do with treating the disease in humans. Improvement in survival of cancer patients measured in weeks is regularly referred to as a “game changer.” To make rosy pronouncements is profoundly unfair to patients. No one is winning the war on cancer. It is mostly hype, the same rhetoric from the same self-important voices for the past half a century.


Cancer treatment was primitive just a century ago. Historians will say the same about our practices fifty years from now. We boast of magnificent godlike technologic advances, editing the genome efficiently, turning genes on and off at will—yet cancer treatment, for the most part, remains Paleolithic in comparison. The issue is not so much that there has been little progress in cancer research. The question is why there is so little improvement in treatment. Why can’t we make use of the millions of research papers published in the past fifty years claiming huge successes in understanding the biology of cancer? For four decades, I have been hearing the same glowing predictions about the magic treatment just around the corner, resulting from a better understanding of oncogenes, tumor suppressor genes, the human genome and transcriptome, the immune system, or choking off blood supply to tumors. Most have fallen flat when brought to the bedside. The gaping disconnect between knowledge about cancer biology and the capacity to use this knowledge to benefit patients is staggering.


How we speak of cancer is primitive, too. In these past decades, I have attended thousands of academic lectures and listened to countless public talks on YouTube by cancer researchers. The latter almost all begin with descriptions of how the speaker’s passion for research started in youth, recount the history of their subsequent hard work and occasional setbacks, followed by their eventual personal success, the reason they own the podium. By the end of the talk, every oncologist relates at least one patient success story, providing an optimistic, bright summary of definite progress, small and incremental but progress nonetheless, and ends with the promise of even greater imminent success. Stay positive is the refrain, as if it were a sin to voice the intense pain and suffering of cancer patients. Why are we so afraid to tell the stories of the majority who die? Why keep promoting the positive anecdote? Why all this mollycoddling? Treating the public like fragile, vulnerable, oversensitive, easily hurt, anxious adolescents needing protection from stressful details is unfair, shortsighted, and in the long run, counterproductive for everyone involved.


A society and culture obsessed with winning views the death of cancer patients as a failure and therefore a subject best avoided. Dying is not a failure. Denying death is. The Western mind—portrayed, at least, by the classical literary canon—has not always been in denial. The depiction of suffering in Greek tragedy was meant to produce a paradoxical catharsis in its audience. Seeing their worst nightmares enacted openly onstage, debating the consequence of actions, and identifying with the characters in the play could dispel the fear of pain and death. Real-life situations presented in highly exaggerated forms underscore the deep-seated sources for inner anxieties and insecurities. Cancer stories, unlike Greek tragedies, need no exaggeration to depict the drama of pain and grueling decisions. Insights come from reading both types of stories for those who imagine changing places with others, empathizing with their deadly challenges.


The stories invoke in us a profound sense of wonder, a cleansing of the cobwebs obscuring the complexity of life, unraveling unexpected interludes of beauty, witnessing small acts of heroism in seemingly impossible situations, inspiring a deeper appreciation of all things good: There is no love of life without despair of life, Albert Camus once wrote. Clarity comes from role-playing. By learning from the experience of others, we can interpret our own lives better, choose a different death, record our wishes in advance. In his essay “Letter from a Region in My Mind,” James Baldwin clarifies our shared destiny with startling eloquence:




Life is tragic simply because the earth turns and the sun inexorably rises and sets, and one day, for each of us, the sun will go down for the last time. Perhaps the whole root of our trouble, the human trouble, is that we will sacrifice all the beauty of our lives, will imprison ourselves in totems, taboos, crosses, blood sacrifices, steeples, mosques, races, armies, flags, nations in order to deny the fact of death, which is the only fact we have. It seems to me that one ought to rejoice in the fact of death—ought to decide, indeed, to earn one’s death by confronting with passion the conundrum of life. One is responsible to life: It is the small beacon in that terrifying darkness from which we come and to which we shall return. One must negotiate this passage as nobly as possible, for the sake of those who are coming after us.





As it is, too few of us have any idea of how to prepare for it or what to do when it strikes.


I see thirty to forty patients every week, yet it felt surreal telling the handsome, tanned, forty-three-year-old Henry W., father of three young children, who was used to playing tennis regularly, whose wife, Rose, was an artist, that the reason he developed spontaneous bruising while on vacation in Bermuda is because he has AML. A bone marrow test showed that the leukemia had arisen in the background of profound dysplasia. The presence of multiply damaged chromosomes and a mutation in the p53 gene, also known as TP53, marked his case as a particularly virulent one, impossible to control. His only chance of survival was to attempt remission of the leukemia with intensive rounds of chemotherapy first, and if successful, followed immediately by a bone marrow transplant. The couple’s innocent, beguiling reactions followed the expected cycles: swinging between disbelief and horror to finding strength in distractions like researching the disease, looking for second opinions, exploring the latest medical options available, checking his siblings’ blood types in anticipation of the transplant.


Sitting across from me in the exam room, after a particularly gruesome conversation about the gravity of Henry’s condition on their second visit, Rose said before leaving that she and her husband could not decide how or what to tell their three children, ranging from ages five to ten, who had sensed something was wrong and dreaded the worst. Children instinctively register parental anxiety, and they grade tension; like birds, they hear the infrasounds of approaching disaster. Following dinner the night before, when the children had settled in the family room with ice cream, Rose found an opportunity to start a conversation. She began by saying that because Dad had to receive frequent treatments for a blood disease, they would be spending a lot of time in the hospital. Grandma W. would be with them most evenings. She said it would also be a good idea for Dad to avoid infection and eat healthy things. The two boys sat staring, frozen with fear, the elder one looking like he was about to pass out. They did not want to hear any details. Rose could not continue. Henry choked up. Their five-year-old daughter broke the awkward silence. She walked to the trash can and dropped her ice cream cone, calmly saying, “I will not eat dessert until Dad can.”


Before Henry could start the intensive chemotherapy requiring four to six weeks of hospitalization, he was admitted to the hospital with a high temperature, resulting in violent, shaking chills and intense sweating. A million-dollar workup failed to reveal any specific cause. He started three antibiotics intravenously, along with antifungals and antiviral therapies. The fever of unknown origin raged on, unabated. He was seen by the transplant team, and several potential matches were identified. First, we had to reduce the number of leukemia cells in Henry’s bone marrow from 80 percent to less than 5 percent or the transplant would not be of any benefit. As the leukemia surged, chemotherapy was reluctantly initiated despite the spiking temperatures. His marrow emptied out of all blood-forming cells, resulting in dangerously low blood counts. He spent the next three weeks in a virtual fog, weakened by the double whammy of high-dose chemotherapy and potentially lethal sepsis. Then, things slowly improved. After six interminable weeks of hospitalization, he went home, only to return three weeks later with shaking chills and fever. The leukemia had come roaring back. From diagnosis to death, it took less than six months. Henry had received the same combination of two chemotherapy drugs I have been using since 1977.


The cancer winter continues.
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TREATING CANCER AS one disease is like treating Africa as one country. Even in the same patient, it is not the same disease at two sites or at two different points in time. Vicious and self-obsessed, it learns to grow faster and become stronger, smarter, and more dangerous with each successive division. It is a perfect example of intelligence at a molecular level, able to perceive its environment and take actions that maximize its chances of survival. A feedback loop, using past performance to improve its efficiency, forms the basis of its seemingly purposeful behavior. It learns to divide more vigorously with time, invading new spaces, mutating to turn the expression of pertinent genes off and on, enhancing its fitness to the landscape, optimizing seed-soil cooperation. We see this metamorphosis in front of our eyes when treatment causes regression of the tumor in one area just as fresh lesions crop up in another, bearing a novel genotype, selected precisely because of their refractoriness to the administered therapy; as mini-Frankensteins, they emerge like ghosts from the machine, bent upon destroying their maker.


The disease is fantastically complex. More fantastic is the reductionist conceit that targeting a single genetic abnormality with a single drug will be curative. This “magic bullet” concept became especially entrenched because of a couple of early successes—in the case of chronic myeloid leukemia, a chromosomal translocation in the malignant cell codes for an abnormal hybrid protein targetable with a drug, imatinib mesylate, with dramatic results. Acute promyelocytic leukemia, a particularly deadly disease, is also driven by a single abnormality. It is now curable with vitamin A. These two success stories seemed to confirm a paradigm: cancer results from a genetic mutation that can be cured with a drug.


Unfortunately, most common cancers have proved to be more complex, with many more biologic aberrations driving the malignant phenotype. The trafficking of cancer cells is more labyrinthine, tangled, knotty, and impenetrably convoluted than the London Underground. The cell continually transforms itself, covering generations of its natural life span in mere hours, ditching genes and entire chromosomes, acquiring new mutations, revving organelles, deforming proteins, neutralizing death signals, forging ahead deliriously, driven by the unrelenting engine of malice, bursting its hot contents on unsuspecting organs, impregnating them with its potent malignant seed, callously moving on. Cancer rules over the host with despotic autocracy.


To develop treatment strategies for so dense a disease by attempting to duplicate its complexity in tissue culture cell lines or animal models has been an unmitigated disaster. The failure rate for drugs brought into clinical trials using such preclinical drug-testing platforms is 95 percent. The 5 percent of drugs that reach approval might as well have failed, since they prolong survival of patients by no more than a few months at best. Since 2005, 70 percent of approved drugs have shown zero improvement in survival rates while up to 70 percent have been actually harmful to patients.


These conceptual errors are due to cause more harm tomorrow than they do today. Based on available data, some 18 million new cancer cases were diagnosed worldwide in 2018, with about half as many dying of their cancers. The American Cancer Society reports that the global burden will grow to 21.7 million new cancer cases and 13 million cancer deaths by 2030 as the worldwide population grows and ages. A frequently cited statistic shows that the death rate from cancer declined in the United States by 20 percent between 1980 and 2014. There were 240 deaths per 100,000 in 1980 while only 192 deaths per 100,000 in 2014. However, this decrease is not due to improved treatments but mostly to early diagnosis and a decline in smoking. There has been a disturbing increase in cancer deaths from specific malignancies, both across the United States and in delineated pockets. Liver cancer deaths have increased by 88 percent nationwide from 1980 to 2014. Deadly breast cancers in women, prostate cancers in men, as well as mortality from cancers of the pancreas, colon, and rectum escalated among low socioeconomic groups and in impoverished regions with a high incidence of obesity. And even as lymphomas have steadily claimed a death rate of 8 per 100,000 across the United States, small pockets in Ohio, West Virginia, and Kentucky experienced an increase in deaths by up to 74 percent.


And then there is the financial issue. Tarceva, a drug that extends the survival of pancreatic cancer patients by twelve days, costs $26,000. An eighteen-week course of cetuximab for lung cancer costs $80,000. Among the 9.5 million new cancer cases diagnosed during a fourteen-year period in America, almost half (42.4 percent) had lost all their life savings within two-plus years. Overall, cancer care cost $125 billion in 2010 and is likely to be $156 billion by 2020. And these are just billings to patients and insurers and does not include the infusion of money from other sources like philanthropies, private organizations, nonprofit funding institutions, universities, industry, and the FDA. A literature search reveals that more than 3 million papers have been published to date on cancer, the PubMed database showing 3,843,208 publications with 165,567 in 2018 alone. A good 70 percent of what is reported is not reproducible.


The consensus today is that prevention is preferable to treatment. Yet actions to make this happen are obscenely lagging behind. In the meantime, precious lives are lost, resources wasted. As oncologists, we are charged with providing, from diagnosis to death, care to our cancer patients that enhances their quality of life, reduces pain and suffering. Are we accomplishing that, and if not, then why not, and what can be done to improve the outlook for future patients? Are we truly appreciating the deep tragedy of cancer at an intimate, individual level, the profound devastation of families, cancer’s social and financial impact, its searing psychologic traumas? Above all, are we doing the best we can with available options, or should we be questioning some of the draconian measures we are practicing? How good are the solutions we offer if we constantly have to ask ourselves whether the cancer or the treatment we prescribe will kill the patient? Which of the two is worse? Using chemotherapy, immune therapy, and stem cell transplant to cure cancer, as someone has aptly observed, is like beating the dog with a baseball bat to get rid of its fleas. Why is this the best we can offer?
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HOPES OF FINDING better drugs using the existing discovery platforms or using even more artificial systems of genetically engineered animals are as realistic as dissecting the brain and expecting to discover consciousness. After fifty years of developing cancer drugs this way, is it time to reassess the preclinical model?


No.


It is time to abandon the strategy altogether. Jeremiads alone are pointless unless a new strategy accompanies the lamentation.


The new strategy is to stop chasing after the last cancer cell and focus on eliminating the first. Better still, prevent the appearance of the first cancer cell by finding its earliest footprints.


To begin the ending, we must end the beginning. Prevention will be the only compassionate, universally applicable cure.


It is not prevention through lifestyle changes. Individuals with pristine eating and exercising habits get cancer because cancer-causing mutations accumulate as natural consequences of reproduction and aging of cells. The new strategy must go beyond early detection as practiced currently through mammograms and other routine screening tests. The prevention I am talking about is through identification and eradication of transformed cancerous cells at their inception, before they have had a chance to organize into a bona fide malignant, incurable disease. This may seem an unattainable, utopian dream, but it is achievable in a reasonable time. We are already using sophisticated technology to detect the residues of disease that linger after treatment, the last cancer cell. Can we not reverse the order of things and use the tests to detect the first?


I started focusing on a study of preleukemia, MDS, thirty-five years ago for this reason. It was clear to me even back in 1984 that AML is too complicated and difficult a disease to cure in my lifetime. I pinned my hopes on studying the preleukemic stage, findings ways to prevent it from evolving to AML. I have stuck to this strategy for all these years. Among a handful of researchers with the same mind-set is Bert Vogelstein at Johns Hopkins University, who studied the transition of benign adenomas into malignant colon cancers and eventually came to the same conclusion—the best strategy is prevention and early detection. His team is leading the charge in breast, colon, pancreas, and lung cancers; they are using “liquid biopsies” to look for very early biomarkers of malignancy in bodily fluids. Vogelstein has repeatedly pointed out that 30–40 percent of all cancers can be cured today by implementing techniques to detect early markers of cancer, such as somatic DNA driver mutations; epigenetic changes; cancer-specific RNA and proteins; cancer-specific metabolites in the plasma, sputum, urine, and stools of these individuals; and by employing molecular imaging techniques. The sensitivity can be increased from roughly 40 percent to 80 percent for gynecologic cancers simply by looking for cancer-derived DNA markers in Pap smears. Fifty years from now, Vogelstein says, cancer deaths could be down by 75 percent just through prevention, early detection, and development of newer strategies to deal with early-rather than late-stage disease.


Once my mind was made up to try to detect the first leukemia cells in an MDS patient and target their destruction at the very inception, the next challenge was a practical one. I needed leukemia cells to study. This provided the impetus for banking samples any time I performed a bone marrow biopsy on my patients. Thus began the MDS-AML Tissue Repository. This repository is the most concrete, tangible proof of my lifelong commitment to study cancer at its earliest stage, to find the first cell and to eliminate the scourge at initiation. Dating back to 1984, it is now the oldest MDS and AML repository in the world collected by a single physician. Not a single cell has been contributed by another oncologist. Today, the repository contains some sixty thousand samples from thousands of patients.


Every vial in those freezers invokes a poignant memory; every test tube tells a story. Only I am a witness to the pain each patient—some of them more than a dozen times over the course of their illness—endured to undergo this procedure. That makes everything deeply personal for me, sacred. Some of those vials in the freezers contain parts of patients that can be thawed back to life in lab dishes decades after the patients are no more. Including Harvey. How can I afford to let any of those patients down?
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I CAN ALMOST hear some objections surfacing in the minds of my oncology and scientific colleagues.


The first objection will likely be that I am ignoring the 68 percent of all cancers we are managing to cure today. My answer is that most of it was achieved several decades ago with the surgery-chemoradiation therapies. Recent advances relate primarily to improvement in cancer mortality due to early detection, not meaningful advances in the treatment of metastatic cancers. An exciting exception, and one worth applauding wholeheartedly, is the introduction of novel immune therapies. Two fine scientists, James P. Allison and Tasuku Honjo, won the Nobel Prize in 2018 for their pioneering work in this field. As a result of their groundbreaking work, many hopeless lung cancer, melanoma, lymphoma, and acute lymphoblastic leukemia patients are living years beyond their predicted survival, and a few are even cured. It is great, but the immune approaches are not universally curative and, at present, help very few patients. At a minimum, the cellular therapies are financially draining; at worst, they may cause very severe side effects because of their superefficient killing. The sudden simultaneous deaths of billions of cancer cells in a person with a very high tumor burden cause life-threatening toxicities, as cytokine storms damage the liver and lungs while the kidneys choke on cellular debris. Finally, a small but definite fraction of treated patients, ranging between 7 and 30 percent, experience inexplicable resurgence and paradoxical hyperprogression of their tumors. All these side effects could possibly be avoided if the same therapy is instituted when the tumor burden is low. Indeed, harnessing the body’s own natural killers to eliminate the first cancer cells will be the ideal treatment in the future.


Another constant refrain I hear from practicing oncologists goes something like this: “In the last twenty-five years, a shift toward better survival is seen in many cancers. Breast and prostate cancer and chronic myeloid and chronic lymphocytic leukemia have truly become diseases that patients live with and not die from. Even in lung cancer, which was the most depressing malignancy for decades, there is a trend toward survival improvement, albeit at great expense. There are at least ten to twelve targetable mutations. An additional 20–25 percent of patients respond to immunotherapy.” I have no disagreement with this assessment. Of course there has been progress in many areas. It reminds me of something that a beloved Raza family friend, the late Syed V. S. Kashmiri, a fantastic immunologist and scientist in his own right, once said to my youngest brother: “Abbas, if one day, the sun rose in the west, practically the whole world would stop and stare. But there is a handful of people who watched it rise in the east every day and wondered why. These are the people who change the world.” I quote Kashmiri Sahib because we, too, have been taking much for granted. We often talk about our patients only registering the positive parts of conversations. As oncologists, we are doing the same by focusing on the minority of our patients who benefit for limited durations. The time has come for us to think about the majority who don’t, but who suffer the ghastly toxicities of therapies and end up losing their life savings in the process.


I can likewise anticipate criticism from the scientists cataloging paradigm-shifting progress in the molecular and genetic understanding of cancer pathology resulting from animal studies or in vitro tissue cultures. I agree that these modalities are the basis for deep insights into the biology of cancer and must continue. Nevertheless, as you will soon discover, these tools come in for ringing condemnation in this book. In no way am I advocating that we abandon such invaluable research tools. My problem is using these systems for oncologic drug development where they have proved of little benefit to the patients. Of course, individual researchers and oncologists who are trapped in a system cannot be held responsible because they would lose research grants or be sued for malpractice and negligence if they don’t follow the prescribed guidelines. I know because I am one of them. Every bit of criticism applies as much to me as to any researcher or oncologist reading the book. My criticism is directed not at us but at the system we have unwittingly evolved and the culture we have unintentionally created collectively both in clinical practice and basic cancer research.


Finally, and most importantly, both oncologists and basic scientists might feel that I am too pessimistic, not just in my view of the past but also of the future. This, too, is a patently false conclusion. In fact, while being realistic about the past and present, I am exceedingly optimistic about the future of cancer treatment. The pessimism you might sense in the coming pages is not because I have a fatalistic or nihilistic attitude. Rather, it is an expression of deep frustration at the status quo. Too many lives are being lost because of our own unshakable hubris, convinced as we are that we possess the power to untangle the intricacies of as complex a disease as cancer. It is like saying we will cure aging. It may happen, but not any time soon. As you reach the end of this book, you will be sharing my hope for a much brighter outcome for future cancer patients. It will happen because we will have learned to avoid cancer’s tragic, end-stage pain and suffering altogether by nipping it in the bud. I predict a radical shift in all of health care in the coming decades. Early detection of neurologic, metabolic, cardiac, and oncologic diseases will naturally follow once we implement sensors designed to gauge disease-caused perturbations years ahead of their actual clinical appearances. This is how over the next few years, effective, evidence-based preventive modalities will be developed, refined, and perfected.






[image: ]








ALTHOUGH ISSUES OF science are critical to this book, its true raison d’être is to improve the outcome for individuals negotiating cancer’s capricious, pernicious challenges. I hope this book will be a source of empowerment—rather than discouragement—for cancer patients at several levels. For one, as we will see, not every gloomy prognosis comes to pass. For another, the fact that thousands of oncologists and researchers are working day and night to find better solutions for cancer is a powerful truth, as well. On a daily basis, I witness the astonishing, selfless devotion to patients displayed by my fellow oncologists in a hundred ways, great and small, just like the basic science researchers who work tirelessly to devise new experiments to test their hypotheses, reach out selflessly to collaborate and help us understand the inner happenings of cancer at a molecular level. Their dedication to cancer patients is humbling and inspiring. Most importantly, the book should assure any cancer patient reading it that they are not alone. We are in this conversation together. Every one of us has a fifty-fifty chance of being in their shoes tomorrow. The stories of men and women, young and old, facing grim choices reflect our collective challenges, give a voice to our anxieties as a species as well as to our vulnerabilities, our frailties.


Some fortunate individuals with cancer survive to tell their stories. In this book, a few of my patients agreed to do precisely that. Their humanity is on full display in their fierce desire to live, to celebrate life, even as they face life-threatening illnesses. Almost all of them rejected anonymity. Instead of signing their stories with a soup of alphabets or case numbers, they chose to provide their real names, even their pictures. They want to be identified. They want you to know they are living, breathing individuals. They want their voices heard. They walk you through their private hells, but then they also share with you their Joycean spirit: “To live, to err, to fall, to triumph, to re-create life out of life.” Above all, it is their palpable desire to live just a little longer at all costs that leaps from the pages. They are the reason why we, the oncologists, obsessively, zealously, fanatically, pursue implausible treatment options—exploring wild possibilities, not giving up, not letting them give up. They provide the helium for our sagging spirits.


Many more, however, have died. When the decisions and actions that lead up to those deaths are not reexamined carefully, questioned, challenged, the indifference—our silence—kills patients again and again. My role in this examination shifts across multiple dimensions. I am variously a treating oncologist; a wife and then a cancer widow; a friend; an observer; a remote consultant; a basic scientist; a clinical researcher. I question the recommendations of experts, the choices that families made. I marvel at the innocence and hopefulness of the patients as they agonized their way through one excruciating experimental trial after another. Above all, I question my own decisions. Were they based on hard facts, or were they uncomfortable choices based on inadequate data derived from incompetently designed studies? If I could not provide a better life to my patients, could I have provided a better death? Can I improve upon my communication finesse? How do I acquire the skills missing from my tool kit for interacting more compassionately with my patients at a deeper human level? Isn’t that why I became a doctor in the first place? Candid discourse humanizes both the patients and their oncologists. The aim is to proffer new ideas, make all of us rethink, question ourselves, challenge norms, and take a hard look at our rigid systems, our medieval institutions, through the prism of profoundly human issues affecting patients, families, survivors, oncologists, basic researchers.


Ultimately, I ask, if any of those involved—friends, families, patients, doctors—were to cast a backward glance, knowing what they know now, having had time to think, digest, and live with the loss, what decisions would they alter? A clear picture can only emerge with retrospection, recalling snippets of conversation, nagging details, hopeless choices. The sharp vision, the clairvoyance of grief, present from the first moment but suppressed, trickles into consciousness gradually. Honesty finally becomes possible on both sides as talking to families years later allows me to give my candid interpretation because they are finally ready to hear it. The process of retrospection forces us to relive the trauma, awaken repressed memories. The goal is not to revel in suffering but to liberate us from the past, prepare us to do better in the future.


As long as there is a single Henry W. dying a swift, brutal death, there can be no disagreement about whether great or little progress has occurred in cancer research and treatment. Let us, first and foremost, accept with all humility that our job remains unfinished. I would go further and say, let us accept that the traditional ways of doing most things are sclerotic. My insistent focus on the granularity of individual pain and suffering in the pages that follow is to highlight the urgent need for change, to force us, as individuals and as a society, to cast off the manacles of dogma and tradition. The burden of this book is to redraw the scientific route radically, to redirect our intellectual, technologic, physical, and emotional faculties away from fundamentally flawed models of adding a few months to survival; instead, to conceive and strive for the substance of things hoped for, a real cure through early detection and prevention. To go from last to first.


There is one and only one goal for all of us—to ensure that all our intellectual efforts are directed toward the relief of humanity’s suffering. Suffering is what I see on a daily basis and what I chronicle in The First Cell. And where human suffering is concerned, scientific and emotional, medical and poetic impulses merge effortlessly and become inseparable. This synthesis, representing a rival paradigm of cancer research and treatment, even of writing about it, this dialogue of compassion, this science of empathy, of care and concern, can liberate us from the confident complacency of assumed righteousness in the way things are done, liberate us from the mental cages we have inadvertently imprisoned ourselves in. Our lives are at stake. Our future is at stake. Let new technology and new ideas rearrange our laboratories and our psyches, break the stalemate. Let us assume responsibility and seize the opportunities. Let us deconstruct what has become an indifferent science and reconstruct it through the prism of human anguish.




Kaun seh pai ga laikin meri aankhoun ke azab


Kis ko yay hausla hoga kay hamaisha dekhay


Apni palkoun ki saleeboun se utartay huay khwab


Jin ki kirchioun ki chubhbhan roh mein buss jaati hay


Zindagi, Zindagi bhar key liyay kur lati hay


—AHMAD FARAZ, “EYE BANK”







Who will be able to bear though


the ruin my eyes have seen


Who will be so brave


keep their eyes always open


Even as chimeras roll down


the branches of their lashes


Even as shrapnel twists


and encamps in the breath


Even as life cries out


for the rest of life


—TRANSLATED FROM URDU BY ANJULI FATIMA RAZA KOLB
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	The Nobleness of Life Is to Do Thus










There’s a special providence in the fall of a sparrow. If it be now, ’tis not to come; if it be not to come, it will be now; if it be not now, yet it will come: the readiness is all.


—SHAKESPEARE, HAMLET, ACT 5, SCENE 2
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I ONLY SAW OMAR TWO OR THREE TIMES WITHOUT NAHEED, HIS mother, in the roughly sixteen months of our acquaintance in New York. It is hard for me to think of them separately. From the first message I received from Omar in the summer of 2007 to my last glimpse of him as he lay dying with his mother curled up next to him in bed, I was exquisitely aware of the unique privilege it was to be witnessing this sublime relationship. Of course, love is never quantifiable. The friendship alone that existed between Omar and Naheed would require new heavens and new earths to accommodate it.




arz o sama kahan tiri vus.at ko pa sakey


mera hi dil hai vo ki jahan tu sama sakey


—KHWAJA MIR DARD







The sky and all the planets could not comprehend your expanse


Only my heart has the largeness to embrace the anguish





Naheed brought her two sons to meet me in September of 2007, shortly after I had moved to New York. Omar, the thirty-eight-year-old elder son, a graduate of Oxford and Columbia, had been diagnosed with a highly malignant osteogenic sarcoma of the left shoulder.


They had come for dinner. Omar had received a round of aggressive chemotherapy a few days before, and his mouth was a battlefield of raw ulcers, abraded mucosa, bleeding gums. As we sat down to an elaborate meal with family and a few close friends, Omar calmly produced a bottle containing some sort of a bland, soothing drink and sipped away as if it were an exclusively prepared gourmet meal, all the while entertaining us with his signature brilliant quips and observations. Such was his class, such his chic.


I can divide my association with Omar into three distinct phases. The first phase starting long-distance in the early summer of 2007 was all business: we were preoccupied with questions of what hospital he should choose, which surgeon; whether he should seek a second opinion in Boston; whether he should receive one combination of chemotherapy or another.


The second phase came when he started the dreaded but inevitable slash-poison-burn cycles. Omar underwent radical surgery first, where surgeons tried to remove the tumor in its entirety. Reports from the excised mass unfortunately showed that cancer had already spilled into the veins. This was essentially a death sentence. In an attempt to eradicate the microscopic tumor cells, aggressive rounds of chemotherapies and radiation therapies were initiated. He settled more or less into a routine of sorts, punctuated by periods of pancytopenia, or a decrease in the number of blood cells; an intense susceptibility to infections; excoriated mouth; an occasional hospitalization due to sepsis; and finally, a brief period of respite, only to be followed by more of the same.


He suffered horrible toxicities from each treatment and derived little benefit. The tumor continued to grow. One week, a nodule sprouted in the lung, where it appeared surreptitiously on the CT scan. Another morning, a tender, red lump appeared on the wrist.


Once during this time, I asked Naheed in front of Omar why she did not go back to Karachi for a few days. Her mother was ailing, and Naheed needed to fetch her own things, as she was now planning to stay for the long haul, at least until Omar’s chemotherapy ended. “He will not let me go,” she simply said. I looked at Omar. It was true. He could not bear to let her out of his sight. “Azra apa, [apa and aps are terms of respect accorded an older woman],” he said, “if a mother is around, nothing bad can happen to her child.” So Naheed, who had come for a few days to New York, ended up staying for eighteen months, spending practically 90 percent of her waking time either with Omar or working on something related to him.


Surprisingly, this second phase, perhaps the most exhausting for any normal individual, proved to be the most productive for Omar. He was teaching at John Jay College; he was analyzing current events; he was teeming with original ideas; he was writing profusely. Above all, he was confident and optimistic. He was newly married.


He never lost the life of the mind. He came to dinner at my place in May 2008, when Richard Dawkins was visiting. Naheed had brought her fabulous book, Kashmiri Shawl, as a present for Richard, who was thrilled to take it home to his wife, a fellow aficionado. Omar had prepared a series of questions to ask and had a long chat with Richard. In early June, Omar called me one evening to say that, as opposed to someone who has come up with a list of the hundred books one must read before dying, he had compiled a list of a hundred books that one must read in order to live. Would I be interested in going over the list with him? My friend Sara Suleri Goodyear, professor in the English department at Yale, was staying with me at the time. We were both delighted at this idea and arranged for Omar to come over for dinner with his list. That evening turned out to be exceptionally stimulating. Sara and I offered our remarks on the titles that Omar rolled out with a twinkle in his eyes. Most of our own personal favorites appeared on his list—from Homer, Plato, Aristotle, Herodotus, Thucydides, and Virgil to the Old and New Testaments, the Bhagavad Gita, and the Quran to Machiavelli, Omar Khayyam, and Aesop’s Fables. He listed Augustine, Cervantes, Dostoevsky, Tolstoy, Ibsen, Flaubert, Proust, Lampedusa, Ishiguro, Rushdie, Adam Smith, Darwin, Hawking, Stilgitz, Pinker, and Bertrand Russell to Feynman, Kuhn, and Diamond. The entire list can be seen in the article I wrote about him for 3 Quarks Daily. After he left, Sara and I talked late into the night about Omar. We marveled that someone so captivated by life, so engaged, so erudite, so young, could demonstrate such equanimity in the face of almost certain death.


The third phase of my acquaintance with Omar began around September 2008. He was now on a slippery slope and knew it. Despite multiple surgeries to remove metastatic lesions, including parts of both lungs, he continued to experience recurrences at distant sites. On the day we came together to celebrate his fortieth birthday, he was diagnosed with a large mass on the arm even while receiving chemotherapy. This was not good news.


Omar’s family responded. Naheed, his best friend, Noor, and his devoted, inspiring, and lovely wife, Mursi, brought him to see Dr. Gerald Rosen, a well-known bone and soft-tissue sarcoma expert at St. Vincent’s Comprehensive Cancer Center. Gerry advised a second round of radical surgery to remove practically half his shoulder, arm, and chest, hoping that would excise a wide margin around the primary tumor, which Gerry felt strongly was the principle origin of the malignant cells. Gerry offered to arrange with surgeons he knew to undertake the risky and extensive surgery, insisting that this was absolutely essential. With Omar’s tumor, as with most solid tumors, Gerry felt that if it couldn’t be cut out, the battle was already lost. The surgical team at the treating hospital was not in favor of this, and Omar was torn. The four came to my office after their visit with Gerry. Omar pointedly asked my opinion, and I was blunt with him. “The radical surgery Gerry is recommending is an enormous risk, but it is the only lifesaving measure. You are young, and the odds are high that you will get through it fine. Give yourself a chance and go for the surgery.” The alternative was an experimental trial. Under the best of circumstances, as I told Omar, trial drugs would prolong his life by a few months. Surgery represented the only possibility of a cure, even if it was fraught with potential catastrophes. But if he wanted to pursue an experimental trial, I told him, I promised to get him any drug he wanted. Omar listened calmly and finally said he would think about what I had said.


Informing Omar’s thinking were his two siblings, who had been working valiantly throughout to save their brother’s life. They searched incessantly for news of any novel approaches to therapy or announcements of clinical trials. Sara, Omar’s sister, came to see him with her adorable little boy, and Omar was immensely cheered up by their visit. (One of the loveliest things about Omar was that while he was interested in big things, he knew how to be genuinely happy in small ways.) He brought Sara over for dinner one evening. I was astounded by the detailed questions Sara asked me about Omar’s situation, the choices available to him, his immediate and long-term prognosis. His brother, Farid, was completing his doctoral dissertation at Brown, but he nonetheless spent every moment he could spare with Omar. Farid accompanied Omar to his medical appointments whenever he was in town and stayed with him at the hospital when Omar was an inpatient. One evening as they were leaving my home, I was greatly touched to see Farid quietly adjust the sling on Omar’s arm and help him into his coat without a word from Omar, who continued talking to me the entire time.


Although deeply involved, Omar’s family as well as his friends completely respected Omar’s independence and supported him unconditionally whether they agreed with his decisions or not. They stood resolutely by him and faced the tragic choices with a fortitude that reminded me on more than one occasion of the famous line from Faiz Sahib: “Jo aye aye ke hum dil kushada rakhtay hain” (Let whatever is in store come; our hearts are capacious).


In the end, Omar decided against the radical surgery that Dr. Rosen had recommended. He called me a couple of days later to ask my help in getting him enrolled in an experimental trial. He subsequently began one at Montefiore Medical Center and seemed in an unusually good mood when he and Mursi came for lunch at my place in November. By early January, however, the trial had failed, and he was exploring other possibilities with his usual vigor and velocity. We were all frantically searching. He became fixated on a drug called dasatinib, which was being tried in his type of sarcoma, although he was reluctant to participate in another experimental trial because it would restrict his ability to try other therapies. I promised to obtain a compassionate exemption for him from the makers of the drug and wrote a single subject protocol requesting the drug for him.


Omar had now lived through seven major surgeries—removal of practically half the shoulder followed by removal of parts of the right lung and then the left. He had received round after round of toxic chemotherapies with bouts of radiation treatments in between. He then enrolled in experimental trials with zero benefit. Meanwhile, the tumors kept popping up in new parts of his body.
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OMAR’S PREDICAMENT HIGHLIGHTS how spectacularly we are failing to treat cancer.


His treating oncologists and I knew that the chemotherapy or experimental drugs he received following the failure of the original surgery had zero chance of curing him. If palliation was all we could offer postoperatively, what was a better option—to treat or not to treat? Was it cruel to Omar and his family to keep suggesting new drugs, which would give him a few additional weeks at best, when the writing was on the wall? It’s not clear they ever registered how short term any benefits would be. Omar and his family fully believed that, if a drug were FDA approved or at least in FDA-approved trials, there would be lifesaving benefits to offset the pain of any side effects. Did they really comprehend the fact that any survival benefit would be measurable in weeks?


The expectations of patients are compounded by the action of regulators. It takes ten to twelve years to bring a new cancer drug into the market at a prohibitive cost of anywhere from $500 million to $2.6 billion. Extensive intellectual and financial resources as well as time are invested in conducting preclinical research to identify potential new therapies for cancer, but these rarely translate into any real benefit for the patients. Only 3–5 percent of cancer patients participate in experimental trials; of these, only 3.8 percent of the participants in phase 1 trials between 1991 and 2002 achieved an objective clinical response. The results for phase 2 and 3 trials are not much better.


Recognizing the unmet need in oncology and pressured by advocacy groups and cancer patients, the FDA is willing to approve an agent if it can prolong survival by a mere 2.5 months over existing treatments. Even with this low bar for approval, only 5 percent of drugs make it to market. Cancer has the lowest success rate among twenty-one disease indications. Those few drugs that are approved might as well have failed; once they are administered in non-trial settings, the results are no better than those that were not approved. This is partly because of how trials are conducted. Subjects participating in experimental protocols are handpicked and generally in reasonable physical shape. They have to pass strict eligibility criteria, including a good performance status, normally functioning heart, lungs, liver, and kidneys, and be free of any serious comorbid condition. Most cancer patients are more decrepit, suffering from additional comorbidities. Whatever little advantage is achieved in prolonging survival under the rigorously supervised clinical trial settings is lost once the drug is approved and used freely by practicing oncologists to treat unselected patients.


Over the twelve-year period from 2002 to 2014, seventy-two new anticancer drugs gained FDA approval; they prolonged survival by 2.1 months. Of eighty-six cancer therapies for solid tumors approved between 2006 and 2017, the median gain in overall survival was 2.45 months. Of the cancer drugs approved during the past two decades, 70 percent of them were at best useless, showing no measurable survival benefit. Between 30 and 70 percent of the drugs may actually be harmful to patients. A study published in the British Medical Journal showed that thirty-nine of sixty-eight cancer drugs approved by the European regulators between 2009 and 2013 showed no improvement in survival or quality of life over existing treatment, placebo, or in combinations with other agents. My own specialty, MDS, is a case in point. There are two approved strategies to treat MDS. One drug, lenalidomide (Revlimid), is restricted for a subset of patients, roughly 10 percent, whose MDS cells have a deletion in the long arm of chromosome 5. For the remaining 90 percent, one of two approved drugs, azacitidine (Vidaza) or decitabine (Dacogen), are recommended. With either drug, the chance of improving anemia in low-risk MDS, to the point at which transfusions would no longer be needed, is approximately 20 percent. There is currently no way to preselect the 20 percent of patients likely to respond. This means 80 percent will receive chemotherapy for five to seven days every month for a minimum of six months with little or no benefit but with all attendant toxicities and at prohibitive financial expense. In responding patients, the drug administration must continue for as long as there is no progression in the disease. Responders are not cured; the median duration of response is ten months, and an occasional patient continues in remission for years.


So what advice should an oncologist give to a patient faced with these options? In a larger sense, the choices we make for our patients are made by people we never meet. Even if I felt differently, I could not make a truly independent decision. Other experts have devised formal criteria for best practices, and any nonconformity could leave the deviant open to legal challenges. Driven by internal forces, we seek refuge in emulation. Responsibility is assumed collectively by a group of key opinion leaders, or KOLs, in the field. The group takes into account all the existing scientific literature and a fair summary of innumerable clinical trials to eventually distill the experience into a broad set of principles. The guidelines that emerge are at the heart of evidence-based medicine, and the wider community of oncologists subsequently uses these to classify, stage, and treat their cancer patients, evaluating the results of their treatment in a uniform and universally interpretable language.


This is a good thing. Indeed, evidence-based medicine is essential. But it is not sufficient by itself when caring for individual patients. No matter how large or statistically significant the data are from which the universal rules are derived, application of population-based insights to specific patients remains very challenging. The typical experimental trial with a 30 percent response rate is really telling us that if a hundred patients with similar clinical and biologic characteristics were treated with the drug, thirty will likely respond. For an individual patient today, we have no way of knowing whether they are one of the 30 percent who respond or the 70 percent who don’t. Besides, how meaningful is the response? If the median duration of response is, say, ten months, then of the thirty patients who responded, fifteen will lose the response before ten months, and fifteen will continue to benefit beyond that. A few of those will be long-term responders. The disease will come back. This rule applies to even the most successful targeted therapies today with only rare exceptions. They offer improvement in survival by a few months over supportive care. Nevertheless, when I’m faced with an elderly patient with lower-risk MDS without deletion of chromosome 5, receiving two units of blood every two to three weeks, the KOLs say I should give the FDA-approved treatment, despite its 20 percent chance of a limited-duration response. And when faced with a patient like Omar, should experimental trials be offered if the treatment is of no survival benefit? Again, the KOLs say yes.


Imagine now, with these data in hand, you are sitting across the desk from Omar. It is impossible to use the best evidence-based medicine derived from large populations to make decisions about him as an individual. There is embarrassingly little information to predict the most likely outcome for Omar. If he were one of the fortunate ones, then we hoped he would be that rare long-term responder. We had to give it a shot. Nothing ventured, nothing gained.


The oncologists believed that by treating Omar with experimental drugs and chemoradiation therapy, they at least offered him a chance of response, no matter what the odds. But the problem isn’t simply that the drugs he was given ultimately didn’t help him—the problem was with the advice he got, too. It’s possible the advice we gave him wasn’t realistic or explicit enough—perhaps we should have suggested he spend whatever time he had left enjoying life rather than vomiting his guts out after each round of chemotherapy and living on revolting, tasteless liquids because of the raw carbuncles that studded his throat. He could have spent at least a little time traveling with his new wife, visiting friends in England and his family in Pakistan and Bangladesh. Instead, Omar was a perpetual captive; either he was receiving one kind of therapy or another or suffering their side effects, which, beside the vomiting and the ravaged mouth, included very low blood counts and a highly suppressed immune system, landing him in the hospital regularly with bouts of infections.


Was it really the best solution to do nothing? If we had withheld treatment, the tumors would have grown rapidly and caused tremendous pain as well. Which would be less excruciating? Subjecting patients to painful toxicities of futile treatments with their enormous attendant physical, financial, emotional, and psychological burdens is challenging. Would palliation of the pain with local control of growing tumor masses have been any less painful? Did we ever give Omar the choice of no treatment at all? And should we have? The past is some guide. The toxicities of chemotherapy and radiation therapy are well recognized today, whereas it has become rare to see the ravages of unconstrained cancer. Stephen Hall, in his excellent book A Commotion in the Blood, describes the last stages of a highly malignant sarcoma in a young girl at the end of the nineteenth century:




The endgame in cancer is never pretty, less so in an era where doctors chased rather than managed the less ghastly symptoms. The breast tumors had become the size of goose eggs, the abdominal tumor even larger; the length of her body from head to toe was stippled by small tumors that Coley likened to buckshot or split peas. Last came the vomiting, several times a day, though she had no solid food; soon, she was regurgitating copious amounts of blood. “The attacks occurred almost hourly,” Coley noted, “and were very exhausting to the patient in her extremely weak condition.” Elizabeth Dashiell remained conscious of this horrific piracy of her eighteen-year-old body until very nearly the end, when finally, mercifully, she died at home in New Jersey at 7:00 a.m. on January 23, 1891.





Not only is such an uncontrolled death horrible, hopes are squandered on chasing cures that can’t be found. But then, unexpected benefit can also occur, even after ten years of repeated failures, if the right drug is given. The challenge is how to match the right drug to the right patient from the start.


One patient of mine, Philip Kolman, suffering from a lower-risk MDS, was essentially giving himself up for dead. In his own telling, “One day in early 2017, my Florida doctor told me that he had nothing left to give me. My transfusions were becoming very frequent, two or three units of blood a week. He said that I should contact everyone I knew to see if there was a [research] program available for me.” In stark contrast to Omar and his siblings, Kolman says, “I accepted the news with the understanding that I didn’t have much time left, and I started to make final arrangements.” Among them was to write to me. Although he was prepared to lie down, I was not; I told him to fly to New York for tests for a new research program. Once he was in, his need for transfusions quickly dropped from every week to every four to five weeks; his condition worsened a bit before stabilizing at a transfusion every two to three weeks. “I’m now waiting for the next drug to come along with its promise of a new beginning and hope.”
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WEEKS BEFORE HIS death, I visited Omar at home on his fortieth birthday. He was quite the dandy, and that evening, he had taken care to dress up. He wore a formal black jacket and beautifully fitting trousers. With an impossible innocence, he took me aside. He had something to show me: a rock-hard reddish growth that had appeared out of nowhere on his arm in the preceding forty-eight hours. With an indefatigable will to live, the exceptionally intelligent young man stared intently at his arm and asked me whether I thought it meant the return of the sarcoma. He hoped I would say no, that it was an infection. It was the one time during the course of my time with Omar that I felt physically ill—and I was not even his family. It wounded me to think of how Mursi and Kamal, Sara and Farid, and most of all Naheed would take the cancer’s resurgence. I could not bear to stay at the party. Despite Naheed’s remonstrations, I left within minutes, and before I could reach the subway, I was retching on the sidewalk.


My husband, Harvey Preisler, was directing the Rush University Cancer Center in Chicago when, at fifty-seven years of age, he received the diagnosis of cancer. He had personally supervised my training in oncology. One rule he emphasized was not to become too close to patients. I am not certain that I have followed his advice as faithfully as he wanted me to. He appalled me when he said, “You are going to take care of me.”


“But, Harvey,” I objected, “all my life, you are the one who insisted that I could no longer remain objective if my feelings clouded my clinical decisions.”


He simply said, “Sorry, I only trust your judgment.”


In the subsequent five years, we looked at countless blood reports, MRIs, and CAT scans together, staring at the growing masses in his abdomen, the persistent fungal infection spreading menacingly in the lungs. Harvey knew precisely what those images meant. He was not someone looking for false hope. He was not a man easily duped. Yet he would invariably turn to me and ask, “So what do you think, Az?” He needed to suspend his judgment and looked to me to decide how he should feel. I took infinite care never to break his spirit.


Julie Yip-Williams, who blogged about her colon cancer and died on March 19, 2018, at age forty-two, said, “Cancer crushes hope, leaving a wasteland of grief, depression, despair and a sense of unending futility. Hope is a funny thing, though. It seems to have a life and will of its own that I cannot control through the sheer force of my mind. It is irrepressible, its very existence inextricably tied to our very spirit, its flame, no matter how weak, not extinguishable.”


What were Omar’s choices? Succumb to hopelessness and despair, face the terrified looks of his wife and mother who followed his every move, or pin his hopes on the oncologists pushing the limits of modern medical offerings? With cancer, it is rarely a matter of either-or; there is seldom a choice between hope and despair. Patients face both simultaneously, or serially. Omar did, too, with a stoic’s sobriety combined with an unflagging optimism of will.
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OMAR’S EXPERIENCES, AND Philip’s, point to some devastating concerns about the state of cancer research today.


A common semantic distortion relates to the description of an ineffective therapy as “the patient failed the drug” instead of the other way around. The drugs, not the patients, arrive at the bedside for clinical trials when confidence in their success is 5 percent at best. The preclinical lab data used to identify the potential benefits of a drug cannot predict what will actually work in a clinical setting. We were forced to use trial and error both in Omar’s case and Philip’s, instead of being able to identify sooner what could or could not work for each, at great financial and personal cost. What are we doing wrong? Why have we failed to translate the scientific advances of high-profile publications into improved outcome for our patients?


It is high time to question the current paradigm of research. There are bright spots—many subsets of patients, even with aggressive tumors, have been successfully treated with drugs developed using the present approaches: chronic myeloid leukemia, most childhood malignancies, and some forms of adult bone marrow and lymphoid cancers. We shall see why. But we shall also see that the exceptions exist among a litany of failures. These failures are systemic. The vast majority of researchers are studying diseases they never see, in animals who don’t get them spontaneously, or in test tubes where the “cancer” must be artificially created and maintained. Such contrived data bear little resemblance to the actual tumors, yet these “models” are the ones turned over to industry for further clinical development. This approach to drug development, the exceptions notwithstanding, has been stupendously unhelpful. How did we get here?
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IN JANUARY 1912, Alexis Carrel, soon to be a Nobel laureate for work in surgery, removed cells from the heart of a chicken embryo, plated them on a dish in his laboratory, and, to the great surprise of the scientific community, kept them alive and growing robustly for the next three decades. The cells thrived as long as they were fed the right cocktail of nutrients, and Carrel’s miraculous culture led to the conclusion that living cells have the potential for immortality. Unfortunately, no one else could replicate Carrel’s results—in general, investigators could maintain cells in culture, but no one could demonstrate the continuity of survival for weeks, let alone decades—nor explain what enabled them to survive in Carrel’s flasks.


The question whether cells possess the potential for immortality remained unresolved until 1960, when Leonard Hayflick provided the answer. Through a complex series of experiments, Hayflick succeeded in routinely growing cells in culture for long periods, but not forever. Cells are not immortal. They age and they die. If external forces do not kill them first, Hayflick found that, after roughly forty-five divisions—known today as the Hayflick limit—cells follow one of two paths. Either they eventually dial down their activities to the bare minimum necessary for viability, curl up, and enter a period of senescence, or they commit suicide. Carrel, Hayflick argued, could not have been culturing his original cells all those years. Instead, the nutrient solution Carrel used daily to feed the cultures most likely contained viable embryonic stem cells, which seeded and grew on their own.


The Hayflick limit, accepted as a golden rule of biology, has proved to be true for normal cells ever since. Cancer cells, however, are different. One tumor took off in the laboratory and achieved immortality. On February 8, 1951, a cervical cancer was removed from Henrietta Lacks and brought to the laboratory of George Otto Gey. HeLa cells, labeled using the first two letters of the patient’s first and last names, began to thrive in culture, giving rise to the first human tissue culture “cell line.” Acting almost as if they were a monstrous superorganism, HeLa cells have steamrollered their way from test tubes to animals, gulping cocktails of nutritious chemicals, floating in flasks and cutting jagged paths across methylcellulose-coated petri dishes, climbing, creeping, fanning, and expanding perpetually for six decades. They metamorphosed; compared to the normal human cell’s chromosome number of 46, their chromosome number varies between 70 and 164. HeLa cells are unique in their ability to survive under the most challenging environmental conditions, carving out a space for themselves with unmatched velocity, be it in inorganic flasks or in mice.


To date, some forty thousand pounds of HeLa cells have been grown, studied, molecularly dissected, genetically reprogrammed, used as teaching tools for graduate students, formed the backbone of elaborate, major grant proposals, and otherwise spread throughout science. This orgy has led to an embarrassment of riches for the researchers, earning for them thousands of patents covering diseases ranging from polio to cancer. Ironically, this unexpected gift, an enormous boon for researchers, exchanged hands and laboratories, crossed oceans and continents, all without the knowledge or consent of Ms. Lacks, who died eight months after the original tumor was plucked from her pelvis. (Rebecca Skloot skillfully recounts the scandalous drama of HeLa cells, involving interactions of race and research, greed, business, and bioethical issues, in her 2010 best-selling book, The Immortal Life of Henrietta Lacks.)


The consistent, predictable growth and behavior of HeLa cells provided researchers with an opportunity to experiment, including tests of the efficacy of a number of agents, on a reproducible in vitro model. The success with HeLa led to the broader discovery that, with practice, skill, and a little luck, malignant cells from a variety of tumors could be induced to grow continuously in the laboratory. This in turn gave birth to development of additional cell lines, and researchers flooded the field with a deluge of experiments conducted on all types of cancers.


Many such experiments examined the effects of potential anticancer agents on these tissue culture cell lines with the hopes of developing reliable methods to predict responsiveness. The question was, how faithful are cell lines to their ancestry? Partially so. The success of a tumor in a human (or any other animal) depends on many factors, including how well it has managed to subvert the tissues in which it exists to support its growth at the expense of normal cells surrounding it. Cell lines are created by removing tumor cells from this natural habitat, forcing them to adapt to a new, and hostile, environment. The journey from an organ to plastic containers results in the creation of almost a new species of cells that diverge wildly from their parents in morphology, genotype, phenotype, and biologic behavior. The artificially grown cells can only replicate some but not all the characteristics of the cells from which they originated. As a rule, for example, they don’t grow in perpetuity. To survive for any length of time, however, additional transformative changes occur, affecting not just the raw material of genome but also the expression of genes, so that before long, cells in vitro bear little resemblance to the parent from which they originated. For one thing, the doubling time of cultured cells is much faster. In fact, they are selected for long-term passages in the lab precisely because of their ability to divide rapidly and grow furiously. Cultured cancer cells also have a very different relationship with oxygen. In the body, cancer cells exist with low levels of oxygen, whereas those in the lab come to require significantly higher oxygen levels—up to ten times as high.


In addition to acquired genetic mutations, another issue with cultured cells relates to expression of genes as messenger RNAs. The sum of all transcripts representing expression at the RNA level is called the transcriptome. When gene expression profiles of various cell lines derived from different cancers were studied, the transcriptomes of the cell lines resembled each other more than they did the cells of organs from which they were derived.


Compounding the issues was the discovery that some of the fastest-growing cultured cells regularly find their way into adjacent plates, even under the most stringent of lab protocols. The first hint of trouble came as early as the 1970s, when chromosomal studies of cell lines derived from a variety of cancers showed that all appeared contaminated with HeLa cells, which turned out to be the Mother of All Contaminants.


Drugs tested on these cell lines could reliably predict response in the cell lines. The in vitro test showed no predictive value when brought to the bedside. HeLa cells accurately predicted the efficacy of drugs for HeLa cells. Not humans. Despite their utility for genetic and scientific experiments, cells cultured in vitro could not be relied on for drug development.


At that point, it might have been logical to give up the idea of in vitro modeling attempts for drug development. Instead, more artificiality was introduced into the preclinical model. Although it appeared that cell lines grown in animal models instead of plastic dishes were more comparable to cancers thriving in humans, it was not clear what the precise in vivo requirements were for hospitable and—importantly—comparable growth. The infinite complexity of a human body was neither comprehensible nor reproducible. Instead, researchers sought to hijack the body of a surrogate to grow these tumor cell lines. Enter the mouse model.
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ON THE MORNING of May 3, 1998, my husband, Harvey, having been diagnosed with cancer in March, looked over his coffee mug and handed me the New York Times. HOPE IN THE LAB, a headline shouted. A CAUTIOUS AWE GREETS DRUGS THAT ERADICATE TUMORS IN MICE. The gobsmacking opening line of the article read: “Within a year, if all goes well, the first cancer patient will be injected with two new drugs that can eradicate any type of cancer, with no obvious side effects and no drug resistance—in mice. Some cancer researchers say the drugs are the most exciting treatment that they have ever seen.” Richard D. Klausner, the director of the National Cancer Institute, was quoted calling the work “the single most exciting thing on the horizon.” Jim Watson, the Nobelist for discovering the structure of DNA, said, “Judah is going to cure cancer in two years.” Judah Folkman himself, the researcher at the heart of the story, was more cautious; as the article’s author, Gina Kolata, put it, “All he knows, Dr. Folkman said, is that ‘If you have cancer and you are a mouse, we can take good care of you.’”


Harvey and I had lived through many cycles of frenzy in our professional life caused by laboratory triumphs of drugs followed by dashed hopes in humans. Now our relationship was more personal. Harvey expressed skepticism, yet a cancer patient’s wistful anticipation had propelled him to ask me what I thought in the first place. The basic premise of the strategy was exciting and the animal data deeply compelling. Both drugs acted by cutting off the blood supply of tumors, causing starvation, growth arrest, and eventual regression without producing any toxicity. Thanks to the New York Times report, the sensational story leaped from the confines of a research laboratory in Boston to make headlines in newspapers and television broadcasts across the nation. Cancer patients pleaded with their oncologists, desperate to get the drugs, imploring to be selected for clinical trials, ready to travel anywhere needed. The stock price of the company EntreMed, which produced the drugs, shot up fivefold in one morning, soaring from twelve dollars to eighty-five dollars. I got in touch with Dr. Folkman, who was exceptionally responsive and kind. He invited me to a daylong scientific conference in Boston where all the data along with clinical trial plans were to be presented. I registered for the meeting and came back greatly encouraged about the possibility of rapid translational success. Within a short time, word got out: however spectacularly the drugs worked in mice, they failed spectacularly in humans.


Although mice and human lineages diverged about eighty-five million years ago, humans have been recording observations related to physiologic traits in mice since the dawn of civilization. The systematic practice to understand human ontogeny through a study of anatomy and physiology in animal models dates back to ancient Greece, and as Aristotelian methodology traveled along the ancient trade routes, animal models became the preferred research tool of Arab and later European physicians.


Domestication of a variety of mice as pets occurred in China and Japan in the eighteenth century, eventually leading to the development and creation of modern laboratory mice. While Victorian England was busy trading in “fancy” mice, the use of animal models had become the established method to conduct biologic studies by the beginning of the twentieth century. Theories of Mendelian inheritance were investigated through mating programs in mice, and genetic mapping was well under way as early as 1915. A variety of approaches was pursued in developing mouse models for cancer research, and as is true for every model, each had its advantages and its limitations. Approximately 97 percent of human genes have homologues in the mouse genome, for example—a clear advantage versus other laboratory organisms. But the nucleotide sequences of mouse and human genomes are only about 50 percent identical.


Many of these differences are directly owed to the dissimilarities in the environment in which the two species evolved. The major dissimilarities between mice and humans relate to factors such as the life cycle of mice. They reach sexual maturity at six to eight weeks, gestate a litter of five to eight pups in less than three weeks, and live only about three years. Mice have a metabolic rate seven times greater than humans. Since drugs in mouse models are very rapidly metabolized, the amount used in mice and humans is very different. The dosage of drugs is reduced drastically when used in clinical trials. The immune system in mice evolved to combat earthborn pathogens, whereas most of our challenges come from airborne pathogens. This stark difference in the immune systems is reflected in the cell types circulating in the blood of the two species. Humans have 70 percent neutrophils and 30 percent lymphocytes, while mice have 10 percent neutrophils and 90 percent lymphocytes in the blood. Besides these glaring differences, one of the biggest challenges in using mice as the in vivo host to human tumor cells is that, unlike a human with cancer, the target lab mice are healthy. To accept transplanted human cells without having a mouse’s body reject them as foreign bodies, the immune system of the recipient mouse has to be destroyed first. Such immunocompromised mice could hardly represent the in vivo environment of the human body in which cancer cells thrive. Yet scientists fully expected the behavior of these cells to help them identify useful drugs for patients.


The idea of using an animal to provide the vital growth environment for tumor cells led to the birth of today’s most frequently used cell line–derived xenografts (CDX). Tissue culture cell lines were injected into mice with the intent of creating a more reliable model for cancer therapeutics. Use of animal models as preclinical platforms for cancer drug development began in earnest with the mouse-in-mouse grafted tumors during the 1960s. Such models produced by transplanting a given mouse tumor yielded early successes in that several cytotoxic chemotherapies like procarbazine and vincristine were identified and proved useful in the treatment of a host of cancers. That does not say much for the efficiency of the CDX model per se because cytotoxic drugs kill cells indiscriminately, be they normal or cancerous. This is why they are so toxic when administered to patients. The same results would likely be seen in less elaborately constructed, cheaper cell culture systems. Nevertheless, CDX became the model of choice for all kinds of drug development. Responses to cytotoxic drugs ranged between 25 and 70 percent among different cancer types. The NCI invested generously in producing between six and nine cell lines each, derived from a number of common tumor types, hoping that this would cover the variability seen in efficacy. This led to the creation of the NCI-60 panel, comprising sixty cell lines derived from nine types of cancers, which was then handed over to investigators for the development of CDX models.


They failed uniformly as far as drug development was concerned.


In reality, such models for drug development represent an irresponsible and serious waste of shrinking research resources, and not just in oncology. Sepsis, burns, and trauma in animals were all investigated as models for the inflammatory changes associated with those phenomena in humans. There was no correlation. Indeed, every one of the 150 treatments for sepsis brought to the bedside of acutely ill humans because of their success in treating mice was a staggering catastrophe.
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