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			To my family.

			I owe a huge debt of gratitude for the inspiration provided by Grammy, Grumpy, Uncle Jack, and Bea. I know that my use of their stories to help others understand their own family’s story and live longer, healthier lives would have made them happy. And to Sean, the family member who read the chapters with critical care and endorsed them with “Other than Sports Illustrated, this is the only literature that made me cry.”

		

	
		
			
			AUTHOR’S NOTE: To protect the patients’ privacy, I have changed the names of most patients and their families. I have also changed identifying details when necessary.
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			by SIDDHARTHA MUKHERJEE, M.D., PH.D., 
author of The Emperor of All Maladies

			THEODORA ROSS’S EXTRAORDINARY BOOK on cancer genetics is an important contribution to the field. Allow me to introduce it with some historical background. Since the late 1970s, researchers have identified several genes that are implicated in cancer. In virtually all these cases, mutations in genes contribute to the abnormal physiology of growth that ultimately unleashes the cancerous transformation of a normal cell. Many of these mutations are acquired during our lifetimes—but, notably, some of these mutations are inherited in families.

			The identification of heritable cancer-causing mutations has raised several quandaries that particularly haunt men and women with family histories of cancer. How many of these genes do we know—and how many remain unknown? What is the precise nature of risk associated with any one such gene? What tests or strategies can we deploy to reduce that risk? What if we carry a known cancer risk in our families, and yet do not know the gene involved in carrying the risk? And will we be able to test for such genes in ourselves or our children in the future?

			Ross is especially qualified as a guide to these questions because of her extensive experience in the area as a physician, scientist, and cancer researcher. She completed her medical degree and a Ph.D. in biochemistry at Washington University. She trained in internal medicine at one of the preeminent hospitals at Harvard Medical School (the Brigham and Women’s Hospital) and then in oncology at the Dana-Farber Cancer Institute, before launching her career in cancer genetics with the renowned leukemia researcher Gary Gilliland. In Gilliland’s lab, she cloned a novel cancer gene that causes leukemia. Since 1999, she has been running her own independent laboratory, trying to understand the mechanisms by which cancer genes promote the transformation of normal cells into cancer cells. She was a professor at the University of Michigan and now leads the Cancer Genetics program at UT Southwestern in Dallas.

			One of Ross’s key successes has involved integrating the study of cancer genes in the laboratory to the care of cancer patients in the clinic. One such project involves identifying patients who are known to have a genetic predisposition to cancer but who do not have any known mutations in genes. By sequencing thousands of genes from such patients, Ross’s team has identified a series of novel risk-increasing mutations. Her lab and the genetics program in Texas have established and published the first collection of sequences from 278 such patients, resulting in a treasure trove of genetic information.

			But there’s a deeper and more personal reason that makes this book particularly poignant and urgent: Ross has a BRCA1 mutation herself, and a strong family history of cancer. She has been living with knowledge of that mutation for twelve years, and traveling through the complicated landscape of anxieties, losses, avoidance, judgment calls, and empowering choices that come with a family history of cancer. This book is like having a comforting chat with a passionate doctor and researcher who is also your friend—the kind of friend who can weave together accessible science, personal stories, and practical suggestions.

			Ross guides us through this landscape with astonishing personal honesty, clear thinking, openness, and persistence. She explains—with an empathy that can only arise from inhabiting the worlds of doctor and patient simultaneously—how all of us (professionals and laypeople alike), with or without a family history of cancer, need help understanding genetics. We need help digging up our family histories, confronting those histories, and making the decisions that will protect us and our families. By the time you finish this book, you will know about cancer genetics and how that knowledge can save your life.

			Now that you have started this book, congratulations—you’ve also begun your own journey. Confronting a family history of cancer and thinking about the nuts and bolts of genetics can feel overwhelming. Ultimately, though, the knowledge you’ll gain from this book is empowering. It can save your life, and the lives of the people you love most.
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			Knowledge That Can Save Your Life

			SEVERAL YEARS AGO, when I was a researcher studying cancer cells and a doctor treating cancer patients, I had an experience that changed my life. That experience convinced me that people need more resources to help them understand inherited cancers and to help them assemble a plan of action when cancer appears to run in the family. This book is a result of the experience I’m about to describe, and it is here for you to use.

			—

			It was March 2004 and I was sitting with my husband, Sean, at the round table in my sixth-floor office at the University of Michigan’s cancer center. I had a nicely sized office, with a desk decorated with a couple of computers and photos of lab members and special patients, as well as pictures of our family mugging for posterity. There were shelves that held trinkets from patients, along with yards of books about cancer biology and cancer care. When the phone on the table rang, Sean and I jumped. We knew that the incoming call would tell us the results of my own genetic test—that we would learn whether I was at risk for inherited cancer. I put the call on speakerphone so that both of us could hear the news. Neither one of us could sit still, so, without saying anything, we both stood up, walked to the window, and looked out at the snow.

			I thought about what had brought me to that moment. Sean and I had been at the beach the previous summer when he pointed to a small spot on my leg. It had been there for a while, but Sean observed that it had changed in its appearance. After I got home, I decided to show it to a dermatologist, who said that he didn’t know what it was but that he would remove it—not because he suspected cancer, but because that’s what dermatologists do when there’s something on your skin they don’t recognize. A week later, I had a diagnosis: melanoma. Melanoma. Me. I’ve got the complexion of an Italian-Russian-Jewish mutt. My hair and eyes are dark brown and my skin tans deeply and easily. People with complexions like mine aren’t supposed to get melanoma. Even the dermatologist was surprised. Without classic risk factors like pale skin and a history of sunburn, melanoma was very unlikely . . . unless an unseen genetic mutation had increased my risk. The melanoma was, fortunately, in an early stage and curable by surgery. But Sean urged me to consult with genetics experts.

			I booked an appointment at a genetics clinic, telling myself I was just humoring Sean. Deep down, though, I knew that I should have had genetic testing years earlier. When I was in elementary school, I was stunned when my uncle Jack died of what my immediate family believed to be adrenal cancer. As I grew up, cancer made further appearances in my family, and I eventually realized that I wanted to become either a scientist who studied medical mysteries or a doctor who treated patients. Eventually, I went all the way and did both. I enrolled in the medical scientist M.D., Ph.D. training program at Washington University School of Medicine in St. Louis, which teaches students how to treat disease as well as how to research its causes and cures. By the time I graduated, I needed both hands to count the family members who’d developed cancer: not just Uncle Jack but also my mother, father, aunt, sister, and one of my brothers had come down with cancer of different kinds. When my beloved older sister, Bea, died of breast cancer at age thirty-eight, while I was still in medical training, I doubled down on my resolve.

			In the years after Bea’s death, I couldn’t shake loose a series of questions: Was Bea’s cancer sporadic, the kind of cancer that develops as a result of gene mutations, or changes, that arise by chance as we age? The vast majority of cancer cases—about 90 percent of them—are, in fact, sporadic. Or was it hereditary, meaning that one of our parents had passed down to Bea a genetic mutation that predisposed her to cancer? Because she was so young, the chances that it was hereditary were increased. If Bea’s cancer was hereditary, I could have inherited the same mutation. The same went for my brothers and for Bea’s children. And our cousins and their children. Cancer had already touched so many of us. Was my entire family at risk?

			At the time Bea died, in the early 1990s, it was known that cancer syndromes could be passed down through families, but the technology for testing DNA to spot a mutation didn’t exist. I spent a lot of time debating with myself, first mounting the argument that the various cancers in our family were caused by a mutation—and then deciding that those cancers didn’t fit any of the patterns that tend to appear when a mutation is present in a family. We’d just been unlucky. It happens.

			By the time I found myself sitting in my office with Sean, Bea’s death was behind us by more than a decade, and I’d become both an oncologist and a cancer biologist. I was hungry to study the “breast cancer genes,” BRCA1 and BRCA2. These genes are mutated in 1 percent of the wider population, but certain subsets of the population are more likely to have these mutations, such as people of Ashkenazi Jewish descent. People who carry mutant forms of either of these genes have a very high risk of developing breast and ovarian cancer; they also have a modestly increased risk for a variety of other cancers. But the studies I wanted to do required funding I didn’t have—and unrestricted access to carefully collected clinical material. Both privacy laws and medical ethics made that access limited and difficult to get. So up until that snowy March day in 2004, I had adjusted my professional goal. I was busily focused on the basic mechanisms that cause normal cells to transform into cancer cells and what makes some cancer cells resistant to targeted drugs. I cared for breast cancer patients at all stages of the disease. It wasn’t the work I had initially set out to do, but it was challenging, educational, and useful. I felt safe there, in my warm cocoon of an office. Safe and busy. Too busy to keep thinking about whether my family carried a mutation that causes hereditary cancer. I had too much on my mind to bother with genetic counseling. I was too distracted, now that genetic testing had become available, to submit a sample of my DNA to a lab.

			At least, I was distracted until my melanoma diagnosis. And that’s how Sean and I ended up there, in my office, waiting to find out if I carried a mutation for cancer, to find out if I might be at risk for the same kinds of cancers that had plagued my family.

			“Hello?” The voice of Heather, my genetic counselor, came through the line. Heather is soft-spoken but, thankfully, she is also direct. (There’s nothing worse than a genetic counselor who can’t deliver tough news.) “I’m so sorry to tell you this, but given that your test results were returned so quickly, you’ve probably already figured out that you have a mutation.”

			In fact, I hadn’t figured that out. I’d been savoring the final days of denial.

			“Unfortunately,” she said, “it’s the BRCA1 5382insC Ashkenazi mutation.” In the world of cancer genetics, this is one of the most common BRCA mutations, particularly prevalent among people of Ashkenazi descent. Inherited mutations that predispose people to cancer can occur in many different genes; each gene and each mutation produces its own set of risks for different kinds of cancers. Several types of mutations can occur in the BRCA1 gene alone. You may have heard of them; they have unpoetic names that tend to make the eyes glaze over: BRCA1 185delAG and BRCA1 1556del and BRCA2 4449del and so on.

			Some inherited cancer mutations increase your risk by a moderate amount, and not every mutation is cause for immediate action. Some are best managed through screening and watchful waiting. But the BRCA1 5382insC (pronounced if spelled out: be-are-see-ay-one, fifty-three eighty-two insertion see) mutation increases your chances for breast and ovarian cancers by a large factor. For example, the average woman has a 1 to 2 percent risk of developing ovarian cancer over a lifetime; for a woman with the BRCA1 5382insC mutation, that risk leaps up to 40 percent. And whereas the average woman has a 12 percent risk of developing breast cancer over her lifetime, someone with a BRCA1 mutation has a risk somewhere between 50 and 87 percent, depending on her family history. BRCA1 5382insC increases the risk of other cancers, too—like melanoma and prostate cancer.

			Ironically, the mutation’s nastiness was one reason I’d longed to study BRCA1, which is the normal, nonmutated version of the gene, the one most people carry in their cells. As with many things, the importance of BRCA1 to the normal life of the cell isn’t easily appreciated until it’s gone—or mutated. A normal BRCA1 gene helps protect us from cancer by working to keep our genetic material intact. When BRCA1 is mutated, its function is impaired, and that protection against cancer disappears or declines. It’s as if a door that has been locked is opened, and cancer is invited to walk in. Cancer might not take up the invitation, but there’s a good chance it will. If we could understand more about how BRCA1 works under normal circumstances, it could lead to rational strategies for the prevention and treatment of cancers that tend to develop alongside BRCA1 mutations.

			Sensing that I might have temporarily forgotten everything I knew about genetics, Heather ushered us through the logic. As she had suggested, the BRCA1 5382insC mutation is most common in people who are descended from Ashkenazi Jews, an ethnic subgroup of Jews who, until the last century, lived mostly in central and eastern Europe.

			“It must have come from your dad,” Heather said. “Your mom’s not of Jewish descent, but he is. This mutation would explain plenty of the cancers on your dad’s side of the family and your melanoma. Of course, your sister, Bea, must have had the mutation, too; that’s why she developed breast cancer at such a young age. Theo, this means you have a high risk for ovarian and breast cancer. We suggest you consider a double mastectomy and removal of the ovaries to reduce your risk. I’ll send you the papers with the data so you can see that evidence supports these recommendations. And you’ll need to notify your brothers and other paternal relatives so that they and their children can be tested.”

			It was a moment that could have been inspired by the cheesy movies Bea and I had watched together as kids: When the gene hunter becomes the hunted. I’d been studying cancer all my adult life, and now it turned out that I was carrying a cancer mutation around inside my cells. At first, I was shocked, and then I felt a little exposed in front of Heather and Sean, and then I felt embarrassed for feeling exposed. The psychology of bad news suggests that the next emotion on deck would be anger or fear or grief, but what I felt was release.

			And this was the experience that changed my life. After years of not knowing how to think about my risk of cancer, and years of trying to quiet the drumbeat of worry that banged around in the back of my mind, I knew. Instead of a vague anxiety, instead of spending mental energy on denial, I finally had clear, solid information. The feeling of purpose that had driven my career choice refreshed itself. I could feel a to-do list assembling itself in my head. There were medical appointments and decisions to make. I realized almost immediately that I would go for the double mastectomy and the removal of my ovaries. As an oncologist, I had cared for patients with aggressive, difficult-to-treat breast and ovarian cancers, and I’d watched my own sister die. I had also recommended these prophylactic surgeries (the removal of an organ that is prone to cancer) to patients in my situation; now I saw the surgeries as my own lifeline, and I grabbed on tight. I knew that Bea’s children, although they were still young, would have the opportunity to be tested when they were older. A negative result would give them peace of mind. A positive one would bring them options that their mother never had. I realized that, for the first time in my family’s history, my family would have power against the diseases that have harmed us.

			There was one more thing. I’d always wanted to study the BRCA1 gene and the mutations that disable it, but I couldn’t—at least, not in the way I wanted to—because I wasn’t ethically or legally able to ask another person to fork over his or her genetic material for my endless, unrestricted study. Now I didn’t have to ask another person for genetic material. I could study myself. As it turned out, this moment—when the hunter became the hunted—was the moment when I became exactly who I’d always wanted to be.

			I’ve written this book because it took me too long to arrive at that moment. Despite my background in the field, it wasn’t until more than a decade after losing my sister that I understood what my family’s history of cancer meant for us and for the generations to come. Now, as an oncologist, cancer gene hunter, cancer survivor, and the carrier of a cancer mutation, I want to help people like me and people like you. I don’t want anyone to have to wait as long as I did. For years, I had been stuck in an unsettling, unhelpful state of not knowing. That’s a shame, because knowing can help you manage your risk. You might have heard that there is nothing you can do to stop cancer from coming—but that’s simply not true. The vast majority of people with inherited cancer syndromes can reduce their risk through a range of options that include surgeries, screenings, drug regimens, and lifestyle changes. In the most stunning instances, the risk of cancer can drop from nearly 100 percent to almost zero. It’s incredibly common to avoid looking into a family history of cancer because of a fear of what you might find. I had thought that knowing would make me miserable, but it didn’t. It energized me and made me effective. And it’s not just me; I have seen the same positive effect over and over with my patients.

			If cancer runs in your family, or if you think it might, this book will help you determine the steps you need to take. In the pages to come, you’ll learn:

			
					What you need to know about inherited cancer, including the science of DNA and how cancer mutations are passed through families,

					How to spot the telltale patterns that signal cancer mutations,

					Why it’s more important than ever to know your genetic inheritance,

					How to handle the family politics of cancer secrecy,

					The psychology of self-deception,

					The reasons medical professionals sometimes add to the haze of half-truths around family cancer histories, and

					How to use your genetic information to your best advantage.

			

			Along the way I’ll show you people, including my patients and my family members, who have found ways to unlock the information they need to make wise choices. There is no one-size-fits-all in the world of cancer genetics. It’s OK for different people to make different choices. I hope to help you determine what is best for you.

			As I’ll explain, denial was a significant reason it took me so long to learn about my mutation. But it was not the only reason. I also lost valuable time because both professionals and laypeople tend to talk about inherited cancer using indirect, cautious language that I often misunderstood. I will be direct and open with you; I will be as straight with you as my counselor Heather was with me. The clear exchange of knowledge is the only way for any of us to have real power.

			Why Not “Just Get Tested”?

			At any given moment, thirteen million people in the United States have cancer. For each of those thirteen million, there are family members who are wondering: Is this cancer part of a pattern? Does cancer run in my family? Am I at risk?

			If you are asking these questions, you are in the same shoes I stood in. If you are like me, you may be frustrated that the rest of the world believes you have a clear path ahead of you. Take a family medical history, talk to your doctor, get tested if necessary, get a definitive answer.

			As you may have already discovered, it’s not that easy. I spent years training in both science and medicine—with a specialty in cancer—and even I found that these steps are far more complicated than they seem. Cancer is a big, unwieldy topic; so is genetics. There’s so much to get your head around and so many possible obstacles in your path.

			Some of those obstacles are pretty close to home. For example, there’s a general feeling that a person who’s worried about a cancer mutation should “just get tested.” It’s a simple concept in theory, but the reality is more complicated. Although it’s possible to get an over-the-counter genetic test on your own, the labs that perform these tests are forbidden by law from interpreting most of the results for you. The law is there to protect you against interpretations that are inaccurate or lead to actions that are harmful. An over-the-counter lab can tell you that you have a possible mutation in a particular gene, but you wouldn’t know whether that gene variation is harmful or benign, or whether it’s a variation whose significance is not yet known. (As I’ll explain later in the book, the vast majority of rare genetic variations from what we consider “normal” are harmless, and there are many, many mutations we don’t yet understand.) If you don’t know what a genetic change means, you don’t have a very helpful piece of information; you just have a bunch of numbers and letters on a page.

			For that reason, it’s far better to work through a doctor or a genetic counselor. But one of the most counterproductive things you can do is send your blood to a lab, or let your doctor send your blood to a lab, without first understanding what syndromes and mutations you’re most likely at risk for. These labs analyze the genes that are most likely to be mutated, which varies from person to person; without accurate knowledge of your family history, you could easily end up getting the wrong test—and, possibly, a false sense of security. To determine what genes are most likely to have mutations, you (along with a genetic counselor) need to be able to spot the patterns common to familial cancers. Even if you already know that you have a mutation, it’s important to get a family history. A family history helps predict the risk of a mutation in any particular individual. Without a family history, you may know that you have an increased risk, but you may not know whether your risk is on the high end, the low end, or somewhere in the middle. That information—where you fall in the range of increased risk—can affect the choices you make about how to protect yourself.

			For these reasons, you need a family health history that is as thorough as possible. Taking a family history sounds like a neatly defined task. Until you run into family members who lie to you or who make it emotionally perilous to discuss health issues.

			At first this concern can sound outdated. Cancer secrecy? Cancer shame? In the twenty-first century? It’s been forty years since Betty Ford announced that she’d had a mastectomy. Two decades since the first cancer-awareness ribbon fluttered. More than a decade since Katie Couric’s colonoscopy was broadcast live. And eight years since Merriam-Webster named “oversharing” its word of the year. It’s been a long, long time since “cancer” was a word that made nice ladies blanch and gaze down at their shoes.

			And yet. We do keep secrets about cancer, and it’s incredibly common to run into other problems—vagueness, bad information, bad feelings, legal issues—that keep people from understanding their risk. In addition to now happily researching the normal and abnormal biology of BRCA and other cancer genes in the lab, I work with a team of counselors and high-risk cancer patients of all kinds. Every day we see patients who are blindsided by a diagnosis of inherited cancer. These are people who have already missed their chances for early detection and preventive treatment. Now they’re scrambling to learn enough about their histories to determine if they are at risk for future cancers—and to write an accurate history for the next generation. Some examples: A young woman is surprised when she develops ovarian cancer, apparently out of the blue; she then learns that her aunt also had ovarian cancer in early adulthood but had been so embarrassed that she didn’t tell anyone about it. A son gets colon cancer at twenty and finds out the man he’s always thought was his father is not, in fact, his biological father, and that his bloodline father died of colon cancer—also at age twenty. Another family doesn’t realize that they have a significant history of prostate cancers. That’s because some branches of the family refuse to speak to other branches; no one has put together the full medical history.

			In my own case, my family had no serious estrangements, and our worries about cancer actually pulled us closer together. Yet somehow we had unwittingly spread half-truths about our family history, carried secret histories about our ancestry, and ignored our best instincts when those instincts were inconvenient. (I was especially guilty of that last charge.) We weren’t the only ones to participate in the concealment of our inheritance. Along the way, doctors and researchers helped us keep the truth from ourselves. There was no conspiracy here—just a human tendency to avoid pain and awkward discussions. When you’re looking for patterns that suggest inherited mutations, this kind of misinformation can send you miles down the wrong path. Difficulty figuring out the family history is the rule, not the exception.

			What about getting cancer information from the Internet? What sounds like a good plan is actually an exercise in frustration. You can’t Google your way to an understanding of family cancer. The few sites and pages that specifically address family cancer don’t tell you what you really need to know. “Get counseling,” they chirp. “Get tested!” But they don’t offer thorough information about the nature of hereditary cancers and the kinds of patterns that can alert you to the possibility that a cancer syndrome is being passed down through the generations of your family.

			For example, there’s a lot of chatter online and in doctors’ offices about mutations in BRCA1 and BRCA2, the breast cancer genes. But there are other mutations that can lead to breast cancer—and BRCA mutations can lead to more than just breast cancer. Also, they can affect both men and women. So if your father has had prostate cancer and your uncle has been diagnosed with melanoma, you may carry a BRCA mutation—even if you’re a man. Both men and women with BRCA mutations are at risk for a variety of cancers, and so are adult children who inherit a broken BRCA gene from their parent. But most websites and other public sources of information offer a more limited view. In the pages to come, you’ll get the details you need to investigate your family’s patterns and understand what you find.

			Not knowing about a genetic predisposition to cancer, or not understanding the significance of that predisposition, matters. It matters because there is so much good to be discovered in that knowledge. As I found, learning your genetic inheritance may feel daunting, but in the end it can give you a sense of release, an ability to go out into the world with less fear and more confidence. It grants you the power to make lifesaving decisions, both for yourself and for the generations to come.

			A Family History of Cancer Is a Powerful Tool for Better Health

			It takes courage to look at a family history of cancer. A major reason people fail to assess their genetic inheritance is that it’s hard for them to see the upside—to imagine that life can be better, not worse, if they discover they’re at increased risk for cancer.

			But a family history of cancer can be fashioned into one of the best health tools available in contemporary medicine. It’s right up there with clean water, sanitary sewers, and childhood immunizations in terms of its ability to profoundly improve your health. For example, my mutation predicts a 50 to 87 percent risk of developing breast cancer over a lifetime. Because of my family cancer history, I was probably on the high end of that range. Prophylactic surgeries and screening have cut down my risk for breast cancer so that it’s now the same as that of someone in the normal population, which is about 12 percent over a lifetime. Possibly my risk is even lower.

			When I tell people that I work with patients at a high risk for familial cancer, they pull a somber face and murmur that the work must be tough. Sometimes it is. But if you could see what goes on in our cancer genetics clinics at the University of Texas Southwestern Medical Center’s Comprehensive Cancer Center, you’d discover that, for most people, genetic knowledge is a source of relief and hope and action. Here are some of the scenes that unfold in our clinics:

			
					A forty-year-old woman with Lynch syndrome (she carries a mutation that predisposes her to colon and other cancers) walks into the clinic, weeping. She is afraid that she will get colon cancer, die early, and leave her young son motherless. We explain that a yearly colonoscopy will remove any precancerous polyps and almost certainly let her enjoy a relatively normal life span. Her face softens with relief.

					Tricia, a single mother, has brought her two sons in for testing after a long delay. Tricia has Li-Fraumeni syndrome (she carries a TP53 [tumor protein p53] mutation that can lead to a variety of cancers), and she dreads the thought that her sons might have the same. She learns that her younger son is in the clear. The other is not. But a series of annual tests will help doctors monitor his health and intervene early if a problem arises. Tricia’s free-floating worry is replaced by relief for her younger son and a plan that will help her protect her older one.

					A young man in his twenties, whose family is studded with the kinds of cancer horror stories that make all of us blink back tears, meets with a genetic counselor. From previous genetic testing, we know that the cause is a hereditary syndrome called familial adenomatous polyposis. Most of the family members have received this news with denial, and we can guess why: Regular, frequent colonoscopies are not enough to protect a person with this particular syndrome. The entire colon must be removed. But today, the young man is here to be tested, and he’s prepared to take action if he has the mutation. No matter what the result, this clinic visit will allow him to refocus on his teaching career, marry his longtime girlfriend, and help the rest of his family face their risk.

					Janice, a thirty-nine-year-old law professor with HER2-positive breast cancer, has just learned she has a BRCA1 mutation. Although her tumor is not a type commonly associated with BRCA mutations and she has no family history of cancer, we test her because of her young age. To the surprise of both of us, she is positive for a BRCA1 mutation. At first a fountain of spontaneous tears blurs the BRCA1-positive report. “How could this be?” she asks, staring at the page. After our discussion of what it all means, she transforms from shocked to enthralled. The BRCA1 mutation guides treatment of her tumor, and awareness of it can prevent future cancers for her, her children, and her other family members. We adjust her chemotherapy to include cisplatin, a drug not routinely used for breast cancer except in the presence of BRCA mutations. Because tumors with BRCA mutations don’t fully repair DNA, cisplatin exploits this defect to destroy the tumor cells without killing normal cells. Newer drugs, such as PARP (poly ADP ribose polymerase) inhibitors, target a similar weakness in the cancer cells. I’ll describe these newer drugs in detail in chapter 7, when I discuss how patients, their families, and their doctors can work together to find new avenues for cancer prevention and cancer treatment.

			

			Knowing is better than not knowing. Clarity is better than confusion. There are options for cancer prevention and risk management that give you much more control over your health. Because having an inherited mutation can mean choosing how to manage your risk, this book will describe decision-making strategies that can help you make sound choices and go forward with confidence. We’ll also take a look at the way cancer treatments increasingly depend on an intimate knowledge of you, and take a look at both the hype and the realistic hopes for treatments specific to your genetic inheritance.

			Finally, the book will explore the promise and perils of today’s cancer research and argue that those of us with inherited cancer mutations have an obligation to share our data—not just with our families but also with the physicians and researchers who may be our best hope for an eventual cure. After all, in a genetic sense, we are all part of the same family tree. When we withhold our information, we withhold it from everyone who is hoping for better cancer prevention and treatment options.

			Millions of people see cancer in their family members and wonder, “Am I next? Are my children?” It can be hard to know what to do with these worries. I hope to give you positive, practical help, because finding the answers can give you the ability to shape your destiny.

		

	
		
			Chapter Two
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			The Double Helix:

			Biology Isn’t Destiny

			IN ANCIENT GREECE, Hippocrates speculated that cancer was caused by a bodily substance he called “black bile.” Black bile could supposedly be generated by certain foods and activities. In the 1800s, physicians talked about how tumors were caused by “cancer juice.” Later, doctors believed that cancer began with a physical injury to the affected body part. Over the years, theories about the causes of cancer have been promoted, discarded, and dug up again. In the 1980s and ’90s, one particular notion clicked with the reading public: Cancer is caused by toxic stress, particularly resentment. Bernie Siegel’s book Love, Medicine, and Miracles was a driver of the idea that unresolved past emotional traumas can build up, and build up some more, and gather a kind of mass—and eventually they express themselves in a solid physical form, as a cancerous tumor.

			My mother, now called Grammy by all in the family, saw stress as an explanation for why my sister, Bea, had developed breast cancer at the young age of thirty-five. Actually, I think Grammy took Freud’s famous notion that “biology is destiny”—he meant that women’s bodies inevitably tie them to pregnancy, child rearing, and homemaking—and put her own special spin on it. She believed that when talented women allow themselves to follow conventional lives of raising children and caregiving, they experience extreme stress. She blamed this stress for Bea’s breast cancer. Grammy would have found backup in the 1984 best-selling book You Can Heal Your Life, by Louise Hay, which echoed Grammy’s thinking and tied it together with Bernie Siegel’s: “The breasts represent the mothering principle. When there are problems with the breasts, it usually means we are ‘over-mothering’ either a person, a place, a thing, or an experience. . . . If cancer is involved, then there is also deep resentment.” I’ll bring up the stress issue again later, but right here I want to state clearly that stress doesn’t cause cancer. Even though Siegel and Hay offered their theories with a compassionate spirit, they misled their readers. Neither author explained that their ideas, in fact, were just as unsupported by science and just as superficial as Freud’s “biology is destiny” proclamation.

			It’s possible that stress can slightly increase your risk for cancer. However, the biology tells us that this is a much smaller risk factor than variables like cancer mutations, smoking, obesity, or alcohol consumption. When people believe that stress causes cancer—and this belief is still around—they are often distracted from the real steps they can take to understand and manage cancer risks. Another problem is that people with cancer can begin to feel guilty, believing that they’ve brought cancer on themselves by being unable to manage their stress.

			At about the same time that there was a national kitchen-table conversation about cancer and stress, I was a student in the medical-scientist training program at Washington University School of Medicine

			
			Every Cancer Is Genetic

			
			
			A Short (Very Short) Tutorial in Genetics
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			Inherited vs. Sporadic Cancer

			
			
			
			
			
			
			Does Cancer Run in Your Family? Look for These Signs

			
			
					Cancer has appeared in your family members at an unusually young age (say, colon cancer or breast cancer before age fifty).

					Several blood relatives have the same type of cancer.

					A person in your family has experienced more than one kind of cancer.

					Cancer has independently appeared in both of a set of paired organs (both breasts or both kidneys, for example).

					Several people in your family have had an unusual or rare kind of cancer.

					People in your family have had specific birth defects, including certain skin growths and bone disorders that are associated with inherited cancer mutations.

					One or both sides of your family are of Ashkenazi Jewish descent, as this ethnic group has an increased chance of carrying a mutant cancer gene.

			

			
			
			
			
			Inherited Cancer Syndromes (adapted from the National Cancer Institute)

			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			Cancer and Family Secrets

			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			Charting Your Family’s Health History
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