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Introduction


Maybe you are reading this book because you have been diagnosed with prostate cancer, or maybe your PSA (prostate-specific antigen) levels have been going up and you are worried that cancer may be looming on the horizon. Or maybe you’re reading this for a friend or loved one, looking at the options for treatment and wondering what to do next.


Whatever brought you here, welcome.


This is a book written by two of the world’s foremost and best experts on prostate cancer: Edward (“Ted”) Schaeffer, a great surgeon-scientist, trained at Johns Hopkins by Patrick Walsh and now head of the Department of Urology at Northwestern University; and Patrick Walsh, the great Johns Hopkins surgeon-scientist who invented the nerve-sparing radical prostatectomy and developed a field-changing prostate cancer research program at Johns Hopkins. Dr. Schaeffer has developed further modifications to this procedure to preserve urinary continence and potency and has created his own world-class prostate cancer research and treatment program at Northwestern. He is now the lead author of the book.


I am the third writer. Men with prostate cancer are members of the “reluctant brotherhood.” I am a full-fledged member of the “reluctant sisterhood.” As it turns out, my family is a prostate cancer family. It wasn’t always; our family history evolved in real time. Maybe yours has, too. Prostate cancer keeps rearing its ugly head in our family and I can’t get away from it.


On my phone, I have a strange-looking image saved: it’s an MRI of a prostate biopsy. Fifteen bright green arrows show exactly where the biopsy needles went. Two of those needles skewered a small spot of cancer, colored orange on the image. About the size of a smallish pearl on a necklace, this tiny cancer was hiding in the most difficult-to-reach, out-of-the-way part of the prostate. The cancer was very aggressive: Gleason 9. But it was very small—estimated at 6 mm by the MRI, found to be 7 mm by the pathologist after surgery. The image is of my husband’s prostate. Today, thank God, he is cancer-free.


Prostate cancer made its first unwelcome entrance into my family’s lives more than thirty years ago, when my father-in-law, Tom, died of it at age fifty-three. My husband, Mark, was a medical Chief Resident at Johns Hopkins at the time, and all he could do for his dad was make sure his terrible pain was controlled. Tom never had a chance; he went to see the doctor for persistent back pain that turned out to be widely metastasized prostate cancer that had already invaded his spine. Tom never had a PSA test; nobody did back in 1990. That would change in a couple of years, largely due to work done at Johns Hopkins.


I worked at Hopkins, too, as editor of the medical alumni magazine. When Tom was diagnosed, his doctor told him, “Don’t worry about it. Prostate cancer is an old man’s disease—the kind you can live with for years.” But Tom died within a few months of his diagnosis. I wanted to know how a young man could die of an old man’s disease, so I decided to do a story about prostate cancer. I set up an interview with Dr. Walsh, the head of urology at Hopkins, and we wrote a story that would change my life forever. That sounds kind of melodramatic, but it’s true! I have been writing about prostate cancer ever since.


Back then, I had no idea that Pat Walsh was the surgeon who invented the nerve-sparing radical prostatectomy and that he had developed the best prostate cancer research and treatment program in the world at that time. I wrote about Tom’s battle with cancer, and Dr. Walsh’s operation, and the research that was happening at Hopkins. In those pre-internet days, we were inundated with requests for reprints. Some three thousand reprints later, we decided to write our first book.


That book was called The Prostate: A Guide for Men and the Women Who Love Them. We wrote it for women as well as men, because in Dr. Walsh’s experience, it was the women who got their men—fathers, husbands, brothers, sons—to the doctor. I found this to be true: As we were writing it, in 1992, I told both my parents that my dad should go to the doctor and get his prostate checked, and he should get this new thing called a PSA blood test (discussed in chapter 3). My mom made him go and keep going every year. He hated it, especially the rectal exam, but he went.


In 1997, when Dad was sixty-three, his doctor felt something suspicious on his prostate; he ordered a biopsy, done by Dad’s local urologist in South Carolina. A pathologist found prostate cancer. My parents called me. I called Pat Walsh. At his suggestion, we sent the slides to Hopkins for a second opinion (we discuss getting a second opinion on a prostate biopsy in chapter 4), and they were read by world-renowned urologic pathologist Jonathan Epstein. Two months later, Dr. Walsh took out my dad’s prostate and saved his life. Dad had initially been diagnosed with Gleason 3 + 3 = 6 disease (low-grade prostate cancer), but—like many men—he actually turned out to have some slightly higher-grade cancer, and his pathologic stage was 3 + 4 = 7. Dad lived a great life for twenty-three more years, traveled all over the world, saw his grandchildren and one great-grandchild, enjoyed watching his beloved Chicago Cubs at Spring Training with us in Arizona, and died at age eighty-four of COVID-19.


Note: My dad never read my book. My mom did, and on the eight-hour drive up I-95 to Baltimore for the surgery, she read aloud passages from the book she had highlighted. Not long after Tom’s death, Mark’s maternal grandfather, Charles, died at age eighty-five of complications from radiation therapy for prostate cancer. Radiation was not nearly as precise back then as it is now, and there were a lot of complications, particularly in the rectum. Frankly, I don’t think he even needed to be treated. At his age, with heart problems, he could have done watchful waiting—the precursor to active surveillance back in the day.


A few months after that, my beloved maternal grandfather, whom we all called Pop, died. Of a heart attack after being put on a great big dose of estrogen—another treatment they didn’t have the hang of back then—for prostate cancer. Like Mark’s grandfather, Pop was in his eighties, had no symptoms, and probably didn’t even need to be treated. We know so much more now.


Dr. Walsh and I kept writing about prostate cancer, and our first book morphed into a more cancer-focused book, Dr. Patrick Walsh’s Guide to Surviving Prostate Cancer. Over the years, the news got better and better—particularly the chapters on advanced and metastatic prostate cancer. But as my dad’s and Mark’s cases have shown, there’s a lot to be said for early diagnosis and treatment. Ideally, we hope, prostate cancer will be a blip on the radar screen. Caught early, treated, and then gone, and you can get on with your life. Many men with low-risk disease may never need treatment, or may safely delay it for many years.


When Mark reached age forty, we started getting his PSA tested every year. For years, his PSA was very low (less than 1, and then right around 1). Because of his family history, I told him and his family doctor about a genetic test (discussed in chapter 2), to screen for mutated genes known to be linked to aggressive cancer. Mark took the test, and thank God, it was negative. When he was fifty-eight, his PSA went up to 2, so his doctor ordered another test three months later. It was 3. He took another test; also 3. I had suggested to Mark and his doctor that he get the Prostate Health Index (PHI) test, which looks at different types of PSA (discussed in chapter 3). Mark’s free PSA had dropped from 25 down to 18—not encouraging. As we said in our book, free PSA of 25 and above is more likely to be free of cancer.


I called Pat Walsh. He told Mark to come to Hopkins. We lived in a small town in Arizona. Our family doctor said, “At least get the biopsy done here,” using transrectal ultrasound. I said these words: “Absolutely not. You need an MRI.” I had just written about this, literally the previous week, for Discovery, a publication of the Brady Urological Institute at Johns Hopkins, along with a new approach to prostate biopsy—through the perineum, instead of the rectum. (We discuss transperineal biopsy in chapter 4.) Combine this approach with MRI, and it’s a whole new world for diagnosis.


When we got the biopsy report, it took a second to shift from “Oh my God,” to “Let’s roll.” We had been praying for low-grade cancer; now we were dealing with high-risk cancer. But it was detected early, and that made all the difference. We talked to Ted Schaeffer, who was confident the cancer could be removed successfully, and it was—with the operation Dr. Walsh invented.


“Thank God,” Dr. Walsh agreed. “We could not have found it any earlier,” and without MRI, it wouldn’t have been found at all. “These are the lesions we consistently missed” with transrectal, ultrasound-guided biopsy. He explained that the location of Mark’s tumor, in the anterior apex of the prostate, is like the nose cone of an airplane. It’s above the urethra and almost impossible to reach through the rectum, but not through the perineum.


Because of Mark’s cancer, his brother has enrolled in a high-risk cancer program, where he is being vigilantly monitored. Because we worry about our two sons and our daughter’s son, just a baby—whose combined family history has five men with prostate cancer on our side of the family—Mark also enrolled in the Hereditary Prostate Cancer program at Johns Hopkins, where his genome was sequenced, and we hope that something in there might give a clue about aggressive prostate cancer to help the next generations.


This fifth edition of our book is the best and most hopeful we have ever written. Every aspect of prostate cancer, from diagnosis to treatment of advanced disease, has made remarkable improvements. There is more hope now than ever before. In addition to the major changes in every chapter, we also have three new chapters: one on important treatment considerations for gay and bisexual men; one on survivorship: getting on with your life after a diagnosis of prostate cancer; and one on focal therapy.


So again, welcome: to a book that you undoubtedly wish you didn’t need to read, and one we wish we didn’t have to write, but a book filled with practical advice, hope, and encouragement.


—Janet Farrar Worthington
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THE SHORT STORY: The Highly Abridged Version of This Chapter


Prostate cancer is the last thing most men would ever choose to think about. It’s not just a scary subject; it’s tough to understand. The disease itself is complicated, and the decisions about what to do next are not always clear-cut. There’s a lot to sort through and attempt to make sense of; that’s why we have a “Short Story” in every chapter.


If this were a potboiler novel, a real page-turner, you wouldn’t need any guidance on how to read it; you’d just get going. If, on the other hand, this were an academic textbook, you might approach it with a highlighter in hand, emphasizing key points and take-home messages in bright yellow marker. This book falls somewhere in between, and people read it in different ways. They kick the tires, in effect—flip through the pages; maybe head directly to a specific section, such as ED or biopsy, then backtrack and read about how prostate cancer gets started or jump ahead to chapters on treatment.


With this in mind, in every chapter we’ve done our best to tell you what you really need to know up front, in a highly abridged form. The Short Story gives you the headline news.


That said, here’s what you need to know about the anatomy of the prostate.


WHAT IS THE PROSTATE?


The prostate’s biggest job, as far as we know, is to provide part of the fluid that makes up semen. Some scientists think the prostate’s main role may be to safeguard the reproductive tract from infection in the urinary tract. (In fact, its name in Greek means “protector.”) It is not a vital organ. Thus, the major importance of the prostate is not what it does but what goes wrong with it: For nearly all men who live long enough, it causes problems. These are:




• Prostate cancer, the most common cancer in men;


• BPH (benign prostatic hyperplasia, also called enlargement of the prostate), very common and a major source of urinary symptoms (weak stream, urinary frequency) as men get older; and


• Prostatitis/chronic pelvic pain syndrome (CPPS), the most common cause of pelvic pain in men.




IF IT’S NOT A VITAL ORGAN, WHY IS IT IMPORTANT?


Although it’s only as big as a golf ball, the prostate is a miniature Grand Central Station, a busy hub at the crossroads of a man’s urinary and reproductive tracts. It has a highly strategic location, right at the outlet to the bladder. Urine and semen cannot leave the body without passing through the prostate. It’s also tucked away, deep within the pelvis, surrounded by vulnerable structures—the bladder, the rectum, the sphincters responsible for urinary control, major arteries and veins, and a host of delicate nerves, some of them so tiny that for years, surgeons cut right through them, not realizing they were there. This is why any form of treatment for prostate cancer can produce side effects including incontinence, impotence, and rectal bleeding.


WHAT ELSE ABOUT PROSTATE ANATOMY DO I NEED TO KNOW?


The prostate is like a complicated sponge, with five distinct parts called zones (see fig. 1.3). The two most important for our discussion are the peripheral and transition zones. Located next to the rectum, the peripheral zone is the main site where cancer develops; the transition zone surrounds the urethra and is the principal site where BPH begins. The prostate’s growth and function are stimulated by hormones: testosterone is produced in the testicles and converted to another hormone called dihydrotestosterone (DHT, the most active male hormone) in the prostate.


The bottom line: The prostate is a gland that causes many problems and is located in a terrible area that complicates any attempt to treat it. Despite this, there has never been more hope in the treatment of all prostate disorders—especially cancer.





The Prostate’s Strategic Location


Welcome to the prostate—the bustling, golf ball–sized hub at the crossroads of a man’s urinary and reproductive tracts.


What makes such a small, relatively obscure gland so important to men? The answer is not immediately obvious: the prostate is not an indispensable organ like the heart. Its biggest job, as far as we know, is to provide about one-third of the fluid that makes up semen. Some scientists suspect that the prostate’s main purpose actually may be to safeguard the reproductive tract from infection in the urinary tract. (In fact, its name in Greek means “stands before” or “protector.”) The prostate has few other redeeming features, is not necessary for life or even for sexual function, and is known primarily for the clinical problems it causes for nearly all men who live long enough.


What the prostate does have is a highly strategic location, right at the outlet to the bladder. Urine cannot leave the body without passing through the prostate, via a tube called the urethra. Think of the urethra as an expressway and the prostate as the Lincoln Tunnel.


Nothing about the Prostate Is Easy


From a urologist’s standpoint, even a routine checkup—to feel for lumps or hardness with a rectal examination—is more complicated and takes more skill than many of our patients realize. (For a detailed discussion of diagnosing prostate problems, see chapter 4.)


The prostate is as tucked away—and as surrounded by booby traps—as any of the prizes sought by Indiana Jones in Raiders of the Lost Ark (see fig. 1.1). It lies in the midst of vulnerable structures—the bladder, the rectum, the sphincters responsible for urinary control, major arteries and veins, and a host of delicate nerves, some of them microscopic—that can foil any physician who ventures into the area without exquisitely precise knowledge of the terrain.


The prostate fits snugly within the pelvis. Unfortunately, not only is the prostate packed tightly amid other structures, like pieces of a jigsaw puzzle, but it is poorly insulated. The flimsy wall separating the prostate and the seminal vesicles is thinner than a piece of tissue paper—not much of a buffer for cancer. Consequently, once cancer reaches a critical size, it can easily penetrate the wall of the prostate and escape into this overcrowded region of the body, spreading to the nearby seminal vesicles or lymph nodes or even farther, into the bloodstream.


This is why—even though treatment for prostate cancer is improving dramatically—your best protection against this disease is to speak with your doctor and develop a plan to detect it early.


Ideally, for the American man at average risk of prostate cancer, screening should start at age forty with a physical examination (see chapter 3) and a blood test for prostate-specific antigen (PSA; also see chapter 3). This first prostate checkup should establish a baseline, an essential comparison point for your doctor to refer to in future visits.


What happens next depends on that first PSA level, but your doctor will probably want you to come back for another exam and PSA test every two to five years. Like a suspicious character—but one on whom the police can pin no actual crime—the prostate is best put under observation at age forty and beyond. This is especially important if you are at higher risk—that is, if you have a family history of prostate cancer or other forms of cancer, if you have known genetic mutations, or if you are of African descent (see chapter 2).


To Sum Up the Prostate


It’s a gland that causes many problems and is located in a terrible area that complicates any attempt to treat it.


Despite this, there has never been more hope in our field. At last, we are finding answers to the toughest questions of prostate cancer: When does it begin, and why? How does it spread? If we can’t cure it, can we contain it—can we make advanced prostate cancer a chronic illness, like diabetes, instead of a fatal one? Can we change our thinking and start drugs that were once considered last-ditch measures much sooner? Can we unleash the immune system so it can turn its full force against prostate cancer? Can we actually prevent cancer or somehow slow its progress with diet? If PSA comes back after surgery or radiation, what does it mean—and how much time do we have to find a more effective treatment? Can we hit high-risk prostate cancer especially hard while it is still localized? As for radical prostatectomy and radiation therapy, can we make these treatments even more effective against the cancer, with fewer side effects and quicker recovery of potency and continence? How can we help men and their families get their lives back? How can we improve quality of life? Keep reading.
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FIGURE 1.1 Crowded Territory
There’s the prostate, nestled deep within the male pelvis—at a highly strategic location, right at the outlet to the bladder. The prostate is surrounded by vulnerable structures: the bladder, the rectum, the sphincters responsible for urinary control, major arteries and veins, and a host of delicate nerves.








A Brief Anatomy Lesson


This crash course in anatomy, though brief, still may be more than you ever wanted to know about the prostate and anything even remotely linked to it. But we believe it’s essential that you understand where the prostate is and what it does, the two main systems it influences—the reproductive and urinary tracts—and how they can be affected when something goes wrong.
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FIGURE 1.2 The Bladder, Prostate, and Urethra
Urine flows from the bladder via a tube called the urethra, but it can’t leave the body without passing through the prostate. Think of the urethra as an expressway and the prostate as the Lincoln Tunnel. Inset: Like a sponge, the prostate is made up of tiny glands. These drain into ducts that, in turn, transport secretions to the urethra.








Reproductive Tract


For the male reproductive organs, the basic act of sexual intercourse is as highly choreographed and synchronized as a space launch. First, the climate must be just right—in this case, the weather is a chain of coded chemical messages and hormonal signals. The equipment must be working properly, too. The main vessel, of course, is the penis, a remarkable construction that relies on hydraulic principles for erection, requires a delicate balance between arteries and veins, and is orchestrated by many intricate nerves. Orgasm, the climax of sexual intercourse, involves instantaneous, nearly simultaneous firings of fluid from the prostate, seminal vesicles, and testes (which make sperm)—but, as we’ll discuss, sexual potency and intercourse really begin in the brain.


Prostate


The prostate is a complicated, powerful little factory. Its main products, manufactured in numerous tiny glands and ducts, are secretions—components of semen. During orgasm, muscles in the prostate drive these secretions into the urethra (where it is joined by sperm and fluid from the seminal vesicles), which pumps it out of the penis. The prostate’s fluid is clear and mildly acidic and contains many ingredients, most of them designed to sustain sperm outside the body for as long as possible. (These include citric acid, acid phosphatase, spermine, potassium, calcium, and zinc.) Some prostatic secretions also protect the urinary tract and reproductive system from harmful bacteria that may enter the urethra. Here, the prostate truly lives up to its Greek name of “protector.” Infections in this area can cause scar tissue to form in the ducts that drain the testicles, leading to infertility. If these infections were common, they would pose a serious threat to procreation—and this may be the major reason that all mammals have a prostate.


After ejaculation, the seminal fluid thickens so that it can linger in the vagina. It is thought that this gives the sperm more time to swim up through the uterus and fallopian tubes. The seminal fluid is gradually broken down by an important enzyme made by the prostate—prostate-specific antigen (PSA). PSA’s other great value is that it can be detected in a simple blood test. (More on PSA in chapter 3.)


Like New York City, the prostate is divided into five zones: anterior, which takes up one-third of the space and consists mainly of smooth muscle; peripheral, the largest segment, which contains three-fourths of the glands in the prostate; central, which holds most of the remaining glands; preprostatic tissue, which plays a key role during ejaculation—muscles here prevent semen from flowing backward, into the bladder; and transition, which surrounds the urethra and is the epicenter of trouble in BPH.


For reasons not entirely understood, when a man reaches his mid-forties, the prostate tissue in the transition zone tends to enlarge, begins to push nearby tissue for room, and eventually starts to compress the urethra, making it difficult for urine to pass through the prostate and out of the body. (For more on BPH, see below.) Most prostate cancer occurs in the peripheral zone. Fortunately, this is the region most likely to be felt during a rectal examination and tapped during a needle biopsy of the prostate (see chapter 4).


On a microscopic level, prostatic tissue is like a squishy sponge, riddled with tiny glands. These are the microfactories that produce the secretions, and they’re connected by hundreds of ducts, which transport the fluid into the urethra. When these ducts become obstructed—as they do in BPH—PSA levels begin to rise in the bloodstream. Because prostate cancers don’t make any ducts, glands in cancerous tissue become isolated. But these ducts still churn out fluid, which has nowhere to go, except into the bloodstream. That’s why, gram for gram, prostate cancer contributes ten times more to blood PSA levels than BPH does.


Prostate cells come in two basic models: epithelial cells, glandular cells that make the secretions; and stromal cells, muscular cells that hold the epithelial cells in place. The stromal cells aren’t just passive scaffolding; they also help the prostate grow. From the stromal cells, in fact, spring many growth factors. And growth factors play a pivotal role in the development and function of the prostate when it is healthy, and when it is cancerous.


How Do Hormones Affect the Prostate?


The prostate is very sensitive to hormones. In cancer treatment, this is a good thing; cutting off the supply of these male hormones, or androgens, can shrink prostate cancer and delay its progression.


The hormones that control the prostate originate in the brain (see fig. 1.4): the hypothalamus makes a substance called luteinizing hormone-releasing hormone (LHRH), which it transmits using “chemical Morse code,” or signal pulses, to the nearby pituitary gland. In response, the pituitary makes its own chemical signal, called luteinizing hormone (LH). LH, in turn, controls the testes, which make testosterone.
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FIGURE 1.3 The Zones of the Prostate (viewed from the side)
The prostate is divided into five zones: anterior, which is mainly smooth muscle tissue; peripheral, which contains three-fourths of the glands in the prostate; central, which holds most of the remaining glands; preprostatic tissue, which plays a key role during ejaculation—muscles here prevent semen from flowing backward, into the bladder; and transition, which surrounds the urethra and is the epicenter of trouble in BPH. Most prostate cancer occurs in the peripheral zone. Fortunately, this is the region most likely to be felt during a rectal examination and tapped in a needle biopsy of the prostate.








Among other things, testosterone causes secondary sex characteristics such as body hair and a deep voice, and fertility. Testosterone circulates in the bloodstream and seeps into a prostate cell by diffusion, like water through a coffee filter. To the prostate, testosterone is a raw material: using an enzyme called 5-alpha-reductase, the prostate refines testosterone into another hormone called dihydrotestosterone (DHT). Soon, DHT joins up with a specific protein in the cell’s nucleus and quickly becomes a powerhouse that switches on various genes within the prostate.
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FIGURE 1.4 The Prostate and Hormones
The hormones that control the prostate originate in the brain: the hypothalamus makes a substance called luteinizing hormone-releasing hormone (LHRH), which it transmits to the nearby pituitary gland. In response, the pituitary makes its own chemical signal, called luteinizing hormone (LH). LH, in turn, controls the testes, which make testosterone—the chief male hormone. Testosterone circulates in the bloodstream and seeps into a prostate cell by diffusion, like water through a coffee filter. The prostate, using an enzyme called 5-alpha-reductase, refines testosterone into another hormone called dihydrotestosterone (DHT). Soon, DHT joins up with a specific protein in the cell’s nucleus that acts like a key, switching on various genes within the prostate.










THE PROSTATE IS NOT REQUIRED FOR ERECTIONS OR FERTILITY


In animals, it’s not even a must for fertility; animals can remain fertile even if they have had their prostate or their seminal vesicles—but not both organs—removed. Starting at puberty, the prostate enlarges five times in size—from a weight of about four grams to twenty grams, the size of a walnut—by about age twenty. For the rest of a man’s life, the prostate continues to grow and become heavier, but much more slowly.





Testes


The testes, or testicles, are a man’s reproductive organs. They make testosterone. They also make sperm inside hundreds of tiny tubes and threadlike, winding tubules. (If these miniature pipes were straightened out, each would stretch to a length of two feet.) There are two testes, each less than two inches long and about one inch wide. The testes, attached to blood-supplying lifelines called spermatic cords, are covered by the scrotum.


Have you ever wondered why your testicles are suspended outside your body in the scrotum? It’s all about temperature. To develop properly, sperm need to be a few degrees lower than normal body temperature. In fact, men who have undescended testicles (located inside their abdomen) do not make sperm and are infertile, because the normal body temperature is just too hot. The scrotum, therefore, is nature’s cooler, allowing sperm to develop at the right temperature.


Epididymis


The sperm-making tubules in each testis converge to form the epididymis. Compared to the tubules, this is a river as large and serpentine as the Amazon: each tubule (one on each side), though only one millimeter wide, could be uncoiled to reach a remarkable length of fifteen to twenty feet. It is one continuous tube. Thus, it’s easy to see why an infection here could cause scar tissue and blockage that would result in infertility. These tubules are packed side by side, top to bottom, to form the epididymis, an elongated structure about the size of a woman’s pinkie finger. This is the greenhouse where sperm mature until orgasm, when they shoot from the tail of the epididymis during a series of powerful muscle contractions. The epididymis clings to one side of each testis before turning yet again and heading upward to meet still another tube, called the vas deferens.


Vas Deferens


This impressive tube (again, one on each side; together they are called the vasa deferentia), now grown to three millimeters in diameter, is a hard, muscular cord about eighteen inches long. Its job is to pump sperm to the part of the urethra that lies within the prostate (the prostatic urethra). Because it is so thick, it can easily be palpated through the scrotum. (It can also be cut easily in an outpatient procedure—a form of male birth control called a vasectomy. When the cord is cut, sperm cannot exit the penis through ejaculation and instead are reabsorbed by the body.) The vas deferens travels to a space between the bladder and the rectum, then courses downward to the base of the prostate, where it meets with the duct of the seminal vesicle to form the ejaculatory duct.


Seminal Vesicles


The lumpy seminal vesicles, each about two inches long, sit behind the bladder, next to the rectum, hanging over the prostate like twin bunches of grapes. Arching still higher over them, on either side, are the vasa deferentia, which meet the seminal vesicles at V-shaped angles; these form the ejaculatory ducts, slitlike openings that feed into the prostatic urethra. The seminal vesicles are made up of caves called alveoli, which make sticky secretions that help maintain semen’s consistency. (The vesicles got their name because scientists used to believe they stored sperm; they don’t.)


Like the prostate, the seminal vesicles depend on hormones for their development and growth, and for the secretions they produce. Although the seminal vesicles are strikingly similar to the prostate in many ways, they’re almost always free of abnormal growth—benign (as in BPH) as well as malignant.


What’s the relationship between the prostate and the seminal vesicles? Both produce fluid that makes up semen—yet the prostate is prone to cancer, while the seminal vesicles are remarkably free of it.


Penis


The penis—an engineering marvel built of nerves, smooth muscle, and blood vessels—has two main functions: sexual intercourse and urination. (Note: There is no bone in the human penis, although this is not the case in dogs and some other animals.) The penis works like a water balloon. Its basic structure is that of a rounded triangle; all three corners have cylinders of tissue (called the corpora cavernosa and the corpus spongiosum) that fill and become engorged with blood. During an erection, as arteries pump a steady supply of blood into the penis, the veins (which normally drain it back out again) clamp down so the blood can’t recirculate, thus keeping the penis “inflated” during sexual activity. All of this is made possible by the delicate nerves that lead to and from the penis. For years, these tiny nerves were poorly understood. The sad result was that removal of the prostate almost always meant impotence (see chapter 9). That is no longer the case.


Semen Is Mostly… Not Sperm


Semen is the ejaculate, and it’s made up of seminal fluid and sperm. (One-third of the fluid originates from the prostate, two-thirds from the seminal vesicles.) Sperm makes up just a tiny fraction of semen (which is why a vasectomy does not reduce the volume of the ejaculate). Semen is surprisingly rich. Its components include prostaglandins, spermine, fructose, glucose, citric acid, zinc, proteins, and enzymes such as immunoglobulins, proteases, esterases, and phosphatase. These other ingredients probably serve as a buffer to help sperm survive the trip and remain active. In the case of sugars such as fructose and glucose, they act as a “snack for the road,” to provide energy for a sperm’s metabolism on its journey. Still other components—the zinc, for example, and proteases and immunoglobulins—may be cleansing agents there to help fend off infections and other harmful substances in the urinary tract.
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FIGURE 1.5 How Urine Exits the Body
From the top: The kidneys are the body’s main filters. With more than a million tiny, wadded-up filters called nephrons, the kidneys sift through an incredible volume of fluid—about forty-five gallons a day for a 150-pound man. Every day, the average man excretes about two quarts of urine. Urine exits the kidneys through ureters, pipelines that work like toothpaste tubes, squeezing urine downward toward the bladder. The bladder is a big bag. Stretched to its fullest, this muscular tank can hold about a pint of urine. Unlike the kidneys and ureters, the bladder—in normal circumstances—allows us some voluntary control; it generally obeys our decision to eliminate or hold urine. The next stop is the urethra, another muscular tube, which begins at the neck of the bladder, then tunnels through the prostate and continues into the penis.
Also seen here are the seminal vesicles, made up of caves called alveoli, which make sticky secretions that help maintain semen’s consistency, and the testes. The testes are a man’s reproductive organs. They make the hormone testosterone; they also make sperm, in hundreds of tiny tubes.








Semen undergoes extreme chemical transformations after ejaculation, metamorphosing from a viscous liquid to a semisolid and back again. A few minutes after ejaculation, semen coagulates into a gel-like substance; then, within about fifteen minutes, it becomes a sticky liquid. In most animals, a substance made by the seminal vesicles is the cause of the coagulation; then an enzyme called PSA makes semen runny again. The character of semen varies greatly among species. For example, in bulls and dogs (which don’t have seminal vesicles), semen does not coagulate at all. But in rats and rabbits, semen quickly coagulates to form a pellet. Because semen is a bodily fluid, like blood, it is affected by drugs and can be a carrier of sexually transmitted diseases, such as HIV.


How the Urinary Tract Works


Kidneys


The kidneys are the body’s main filters. With each heartbeat, they cleanse the blood of toxic wastes, excess water, and salts, which helps maintain the body’s balance of fluids and minerals.


With more than a million tiny, wadded-up filters called nephrons, the kidneys sift through an incredible volume of fluid—about forty-five gallons a day for a 150-pound man (see fig. 1.5). Every sip of water we drink is refined, reabsorbed, and then processed again. (If the water and minerals weren’t reabsorbed, our bodies would become seriously dehydrated within hours.) Not all of this material returns to the body, however; much of it passes out as urine. Every day, the average man excretes about two quarts of urine, a concentrated mixture of water, sodium, chloride, bicarbonate, potassium, and urea, the breakdown product of proteins.


Ureter


Urine exits each kidney through a pipeline called the ureter. The ureters work like toothpaste tubes, squeezing or “milking” urine from the kidneys. Each ureter is about a foot long and narrow—less than a half inch wide at its broadest point. Ureters are one-way streets: urine always flows the same way through them—straight toward the bladder.


Bladder


The bladder is a big bag (see fig.1.2). Stretched to its fullest, this muscular tank can hold about a pint of urine (500 ml, about two cups of liquid). Unlike the kidneys and ureters, the bladder, in normal circumstances, allows us some voluntary control; it generally obeys our decision to eliminate or hold urine. With intricately woven layers of muscle and connective tissue, the bladder can collapse or expand, depending on the amount of fluid it’s asked to hold at a given time. A sophisticated backup system protects the bladder from extreme distension and the risk of rupture: when the bladder is very full, it signals the kidneys to slow down the production of urine. At the neck of the bladder is a gate called the trigone. The purpose of the trigone is to make sure urine flows only one way—downward, away from the ureters and kidneys. The trigone’s valve makes a tight seal that prevents urine from backing up into the kidneys, even when the bladder is distended.


Urethra


The next stop on urine’s downward passage is the urethra, another muscular tube, about eight inches long. This one begins at the neck of the bladder, then tunnels through the prostate at a 35-degree angle and continues into the penis. The urethra is divided into three segments—prostatic (the part that runs through the prostate); membranous (in between the prostate and penis—this is where the external sphincter is located); and penile. Like the prostate, it plays a role in both the urinary and reproductive systems; it serves as a conduit not only for urine but also for sexual fluids. The prostatic urethra has its own gate to prevent fluid backup—a ring of smooth muscle located in the preprostatic zone. During ejaculation, this muscle ring contracts along with the bladder neck. This keeps semen from flowing the wrong way—up into the bladder—and directs its course downward, out the urethra.


That’s it for the anatomy crash course. Throughout this book, as we describe diagnostic procedures, treatments, and complications, you may need to return to this chapter. That’s what it’s for—to give you a working familiarity with the territory we’ll be covering in the next chapters. If it helps, think of these pages as your Michelin guide to male anatomy. Now that we’ve discussed the context of the prostate—a significant gland in both the urinary and reproductive systems—it’s time to explain why this tiny gland is so important and what can go wrong.


When Good Prostates Go Bad: What Can Go Wrong (Besides Cancer)?


Prostate cancer is the most common cancer in men. Because it is also the subject of this whole book, we aren’t going to talk a lot about it here. But we will take a brief look at the two other things that can happen to the prostate: benign prostatic hyperplasia (BPH) and prostatitis/chronic pelvic pain syndrome (CPPS), a catch-all diagnosis for symptoms ranging from painful urination to fever and infection in the prostate. We’ll say a little bit more about CPPS, because it is misunderstood and often misdiagnosed. All of the “big three” prostate conditions should be on your radar, and so should the prostate. Know what you’re up against: it is highly likely that at some point in your life, you could develop one, two, or all of the above conditions.


Benign Prostatic Hyperplasia (BPH)


BPH is almost unavoidable if you live long enough. Your risk goes up every year after age forty: BPH is present in 20 percent of men in their fifties, 60 percent of men in their sixties, and 70 percent of men by age seventy. About one-third of men with BPH eventually will require medication or surgery, some of them more than once, to relieve the urinary obstruction BPH causes.


Prostate growth is not the same thing as cancer, and BPH is not prostate cancer. Although both BPH and cancer are associated with aging, they are different diseases that develop in different parts of the prostate. Prostate cancer begins in the outer peripheral zone of the prostate (see fig. 1.3) and grows outward, invading surrounding tissue. BPH begins in a tiny area of the inner prostate called the transition zone, a ring of tissue that makes a natural circle around the urethra. In BPH, the growth is inward toward the prostate’s core, constantly tightening around the urethra, the tube that carries urine from the bladder through the prostate to the penis. This is why BPH produces such annoying, difficult-to-ignore symptoms—and why prostate cancer is often “silent,” producing no symptoms for months or even years.
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FIGURE 1.6 How BPH Squashes the Urethra
Here are two prostates—one with BPH, one without. What a difference! In the prostate with BPH, lumpy growths of glandular tissue plus tightening smooth muscle tissue act as a “double whammy” to choke the poor urethra and make urination increasingly difficult.








The key word here is benign. Hyperplasia simply means an increase in the number of cells in the prostate, which causes it to become enlarged. By itself, an enlarged prostate causes no symptoms and does no harm. If it weren’t for the fact that the prostate encircles the urethra, BPH might never require treatment.


BPH involves two different kinds of tissue: glandular, made up of epithelial cells (which make the prostate’s secretions); and smooth muscle cells (which contract to squeeze the secretions into the urethra). Somehow, BPH sets these two types of tissue at odds; the epithelial tissue forms lumpy lobes, and the smooth muscle tissue reacts to this buildup by tightening around the urethra. Like prostate cancer, BPH is a different disease in every man, depending on a delicate interplay of factors including the shape of the growth, the specific tissue involved, and how these variables affect the bladder.


BPH symptoms can be frustrating, annoying, and disruptive. They include: frequent urination, needing to go to the bathroom several times an hour; hesitancy, having to wait for the urinary stream to start; urgency, the sudden sensation of needing to urinate, which may culminate in involuntary urine leakage before you reach the bathroom; repeatedly awakening in the night to urinate; starting and stopping during urination; and a constant feeling of fullness in the bladder. BPH can also lead to urinary tract infections and, in rare instances, can cause damage to the bladder or kidneys. Fortunately, there are many effective ways to treat BPH—medical and surgical—and most of them have few side effects.


Prostatitis/Chronic Pelvic Pain Syndrome (CPPS): Misdiagnosed and Misunderstood


Prostatitis is inflammation of the prostate. In some cases, inflammation of the prostate can also lead to pain. Prostatitis is a lump diagnosis that stretches to fit a variety of symptoms. Pain in the testicles? Prostatitis. Pain in the penis? Prostatitis. Pain in the bladder or rectum? You guessed it. Burning when you urinate or ejaculate? Prostatitis. It’s like the diagnostic Island of Misfit Toys.


Every year, thousands of men are given the standard diagnosis of prostatitis—traditionally associated with bacterial infection. Some of them actually have it. Most of them don’t, and yet they take powerful antibiotics for weeks. Do their symptoms get any better? Not always.


If you are diagnosed with prostatitis, did your doctor get a culture to make sure there’s a bacterial infection in your prostate? This is different from getting a culture of your urine; in fact, checking the fluid that is inside the prostate begins with a rectal exam—during which, your doctor will push on the prostate, causing fluid to emerge from the tip of the penis. This is prostatic fluid. “We capture this on a slide and look at it under the microscope,” says Anthony J. Schaeffer, MD, a urologist at Northwestern University and one of the world’s experts on prostatitis.


Without taking a culture of your prostatic fluid, there’s no way to know if you actually have an infection in there. If you don’t have prostatitis that is caused by bacteria, all the antibiotics in the world aren’t going to help you, and they may cause other serious problems.


For the vast majority of men, prostatitis is actually chronic pelvic pain syndrome (CPPS). CPPS itself is a broad diagnosis. Prostatitis is one of the diagnoses that can cause pelvic pain—not the other way around, says Schaeffer. “Prostatitis is completely misunderstood and misused as a diagnosis. There are many different causes, and it is incredibly rare that it’s actually a bacterial infection in the prostate.”


Everybody’s different, and what is causing the miserable symptoms in one man with CPPS might not be what’s causing them in another. You need to see a doctor who specializes in this at a medical center where they see a lot of men with these symptoms.


For example, in some men the cause of pain or tenderness in the scrotum or lower back is spasms in the pelvic floor muscles, treatable with specialized physical therapy. Other men have muscle spasms from interstitial cystitis, a bladder problem. Some men with frequent or burning urination get better with Flomax or another drug in the category of “alpha-blocker.” These drugs relax the muscles in the prostate and bladder and help relieve symptoms. Some men get better by changing their diet—because for them, spicy foods seem to set off the symptoms. Men who have difficulty or pain when urinating are often helped by biofeedback and physical therapy.


Schaeffer is troubled by the number of men who have come to see him after another doctor told them, “You have prostatitis. Try these antibiotics for six weeks and see how you feel.” It’s not that simple. “There may be ten different causes for these symptoms, and twenty possible treatments.” Many of these men never even had a culture to confirm the diagnosis; they were just put on antibiotics.


“CPPS is a common condition, but many traditional therapies fail,” he says. Undoubtedly, that’s because the wrong thing is being treated. Find a doctor who can figure out what you really have. If you’ve been given a diagnosis of prostatitis, the first thing to do is to make sure you actually have it. If you have an infection, you need antibiotics, but if you don’t, you don’t need antibiotics. Schaeffer notes, “Many more men have CPPS than prostatitis.”


What Is Actual Prostatitis?


Acute bacterial prostatitis. If you have this, you know it, because you will be very sick, with a fever, chills, and extreme pain. This is not the time to suffer through it. You need immediate treatment. Go to the doctor or, after hours, an emergency center. This is very important: if you have acute bacterial prostatitis and you don’t get help right away, you could develop a life-threatening infection in the blood (called sepsis), or not be able to urinate (urinary retention, which requires a temporary catheter), or develop an abscess within the prostate (an infected area of pus under pressure; as you can imagine, this is very painful).


Acute bacterial prostatitis often results when a bacterial infection in the bladder spreads downstream to the prostate. It can also happen after a transrectal prostate biopsy, which can introduce bacteria from the rectum into the prostate. (Transperineal prostate biopsy, discussed in chapter 4, does not go through the rectum and avoids this risk.) If you have acute bacterial prostatitis, you need immediate treatment with antibiotics. The good news is that once you start taking antibiotics, you will start to feel better fairly quickly. Important note: You will need to stay on antibiotics much longer than you might expect. If you just take antibiotics for a week to ten days and even a tiny amount of infection remains in the prostate, guess what? It is likely that the prostatitis will come back—but this time as a chronic infection, which is harder to get rid of. If you have an episode of acute bacterial prostatitis, then you should stay on antibiotics for about six weeks. Be steadfast with the antibiotics and wipe it out the first time. You don’t want to go through this ever again if you can help it.


Chronic Bacterial Prostatitis


Here, too, the treatment is antibiotics. The “chronic” part is that this form of prostatitis can come back every so often for years if an episode of acute bacterial prostatitis is not adequately treated the first time. The treatment is the same: six weeks of antibiotics.














2


WHAT CAUSES PROSTATE CANCER, AND CAN I PREVENT IT?






The Short Story: The Highly Abridged Version of This Chapter




Who Gets Prostate Cancer?




What Causes Cancer?


Cancers Are Caused by Damage to DNA


What Causes DNA Damage?




Known Prostate Cancer Risk Factors That You Can’t Do Anything About


Older Age


African Ancestry


Family History


Some Faulty Genes Linked to Prostate Cancer




Risk Factors That You Can Do Something About


Beware of the Gut


Don’t Smoke




Why Determining Risk Factors Is Not Easy


Don’t Be a Couch Potato!


What Else Could Increase My Risk?




What about Factors That Might Prevent Prostate Cancer Altogether?


There’s No “Miracle Pill” for Prostate Cancer


Do I Need a Daily Multivitamin?


What about Nonsteroidal Anti-Inflammatory Drugs (NSAIDs)?


Statin Drugs




Now What Do I Do?





This chapter was written with expert opinion from Johns Hopkins epidemiologist Elizabeth Platz, ScD, MPH.




THE SHORT STORY: The Highly Abridged Version of This Chapter


If you’re an American man, or a man from any Western country, prostate cancer is a cause for concern, because so many of us get it. In 2022, the American Cancer Society estimated that about 268,490 American men would be diagnosed with prostate cancer and that 34,500 would die of it. In the US, about one man in eight will be diagnosed with prostate cancer during his lifetime, and about one man in forty-one will die of it.


But prostate cancer is not a cause for despair: Although these numbers are high, the picture of prostate cancer today is far brighter than it’s ever been—much more hopeful than it was even a generation ago. Consider these statistics: of men diagnosed with prostate cancer in the late 1970s who did not die of other causes, only 70 percent survived five years, and more than half died of prostate cancer within fifteen years. How far we have come since then! Today, thanks to early diagnosis and treatment, more than 99 percent of men diagnosed with prostate cancer are alive five years later, and more than 3.1 million men in the US who have been diagnosed with prostate cancer at some point in their lives are still alive today.


Is there anything you can do to prevent prostate cancer? Unfortunately, as much as we would like the answer to be, “Yes! Eat these good foods, don’t eat these bad foods, and take these magic-bullet dietary supplements!”—and despite millions of research dollars spent over the last nearly three decades chasing foods and vitamin cocktails that prevent prostate cancer—the answer is: not that we know of so far. Nothing is definitive. Promising nutritional agents have not been proven to prevent prostate cancer. Note: This doesn’t mean that in the future, there won’t be proof that these agents can protect against prostate cancer; scientists will continue to explore and test promising leads.


That said, some things do significantly lower the risk of dying of prostate cancer: Quitting smoking is good. If you are a smoker, you can quit today and reduce your risk of dying of prostate cancer. Losing weight is good. If you are overweight, losing weight will reduce your risk of dying of prostate cancer.


Please understand that, despite what some supplements with the word prostate in their name may promise, this part of prostate cancer research is like trying to catch a mirage. Findings that seem hopeful when seen shimmering from a distance—encouraging findings we were excited to report in previous editions of this book in years past—have not been substantiated by further study. Right now, the very best advice we can offer you is to do things that are good for your heart: eat heart-healthy foods and exercise. What’s good for the heart seems to be good for the prostate as well. The other piece of advice is to discuss prostate cancer screening with your health-care provider and come up with the best plan for you. We will talk more about this in the next chapter.


Let’s start with who gets prostate cancer.





Who Gets Prostate Cancer?


One of many puzzling things about prostate cancer is that not all men have the same risk of getting it. The risk changes from place to place throughout the world and, in a myriad of ways, from man to man. The most common risk factor for prostate cancer is older age. But other factors are of major importance, too, particularly being of African descent, and having a family history of prostate cancer or of other kinds of cancer. Now, you may be saying, “I can’t do much about my age, race, or family history.” This is true. But there are a few important lifestyle choices you can make that raise or lower your prostate cancer risk. We will get to those in a minute.


Let’s start with some sobering statistics: In 2022, the American Cancer Society estimated about 268,490 American men would be diagnosed with prostate cancer, and that 34,500 would die of it. In the US, about one man in eight will be diagnosed with prostate cancer during his lifetime, and about one man in forty-one will die of it. Prostate cancer is the second-most-common cause of cancer death, after lung cancer.


Despite these numbers and all we’ve learned about this complicated disease over the years, many patients are still told by their doctors that “most men have prostate cancer, and few men die from it”—and thus, men shouldn’t worry about prostate cancer. It’s not that simple.


On the other hand, we’re getting better at spotting prostate cancer early; the average age of diagnosis has dropped from seventy-two to sixty-six, and, because of better ways to know the aggressiveness of cancer (see chapters 4 and 5), we are more patient-specific in how we treat it. Treatment of advanced cancer is better than ever: men are living years longer and maintaining a better quality of life, even with metastatic cancer. How far we have come in just a generation! In the late 1970s, of men diagnosed with prostate cancer who did not die of other causes, only 70 percent survived five years; more than half died of prostate cancer within fifteen years. Today, thanks to early diagnosis and treatment, more than 99 percent of men diagnosed with prostate cancer are alive five years later.


Unfortunately, the number of men being diagnosed with prostate cancer is rising and will be elevated for the next decade at least, due to the aging Baby Boom generation, which makes up about 25 percent of the US population. By the year 2030, this post–World War II generation will range in age from sixty-six to eighty-four. For prostate cancer, this is “prime time.” Prostate cancer has one of the highest age-specific probabilities of diagnosis of any cancer.


Now, if you are nearing or hitting the prostate cancer prime-time age-group, this doesn’t mean you should panic. If you lived in a flood plain, a hurricane-prone coastal area, or an earthquake zone, what would you do? You would learn what you could, be vigilant, and remain prepared—because your knowledge and actions could save your life. The same is true for prostate cancer.


What Causes Cancer?


The easy answer to this question: changes or damage to DNA. We hear about DNA all the time—as evidence in TV forensics dramas, for instance. But what is it? DNA is short for deoxyribonucleic acid. It is our genetic blueprint, and it’s in every cell in our bodies—the chemical code that directs each of our cells to make specific building blocks. These blocks are strings of chemicals, which scientists identify with letters. Changing just one letter can change everything. A gene is a particular sequence of DNA that directs the production of a single protein. The body works hard to safeguard the integrity of this genetic code: each cell has its own security systems to make sure that every time a cell divides, this genetic code is replicated perfectly. To guarantee that there are no errors in copying this vital information, every cell has a “spellchecker,” which examines the code and repairs any defects it finds. These quality-control genes are called DNA repair genes, and our understanding of their role in prostate cancer has grown tremendously in recent years.


Cancers Are Caused by Damage to DNA


In this sense, all cancers are genetic. By the way, “genetic” doesn’t always mean “inherited,” although some doctors use the terms interchangeably. We’ll talk about inherited, or hereditary, prostate cancer later in this chapter. Cancer development—sometimes sparked by minor damage to a single gene—may be hidden deep within cells for years or even decades. Like a pothole that grows from one little crack in the pavement or a brushfire sparked by a lone bolt of lightning, cancer arises from one or a series of mutations or alterations in the DNA code. Incrementally, these changes create an environment that allows “bad” cells—cancerous or precancerous cells with hostile behavior and a disturbing tendency toward immortality—to flourish.


How does damage to DNA cause cancer? Actually, most of the time it doesn’t; damage to DNA is incredibly common. It happens all the time, often at random, and it’s almost always repaired instantaneously by the most efficient fix-it crews in the world. However, when mutations happen to transform a pivotal gene or several sensitive genes within a cell, the damage may overwhelm the body’s normal defenses, and cancer may result. Can the errant gene be saved? Yes, it can, sometimes, if the damage is reversible. Other times, the body has systems in place to kill its own cells that have too much DNA damage. That’s a way to keep a damaged cell from becoming a cancer cell. Here are three of the major types of genes that are involved in cancer:


Oncogenes


Some genes make growth factors, whose job is to help cells reproduce. They function as chemical switches: click—turn on cell replication; click—turn it off and let the cells rest. However, when these genes are mutated, they can become oncogenes, and normal cell replication can quickly turn into abnormal growth. Oncogenes speed up cell growth so much that this switch acts like a stuck accelerator in a car. If the switch can’t be turned off, cell growth goes out of control.


Tumor Suppressor Genes


These are genes that produce checkpoint proteins that are normally present in all cells. Their purpose seems to be to put on the brakes—to control cell division and prevent cancer from developing. Mutations here, too, can result in chaos. When these genes are disabled, the effect is like taking your foot off the brake of a speeding car—giving oncogenes even more power and allowing growth to hurtle along even faster.


DNA Repair Genes


These are genes that make quality-control proteins—the spellcheckers—that constantly monitor the genetic code as cells divide and fix any mistakes that crop up. If one or more of these inspector genes are mutated or the repair genes are defective, widespread mutations can occur, with disastrous results.


What Causes DNA Damage?


Every day, our cells fend off countless threats from the outside—environmental factors as simple as ultraviolet light from the sun, which can lead to skin cancer; or as complicated as the chemical cocktail packed into each puff of a cigarette, which can cause lung cancer (and which makes prostate cancer worse; discussed below). The most common cancers of all—lung, prostate, breast, and colon—most likely arise from oxidative damage, incremental damage accrued as carcinogens hammer away at our genes, like invaders with tiny battering rams. Our bodies can withstand this gradual onslaught for decades, until the oxidative damage reaches a critical point. Even our everyday metabolism of macronutrients (fat, protein, carbohydrates—things our bodies require a lot of) and other chemicals produces a harmful by-product with a dangerous-sounding name: oxygen radicals, also called free radicals. These are highly reactive, unstable, electrically charged molecules that can surge with force enough to destroy tissue, melt membranes, and kill cells in an instant. Free radicals damage DNA. Like many key characters in causing disease, they start out with fine intentions and then go astray. For example, the immune system makes these “hit men” in small numbers, for the purpose of wiping out bacteria and other foreign invaders. And normally, they are neutralized by riot-control police—scavenger enzymes and antioxidant nutrients—within our cells. However, if these scavenger enzymes are defective or if they’re overloaded by too many free radicals, then the free radicals can attack the DNA in our cells, causing mutations that lead to cancer.




AM I RAISING MY PROSTATE CANCER RISK WITH SUPPLEMENTAL TESTOSTERONE?


Scientists have known for a long time that prostate cancer is under the control of male hormones: men who are castrated before puberty rarely develop prostate cancer, and men with advanced prostate cancer have their male hormones, including testosterone, shut down as part of androgen deprivation therapy (ADT).


But male hormones also play a big role in keeping your body healthy. Dr. Edward Schaeffer says: “Ideally, men should have levels of testosterone in the normal range.” But wait, what about the men on medication to suppress testosterone and control prostate cancer growth? That’s a different situation; in those men the most important issue right now is keeping their cancer under control. But men who are not on ADT—men who don’t have prostate cancer, or men who have been treated successfully for prostate cancer—do need testosterone for good health.


Exactly what are we talking about here? For instance, is it safe for a man with normal testosterone to pump up his levels even higher by taking a health food store supplement like dehydroepiandrosterone (DHEA)? Some men do this because DHEA levels drop with age, and the hope is that boosting DHEA will be the proverbial fountain of youth—but there’s no scientific evidence that this is the case. And what about men with low testosterone who are on testosterone therapy? There is no question that as men age and their testosterone levels go down, they may have the signs and symptoms associated with “low T”—low sex drive, loss of muscle strength, weakening of the bones, and osteoporosis.


The key, says Dr. Schaeffer, are these words: normal range. “A lot of medical conditions can be profoundly affected when testosterone is artificially high or biologically low. Artificially high testosterone levels can precipitate a heart attack or stroke; can increase the risk of heart failure eightfold, and can double the risk of a thromboembolism (blood clot affecting the lungs or brain); all of these cardiovascular events are potentially lethal. It also raises the risk of other health problems, including erythrocytosis (making too many red blood cells, which can lead to blood clots); fluid retention, liver toxicity, sleep apnea, breast enlargement, testicular shrinkage, and more. But too-low testosterone levels can increase cardiovascular disease risk, decrease muscle mass, weaken bones, impair cognitive function, lower lean body mass, increase the risk of metabolic disease, frailty, and depression. So, what is the normal range for adult men? Between 300 and 800 ng/dL,” says Dr. Schaeffer. The American Urological Association (AUA) guidelines define low testosterone as being below 300 ng/dL.


While screening all men for testosterone levels is not recommended by the AUA, men with symptoms of low testosterone and who have low testosterone levels are considered to have testosterone deficiency and should talk with their doctor about the risks and benefits of receiving testosterone therapy. Dr. Schaeffer continues: “Testosterone therapy should be maintained within the middle-range of the normal testosterone state. If you have a testosterone level of 50, the risk to your heart and bone health; your risk of diabetes, of losing muscle mass, or having a bone fracture is far more severe than any potential increased risk of prostate cancer.”


Should you supplement your testosterone level to be over normal? Dr. Schaeffer says, “No. But if you’re below normal (lower than 300 ng/dL) and you have a medical condition that has diminished your testosterone, or if you have symptoms that are consequences of low testosterone, should you be up to where you should be? Yes; speak to your doctor about the risks and benefits of testosterone therapy.” (Testosterone therapy after radical prostatectomy is discussed in chapter 13.)


The AUA also recommends that men over forty get a PSA (prostate-specific antigen) test before they start testosterone therapy. An elevated PSA test, or a significant change in PSA level, can be a sign of prostate cancer. For more on PSA, see chapter 3.


Note: The Food and Drug Administration (FDA) cautions that the benefit and safety of prescription testosterone products “have not been established for the treatment of low testosterone levels due to aging, even if a man’s symptoms seem related to low testosterone.” In 2015, the FDA required that manufacturers of prescription testosterone state that these products are approved only for men who have low testosterone levels caused by certain medical conditions. The FDA also required labeling changes to reflect the possible increased risk of heart attack and stroke and urges patients to seek immediate medical attention for these symptoms: chest pain; shortness of breath or trouble breathing; weakness in one part or one side of the body; or slurred speech.





Known Prostate Cancer Risk Factors That You Can’t Do Anything About


Without question, age, race—being of African descent—and family history are risk factors for prostate cancer. You can’t do anything to change these factors—but knowing you’re at higher risk of developing prostate cancer can help you make important decisions about screening (discussed in chapter 3). Men at higher risk should consider starting screening at a younger age, so that the disease can be detected and treated early.


Older Age


Why does prostate cancer affect so many older men? Because, like many cancers, it takes years to develop. As we discussed earlier, the process of transforming a normal cell into a cancerous cell—one that can divide, grow, escape the prostate, and invade other tissues—requires a number of genetic mutations that alter DNA.


Scientists have estimated that the number of mutations necessary to transform a normal cell into a cancerous one correlates with the number of decades it takes, on average, for cancer to develop. For example, there is a highly malignant form of cancer that occurs in the eye of infants and children called retinoblastoma. In those with the inherited form of this disease, the child starts out in life with one mutated copy of the gene, so only a mutation in the other copy of the gene is necessary for this cancer to begin. In prostate cancer—where most men are not diagnosed until after their mid-sixties—the number of genetic mutations necessary may be seven or eight. These occur gradually, over time, as oxidative damage takes its toll. Even in men at higher risk—those with a family history of cancer in the prostate or elsewhere, and Black men—nothing will happen for many years.


Age is a risk factor for many illnesses because no matter how physically or mentally fit, the body of a seventy-year-old man is just different from the body of a twenty-five-year-old. In men, the incidence of prostate cancer rises dramatically with age, more so than any other cancer. An American man seventy years and older is almost seven times more likely to develop prostate cancer than is a man in his fifties. Look at the difference a few decades can make: In men in their fifties, the risk of developing prostate cancer is one in fifty-two. In men seventy years of age and older, it’s one in eleven.


African Ancestry


Men of African ancestry, including African American men, men with western African heritage living in the Caribbean, and men from western Africa, have the highest prostate cancer incidence rate of any group in the world. In the US, Black men have a rate of prostate cancer that is almost 70 percent higher than that of White men. Black men seem to get more aggressive forms of prostate cancer, are more likely to have their cancer recur after initial treatment, and are 2.3 times more likely to die from it when compared to White men.


Why do Black men have a higher risk of the disease and more aggressive disease? There are multiple reasons, some related to socioeconomic health disparities, and some to biology. There can be differences in where the cancer develops in Black men too—in an area of the prostate that is more difficult to reach with a transrectal biopsy needle. “To make sure we don’t miss the cancer in these patients,” says Dr. Schaeffer, “we use MRI before biopsy and sometimes a different biopsy approach called transperineal prostate biopsy” (more on this in chapter 4).


There is some good news: although there seems to be an inherent biological aggressiveness in prostate cancers in Black men, information from equal-opportunity health-care studies—places such as military clinics or HMOs, where the availability of medical care seems to be equal—suggests that Black men fare as well as White men when it comes to prostate cancer if the cancer is caught and treated early with surgery or radiation, if the treatment is equally appropriate for their particular disease risk, and if the treatment delivered is of equal quality.


TABLE 2.1


PROSTATE CANCER RUNS IN MY FAMILY: WHAT’S MY RISK OF DEVELOPING PROSTATE CANCER?




Having a family history of prostate cancer doesn’t mean that you are definitely going to develop the disease. After all, prostate cancer affects millions of men worldwide, and it may just be coincidence that your father or brother developed the disease. However, the likelihood of this happening goes up if one of your family members develops it at a young age or if several members of your family have prostate cancer. Say your father developed prostate cancer at age seventy and nobody else in your family has the disease. Although your risk is probably somewhat greater than that of someone without a family history of prostate cancer, in this example we’ll set your relative risk at one. Note: These risks are relative. They are not absolute but are designed to give you an approximation. Now, if your father developed prostate cancer at age sixty, your risk would be 1.5 times higher; if he developed it at age fifty, your risk would now be two times higher.


What if your father developed prostate cancer at age seventy but your brother also developed it? Your risk would now be four times higher. And if your father developed it when he was fifty and your brother has it, your risk would be seven times higher. This is why it’s so important to know not only who in your family has had prostate cancer but how old he was when he developed it. And remember, the increased risk of prostate cancer can be passed on by both sides of the family, so it’s important to know the health history of your mother’s father and any brothers, too.









	Age at Diagnosis

	Additional Relatives

	Relative Risk






	70

	None

	1.0






	60

	None

	1.5






	50

	None

	2.0






	70

	1 or more

	4.0






	60

	1 or more

	5.0






	50

	1 or more

	7.0







Family History


Does prostate cancer run in the family, or did a lot of men in your family just happen to have it? About 25 percent of men with prostate cancer have a family history of it. But only about 3 or 4 percent of men have hereditary prostate cancer—an inherited, genetic form of the disease (involving mutated genes that can be passed on by either parent) that develops at a younger age. Simply having a family history of prostate cancer raises your own risk of developing the disease, but it doesn’t necessarily mean you have this hereditary form of prostate cancer.


How can this be? How can prostate cancer run in families and not be inherited? We see this in other forms of cancer (breast cancer, for example), and the explanation is complicated—or, as scientists say, “multifactorial.” In other words, there are several reasons. One is that there could be shared lifestyle factors—like eating the same foods or living in the same geographic location. Another is that if a man’s brother, uncle, or father develops the disease, he may be more likely to get his own PSA tested and begin regular screening.


However, there are some aspects of a family history that make it more likely that a family is dealing with the inherited form. We now understand that men with a hereditary tendency toward prostate cancer actually inherit a mutated gene in all of their cells, including the prostate (possibly one of the same genes that, in “regular” prostate cancer, mutate in a prostate cell over the course of a lifetime). This has two important implications: First, because a man inherited one of these faulty genes, he is more likely to develop prostate cancer and—because he has a head start—to develop it at a younger age. Thus, men with a family history of prostate cancer should consider starting regular screening early. Second, because prostate cancer can be inherited from either the mother or the father, it is crucial that men know as much as they can of the medical history of both sides of their family—and then share what they learn about this and other health conditions that may run in the family with other relatives. If you don’t know your family history of prostate cancer or cancer in general, talk to your doctor about whether you should get a baseline PSA test in your early forties.


Note: Even though hereditary prostate cancer starts earlier, it is still every bit as curable as “regular,” or sporadic, prostate cancer. So, if you have a family history of prostate cancer, you are more likely to develop the disease but are not more likely to die from it. The key is to get the jump on it—to realize it’s a possibility and to start looking for it. Here are some things to consider:




• Men who have a first-degree relative (father or brother) with prostate cancer have a risk that is two times higher.


• Risk is higher if that relative was younger than sixty when diagnosed.


• Risk is also higher if the relative with prostate cancer is a brother rather than your father (because you can inherit the defective genes involved in prostate cancer from your mother as well as your father).


• Men who have two first-degree relatives with prostate cancer (brother and father) have a risk that is three and a half times higher.




Another important point: Even with faulty genes, though cancer is more likely, it’s still not a done deal. Let’s say two boys have exactly the same DNA. They’re identical twins, and when they grow up, one eventually gets prostate cancer; the other doesn’t. How can this be? The only answer is that although genetics are important, environment may somehow help turn the tide. In other words, even if you’ve been born with the same bad deck of cards as someone who develops prostate cancer, that doesn’t automatically mean that you will develop it. It does mean, however, that you need to be aware of your possible increased risk. Talk with your health-care provider about your family history and whether you should be getting checked regularly.




WHAT IS HEREDITARY PROSTATE CANCER?


Of all the men who will be diagnosed with prostate cancer this year, about 10 percent of them will be men born with a head start—one or more bad genes that greatly increase their risk of developing cancer and of developing it at an earlier age.


Although purely hereditary cases of cancer make up only a small percentage of all men with prostate cancer, we believe that understanding hereditary prostate cancer may help us crack the genetic code of how this disease works. The defective gene or mechanisms involved in hereditary cancer are almost certainly the same ones that somehow go wrong in the far more common “sporadic” cancer, which develops over the course of a lifetime.


In most men with hereditary cancer, cancer probably happens because of an unfortunate chain of events—at least one genetic aberration inherited, plus one or more environmental factors. Say it takes three strikes for cancer to begin. Being born with a faulty gene might be worth one or two strikes. Add a lifetime of exposures that cause mutations, and bingo—strike three.


We don’t know exactly how many American men may carry one of these defective genes, which can be inherited from either parent; we estimate that 250,000 men may carry them. But we do know that men who have a father or brother with prostate cancer have a risk of getting prostate cancer that is two times greater than men without a family history. The risk goes up from there, depending on the number of affected relatives and the age at which these men developed the disease. Men in a family that meets the criteria for hereditary prostate cancer—at least three close relatives, such as a father and two brothers affected; or two relatives who were both younger than fifty-five years old when diagnosed; or if a man’s family has disease in three generations (a grandfather, father, or brother)—his risk could be 50 percent. If you have a father or brother who has had prostate cancer, share your family history with your health-care provider and discuss whether PSA screening beginning at age forty is right for you.


To learn more or to enroll in our hereditary prostate cancer study, visit our website (http://urology.jhu.edu/prostate/hereditary_prostate_cancer.php), or write to us (Hereditary Prostate Cancer Study, James Buchanan Brady Urological Institute, Johns Hopkins Hospital, 600 North Wolfe Street, Baltimore, Maryland 21287).





Some Faulty Genes Linked to Prostate Cancer


Let’s talk for a minute about genetic mutations. The first thing you need to know is that the genes involved in cancer are the same genes that everybody has. For example, everybody has a BRCA1 and BRCA2 gene. However, everybody doesn’t have the same sequence of those genes. The sequences vary from person to person like ingredients in a recipe—just as both bread and salt dough have the same ingredients, depending on the recipe, one is edible, and one is not. When people inherit certain mutations in these genes, they have a much higher risk of breast and ovarian cancers, and also prostate cancer.


Below are some known genetic mutations linked to prostate cancer risk. There are likely more to come.


DNA repair genes:


As mentioned above, these are molecular “fix-it” specialists that are supposed to correct DNA damage. Inheriting mutations in several such genes is known to increase the risk of prostate cancer. BRCA1 and BRCA2: Having a mutated BRCA1 or BRCA2 gene raises the risk for breast cancer, ovarian cancer, pancreatic cancer, melanoma, and prostate cancer. Among men who have a BRCA2 mutation that makes its protein lose its function, prostate cancer risk is almost 13 percent by age seventy and almost 30 percent by age eighty. The risk for carriers of the BRCA1 mutation is uncertain. Men with a defective BRCA2 gene tend to have prostate cancers with more aggressive features, including a higher Gleason score, higher PSA, and higher tumor stage or grade at diagnosis (all of these are discussed in chapter 4). Mutations in these genes are not common. Combined, the estimate is less than 1 percent. ATM: An estimated 1 percent of us may carry one mutated copy of an ATM gene, which is associated with an increased risk of breast, stomach, bladder, pancreas, lung, ovarian, and prostate cancer.


Lynch syndrome, a form of colorectal cancer, is an inherited condition associated with mutations in DNA repair genes including MLH1, MSH2, MSH6, PMS2, and EPCAM. Mutations in these genes also increase someone’s risk of developing cancer in other organs, including the prostate.


CHEK2, NBN, and PALB2: Mutations in additional DNA repair genes have also been linked to prostate cancer risk. These mutations are also rare.


Tumor suppressor genes:


HOXB13: Men who have particular mutations in this gene are more likely to develop prostate cancer and at an earlier age. The specific mutations linked with prostate cancer differ between men of European and African ancestries. Both mutations are rare (0.3 percent of each population). The mutation identified in men of African heritage appears to be linked to more aggressive prostate cancer.


TP53: Recent studies indicate that men who inherit mutations in the tumor suppressor gene TP53 have a higher risk of prostate cancer, especially aggressive disease. People who inherit certain mutations in this gene are predisposed to multiple cancers, including the family cancer syndrome called Li-Fraumeni.


Note: While all of these inherited mutations are rare, men with prostate cancer—especially metastatic prostate cancer—are much more likely to have inherited these mutations. For example, in a study at Johns Hopkins, molecular geneticist William Isaacs, PhD, and colleagues found that in men who died from prostate cancer before age sixty-five, 10 to 12 percent carried mutations in BRCA2/BRCA1 and ATM. Because these mutations are inherited and cause a higher risk of prostate cancer and other cancers, there may be clinical implications for these men—and their families—for being at risk for other cancers.


Clinical implications:


Family history is a major risk factor, not only how many family members—on your mother’s side, your father’s side, or both—have had prostate cancer, but when these men got the disease. Were they in their forties or fifties, or were they in their late seventies or eighties? A younger age suggests a genetic risk. Factors that suggest a genetic risk include:




• having multiple first-degree relatives with prostate cancer, including three successive generations with prostate cancer (either on the mother’s or father’s side of the family); or


• early-onset prostate cancer (age fifty-five or younger); or


• prostate cancer with a family history of the BRCA1/2 mutation or other cancers in the family—such as breast, colorectal, ovarian, or pancreatic cancer.




Several authoritative groups recommend genetic counseling to decide whether men at risk for prostate cancer with a family history of genetic risk should undergo genetic testing (for more about seeing a genetic counselor, see below). Some of these same groups indicate that men who carry a BRCA2 mutation are recommended to begin PSA screening starting at age forty, and that men with inherited mutations in other genes should discuss with their doctor whether they should begin PSA screening at age forty, and how frequently they should be tested.


What if you already have prostate cancer? Genetic testing for inherited mutations is also recommended for men who have:




• Prostate cancer that is metastatic or regional (beyond the prostate, but still localized to the area near the prostate);


• Prostate cancer that is localized to the prostate but is high- or very high-risk disease;


• A strong family history of cancer or prostate cancer;


• Ashkenazi Jewish heritage;


• A history of male breast cancer;


• Prostate cancer with an intraductal or cribriform histology (see more about pathologic findings in chapter 4).


• Prostate cancer in those who also have a personal history of certain cancers. For these men, genetic testing may inform treatment decision-making as well as provide information for family members about their cancer risk and need for genetic counseling.






Advice from a Genetic Counselor


“Any man who has metastatic prostate cancer should automatically consider genetic testing,” says genetic counselor Brittany Szymaniak, PhD, LCGC, in the Northwestern Department of Urology’s Cancer Genetics Program, “as well as any man with prostate cancer who has Ashkenazi Jewish ancestry, or a strong family history of cancer, such as early-onset breast or colon, ovarian, or pancreatic cancer.”


In addition, the National Comprehensive Cancer Network (NCCN) recommends that men with high-risk, very high-risk, regional, or metastatic disease (see chapter 5) receive genetic counseling and testing. What kind of testing are they talking about? Is it the at-home genetic test where you spit into a cup and FedEx it to a lab? “Although those tests can be helpful, they are not always comprehensive,” says Szymaniak. “I typically order clinical-grade testing through major germline genetic testing labs.”


Note: Germline testing looks at the genes you inherited—the genes you were born with. Somatic testing just looks at the genes that are in your cancer, which can become mutated as the cancer evolves. Somatic testing might be done using your original biopsy sample, the surgically removed prostate tissue after prostatectomy, or from a biopsy of a metastatic tumor. These two kinds of genetic tests can be confusing: somatic testing can find mutated genes—sometimes the very same genes that might be mutated in someone who was born with a defective gene—but what’s in your tumor might not reflect your family’s genetic risk of getting prostate cancer, or any other kind of cancer. That information comes only from germline testing.


Although clinical-grade testing looks at many genes, the most common germline mutations that pertain to prostate cancer occur in just a handful of DNA repair genes (discussed above), most commonly: BRCA2, ATM, CHEK2, and BRCA1. “Only about 5 to 10 percent of prostate cancer is due to an inherited cause,” Szymaniak notes, “but it’s usually very surprising to a lot of prostate cancer patients that the biggest contributor to inherited prostate cancer is the BRCA2 gene,” which many people think of only in connection with breast and ovarian cancer. Szymaniak continues, “If a man with prostate cancer has a BRCA2 mutation, this could have significant implications for the cancer risks and screening recommendations for his daughters and sisters, as well as for his sons and brothers. These genes can affect both men and women, and both can pass them down.”


Szymaniak says that if such a mutation is found, “we would want to get ‘cascade’ testing (testing for other at-risk family members). For a patient’s siblings and children, there is a 50-percent chance they would also have the BRCA2 mutation.”


Genetic testing is just one part of understanding your genetic risk. “I complete a personalized risk assessment,” Szymaniak says, “and I take a detailed account of family history, talking through the different cancers, and determining what genes need to be included based on this history. Ultimately, it’s about figuring out what testing will be best for the patients and their families.”


Can I lose my insurance if I turn out to have a germline mutation? Not your health insurance, says Szymaniak: “A federal law passed in 2008, the Genetic Information Nondiscrimination Act (GINA), protects patients from having any genetic testing results used against them in terms of health insurance and employment.” (You can read more about it on this government website: https://www.eeoc.gov/laws/guidance/fact-sheet-genetic-information-nondiscrimination-act.) However, Szymaniak notes, “There are some caveats: It doesn’t cover life, long-term care, and disability insurance. If you already have it, it can’t be taken away. But you might not get a new policy or you might have higher premiums, because insurance companies can ask for anything in the medical record, including genetic testing.” Many of her older patients already have life, long-term care, and/or disability insurance. She continues: “But for younger patients who don’t, we talk about setting up these policies before genetic testing.”


Could this affect my cancer treatment? Maybe. Men with a DNA-repair mutation may be more responsive to certain drugs, including poly ADP-ribose polymerase (PARP) inhibitors (discussed in chapter 15), and this is a discussion for you to have with your medical oncologist. “Genetics is so complicated when it comes to implications for cancer treatment,” says Szymaniak, “both on the somatic and germline side. We need to stay on top of all the new data and literature, and this is why I always advocate for patients to meet with a genetic counselor. Oncologists are so busy and have many really important things to discuss with patients during their visits, but I spend a lot of time with my patients just talking about genetics.” The typical patient visit with a genetic counselor is one hour, with plenty of opportunity for discussion and answering questions.


What if my medical center doesn’t have a genetic counselor? Ask your doctor for a referral for a telemedicine appointment. Szymaniak estimates that about half of her patient visits are done through telemedicine: “There are also stand-alone telemedicine companies, such as Genome Medical, GeneMatters, InformedDNA, and Grey Genetics, and all they do is provide genetic counseling. There are lots of different options.” You can find a genetic counselor in your area by going to this website: https://findageneticcounselor.nsgc.org/.





Other genetic factors that make it even more confusing: Here’s another type of hereditary influence that is much more common, much more subtle, and also leaves the door open to not getting cancer. In this case, your genetic makeup may have one or two cracks in it that may have a bearing on whether you get prostate cancer or may make you more susceptible to it—but cancer may not be a predestined conclusion.


One example of this increased susceptibility is what scientists call a polymorphism. (Poly means “many.”) Scientists have identified small normal differences, called polymorphisms, in the sequence of genes that influence prostate cancer risk. These variant stretches of DNA are called single-nucleotide polymorphisms or SNPs (pronounced “snips”). So far, a hundred SNPs have been confirmed to be associated with higher or lower prostate cancer risk. Each of these SNPs, taken by itself, produces only a tiny increase or decrease in risk. The hope is that adding these SNPs together to make a polygenic (involving many genes) risk score could help us understand more about a man’s likelihood of—or resistance to—developing prostate cancer and that this could personalize screening even further.


Risk Factors That You Can Do Something About


So far, we’ve talked about risk factors that you can’t do anything about. It’s not fair, but there are two bits of good news: One, knowledge is power. If you know you’re at higher risk and you get regular screening, you have an excellent chance of stopping prostate cancer early. Two, genes are only part of the story. There are some key factors that you do have control over.


The best example of the important role that environment plays in whether you get prostate cancer is identical twin studies (mentioned above). Genetically, they look exactly the same—and yet one brother gets prostate cancer and the other doesn’t. Their risk varies, depending on the choices they make every day. So may yours.


Why doesn’t the other brother get prostate cancer? If these men have the same DNA—basically, the same body—why doesn’t genetics determine everything? Because what happens to that body is critical. This means that if you are an identical twin and your brother gets cancer, you are not necessarily destined to get it too. If you and your brother have not made exactly the same lifestyle choices, then your risk of getting prostate cancer is not exactly the same. This message is extremely important: Your lifestyle can change your risk of developing prostate cancer. If scientists could determine specifically how the twins’ lifestyles were different—what good or bad choices these men made—we might be able to understand why the disease occurs in the first place. A similar question has broader implications: Why don’t all men who inherit genes that make them more susceptible (see above) get prostate cancer?


Until very recently, scientists believed that Asian men who lived their entire lives in Asia developed incidental cancers at the same rate as Western men and that because of their lifestyle factors, these tumors did not progress to the point where they were detectable. We believed that whatever causes prostate cancer in the first place (the initiating factors or events) happens everywhere and that the crucial difference is what happens next—whatever promotes these small cancers to grow and become potentially lethal. In the United States, for example, those cells seem to progress into cancer that needs to be treated in 10 to 20 percent of men as they age. In Asia, scientists believed the cancer just sits there like a freckle, as opposed to a cancerous mole. It turns out that we were all wrong. Autopsy studies have found incidental prostate cancer in about 30 to 40 percent of American men. But it’s in far fewer Asian men—ten times fewer.


Although scientists have noted a steep rise in prostate cancer in Japan over the last two decades, which could be due to changes in diet and other lifestyle factors, it’s not clear whether prostate cancer is actually on the upswing there or whether this is just an artifact of more intensive attempts to diagnose it. Historical studies noted that men who migrated from Japan to the United States had a higher risk of dying from prostate cancer at age sixty-five and older, compared with Japanese men who did not migrate. This suggests that it’s not just genetics alone and that the lifestyle risk factors that make a man more prone to cancer act later in life (in this case, after migration to the US). And this, in turn, gives us great hope that once we understand just what these factors are, we may be able to prevent the disease.


Clearly, lifestyle helps determine a man’s risk of getting prostate cancer. But which lifestyle choices matter the most? What can you do to reduce your risk of getting prostate cancer and dying of it? Two of the most important things you can do are to watch your weight and not smoke.


Beware of the Gut


Go just about anywhere in the US and see for yourself: As a country, we’re hefty. About two-thirds of American adults have too much body fat. And being overweight doesn’t just affect your heart and blood pressure, and your risk of stroke, diabetes, or premature death. It also makes you more likely to develop certain cancers. Over the last fifteen years, it has become clear that having too much body fat, especially around your middle, increases a man’s risk of developing prostate cancer that is more aggressive and more likely to cause death. But wait, there’s more: among men who already have prostate cancer and have been treated, evidence is mounting that being too heavy, having too big of a waist, and gaining weight all decrease the chance of surviving their cancer.


If you have a “spare tire,” you’ve probably been told this before by well-meaning family members or your doctor, and maybe you’ve gotten pretty good at saying, “Yeah, yeah, I know,” truly intending to do something about it one of these days. Most of us have been in that place, and no one likes a busybody; we get that! But “one of these days” might as well be today if you want to prevent getting lethal prostate cancer—or, if you have been treated for prostate cancer, to minimize your odds of having it come back or dying of it.


Don’t Smoke


Does cigarette smoking increase your risk of getting prostate cancer? The quick answer is yes: men who smoke are more likely to die of prostate cancer, even though smoking doesn’t appear to cause a man to develop prostate cancer. Evidence is also building that men treated for prostate cancer who don’t quit are more likely to have a recurrence of cancer and die of it. Johns Hopkins epidemiologists Corinne Joshu and Elizabeth Platz have found that men who kept smoking after radical prostatectomy had twice the risk of prostate cancer recurrence.


Once cancer starts to develop in smokers, it’s more likely to be a rougher, more aggressive form of the disease that grows more quickly and is less likely to be caught in its early stages. Now, why is this? One possible reason is that a “scavenger” enzyme called glutathione S-transferase pi, or GST-pi, normally fends off oxidative damage and is inactivated early on in prostate cancer development. This helpful enzyme also combats a major carcinogen in cigarettes, a chemical called benzo[a]pyrene. Thus, if a man has embarked on the path toward prostate cancer and loses the protection of GST-pi, he’ll not only suffer greater oxidative damage but also the additional effects of a bunch of toxic chemicals injected into every cell of his body with each puff. So while you may be tired of the message “If you smoke, quit!,” if you want to reduce your chances of dying of prostate cancer, you should quit. If you are ready to quit smoking, talk to your doctor, go to the website https://smokefree.gov/talk-to-an-expert, or call 1-800-QUIT-NOW (all US states have quitlines). Note: The American Heart Association (see below) advises not only against smoking but also against vaping or consuming any tobacco or nicotine products and breathing secondhand smoke or vapor.


The American Cancer Society is also concerned about the risks of vaping. Here’s what it advises: “Adults who smoke who switch to using e-cigarettes (vaping) expose themselves to potentially serious ongoing health risks. Thus, people who smoked formerly and are currently using e-cigarettes, whether alone or in combination with combustible tobacco products, should be encouraged and assisted to stop using all tobacco products, including e-cigarettes.… Individuals who are not yet able to stop using e-cigarettes should be strongly discouraged from simultaneous, or ‘dual,’ use of any combustible tobacco products, including cigarettes. Continuing to smoke exposes the individual to enormous harms, irrespective of whether the individual is using e-cigarettes part of the time. All individuals should also be strongly counseled to not revert to smoking.”




ENVIRONMENT JUST MEANS DIET, RIGHT? WRONG!


If only it were as simple as a direct cause-and-effect relationship, then we could say, “Eat this and you’ll never get cancer,” and “Don’t eat this, or else.” But it doesn’t always work that way. In fact, if it does seem to, we should view that evidence with a healthy dose of caution. For example, for years, scientists assumed that the high frequency of stomach cancer in China was caused by dietary factors—until we learned that many cases were actually caused by bacterial infection with H. pylori (which also causes stomach ulcers).





Why Determining Risk Factors Is Not Easy


What raises your risk of getting prostate cancer? What lowers it? We’ve been asking these questions for decades. It has not been easy. You can probably imagine the difficulty of asking men with prostate cancer what they did and what they ate in the past, then asking other men who don’t have a diagnosis of prostate cancer what they did and what they ate in the past, and then trying to find key differences. Remember, it takes decades for prostate cancer to develop. Do you remember what you did and what you ate decades ago? Few of us do.


Instead, it made more sense to try a prospective approach: Scientists enrolled large numbers of men without a prostate cancer diagnosis in studies and regularly asked them about their diet and lifestyle. They followed these men for years, and eventually, some of them were diagnosed with prostate cancer. Then researchers had something to work with: they could compare two groups of men, those with a particular dietary or lifestyle factor and those without, and look for notable differences in their risk of prostate cancer.


And then the PSA test began to be used for screening. As we will discuss later in the book, PSA is prostate-specific, not cancer-specific. It picks up cancers that may never grow enough to cause harm, and it picks up cancers that could be deadly if not treated. We think that some lifestyle choices—smoking is a good example—may affect the risk of getting lethal prostate cancer differently from the risk of getting prostate cancer in general. There are other complications, as well; for instance, men who got regular PSA screening might have been men who were more health-conscious in general.


Long story short, what we thought were risk factors back then, before widespread PSA screening, didn’t always turn out to be risk factors today. Johns Hopkins epidemiologist Elizabeth Platz reports that “investigators have finally decided to look prospectively, where possible, to search specifically for risk factors for lethal disease, and in men already diagnosed and treated for prostate cancer, to identify risk factors for recurrence, progression, and death from this disease.”


Over the last three decades and the previous four editions of this book, we have reported the latest scientific thinking on risk factors. The good news, if you like red meat and dairy products and hate tomatoes, is that now—despite promising early studies—we can’t definitively say that giving up cheeseburgers and eating lots of tomatoes will protect you from getting prostate cancer. Similarly, we can’t say that eating red meat and dairy causes prostate cancer and that not eating tomatoes will lead to lethal cancer. Right now, we need more evidence to support these as risk factors for lethal prostate cancer: eating a lot of red meat; eating processed meats (like lunch meat and hot dogs); drinking a lot of milk; eating a lot of cheese or otherwise getting a lot of calcium. Similarly, we need much stronger evidence to support the claims that eating broccoli and other cruciferous vegetables, anti-inflammatory foods, drinking red wine, drinking coffee, and getting lots of exercise are surefire ways to prevent prostate cancer.




WHAT’S GOOD FOR THE HEART


Here’s a very important point: If you have localized prostate cancer and are treated successfully for it, your biggest risk of dying is of a heart attack. Even if you don’t have prostate cancer, heart disease remains the number one cause of death in men. Thus, focus on being heart-healthy.


This is what the American Heart Association (AHA) says on its website, heart.org: “A healthy diet and lifestyle are the keys to preventing and managing cardiovascular disease. It’s not as hard as you may think! Remember, it’s the overall pattern of your choices that counts.” For example: Use up at least as many calories as you take in and know how many calories you should be consuming daily. Aim for at least 150 minutes of moderate physical activity (30 minutes a day, 5 days a week, or about 21 minutes every day), or 75 minutes of vigorous physical activity, or an equal combination of both, each week (that’s only 10 minutes a day). And don’t get too concerned looking at these recommendations: moderate physical activity could mean taking your dog for a walk around the block! Vigorous physical activity could mean walking at a brisker pace, or riding an exercise bike, or going for a swim.


What to eat? The AHA recommends:




• A wide variety of fruits and vegetables


• Whole grains and products (like bread) made up mostly of whole grains


• Healthy sources of protein: fish and seafood, low-fat or nonfat dairy, lean and unprocessed meat and poultry, legumes and nuts


• Liquid nontropical vegetable oils (like olive oil)


• Minimally processed foods


• Minimized intake of added sugars


• Little or no salt


• Limited or no alcohol intake







Don’t Be a Couch Potato!


Questions are still open on whether the amount of exercise or occupational exertion—or the lack of it—has an influence on the development of the disease, especially lethal disease, and on the outcome of the disease in men treated for prostate cancer. But scientists suspect that exercise helps protect your body from getting prostate cancer and helps men do better at every stage of prostate cancer. They believe this so strongly that investigators are studying exercise in patients with prostate cancer, breast cancer, and colorectal cancer to see whether physical activity helps them do better. Then they hope to figure out some specifics, such as: What kind of exercise helps? Hard-core aerobics and heavy weights or, as many suspect, is there a benefit even to moderate activity, such as walking the dog? And when does it help? Before diagnosis, before treatment, after treatment?


In the meantime, we can tell you that not being active and, specifically, being sedentary—sitting for hours at work or at home—is bad for your health in general. Also, if you are taking in more calories than you are burning, you are going to gain weight. So, if you are inactive, get moving!


What Else Could Increase My Risk?


Vasectomy?


Three decades ago, there were reports that men who have had a vasectomy seem to be more likely to be diagnosed with prostate cancer. There is no scientific evidence of this. The more likely scenario is that having a vasectomy might give a man a better shot at having prostate cancer detected early, simply because he has a urologist and may be more likely to go see that urologist for checkups.


What about Prostatitis?


Although several studies have suggested a weak link between a diagnosis of prostatitis and prostate cancer, this has never been proved. Again, this may be similar to the explanation for the increased risk in men who undergo vasectomy: men who go to a urologist and have prostate symptoms are more likely to have a biopsy.


BPH?


There is no evidence that having benign prostatic hyperplasia (BPH, enlargement of the prostate) increases or decreases the risk of prostate cancer—but if a man undergoes surgical treatment, because tissue samples may be examined by a pathologist, there may be a slight chance that cancer will be found. Again, because BPH starts in the prostate’s transition zone and cancer begins in the peripheral zone, the two conditions are probably not related; they just happen to develop at about the same time as men age.


Drinking Alcohol?


A huge number of studies—we’ve lost count of how many—indicate that drinking alcohol does not appear to be an important factor in prostate cancer. However, alcohol drinking does cause other cancers, health problems, and accidents. The best approach here is “moderation in all things.” Remember: a lifestyle that’s good for the heart is probably good for the prostate!


Exposure to Agent Orange?


Exposure to Agent Orange, a pesticide used during the Vietnam War, has been linked in some studies to prostate cancer. The US government provides service-connected disability to any Vietnam veteran who develops prostate cancer. If you were exposed to Agent Orange, this website has helpful information: https://www.va.gov/disability/eligibility/hazardous-materials-exposure/agent-orange/.


What about Factors That Might Prevent Prostate Cancer Altogether?


We talked about losing weight and quitting smoking as strategies to reduce the risk of developing lethal prostate cancer, and in men treated for prostate cancer, to reduce the risk of recurrence or dying of their disease. It would be a lot easier if we simply had a pill to prevent prostate cancer, whether a nutrient or a drug—this is “chemoprevention.” Well, there is no magic pill. Your best strategy for now: don’t smoke and quit if you do; maintain a healthy weight and lose weight if you are overweight or obese; be active and even if you are active, decrease your time spent just sitting around; and eat a heart-healthy diet rich in fruits and vegetables.


Many organizations offer such recommendations, including the American Cancer Society (https://www.cancer.org/healthy/eat-healthy-get-active/acs-guidelines-nutrition-physical-activity-cancer-prevention.html) and the American Institute for Cancer Research (http://www.aicr.org/reduce-your-cancer-risk/recommendations-for-cancer-prevention. If you would like to read more, see the National Cancer Institute’s recommendations for preventing cancer at https://www.cancer.gov/about-cancer/causes-prevention/patient-prevention-overview-pdq.


There’s No “Miracle Pill” for Prostate Cancer


Chemoprevention is what you’re doing when you use a fluoride toothpaste to keep cavities at bay. It’s the cholesterol-lowering drugs or the blood pressure medication you might be taking to lower your risk of a stroke or heart attack. It’s the chemical idea of “an apple a day,” and it has had great success in many areas of medicine.


In prostate cancer, however, for the most part, chemoprevention has not worked. Here we will briefly describe the drugs and nutrients that have been formally tested as chemopreventive agents against prostate cancer in large, randomized intervention trials. One thing to keep in mind: intervention trials are experiments. Participants are enrolled and randomized (assigned by a flip of the coin) to receive the agent or a placebo (a look-alike pill that has no active ingredients). Then they are followed for years to see whether they develop prostate cancer. Here, then, is a brief look at some of the chemoprevention research:


5-Alpha-Reductase Inhibitors (Finasteride and Dutasteride)


The more active form of the male hormone in the prostate is not testosterone but dihydrotestosterone, or DHT (see chapter 1). It is the job of two enzymes called 5-alpha-reductase 1 and 2, toiling away in the prostate (type 2) or elsewhere (type 1)—like Rumpelstiltskin, transforming straw into gold—to turn testosterone into DHT.


Two drugs, finasteride (Proscar) and dutasteride (Avodart), can block this process. Finasteride inhibits the type 2 enzyme and dutasteride blocks both the type 1 and 2 enzymes. As a result, the amount of DHT in the bloodstream and in prostate tissue drops. Both of these drugs, called 5-alpha-reductase inhibitors, are already in use for BPH. They shrink the prostate, especially the tissue surrounding the urethra, and ease the urinary symptoms of BPH. Because testosterone is not affected, impotence is generally not a side effect. Note: Blocking both enzymes doesn’t really make a big difference and doesn’t make dutasteride work any better. There is little or no type 1 enzyme in the prostate, and a randomized trial demonstrated that finasteride and dutasteride worked equally well in the treatment of men with BPH. Also, because finasteride is available in a generic form, it is much less expensive.


In the Prostate Cancer Prevention Trial (PCPT), which was conducted by the Southwest Oncology Group (SWOG) and funded by the National Cancer Institute, nearly nineteen thousand men were randomly assigned to take either finasteride (5 milligrams a day) or a placebo for seven years. The men underwent a prostate biopsy if they had an abnormal rectal exam or an elevated PSA level, and when the study was over, about one-third of the men also underwent biopsies as part of the trial’s protocol, even though they had a normal PSA. The study’s authors reported that there were 25 percent fewer cases of prostate cancer in the men who received finasteride—but there was also a potentially worrisome 65-percent increase in the number of men who developed high-grade (Gleason 7–10; see chapter 4) disease. However, a recent follow-up study, lasting almost twenty years, found that the men who took finasteride during this trial did not have a higher risk of dying of prostate cancer than the men who took the placebo. Another trial, called Reduction by Dutasteride of Prostate Cancer Events (REDUCE), tested the effect of dutasteride in eight thousand men over four years. Results were similar to those in the PCPT, including the diagnosis of more Gleason 8–10 cancer among men taking dutasteride. Although the drugmakers requested changes to the labels, these drugs are not approved by the FDA for the prevention of prostate cancer because of the increase in the number of higher-grade prostate cancers. However, they are still approved for treating the symptoms of BPH.


If you are taking one of these agents for the treatment of an enlarged prostate, you need to know two important things: These drugs lower the production of PSA arising from the benign tissue (not cancer). This is why in the PCPT, men with normal-range PSA underwent biopsies at the end of the trial. For this reason, to estimate your true PSA—that is, what it would be without the drug—you need to multiply it by two for the first two years you are on it, then by 2.3 for the next five years, and after seven years, by 2.5. Next, and most important: Once you are on the drug, your PSA should continue to decline slowly and never increase. If it begins to increase while you are taking it, you should see a urologist because this is a strong indication that you have cancer, and it may be a very aggressive form.


Patients and their doctors can lose track and forget that men are on these drugs and fail to realize that their PSA is actually twice as high. This can lead to real trouble. This was shown in a study published in JAMA Internal Medicine of eighty thousand men in VA hospitals with newly diagnosed prostate cancer. At the time of diagnosis, 10 percent were taking finasteride or dutasteride. These men were found to have PSA levels that were twice as high as men who were not taking these drugs, and this delay in diagnosis resulted in an increased risk of Gleason 8 or higher cancers, extension beyond the prostate, positive lymph nodes and distant metastases, and a 39-percent higher risk of eventually dying from prostate cancer.




BETA-CAROTENE: WHY IT’S RISKY TO BANK ON ONE NUTRIENT AS A MAGIC BULLET


This is old news, so why is it in here? Because of what we can still learn from it. Identifying beta-carotene, a vitamin A precursor, as a possible cancer preventer was a milestone in dietary research. Here was a substance, extracted from vegetables, that sounded good, seemed promising in every way, but shocked everyone. It not only turned out to be a dud when used as a high-dose supplement for chemoprevention of cancer, but it also has had a lingering, profound impact on scientists who study diet and cancer, whose great fear is ending up with “another beta-carotene.”


In early observational studies, diets higher in beta-carotene seemed to protect against cancer. Soon, it was the latest, greatest thing, and the focus of three separate cancer prevention trials. But this magic bullet backfired: all three trials showed that beta-carotene did not do what it was predicted to do, and in two of the trials, it actually increased cancer risk!


The lesson here is that taking single, high-dose nutrients may not protect you from getting cancer or increase your life span by a single day. Most Americans already have a sufficient intake of key nutrients. More—in big doses from supplements—is not necessarily better; in fact, it could be harmful. Your best bet for healthy nutrition is to eat actual food, including fruits and vegetables, rather than relying on high-dose supplements.





Do I Need a Daily Multivitamin?


The Physicians’ Health Study II, which began in 1997, randomly assigned more than fourteen thousand men—all physicians age fifty and older—to take either a multivitamin or a placebo. Then it followed them through 2011. At the beginning of the study, 1,300 of the men already had been diagnosed with some form of cancer. By 2011, 2,669 men had been diagnosed with cancer, and 1,373 of them had prostate cancer. The men who were taking a multivitamin had a very small reduction in the risk of cancer overall, but not in their risk of getting prostate cancer. So again, there’s no magic pill for preventing prostate cancer. The US Preventive Services Task Force (USPSTF) currently states that the evidence is insufficient to determine whether the benefits outweigh the harm (some people experience side effects, including headache, nausea, diarrhea, and constipation) of taking a daily multivitamin to prevent cardiovascular disease or cancer.


What about Nonsteroidal Anti-Inflammatory Drugs (NSAIDs)?


Imagine how uncomfortable your face feels when it’s sunburned; this is a type of inflammation, and when it’s persistent, it can create a situation of chronic stress. Could inflammation in the prostate lead to cancer? This then begs the question: Could anti-inflammatory agents help prevent cancer?


Scientists are very interested in finding this answer, and they have a ready-made population within which to start looking: men taking aspirin or other nonsteroidal anti-inflammatory drugs (NSAIDs, including ibuprofen). These drugs block the cyclooxygenase enzymes, which play a key role in the body’s inflammatory response. Observational studies in which men who don’t have prostate cancer are asked about their use of aspirin and nonaspirin NSAIDs and then followed to see whether they develop prostate cancer suggest that these drugs might help prevent prostate cancer—but the benefit is likely modest and requires long-term regular use.


Aspirin? The jury’s still out. While aspirin has not been studied in the prevention of prostate cancer in a randomized trial, “reanalysis of randomized trials of aspirin in the prevention of cardiovascular disease supports that aspirin may reduce the risk of prostate cancer death,” says Elizabeth Platz. “A randomized, placebo-controlled trial called Add-Aspirin, recruiting in the UK and India, is currently testing whether taking aspirin, either a lower or higher dose, after the diagnosis of an early-stage prostate, breast, colorectal, or stomach cancer can prevent cancer recurrence or death.”


Despite its promise, at this time, aspirin is not recommended for the prevention of prostate cancer, or any cancer. Why not? While aspirin and ibuprofen are over-the-counter drugs, they can still have side effects. Aspirin can increase the risk of bleeding and stroke (aspirin inhibits clotting), and other NSAIDs can interfere with the cardiovascular benefits of aspirin. And for adults age seventy and older, taking aspirin may increase the risk of developing an advanced or metastatic cancer overall. “We need to know whether there’s truly a benefit, and whether the benefits outweigh the harms for men at risk for prostate cancer and men with prostate cancer,” notes Platz.


You may recall that taking a baby aspirin was recommended to prevent cardiovascular disease. In April 2022, the USPSTF recommended against starting to take aspirin for the prevention of cardiovascular disease in people who are sixty and older. “The reason is that the harms, such as internal bleeding caused by aspirin, likely outweigh the cardiovascular benefits,” Platz says. The USPSTF recommends that people in their forties and fifties who are at higher risk of cardiovascular disease talk to their doctor about whether starting to take daily aspirin is right for them.


Statin Drugs


Statins are prescription drugs that lower cholesterol and reduce the risk of a heart attack or stroke by blocking an enzyme called HMG-coenzyme A (CoA) reductase. Can they also lower the risk of prostate cancer? “For prostate cancer overall, the findings are somewhat inconsistent,” says Platz. But several prospective studies suggest that long-term use of statins may reduce the risk of the most deadly kinds of prostate cancer—advanced and metastatic disease.


Platz led the first large, prospective investigation of nearly thirty-five thousand men as part of the Health Professionals Follow-Up Study. The men, ages forty-four to seventy-nine, did not have prostate cancer when the study started in 1990. Ten years later, 2,074 men from the entire study group (those taking statins and those not taking them) had developed prostate cancer. Platz and colleagues found that men who took the cholesterol-lowering drugs had no difference in the risk of early, curable prostate cancer. However, they were 50 to 60 percent less likely to have advanced and metastatic prostate cancer than other men. Interestingly, the longer the men used these drugs, the lower their risk of having advanced prostate cancer became. Several other studies have observed this as well, including an update of the Health Professionals Follow-Up Study, now with twenty-four years of follow-up. Note: Like aspirin, statins can cause side effects in some people, and they are not currently recommended as a means of preventing prostate cancer. “However, many men are already taking a statin to reduce their cardiovascular disease risk,” notes Platz, “and in doing so, they may also be lowering their risk of lethal prostate cancer.”


Additional observational studies have reported that statin drugs may reduce the risk of prostate cancer–specific mortality in men with prostate cancer, especially in men receiving androgen deprivation therapy (ADT). A statin drug is currently being investigated in phase III trials for the prevention of the development of castration-resistant prostate cancer (CRPC) in men receiving ADT for metastatic or recurrent prostate cancer. And a statin drug and aspirin are being tested, individually and in combination, in relation to overall survival in a randomized trial of men with CRPC who are starting a first-line treatment.


Now What Do I Do?


If you want to lower your risk of developing prostate cancer and dying from it and want to be healthy in general, the first thing you should do is quit smoking, if you smoke. The second thing is to eat fewer calories and exercise more, so you can lose weight or maintain a healthy weight. There is no downside to this—and it will help men at risk for prostate cancer, as well as men who have been treated for prostate cancer.


After that just think about your health, in general:




• If you must drink alcohol, do not have more than two drinks per day.


• Because processed meats have been linked to the development of colorectal cancer—although never proven to cause prostate cancer—it’s a good idea to limit them in your diet. These include: salted, cured, smoked, or preserved meats such as bacon, sausage, ham, hot dogs, and deli and lunch meat.


• Don’t just get all your protein from animals: plenty of vegetables—pinto beans, for example—are packed with protein too.


• Don’t take finasteride or dutasteride to prevent prostate cancer, or any of the myriad pills and compounds that have “Pros” in the name to prevent prostate cancer. The benefits do not outweigh the harm, and many of these supplements are not regulated by the Food and Drug Administration.


• If you are on a statin or NSAID for other reasons, you should keep taking it, under your doctor’s care. However, because these drugs can have side effects, you should not start taking them purely with the hope of preventing prostate cancer.






THE COMPLICATED BUSINESS OF FOOD RESEARCH


Think for a moment of the many nutrients you ingest every day—hundreds of them, in varying portions. Look at the labels of prepared foods—your morning cereal, a box of cake mix, a package of frozen lasagna, even a slice of bread—and consider just how many different things you’re putting into your body with every meal.


Now imagine you’re a scientist exploring the link between diet and prostate cancer, trying to figure out exactly what’s wrong with the Western diet or what’s right with the Asian diet. Where do you begin? How many Americans eat one-ingredient meals? In the United States, even a pet goldfish consumes more than a dozen nutrients in a single flake of fish food. But even the simplest meal—a plain potato with no butter, salt, or pepper, for example—raises a host of questions: What is it about that potato that might raise or lower cancer risk? Is it selenium, a nutrient found in potatoes and other root vegetables? Or is it something else? Is it something found in all potatoes, or does it vary, depending on the mineral content of the soil in which that particular potato was grown?


Get the picture? Food research is intensely complicated and frustrating because what seems obvious in lab studies—in petri dishes and test tubes—doesn’t always pan out when those same tests are attempted in humans. It’s also time-consuming. Say the scientist isolates a food or nutrient that actually seems to prevent prostate cancer. What’s the dose? How much of it, in other words, does a man need, per day, per week, to achieve the desired effect? When in his life does it matter? Will he have to take it forever? Does it depend on the man’s nutrient status? Does he already consume enough of that nutrient, so eating that food source does not increase or decrease his risk of cancer? Is that man deficient in that nutrient such that eating that food source regularly might increase his levels and reduce his cancer risk? These aren’t short-term questions, and finding the answers to these questions has proved to be difficult.
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