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"Engaging...In Mr. Graeber's hands, the evolution of immuno-oncology is both captivating and
heartbreaking. We are immersed in the stories of the brave, desperate patients who try
emerging therapies...We can't fail to see ourselves, our friends and our families in these stories."
--The Wall Street JournalNew York Times bestselling author Charles Graeber details the
astonishing scientific discovery of the code to unleashing the human immune system to fight --
and possibly even cure -- cancer, in this "captivating and heartbreaking" (The Wall Street
Journal) book, featuring interviews with 2018 Nobel Prize in Medicine award-winners James P.
Allison and Tasuku Honjo.For decades, scientists have puzzled over one of medicine's most
confounding mysteries: Why doesn't our immune system recognize and fight cancer the way it
does other diseases, like the common cold?As it turns out, the answer to that question can be
traced to a series of tricks that cancer has developed to turn off normal immune responses-tricks
that scientists have only recently discovered and learned to defeat. The result is what many are
calling cancer's "penicillin moment," a revolutionary discovery in our understanding of cancer
and how to beat it.In THE BREAKTHROUGH, New York Times bestselling author of The Good
Nurse CharlesGraeber guides readers through the revolutionary scientific research bringing
immunotherapy out of the realm of the miraculous and into the forefront of twenty-first-century
medical science. As advances in the fields of cancer research and the human immune system
continue to fuel a therapeutic arms race among biotech and pharmaceutical research centers
around the world, the next step-harnessing the wealth of new information to create modern and
more effective patient therapies-is unfolding at an unprecedented pace, rapidly redefining our
relationship with this all-too-human disease.Groundbreaking, riveting, and expertly told, THE
BREAKTHROUGH is the story of the game-changing scientific discoveries that unleash our
natural ability to recognize and defeat cancer, as told through the experiences of the patients,
physicians, and cancer immunotherapy researchers who are on the front lines. This is the
incredible true story of the race to find a cure, a dispatch from the life-changing world of modern
oncological science, and a brave new chapter in medical history.

"If you or a loved one...has cancer... this book and the advances it describes offer far more than
the usual glimmer of hope."- The New York Times Book Review"Riveting...indeed, a
breakthrough."-The Washington Post"A rare and thrilling thing: a hopeful, even inspiring, book
about cancer."-Minneapolis Star Tribune "This is your new survival manual."--Mahon About
Town "Crisp and suspenseful...the perfect backstory for this year's Nobel Prize in Medicine. An
inspiring medical narrative."- BBC "..captivating"-- The Wall Street Journal "Lucid and
informed...Graeber gives readers a basis for both understanding the challenges involved and for
cautious optimism that a cure can be found."--Publishers Weekly "The rare medical book that's



also a thrilling read...it offers hope."-Orli Van Mourick, Brooklyn Based"Exciting reading"--
Booklist "Fascinating. Artful." -The New York Times "Deft, detailed....the breakthroughs leading
to cutting-edge treatments today."--NatureAbout the AuthorCharles Graeber is the Edgar Award-
nominated, New York Times bestselling author of The Good Nurse. Winner of the Overseas
Press Club award for outstanding international journalism, he has contributed to numerous
publications, including Wired, GQ, The New Yorker, New York Magazine, Bloomberg
Businessweek, and The New York Times. His work has been included in The Best American
Science Writing, The Best American Crime Writing, and other anthologies. Born in Iowa, he's
now based out of Brooklyn, NY.From the Inside Flap"For more than 100 years scientists
attempted to engage the immune system in the fight against cancer. (Cancer immunotherapy)
has now revolutionized cancer treatment and has fundamentally changed the way we view how
cancer can be managed." -Statement, The Nobel Prize in Medicine, October
2018 --This text refers to an alternate kindle_edition edition.From the Back Cover"An expertly
crafted and exhilarating account of life-saving ingenuity at its most dazzling. You will never
encounter another book so incisive about the art of medical sleuthing, or so poetic about our
innate drive to hold on to all that's beautiful in this world for as long as we can."―Brendan I.
Koerner, Wired Contributing Editor author,The Skies Belong to Us"A gripping chronicle of the
100-year overnight success of Immunotherapy. For myself and millions of other cancer survivors,
THE BREAKTHROUGH is a book of immense and essential hope." ―Michael Fitzgerald, co-
founder and CEO of Submittable and author of Radiant Days"Only Graeber, one of America's
greatest non-fiction writers, could take a subject so complex, dense and sprawling and turn it
into a rollicking high-tension medical thriller. Masterful."―Douglas Rogers, award-winning
journalist and author of The Last Resort"Graeber does it again. He takes a complex topic -- this
time advances in cancer treatment -- and weaves an engaging narrative that engages you to the
end. With cancer as a leading cause of illness and death, this book is a timely and important
account of the challenges and possibilities for new horizons in cancer treatment."― Diana J.
Mason, PhD, Senior Policy Service Professor (George Washington University School of
Nursing), Professor Emerita (Hunter College, City University of New York)--This text refers to an
alternate kindle_edition edition.Read more
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and more..PrefaceIt seemed to me then, and still does, that some such built-in immunologic
mechanism ought to exist for natural defense against cancer in humans.—LEWIS THOMAS,
1982Cancer is alive. It’s a normal cell, mutated and changed, and it continues to change in the
body.Unfortunately, a cancer drug does not mutate or change.A drug may poison or starve the
cancer for a time, but whatever cancer cells remain will continue to mutate. It only takes one. The
drug dances with cancer, but cancer dances away.As a result, these types of drugs are unlikely
to ever truly cure cancer.But we have killers in our bodies, and scouts and soldiers, a dynamic
network of cells more nimble than any cancer. This is our immune system, a living defense as
old as life itself.This system mutates. It adapts. It learns and remembers and matches an
innovating disease step for step.It’s our best tool to cure cancer.And we have finally discovered
how to unleash it.This is the breakthrough.IntroductionThe good physician treats the disease;
the great physician treats the patient who has the disease.—SIR WILLIAM OSLER, 1849–
1919Until very recently we’ve had three main methods for treating cancer. We’ve had surgery for



at least three thousand years. We added radiation therapy in 1896.1 Then in 1946, chemical
warfare research led to the use of a mustard gas derivative to kill cancer cells. Those poisons
were the foundation for chemotherapy.These “cut, burn, and poison” techniques are currently
estimated to be able to cure cancer in about half of the people who develop the disease. And
that’s remarkable, a true medical accomplishment. But that leaves the other half of cancer
patients. Last year, in the United States alone, that translated to nearly six hundred thousand
people who died of the disease.The fight was never fair. We’ve been pitting simple drugs against
creative mutating versions of our own cells, trying to kill the bad ones while sparing the good
ones and making ourselves sick in the process. And we’ve been doing that for a very long
time.But now we have added a new and very different approach—one that doesn’t act directly
on cancer, but on the immune system.Our immune system has evolved over 500 million years
into a personalized and effective natural defense against disease. It is a complex biology with a
seemingly simple mission: to find and destroy anything that’s not supposed to be in our bodies.
Cells of the immune system are on constant patrol, hundreds of millions of them circulating
throughout the body, slipping in and out of organs, searching out and destroying invaders that
make us sick and body cells that have become infected, mutated, or defective—cells like
cancer.Which raises the question: Why doesn’t the immune system fight cancer already?The
answer is, it does, or tries to. But cancer uses tricks to hide from the immune system, shut down
our defenses, and avoid the fight. We don’t stand a chance, unless we change the rules.Cancer
immunotherapy is the approach that works to defeat the tricks, unmask cancer, unleash the
immune system, and restart the battle. It differs fundamentally from the other approaches we
have to cancer, because it does not act upon cancer at all, not directly. Instead it unlocks the
killer cells in our own natural immune system and allows them to do the job they were made
for.Cancer is us. It’s the mistake that works. Cells in the body regularly go rogue, their
chromosomes knocked out by particles of sunlight or toxins, mutated by viruses or genetics,
age, or sheer randomness. Most of these mutations are fatal to the cell, but a few survive and
divide.99.9999 percent of the time, the immune system successfully recognizes these mutant
cells and kills them. The problem is that rogue 0.0001 percent cell, the one that the immune
system doesn’t recognize as an invader and does not kill. Instead, eventually, that 0.001 percent
cell kills us.2Cancer is different. It does not announce itself like the flu or any other disease, or
even a splinter. It doesn’t seem to sound an alarm in the house of the body, or provoke an
immune response, or show symptoms of immune battle: no fever or inflammation or swollen
lymph glands, not even a sniffle. Instead, the tumor is suddenly discovered, an unwelcome guest
that has been growing and spreading out, sometimes for years. Often by then it is too late.To
many cancer researchers, this apparent lack of immune response to cancer meant that the goal
of helping an immune response to cancer was futile—because there was nothing to help.
Cancer was assumed to be too much a part of our selves to be noticed as “non-self.” The very
concept of cancer immunotherapy seemed fundamentally flawed.But throughout history,
physicians had recorded rare cases of patients whose cancers apparently cured themselves. In



a prescientific age these “spontaneous remissions” were seen as the work of magic or miracle;
in fact, they are the work of an awakened immune system. For more than a hundred years
researchers tried and failed to replicate those miracles through medicine, to vaccinate or spark
an immune response to cancer similar to those against other formerly devastating diseases like
polio, smallpox, or the flu. There were glimmers of hope, but no reliable treatments. By the year
2000, cancer immunologists had cured cancer in mice hundreds of times, but could not
consistently translate those results to people. Most scientists believed they never would.That
changed radically and recently. Even for physicians, this change was invisible until it was at the
doorstep. One of our best modern writers on the subject of cancer, Dr. Siddhartha Mukherjee,
does not even mention cancer immunotherapy in his nonetheless excellent Pulitzer Prize–
winning biography of the disease, The Emperor of All Maladies. That book was published in
2010, only five months before the first of the new-generation immunotherapeutic cancer drugs
received FDA approval.That first class of cancer immunotherapy drugs would be called
“checkpoint inhibitors.” They came from the breakthrough discovery of specific tricks, or
“checkpoints,” that cancer uses like a secret handshake, telling the immune system, Don’t attack.
The new drugs inhibited those checkpoints and blocked cancer’s secret handshake.In
December 2015 the second of these checkpoint inhibitors3 was used to unleash the immune
system of former president Jimmy Carter. An aggressive cancer had spread through his body
and he wasn’t expected to survive; instead, his immune cells cleared the cancer from his liver
and brain. The news of the ninety-one-year-old president’s miraculous recovery4 surprised
everyone, including the former president himself. For many people, “that Jimmy Carter drug” was
the first and only thing they’d heard about cancer immunotherapy.But the breakthrough isn’t any
one treatment or drug; it’s a series of scientific discoveries that have expanded our
understanding of ourselves and this disease and redefined what is possible. It has changed
options and outcomes for cancer patients, and opened the door to a rich and uncharted field of
medical and scientific exploration.These discoveries validated an approach to beating cancer
that is conceptually different from the traditional options of cut, burn, or poison, an approach that
treats the patient rather than the disease. For the first time in our age-old war with cancer, we
understood what we were fighting, how cancer was cheating in that fight, and how we might
finally win. Some call this our generation’s moon shot. Even oncologists, a cautious bunch, are
using the C word: cure.Hype can be dangerous, just as false hope can be cruel. There’s a
natural tendency to invest too much hope in a new science, especially one that promises to turn
the tables on a disease that has, in some way, touched every person’s life. Nevertheless, these
aren’t overhyped theories or anecdotal wonder cures, but proven medicines based on solid data.
Immunotherapy has gone from being a dream to a science.Right now there are only handful of
immunotherapies available. Less than half of all cancer patients have been shown to respond to
these drugs. Many who respond do so profoundly, with remissions measured not in extra weeks
or months of life, but in lifetimes. Such transformative, durable responses are the unique promise
of the cancer immunotherapeutic approach, and part of what makes it attractive to patients, but



it’s important to note that that promise is different from a guarantee for any one outcome for any
individual patient. We still have work to do to widen the circle of responders and truly find a cure.
But the door is open now, and we’ve only just begun.Several of the immunotherapists I
interviewed compared the discovery of these first cancer immunotherapy drugs to that of
penicillin.5 As a drug, penicillin immediately cut infection rates, cured some bacterial diseases,
and saved millions of lives. But as a scientific breakthrough, it redefined the possible and
opened a fertile new frontier for generations of pharmaceutical researchers. Nearly one hundred
years after the discovery of that one simple drug, antibiotics are an entire class of medicines
with a global impact so profound that we take it for granted. Invisible terrors that plagued and
poisoned mankind for millennia are now casually vanquished at a drive-through pharmacy.The
discoveries of how cancer tricks and hides from the immune system were immunotherapy’s
penicillin moment. The approval of the first checkpoint-inhibiting drug that regularly and
profoundly changed outcomes for cancer patients redefined the direction of scientific inquiry.
That’s now kicked off a gold rush in research and investment and drug development. Seven
years after the approval of that first solitary checkpoint inhibitor there are reportedly 940 “new”
cancer immunotherapeutic drugs being tested in the clinic by more than a half million cancer
patients in 3,042 clinical trials, with another 1,064 new drugs in the labs in preclinical phase.
Those numbers are dwarfed by the number of trials testing the synergetic effectiveness of
immunotherapy combinations. The research is advancing so rapidly that several drug
manufacturers have successive generations of drugs stacked up in the clinical trial pipeline like
planes waiting for clearance at LaGuardia, requiring new FDA “fast track” and “breakthrough”
designations to speed them through the approval process to cancer patients who don’t have
time to wait. Major advances in cancer usually come in roughly fifty-year increments; cancer
immunotherapy has already made a generational leap, seemingly overnight. Describing what is
coming next, many scientists smile and use words like “tsunami” and “tidal wave.” The pace of
progress is rare in the history of modern medicine, unprecedented in our history with cancer. We
have an opportunity to fundamentally redefine our relationship with a disease that for too long
has defined us.It is this “landmark in our history with cancer,” that the Nobel Committee cited in
their decision to award the 2018 Nobel Prize in Medicine to Dr. James P. Allison and Dr. Tasuku
Honjo, two immune researchers who discovered some of the tricks cancer uses to evade the
immune system. These discoveries “revolutionized cancer treatment, and fundamentally
changed the way we view how cancer can be managed.”This book is built on the story of Jim
Allison, and many others who helped make this breakthrough possible. We are still only
beginning to realize the potential of their work. The insights that have led to transformative new
immune-based cancer treatments have also spawned new immunotherapeutic approaches to
curing diabetes, lupus, and other diseases. The potent natural defenses within our bodies that
this book describes are the same rapidly being weaponized as immunotherapies to make us
immune to the SARS CoV-2 virus and the ravages of COVID-19 disease.This is the story of the
geniuses, skeptics, and true believers, and most especially the patients who spent their lives,



and the many more who lost them, helping refine and verify this hopeful new science. It’s a
journey through where we are, how we got here, and a glimpse of the road ahead, told through
some of those who experienced it firsthand, and some who made it possible.Chapter
OnePatient 101006 JDSScientific theories… begin as imaginative constructions. They begin, if
you like, as stories, and the purpose of the critical or rectifying episode in scientific reasoning is
precisely to find out whether or not these stories are stories about real life.—PETER MEDAWAR,
PLUTO’S REPUBLICJeff Schwartz’s story begins in 2011, when researchers had discovered
some of the secret handshakes cancer uses to trick our defender immune cells. Newly invented
treatments blocked that handshake and unleashed the defenses in our blood. These drugs were
available in trials, but not everybody knew about them.Many cancer doctors were unaware of the
new developments that might save their patients’ lives. Others refused to accept that such a
breakthrough was possible. That refusal denied their patients the option to try it. It sometimes
still does. It’s why Jeff Schwartz was willing to share his story.Jeff Schwartz knows he was one of
the lucky ones. His father died from lung cancer in the ’90s after increasingly ugly attempts to
beat it—the usual protocols of cut, poison, and burn; surgery, chemo, and radiation. Just before
the spring of 2011, Jeff was diagnosed with cancer too, kidney, stage 4.So Jeff considers
himself lucky, or blessed, or—he doesn’t really like to put too fine a point on it, you know? It
wasn’t because he had some sort of influence or special knowledge or anything of the sort.
What separated Jeff from the hundreds of thousands of people who died of the same disease
during the same time was that he happened to live in California and happened to walk through
the right door at the right time. That’s changed the way Jeff thinks about life and living. Now he
hopes his story might reach someone else so they don’t have to be lucky.I met with Jeff in his
room on the forty-third floor of a hotel in midtown Manhattan. Jeff looks a little like a more biker
version of Billy Joel post-booze and post–Christie Brinkley. He was dressed in jeans and a blue
Izod shirt that hid the hard edges of the titanium cage that prevents his spine from collapsing.
Surgeons had implanted it there, like he was Wolverine, after tumors had eaten away his spinal
architecture. He told me about the cage. He pointed out the scars. These were facts, that was all,
part of the story he was telling.Jeff Schwartz had been a kid in Rockaway, Queens, who went
through the public school system and drove a cab while he earned a degree in accounting and
economics. His first job was at the mortgage desk of Lehman Brothers, his next at a Japanese
bank run by Harvard MBAs. Neither was a good fit. Jeff was a music guy. He played guitar “pretty
good,” he says; it was his secret identity, the other thing you tell people at parties when they ask
what you do: “I’m an accountant, but really _______.” And maybe for good measure Jeff might
talk about any of the hundred-plus Grateful Dead shows he’d seen, or how he’d been given
Allman Brothers tickets for his bar mitzvah, or show you the first two measures of John
Coltrane’s “A Love Supreme” tattooed around his left ankle like a musical mandala. Nights after
the trading floor closed he’d head to the East Village to mix boards at CBGB and the Mudd Club
for Talking Heads, Blondie, and Richard Hell and the Voidoids—he’s especially proud of
assisting in the recording of Blank Generation. Maybe he wasn’t cool, he says, but he was on the



scene.His passion transitioned to his career because of baseball. He’d done a favor for a guy,
and the guy thanked him with a pair of expensive tickets. Jeff had been a diehard Yankees fan
his whole life. These were Mets tickets, great seats, really wrong team. So Jeff gave the tickets to
a friend, who invited another friend and, long story short, that friend made him a job offer to be a
junior guy with his company, a financial firm for clients in the music business. Jeff would come on
as the young guy to help with the young talent. His first client was a new girl act, Joan Jett. That
worked out for a few years, exciting times, and eventually he opened his own shop and moved
out to Malibu.1 His wife was a record company exec, they had a kid, they had a Lexus. He had
an eye for talent and made 5 percent of what he made his clients,2 and when one of his acts
blew up, like Ke$ha or the Lumineers or Imagine Dragons, Jeff made good. But the real perk was
his access. Stopping by their live shows was the coolest counterbalance to careful spreadsheets
and checked math.He admired the musicians, dug the music. But his value lay in the practical
side. Music is a profession, though many musicians fail to realize it until it’s too late. “Most acts
are one-hit wonders, guys smoking pot in their dorm room, they come up with a song that
happens to be pretty good and then, that’s it,” Jeff says. “I tell my acts: If you don’t want to be
serious then you’re wasting everyone’s time. Yeah, be a rock star, but this is how you’re going to
buy your house. It’s going to be your retirement account. It’s how you’ll probably meet your wife
or your husband. It’s more than lifestyle, it’s your life.” As far as he was concerned, the song you
wish you wrote? If it isn’t “Yesterday,” It’s “Tie a Yellow Ribbon ’round the Ole Oak Tree.” They’re
both about remembering, and they both made over a billion in Muzak covers alone.3Jeff helped
with the contracts, advised on royalty deals. There were writing fees and pennies from records or
plays on streaming media, iTunes, Pandora, Spotify—the music world was changing fast in the
early 2000s, and you had to watch every stream. The more digital the music got the more free it
got, and the more it served as advertisement for the payoff of an international tour. Sending an
act off was like christening a new trade ship after years of building. It could make or break, and
Jeff wanted to be there.And so in February 2011 he was in Portland, Oregon, watching the
roadies set up for the first night of Ke$ha’s new tour and wondering if maybe he was pushing
himself too hard. The 2011 “Get $leazy” tour—the dollar sign in place of the S being Ke$ha’s
trademark—had packed shows scheduled across the Americas, Europe, Australia, and Japan.
Jeff had taken Ke$ha on when she was a kid playing club dates. She’d blown up when Rihanna
had signed her to open on her world tour, and now, at twenty-three years old, she was
positioned to leave port and capitalize on the zeitgeist, with Jeff on deck to help steer the
finances.Jeff didn’t need to show up, but his presence there was a personal reminder to his
talent. He was looking after their investment, and that investment was themselves. They should
do the same. He really couldn’t avoid opening night, no matter how he felt. Which was too bad,
because Jeff was feeling like crap.He was always a little sick these days, a little weak, more than
the usual morning stiffness—and the general ache now lasted all day. That came with hitting fifty,
he knew that, the way his hair had gone white and thinned at the top. He’d adapted, wore it cut
short with a white goatee. Late nights and discomfort were part of the rock-and-roll soul swap,



same as the inevitable weight gain of late drive-through meals and no exercise. At least there
was an upside—between the pain and the nausea, he was losing weight. He hurt, but he looked
good. When he hit 180 pounds, he was happy to recognize his old silhouette in the hotel mirrors.
But the weight kept dropping and he felt something else, a dread he couldn’t put his finger on.Ke
$ha, decked out in a rhinestone-studded leotard and laser-shooting sunglasses, ducked into the
spotlight. Jeff felt cold. There was a pain in his side, or his belly, or his back—somewhere in the
middle there. He wasn’t feeling any better as Ke$ha came back out in a star-spangled getup and
fishnets to sing her hit, “Fuck Him He’s a DJ.” Jeff found a seat and watched the backup dancers
and the band, professional musicians whose costumes were described as a cross between
“Mad Max and prehistoric birds.” It was nearly midnight when Ke$ha finally performed a lap
dance on an audience member duct-taped to a chair. An extra in a giant penis costume pogoed
around the couple in a choreographed number.Jeff checked his watch. The encore was
thundering. Thank you, Portland, Oregon, and good night. Maybe, Jeff thought, he needed to
just go lie down. But the pain he’d felt had been at a different level, and it didn’t go away. Ke$ha’s
buses headed off to the next stop on the tour. Jeff stayed behind and quietly drove himself to the
hospital.A doctor looked him over. A phlebotomist took his blood. They ran the numbers, brought
him back in, asked him to sit down. He remembers the doctor telling him that the first thing that
stood out was his hemoglobin count. It was staggeringly low. With numbers like that, his blood
didn’t have the means to transport oxygen to his muscles or his brain. That was probably what
accounted for his exhaustion. But what accounted for the low hemoglobin? It might be
cancer.That suspicion led Jeff to the Angeles Clinic on LA’s Wilshire Boulevard—PET scans, the
usual round of tests—and on President’s Day weekend Jeff was told: kidney cancer, stage 4. He
didn’t know about stages, but he did know there wasn’t a stage 5.He also didn’t know, and in the
moment of shock wouldn’t have cared, that he was one of about sixty-three thousand people in
the United States to get a diagnosis of kidney cancer that year. Of those, a far smaller
percentage would get a diagnosis for the rare and specific cancer Jeff had. It was, in the
language of cancer specialists, an especially “interesting” type of cancer, a particularly
aggressive variety called sarcomatoid renal cell carcinoma.“The doctors tell you, don’t go online
when you get your diagnosis,” Jeff says. There’s no good that can come from trusting everything
put up on the internet to interpret your fate. “But of course, that’s exactly what you do.”He got as
far as his car. He took out his phone and looked. The numbers, at first, looked—not bad, really.
The five-year survival numbers, the standard numbers given for cancer at that point, were nearly
74 percent. That’s a passing grade, a majority, Jeff remembers thinking.But then, reading further,
he saw that the good number depended on other factors. The most important was how early you
caught the disease.The kidneys sit in the lower back, two filtering masses about the size of fists
on either side of the spine, right about where you might hold someone to slow-dance at a junior
high prom. They’re complex filters, composed of millions of tiny, capsule-shaped glomerular
filters that sort out what the body needs from what it must discard. But like a demolition worker
clearing out asbestos from a condemned building, those glomeruli are heavily exposed to all the



concentrated toxins that come through the body. They are more likely to undergo DNA mutation
as a result of that exposure, just as exposed skin catches more UV radiation and is more subject
to the mutations that facilitate melanoma.The survival rates Jeff was looking at were when you
caught it early—when it was just in the kidney and the tumor was no larger than seven
centimeters.The United States doesn’t like metric measures, so it tends to translate them to nuts
and fruits, and sometimes eggs and vegetables, to describe tumor size. For a five-centimeter,
stage 1 tumor, the American Cancer Society site uses a lime. Stage 2 is a lemon, or a small
orange, still localized as a mass within the kidney. Stage 3 means the tumor has started to
spread within the kidney. The growing, spreading cancer—a peanut, a walnut, or an orange—if
it’s stage 3, is still contained within the kidney area, so it can be more readily targeted by
conventional cancer therapies—specifically surgery and radiation.Since most of us have two
kidneys, and can survive on one healthy functioning one, cutting out one whole kidney—what
they call a radical surgery—is a common approach. But Jeff’s diagnosis was stage 4. That
meant the tumors had entered the bloodstream and moved elsewhere, and possibly
everywhere.No matter where those mutated renal cells moved—they could fill the lung, lodge in
and take over the liver—they would always be called “renal cancer.” (This naming system, as
anachronistic as describing tumors in terms of fruits, changed because of cancer
immunotherapy in 2017, itself a breakthrough.) And so when those mutated renal cells started
colonizing his spine, Jeff’s cancer was “kidney cancer,” stage 4. And on the tiny screen of his flip
phone, stage 4 kidney cancer looked really bad. The five-year survival rate hung at a guttering
5.2 percent, and it had been about 5.2 percent since the 1970s. The last new scientific advance
for treating kidney cancer had been made thirty years ago. There isn’t any way to put a positive
spin on that. You just close your phone, sit in your car, and wait until you’re calm enough to
drive.There really isn’t a good time to get a diagnosis like that, Jeff knew. Jeff was busy—but
everyone is too busy for this sort of thing, and once he went through the usual reactions he
realized that too. But hey, come on. He was really busy. His business was booming, his acts
needed him, and he now had two little kids—one three years old, the other just a year. He wasn’t
going to stop working, he wouldn’t make a big thing of it. He told only those clients who really
needed to know, who’d need to make professional decisions. He told Ke$ha he was sick, didn’t
say how sick. That seemed OK. Mostly, he decided to just keep moving forward.Next, Jeff was
referred to the larger affiliate hospital, the mothership, to see their kidney specialist. Maybe it
was Jeff’s mood, but this doctor, he decided, was “a fucking prick.”Let’s call him Dr. K. He had
looked at the numbers. Stage 4 kidney cancer was pretty much a death sentence, especially in
this rare agressive form, but there was always a chance. Dr. K started Jeff on a drug called
Sutent. As the label promised, Sutent gave Jeff the usual symptoms of extreme nausea, lack of
appetite, and daily dry heaves.Meanwhile, his PET scans had come back. The cancer in his
right kidney was now working its way up his spinal column, tumors leapfrogging each other like
kids grabbing a bat handle for dibs. They scheduled surgery to look at that, and when the
surgeons opened him up they found that the tumors had eaten into the bone. Fists of dense



tissue fissured the central supporting column of his body and nervous system, and knuckled
perilously into the wiring of his spinal cord. The structure was brittle and laced with a progressive
disease; soon the tumors would either engulf and seize his spinal nerves, or his increasingly
fragile vertebrae would fail under his weight like the collapsing World Trade Center towers, or
maybe both.It was moving fast, and either scenario would leave Jeff a quadriplegic at best. They
needed to immediately secure the structure. The cancer was inscrutable, incurable, and
complicated, but this was concrete physical work that a surgeon could do with a knife. Chunks of
his spine needed to be cut out and titanium rods screwed in their place. It would give Jeff a
Frankenstein posture, and he would have to live with a constant hum of background pain from
the raw nerves—compressed by his collapsing vertebrae, permanently pinned to the titanium
infrastructure like guitar strings hard against a fret board—but at least it kept him from being
paralyzed. It was the deal to make. A month later they operated again, and finally took out the
diseased kidney.It was hard, the surgeries and the pain were extreme, but “I never stopped
working,” Jeff said. “I tried to hide it from everyone.” He still got up in the morning, showered and
shaved and dressed, cinched his belt tight to keep his pants from falling off his hip bones, got in
his Lexus, and headed toward the freeway as he’d always done. Going to work.“But I never went
to the office.” Instead, he’d pull off somewhere south of Malibu, go through the McDonald’s drive-
through to get an Egg McMuffin, and force it down before he even pulled back out to the road.
Then he’d drive up and down the Pacific Highway taking calls on his car phone. “Every once in a
while, I’d pull over, put the phone on mute, throw up out the window, and get back to the call,” he
said. The McMuffins helped; they were soft, and much better than the dry heaves.He had two
doctors: Dr. K, his kidney specialist; and the surgeon, Dr. Z. Jeff saw Dr. K for the Sutent, and
met with his surgeon a few weeks later for the follow-up. Both doctors had seen the same scans
but gave him different messages. “The surgeon told me not to bother with the chemo anymore,”
Jeff says. “He thought I should just give up trying to beat this thing and try and enjoy the little
time I had left, without the side effects.” Dr. K was upset that the surgeon was telling his patient to
ignore his prescribed treatment.As far as Jeff was concerned, it wasn’t that Dr. K disagreed with
the surgeon’s prognosis; he, too, thought Jeff was going to die. It was that the doctor was getting
paid for every chemo treatment Jeff underwent, and Dr. K wanted to keep collecting the fee for
the treatments, as long as Jeff was alive enough to take them.Finally, in September, Dr. K gave
him a final prognosis. “He told me that I was going to have six months, tops,” Jeff said. In
retrospect, it’s surprising he was given that long. Jeff’s weight had dropped to 148 pounds, and
increasingly more and more of that was tumor.“The guy told me to go get my financial affairs in
order,” Jeff says. “He was awful—no bedside manner, no compassion.” The way Jeff read it,
“They were done with me. They’d given up.”Jeff believes it was a matter of the doctors at the
hospital having nothing left to bill for, that was how he saw it. Maybe that’s just how he thinks as a
manager and accountant; maybe it’s more than that. Doctors are just people. While the best of
them are very good at aspects of their jobs, and some of them are good at several aspects, it’s
rare to find one who can act as both an expert physician for a patient’s physical body and a



philosopher-priest for a human mind contemplating its own death. These are also the desperate
thoughts of a desperately ill man raging against the tyranny of mortality, as presented by a series
of guys in white coats. It’s a tough go, however you look at it. Bad news isn’t easy on
anyone.Either way, the medical professionals, the ones who knew more about what was laying
waste to his body than Jeff himself could comprehend, had nothing more to offer. They saw no
option but to give up. And so, the logical thing for Jeff to do was to follow the experts’ lead and
give up too.4His referring physician at the Angeles Clinic, Dr. Peter Boasberg, had another idea.
There was a clinical study. Maybe, possibly, he could get Jeff on this study. “Maybe” sounded
pretty good at that point. The drug being tested didn’t attack the tumors; rather, it attacked the
tumors’ ability to shut down the natural immune response against them. It was called a
checkpoint inhibitor. Already, there was a theory among researchers working with this drug that it
was most effective in generating a strong immune response against tumors that had a high
degree of mutation. That might include kidney cancer—cancer like Jeff’s.All decisions about the
study parameters fell to Dr. Dan Chen, MD, PhD, an oncologist immunologist who was also the
cancer immunotherapy development team leader at Genentech, the company that made the
experimental drug. Patients that might qualify for the study were presented to him in blind
applications—each reduced to a code name of letters and numbers and the specifics of their
medical history. Jeff Schwartz was now patient applicant 101006 JDS.Originally the drug study
had been designed to look at the drug’s effectiveness against solid tumors. It had been
expanded to include melanoma, bladder, kidney, and several others. Did Jeff qualify for such a
study? On paper, the answer wasn’t obvious.If Chen was looking for reasons to exclude
someone, he could definitely find justification to rule out patient 101006 JDS, but that didn’t
make it the right decision. The study qualifications were advertised in terms of what types of
cancers qualified. That description did not specifically mention the rare form of kidney cancer on
patient 101006 JDS’s paperwork—but it was kidney cancer, and Chen strongly suspected that
101006 JDS’s rare cancer had many similarities to the cancers they believed would be
responsive to their immunotherapy candidate, a new checkpoint inhibitor. On the negative side,
this rare and aggressive cancer was now rooted deep in the bone, which the immune system
has a difficult time infiltrating, but this patient fit the profile and, Chen suspected, might benefit
from the experimental drug. If it was already approved and readily available, Dr. Chen would
have put him right on it and hope it helped, as nothing else had. But in 2011 this immunotherapy
was not yet an option in an oncologist’s toolbox. The only way for a cancer patient to access this
drug was through the experimental trial.Which made patient 101006 JDS an especially tough
call. Chen knew the usual course of a stage 4 kidney cancer prognosis. As a physician and a
compassionate human being, he wanted to say, look, if 101006 JDS’s disease qualified, he was
in. But as a scientist and department leader in charge of a massive phase study, there was a
problem. Based on the paperwork, patient 101006 JDS was probably too unhealthy for a
physically rigorous trial; he might jeopardize the whole study. There was no computer algorithm,
no chart or slide rule for making this decision. Chen had to balance out the factors and weigh



them with his head and his gut.Jeff didn’t know how to play the odds on this one, how hard he
should hope or how he should proceed with the next phase of his life. On the one hand, there
was no guarantee he would be able to start the new experimental drug trial for the
immunotherapy, and he should prepare for that. But on the other, if he did beat the odds and get
a green light, he’d need to be available to accept on the spot. To do that, he couldn’t be on any
other cancer treatment. That meant he’d have to stop the chemotherapy and wait. The chemo
had been making him feel terrible, and it hadn’t stopped his tumors from growing, but it was the
only treatment offered. There was no telling how quickly his cancer would progress if he wasn’t
actively poisoning it with the chemicals. It was possible that the chemo was slowing down his
decline and buying him a few extra precious days or weeks with his family. Quitting that
possibility on the slim chance that he might start something else, something experimental, that
might work, and might not—that was a perilous trade-off. It felt like holding your breath to avoid
breathing in poison.Years later, Dan Chen still remembers everything about patient 101006 JDS
—his profile as a potential study participant, his response, even his coded patient identity
number, straight off the top of his head. As a scientist testing his first immunotherapy drug, Chen
wouldn’t quickly forget his first responder. 101006 JDS turned out to be, as Chen says, “a
special, special case.” Part of what made him special was the fact that, even knowing how it
turned out, one could still make the case that from a data collection perspective, patient 101006
JDS shouldn’t have been allowed onto any kind of medical study at all.“My initial reaction upon
seeing him—it was all just on paper at that point, but it was, ‘Are you kidding me? Why are you
sending me patients like this?’” The study Dan was running was a phase 1, meaning the first in
humans, and his team had something of a fire under their ass to make this thing go. They’d
started late in the immunotherapy game, despite the number of cancer immunologists who were
then like secret sleeper cells within Genentech, and when they’d convinced the larger company
to change the course of their research and allow them to head into this unproven direction for
their drug development they were already years back, building a new drug program from
scratch.Before he’d joined Genentech, Chen had been working with cancer immunotherapy both
in his lab at Stanford and with his patients at the Stanford University Cancer Center. Those early
approaches hadn’t worked against cancer. But despite the failures of the various vaccines they
had tried, and the uneven and sometimes disturbing effects of giving patients doses of strong
immune stimulants like interleukin-2 and interferon, the researchers had seen glimmers of hope.
Chen and other cancer immunology believers had seen them in their rare but real positive
responders, and in those reported by a handful of other labs around the world. Most oncologists
—most scientists—dismissed cancer immunology as a dead end, peopled by quacks and true
believers who confused hope for good science. But Chen believed, as the handful of others who
were still in the immunotherapy field believed, that there was something more to these positive
responses than misinterpreted anecdotes.* This drug study might help prove that.Was patient
101006 JDS going to help the study? Chen wasn’t so sure. “He had a lot of disease. The
disease was in bad places, including the bones, which is harder for cancer immunotherapies to



treat,” Chen remembers. Worse, his “performance status” was horrible.Performance status
means: “What’s your day look like? Are you up and about? Or are you unable to get out of bed
because you’re puking all day, and can’t eat?” Chen and other oncologists used performance
status to predict how a patient was going to fare—whether in a clinical trial or with a traditional
cancer therapy. It’s a more rigorous variation of: How you doing? And 101006 JDS wasn’t doing
well.“If you can’t get out of bed, if you can’t move, your outcomes are generally horrible,” Chen
says. “Sometimes you have patients that are declining like this—” He puts his hand out, tilted like
a graph nosediving. “You generally can’t reverse those patients. So putting people who are on a
downward course on your trial is not a great way to figure out if your drug is safe.”And that was
the point of this phase 1 trial—to gauge the safety of a potential new drug by testing it in low
doses. If it failed here, it failed. If that test was going to mean anything, it needed to be the truest
possible reflection of the safety of the drug. From this perspective, patient 101006 JDS wasn’t
exactly who you were dreaming of. Patients who were too weak and sick would fail the test no
matter what you gave them—and that failure would be ascribed to the drug, not to the patient. It
wasn’t just Jeff who would suffer, it was the entire study and, by extension, an entire generation
of patients.If the “How you doing?” test was somewhat subjective, the main criteria of entering
the study were standardized and empirical. “We had a laboratory value that you had to meet,”
Chen explains. These values had been provided to all the primary investigators who would be
running the study; their patients needed to meet or exceed those values in order to even be
considered.101006 JDS’s lab values were bad. His albumen, his white blood cell count, was
“not good.” Those values were a particularly negative indicator for a potential immunotherapy
drug study candidate.“First of all, you need to have the white blood cells,” Chen says. “You need
to have the T cells. We didn’t know much about the drug at that point in time, but if you don’t
have the T cells in the first place, then why would we be trying to give you a drug that’s going to
react with the T cells?” That was the most important number in the trial, and Jeff was below that
number value. “There was no way.”Two months off the chemo, Jeff was sicker than ever—too
sick to meet the eligibility requirements for the Angeles Clinic study.5 Thus began a back-and-
forth, with Jeff’s doctors—Chen’s primary investigators on the study—in the middle.“They had
protocols,” Jeff says. “My hemoglobin had to be at a certain level. They drew my blood; I said,
‘Draw it again.’” Maybe Jeff’s levels were fluctuating, “so they’d try drawing it at different times of
the day,” he says. “I was eating broccoli like crazy, every day, just trying to get the numbers up.”“I
know they were really trying anything they could,” Chen says. “There had also been an old
observation that showed that rubbing the earlobes pushed out white cells—a real phenomenon,
studied at Johns Hopkins, called something like ‘earlobe lymphocytosis.’” So they tried rubbing
his earlobes. Jeff rubbed them at night or in the car, rubbed them right before they drew blood.
That didn’t get his number up high enough, either.In November Jeff’s oncologist at Angeles, Dr.
Boasberg, had to break the news. He wasn’t going to qualify for the study. “And I knew that was a
death sentence,” Jeff said. He wasn’t ready to give up, but he couldn’t simply will his immune
system into health. “They offered to put me on a different drug trial,” he said. It wasn’t an



immunotherapy, and Jeff had already gone the chemo route. It hadn’t worked, and it made him
feel like shit, and he maybe only had a few months anyway. Was he really willing to feel like that
again?Absolutely, if there was a chance it would help him, that was his attitude. He hadn’t tried
this particular drug, so at least he could try to think of this as plan B. But maybe, Jeff worried, it
wasn’t really a plan at all—it was simply something to do, the medical equivalent of busywork for
the doomed.You try to put a good face on it, to go along, be a good patient, to not look at the
couldas and wouldas. Cancer is full of those—lung cancer clinics filled with smokers who quit—
and the important thing to Jeff was to keep moving forward. But it was tough not to see that two
roads were diverging here, not to recognize that plan B was the wrong fork. The thing that his
doctor wanted for him, the thing he thought might possibly help him—Jeff couldn’t get. This
other study was clearly an afterthought—but maybe busywork was what he needed. Maybe it
would help him. Definitely Jeff wasn’t seeing any other choice that didn’t amount to giving up and
making peace with his fate.The only problem was, Jeff wasn’t feeling peaceful. He kept glancing
over his shoulder at the other path. Now, it was Jeff who had the tough decision: starting the
study on offer meant giving up on some miraculous possibility of entering the checkpoint
inhibitor study, but this bus was leaving, too. If he waited, he’d be left at the crossroads, stuck
with nothing. And nothing, he’d already been told, meant entering hospice.Meanwhile at
Genentech’s San Francisco campus, Dan Chen had a problem. A number of them, really. One
was a problem every oncologist had, the burden of the job. Cancer treatment is generally not a
good-news field. To be a good doctor and researcher, you had to accept the fact of mortality and
the terrible outcomes from the disease, even while working actively, often fruitlessly, against
them, every day.Part of what he had to accept regarded the fate of potential patient 101006 JDS.
He looked bad on paper, but he’d been wavering near the line long enough that, even behind the
coded identity, his case had become personal. Dan hoped for a good outcome for this guy—he
knew it was a man at this point—but he also hoped for good outcomes for his drug, and for
cancer patients in general.“And now we’re coming up on the Christmas holiday, and everything
is going to shut down,” Chen says. There would be a break at the company, short breaks maybe
for some physicians, and the patients themselves might choose to go see far-flung friends and
family, some of them for the last time. It’s what happens. That meant that the race to get this drug
developed, tested, and to patients and the marketplace was about to suffer a major delay. “So I
had to face the fact that if we don’t fill out this cohort before the holiday, we delay this whole trial,”
Chen says. And that would have a ripple effect, and potentially serious consequences. The other
patients couldn’t start until the cohort was filled. And no patients could get the drug, or have
reason to believe it was worth getting, until the drug passed through clinical trials and, best case,
expedited FDA approval. That one empty spot in his cohort had become a stop sign.If patient
101006 JDS was ever going to be considered, it was now or never.Jeff Schwartz was scheduled
to begin the plan B clinical drug study on December 17. He remembers the morning, the car, the
highway. The drive to the Wilshire Boulevard clinic was like a gallows march, dead man driving.
The windows of his Lexus were shut tight against the Los Angeles air; his heater was cranked up



to eighty degrees, just to keep him from shivering too hard to drive.“I didn’t tell anybody, but—
that was awful,” Jeff says. “I’d sorta resigned myself to it. I was going to keep fighting but…” Jeff
stops. He hadn’t thought further that day either, at least not about himself, because, as far as he
was concerned, he was done. The rest was about fiduciary responsibility. “Every penny I made, I
made sure my kids had savings,” he says. “I paid my leases up front, not knowing if I’d be there to
make the next payment. I didn’t get spiritual from it, it didn’t change that, but death, the prospect
of it, knowing the end—” Jeff stops and considers the room for a moment. “Well, it changes the
way you think about things.”Jeff drove through the gate. He parked, pulled himself out of the car,
checked in at the desk. There was the clipboard with the cheap pen. A nurse came out, called
his name. She waited, smiled, turned. He followed through the doors and into a room, a
comfortable chair. The overhead lighting was bright. His name had been transcribed to an ID,
then matched with an IV. Studies have to be double-blind to avoid any bias or sentiment. For the
sake of science, the patient is stripped of his identity. Good for science, but hard on us humans.
The procedure would be: pull out the drip, check the numbers on the drip against the bracelet on
the patient, enter the numbers on the form, hang the IV, unstop the stopcock. Patient 101006
JDS, formerly known as Jeff, was ready. His sleeve was rolled up, a catheter needle was
inserted and taped. The drug would be useful, they’d discover later,6 for giving extra months of
life to some kidney cancer patients, but almost certainly not of any use for patients like Jeff.Five
hundred miles north in San Francisco, Dan Chen was in his office as the sun came up. At 7:30
his phone rang. The sudden noise startled him. The call regarded patient 101006 JDS’s latest
numbers. Maybe it was the ear rubbing, Dan doesn’t know; maybe there’s a value for sheer will.
Whatever it was, the guy had popped over the line.Maybe the numbers wouldn’t stay there, but
they’d run the tests and he’d passed. It was a cold line and he’d crossed it. That part wasn’t a
judgment call now, it was empirical. The next call, if Dan made it, would be to the clinic: Can they
put this guy on the trial?Dan remembers the light. It bounced off the cold gray chop of the San
Francisco Bay and it did something to the room. He watched it, looked out the window.“It wasn’t
just about this one guy,” Chen says. “The trial would affect far more people. Was this guy just
going to crash and burn?” Would he hurt the trial and hurt those people? If he let this one in, was
Chen doing the right thing, or the wrong thing?It all had to happen in a matter of minutes, the call
with the numbers, his decision, but something about the light—maybe he’d watched too many
movies but there was something of a Christmas miracle in it, that feeling you get that time of
year, maybe a kindness, even when kindness could be misguided. Dan picked up the phone,
called the clinic. The line was busy. He put the phone down, checked the number, tried again.
Same thing. Maybe this was a sign? Maybe it was just a busy phone. He tried once more and got
through. He gave the patient number, said, “Let’s put him on.” There was a pause and a noise,
and a sort of panic. It sounded like somebody was running.“So I’m sitting there,” Jeff said. “They
had everything hooked up, that was it. The bag was hanging, they just needed to finish the job.
And a nurse came running in and said, ‘Wait.’ Like there was something wrong with my blood or
something.”Then the doctor came in. “They called,” he said. Apparently, Jeff’s lymphocytes were



up enough to fit into the protocol for the study.“They said they were 1100 or something,” Jeff
says. “I had the same cancer as before, it wasn’t getting better, but my numbers were better.”
According to the blood work, his lymphocytes had finally showed up. “Maybe there was some
miracle, what happened—I don’t know.” What he does know is they pulled the drip, unhooked
the line from his vein. His doctor had one final message from Dr. Chen. “He said the message
was, ‘Tell the patient Merry Christmas.’”Three days later, on December 20, Jeff became patient
twelve of the twelve-person study. He drove himself to the center. It was the first time the
clinicians administering the study had met their trial patient in person. He was sicker than they
had imagined. Sick enough that they called to make sure this guy was really supposed to be
there.Jeff went through the same setup as before: the clipboard and the forms, the stickers and
the armband and the rolled-up sleeve and the needle. Except this time, he was infused with the
experimental checkpoint inhibitor immunotherapy drug.This was Jeff’s first experimental drug.
They called it MPDL3280A. The mad scientist notion of that, an experimental drug, that was
exciting, but also a bit frightening. MPDL3280A had worked in mouse models, but 90 percent of
all cancer drugs that work in mice fail in human trials. “I asked them, ‘Hey, this stuff you’re giving
me—is this going to blow my head off?’ And they say, ‘Fuck if we know.’ Because I’m the first
one!”It didn’t blow his head off. But it did do something. “Right away, I just came back to life,” Jeff
says. “It was weird.” Was it really working? Or was that just in his head? He’d only gotten one
dose, and a low dose—that was one of the goals of a phase 1 trial, to find the “lowest effective
dose” of a new drug. That seemed like an unlikely scenario for an instant effect.Jeff knew about
the placebo effect, and he knew about the effect faith and hope can have on a person’s health
and even on their outcome. He did plenty of that with his clients, talking them up; the power of
belief was important and real, but it didn’t cure cancer. He also realized that he’d been off the
chemo long enough that, no matter what, he was going to be less nauseous.The next visit, two
weeks later, they injected him again. And again, right away, he was pretty sure he was feeling
better. He’d always been working, even while he was dying. Now he felt good enough to do
things besides work. Good enough to take his five-year-old son to SeaWorld that month.“I’m
there, I felt a pop in my hip—it was my hip bone. The cancer had eaten right through it, it just
popped right through the hip socket.” That did nothing to help his performance status, so that
was a setback. He had another surgery, but it was just a surgery, rather than new cancer, one of
his old problems coming home to roost. You didn’t worry about the old problems; you hoped to
stop any new ones. His next appointment comes, Jeff gets another infusion of the experimental
drug. And this time, he doesn’t just think, he’s sure he’s better now.At home a few weeks later,
his son asked him: “Dad, what happened?” Jeff didn’t know what he meant, but his son told him
—he didn’t think that his father could lift him anymore. But here he was, throwing the boy up in
the air, watching him squeal with delight. Jeff hadn’t really thought about that, but his son
noticed. Something was improving. Then, the PET scans confirmed it.On March 15, 2012, Dan
got an email update from the physician at the trial clinic. The iffy patient they’d sent over, the one
with significant fatigue, pain from a retroperitoneal node, the one unable to work or lift his young



children—they wanted Chen to know. Patient 101006 JDS had been “recalled to life.”Jeff
understood how lucky he was, and he wanted to meet the people responsible for what he had
received. He had known that the global lead on the study was a Dr. Chen, based somewhere in
the biotech boxes in San Francisco. He’d hoped to call in, maybe a conference with the team,
just to say thank you to the room.“In July they told me there was a conference in LA, and that ‘Dr.
Chen’ was going to be there. I’d always pictured this Dr. Chen, the mysterious Dr. Chen—you
know, I’m picturing some geek in wire-rimmed glasses somewhere. I meet him and, here’s Mr.
GQ.”Jeff found Chen surprisingly charming and accommodating. Later, Chen brought Jeff into
the San Francisco offices, then down to the labs. There was a sort of Willy Wonka feel to the
whole thing. “This place, they’ve got a sign reading E. COLI on one side, CHO on the other,” Jeff
says. “I ask him, ‘What’s “CHO”?’ He says it’s ‘Chinese Hamster Ovaries’! Then they bring me
over there to a big steel vat. He asks me, ‘Know what this is?’ I tell him, ‘It looks like a brewery.’
Dan says, ‘Yeah, well, they’re brewing proteins.’”Finally, Jeff was introduced to four researchers
who had helped develop the drug and build the protein.7 “I meet them, they know who I am, and
so they’re all crying,” Jeff says. “Because, these guys are geniuses, but they’re all like idiot
savants, they never leave the lab.” After all the work that had gone into getting their
immunotherapy drug ready, and after decades during which immunotherapy drugs had failed to
save patients, the sight of a healthy man, returned from the brink of death by virtue of their efforts
—it was a first.“All these guys, I don’t know how they do it. They get rejected all day, everything
they do fails, people die. Can you imagine being these guys? Chen is an oncologist, he does
melanoma, all his patients, all these guys. Can you imagine?”Dan Chen had done something for
him, something big. So Jeff wanted to do something for Dan. “Chen doesn’t know me, not
personally, he knows me by my initials from the study. So, he doesn’t know I’m in music.” Jeff
asks Dan, who’s got a teenage daughter,8 “So, what’s her favorite band?” Chen tells him it’s a
band called Imagine Dragons. Jeff smiles as he recalls: “So, next time the band is in San
Francisco, I get her tickets, she goes backstage, then she’s on the stage throwing out balloons—
it’s great! She’s having the time of her life. Dan says, ‘Thanks.’ I tell him, ‘Hey, thanks for keeping
me alive!’”Jeff was feeling well enough now that it was almost life as usual. That included going
to his son’s weekend basketball games in the grade school gym. “My wife’s with me, she says,
‘Look, you know who that is, across the gym?’ I look and I can’t believe it—it’s K. Dr. Fucking
K.“So I march right over, I ask him, ‘You remember me?’ He says no. I tell him, ‘Well, you’re the
fucking prick who gave me five months to live!’“I saw him again six months later—our kids are
the same age at the same school, he’s going to see me, and I went up to him again. I told him—I
just had to say something. I had to tell him, ‘Look. A patient hangs on every word. Every word.
You told me you had nothing left, told me I had five months to live, and my world was
shattered.’”Jeff also remembered what his other doctor had told him when he was getting sicker
and hadn’t found a clinical trial. Dr. Boasberg had seen the new immunotherapy drug trials come
through, he’d seen the transformative effects, things they never imagined. And he knew how
quickly the new drugs were coming. “I might not get into the study now,” Jeff said. “But he told



me, ‘Hang in there, because there are new drugs right around the corner.’”In 2011, that was a
rare and radical perspective. Not every oncologist was aware of what was happening in cancer
immunotherapy. At the time, the vast majority still thought the immune-based approach to
treating cancer was from the bad old days of false promises and ineffective vaccines. Jeff was
lucky enough to have a physician connected to a place like the Angeles Clinic, staffed with
oncologists open to the potential of cancer immunotherapy and geared toward clinical trials. Of
course, he’d only gotten there because his cancer failed to respond to anything else. In that
sense, he wasn’t so lucky.When Jeff was in his twenties, cancer was an old man’s disease, and
he didn’t much think of it. He was the kid filing out from some live show downtown with his ears
ringing as snowflakes slanted through the streetlights. Not to get sentimental, but that trouble-
free time really did seem like yesterday, like in the song. He can still picture the snow landing like
lace on his black leather jacket, there and gone. He had all the time in the world.“Just think of all
the people who died, waiting,” Jeff said. “Just a little too early, or the ones who just gave up
because a doctor told them they were done, that’s it.” That could have been him. It wasn’t. And
why was that?Jeff doesn’t know. But part of it has to do with luck, part with sheer will, part with
faith, or something like it. And part of the answer took place more than one hundred years
before, on the same downtown streets of Jeff’s youth, where a New York surgeon chased a
medical mystery into the immigrant slums and returned with a recipe to cure cancer.Chapter
TwoA Simple IdeaThe real voyage of discovery consists not in seeking new landscapes, but in
having new eyes.—MARCEL PROUST, 1923In terms of modern Western medicine, the idea of
using the body’s own immune system to kill cancer traces back through the end of the
nineteenth century and a seventeen-year-old girl named Elizabeth Dashiell. “Bessie” was the
pretty and self-possessed daughter of a Midwestern minister’s widow. She was also the very
close pal of the only son and namesake of the founder of Standard Oil, John D. Rockefeller Jr.
There’s never any mention of romance in their relationship—Rockefeller referred to her as a sort
of sister or soul mate—but their steady flow of letters and their habit of taking long carriage rides
along the Hudson River suggests the crushy intensity of youth, which only intensified with their
separation during the summer of 1890, when Dashiell left New York for a cross-country train
journey.1
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Kent Erickson, “Time is of the essence!. My wife was recently diagnosed with ovarian cancer.
This book helped me understand the current state of the newest advances in immunological
research and also gave me a bit more hope — something I’m also intersted in because my
daughter has MS. Seems the most important women in my life need the next big breakthrough
the most! Actually, I really need it. Then I realized that time is of our essence.I really appreciate
how well written this book was done. Thank you!”

Jim Lester, “Terrific book on the fight against cancer.. I am a stage 4 cancer patient who has
been receiving immunotheropy treatments for several months. This book put what I have been
going through in a much needed historical perspective. I had no idea of the complex history of
what may be the biggest breakthrough ever in cancer treatment. The author does a fine job of
making highly technical material regarding microbiology understandable although a few things
were simply beyond my comprehension. I would highly recommend this book to anyone who has
been diagnosed with cancer or has a loved one facing cancer treatment. Hats off to the
wonderful researchers who refused to give up on the idea of immunotheropy even when the
odds were stacked against them. And hats off to Charles Graeber for telling their story.”

Jane Z, “Couldn’t put it down!!!. Interesting, fascinating mesmerizing. Now I know just how much
work, luck, circumstance went into the drugs that ultimately cured my stage 4 NHL. Very
interesting for medical and layman!”

RTM, “We May Yet Win the Battle Against Cancer. This important and well-written book
describes the efforts of brilliant and dedicated researchers to find new treatments against
cancer, using immunotherapy, which offers great promise. It is hard to believe now, but the
human immune system was once considered almost irrelevant to treating cancer, because of
the disease's remarkable ability to avoid (at the cellular level) detection and action by our natural
defenses. The author traces the courageous efforts of a few scientists and doctors to uncover
some key secrets about the inner workings of our (incredibly complex) immune system. The
"breakthrough" discoveries are clearly described, and make for fascinating reading. In simple
terms, cancers often inhibit the "gas pedals" of our immune defenses, as well as activate the
"brake pedals" which naturally exist to prevent excessive immune responses. Based on these
discoveries, there are now numerous pioneering drugs being tested which hopefully will prevent
and/or treat many kinds of cancers by enabling effective action by our immune system. This
book reads like an exciting medical novel, but is all the more compelling because of the literally
life or death stakes involved.”

Sarah Lange, “Loved it. Reading for second time now.. I loved this book so much the first time
that I am now reading it for a second time -- so much information and great explanations that it



didn't all sink in the first time. It's like going to the Louvre. You learn a lot and love soaking up all
that great info about art and history but no way you're going to learn all there is to learn on the
first go-around. So now I'm reading it again in hopes I'll understand and remember all of it. I had
to buy it again as I gave my first copy to a friend. Well worth paying twice.”

B. H. Sellman, “Best Immunotherapy Book!. This is the best book on immunotherapy I've read,
not too advanced, not too simplified. The author breaks down the development of
immunotherapy in oncology historically, weaving in patient and doctor anecdotes. I was pretty
thrilled to see a dr I know show up as one of the immunotherapists. The book does require a bit
of basic oncology knowledge, but otherwise breaks down the concepts, particularly the battle to
make the body's immune system recognize cancer as "other" rather than part of the body. I
highly recommend the book, it's even better than the Cancer: Emperor of Maladies book, being
more concise with better explanations.”

Dr. R. G. Bullock, “The future of cancer therapy?. Like many advances in medicine, cancer
immunotherapy has a longer history than might be imagined. This book traces the story from
observations made as long ago as the late 19th century, when an American surgeon noticed
that some sarcomas (a type of cancer) disappeared spontaneously after a severe episode of
erysipelas, an infection of surgical wounds. He thought that the infection caused the regression
of the tumour in some way, and tried to prove his hypothesis by deliberately infecting patients
with the causative bacterium. He did achieve some believable cures but his success was
outweighed by the number of deaths of patients from the erysipelas, so the idea did not exactly
catch on.At this time, radical surgical techniques were being developed to treat cancer which
gave hope for the future. This was based on what was known of cancer biology at the time: the
tumour always spreads far more locally than the naked eye appearance would suggest and that
spread from the original site was along the lymphatic vessels and associated lymph nodes.
Spread via the blood vessels was not recognised. Operations involved the removal of as much
tissue surrounding the tumour as possible, as well as the lymph nodes draining the area via the
lymphatic vessels. A bit later, with the discovery of X-rays and radium, radiation treatment was
introduced and was in clinical use early in the 20th century. Neither of these treatments lived up
to their promise, though cures were obtained. In the late 1940s, the discovery of drugs which
could kill cancer cells (without killing the patient) were introduced and chemotherapy has
become standard treatment along with the other two. The outlook for certain malignancies was
revolutionised e.g. certain lymphomas, leukaemias and testicular tumours, but the most
common cancers still pose a great challenge.The book goes on to describe the state of science
up to a decade or so ago as being divided into those who still sought the 'silver bullet' in
research into chemotherapy and simply did not believe that immunotherapy could ever work,
and a small group of the faithful who never gave up. Things have now radically changed, mainly
because of huge advances in the knowledge of the immune system since the late 1970s (I was



astounded by the relative ignorance before this), and by a similar advance in the knowledge of
the biology of cancer.The author is an experienced science journalist and he describes the story
of modern immunotherapy (the mobilisation of the natural immune system against cancerous
cells) in a style to appeal to the lay reader, with an equal emphasis on the science and the
people involved - scientists, oncologists and patients. The personal details sometimes go a bit
far for my taste: I do not necessarily wish to know about the musical tastes of a particular
researcher, but I know many readers would see this sort of detail as the sweetener to make quite
tricky biological concepts more approachable. There is also a certain amount of repetition which
could have been edited out, but again, when I read it, the book was bang up to date, so perhaps
the haste to publish before it became out of date is understandable.I will not attempt to outline
the theory of immunotherapy in any detail, though the detail is important, but there are
descriptions of some astounding responses to terminal disease, including some complete
cures, These results are unique in medical history. There have also been many failures but the
good news is that new drugs are now being developed in their hundreds. All these have to be
assessed: do they work at all and if they do, what is the best way to use them? Which tumours
respond and which do not? Should they be used in combination with others immunotherapeutic
agents, or the older forms of treatment. This will take years but it is certain that steady progress
will be made from now on.  The war on cancer will eventually be won.”

Dr David Frew, “Straightforward description of a very important new cancer treatment..
Immunotherapy offers a new approach to cancer treatment. Whilst it still represents a steep
learning curve, it offers great promise for those cancers that seem to work well. I am currently
undergoing immunotherapy for stage 4 bladder cancer and this book really helped me to
understand how the treatment works. My own treatment had great elements of good fortune
which are mirrored in some of the case studies contained in this book.The author writes well in
an easy to follow style that makes the underlying medicine reasonably easy to understand. I
would recommend anyone about to embark on a treatment course should get hold of a copy
today”

Philip M, “Essential reading for anyone affected by cancer or autoimmune diseases.. My wife
has medullar thyroid cancer and our son has MS. The Breakthrough is an essential read for
anyone suffering from cancer or any autoimmune disease such as MS. It offers hope by
explaining the remarkable recent progress of research into immunotherapy achieved by
thousands of dedicated scientists and physicians around the world.Graeber tackles this
complex subject with incredible clarity, from the earliest years of work by tenacious physicians in
the face of fierce criticism from colleagues, to the modern discoveries of B-Cells, T-Cells and
their receptors and checkpoint inhibitors. And he patiently reminds the reader when revisiting a
particular topic, to help reinforce how the immune system works when fighting cancerous
cells.But this is not just a very well researched book of science. It combines the true story of the



amazing work by so many scientists and doctors with real experiences of cancer patients. Some
of the stories are truly uplifting and inspiring. A few are desperately sad. His extraordinarily
sensitive narrative had me in tears several times.The Breakthrough is a page-turning story of
scientific discovery, throughout which he cleverly weaves intensely emotional real patient
experiences.”

gwen turner, “Excellent overview. thank you”

The book by Charles Graeber has a rating of  5 out of 4.7. 257 people have provided feedback.
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