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Four out of every ten people will be diagnosed with cancer sometime during their lifetime.
600,000 cancer patients in the U.S. will die every year.For decades, standard therapies have
remained powerless against advanced cancer. But in the 1890s, an American surgeon showed
that terminal patients could be cured by stimulating their immune systems. The treatment? A
concoction of dead bacteria known as Coley’s Toxins.This is the real-life story of Rene Chee, a
biologist diagnosed with an aggressive cancer in 2008 while working at Stanford University. After
conventional treatment, she realizes her survival odds are dim. Turning to alternative medicine,
she and her husband discover Coley’s Toxins. Embarking on an arduous journey, they overcome
obstacles and danger to obtain Coley’s Toxins and other immunotherapies. They have an ally: a
world-renowned immunologist who teaches them how to unleash Rene’s immune system
against the cancer.Through the lens of their story, the reader will be empowered with a broad
understanding of immunotherapy today. Readers will also learn how to leverage the immune
system in powerful and practical ways against cancer using drugs, diet and determination.
Discussion questions are included at the end of the book for reading groups or book
clubs.Topics covered include:- How cutting-edge immunotherapies work- How tumors can hide
from the immune system- How to maximize immunotherapy by combining treatments- How low-
carb diets and high omega-3 diets can weaken tumors- How to obtain immunotherapyAn
immune-based cure is possible today. If you are ready to examine the evidence and see how it
can be achieved, this book is for you.

About the AuthorEnrique Anderson-Imbert was an Argentine novelist, short-story writer and
literary critic. Born in Córdoba, Argentina, the son of Jose Enrique Anderson and Honorina
Imbert, Anderson-Imbert graduated from the University of Buenos Aires with a Ph.D. in 1946.
From 1940 until 1947 he taught at the University of Tucumán. Eugenio Florit y Sánchez de
Fuentes was a Cuban writer, essayist, literary critic, translator, radio actor and diplomat.
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Curing CancerwithImmunotherapyHow it happened a century ago,What we learned as we
attempted it, andWhy it is possible today.Rene Chee, PhD and Edward Chee, MSThis book is
intended to supplement, not replace the advice of trained oncology professionals. The authors
and publisher specifically disclaim any liability, loss or risk, personal or otherwise, incurred as a
consequence, directly or indirectly, of the use and application of any contents in this
book. Copyright © 2016 by Rene Chee and Edward CheeAll rights reserved. In accordance with
the U.S. Copyright Act of 1976, no part of this publication may be reproduced, distributed, or
transmitted in any form or by any means, including photocopying, recording, or other electronic
or mechanical methods, without the prior written permission of the publisher, except in the case
of brief quotations embodied in critical reviews and certain other noncommercial uses permitted
by copyright law. If you would like to use material from the book (other than for review purposes),
prior written permission must be obtained by contacting the publisher at
curingcancerbook.inquiries@gmail.comFoundrysoft LLC11835 Carmel Mountain Rd
#1304-182San Diego, CA 92128Visit the authors’ website at: CuringCancerBook.comFirst
Edition: July 2016Figure credits are found the end of the book. About the AuthorsRene Chee is a
biologist who was diagnosed with a rare and aggressive cancer in 2008, while she was a
postdoctoral scholar at the Stanford School of Medicine. Her training of more than a decade in
the field of biology research was applied to the most critical experiment of all, her own survival.
She holds an M.S. in biological sciences from Stanford University and a Ph.D. in biology from the
University of California, San Diego.Edward Chee is an electrical and computer engineer by
training. When his wife, Rene, was diagnosed with cancer one year after they got married, he
became versed in cancer biology and medicine by immersing himself in scientific literature and
consulting doctors and researchers. Taking on the roles of researcher, nurse and advocate, he
has fought tirelessly to help Rene survive dismal odds. He holds an M.S. in electrical
engineering from Stanford University.To Lloyd Old, M.D. (1933–2011)You gave us conviction to
pursue immunotherapy.With vision and grace, you have propelled humanity to the verge of a
cure.You will forever be remembered.andTo Ravin Agah, M.D., Ph.D. Because of your
unwavering support,we dared to pursue the impossible.ContentsTitle PageCopyrightAbout the
AuthorsDedicationA Few Words About This BookPART 1: Drawn to
Immunotherapy•Introduction1) Pain and Numbness2) A Damaged Immune System3) Deciding
to Do More4) Exploring Alternative Cures5) Coley’s Toxins: A 100-Year-Old
ImmunotherapyPART II: Pursuing Immunotherapy6) Targeting Cancer with T Cells7) How
Tumors Evade the Immune System8) Activating the Immune System with Coley's Toxins9) The
Violence of the Immune System10) Waiting for Immunotherapy to Work11) Combining
Immunotherapy for Better Results12) Immunotherapy in Germany13) Taking No Chances:
Consolidative Surgery14) Injecting Tumors15) Diet Based ImmunotherapyPART III:
Immunotherapy Today16) Seizing the Cure•A Tribute to Dr. Lloyd OldConnect With



UsAcknowledgmentsFigure CreditsReading Group GuideGlossaryNotesA Few Words About
This BookThis is a work of nonfiction. It is the culmination of seven years of research and
thinking through high-stakes medical decisions. Those decisions directly determined whether
one of the authors, Rene, would survive an aggressive cancer.All details of our story are factual
accounts supported by medical records, personal notes, emails and photographs. Much of the
dialog has been recreated from recordings, in compliance with state laws, or else from personal
notes, emails and memory. Stories of other patients are either first-hand accounts (supported by
emails and recollections of personal conversations) or else derived from academic and news
publications. All names of modern day cancer patients and certain identifying features have
been altered to protect privacy, unless already published. The true names of Dr. William Coley’s
patients from a century ago are used.This book is written for a general audience, with a focus on
facilitating a broad understanding of cancer immunotherapy and how it can be used. To achieve
this objective, we’ve simplified scientific explanations of the immune system. For example, we’ve
left out the role of antibodies, B cells and the complement system, choosing instead to focus on
T cells. Nor do we explain the different T cell subtypes.Although written for a general audience, a
priority of this book is to help cancer patients. Given the fast-evolving state of cancer
immunotherapy, patients wishing to take advantage of it may have to make treatment decisions
beyond the standard of care. From personal experience, and from interacting with other patients,
we’ve found that making such decisions requires clear conviction, grounded on a solid
understanding of the pros and cons. To build that conviction, we spend a lot of time in this book
walking the reader through our own evolution of assessing the benefits and limitations of
conventional therapies, discovering immunotherapy, and forming a treatment philosophy. We
take time to elucidate thought processes surrounding medical decisions, especially those
involving difficult trade-offs.Knowing first hand that those in the early throes of cancer may be
overwhelmed by treatment, we’ve tried to keep the book simple and focused. To achieve this, we
chose the narrative form for most of the book, told through the eyes of one of the authors. At
strategic locations, we transition into scientific expository to develop a practical understanding of
the immune system. To keep the book a readable length, we forgo in-depth scientific
discussions, but provide copious references for those interested. Outlined boxes contain extra
reading. Gray boxes highlight lessons learned along our journey. Figure credits and a glossary of
terms are provided at the end of the book.To reflect the intensely personal nature of this book,
we’ve chosen to use contractions throughout.The claim of this book—that cancer can be cured
—is a bold one that may be hard to believe. From firsthand experience, we know how damaging
false hope can be. To that end, we strive to responsibly represent what immunotherapy offers—
its strengths and limitations—using scientific explanations, modern-day clinical data and modern
and historical case studies. Still, given the competing priorities and limited space, we weren’t
able to develop certain aspects as much as we would have liked, such as exploring still-evolving
science, or scrutinizing additional case studies of long-term remissions. We hope readers will
forgive such omissions.Part IDrawn to ImmunotherapyIntroductionIn December of 2011, a



leading surgeon at Memorial Sloan Kettering Cancer Center (MSK) in New York told me I was
going to die from my cancer. He pointed to the location of my tumor with a model skull. Listing
reason after reason, he convinced me why no surgeon could fully extract the recurrent cancer in
my head. He said there were “thousands of microscopic tumors” waiting to grow. The best I
could hope for was to buy some time by cutting out the fast-growing tumor—and along with it,
my right jaw.Meanwhile, three lesions in three areas of my lungs were advancing. A leading
oncologist at the MD Anderson Cancer Center in Houston (MDA) agreed that my cancer—a rare
and aggressive sarcoma—had invaded my lungs. A fourth lung tumor materialized, growing
rapidly. The accelerating tumors threatened to riddle my body and take my life.Despite my
dismal prognosis, I believed I could beat my cancer. For over three years, I’d been studying how
to harness the immune system against cancer. I was determined to exploit this—not just to live
longer, but to attempt a cure.I was first diagnosed in early 2008, a year after I married. My
husband, Eddy, and I met as master’s students at Stanford University. After seven years working
for my Ph.D. at the University of California, San Diego, I was back at Stanford as a postdoctoral
scientist, studying the inner workings of bacteria. At the prime of our lives, we were ready to
build a future together. Instead, I found myself at the Stanford Cancer Center, my future in
peril.My symptoms began with strange headaches, then pain in my teeth. A doctor diagnosed a
disorder of the jaw joint. Hearing loss came next, followed by expanding numbness on my
tongue, then chin. A neurologist ordered an MRI and the culprit was revealed—a bulging tumor
abutting my jaw, the size of an egg.By the time I saw the surgeon, the pain was unbearable. I
could barely speak or eat. I endured a year of debilitating surgery, radiation and chemotherapy.
Radiation scorched my mouth. I needed painkillers to drink water. Chemotherapy ravaged my
immune system, putting me at risk of death by infection.At the end of that torment, my oncologist
congratulated me on clear scans, encouraging me to return to “normal life.” But when I asked for
my survival odds, she provided no concrete predictions.Because of my job, I had access to
medical and scientific papers. Scrutinizing the data, I discovered I faced a high risk of
recurrence, with no effective treatments should my cancer return. One study indicated 100
percent of patients with a disease like mine would die from their cancer.It was then, in 2009, that
I knew I had to do something more to eradicate my cancer. As conventional medicine offered
nothing, Eddy and I turned to complementary and alternative medicine. In desperation, we
bought books, vitamins and exotic supplements. I followed intensive juice diets and saw
alternative doctors. I received infusions of Vitamin C, acupuncture and natural compounds that
strengthened the body’s innate defenses.While researching the science behind these
alternatives, we identified a recurring theme: strengthening the immune system. We then learned
of numerous cases of spontaneous disappearances of cancer—and how some scientists
attributed them to the immune system.And then, we discovered a 100-year-old immunotherapy—
a treatment that harnessed the immune system against cancer. Known as Coley’s Toxins, it was
an injection of two dead strains of bacteria, developed by a Harvard-trained surgeon in New
York, in the late 1890s.Intriguingly, most of Dr. William Coley’s patients had advanced sarcomas,



similar to mine. Despite their advanced disease, many survived for years—without any chemo or
radiation. Some survived decades, dying of natural causes. One woman with terminal cervical
cancer—a disease still incurable today—lived 30 years cancer-free, dying of pneumonia at
79.1Elated, we brought this information to my oncologist. But she gently dismissed it as
belonging to the realm of “alternative” medicine. Even so, we believed it was a mistake to ignore
the historical anecdotes, and that science could explain the miraculous healings.In the midst of
our research, my professor at Stanford connected us with Lloyd Old, M.D., a leading cancer
scientist at Memorial Sloan Kettering Cancer Center. Considered by many to be the “Father of
Modern Tumor Immunology,” Dr. Old affirmed our thinking about Coley’s Toxins and the power of
the immune system to destroy cancer.Guided by Dr. Old, we embarked on a quest to destroy the
invisible cancer in my body. Using a vaccine, he first trained my immune cells to target my
cancer. Then, to weaken the cancer’s defenses, he wanted me to receive Yervoy, a powerful
immunotherapy being tested in clinical trials. I didn’t qualify for the trials, but all was not lost—Dr.
Old thought Coley’s Toxins might achieve the same results.There was no way to get Coley’s
Toxins in the U.S. as the FDA prohibited its sale—even though American doctors had used it 100
years earlier. Undaunted, Eddy and I traveled to Mexico to get it.Despite our efforts, in 2011, my
cancer returned in my head and spread to my lungs. My doctors recommended surgery, but we
didn’t rush into treatment. Instead, we consulted two oncologists and three surgeons. Confirming
our fears, they said the chances of a cure with surgery and chemo were low—around 20
percent. One of them—the leading surgeon at MSK (who showed us the model skull)—asserted
that the odds were zero.Resolute, we still believed the evidence showed an immune-based cure
was possible. Eschewing conventional treatment, we doubled down on immunotherapy and
battled my cancer for another three years.It would take absolute resolve. Immunotherapy was
still highly experimental. We faced opposition from doctors who thought we were pursuing
quackery. And we had to go through great lengths to obtain immunotherapy as there was a
dearth of clinical trials.We devised strategies to prevent my cancer from evading the immune
system. We had a doctor insert special needles into my tumors to freeze them. The freezing
killed the tumors while sensitizing my immune system to proteins in my cancer—like a broad
vaccine. We flew to Germany every six weeks, where I received injections of immune cells that
could directly kill cancer. We legally brought Coley’s Toxins back to the U.S., but no doctor would
administer it, so, Eddy had to. For over two years, I received over 200 infusions of the dead
bacteria, causing chills and fevers reaching 104°F. We performed these wherever our
adventures took us—San Francisco, Detroit, Houston, New York and Germany—in hotels,
motels and in my bedroom at home.My jaw tumor shriveled at first, but then it regrew. I decided
to have my jaw amputated. But then, my tumor was discovered to be teeming with T cells—
immune cells that destroy cancer! The T cells signified my immune system had begun to attack
my cancer.Galvanized, we forged ahead to eradicate the thousands of micro-tumors in my head.
With trembling hands, Eddy stooped over me, surgical mask donned, to inject Coley’s Toxins
into the crater where my jaw once existed. Sitting by my bed, he held my hand as I endured the



transient but intense pain cause by the surge of immune cells.We had both grown up sheltered
and studious. Our lives had followed safe and predictable paths in school and work. On
weekends, we preferred having friends over for meals instead of venturing into the wilderness on
hikes or camping trips. When it came to medicine, we had always submitted to doctors. How
then did we end up defying our doctors, abandoning our careers, traveling the world for
treatment and injecting dead bacteria to survive?The answer? Objectivity, grounded on
science.An objective analysis of medical studies convinced us: should I rely on conventional
therapies, I would die.Objectivity told us I had to act before my cancer returned, because the
best time to attack cancer with immunotherapy was when the cancer was still
microscopic.Objectivity told us that if we didn’t already have a plan in place (and gleaned some
experience with immunotherapy), there’d be no time to learn the ropes once my cancer returned
—in which case I’d likely go along with chemo in a panic, and then die anyway.Objectivity told us
Dr. Coley’s century-old cures weren’t flukes—patients who had terminal cancer were presented
before panels of doctors, alive and well decades later.Guided by Dr. Old, our study of the
immune system told us Coley’s Toxins wasn’t some mystical “alternative” therapy. A wide body of
science supported the plausibility of an immune-based cure.So, facing death in my early 30s,
objectivity drove us to step out of our comfort zones, look past man-made constraints of what
can or cannot be achieved and pursue a cure.Our faith, hope and hard work have been
rewarded. The expert surgeon said my cancer would kill me. But my scans have stayed silent for
the past three years, and I am alive eight years after diagnosis. For a high-grade sarcoma that
was twice-recurrent, metastatic and accelerating, that silence speaks volumes. It compels us to
believe that immunotherapy has kept me alive against all odds.On the Verge of a CureWe
believe a cure for cancer will be achieved through immunotherapy. Some of Dr. Coley’s patients
were cured 100 years ago. And some patients who’ve participated in modern immunotherapy
trials are now alive 16 years later—effectively cured. We believe modern science will soon
unlock the secret formula to make these cures reproducible on a widespread scale.Unlike other
drugs, immunotherapy works on the immune system, not on specific types of tumors. If you can
activate the immune system against cancer, it should work for any type, not just those it’s
approved for.As an example, the modern immunotherapy drugs Keytruda and Opdivo, also
known as PD-1 inhibitors, first demonstrated benefit in patients with melanoma, a form of skin
cancer known to respond to immunotherapy. About 25 percent of terminal patients responded,
leading to rapid FDA approval. Shortly after, researchers were amazed to find that it worked for
lung cancer—a cancer they didn’t think would respond to immunotherapy. Within two years, the
FDA approved PD-1 for lung cancer, kidney cancer, bladder cancer and lymphoma. Approval is
likely soon to come for gastric cancer.It will take time for clinical trials to play out among more
cancer types. But these early signals already confirm what logic tells us: immunotherapy—which
works on immune cells—is not specific to one type of cancer.Since 2009, we have staked my
survival on the belief that immunotherapy can cure my sarcoma. But it wasn’t until the later half
of 2014, after decades of research and testing, that clinical trials for two modern



immunotherapies demonstrated revolutionary results, forever dispelling the misconception that
the immune system is useless against cancer.2Skeptics turned into believers. Doctors who
didn’t take our efforts at immunotherapy seriously now do. All across the country, cancer centers
are racing to establish immunotherapy programs. Patients formerly facing certain death now
enjoy stabilization or even complete remission. The excitement is so palpable that the federal
government, under the leadership of Vice President Joe Biden, has launched an ambitious
“moonshot” to cure cancer. Only a short while ago, uttering the word “cure” would have evoked
skepticism and ridicule.Former President Jimmy Carter’s success with immunotherapy justifies
this optimism. In the summer of 2015, doctors removed a cancerous spot in his liver. On August
20, 2015, Carter announced the cancer had spread to his brain. Carter’s prognosis was dismal,
with an average four months survival.3 "I just thought I had a few weeks left," he said at a news
conference.4Hours later, 90-year-old Carter underwent treatment. Carter’s doctors, likely
apprised of the latest research, cleverly gave him the immunotherapy drug Keytruda (the PD-1
inhibitor) in combination with radiation. Six months later, Carter announced he no longer needed
treatment. His cancer was gone.While it’s possible that radiation itself could have eliminated his
tumors, it’s more likely that PD-1 in combination with radiation produced the success. Powerful
synergies between the two are being observed by researchers nationwide; tumors resistant to
radiation or PD-1 suddenly shrink when the two are combined.5Despite accelerating approvals,
it will be years before most patients will benefit from immunotherapy. The majority will first be
given chemo, even in cases where immunotherapy has been approved. Many will die, never
even hearing about immunotherapy.In February of 2016, my uncle told me of his childhood
friend, Harry. Harry was in his 60s, and his stomach cancer had spread to his lungs. Two
oncologists told him there was nothing left to do. They failed to inform Harry about the large
PD-1 trial for his cancer. Nor did they tell him about the early stage trial that showed a third of
patients with his cancer had responded to PD-1.6 Harry was still well enough to take part in the
trial. Alternatively, his oncologists could have prescribed PD-1 off-label (a legal option where
they could give a drug that’s approved for other cancers). But they didn’t. Harry resigned himself
to a hopeless prognosis. Three months later, he passed away.Perhaps Harry’s oncologists
weren’t apprised about immunotherapy or didn’t fully appreciate its potential. But just because
your doctor isn’t apprised, that doesn’t mean you can’t benefit from immunotherapy.We know
patients who have reversed terminal cancer because they pursued immunotherapy—even
though it was “experimental” and not yet approved.In March of 2014, I met Mary, a young woman
in her 30s, battling a highly resistant form of Hodgkin’s lymphoma. She’d received radiation and
many different chemotherapies. These failed to shrink the large mass in her chest. As a last
resort, her oncologist prescribed a risky procedure that could have killed her—a stem cell
transplant—even though studies had shown it was unlikely to work. He gave her treacherous
doses of chemo, which demolished her immune system. For months, she was confined to the
hospital. A simple infection could take her life. Luckily, she recovered. But in November 2014,
she learned the procedure had done nothing for her cancer; her oncologist suggested



hospice.Then, a miracle happened. Mary had been asking her doctor about PD-1 ever since we
told her about it in March. Even though scientific studies strongly suggested it would work, her
oncologist had deemed it too “experimental.” But in December, a Phase 1 clinical trial showed
encouraging early data. Unlike Harry’s oncologists, he didn’t wait for FDA approval. Instead, he
gave the drug to Mary off-label. Like Jimmy Carter’s doctors, he combined radiation with PD-1.
No hospitalization was required.Three months later, Mary’s tumors had vanished. “Experimental”
immunotherapy had succeeded where multiple “proven” chemo regimens had failed. The side
effects? Some itchy skin.The Power of KnowledgeMary is alive today and back at work because
of knowledge married with action. She researched, then obtained immunotherapy 17 months
before FDA approval. Had she waited, she’d be dead.In these pages, we’ll share with you how I
survived the dismal prognosis of my cancer with immunotherapy. As Patrick Hwu, M.D., Head of
Cancer Medicine at the largest cancer center in the U.S. (MDA), once told us, knowledge is
power. We will share what we learned from working with Dr. Old and other researchers and
physicians, from thousands of hours studying scientific papers, and from lessons learned
making difficult choices that determined my survival.We will distill the complex immune system
into understandable concepts. We will show you how the current immunotherapy results—as
revolutionary as they may be—can be improved upon. And we’ll describe the science and
strategies on how to mobilize a more complete immune response against cancer for better
results.Part 1 of the book describes how we found immunotherapy. Chapters 1 and 2 describe
my diagnosis and initial treatment with conventional therapies, the limitations of these
approaches and how they can hurt the immune system. Chapter 3 describes the critical decision
to examine the data for ourselves, which enabled us to discern my true prognosis and conclude
the need to do more. Chapter 4 catalogs our foray into alternative therapies and relates some
stories of miraculous cures that steered us toward immunotherapy. Chapter 5 describes the
amazing world of Coley’s Toxins that inspired our efforts.Part 2 describes our pursuit of
immunotherapy. We write of adventures obtaining treatment, mishaps that offer valuable
lessons, and stories of patients met whose successes inspire and instruct. Specifically, Chapters
6 and 7 describe current immunotherapies such as adoptive T cell procedures, cancer vaccines,
PD-1 and CTLA-4 inhibitors. Chapters 8 and 9 recount our adventures in Mexico where I
received Coley’s Toxins, then describe the dangers of an immune system gone haywire. Chapter
10 highlights how tumors respond differently to immunotherapy compared to chemo, and why
we need to give it time to work. Chapters 11 and 12 describe how we attempted to mobilize
different aspects of the immune system against cancer through combination strategies,
including employing surgery in chapter 13. Chapter 14 focuses on the historical precedent and
rationale for injecting tumors directly, as William Coley had done a century ago. Chapter 15
explores the fascinating relationship between what we eat, how it affects inflammation, and how
inflammation enables tumors to subvert immune cells for their growth and protection.Finally,
chapter 16 summarizes our point of view and provides practical tips and ideas on how to take
advantage of immunotherapy today.We are at a critical juncture. It will take time for clinical trials



to verify what we believe will be proven: that immunotherapy can work for most cancers, if not all.
It will take time for physicians across the country to appreciate the full potential of
immunotherapy and incorporate optimal combination strategies.But patients with advanced
cancer cannot afford to wait years for formal approval. An average of 1,600 patients die from
cancer in the U.S. every day—almost 18 times the number who die from car crashes.7,8 We feel
many of these deaths can be averted—if only the patients or their doctors are more informed
about immunotherapy.For the moment, it is up to patients to educate themselves and drive their
own care if they wish to leverage immunotherapy. It will take time, effort and money. But
thankfully, immunotherapy has become exponentially more accessible within the past two
years.A century ago, Dr. William Coley cured patients with his rudimentary vaccine. Of over 1000
patients treated, 500 obtained near-complete regression.9 For decades, he was maligned by
other physicians who couldn’t reproduce his results. But today, long-term clinical trial data
proves an immune-based cure isn’t wishful thinking or quackery. An ever-expanding arsenal of
clinical trials and off-label immunotherapies offer informed patients the tools to unleash their
immune systems against cancer.We sincerely hope this book will inspire and inform you in your
journey to cure cancer with immunotherapy.Chapter 1Pain and NumbnessEDDY AND I HAD
MUCH to look forward to. After seven long years, I had finally earned my Ph.D. in biology. I then
accepted a postdoctoral research position to study the inner workings of bacteria at a research
lab at Stanford University. Eddy was living out his dream of starting his software consulting
business. Life was good. It had always been good for as far as I could remember.We'd been
married for six months when the headaches began. I’d rarely had headaches, so I attributed
them to tiredness, probably from juggling work and maintaining our new household. They
occurred sporadically, pain jolting along the right side of my face and racing upwards, from
cheek to temple. They were bothersome, but a cup of coffee usually banished them—at least
until the next morning.Soon, I began to feel pain in my upper right molars. Eating became a
problem. Chewing triggered a terrible shooting pain. Biting on a tender piece of chicken felt like
trying to gnaw on the shell of a crab claw. I adapted by chewing only on the left. It must be a
cavity or a crack in my tooth, I figured. Strangely, my dentist couldn’t find anything to explain my
agony.Then, my right jaw began to click and pop whenever I opened my mouth. The noises were
loud and disconcerting. When I looked in the mirror and gaped wide, my right jaw would jut out—
as if dislocated at the joint. Aha! It had to be temporomandibular joint disorder (TMJ), a
dysfunction of the jaw often caused by clenching or grinding of teeth during sleep. A quick
internet search affirmed my hunch. Same symptoms, same pain.But what was causing me to
grind my teeth? The wedding? The new job? Moving in with Eddy? Were they all subconsciously
stressing me out somehow?In an attempt to isolate this possibility, I purchased a do-it-yourself
moldable mouthguard and began wearing it to bed, hoping the cushion would realign my jaw
and stop the pain. But the symptoms didn’t improve, and only worsened with time. Eventually, I
saw an Ear, Nose and Throat (ENT) specialist who ordered a CT scan of my sinuses. It revealed
no abnormalities. Based on my symptoms, the ENT diagnosed me with TMJ, a common malady



for those with bruxism: the involuntary grinding of teeth during sleep. I patted myself on the back
for guessing correctly.Months passed. My symptoms worsened. I became dependent on ever-
increasing amounts of coffee. The brew tamed my headaches and the pain in my teeth. I
faithfully wore the mouthguard during sleep, hoping it would eventually allow my jaw to heal.On
Christmas Day, my right ear began to throb. Yet another symptom? What’s going on with me?
Was this related to my jaw? At the time, we were visiting Eddy’s family in Singapore. At a walk-in
clinic, a doctor peeked into my ear canal and noticed signs of infection—nothing major. He
prescribed antibiotic drops. As we left the clinic, I felt relieved, satisfied with the diagnosis.After
some days of antibiotics, the throbbing subsided. Then, all of a sudden, a numbness nested on
the right side of my chin. The right side again, I observed. The numbness spread to my lower lip.
Soon, I could no longer feel the right tip of my tongue.But the ENT said it was TMJ … so all this
is probably referred pain or numbness from the jaw, I rationalized.After the long trans-pacific
flight home, the pressure in my right ear refused to equalize. Again, I rationalized it away as a
case of “airplane ear”—perhaps some trapped mucus was blocking my Eustachian tube. The
right side of my head felt perpetually underwater, all sounds muted. Within days, I lost all hearing
in my right ear.Despite the crescendo of perplexing symptoms, I was glad to be back stateside,
surrounded by the comforts of home. I knew it would take some days to get over jet lag. But late
into the second week, I still felt constantly fatigued—even after a long night’s sleep.It was the
day of our first wedding anniversary! I had been eagerly awaiting this excuse for a nice meal out
with Eddy. But the pain from my teeth had become so intense that I had no appetite. We ended
up going to a nearby food court, where I picked at my food.My escalating symptoms deeply
troubled Eddy. Unable to take it any longer, he refused to accept that it was just TMJ. Right then
and there, he insisted we go see a doctor. I didn’t think my symptoms warranted an immediate
visit. But the discomfort and fatigue compelled me to comply.So, the rest of our first anniversary
was spent at the urgent care clinic—a rather unromantic setting. But it would eventually turn out
to be the best anniversary gift I could have received from Eddy.The Path to DiagnosisA critical
turning point, the urgent care visit finally set me on the path to correct diagnosis.At first, the
doctor suspected some sort of inflammation was causing my symptoms. She started me on
Motrin. I quickly maxed out at the highest permitted dose. Anything lower would conjure an
immediate resurgence of pain. I frequented the drugstore, where I repeatedly cleaned out their
stock of Children’s Motrin: I needed a liquid version, as I had difficulty swallowing pills. At the
maximum adult dose, a bottle lasted less than a day. I quickly became dependent on the Motrin,
faithfully downing medicine-cup shots every few hours, afraid that the pain would rear its ugly
head were I to miss a dose.Meanwhile, the urgent care doctor put in a referral for me to see a
neurologist; she wanted someone to follow up on the facial numbness. When I finally got to see
the neurologist, he was concerned that my symptoms were limited to one side of my head. He
said there were certain nerve conditions that might cause similar symptoms—but that they
should also manifest in other areas of the body. As a precaution, he ordered an MRI.By now, it
was obvious that teeth grinding couldn’t sufficiently explain my symptoms. Eddy and I had done



our own research on the side. We wondered if I had a stubborn bacterial infection. Perhaps it
would explain the ear infection, the inflammation and the swelling.The clinic’s MRI machines
were fully booked for weeks, so we opted to drive an hour to a branch across the San Francisco
Bay. The sooner I got the scan, the sooner I'd be referred to the next expert who could help
unravel this mystery.I had just gotten back to my work lab after the MRI and a quick lunch when
my phone rang. It was the neurologist.“You have a large tumor in your head! I’m having you see a
head and neck surgeon immediately!”A tumor in my head? I thought I’d heard incorrectly. My
heart began to pound. With the cell phone glued to my good ear, I dashed out of the lab and hid
in the stairwell.Incredulous, I asked if it could be an infection or an abscess masquerading as a
tumor. I hoped the neurologist would acknowledge the possibility, but he asserted that wasn’t the
case.I was shocked. It was a tumor all these months? How could this be? At the same time, I
was strangely relieved to have an answer to my mystery. The symptoms had bewildered us for
almost half a year, disrupting dates and outings and had spoiled the simple pleasure of eating. It
took a while for reality to sink in, for me to accept that the cause of my misery was a large mass
in my head—about the size of an egg.Terrifying thoughts crept in: Could this be cancer? Am I
going to die? I’m still young, and we’ve been married for only a year. Our life together is just
beginning …But a tumor isn’t necessarily cancer, I consoled myself … There’s still a chance they
can cut this out … I’ll be rid of the pain and symptoms, and I’ll go right back to life.Figure 1: Front
view MRI shows 5 cm tumor in my head (black arrow), pressing against my right jawbone (white
arrow). (January 2008)First Time in a Cancer CenterThe neurologist had me see a surgeon at
the community clinic later that afternoon. The surgeon felt my case was beyond his expertise, so
he referred me to Stanford Cancer Center—just a stone’s throw away from the lab where I
worked on campus. I had walked past it day after day, never giving a thought to what went on
inside.My boss, Professor Lucy Shapiro, did everything she could to have me see the right
doctors. Her research lab was part of the Stanford Medical School. She made sure my case
wasn't lost amid the administrivia that sometimes plagues large hospitals. She got me an
appointment with Dr. Michael Kaplan, chief of head and neck surgery. Without her advocacy, I
would probably not be alive today.I’d hardly been sick throughout my life. The only time I’d seen a
doctor was for coughs and colds. It was surreal to be seeing someone for a tumor in my
head.The day of my appointment with Dr. Kaplan arrived. The physician’s assistant came in first
and took a detailed history. I recounted the progression of my symptoms, careful not to leave out
anything. Not long after he left, Dr. Kaplan entered and introduced himself. Cheerful and witty, he
cracked a joke to lighten the mood. If I’d been in a better state, I would have joined Eddy in
nervous laughter.My case had been discussed at the weekly multidisciplinary tumor board, a
meeting where a number of doctors—experts in different specialties—convene to review and
discuss the best treatment for patients. The details of my case had been analyzed by a medical
oncologist (one who prescribes chemo and understands the growth behavior of my cancer), a
radiation oncologist (who delivers radiation therapy to tumors), a surgeon, a radiologist (who
interprets scans), and a pathologist (who analyzes tumor tissue to pinpoint the type of my



cancer).Since I had not undergone any prior biopsy or surgery, there was no pathology
information to clarify what was in my head. All they had to go by was my MRI.Despite the lack of
pathology insight, the board believed that my tumor was most likely a benign schwannoma, a
type of nerve tumor—because it was round, clearly delineated and appeared well-encapsulated.
Most cancers are not so “neat and round.” Their uncontrolled, haphazard growth causes them to
form careless, sloppy borders as they drunkenly invade surrounding tissues.I had never heard of
a schwannoma. But the only thing I could think about was that Dr. Kaplan had said
schwannomas are benign. Eddy and I clung to that word.When normal cells mutate and no
longer play by the rules, they multiply uncontrollably, disregarding the normal balance between
growth and death. When enough of these cells amass, they form a tumor. If the tumor is benign,
these cells stay in that one spot in the body. But in cancerous tumors, malignant cells break free
from their normal confines and are swiftly carried away in the bloodstream or lymphatic system
to distant parts of the body where they form new colonies. This diaspora of cells from the mother
tumor is known as metastasis.In the majority of cases, it is metastasis that kills cancer patients.
The new colonies grow into full-fledged tumors, creating havoc around the body. Death can
come when tumors block or annex organs critical to life (such as the lung, liver, brain, intestines),
or when tumors damage blood vessels, causing irreparable internal bleeding. But if my tumor
was indeed benign, there was no risk of metastasis—and removing the solitary mass could cure
me.When cancer is suspected, doctors often obtain a biopsy sample—a small amount of tissue
from the patient’s tumor. They insert a needle into the tumor, guided by real time CT or
ultrasound imaging, then suck out some tissue for pathology analysis. They do this to gain
information about the tumor before cutting it out.Depending on the size and location of the
tumor, it may be important to first shrink it with radiation or chemotherapy. This is called
neoadjuvant therapy. Neoadjuvant therapy can loosen a tumor’s death-grip on adjacent critical
organs or blood vessels, strengthening the odds that subsequent surgery would thoroughly
remove the tumor.In my case, the tumor was causing so many symptoms that the impetus to
immediately remove it was irresistible. Immediate surgery would relieve my symptoms. As the
tumor board felt my tumor was benign, they didn't think a biopsy was needed, nor did they
prescribe neoadjuvant radiation or chemo. We jumped at the board’s recommendation. All we
could think about was getting that thing out of my head—and extinguishing the pain.Surgery was
promptly scheduled for a week later. I was grateful for Dr. Kaplan’s willingness to operate so
soon, and grateful that my boss, Professor Shapiro, had gotten me to see him so quickly. For the
first time in months, I felt optimistic.I had stopped taking Motrin a few days earlier. I wanted to
know—I wanted to feel—what the tumor was doing in my head. More importantly, the active
ingredient in Motrin is Ibuprofen, which thins the blood, and can lead to dangerous bleeding
during surgery; it was imperative that I expel it from my system in time for the operation.During
that week before surgery, as the Motrin wore off, the pain unleashed all at once. I knew that
Motrin was a pain-reliever, but I didn’t realize how much it had masked. I became instantly
bedridden, devoid of all energy. I began to vomit frequently and experienced persistent nausea.



Whenever I could muster enough strength to speak, it would be in bare whispers.Such was the
effect of this throbbing invader pushing hard against nerve, muscle and bone. It besieged all vital
structures: my throat, making it difficult to swallow; the roof of my mouth, causing extreme pain in
my teeth when I ate; my jawbone, making it difficult to open my mouth; my trigeminal nerve,
causing the right-sided facial numbness; my Eustachian tube, making me deaf in one ear; and
the base of my skull, causing fatigue and pain.In that state of unabating pain and suffering, I
could see myself closing my eyes, letting go, losing consciousness and leaving it all behind.But I
clung on. If I could endure this misery for just one more week, it could be gone in the blink of an
eye. All I needed was for the tumor to be benign.SurgerySurgery was supposed to be
straightforward: remove the entire tumor with minimal damage to bone, muscle or nerve, then
sew me up. The procedure would last only a couple hours. By hour four, Eddy feared something
was amiss.Dr. Kaplan and his chief assistant emerged from the operating room. Pausing at the
edge of the waiting area, they beckoned Eddy aside, away from the other families anxiously
awaiting news of their own loved ones. Dr. Kaplan said I was stable, but there’d been some
complications. In the middle of surgery, I’d begun to bleed uncontrollably. An emergency
intravenous line was inserted into my ankle to transfuse in unit-after-unit of blood—more than
half the entire blood volume in my body had to be replenished.In the intensive care unit, I
groggily emerged from my anesthesia-induced slumber. The immediate sensation—an intrusive
tube stuck down my throat—was horrible. It prevented me from speaking and caused me to
continuously retch. I was weak and heavily sedated. Still, I managed to motion for somebody to
get the tube out. But it’d been left in place for an important purpose—to protect my airway in
case my throat were to close from surgery-related swelling. I continued to retch for a few hours
before someone finally extracted the tube. But by then, I’d already vomited a few times—with the
tube still down my throat. Ugh!I instantly noticed the absence of pain in my head. Wow, what a
difference from before, I thought. I’d almost forgotten how it felt to be without pain. A surge of
optimism coursed through me. Dr. Kaplan must have succeeded in getting it all out.When I was
stable enough, I was relocated to the surgical ward, where I would spend the next few days
recovering. I was so happy when Eddy and my family arrived. But I fatigued easily and slept
through most of the next two days.My energy slowly returned. Aside from a little weakness, I felt
well. My face looked quite normal, considering the scope of the surgery and the risk of nerve
damage. The trigeminal nerve, a large and important nerve bundle that exits the brain not far
above the jaw joint, had to be carefully protected while removing the tumor. Fanning out from the
trigeminal—like distributaries in a river delta—are a complex set of nerve branches that control
sensation and movement for that entire side of the face. Thankfully, my right eyelid opened and
closed just fine. The corner of my eye didn’t droop—something the medical residents kept
probing for during morning rounds. The right corner of my mouth, though, refused to cooperate,
making my smile lopsided.The only other visible evidence of my surgery was a four-inch incision
—extending from under my chin, up and back toward the angle of my jaw. Dr. Kaplan had
thoughtfully made his entry point along a crease line on my neck. And in closing me up, he’d



sutured it impeccably. Even the nurses couldn’t help but pause and admire his handiwork. I was
so happy and relieved to be on the path back to my normal self, blissfully unaware of the
emotional truck about to blindside me.The Final DiagnosisThe assistant surgeon popped in
without warning. In a matter-of-fact way, he informed me that my tumor was not benign; it was
highly malignant. Known as synovial sarcoma—it was one of the rarest forms of cancer: only 800
people in the entire United States are diagnosed with it annually.And then he left.As I sat on the
hospital bed, surrounded by Eddy and my family, the emotion welled up and gushed all at once. I
sobbed uncontrollably. The sobs crescendoed into a wail of anguish. I couldn’t breathe. My chest
ached. My body went limp as Eddy held me tight.This diagnosis meant that surgery would no
longer be the quick fix Eddy and I had hoped for. This diagnosis meant the risk of death had
increased dramatically. This diagnosis implied I’d have to run through the gauntlet of high doses
of radiation and chemotherapy. This diagnosis marked only the beginning of a long and difficult
road ahead.To my further dismay, I also found out the tumor had broken apart during surgery,
spilling its malignant contents all around inside my head and neck—as if loads of toxic, polluting,
cancerous cells had been suddenly dumped into the rivers of my bloodstream. Also, the surgical
margins were found to be positive, meaning microscopic cancer remained at the edges of the
surgical cuts. It was a matter of time before these would regrow into numerous satellite
tumors.So, I had started off thinking this was TMJ, then a bacterial infection, then I had been
diagnosed with a benign tumor, and then told it was cancer, which had then broken apart and
spilled inside my head during surgery, and finally, I received the news that it was an exceedingly
rare and highly aggressive cancer. Was all this really happening? What more could go wrong?
Messed up ChromosomesBefore surgery, I had asked the assistant surgeon if he would take a
picture of my tumor. Some might consider this morbid, but, as a biologist, I wanted to visualize
what was causing all of that physical and emotional anguish.The assistant surgeon had been
unable to comply. But I didn’t give up. If I couldn’t see how it looked to the naked eye, I wanted to
know how it appeared microscopically. I contacted the pathologist, who graciously provided me
with pictures of the cells. One picture showed the tumor’s chromosome spread.The human body
is made up of trillions of cells. Within the nucleus of each cell, there is a master program,
encoded in DNA. In a normal healthy human cell, this DNA is organized into 23 pairs of
chromosomes. Each pair comprises strands that are identical in length and pattern, except the
sex chromosomes in males. A chromosome spread involves taking a cell that’s about to divide,
cracking it open, taking a picture of the chromosomal content, then analyzing the copies and
pattern of each chromosome.When the chromosomes from my tumor were spread, hardly any
matching pairs were found! Instead of two identical copies of each chromosome, there were
anywhere from one to four copies—each exhibiting different lengths and patterns.They say a
picture is worth a thousand words. I knew this well, as I had spent most of the past decade
studying cells and bacteria under the microscope. The grotesque anomalies in the genetic
material meant these cells would never submit to the myriad mechanisms that regulate normal
growth behavior.Figure 2: LEFT: Chromosomes of a normal human cell: 22 matching pairs + X/Y



sex pair. RIGHT: Chromosomes from a cell of my tumor: gross deviation (1, 3, or 4 strands
instead of paired strands).The pathologist had also analyzed how quickly my tumor was growing
by measuring its mitotic index—a measure of how fast the tumor cells were cloning themselves.
The index registered at 14/10 high power fields (hpf). Wondering what this meant, I looked it up
on the internet. The search yielded a study done at the Dana-Farber Cancer Institute in Boston.
The study showed less than one in seven synovial sarcoma patients whose tumors had that
mitotic index would still be alive in ten years.1The chaos within my tumor instilled in me the
gravity of my situation. How could I fight this enemy that would never play by the rules? Alarmed
by the one-in-seven survival statistic, I searched for more information about my prognosis, but
the rareness of my cancer meant there was little data. Most of the medical websites offered only
murky descriptions, disclaiming “it all depends on the individual situation.” Yet, at every turn—
every website and research paper that I could find—a constant, undeniable refrain reinforced my
new reality—the ominous two words: poor prognosis.The large size and tight location of my
tumor, the contaminated margins and tumor spillage, the monstrous disarrangement of DNA, the
rapid rate of multiplication, and the droning message of a poor prognosis all conspired to
convince me that modern medicine could not protect me. The bright future that Eddy and I had
barely envisioned together—the culmination of five years of courtship and decades of education
and hard work—transmogrified into darkness, uncertainty and a sense of impending
death.Chapter 2A Damaged Immune SystemI WAS FINALLY HOME, RELEASED from the
confines of the hospital. The familiarity and comforts instilled a sense of normalcy—an illusion
that I had made it through the fire, and could finally relax. But Eddy and I both knew it was a
facade.I lay in bed, memory foam cradling my tired body. I turned toward Eddy, who was
exhausted from the intense nights of staying by my side at the hospital. He stroked my hair as
we smiled sadly at each other. “Get some rest,” he whispered, turning off the lamp.As I lay
staring into the darkness, vivid thoughts of death filled my imagination. I saw myself at my own
funeral. Eddy was there, his anguish inconsolable. Mom sobbed quietly. Dad held her hand,
expressionless. Matt and Ethan, my younger brothers, flanked Eddy, their arms around his
shoulders. They were all there: my grandmother, my aunts, uncles and five younger male
cousins.Tears streamed down my cheeks as I lay contemplating death. But I wasn't crying for
myself. I had peace and assurance of where I was going to be. Instead, I was sad for Eddy and
for my family, sad I couldn't comfort and assure them they need not mourn for me.The tears
soaked my pillow. I felt the wetness against my ears. I was tempted to dry them, but decided not
to stir as I didn't want to rouse Eddy. He deserved his much-needed rest. Quietly, I cried myself
to sleep …Little did I know that Eddy was still awake, unable to fall asleep despite his
exhaustion. He, too, lay in the dark, quiet as a mouse, also not wanting to rouse me. He had his
own anguish to deal with, as he would later share:One year of happiness together? Is that all we
get?It doesn’t seem fair … How can this happen to someone like her? From the first we met, I
wanted to spend the rest of my life with her. So gentle and giving. Always thinking about others …
She’s the best thing that’s ever happened … I moved to San Diego … waited five years for her



Ph.D. Now I have to watch her destroyed by chemo and radiation?And that poor prognosis …
Does it mean I’ll watch her die?Quietly, without tears, Eddy lulled himself to sleep.In the days
after surgery, we drew closer than ever before, holding each other tighter than ever before. The
sweet sadness that permeated our time together was broken only by visits from family and
friends. Their presence made us forget, for a moment, what lay ahead. In those days, we
discovered who our true friends were. Many journeyed from great distances to comfort and
encourage us. Some who were near stayed silent and distant.During those weeks of defining
solitude, something began to stir within. We had often read about cancer patients summoning
the will to fight for their lives. But we never understood what that meant until now. A seed of
determination had begun to germinate: a resolve to survive, no matter how poor the odds or how
hopeless the cause.We were going to fight—I for Eddy, and Eddy for me. If there were difficult
decisions, we were going to make them together and bear the consequences together, with no
regret. Whatever the treatment prescribed, I was ready to endure it—no matter how difficult,
debilitating or dangerous.The Medical OncologistTwo weeks after surgery, it was time to see the
medical oncologist. Aside from prescribing chemotherapy, she best understood the behavior of
my cancer—how fast it was growing, how likely it was to spread, how effective chemo would be
against it and whether it made sense to employ focal therapies such as radiation.“As you know,
you have synovial sarcoma,” said Dr. Jacobs. “The good news is we don’t see any regional lymph
nodes lighting up on the recent PET scan. Nor is there any evidence of spread to other parts of
your body.”“That’s awesome!” I said, breathing a sigh of relief.Lymph nodes exist throughout the
body. They act like filters, trapping foreign particles and cancer cells. None of the nodes in my
head or neck had lighted up, which would have signified a spread of cancer. Even better, the rest
of my body was clear.“Yes,” replied Dr. Jacobs. “But that doesn’t mean there’s no cancer in your
body. It just means there aren’t any detectable tumors.”“Now, the tumor in your head was quite
large—and it broke apart during surgery—so, estimating the size is tricky … but adding all the
pieces together, I’m going to say it was a five-and-a-half centimeter tumor.”My heart sank as I
began to recall the numerous studies warning that sarcomas larger than five centimeters have a
greater propensity to spread—and a much poorer prognosis.“Also, the margins were positive,
meaning there’s still microscopic tumor left in your head, surrounding the area where your
primary tumor was. We need to go after those remaining cancer cells—get them now before they
grow back. So what we’re going to do is first have Dr. Quynh Le over at Radiation Oncology treat
you. Rest assured, she’s very good at what she does.“After you receive high-dose radiation,
you’ll come back to me for chemo. Unlike radiation that can only treat one area, the goal of
chemo will be to go after cancer cells throughout your body—cells that may have broken off and
settled in distant organs.”“What organs does synovial sarcoma usually spread to?” I asked.“The
most common site is the lung. It can sometimes go to the brain or liver, or nearby lymph nodes.
But by far, the lung is where we see it most.“Again, the good thing is your PET scan doesn’t
show any evidence of tumor anywhere in your body. The chemo will address any metastatic
cancer still too small to be seen on the scans.”Dr. Jacobs said nothing about my prognosis. But



she instilled within us a sense that things were under control. She was going to go after my
cancer while it was still invisible. That sounded like a winning strategy. She was emphatic,
reassuring and authoritative, and the consultation left me hopeful. Despite the rarity of my
cancer, it felt good to know I was being treated by a sarcoma expert.I determined to cooperate
with Dr. Jacobs and the rest of my team. I would become the perfect patient. I would do anything
they asked of me.Burning RadiationSix weeks after surgery, it was time for my first dose of
radiation.Like a thick clump of crabgrass ripped from a lawn, only to leave thousands of invisible
seeds in the immediate boundary, surgery had failed to eradicate the cancer in the margins.
Radiation would burn those invisible cells, as if a gardener were to set a small sterilizing ring of
fire in and around the dirt patch that remained. In all, I was to receive 66 grays of radiation—3.3
million times that of a normal chest X-ray.1Radiation works by damaging cell DNA. Like a master
program, DNA controls how a cell grows, develops and acts. But a cell can repair its own
damaged DNA. So, in order to kill it, the rate of damage must overcome the ability for self-
repair.The radiation prescribed for me was to be spread over 30 fractions. By splitting into
smaller doses, normal cells get a day of rest in between the ten-minute, daily irradiations. The
break gives them time to heal and repair. But cancer cells, with their diminished ability to self-
repair, accumulate damage day after day and eventually die.The stakes were high; sarcomas
are known to develop resistance to radiation. Dr. Le had one chance to kill the remaining cancer
in my head with the thirty doses. She had to irradiate me with the highest possible amount. The
66 grays would be my lifetime limit. Beyond that, morbid side effects—non-healing ulcers,
infections and tissue death—could occur. If my cancer were to return, further radiation would be
out of the question.The daily irradiations were, at first, easy, quick and non-invasive. I felt
nothing. But as the days passed, side effects took their toll. I began to fatigue, finding it difficult to
keep my eyes open after the ten-minute sessions, as if I’d been out all day in the sun. We worked
hard to keep up my strength. I ate as much as I could, despite increasing pain in my mouth and
throat. My sense of taste disappeared. It was a strange experience. I had always luxuriated in
nuanced flavors, but now, I savored nothing.Then, I began to have difficulty eating altogether. I
stopped producing saliva. It hurt to eat with such a dry mouth. I developed excruciating mouth
sores and blisters. We had moved in with my parents before radiation began; Eddy tag-teamed
with mom to prepare juices and liquefied foods. Even the tiniest particles felt like sandpaper.
Meals became painstaking but necessary. I sat in front of the TV for hours with my gray sludge of
flavorless calories. Eyes glued to the screen, I watched enticing food shows and imagined
delectable flavors supplanting the tasteless nectar I reluctantly sucked through a straw.It was
critical that I finish every drop of the liquid meals. The radiation sent my body into a hyper-
metabolic state. I needed large amounts of calories just to maintain weight. Dr. Le had ordered
me to consume at least 2000 calories per day. We diligently recorded every calorie, adding
energy-dense foods like avocados and bananas to meet daily goals. Thankfully, in the weeks
following surgery before radiation, I had worked hard to bulk up to a hulking one hundred
pounds. Despite my efforts, I was already back down to ninety-three.My doctors advised me to



drink Ensure, a common protein drink full of sugar. But we were leery of the possibility that
dietary sugars could feed cancer and make it grow faster. The breakneck growth of tumors
requires a constant supply of energy. Unlike other cells, cancer cells don’t produce energy by
burning glucose with oxygen. Instead, they convert glucose inefficiently, wasting 95 percent of
available energy. To make up for the loss, they perform the conversion 100 times faster. This
unrelenting binge of profligate consumption can be seen with the PET-CT scan, the gold
standard for identifying active tumors, which works by detecting their rapid sugar uptake.The
idea that sugar can accelerate cancer is commonly dismissed as myth or naiveté—the argument
being all cells in our body need sugar, and therefore, there’s no practical way to reduce intake
just to slow down cancer. But what if this was a case where science might validate myth, given
enough time? There were valid scientific questions behind the sugar “myth,” such as how it
increases insulin and other hormones that can feed tumors.2 In any case, we didn’t see the
need to risk it. So, instead of Ensure, we blended chunks of meat into soup for protein, adding
tablespoonsful of oil to satisfy my calorie needs. In between meals, Eddy fed me eight cups of
freshly squeezed vegetable juice.Toward the end of radiation, the side effects became
unbearable. I took painkillers just to sip water. Counting down the days, I doubted I would
complete the thirty sessions. By now, my weight had dropped precipitously, breaching the ninety-
pound minimum I had set for myself. I was chronically fatigued and slept most of the day, waking
only for agonizing nourishment. Just when I thought I couldn’t go on, radiation
concluded.Amazingly, within days, my mouth and throat began to heal. I could soon eat and
drink without painkillers. Despite warnings of permanent loss, my sense of taste returned! Dr. Le
was surprised at how well I healed. Perhaps the eight daily cups of vegetable juice had done
some good? As I graduated from liquids to solids, I vowed never to take for granted the ability to
eat without pain.Figure 3: Being positioned for a radiation session. (March 2008)Caustic
ChemoTwo months after radiation, my mouth and throat had healed enough to begin chemo. If
the goal of radiation was to burn a ring of sterilizing fire around the crabgrass crater, the goal of
chemo would be to poison the entire yard with herbicide—just in case the wind had carried and
distributed its seeds to distant areas of the lawn.For the chemo, Dr. Jacobs prescribed an older
generation of deadly cytotoxics—drugs that killed fast-dividing cells in the body. I would receive
a combination of two: doxorubicin and ifosfamide. Newer targeted therapies block specific
mechanisms within certain cells, but these older drugs indiscriminately kill any rapidly dividing
cell—not just cancer cells, but also hair follicle, reproductive, skin and bone marrow cells. The
wholesale destruction poses a risk of serious—and sometimes deadly—side
effects.Doxorubicin was developed around the 1970s from a natural antibiotic.3 Known to some
as “Red Death” for its color, it carried a long list of side effects, including turning one’s urine red,
which was benign (albeit disconcerting). “Milder” effects included nausea, vomiting, mouth
ulcers, diarrhea, swelling and numbness in the feet and hands. More dangerous were liver
damage and a resurrection of radiation symptoms. But the most serious and lethal consequence
was irreversible damage to the heart—a progressive side effect that can appear decades later.4



To reduce the odds of these sequelae, Dr. Jacobs carefully tailored the dosage to my body
weight, making sure I wouldn’t receive anywhere close to my allowed lifetime limit of
doxorubicin.Ifosfamide, a derivative of mustard gas, was first approved for use in the U.S. in
1988. The latter was used in chemical warfare by German troops during World War I, causing
horrific blisters, sores, vomiting and bleeding in the lungs. Poisoned soldiers died slow and
painful deaths and were later found to have very low numbers of white blood cells. This led to
experimentation with treating lymphomas, a cancer of the blood. In 1967, a German
pharmaceutical company eliminated many of the toxicities from mustard gas, introducing the
new compound as ifosfamide.5 Despite the “improved” toxicity, ifosfamide had an even longer
list of side effects than doxorubicin. The milder ones included nausea, vomiting, diarrhea, hair
loss and mouth sores. More serious were chest pain, confusion, hallucinations, shortness of
breath, bloody stools and bladder damage leading to bloody urine. But the scariest
consequence was permanent destruction of bone marrow—where the cells of our immune
system are produced. Without enough immune cells, my body would fail to fight off infections;
microbes normally present in our bodies would become a mortal threat.It didn’t help that we had
just read of a young woman in her thirties—treated just months earlier for cancer—also at
Stanford. She died suddenly, her heart ravaged by “Red Death.”Many other cancer patients
receive chemo at the outpatient clinic and are able to go home the same day. Some are sent
home with portable pumps; a father of a friend played golf while the chemo infused into him.In
my case, the high concentrations of toxic drugs were too treacherous. I was to get five rounds of
chemo. Each round required a week’s stay in the hospital, during which I would receive 24-hour-
long infusions. I would be closely monitored for serious side effects. I wouldn’t be allowed to walk
beyond the ward because accidental spillage posed a major safety risk to others. The nurses
who came to administer the chemo would have to wear protective clothing and clear plastic face
shields when disposing the used chemo bags. And yet, these poisonous drugs would be infused
into my body.Infusing the toxic drugs directly was too damaging to my veins. So, there was one
last thing I needed before I could start chemo: a peripherally inserted central catheter (or PICC
line) needed to be placed into my upper arm. A specially trained nurse cut an opening in my skin
and threaded the long, flexible catheter from my upper arm all the way into my heart. In essence,
the snaking tube was a shielded channel through which caustic drugs could be infused. It would
protect the sensitive walls of my veins. Once within the heart, the poisons would be diluted by a
larger volume of blood, then swiftly dispersed to the rest of the body. The catheter also served
as a portal for other medications and supportive fluids, reducing my need to be stuck with a
needle.Figure 4: PICC line in my upper arm. Medications were infused through blue hubs and
traveled through thin blue tubing all the way into my heart.The first day of chemo arrived. I waited
hours for a hospital bed to become available, and more hours for the pharmacist to mix the
drugs. It was past midnight before the chemo finally started coursing through my veins. I drifted
off to sleep, exhausted from the long day and from the anticipation leading up to this
moment.Fifteen minutes in, I was jolted awake. A terrible, heavy sensation pervaded my chest. I



felt sick. Eddy was fast asleep, his body limp and awkwardly slumped in an uncomfortable-
looking chair next to my bed. I paged for my nurse, and she came rushing in.She was stunned;
almost all of the doxorubicin had infused into me. Instead of safely entering over a 24-hour
period, it’d sped into my body within a span of fifteen minutes. By then, Eddy was up, groggily
trying to make sense of what had transpired. As the reality of the nurse's panicked words sunk
in, our mental grappling was replaced by horror. Was “Red Death” going to kill me, just as it’d
killed the other young woman?What had caused the chemo to infuse so quickly? As is policy
when administering toxic drugs, two nurses had cross-checked the drug names, the drug
concentrations and the infusion pump settings. So, why the error? As it turned out, the
doxorubicin had raced into my body not because of human error. The culprit was a faulty infusion
pump.The next morning my oncologist came in to see me. She told me that doxorubicin is
sometimes given as a quick bolus, where the full amount is injected within a short period of time.
She assured me I would be all right. Yet, I somehow wasn’t entirely comforted.From then on, we
began to take ownership over my safety. We started asking questions. We made it a habit to
double check all medication, making sure I was being given the right drug at the right dosage. To
ensure that the accident didn’t recur, we visually tracked the drip rate of my chemo. We would
count the number of seconds between each drop, then watch for obvious deviations. No more
trusting the machines. If there were any medical mistake or machine malfunction, I would be the
one to suffer the real consequences.Figure 5: Bags of chemo, blood and saline infusing into me
(left). Saline bag containing “Red Death” (doxorubicin), wrapped up in dark plastic to protect it
from light (right).The Consequences of ChemoBetween rounds of chemo, I was sent home for
two weeks of rest. I quickly lost all hair. The mouth sores I suffered during radiation flared up,
resurrected by the twin toxic drugs. Fatigue set in, and I spent increasing portions of the day in
bed. But the most devastating impact occurred in my bone marrow.Bone marrow, the spongy,
inner core found in the larger bones of our body—such as the hips, thigh bones, arm bones and
breast bone—is where blood cells are produced. Within this spongy core, special immature
blood cells (stem cells) transform into different types of cells: red blood cells, platelets and white
blood cells. These white blood cells make up the immune system. They protect our body against
foreign invaders, infectious pathogens and even cancer. There are many kinds of white blood
cells, but the ones most important for defending against pathogens are called neutrophils. My
chemo weakened these the most.Neutrophils are the most abundant white blood cells in our
body. A normal healthy adult produces a hundred billion every day.6 They circulate in the
bloodstream until they detect inflammation, which marks the presence of an infection. Highly
pliable, they escape the bloodstream by squeezing through small gaps in between the walls of
tiny blood vessels. Having landed in the infected tissue, they wiggle their way toward the source
of infection, where they engulf invading microbes and pump them with deadly substances, finally
digesting them using enzymes. While a hundred billion neutrophils may sound like a lot, there
are about a hundred trillion microbes in the human body to subdue. If left unchecked by a dearth
of neutrophils, these normally benign microbes can overwhelm the body, leading to serious



infection or even death.After each round of chemo, my neutrophil count—the measure of
neutrophils in my blood—would begin to drop. In theory, the count would stabilize in about ten
days, then climb (signifying recovery). Before the next round of chemo, my blood had to be
tested. If my bone marrow had sufficiently healed, the count would register above a threshold,
making it safe to proceed.In order to help my bone marrow recover faster, I was prescribed
Neupogen, a stimulant. The active ingredient in Neupogen is G-CSF—a protein normally
produced by immune cells to summon reinforcements against invading pathogens. Injections of
G-CSF can prod the bone marrow to produce more white cells. In 1991, doctors began using it
to rescue chemo patients from fatal infections.7The Neupogen came in small, single-use
syringes, but at a big price—it wasn’t covered by insurance and cost thousands of dollars. We
were surprised at this first experience of having to pay thousands out-of-pocket for medicine; in
the years to come, we would end up paying hundreds of thousands more.The nurse instructed
me to self-inject the Neupogen into my thigh for seven days straight after each round of chemo. I
couldn’t bear the sight of the needles, so Eddy assumed the responsibility. It was Eddy’s first
experience injecting medicine; in the years to come, he’d inject me hundreds of times
more.Unfortunately, after the first round of chemo, the Neupogen failed to sufficiently raise my
neutrophil count. To allow my neutrophils to recover, my rest period was doubled, and the
second round of chemo was delayed. After the second round of chemo, Dr. Jacobs instructed
me to increase the number of Neupogen injections. The increased injections allowed me to start
my third round of chemo on time. But the damage to my bone marrow was accumulating, and
the fourth round of chemo was again delayed. Concerned that the delays were giving the cancer
too much time to recuperate, Dr. Jacobs reduced my chemo dosage by a quarter. Finally, in a
desperate attempt to coerce my bone marrow to produce more neutrophils, she instructed me to
inject Neupogen for two weeks straight—from the day the fourth round ended to the start of the
fifth round. The tenuous recovery of my neutrophils was an omen of what was to come.After the
fifth round, my neutrophils refused to rebound. They dropped further despite my having stopped
all chemo. The implications were serious—and potentially deadly. A complete failure of the bone
marrow meant my body would soon succumb to the trillions of microbes currently peacefully
coexisting within me. Had I survived five rounds of noxious chemo only to die from bacteria or
fungi rampaging through my body, no longer held in check by neutrophils?Concerned, we kept
in close touch with Dr. Jacobs, hoping she could do something for me beyond the weekly blood
tests. Dr. Jacobs referred us to the hematology department. But they merely confirmed the
obvious: chemo had damaged my bone marrow; there was nothing to do but wait and hope for
the best.A month passed, then two. My count kept dropping. Every Monday we drove to the
cancer center for blood work, praying that the latest test would finally reveal signs of recovery.
But none came. My neutrophil count lingered in the range of “mild” danger. When it dropped to
“moderate” danger, our concern became anxiety. Then, it suddenly plunged to the boundary
between “moderate” and “severe” danger.I received a call from Dr. Jacobs that morning.“I'm
really sorry,” she said. “There's nothing we can do for you.”Curing
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This BookThis is a work of nonfiction. It is the culmination of seven years of research and
thinking through high-stakes medical decisions. Those decisions directly determined whether



one of the authors, Rene, would survive an aggressive cancer.All details of our story are factual
accounts supported by medical records, personal notes, emails and photographs. Much of the
dialog has been recreated from recordings, in compliance with state laws, or else from personal
notes, emails and memory. Stories of other patients are either first-hand accounts (supported by
emails and recollections of personal conversations) or else derived from academic and news
publications. All names of modern day cancer patients and certain identifying features have
been altered to protect privacy, unless already published. The true names of Dr. William Coley’s
patients from a century ago are used.This book is written for a general audience, with a focus on
facilitating a broad understanding of cancer immunotherapy and how it can be used. To achieve
this objective, we’ve simplified scientific explanations of the immune system. For example, we’ve
left out the role of antibodies, B cells and the complement system, choosing instead to focus on
T cells. Nor do we explain the different T cell subtypes.Although written for a general audience, a
priority of this book is to help cancer patients. Given the fast-evolving state of cancer
immunotherapy, patients wishing to take advantage of it may have to make treatment decisions
beyond the standard of care. From personal experience, and from interacting with other patients,
we’ve found that making such decisions requires clear conviction, grounded on a solid
understanding of the pros and cons. To build that conviction, we spend a lot of time in this book
walking the reader through our own evolution of assessing the benefits and limitations of
conventional therapies, discovering immunotherapy, and forming a treatment philosophy. We
take time to elucidate thought processes surrounding medical decisions, especially those
involving difficult trade-offs.Knowing first hand that those in the early throes of cancer may be
overwhelmed by treatment, we’ve tried to keep the book simple and focused. To achieve this, we
chose the narrative form for most of the book, told through the eyes of one of the authors. At
strategic locations, we transition into scientific expository to develop a practical understanding of
the immune system. To keep the book a readable length, we forgo in-depth scientific
discussions, but provide copious references for those interested. Outlined boxes contain extra
reading. Gray boxes highlight lessons learned along our journey. Figure credits and a glossary of
terms are provided at the end of the book.To reflect the intensely personal nature of this book,
we’ve chosen to use contractions throughout.The claim of this book—that cancer can be cured
—is a bold one that may be hard to believe. From firsthand experience, we know how damaging
false hope can be. To that end, we strive to responsibly represent what immunotherapy offers—
its strengths and limitations—using scientific explanations, modern-day clinical data and modern
and historical case studies. Still, given the competing priorities and limited space, we weren’t
able to develop certain aspects as much as we would have liked, such as exploring still-evolving
science, or scrutinizing additional case studies of long-term remissions. We hope readers will
forgive such omissions.A Few Words About This BookThis is a work of nonfiction. It is the
culmination of seven years of research and thinking through high-stakes medical decisions.
Those decisions directly determined whether one of the authors, Rene, would survive an
aggressive cancer.All details of our story are factual accounts supported by medical records,



personal notes, emails and photographs. Much of the dialog has been recreated from
recordings, in compliance with state laws, or else from personal notes, emails and
memory. Stories of other patients are either first-hand accounts (supported by emails and
recollections of personal conversations) or else derived from academic and news publications.
All names of modern day cancer patients and certain identifying features have been altered to
protect privacy, unless already published. The true names of Dr. William Coley’s patients from a
century ago are used.This book is written for a general audience, with a focus on facilitating a
broad understanding of cancer immunotherapy and how it can be used. To achieve this
objective, we’ve simplified scientific explanations of the immune system. For example, we’ve left
out the role of antibodies, B cells and the complement system, choosing instead to focus on T
cells. Nor do we explain the different T cell subtypes.Although written for a general audience, a
priority of this book is to help cancer patients. Given the fast-evolving state of cancer
immunotherapy, patients wishing to take advantage of it may have to make treatment decisions
beyond the standard of care. From personal experience, and from interacting with other patients,
we’ve found that making such decisions requires clear conviction, grounded on a solid
understanding of the pros and cons. To build that conviction, we spend a lot of time in this book
walking the reader through our own evolution of assessing the benefits and limitations of
conventional therapies, discovering immunotherapy, and forming a treatment philosophy. We
take time to elucidate thought processes surrounding medical decisions, especially those
involving difficult trade-offs.Knowing first hand that those in the early throes of cancer may be
overwhelmed by treatment, we’ve tried to keep the book simple and focused. To achieve this, we
chose the narrative form for most of the book, told through the eyes of one of the authors. At
strategic locations, we transition into scientific expository to develop a practical understanding of
the immune system. To keep the book a readable length, we forgo in-depth scientific
discussions, but provide copious references for those interested. Outlined boxes contain extra
reading. Gray boxes highlight lessons learned along our journey. Figure credits and a glossary of
terms are provided at the end of the book.To reflect the intensely personal nature of this book,
we’ve chosen to use contractions throughout.The claim of this book—that cancer can be cured
—is a bold one that may be hard to believe. From firsthand experience, we know how damaging
false hope can be. To that end, we strive to responsibly represent what immunotherapy offers—
its strengths and limitations—using scientific explanations, modern-day clinical data and modern
and historical case studies. Still, given the competing priorities and limited space, we weren’t
able to develop certain aspects as much as we would have liked, such as exploring still-evolving
science, or scrutinizing additional case studies of long-term remissions. We hope readers will
forgive such omissions.Part IDrawn to ImmunotherapyPart IDrawn to
ImmunotherapyIntroductionIn December of 2011, a leading surgeon at Memorial Sloan
Kettering Cancer Center (MSK) in New York told me I was going to die from my cancer. He
pointed to the location of my tumor with a model skull. Listing reason after reason, he convinced
me why no surgeon could fully extract the recurrent cancer in my head. He said there were



“thousands of microscopic tumors” waiting to grow. The best I could hope for was to buy some
time by cutting out the fast-growing tumor—and along with it, my right jaw.Meanwhile, three
lesions in three areas of my lungs were advancing. A leading oncologist at the MD Anderson
Cancer Center in Houston (MDA) agreed that my cancer—a rare and aggressive sarcoma—had
invaded my lungs. A fourth lung tumor materialized, growing rapidly. The accelerating tumors
threatened to riddle my body and take my life.Despite my dismal prognosis, I believed I could
beat my cancer. For over three years, I’d been studying how to harness the immune system
against cancer. I was determined to exploit this—not just to live longer, but to attempt a cure.I
was first diagnosed in early 2008, a year after I married. My husband, Eddy, and I met as
master’s students at Stanford University. After seven years working for my Ph.D. at the University
of California, San Diego, I was back at Stanford as a postdoctoral scientist, studying the inner
workings of bacteria. At the prime of our lives, we were ready to build a future together. Instead, I
found myself at the Stanford Cancer Center, my future in peril.My symptoms began with strange
headaches, then pain in my teeth. A doctor diagnosed a disorder of the jaw joint. Hearing loss
came next, followed by expanding numbness on my tongue, then chin. A neurologist ordered an
MRI and the culprit was revealed—a bulging tumor abutting my jaw, the size of an egg.By the
time I saw the surgeon, the pain was unbearable. I could barely speak or eat. I endured a year of
debilitating surgery, radiation and chemotherapy. Radiation scorched my mouth. I needed
painkillers to drink water. Chemotherapy ravaged my immune system, putting me at risk of death
by infection.At the end of that torment, my oncologist congratulated me on clear scans,
encouraging me to return to “normal life.” But when I asked for my survival odds, she provided no
concrete predictions.Because of my job, I had access to medical and scientific papers.
Scrutinizing the data, I discovered I faced a high risk of recurrence, with no effective treatments
should my cancer return. One study indicated 100 percent of patients with a disease like mine
would die from their cancer.It was then, in 2009, that I knew I had to do something more to
eradicate my cancer. As conventional medicine offered nothing, Eddy and I turned to
complementary and alternative medicine. In desperation, we bought books, vitamins and exotic
supplements. I followed intensive juice diets and saw alternative doctors. I received infusions of
Vitamin C, acupuncture and natural compounds that strengthened the body’s innate
defenses.While researching the science behind these alternatives, we identified a recurring
theme: strengthening the immune system. We then learned of numerous cases of spontaneous
disappearances of cancer—and how some scientists attributed them to the immune system.And
then, we discovered a 100-year-old immunotherapy—a treatment that harnessed the immune
system against cancer. Known as Coley’s Toxins, it was an injection of two dead strains of
bacteria, developed by a Harvard-trained surgeon in New York, in the late 1890s.Intriguingly,
most of Dr. William Coley’s patients had advanced sarcomas, similar to mine. Despite their
advanced disease, many survived for years—without any chemo or radiation. Some survived
decades, dying of natural causes. One woman with terminal cervical cancer—a disease still
incurable today—lived 30 years cancer-free, dying of pneumonia at 79.1Elated, we brought this



information to my oncologist. But she gently dismissed it as belonging to the realm of
“alternative” medicine. Even so, we believed it was a mistake to ignore the historical anecdotes,
and that science could explain the miraculous healings.In the midst of our research, my
professor at Stanford connected us with Lloyd Old, M.D., a leading cancer scientist at Memorial
Sloan Kettering Cancer Center. Considered by many to be the “Father of Modern Tumor
Immunology,” Dr. Old affirmed our thinking about Coley’s Toxins and the power of the immune
system to destroy cancer.Guided by Dr. Old, we embarked on a quest to destroy the invisible
cancer in my body. Using a vaccine, he first trained my immune cells to target my cancer. Then,
to weaken the cancer’s defenses, he wanted me to receive Yervoy, a powerful immunotherapy
being tested in clinical trials. I didn’t qualify for the trials, but all was not lost—Dr. Old thought
Coley’s Toxins might achieve the same results.There was no way to get Coley’s Toxins in the
U.S. as the FDA prohibited its sale—even though American doctors had used it 100 years
earlier. Undaunted, Eddy and I traveled to Mexico to get it.Despite our efforts, in 2011, my
cancer returned in my head and spread to my lungs. My doctors recommended surgery, but we
didn’t rush into treatment. Instead, we consulted two oncologists and three surgeons. Confirming
our fears, they said the chances of a cure with surgery and chemo were low—around 20
percent. One of them—the leading surgeon at MSK (who showed us the model skull)—asserted
that the odds were zero.Resolute, we still believed the evidence showed an immune-based cure
was possible. Eschewing conventional treatment, we doubled down on immunotherapy and
battled my cancer for another three years.It would take absolute resolve. Immunotherapy was
still highly experimental. We faced opposition from doctors who thought we were pursuing
quackery. And we had to go through great lengths to obtain immunotherapy as there was a
dearth of clinical trials.We devised strategies to prevent my cancer from evading the immune
system. We had a doctor insert special needles into my tumors to freeze them. The freezing
killed the tumors while sensitizing my immune system to proteins in my cancer—like a broad
vaccine. We flew to Germany every six weeks, where I received injections of immune cells that
could directly kill cancer. We legally brought Coley’s Toxins back to the U.S., but no doctor would
administer it, so, Eddy had to. For over two years, I received over 200 infusions of the dead
bacteria, causing chills and fevers reaching 104°F. We performed these wherever our
adventures took us—San Francisco, Detroit, Houston, New York and Germany—in hotels,
motels and in my bedroom at home.My jaw tumor shriveled at first, but then it regrew. I decided
to have my jaw amputated. But then, my tumor was discovered to be teeming with T cells—
immune cells that destroy cancer! The T cells signified my immune system had begun to attack
my cancer.Galvanized, we forged ahead to eradicate the thousands of micro-tumors in my head.
With trembling hands, Eddy stooped over me, surgical mask donned, to inject Coley’s Toxins
into the crater where my jaw once existed. Sitting by my bed, he held my hand as I endured the
transient but intense pain cause by the surge of immune cells.We had both grown up sheltered
and studious. Our lives had followed safe and predictable paths in school and work. On
weekends, we preferred having friends over for meals instead of venturing into the wilderness on



hikes or camping trips. When it came to medicine, we had always submitted to doctors. How
then did we end up defying our doctors, abandoning our careers, traveling the world for
treatment and injecting dead bacteria to survive?The answer? Objectivity, grounded on
science.An objective analysis of medical studies convinced us: should I rely on conventional
therapies, I would die.Objectivity told us I had to act before my cancer returned, because the
best time to attack cancer with immunotherapy was when the cancer was still
microscopic.Objectivity told us that if we didn’t already have a plan in place (and gleaned some
experience with immunotherapy), there’d be no time to learn the ropes once my cancer returned
—in which case I’d likely go along with chemo in a panic, and then die anyway.Objectivity told us
Dr. Coley’s century-old cures weren’t flukes—patients who had terminal cancer were presented
before panels of doctors, alive and well decades later.Guided by Dr. Old, our study of the
immune system told us Coley’s Toxins wasn’t some mystical “alternative” therapy. A wide body of
science supported the plausibility of an immune-based cure.So, facing death in my early 30s,
objectivity drove us to step out of our comfort zones, look past man-made constraints of what
can or cannot be achieved and pursue a cure.Our faith, hope and hard work have been
rewarded. The expert surgeon said my cancer would kill me. But my scans have stayed silent for
the past three years, and I am alive eight years after diagnosis. For a high-grade sarcoma that
was twice-recurrent, metastatic and accelerating, that silence speaks volumes. It compels us to
believe that immunotherapy has kept me alive against all odds.On the Verge of a CureWe
believe a cure for cancer will be achieved through immunotherapy. Some of Dr. Coley’s patients
were cured 100 years ago. And some patients who’ve participated in modern immunotherapy
trials are now alive 16 years later—effectively cured. We believe modern science will soon
unlock the secret formula to make these cures reproducible on a widespread scale.Unlike other
drugs, immunotherapy works on the immune system, not on specific types of tumors. If you can
activate the immune system against cancer, it should work for any type, not just those it’s
approved for.As an example, the modern immunotherapy drugs Keytruda and Opdivo, also
known as PD-1 inhibitors, first demonstrated benefit in patients with melanoma, a form of skin
cancer known to respond to immunotherapy. About 25 percent of terminal patients responded,
leading to rapid FDA approval. Shortly after, researchers were amazed to find that it worked for
lung cancer—a cancer they didn’t think would respond to immunotherapy. Within two years, the
FDA approved PD-1 for lung cancer, kidney cancer, bladder cancer and lymphoma. Approval is
likely soon to come for gastric cancer.It will take time for clinical trials to play out among more
cancer types. But these early signals already confirm what logic tells us: immunotherapy—which
works on immune cells—is not specific to one type of cancer.Since 2009, we have staked my
survival on the belief that immunotherapy can cure my sarcoma. But it wasn’t until the later half
of 2014, after decades of research and testing, that clinical trials for two modern
immunotherapies demonstrated revolutionary results, forever dispelling the misconception that
the immune system is useless against cancer.2Skeptics turned into believers. Doctors who
didn’t take our efforts at immunotherapy seriously now do. All across the country, cancer centers



are racing to establish immunotherapy programs. Patients formerly facing certain death now
enjoy stabilization or even complete remission. The excitement is so palpable that the federal
government, under the leadership of Vice President Joe Biden, has launched an ambitious
“moonshot” to cure cancer. Only a short while ago, uttering the word “cure” would have evoked
skepticism and ridicule.Former President Jimmy Carter’s success with immunotherapy justifies
this optimism. In the summer of 2015, doctors removed a cancerous spot in his liver. On August
20, 2015, Carter announced the cancer had spread to his brain. Carter’s prognosis was dismal,
with an average four months survival.3 "I just thought I had a few weeks left," he said at a news
conference.4Hours later, 90-year-old Carter underwent treatment. Carter’s doctors, likely
apprised of the latest research, cleverly gave him the immunotherapy drug Keytruda (the PD-1
inhibitor) in combination with radiation. Six months later, Carter announced he no longer needed
treatment. His cancer was gone.While it’s possible that radiation itself could have eliminated his
tumors, it’s more likely that PD-1 in combination with radiation produced the success. Powerful
synergies between the two are being observed by researchers nationwide; tumors resistant to
radiation or PD-1 suddenly shrink when the two are combined.5Despite accelerating approvals,
it will be years before most patients will benefit from immunotherapy. The majority will first be
given chemo, even in cases where immunotherapy has been approved. Many will die, never
even hearing about immunotherapy.In February of 2016, my uncle told me of his childhood
friend, Harry. Harry was in his 60s, and his stomach cancer had spread to his lungs. Two
oncologists told him there was nothing left to do. They failed to inform Harry about the large
PD-1 trial for his cancer. Nor did they tell him about the early stage trial that showed a third of
patients with his cancer had responded to PD-1.6 Harry was still well enough to take part in the
trial. Alternatively, his oncologists could have prescribed PD-1 off-label (a legal option where
they could give a drug that’s approved for other cancers). But they didn’t. Harry resigned himself
to a hopeless prognosis. Three months later, he passed away.Perhaps Harry’s oncologists
weren’t apprised about immunotherapy or didn’t fully appreciate its potential. But just because
your doctor isn’t apprised, that doesn’t mean you can’t benefit from immunotherapy.We know
patients who have reversed terminal cancer because they pursued immunotherapy—even
though it was “experimental” and not yet approved.In March of 2014, I met Mary, a young woman
in her 30s, battling a highly resistant form of Hodgkin’s lymphoma. She’d received radiation and
many different chemotherapies. These failed to shrink the large mass in her chest. As a last
resort, her oncologist prescribed a risky procedure that could have killed her—a stem cell
transplant—even though studies had shown it was unlikely to work. He gave her treacherous
doses of chemo, which demolished her immune system. For months, she was confined to the
hospital. A simple infection could take her life. Luckily, she recovered. But in November 2014,
she learned the procedure had done nothing for her cancer; her oncologist suggested
hospice.Then, a miracle happened. Mary had been asking her doctor about PD-1 ever since we
told her about it in March. Even though scientific studies strongly suggested it would work, her
oncologist had deemed it too “experimental.” But in December, a Phase 1 clinical trial showed



encouraging early data. Unlike Harry’s oncologists, he didn’t wait for FDA approval. Instead, he
gave the drug to Mary off-label. Like Jimmy Carter’s doctors, he combined radiation with PD-1.
No hospitalization was required.Three months later, Mary’s tumors had vanished. “Experimental”
immunotherapy had succeeded where multiple “proven” chemo regimens had failed. The side
effects? Some itchy skin.The Power of KnowledgeMary is alive today and back at work because
of knowledge married with action. She researched, then obtained immunotherapy 17 months
before FDA approval. Had she waited, she’d be dead.In these pages, we’ll share with you how I
survived the dismal prognosis of my cancer with immunotherapy. As Patrick Hwu, M.D., Head of
Cancer Medicine at the largest cancer center in the U.S. (MDA), once told us, knowledge is
power. We will share what we learned from working with Dr. Old and other researchers and
physicians, from thousands of hours studying scientific papers, and from lessons learned
making difficult choices that determined my survival.We will distill the complex immune system
into understandable concepts. We will show you how the current immunotherapy results—as
revolutionary as they may be—can be improved upon. And we’ll describe the science and
strategies on how to mobilize a more complete immune response against cancer for better
results.Part 1 of the book describes how we found immunotherapy. Chapters 1 and 2 describe
my diagnosis and initial treatment with conventional therapies, the limitations of these
approaches and how they can hurt the immune system. Chapter 3 describes the critical decision
to examine the data for ourselves, which enabled us to discern my true prognosis and conclude
the need to do more. Chapter 4 catalogs our foray into alternative therapies and relates some
stories of miraculous cures that steered us toward immunotherapy. Chapter 5 describes the
amazing world of Coley’s Toxins that inspired our efforts.Part 2 describes our pursuit of
immunotherapy. We write of adventures obtaining treatment, mishaps that offer valuable
lessons, and stories of patients met whose successes inspire and instruct. Specifically, Chapters
6 and 7 describe current immunotherapies such as adoptive T cell procedures, cancer vaccines,
PD-1 and CTLA-4 inhibitors. Chapters 8 and 9 recount our adventures in Mexico where I
received Coley’s Toxins, then describe the dangers of an immune system gone haywire. Chapter
10 highlights how tumors respond differently to immunotherapy compared to chemo, and why
we need to give it time to work. Chapters 11 and 12 describe how we attempted to mobilize
different aspects of the immune system against cancer through combination strategies,
including employing surgery in chapter 13. Chapter 14 focuses on the historical precedent and
rationale for injecting tumors directly, as William Coley had done a century ago. Chapter 15
explores the fascinating relationship between what we eat, how it affects inflammation, and how
inflammation enables tumors to subvert immune cells for their growth and protection.Finally,
chapter 16 summarizes our point of view and provides practical tips and ideas on how to take
advantage of immunotherapy today.We are at a critical juncture. It will take time for clinical trials
to verify what we believe will be proven: that immunotherapy can work for most cancers, if not all.
It will take time for physicians across the country to appreciate the full potential of
immunotherapy and incorporate optimal combination strategies.But patients with advanced



cancer cannot afford to wait years for formal approval. An average of 1,600 patients die from
cancer in the U.S. every day—almost 18 times the number who die from car crashes.7,8 We feel
many of these deaths can be averted—if only the patients or their doctors are more informed
about immunotherapy.For the moment, it is up to patients to educate themselves and drive their
own care if they wish to leverage immunotherapy. It will take time, effort and money. But
thankfully, immunotherapy has become exponentially more accessible within the past two
years.A century ago, Dr. William Coley cured patients with his rudimentary vaccine. Of over 1000
patients treated, 500 obtained near-complete regression.9 For decades, he was maligned by
other physicians who couldn’t reproduce his results. But today, long-term clinical trial data
proves an immune-based cure isn’t wishful thinking or quackery. An ever-expanding arsenal of
clinical trials and off-label immunotherapies offer informed patients the tools to unleash their
immune systems against cancer.We sincerely hope this book will inspire and inform you in your
journey to cure cancer with immunotherapy.IntroductionIn December of 2011, a leading surgeon
at Memorial Sloan Kettering Cancer Center (MSK) in New York told me I was going to die from
my cancer. He pointed to the location of my tumor with a model skull. Listing reason after
reason, he convinced me why no surgeon could fully extract the recurrent cancer in my head. He
said there were “thousands of microscopic tumors” waiting to grow. The best I could hope for
was to buy some time by cutting out the fast-growing tumor—and along with it, my right
jaw.Meanwhile, three lesions in three areas of my lungs were advancing. A leading oncologist at
the MD Anderson Cancer Center in Houston (MDA) agreed that my cancer—a rare and
aggressive sarcoma—had invaded my lungs. A fourth lung tumor materialized, growing rapidly.
The accelerating tumors threatened to riddle my body and take my life.Despite my dismal
prognosis, I believed I could beat my cancer. For over three years, I’d been studying how to
harness the immune system against cancer. I was determined to exploit this—not just to live
longer, but to attempt a cure.I was first diagnosed in early 2008, a year after I married. My
husband, Eddy, and I met as master’s students at Stanford University. After seven years working
for my Ph.D. at the University of California, San Diego, I was back at Stanford as a postdoctoral
scientist, studying the inner workings of bacteria. At the prime of our lives, we were ready to
build a future together. Instead, I found myself at the Stanford Cancer Center, my future in
peril.My symptoms began with strange headaches, then pain in my teeth. A doctor diagnosed a
disorder of the jaw joint. Hearing loss came next, followed by expanding numbness on my
tongue, then chin. A neurologist ordered an MRI and the culprit was revealed—a bulging tumor
abutting my jaw, the size of an egg.By the time I saw the surgeon, the pain was unbearable. I
could barely speak or eat. I endured a year of debilitating surgery, radiation and chemotherapy.
Radiation scorched my mouth. I needed painkillers to drink water. Chemotherapy ravaged my
immune system, putting me at risk of death by infection.At the end of that torment, my oncologist
congratulated me on clear scans, encouraging me to return to “normal life.” But when I asked for
my survival odds, she provided no concrete predictions.Because of my job, I had access to
medical and scientific papers. Scrutinizing the data, I discovered I faced a high risk of



recurrence, with no effective treatments should my cancer return. One study indicated 100
percent of patients with a disease like mine would die from their cancer.It was then, in 2009, that
I knew I had to do something more to eradicate my cancer. As conventional medicine offered
nothing, Eddy and I turned to complementary and alternative medicine. In desperation, we
bought books, vitamins and exotic supplements. I followed intensive juice diets and saw
alternative doctors. I received infusions of Vitamin C, acupuncture and natural compounds that
strengthened the body’s innate defenses.While researching the science behind these
alternatives, we identified a recurring theme: strengthening the immune system. We then learned
of numerous cases of spontaneous disappearances of cancer—and how some scientists
attributed them to the immune system.And then, we discovered a 100-year-old immunotherapy—
a treatment that harnessed the immune system against cancer. Known as Coley’s Toxins, it was
an injection of two dead strains of bacteria, developed by a Harvard-trained surgeon in New
York, in the late 1890s.Intriguingly, most of Dr. William Coley’s patients had advanced sarcomas,
similar to mine. Despite their advanced disease, many survived for years—without any chemo or
radiation. Some survived decades, dying of natural causes. One woman with terminal cervical
cancer—a disease still incurable today—lived 30 years cancer-free, dying of pneumonia at
79.1Elated, we brought this information to my oncologist. But she gently dismissed it as
belonging to the realm of “alternative” medicine. Even so, we believed it was a mistake to ignore
the historical anecdotes, and that science could explain the miraculous healings.In the midst of
our research, my professor at Stanford connected us with Lloyd Old, M.D., a leading cancer
scientist at Memorial Sloan Kettering Cancer Center. Considered by many to be the “Father of
Modern Tumor Immunology,” Dr. Old affirmed our thinking about Coley’s Toxins and the power of
the immune system to destroy cancer.Guided by Dr. Old, we embarked on a quest to destroy the
invisible cancer in my body. Using a vaccine, he first trained my immune cells to target my
cancer. Then, to weaken the cancer’s defenses, he wanted me to receive Yervoy, a powerful
immunotherapy being tested in clinical trials. I didn’t qualify for the trials, but all was not lost—Dr.
Old thought Coley’s Toxins might achieve the same results.There was no way to get Coley’s
Toxins in the U.S. as the FDA prohibited its sale—even though American doctors had used it 100
years earlier. Undaunted, Eddy and I traveled to Mexico to get it.Despite our efforts, in 2011, my
cancer returned in my head and spread to my lungs. My doctors recommended surgery, but we
didn’t rush into treatment. Instead, we consulted two oncologists and three surgeons. Confirming
our fears, they said the chances of a cure with surgery and chemo were low—around 20
percent. One of them—the leading surgeon at MSK (who showed us the model skull)—asserted
that the odds were zero.Resolute, we still believed the evidence showed an immune-based cure
was possible. Eschewing conventional treatment, we doubled down on immunotherapy and
battled my cancer for another three years.It would take absolute resolve. Immunotherapy was
still highly experimental. We faced opposition from doctors who thought we were pursuing
quackery. And we had to go through great lengths to obtain immunotherapy as there was a
dearth of clinical trials.We devised strategies to prevent my cancer from evading the immune



system. We had a doctor insert special needles into my tumors to freeze them. The freezing
killed the tumors while sensitizing my immune system to proteins in my cancer—like a broad
vaccine. We flew to Germany every six weeks, where I received injections of immune cells that
could directly kill cancer. We legally brought Coley’s Toxins back to the U.S., but no doctor would
administer it, so, Eddy had to. For over two years, I received over 200 infusions of the dead
bacteria, causing chills and fevers reaching 104°F. We performed these wherever our
adventures took us—San Francisco, Detroit, Houston, New York and Germany—in hotels,
motels and in my bedroom at home.My jaw tumor shriveled at first, but then it regrew. I decided
to have my jaw amputated. But then, my tumor was discovered to be teeming with T cells—
immune cells that destroy cancer! The T cells signified my immune system had begun to attack
my cancer.Galvanized, we forged ahead to eradicate the thousands of micro-tumors in my head.
With trembling hands, Eddy stooped over me, surgical mask donned, to inject Coley’s Toxins
into the crater where my jaw once existed. Sitting by my bed, he held my hand as I endured the
transient but intense pain cause by the surge of immune cells.We had both grown up sheltered
and studious. Our lives had followed safe and predictable paths in school and work. On
weekends, we preferred having friends over for meals instead of venturing into the wilderness on
hikes or camping trips. When it came to medicine, we had always submitted to doctors. How
then did we end up defying our doctors, abandoning our careers, traveling the world for
treatment and injecting dead bacteria to survive?The answer? Objectivity, grounded on
science.An objective analysis of medical studies convinced us: should I rely on conventional
therapies, I would die.Objectivity told us I had to act before my cancer returned, because the
best time to attack cancer with immunotherapy was when the cancer was still
microscopic.Objectivity told us that if we didn’t already have a plan in place (and gleaned some
experience with immunotherapy), there’d be no time to learn the ropes once my cancer returned
—in which case I’d likely go along with chemo in a panic, and then die anyway.Objectivity told us
Dr. Coley’s century-old cures weren’t flukes—patients who had terminal cancer were presented
before panels of doctors, alive and well decades later.Guided by Dr. Old, our study of the
immune system told us Coley’s Toxins wasn’t some mystical “alternative” therapy. A wide body of
science supported the plausibility of an immune-based cure.So, facing death in my early 30s,
objectivity drove us to step out of our comfort zones, look past man-made constraints of what
can or cannot be achieved and pursue a cure.Our faith, hope and hard work have been
rewarded. The expert surgeon said my cancer would kill me. But my scans have stayed silent for
the past three years, and I am alive eight years after diagnosis. For a high-grade sarcoma that
was twice-recurrent, metastatic and accelerating, that silence speaks volumes. It compels us to
believe that immunotherapy has kept me alive against all odds.On the Verge of a CureWe
believe a cure for cancer will be achieved through immunotherapy. Some of Dr. Coley’s patients
were cured 100 years ago. And some patients who’ve participated in modern immunotherapy
trials are now alive 16 years later—effectively cured. We believe modern science will soon
unlock the secret formula to make these cures reproducible on a widespread scale.Unlike other



drugs, immunotherapy works on the immune system, not on specific types of tumors. If you can
activate the immune system against cancer, it should work for any type, not just those it’s
approved for.As an example, the modern immunotherapy drugs Keytruda and Opdivo, also
known as PD-1 inhibitors, first demonstrated benefit in patients with melanoma, a form of skin
cancer known to respond to immunotherapy. About 25 percent of terminal patients responded,
leading to rapid FDA approval. Shortly after, researchers were amazed to find that it worked for
lung cancer—a cancer they didn’t think would respond to immunotherapy. Within two years, the
FDA approved PD-1 for lung cancer, kidney cancer, bladder cancer and lymphoma. Approval is
likely soon to come for gastric cancer.It will take time for clinical trials to play out among more
cancer types. But these early signals already confirm what logic tells us: immunotherapy—which
works on immune cells—is not specific to one type of cancer.Since 2009, we have staked my
survival on the belief that immunotherapy can cure my sarcoma. But it wasn’t until the later half
of 2014, after decades of research and testing, that clinical trials for two modern
immunotherapies demonstrated revolutionary results, forever dispelling the misconception that
the immune system is useless against cancer.2Skeptics turned into believers. Doctors who
didn’t take our efforts at immunotherapy seriously now do. All across the country, cancer centers
are racing to establish immunotherapy programs. Patients formerly facing certain death now
enjoy stabilization or even complete remission. The excitement is so palpable that the federal
government, under the leadership of Vice President Joe Biden, has launched an ambitious
“moonshot” to cure cancer. Only a short while ago, uttering the word “cure” would have evoked
skepticism and ridicule.Former President Jimmy Carter’s success with immunotherapy justifies
this optimism. In the summer of 2015, doctors removed a cancerous spot in his liver. On August
20, 2015, Carter announced the cancer had spread to his brain. Carter’s prognosis was dismal,
with an average four months survival.3 "I just thought I had a few weeks left," he said at a news
conference.4Hours later, 90-year-old Carter underwent treatment. Carter’s doctors, likely
apprised of the latest research, cleverly gave him the immunotherapy drug Keytruda (the PD-1
inhibitor) in combination with radiation. Six months later, Carter announced he no longer needed
treatment. His cancer was gone.While it’s possible that radiation itself could have eliminated his
tumors, it’s more likely that PD-1 in combination with radiation produced the success. Powerful
synergies between the two are being observed by researchers nationwide; tumors resistant to
radiation or PD-1 suddenly shrink when the two are combined.5Despite accelerating approvals,
it will be years before most patients will benefit from immunotherapy. The majority will first be
given chemo, even in cases where immunotherapy has been approved. Many will die, never
even hearing about immunotherapy.In February of 2016, my uncle told me of his childhood
friend, Harry. Harry was in his 60s, and his stomach cancer had spread to his lungs. Two
oncologists told him there was nothing left to do. They failed to inform Harry about the large
PD-1 trial for his cancer. Nor did they tell him about the early stage trial that showed a third of
patients with his cancer had responded to PD-1.6 Harry was still well enough to take part in the
trial. Alternatively, his oncologists could have prescribed PD-1 off-label (a legal option where



they could give a drug that’s approved for other cancers). But they didn’t. Harry resigned himself
to a hopeless prognosis. Three months later, he passed away.Perhaps Harry’s oncologists
weren’t apprised about immunotherapy or didn’t fully appreciate its potential. But just because
your doctor isn’t apprised, that doesn’t mean you can’t benefit from immunotherapy.We know
patients who have reversed terminal cancer because they pursued immunotherapy—even
though it was “experimental” and not yet approved.In March of 2014, I met Mary, a young woman
in her 30s, battling a highly resistant form of Hodgkin’s lymphoma. She’d received radiation and
many different chemotherapies. These failed to shrink the large mass in her chest. As a last
resort, her oncologist prescribed a risky procedure that could have killed her—a stem cell
transplant—even though studies had shown it was unlikely to work. He gave her treacherous
doses of chemo, which demolished her immune system. For months, she was confined to the
hospital. A simple infection could take her life. Luckily, she recovered. But in November 2014,
she learned the procedure had done nothing for her cancer; her oncologist suggested
hospice.Then, a miracle happened. Mary had been asking her doctor about PD-1 ever since we
told her about it in March. Even though scientific studies strongly suggested it would work, her
oncologist had deemed it too “experimental.” But in December, a Phase 1 clinical trial showed
encouraging early data. Unlike Harry’s oncologists, he didn’t wait for FDA approval. Instead, he
gave the drug to Mary off-label. Like Jimmy Carter’s doctors, he combined radiation with PD-1.
No hospitalization was required.Three months later, Mary’s tumors had vanished. “Experimental”
immunotherapy had succeeded where multiple “proven” chemo regimens had failed. The side
effects? Some itchy skin.The Power of KnowledgeMary is alive today and back at work because
of knowledge married with action. She researched, then obtained immunotherapy 17 months
before FDA approval. Had she waited, she’d be dead.In these pages, we’ll share with you how I
survived the dismal prognosis of my cancer with immunotherapy. As Patrick Hwu, M.D., Head of
Cancer Medicine at the largest cancer center in the U.S. (MDA), once told us, knowledge is
power. We will share what we learned from working with Dr. Old and other researchers and
physicians, from thousands of hours studying scientific papers, and from lessons learned
making difficult choices that determined my survival.We will distill the complex immune system
into understandable concepts. We will show you how the current immunotherapy results—as
revolutionary as they may be—can be improved upon. And we’ll describe the science and
strategies on how to mobilize a more complete immune response against cancer for better
results.Part 1 of the book describes how we found immunotherapy. Chapters 1 and 2 describe
my diagnosis and initial treatment with conventional therapies, the limitations of these
approaches and how they can hurt the immune system. Chapter 3 describes the critical decision
to examine the data for ourselves, which enabled us to discern my true prognosis and conclude
the need to do more. Chapter 4 catalogs our foray into alternative therapies and relates some
stories of miraculous cures that steered us toward immunotherapy. Chapter 5 describes the
amazing world of Coley’s Toxins that inspired our efforts.Part 2 describes our pursuit of
immunotherapy. We write of adventures obtaining treatment, mishaps that offer valuable



lessons, and stories of patients met whose successes inspire and instruct. Specifically, Chapters
6 and 7 describe current immunotherapies such as adoptive T cell procedures, cancer vaccines,
PD-1 and CTLA-4 inhibitors. Chapters 8 and 9 recount our adventures in Mexico where I
received Coley’s Toxins, then describe the dangers of an immune system gone haywire. Chapter
10 highlights how tumors respond differently to immunotherapy compared to chemo, and why
we need to give it time to work. Chapters 11 and 12 describe how we attempted to mobilize
different aspects of the immune system against cancer through combination strategies,
including employing surgery in chapter 13. Chapter 14 focuses on the historical precedent and
rationale for injecting tumors directly, as William Coley had done a century ago. Chapter 15
explores the fascinating relationship between what we eat, how it affects inflammation, and how
inflammation enables tumors to subvert immune cells for their growth and protection.Finally,
chapter 16 summarizes our point of view and provides practical tips and ideas on how to take
advantage of immunotherapy today.We are at a critical juncture. It will take time for clinical trials
to verify what we believe will be proven: that immunotherapy can work for most cancers, if not all.
It will take time for physicians across the country to appreciate the full potential of
immunotherapy and incorporate optimal combination strategies.But patients with advanced
cancer cannot afford to wait years for formal approval. An average of 1,600 patients die from
cancer in the U.S. every day—almost 18 times the number who die from car crashes.7,8 We feel
many of these deaths can be averted—if only the patients or their doctors are more informed
about immunotherapy.For the moment, it is up to patients to educate themselves and drive their
own care if they wish to leverage immunotherapy. It will take time, effort and money. But
thankfully, immunotherapy has become exponentially more accessible within the past two
years.A century ago, Dr. William Coley cured patients with his rudimentary vaccine. Of over 1000
patients treated, 500 obtained near-complete regression.9 For decades, he was maligned by
other physicians who couldn’t reproduce his results. But today, long-term clinical trial data
proves an immune-based cure isn’t wishful thinking or quackery. An ever-expanding arsenal of
clinical trials and off-label immunotherapies offer informed patients the tools to unleash their
immune systems against cancer.We sincerely hope this book will inspire and inform you in your
journey to cure cancer with immunotherapy.Chapter 1Pain and NumbnessEDDY AND I HAD
MUCH to look forward to. After seven long years, I had finally earned my Ph.D. in biology. I then
accepted a postdoctoral research position to study the inner workings of bacteria at a research
lab at Stanford University. Eddy was living out his dream of starting his software consulting
business. Life was good. It had always been good for as far as I could remember.We'd been
married for six months when the headaches began. I’d rarely had headaches, so I attributed
them to tiredness, probably from juggling work and maintaining our new household. They
occurred sporadically, pain jolting along the right side of my face and racing upwards, from
cheek to temple. They were bothersome, but a cup of coffee usually banished them—at least
until the next morning.Soon, I began to feel pain in my upper right molars. Eating became a
problem. Chewing triggered a terrible shooting pain. Biting on a tender piece of chicken felt like



trying to gnaw on the shell of a crab claw. I adapted by chewing only on the left. It must be a
cavity or a crack in my tooth, I figured. Strangely, my dentist couldn’t find anything to explain my
agony.Then, my right jaw began to click and pop whenever I opened my mouth. The noises were
loud and disconcerting. When I looked in the mirror and gaped wide, my right jaw would jut out—
as if dislocated at the joint. Aha! It had to be temporomandibular joint disorder (TMJ), a
dysfunction of the jaw often caused by clenching or grinding of teeth during sleep. A quick
internet search affirmed my hunch. Same symptoms, same pain.But what was causing me to
grind my teeth? The wedding? The new job? Moving in with Eddy? Were they all subconsciously
stressing me out somehow?In an attempt to isolate this possibility, I purchased a do-it-yourself
moldable mouthguard and began wearing it to bed, hoping the cushion would realign my jaw
and stop the pain. But the symptoms didn’t improve, and only worsened with time. Eventually, I
saw an Ear, Nose and Throat (ENT) specialist who ordered a CT scan of my sinuses. It revealed
no abnormalities. Based on my symptoms, the ENT diagnosed me with TMJ, a common malady
for those with bruxism: the involuntary grinding of teeth during sleep. I patted myself on the back
for guessing correctly.Months passed. My symptoms worsened. I became dependent on ever-
increasing amounts of coffee. The brew tamed my headaches and the pain in my teeth. I
faithfully wore the mouthguard during sleep, hoping it would eventually allow my jaw to heal.On
Christmas Day, my right ear began to throb. Yet another symptom? What’s going on with me?
Was this related to my jaw? At the time, we were visiting Eddy’s family in Singapore. At a walk-in
clinic, a doctor peeked into my ear canal and noticed signs of infection—nothing major. He
prescribed antibiotic drops. As we left the clinic, I felt relieved, satisfied with the diagnosis.After
some days of antibiotics, the throbbing subsided. Then, all of a sudden, a numbness nested on
the right side of my chin. The right side again, I observed. The numbness spread to my lower lip.
Soon, I could no longer feel the right tip of my tongue.But the ENT said it was TMJ … so all this
is probably referred pain or numbness from the jaw, I rationalized.After the long trans-pacific
flight home, the pressure in my right ear refused to equalize. Again, I rationalized it away as a
case of “airplane ear”—perhaps some trapped mucus was blocking my Eustachian tube. The
right side of my head felt perpetually underwater, all sounds muted. Within days, I lost all hearing
in my right ear.Despite the crescendo of perplexing symptoms, I was glad to be back stateside,
surrounded by the comforts of home. I knew it would take some days to get over jet lag. But late
into the second week, I still felt constantly fatigued—even after a long night’s sleep.It was the
day of our first wedding anniversary! I had been eagerly awaiting this excuse for a nice meal out
with Eddy. But the pain from my teeth had become so intense that I had no appetite. We ended
up going to a nearby food court, where I picked at my food.My escalating symptoms deeply
troubled Eddy. Unable to take it any longer, he refused to accept that it was just TMJ. Right then
and there, he insisted we go see a doctor. I didn’t think my symptoms warranted an immediate
visit. But the discomfort and fatigue compelled me to comply.So, the rest of our first anniversary
was spent at the urgent care clinic—a rather unromantic setting. But it would eventually turn out
to be the best anniversary gift I could have received from Eddy.The Path to DiagnosisA critical



turning point, the urgent care visit finally set me on the path to correct diagnosis.At first, the
doctor suspected some sort of inflammation was causing my symptoms. She started me on
Motrin. I quickly maxed out at the highest permitted dose. Anything lower would conjure an
immediate resurgence of pain. I frequented the drugstore, where I repeatedly cleaned out their
stock of Children’s Motrin: I needed a liquid version, as I had difficulty swallowing pills. At the
maximum adult dose, a bottle lasted less than a day. I quickly became dependent on the Motrin,
faithfully downing medicine-cup shots every few hours, afraid that the pain would rear its ugly
head were I to miss a dose.Meanwhile, the urgent care doctor put in a referral for me to see a
neurologist; she wanted someone to follow up on the facial numbness. When I finally got to see
the neurologist, he was concerned that my symptoms were limited to one side of my head. He
said there were certain nerve conditions that might cause similar symptoms—but that they
should also manifest in other areas of the body. As a precaution, he ordered an MRI.By now, it
was obvious that teeth grinding couldn’t sufficiently explain my symptoms. Eddy and I had done
our own research on the side. We wondered if I had a stubborn bacterial infection. Perhaps it
would explain the ear infection, the inflammation and the swelling.The clinic’s MRI machines
were fully booked for weeks, so we opted to drive an hour to a branch across the San Francisco
Bay. The sooner I got the scan, the sooner I'd be referred to the next expert who could help
unravel this mystery.I had just gotten back to my work lab after the MRI and a quick lunch when
my phone rang. It was the neurologist.“You have a large tumor in your head! I’m having you see a
head and neck surgeon immediately!”A tumor in my head? I thought I’d heard incorrectly. My
heart began to pound. With the cell phone glued to my good ear, I dashed out of the lab and hid
in the stairwell.Incredulous, I asked if it could be an infection or an abscess masquerading as a
tumor. I hoped the neurologist would acknowledge the possibility, but he asserted that wasn’t the
case.I was shocked. It was a tumor all these months? How could this be? At the same time, I
was strangely relieved to have an answer to my mystery. The symptoms had bewildered us for
almost half a year, disrupting dates and outings and had spoiled the simple pleasure of eating. It
took a while for reality to sink in, for me to accept that the cause of my misery was a large mass
in my head—about the size of an egg.Terrifying thoughts crept in: Could this be cancer? Am I
going to die? I’m still young, and we’ve been married for only a year. Our life together is just
beginning …But a tumor isn’t necessarily cancer, I consoled myself … There’s still a chance they
can cut this out … I’ll be rid of the pain and symptoms, and I’ll go right back to life.Figure 1: Front
view MRI shows 5 cm tumor in my head (black arrow), pressing against my right jawbone (white
arrow). (January 2008)First Time in a Cancer CenterThe neurologist had me see a surgeon at
the community clinic later that afternoon. The surgeon felt my case was beyond his expertise, so
he referred me to Stanford Cancer Center—just a stone’s throw away from the lab where I
worked on campus. I had walked past it day after day, never giving a thought to what went on
inside.My boss, Professor Lucy Shapiro, did everything she could to have me see the right
doctors. Her research lab was part of the Stanford Medical School. She made sure my case
wasn't lost amid the administrivia that sometimes plagues large hospitals. She got me an



appointment with Dr. Michael Kaplan, chief of head and neck surgery. Without her advocacy, I
would probably not be alive today.I’d hardly been sick throughout my life. The only time I’d seen a
doctor was for coughs and colds. It was surreal to be seeing someone for a tumor in my
head.The day of my appointment with Dr. Kaplan arrived. The physician’s assistant came in first
and took a detailed history. I recounted the progression of my symptoms, careful not to leave out
anything. Not long after he left, Dr. Kaplan entered and introduced himself. Cheerful and witty, he
cracked a joke to lighten the mood. If I’d been in a better state, I would have joined Eddy in
nervous laughter.My case had been discussed at the weekly multidisciplinary tumor board, a
meeting where a number of doctors—experts in different specialties—convene to review and
discuss the best treatment for patients. The details of my case had been analyzed by a medical
oncologist (one who prescribes chemo and understands the growth behavior of my cancer), a
radiation oncologist (who delivers radiation therapy to tumors), a surgeon, a radiologist (who
interprets scans), and a pathologist (who analyzes tumor tissue to pinpoint the type of my
cancer).Since I had not undergone any prior biopsy or surgery, there was no pathology
information to clarify what was in my head. All they had to go by was my MRI.Despite the lack of
pathology insight, the board believed that my tumor was most likely a benign schwannoma, a
type of nerve tumor—because it was round, clearly delineated and appeared well-encapsulated.
Most cancers are not so “neat and round.” Their uncontrolled, haphazard growth causes them to
form careless, sloppy borders as they drunkenly invade surrounding tissues.I had never heard of
a schwannoma. But the only thing I could think about was that Dr. Kaplan had said
schwannomas are benign. Eddy and I clung to that word.When normal cells mutate and no
longer play by the rules, they multiply uncontrollably, disregarding the normal balance between
growth and death. When enough of these cells amass, they form a tumor. If the tumor is benign,
these cells stay in that one spot in the body. But in cancerous tumors, malignant cells break free
from their normal confines and are swiftly carried away in the bloodstream or lymphatic system
to distant parts of the body where they form new colonies. This diaspora of cells from the mother
tumor is known as metastasis.In the majority of cases, it is metastasis that kills cancer patients.
The new colonies grow into full-fledged tumors, creating havoc around the body. Death can
come when tumors block or annex organs critical to life (such as the lung, liver, brain, intestines),
or when tumors damage blood vessels, causing irreparable internal bleeding. But if my tumor
was indeed benign, there was no risk of metastasis—and removing the solitary mass could cure
me.When cancer is suspected, doctors often obtain a biopsy sample—a small amount of tissue
from the patient’s tumor. They insert a needle into the tumor, guided by real time CT or
ultrasound imaging, then suck out some tissue for pathology analysis. They do this to gain
information about the tumor before cutting it out.Depending on the size and location of the
tumor, it may be important to first shrink it with radiation or chemotherapy. This is called
neoadjuvant therapy. Neoadjuvant therapy can loosen a tumor’s death-grip on adjacent critical
organs or blood vessels, strengthening the odds that subsequent surgery would thoroughly
remove the tumor.In my case, the tumor was causing so many symptoms that the impetus to



immediately remove it was irresistible. Immediate surgery would relieve my symptoms. As the
tumor board felt my tumor was benign, they didn't think a biopsy was needed, nor did they
prescribe neoadjuvant radiation or chemo. We jumped at the board’s recommendation. All we
could think about was getting that thing out of my head—and extinguishing the pain.Surgery was
promptly scheduled for a week later. I was grateful for Dr. Kaplan’s willingness to operate so
soon, and grateful that my boss, Professor Shapiro, had gotten me to see him so quickly. For the
first time in months, I felt optimistic.I had stopped taking Motrin a few days earlier. I wanted to
know—I wanted to feel—what the tumor was doing in my head. More importantly, the active
ingredient in Motrin is Ibuprofen, which thins the blood, and can lead to dangerous bleeding
during surgery; it was imperative that I expel it from my system in time for the operation.During
that week before surgery, as the Motrin wore off, the pain unleashed all at once. I knew that
Motrin was a pain-reliever, but I didn’t realize how much it had masked. I became instantly
bedridden, devoid of all energy. I began to vomit frequently and experienced persistent nausea.
Whenever I could muster enough strength to speak, it would be in bare whispers.Such was the
effect of this throbbing invader pushing hard against nerve, muscle and bone. It besieged all vital
structures: my throat, making it difficult to swallow; the roof of my mouth, causing extreme pain in
my teeth when I ate; my jawbone, making it difficult to open my mouth; my trigeminal nerve,
causing the right-sided facial numbness; my Eustachian tube, making me deaf in one ear; and
the base of my skull, causing fatigue and pain.In that state of unabating pain and suffering, I
could see myself closing my eyes, letting go, losing consciousness and leaving it all behind.But I
clung on. If I could endure this misery for just one more week, it could be gone in the blink of an
eye. All I needed was for the tumor to be benign.SurgerySurgery was supposed to be
straightforward: remove the entire tumor with minimal damage to bone, muscle or nerve, then
sew me up. The procedure would last only a couple hours. By hour four, Eddy feared something
was amiss.Dr. Kaplan and his chief assistant emerged from the operating room. Pausing at the
edge of the waiting area, they beckoned Eddy aside, away from the other families anxiously
awaiting news of their own loved ones. Dr. Kaplan said I was stable, but there’d been some
complications. In the middle of surgery, I’d begun to bleed uncontrollably. An emergency
intravenous line was inserted into my ankle to transfuse in unit-after-unit of blood—more than
half the entire blood volume in my body had to be replenished.In the intensive care unit, I
groggily emerged from my anesthesia-induced slumber. The immediate sensation—an intrusive
tube stuck down my throat—was horrible. It prevented me from speaking and caused me to
continuously retch. I was weak and heavily sedated. Still, I managed to motion for somebody to
get the tube out. But it’d been left in place for an important purpose—to protect my airway in
case my throat were to close from surgery-related swelling. I continued to retch for a few hours
before someone finally extracted the tube. But by then, I’d already vomited a few times—with the
tube still down my throat. Ugh!I instantly noticed the absence of pain in my head. Wow, what a
difference from before, I thought. I’d almost forgotten how it felt to be without pain. A surge of
optimism coursed through me. Dr. Kaplan must have succeeded in getting it all out.When I was



stable enough, I was relocated to the surgical ward, where I would spend the next few days
recovering. I was so happy when Eddy and my family arrived. But I fatigued easily and slept
through most of the next two days.My energy slowly returned. Aside from a little weakness, I felt
well. My face looked quite normal, considering the scope of the surgery and the risk of nerve
damage. The trigeminal nerve, a large and important nerve bundle that exits the brain not far
above the jaw joint, had to be carefully protected while removing the tumor. Fanning out from the
trigeminal—like distributaries in a river delta—are a complex set of nerve branches that control
sensation and movement for that entire side of the face. Thankfully, my right eyelid opened and
closed just fine. The corner of my eye didn’t droop—something the medical residents kept
probing for during morning rounds. The right corner of my mouth, though, refused to cooperate,
making my smile lopsided.The only other visible evidence of my surgery was a four-inch incision
—extending from under my chin, up and back toward the angle of my jaw. Dr. Kaplan had
thoughtfully made his entry point along a crease line on my neck. And in closing me up, he’d
sutured it impeccably. Even the nurses couldn’t help but pause and admire his handiwork. I was
so happy and relieved to be on the path back to my normal self, blissfully unaware of the
emotional truck about to blindside me.The Final DiagnosisThe assistant surgeon popped in
without warning. In a matter-of-fact way, he informed me that my tumor was not benign; it was
highly malignant. Known as synovial sarcoma—it was one of the rarest forms of cancer: only 800
people in the entire United States are diagnosed with it annually.And then he left.As I sat on the
hospital bed, surrounded by Eddy and my family, the emotion welled up and gushed all at once. I
sobbed uncontrollably. The sobs crescendoed into a wail of anguish. I couldn’t breathe. My chest
ached. My body went limp as Eddy held me tight.This diagnosis meant that surgery would no
longer be the quick fix Eddy and I had hoped for. This diagnosis meant the risk of death had
increased dramatically. This diagnosis implied I’d have to run through the gauntlet of high doses
of radiation and chemotherapy. This diagnosis marked only the beginning of a long and difficult
road ahead.To my further dismay, I also found out the tumor had broken apart during surgery,
spilling its malignant contents all around inside my head and neck—as if loads of toxic, polluting,
cancerous cells had been suddenly dumped into the rivers of my bloodstream. Also, the surgical
margins were found to be positive, meaning microscopic cancer remained at the edges of the
surgical cuts. It was a matter of time before these would regrow into numerous satellite
tumors.So, I had started off thinking this was TMJ, then a bacterial infection, then I had been
diagnosed with a benign tumor, and then told it was cancer, which had then broken apart and
spilled inside my head during surgery, and finally, I received the news that it was an exceedingly
rare and highly aggressive cancer. Was all this really happening? What more could go wrong?
Messed up ChromosomesBefore surgery, I had asked the assistant surgeon if he would take a
picture of my tumor. Some might consider this morbid, but, as a biologist, I wanted to visualize
what was causing all of that physical and emotional anguish.The assistant surgeon had been
unable to comply. But I didn’t give up. If I couldn’t see how it looked to the naked eye, I wanted to
know how it appeared microscopically. I contacted the pathologist, who graciously provided me



with pictures of the cells. One picture showed the tumor’s chromosome spread.The human body
is made up of trillions of cells. Within the nucleus of each cell, there is a master program,
encoded in DNA. In a normal healthy human cell, this DNA is organized into 23 pairs of
chromosomes. Each pair comprises strands that are identical in length and pattern, except the
sex chromosomes in males. A chromosome spread involves taking a cell that’s about to divide,
cracking it open, taking a picture of the chromosomal content, then analyzing the copies and
pattern of each chromosome.When the chromosomes from my tumor were spread, hardly any
matching pairs were found! Instead of two identical copies of each chromosome, there were
anywhere from one to four copies—each exhibiting different lengths and patterns.They say a
picture is worth a thousand words. I knew this well, as I had spent most of the past decade
studying cells and bacteria under the microscope. The grotesque anomalies in the genetic
material meant these cells would never submit to the myriad mechanisms that regulate normal
growth behavior.Figure 2: LEFT: Chromosomes of a normal human cell: 22 matching pairs + X/Y
sex pair. RIGHT: Chromosomes from a cell of my tumor: gross deviation (1, 3, or 4 strands
instead of paired strands).The pathologist had also analyzed how quickly my tumor was growing
by measuring its mitotic index—a measure of how fast the tumor cells were cloning themselves.
The index registered at 14/10 high power fields (hpf). Wondering what this meant, I looked it up
on the internet. The search yielded a study done at the Dana-Farber Cancer Institute in Boston.
The study showed less than one in seven synovial sarcoma patients whose tumors had that
mitotic index would still be alive in ten years.1The chaos within my tumor instilled in me the
gravity of my situation. How could I fight this enemy that would never play by the rules? Alarmed
by the one-in-seven survival statistic, I searched for more information about my prognosis, but
the rareness of my cancer meant there was little data. Most of the medical websites offered only
murky descriptions, disclaiming “it all depends on the individual situation.” Yet, at every turn—
every website and research paper that I could find—a constant, undeniable refrain reinforced my
new reality—the ominous two words: poor prognosis.The large size and tight location of my
tumor, the contaminated margins and tumor spillage, the monstrous disarrangement of DNA, the
rapid rate of multiplication, and the droning message of a poor prognosis all conspired to
convince me that modern medicine could not protect me. The bright future that Eddy and I had
barely envisioned together—the culmination of five years of courtship and decades of education
and hard work—transmogrified into darkness, uncertainty and a sense of impending
death.Chapter 1Pain and NumbnessEDDY AND I HAD MUCH to look forward to. After seven
long years, I had finally earned my Ph.D. in biology. I then accepted a postdoctoral research
position to study the inner workings of bacteria at a research lab at Stanford University. Eddy
was living out his dream of starting his software consulting business. Life was good. It had
always been good for as far as I could remember.We'd been married for six months when the
headaches began. I’d rarely had headaches, so I attributed them to tiredness, probably from
juggling work and maintaining our new household. They occurred sporadically, pain jolting along
the right side of my face and racing upwards, from cheek to temple. They were bothersome, but



a cup of coffee usually banished them—at least until the next morning.Soon, I began to feel pain
in my upper right molars. Eating became a problem. Chewing triggered a terrible shooting pain.
Biting on a tender piece of chicken felt like trying to gnaw on the shell of a crab claw. I adapted
by chewing only on the left. It must be a cavity or a crack in my tooth, I figured. Strangely, my
dentist couldn’t find anything to explain my agony.Then, my right jaw began to click and pop
whenever I opened my mouth. The noises were loud and disconcerting. When I looked in the
mirror and gaped wide, my right jaw would jut out—as if dislocated at the joint. Aha! It had to be
temporomandibular joint disorder (TMJ), a dysfunction of the jaw often caused by clenching or
grinding of teeth during sleep. A quick internet search affirmed my hunch. Same symptoms,
same pain.But what was causing me to grind my teeth? The wedding? The new job? Moving in
with Eddy? Were they all subconsciously stressing me out somehow?In an attempt to isolate
this possibility, I purchased a do-it-yourself moldable mouthguard and began wearing it to bed,
hoping the cushion would realign my jaw and stop the pain. But the symptoms didn’t improve,
and only worsened with time. Eventually, I saw an Ear, Nose and Throat (ENT) specialist who
ordered a CT scan of my sinuses. It revealed no abnormalities. Based on my symptoms, the ENT
diagnosed me with TMJ, a common malady for those with bruxism: the involuntary grinding of
teeth during sleep. I patted myself on the back for guessing correctly.Months passed. My
symptoms worsened. I became dependent on ever-increasing amounts of coffee. The brew
tamed my headaches and the pain in my teeth. I faithfully wore the mouthguard during sleep,
hoping it would eventually allow my jaw to heal.On Christmas Day, my right ear began to throb.
Yet another symptom? What’s going on with me? Was this related to my jaw? At the time, we
were visiting Eddy’s family in Singapore. At a walk-in clinic, a doctor peeked into my ear canal
and noticed signs of infection—nothing major. He prescribed antibiotic drops. As we left the
clinic, I felt relieved, satisfied with the diagnosis.After some days of antibiotics, the throbbing
subsided. Then, all of a sudden, a numbness nested on the right side of my chin. The right side
again, I observed. The numbness spread to my lower lip. Soon, I could no longer feel the right tip
of my tongue.But the ENT said it was TMJ … so all this is probably referred pain or numbness
from the jaw, I rationalized.After the long trans-pacific flight home, the pressure in my right ear
refused to equalize. Again, I rationalized it away as a case of “airplane ear”—perhaps some
trapped mucus was blocking my Eustachian tube. The right side of my head felt perpetually
underwater, all sounds muted. Within days, I lost all hearing in my right ear.Despite the
crescendo of perplexing symptoms, I was glad to be back stateside, surrounded by the comforts
of home. I knew it would take some days to get over jet lag. But late into the second week, I still
felt constantly fatigued—even after a long night’s sleep.It was the day of our first wedding
anniversary! I had been eagerly awaiting this excuse for a nice meal out with Eddy. But the pain
from my teeth had become so intense that I had no appetite. We ended up going to a nearby
food court, where I picked at my food.My escalating symptoms deeply troubled Eddy. Unable to
take it any longer, he refused to accept that it was just TMJ. Right then and there, he insisted we
go see a doctor. I didn’t think my symptoms warranted an immediate visit. But the discomfort and



fatigue compelled me to comply.So, the rest of our first anniversary was spent at the urgent care
clinic—a rather unromantic setting. But it would eventually turn out to be the best anniversary gift
I could have received from Eddy.The Path to DiagnosisA critical turning point, the urgent care
visit finally set me on the path to correct diagnosis.At first, the doctor suspected some sort of
inflammation was causing my symptoms. She started me on Motrin. I quickly maxed out at the
highest permitted dose. Anything lower would conjure an immediate resurgence of pain. I
frequented the drugstore, where I repeatedly cleaned out their stock of Children’s Motrin: I
needed a liquid version, as I had difficulty swallowing pills. At the maximum adult dose, a bottle
lasted less than a day. I quickly became dependent on the Motrin, faithfully downing medicine-
cup shots every few hours, afraid that the pain would rear its ugly head were I to miss a
dose.Meanwhile, the urgent care doctor put in a referral for me to see a neurologist; she wanted
someone to follow up on the facial numbness. When I finally got to see the neurologist, he was
concerned that my symptoms were limited to one side of my head. He said there were certain
nerve conditions that might cause similar symptoms—but that they should also manifest in other
areas of the body. As a precaution, he ordered an MRI.By now, it was obvious that teeth grinding
couldn’t sufficiently explain my symptoms. Eddy and I had done our own research on the side.
We wondered if I had a stubborn bacterial infection. Perhaps it would explain the ear infection,
the inflammation and the swelling.The clinic’s MRI machines were fully booked for weeks, so we
opted to drive an hour to a branch across the San Francisco Bay. The sooner I got the scan, the
sooner I'd be referred to the next expert who could help unravel this mystery.I had just gotten
back to my work lab after the MRI and a quick lunch when my phone rang. It was the
neurologist.“You have a large tumor in your head! I’m having you see a head and neck surgeon
immediately!”A tumor in my head? I thought I’d heard incorrectly. My heart began to pound. With
the cell phone glued to my good ear, I dashed out of the lab and hid in the stairwell.Incredulous, I
asked if it could be an infection or an abscess masquerading as a tumor. I hoped the neurologist
would acknowledge the possibility, but he asserted that wasn’t the case.I was shocked. It was a
tumor all these months? How could this be? At the same time, I was strangely relieved to have
an answer to my mystery. The symptoms had bewildered us for almost half a year, disrupting
dates and outings and had spoiled the simple pleasure of eating. It took a while for reality to sink
in, for me to accept that the cause of my misery was a large mass in my head—about the size of
an egg.Terrifying thoughts crept in: Could this be cancer? Am I going to die? I’m still young, and
we’ve been married for only a year. Our life together is just beginning …But a tumor isn’t
necessarily cancer, I consoled myself … There’s still a chance they can cut this out … I’ll be rid
of the pain and symptoms, and I’ll go right back to life.Figure 1: Front view MRI shows 5 cm
tumor in my head (black arrow), pressing against my right jawbone (white arrow). (January
2008)Figure 1: Front view MRI shows 5 cm tumor in my head (black arrow), pressing against my
right jawbone (white arrow). (January 2008)First Time in a Cancer CenterThe neurologist had
me see a surgeon at the community clinic later that afternoon. The surgeon felt my case was
beyond his expertise, so he referred me to Stanford Cancer Center—just a stone’s throw away



from the lab where I worked on campus. I had walked past it day after day, never giving a thought
to what went on inside.My boss, Professor Lucy Shapiro, did everything she could to have me
see the right doctors. Her research lab was part of the Stanford Medical School. She made sure
my case wasn't lost amid the administrivia that sometimes plagues large hospitals. She got me
an appointment with Dr. Michael Kaplan, chief of head and neck surgery. Without her advocacy, I
would probably not be alive today.I’d hardly been sick throughout my life. The only time I’d seen a
doctor was for coughs and colds. It was surreal to be seeing someone for a tumor in my
head.The day of my appointment with Dr. Kaplan arrived. The physician’s assistant came in first
and took a detailed history. I recounted the progression of my symptoms, careful not to leave out
anything. Not long after he left, Dr. Kaplan entered and introduced himself. Cheerful and witty, he
cracked a joke to lighten the mood. If I’d been in a better state, I would have joined Eddy in
nervous laughter.My case had been discussed at the weekly multidisciplinary tumor board, a
meeting where a number of doctors—experts in different specialties—convene to review and
discuss the best treatment for patients. The details of my case had been analyzed by a medical
oncologist (one who prescribes chemo and understands the growth behavior of my cancer), a
radiation oncologist (who delivers radiation therapy to tumors), a surgeon, a radiologist (who
interprets scans), and a pathologist (who analyzes tumor tissue to pinpoint the type of my
cancer).Since I had not undergone any prior biopsy or surgery, there was no pathology
information to clarify what was in my head. All they had to go by was my MRI.Despite the lack of
pathology insight, the board believed that my tumor was most likely a benign schwannoma, a
type of nerve tumor—because it was round, clearly delineated and appeared well-encapsulated.
Most cancers are not so “neat and round.” Their uncontrolled, haphazard growth causes them to
form careless, sloppy borders as they drunkenly invade surrounding tissues.I had never heard of
a schwannoma. But the only thing I could think about was that Dr. Kaplan had said
schwannomas are benign. Eddy and I clung to that word.When normal cells mutate and no
longer play by the rules, they multiply uncontrollably, disregarding the normal balance between
growth and death. When enough of these cells amass, they form a tumor. If the tumor is benign,
these cells stay in that one spot in the body. But in cancerous tumors, malignant cells break free
from their normal confines and are swiftly carried away in the bloodstream or lymphatic system
to distant parts of the body where they form new colonies. This diaspora of cells from the mother
tumor is known as metastasis.In the majority of cases, it is metastasis that kills cancer patients.
The new colonies grow into full-fledged tumors, creating havoc around the body. Death can
come when tumors block or annex organs critical to life (such as the lung, liver, brain, intestines),
or when tumors damage blood vessels, causing irreparable internal bleeding. But if my tumor
was indeed benign, there was no risk of metastasis—and removing the solitary mass could cure
me.When cancer is suspected, doctors often obtain a biopsy sample—a small amount of tissue
from the patient’s tumor. They insert a needle into the tumor, guided by real time CT or
ultrasound imaging, then suck out some tissue for pathology analysis. They do this to gain
information about the tumor before cutting it out.Depending on the size and location of the



tumor, it may be important to first shrink it with radiation or chemotherapy. This is called
neoadjuvant therapy. Neoadjuvant therapy can loosen a tumor’s death-grip on adjacent critical
organs or blood vessels, strengthening the odds that subsequent surgery would thoroughly
remove the tumor.In my case, the tumor was causing so many symptoms that the impetus to
immediately remove it was irresistible. Immediate surgery would relieve my symptoms. As the
tumor board felt my tumor was benign, they didn't think a biopsy was needed, nor did they
prescribe neoadjuvant radiation or chemo. We jumped at the board’s recommendation. All we
could think about was getting that thing out of my head—and extinguishing the pain.Surgery was
promptly scheduled for a week later. I was grateful for Dr. Kaplan’s willingness to operate so
soon, and grateful that my boss, Professor Shapiro, had gotten me to see him so quickly. For the
first time in months, I felt optimistic.I had stopped taking Motrin a few days earlier. I wanted to
know—I wanted to feel—what the tumor was doing in my head. More importantly, the active
ingredient in Motrin is Ibuprofen, which thins the blood, and can lead to dangerous bleeding
during surgery; it was imperative that I expel it from my system in time for the operation.During
that week before surgery, as the Motrin wore off, the pain unleashed all at once. I knew that
Motrin was a pain-reliever, but I didn’t realize how much it had masked. I became instantly
bedridden, devoid of all energy. I began to vomit frequently and experienced persistent nausea.
Whenever I could muster enough strength to speak, it would be in bare whispers.Such was the
effect of this throbbing invader pushing hard against nerve, muscle and bone. It besieged all vital
structures: my throat, making it difficult to swallow; the roof of my mouth, causing extreme pain in
my teeth when I ate; my jawbone, making it difficult to open my mouth; my trigeminal nerve,
causing the right-sided facial numbness; my Eustachian tube, making me deaf in one ear; and
the base of my skull, causing fatigue and pain.In that state of unabating pain and suffering, I
could see myself closing my eyes, letting go, losing consciousness and leaving it all behind.But I
clung on. If I could endure this misery for just one more week, it could be gone in the blink of an
eye. All I needed was for the tumor to be benign.SurgerySurgery was supposed to be
straightforward: remove the entire tumor with minimal damage to bone, muscle or nerve, then
sew me up. The procedure would last only a couple hours. By hour four, Eddy feared something
was amiss.Dr. Kaplan and his chief assistant emerged from the operating room. Pausing at the
edge of the waiting area, they beckoned Eddy aside, away from the other families anxiously
awaiting news of their own loved ones. Dr. Kaplan said I was stable, but there’d been some
complications. In the middle of surgery, I’d begun to bleed uncontrollably. An emergency
intravenous line was inserted into my ankle to transfuse in unit-after-unit of blood—more than
half the entire blood volume in my body had to be replenished.In the intensive care unit, I
groggily emerged from my anesthesia-induced slumber. The immediate sensation—an intrusive
tube stuck down my throat—was horrible. It prevented me from speaking and caused me to
continuously retch. I was weak and heavily sedated. Still, I managed to motion for somebody to
get the tube out. But it’d been left in place for an important purpose—to protect my airway in
case my throat were to close from surgery-related swelling. I continued to retch for a few hours



before someone finally extracted the tube. But by then, I’d already vomited a few times—with the
tube still down my throat. Ugh!I instantly noticed the absence of pain in my head. Wow, what a
difference from before, I thought. I’d almost forgotten how it felt to be without pain. A surge of
optimism coursed through me. Dr. Kaplan must have succeeded in getting it all out.When I was
stable enough, I was relocated to the surgical ward, where I would spend the next few days
recovering. I was so happy when Eddy and my family arrived. But I fatigued easily and slept
through most of the next two days.My energy slowly returned. Aside from a little weakness, I felt
well. My face looked quite normal, considering the scope of the surgery and the risk of nerve
damage. The trigeminal nerve, a large and important nerve bundle that exits the brain not far
above the jaw joint, had to be carefully protected while removing the tumor. Fanning out from the
trigeminal—like distributaries in a river delta—are a complex set of nerve branches that control
sensation and movement for that entire side of the face. Thankfully, my right eyelid opened and
closed just fine. The corner of my eye didn’t droop—something the medical residents kept
probing for during morning rounds. The right corner of my mouth, though, refused to cooperate,
making my smile lopsided.The only other visible evidence of my surgery was a four-inch incision
—extending from under my chin, up and back toward the angle of my jaw. Dr. Kaplan had
thoughtfully made his entry point along a crease line on my neck. And in closing me up, he’d
sutured it impeccably. Even the nurses couldn’t help but pause and admire his handiwork. I was
so happy and relieved to be on the path back to my normal self, blissfully unaware of the
emotional truck about to blindside me.The Final DiagnosisThe assistant surgeon popped in
without warning. In a matter-of-fact way, he informed me that my tumor was not benign; it was
highly malignant. Known as synovial sarcoma—it was one of the rarest forms of cancer: only 800
people in the entire United States are diagnosed with it annually.And then he left.As I sat on the
hospital bed, surrounded by Eddy and my family, the emotion welled up and gushed all at once. I
sobbed uncontrollably. The sobs crescendoed into a wail of anguish. I couldn’t breathe. My chest
ached. My body went limp as Eddy held me tight.This diagnosis meant that surgery would no
longer be the quick fix Eddy and I had hoped for. This diagnosis meant the risk of death had
increased dramatically. This diagnosis implied I’d have to run through the gauntlet of high doses
of radiation and chemotherapy. This diagnosis marked only the beginning of a long and difficult
road ahead.To my further dismay, I also found out the tumor had broken apart during surgery,
spilling its malignant contents all around inside my head and neck—as if loads of toxic, polluting,
cancerous cells had been suddenly dumped into the rivers of my bloodstream. Also, the surgical
margins were found to be positive, meaning microscopic cancer remained at the edges of the
surgical cuts. It was a matter of time before these would regrow into numerous satellite
tumors.So, I had started off thinking this was TMJ, then a bacterial infection, then I had been
diagnosed with a benign tumor, and then told it was cancer, which had then broken apart and
spilled inside my head during surgery, and finally, I received the news that it was an exceedingly
rare and highly aggressive cancer. Was all this really happening? What more could go wrong?
Messed up ChromosomesBefore surgery, I had asked the assistant surgeon if he would take a



picture of my tumor. Some might consider this morbid, but, as a biologist, I wanted to visualize
what was causing all of that physical and emotional anguish.The assistant surgeon had been
unable to comply. But I didn’t give up. If I couldn’t see how it looked to the naked eye, I wanted to
know how it appeared microscopically. I contacted the pathologist, who graciously provided me
with pictures of the cells. One picture showed the tumor’s chromosome spread.The human body
is made up of trillions of cells. Within the nucleus of each cell, there is a master program,
encoded in DNA. In a normal healthy human cell, this DNA is organized into 23 pairs of
chromosomes. Each pair comprises strands that are identical in length and pattern, except the
sex chromosomes in males. A chromosome spread involves taking a cell that’s about to divide,
cracking it open, taking a picture of the chromosomal content, then analyzing the copies and
pattern of each chromosome.When the chromosomes from my tumor were spread, hardly any
matching pairs were found! Instead of two identical copies of each chromosome, there were
anywhere from one to four copies—each exhibiting different lengths and patterns.They say a
picture is worth a thousand words. I knew this well, as I had spent most of the past decade
studying cells and bacteria under the microscope. The grotesque anomalies in the genetic
material meant these cells would never submit to the myriad mechanisms that regulate normal
growth behavior.Figure 2: LEFT: Chromosomes of a normal human cell: 22 matching pairs + X/Y
sex pair. RIGHT: Chromosomes from a cell of my tumor: gross deviation (1, 3, or 4 strands
instead of paired strands).Figure 2: LEFT: Chromosomes of a normal human cell: 22 matching
pairs + X/Y sex pair. RIGHT: Chromosomes from a cell of my tumor: gross deviation (1, 3, or 4
strands instead of paired strands).The pathologist had also analyzed how quickly my tumor was
growing by measuring its mitotic index—a measure of how fast the tumor cells were cloning
themselves. The index registered at 14/10 high power fields (hpf). Wondering what this meant, I
looked it up on the internet. The search yielded a study done at the Dana-Farber Cancer Institute
in Boston. The study showed less than one in seven synovial sarcoma patients whose tumors
had that mitotic index would still be alive in ten years.1The chaos within my tumor instilled in me
the gravity of my situation. How could I fight this enemy that would never play by the rules?
Alarmed by the one-in-seven survival statistic, I searched for more information about my
prognosis, but the rareness of my cancer meant there was little data. Most of the medical
websites offered only murky descriptions, disclaiming “it all depends on the individual situation.”
Yet, at every turn—every website and research paper that I could find—a constant, undeniable
refrain reinforced my new reality—the ominous two words: poor prognosis.The large size and
tight location of my tumor, the contaminated margins and tumor spillage, the monstrous
disarrangement of DNA, the rapid rate of multiplication, and the droning message of a poor
prognosis all conspired to convince me that modern medicine could not protect me. The bright
future that Eddy and I had barely envisioned together—the culmination of five years of courtship
and decades of education and hard work—transmogrified into darkness, uncertainty and a
sense of impending death.Chapter 2A Damaged Immune SystemI WAS FINALLY HOME,
RELEASED from the confines of the hospital. The familiarity and comforts instilled a sense of



normalcy—an illusion that I had made it through the fire, and could finally relax. But Eddy and I
both knew it was a facade.I lay in bed, memory foam cradling my tired body. I turned toward
Eddy, who was exhausted from the intense nights of staying by my side at the hospital. He
stroked my hair as we smiled sadly at each other. “Get some rest,” he whispered, turning off the
lamp.As I lay staring into the darkness, vivid thoughts of death filled my imagination. I saw myself
at my own funeral. Eddy was there, his anguish inconsolable. Mom sobbed quietly. Dad held her
hand, expressionless. Matt and Ethan, my younger brothers, flanked Eddy, their arms around his
shoulders. They were all there: my grandmother, my aunts, uncles and five younger male
cousins.Tears streamed down my cheeks as I lay contemplating death. But I wasn't crying for
myself. I had peace and assurance of where I was going to be. Instead, I was sad for Eddy and
for my family, sad I couldn't comfort and assure them they need not mourn for me.The tears
soaked my pillow. I felt the wetness against my ears. I was tempted to dry them, but decided not
to stir as I didn't want to rouse Eddy. He deserved his much-needed rest. Quietly, I cried myself
to sleep …Little did I know that Eddy was still awake, unable to fall asleep despite his
exhaustion. He, too, lay in the dark, quiet as a mouse, also not wanting to rouse me. He had his
own anguish to deal with, as he would later share:One year of happiness together? Is that all we
get?It doesn’t seem fair … How can this happen to someone like her? From the first we met, I
wanted to spend the rest of my life with her. So gentle and giving. Always thinking about others …
She’s the best thing that’s ever happened … I moved to San Diego … waited five years for her
Ph.D. Now I have to watch her destroyed by chemo and radiation?And that poor prognosis …
Does it mean I’ll watch her die?Quietly, without tears, Eddy lulled himself to sleep.In the days
after surgery, we drew closer than ever before, holding each other tighter than ever before. The
sweet sadness that permeated our time together was broken only by visits from family and
friends. Their presence made us forget, for a moment, what lay ahead. In those days, we
discovered who our true friends were. Many journeyed from great distances to comfort and
encourage us. Some who were near stayed silent and distant.During those weeks of defining
solitude, something began to stir within. We had often read about cancer patients summoning
the will to fight for their lives. But we never understood what that meant until now. A seed of
determination had begun to germinate: a resolve to survive, no matter how poor the odds or how
hopeless the cause.We were going to fight—I for Eddy, and Eddy for me. If there were difficult
decisions, we were going to make them together and bear the consequences together, with no
regret. Whatever the treatment prescribed, I was ready to endure it—no matter how difficult,
debilitating or dangerous.The Medical OncologistTwo weeks after surgery, it was time to see the
medical oncologist. Aside from prescribing chemotherapy, she best understood the behavior of
my cancer—how fast it was growing, how likely it was to spread, how effective chemo would be
against it and whether it made sense to employ focal therapies such as radiation.“As you know,
you have synovial sarcoma,” said Dr. Jacobs. “The good news is we don’t see any regional lymph
nodes lighting up on the recent PET scan. Nor is there any evidence of spread to other parts of
your body.”“That’s awesome!” I said, breathing a sigh of relief.Lymph nodes exist throughout the



body. They act like filters, trapping foreign particles and cancer cells. None of the nodes in my
head or neck had lighted up, which would have signified a spread of cancer. Even better, the rest
of my body was clear.“Yes,” replied Dr. Jacobs. “But that doesn’t mean there’s no cancer in your
body. It just means there aren’t any detectable tumors.”“Now, the tumor in your head was quite
large—and it broke apart during surgery—so, estimating the size is tricky … but adding all the
pieces together, I’m going to say it was a five-and-a-half centimeter tumor.”My heart sank as I
began to recall the numerous studies warning that sarcomas larger than five centimeters have a
greater propensity to spread—and a much poorer prognosis.“Also, the margins were positive,
meaning there’s still microscopic tumor left in your head, surrounding the area where your
primary tumor was. We need to go after those remaining cancer cells—get them now before they
grow back. So what we’re going to do is first have Dr. Quynh Le over at Radiation Oncology treat
you. Rest assured, she’s very good at what she does.“After you receive high-dose radiation,
you’ll come back to me for chemo. Unlike radiation that can only treat one area, the goal of
chemo will be to go after cancer cells throughout your body—cells that may have broken off and
settled in distant organs.”“What organs does synovial sarcoma usually spread to?” I asked.“The
most common site is the lung. It can sometimes go to the brain or liver, or nearby lymph nodes.
But by far, the lung is where we see it most.“Again, the good thing is your PET scan doesn’t
show any evidence of tumor anywhere in your body. The chemo will address any metastatic
cancer still too small to be seen on the scans.”Dr. Jacobs said nothing about my prognosis. But
she instilled within us a sense that things were under control. She was going to go after my
cancer while it was still invisible. That sounded like a winning strategy. She was emphatic,
reassuring and authoritative, and the consultation left me hopeful. Despite the rarity of my
cancer, it felt good to know I was being treated by a sarcoma expert.I determined to cooperate
with Dr. Jacobs and the rest of my team. I would become the perfect patient. I would do anything
they asked of me.Burning RadiationSix weeks after surgery, it was time for my first dose of
radiation.Like a thick clump of crabgrass ripped from a lawn, only to leave thousands of invisible
seeds in the immediate boundary, surgery had failed to eradicate the cancer in the margins.
Radiation would burn those invisible cells, as if a gardener were to set a small sterilizing ring of
fire in and around the dirt patch that remained. In all, I was to receive 66 grays of radiation—3.3
million times that of a normal chest X-ray.1Radiation works by damaging cell DNA. Like a master
program, DNA controls how a cell grows, develops and acts. But a cell can repair its own
damaged DNA. So, in order to kill it, the rate of damage must overcome the ability for self-
repair.The radiation prescribed for me was to be spread over 30 fractions. By splitting into
smaller doses, normal cells get a day of rest in between the ten-minute, daily irradiations. The
break gives them time to heal and repair. But cancer cells, with their diminished ability to self-
repair, accumulate damage day after day and eventually die.The stakes were high; sarcomas
are known to develop resistance to radiation. Dr. Le had one chance to kill the remaining cancer
in my head with the thirty doses. She had to irradiate me with the highest possible amount. The
66 grays would be my lifetime limit. Beyond that, morbid side effects—non-healing ulcers,



infections and tissue death—could occur. If my cancer were to return, further radiation would be
out of the question.The daily irradiations were, at first, easy, quick and non-invasive. I felt
nothing. But as the days passed, side effects took their toll. I began to fatigue, finding it difficult to
keep my eyes open after the ten-minute sessions, as if I’d been out all day in the sun. We worked
hard to keep up my strength. I ate as much as I could, despite increasing pain in my mouth and
throat. My sense of taste disappeared. It was a strange experience. I had always luxuriated in
nuanced flavors, but now, I savored nothing.Then, I began to have difficulty eating altogether. I
stopped producing saliva. It hurt to eat with such a dry mouth. I developed excruciating mouth
sores and blisters. We had moved in with my parents before radiation began; Eddy tag-teamed
with mom to prepare juices and liquefied foods. Even the tiniest particles felt like sandpaper.
Meals became painstaking but necessary. I sat in front of the TV for hours with my gray sludge of
flavorless calories. Eyes glued to the screen, I watched enticing food shows and imagined
delectable flavors supplanting the tasteless nectar I reluctantly sucked through a straw.It was
critical that I finish every drop of the liquid meals. The radiation sent my body into a hyper-
metabolic state. I needed large amounts of calories just to maintain weight. Dr. Le had ordered
me to consume at least 2000 calories per day. We diligently recorded every calorie, adding
energy-dense foods like avocados and bananas to meet daily goals. Thankfully, in the weeks
following surgery before radiation, I had worked hard to bulk up to a hulking one hundred
pounds. Despite my efforts, I was already back down to ninety-three.My doctors advised me to
drink Ensure, a common protein drink full of sugar. But we were leery of the possibility that
dietary sugars could feed cancer and make it grow faster. The breakneck growth of tumors
requires a constant supply of energy. Unlike other cells, cancer cells don’t produce energy by
burning glucose with oxygen. Instead, they convert glucose inefficiently, wasting 95 percent of
available energy. To make up for the loss, they perform the conversion 100 times faster. This
unrelenting binge of profligate consumption can be seen with the PET-CT scan, the gold
standard for identifying active tumors, which works by detecting their rapid sugar uptake.The
idea that sugar can accelerate cancer is commonly dismissed as myth or naiveté—the argument
being all cells in our body need sugar, and therefore, there’s no practical way to reduce intake
just to slow down cancer. But what if this was a case where science might validate myth, given
enough time? There were valid scientific questions behind the sugar “myth,” such as how it
increases insulin and other hormones that can feed tumors.2 In any case, we didn’t see the
need to risk it. So, instead of Ensure, we blended chunks of meat into soup for protein, adding
tablespoonsful of oil to satisfy my calorie needs. In between meals, Eddy fed me eight cups of
freshly squeezed vegetable juice.Toward the end of radiation, the side effects became
unbearable. I took painkillers just to sip water. Counting down the days, I doubted I would
complete the thirty sessions. By now, my weight had dropped precipitously, breaching the ninety-
pound minimum I had set for myself. I was chronically fatigued and slept most of the day, waking
only for agonizing nourishment. Just when I thought I couldn’t go on, radiation
concluded.Amazingly, within days, my mouth and throat began to heal. I could soon eat and



drink without painkillers. Despite warnings of permanent loss, my sense of taste returned! Dr. Le
was surprised at how well I healed. Perhaps the eight daily cups of vegetable juice had done
some good? As I graduated from liquids to solids, I vowed never to take for granted the ability to
eat without pain.Figure 3: Being positioned for a radiation session. (March 2008)Caustic
ChemoTwo months after radiation, my mouth and throat had healed enough to begin chemo. If
the goal of radiation was to burn a ring of sterilizing fire around the crabgrass crater, the goal of
chemo would be to poison the entire yard with herbicide—just in case the wind had carried and
distributed its seeds to distant areas of the lawn.For the chemo, Dr. Jacobs prescribed an older
generation of deadly cytotoxics—drugs that killed fast-dividing cells in the body. I would receive
a combination of two: doxorubicin and ifosfamide. Newer targeted therapies block specific
mechanisms within certain cells, but these older drugs indiscriminately kill any rapidly dividing
cell—not just cancer cells, but also hair follicle, reproductive, skin and bone marrow cells. The
wholesale destruction poses a risk of serious—and sometimes deadly—side
effects.Doxorubicin was developed around the 1970s from a natural antibiotic.3 Known to some
as “Red Death” for its color, it carried a long list of side effects, including turning one’s urine red,
which was benign (albeit disconcerting). “Milder” effects included nausea, vomiting, mouth
ulcers, diarrhea, swelling and numbness in the feet and hands. More dangerous were liver
damage and a resurrection of radiation symptoms. But the most serious and lethal consequence
was irreversible damage to the heart—a progressive side effect that can appear decades later.4
To reduce the odds of these sequelae, Dr. Jacobs carefully tailored the dosage to my body
weight, making sure I wouldn’t receive anywhere close to my allowed lifetime limit of
doxorubicin.Ifosfamide, a derivative of mustard gas, was first approved for use in the U.S. in
1988. The latter was used in chemical warfare by German troops during World War I, causing
horrific blisters, sores, vomiting and bleeding in the lungs. Poisoned soldiers died slow and
painful deaths and were later found to have very low numbers of white blood cells. This led to
experimentation with treating lymphomas, a cancer of the blood. In 1967, a German
pharmaceutical company eliminated many of the toxicities from mustard gas, introducing the
new compound as ifosfamide.5 Despite the “improved” toxicity, ifosfamide had an even longer
list of side effects than doxorubicin. The milder ones included nausea, vomiting, diarrhea, hair
loss and mouth sores. More serious were chest pain, confusion, hallucinations, shortness of
breath, bloody stools and bladder damage leading to bloody urine. But the scariest
consequence was permanent destruction of bone marrow—where the cells of our immune
system are produced. Without enough immune cells, my body would fail to fight off infections;
microbes normally present in our bodies would become a mortal threat.It didn’t help that we had
just read of a young woman in her thirties—treated just months earlier for cancer—also at
Stanford. She died suddenly, her heart ravaged by “Red Death.”Many other cancer patients
receive chemo at the outpatient clinic and are able to go home the same day. Some are sent
home with portable pumps; a father of a friend played golf while the chemo infused into him.In
my case, the high concentrations of toxic drugs were too treacherous. I was to get five rounds of



chemo. Each round required a week’s stay in the hospital, during which I would receive 24-hour-
long infusions. I would be closely monitored for serious side effects. I wouldn’t be allowed to walk
beyond the ward because accidental spillage posed a major safety risk to others. The nurses
who came to administer the chemo would have to wear protective clothing and clear plastic face
shields when disposing the used chemo bags. And yet, these poisonous drugs would be infused
into my body.Infusing the toxic drugs directly was too damaging to my veins. So, there was one
last thing I needed before I could start chemo: a peripherally inserted central catheter (or PICC
line) needed to be placed into my upper arm. A specially trained nurse cut an opening in my skin
and threaded the long, flexible catheter from my upper arm all the way into my heart. In essence,
the snaking tube was a shielded channel through which caustic drugs could be infused. It would
protect the sensitive walls of my veins. Once within the heart, the poisons would be diluted by a
larger volume of blood, then swiftly dispersed to the rest of the body. The catheter also served
as a portal for other medications and supportive fluids, reducing my need to be stuck with a
needle.Figure 4: PICC line in my upper arm. Medications were infused through blue hubs and
traveled through thin blue tubing all the way into my heart.The first day of chemo arrived. I waited
hours for a hospital bed to become available, and more hours for the pharmacist to mix the
drugs. It was past midnight before the chemo finally started coursing through my veins. I drifted
off to sleep, exhausted from the long day and from the anticipation leading up to this
moment.Fifteen minutes in, I was jolted awake. A terrible, heavy sensation pervaded my chest. I
felt sick. Eddy was fast asleep, his body limp and awkwardly slumped in an uncomfortable-
looking chair next to my bed. I paged for my nurse, and she came rushing in.She was stunned;
almost all of the doxorubicin had infused into me. Instead of safely entering over a 24-hour
period, it’d sped into my body within a span of fifteen minutes. By then, Eddy was up, groggily
trying to make sense of what had transpired. As the reality of the nurse's panicked words sunk
in, our mental grappling was replaced by horror. Was “Red Death” going to kill me, just as it’d
killed the other young woman?What had caused the chemo to infuse so quickly? As is policy
when administering toxic drugs, two nurses had cross-checked the drug names, the drug
concentrations and the infusion pump settings. So, why the error? As it turned out, the
doxorubicin had raced into my body not because of human error. The culprit was a faulty infusion
pump.The next morning my oncologist came in to see me. She told me that doxorubicin is
sometimes given as a quick bolus, where the full amount is injected within a short period of time.
She assured me I would be all right. Yet, I somehow wasn’t entirely comforted.From then on, we
began to take ownership over my safety. We started asking questions. We made it a habit to
double check all medication, making sure I was being given the right drug at the right dosage. To
ensure that the accident didn’t recur, we visually tracked the drip rate of my chemo. We would
count the number of seconds between each drop, then watch for obvious deviations. No more
trusting the machines. If there were any medical mistake or machine malfunction, I would be the
one to suffer the real consequences.Figure 5: Bags of chemo, blood and saline infusing into me
(left). Saline bag containing “Red Death” (doxorubicin), wrapped up in dark plastic to protect it



from light (right).The Consequences of ChemoBetween rounds of chemo, I was sent home for
two weeks of rest. I quickly lost all hair. The mouth sores I suffered during radiation flared up,
resurrected by the twin toxic drugs. Fatigue set in, and I spent increasing portions of the day in
bed. But the most devastating impact occurred in my bone marrow.Bone marrow, the spongy,
inner core found in the larger bones of our body—such as the hips, thigh bones, arm bones and
breast bone—is where blood cells are produced. Within this spongy core, special immature
blood cells (stem cells) transform into different types of cells: red blood cells, platelets and white
blood cells. These white blood cells make up the immune system. They protect our body against
foreign invaders, infectious pathogens and even cancer. There are many kinds of white blood
cells, but the ones most important for defending against pathogens are called neutrophils. My
chemo weakened these the most.Neutrophils are the most abundant white blood cells in our
body. A normal healthy adult produces a hundred billion every day.6 They circulate in the
bloodstream until they detect inflammation, which marks the presence of an infection. Highly
pliable, they escape the bloodstream by squeezing through small gaps in between the walls of
tiny blood vessels. Having landed in the infected tissue, they wiggle their way toward the source
of infection, where they engulf invading microbes and pump them with deadly substances, finally
digesting them using enzymes. While a hundred billion neutrophils may sound like a lot, there
are about a hundred trillion microbes in the human body to subdue. If left unchecked by a dearth
of neutrophils, these normally benign microbes can overwhelm the body, leading to serious
infection or even death.After each round of chemo, my neutrophil count—the measure of
neutrophils in my blood—would begin to drop. In theory, the count would stabilize in about ten
days, then climb (signifying recovery). Before the next round of chemo, my blood had to be
tested. If my bone marrow had sufficiently healed, the count would register above a threshold,
making it safe to proceed.In order to help my bone marrow recover faster, I was prescribed
Neupogen, a stimulant. The active ingredient in Neupogen is G-CSF—a protein normally
produced by immune cells to summon reinforcements against invading pathogens. Injections of
G-CSF can prod the bone marrow to produce more white cells. In 1991, doctors began using it
to rescue chemo patients from fatal infections.7The Neupogen came in small, single-use
syringes, but at a big price—it wasn’t covered by insurance and cost thousands of dollars. We
were surprised at this first experience of having to pay thousands out-of-pocket for medicine; in
the years to come, we would end up paying hundreds of thousands more.The nurse instructed
me to self-inject the Neupogen into my thigh for seven days straight after each round of chemo. I
couldn’t bear the sight of the needles, so Eddy assumed the responsibility. It was Eddy’s first
experience injecting medicine; in the years to come, he’d inject me hundreds of times
more.Unfortunately, after the first round of chemo, the Neupogen failed to sufficiently raise my
neutrophil count. To allow my neutrophils to recover, my rest period was doubled, and the
second round of chemo was delayed. After the second round of chemo, Dr. Jacobs instructed
me to increase the number of Neupogen injections. The increased injections allowed me to start
my third round of chemo on time. But the damage to my bone marrow was accumulating, and



the fourth round of chemo was again delayed. Concerned that the delays were giving the cancer
too much time to recuperate, Dr. Jacobs reduced my chemo dosage by a quarter. Finally, in a
desperate attempt to coerce my bone marrow to produce more neutrophils, she instructed me to
inject Neupogen for two weeks straight—from the day the fourth round ended to the start of the
fifth round. The tenuous recovery of my neutrophils was an omen of what was to come.After the
fifth round, my neutrophils refused to rebound. They dropped further despite my having stopped
all chemo. The implications were serious—and potentially deadly. A complete failure of the bone
marrow meant my body would soon succumb to the trillions of microbes currently peacefully
coexisting within me. Had I survived five rounds of noxious chemo only to die from bacteria or
fungi rampaging through my body, no longer held in check by neutrophils?Concerned, we kept
in close touch with Dr. Jacobs, hoping she could do something for me beyond the weekly blood
tests. Dr. Jacobs referred us to the hematology department. But they merely confirmed the
obvious: chemo had damaged my bone marrow; there was nothing to do but wait and hope for
the best.A month passed, then two. My count kept dropping. Every Monday we drove to the
cancer center for blood work, praying that the latest test would finally reveal signs of recovery.
But none came. My neutrophil count lingered in the range of “mild” danger. When it dropped to
“moderate” danger, our concern became anxiety. Then, it suddenly plunged to the boundary
between “moderate” and “severe” danger.I received a call from Dr. Jacobs that morning.“I'm
really sorry,” she said. “There's nothing we can do for you.”Chapter 2A Damaged Immune
SystemI WAS FINALLY HOME, RELEASED from the confines of the hospital. The familiarity and
comforts instilled a sense of normalcy—an illusion that I had made it through the fire, and could
finally relax. But Eddy and I both knew it was a facade.I lay in bed, memory foam cradling my
tired body. I turned toward Eddy, who was exhausted from the intense nights of staying by my
side at the hospital. He stroked my hair as we smiled sadly at each other. “Get some rest,” he
whispered, turning off the lamp.As I lay staring into the darkness, vivid thoughts of death filled
my imagination. I saw myself at my own funeral. Eddy was there, his anguish inconsolable. Mom
sobbed quietly. Dad held her hand, expressionless. Matt and Ethan, my younger brothers,
flanked Eddy, their arms around his shoulders. They were all there: my grandmother, my aunts,
uncles and five younger male cousins.Tears streamed down my cheeks as I lay contemplating
death. But I wasn't crying for myself. I had peace and assurance of where I was going to be.
Instead, I was sad for Eddy and for my family, sad I couldn't comfort and assure them they need
not mourn for me.The tears soaked my pillow. I felt the wetness against my ears. I was tempted
to dry them, but decided not to stir as I didn't want to rouse Eddy. He deserved his much-needed
rest. Quietly, I cried myself to sleep …Little did I know that Eddy was still awake, unable to fall
asleep despite his exhaustion. He, too, lay in the dark, quiet as a mouse, also not wanting to
rouse me. He had his own anguish to deal with, as he would later share:One year of happiness
together? Is that all we get?It doesn’t seem fair … How can this happen to someone like her?
From the first we met, I wanted to spend the rest of my life with her. So gentle and giving. Always
thinking about others …She’s the best thing that’s ever happened … I moved to San Diego …



waited five years for her Ph.D. Now I have to watch her destroyed by chemo and radiation?And
that poor prognosis … Does it mean I’ll watch her die?Quietly, without tears, Eddy lulled himself
to sleep.In the days after surgery, we drew closer than ever before, holding each other tighter
than ever before. The sweet sadness that permeated our time together was broken only by visits
from family and friends. Their presence made us forget, for a moment, what lay ahead. In those
days, we discovered who our true friends were. Many journeyed from great distances to comfort
and encourage us. Some who were near stayed silent and distant.During those weeks of
defining solitude, something began to stir within. We had often read about cancer patients
summoning the will to fight for their lives. But we never understood what that meant until now. A
seed of determination had begun to germinate: a resolve to survive, no matter how poor the
odds or how hopeless the cause.We were going to fight—I for Eddy, and Eddy for me. If there
were difficult decisions, we were going to make them together and bear the consequences
together, with no regret. Whatever the treatment prescribed, I was ready to endure it—no matter
how difficult, debilitating or dangerous.The Medical OncologistTwo weeks after surgery, it was
time to see the medical oncologist. Aside from prescribing chemotherapy, she best understood
the behavior of my cancer—how fast it was growing, how likely it was to spread, how effective
chemo would be against it and whether it made sense to employ focal therapies such as
radiation.“As you know, you have synovial sarcoma,” said Dr. Jacobs. “The good news is we
don’t see any regional lymph nodes lighting up on the recent PET scan. Nor is there any
evidence of spread to other parts of your body.”“That’s awesome!” I said, breathing a sigh of
relief.Lymph nodes exist throughout the body. They act like filters, trapping foreign particles and
cancer cells. None of the nodes in my head or neck had lighted up, which would have signified a
spread of cancer. Even better, the rest of my body was clear.“Yes,” replied Dr. Jacobs. “But that
doesn’t mean there’s no cancer in your body. It just means there aren’t any detectable
tumors.”“Now, the tumor in your head was quite large—and it broke apart during surgery—so,
estimating the size is tricky … but adding all the pieces together, I’m going to say it was a five-
and-a-half centimeter tumor.”My heart sank as I began to recall the numerous studies warning
that sarcomas larger than five centimeters have a greater propensity to spread—and a much
poorer prognosis.“Also, the margins were positive, meaning there’s still microscopic tumor left in
your head, surrounding the area where your primary tumor was. We need to go after those
remaining cancer cells—get them now before they grow back. So what we’re going to do is first
have Dr. Quynh Le over at Radiation Oncology treat you. Rest assured, she’s very good at what
she does.“After you receive high-dose radiation, you’ll come back to me for chemo. Unlike
radiation that can only treat one area, the goal of chemo will be to go after cancer cells
throughout your body—cells that may have broken off and settled in distant organs.”“What
organs does synovial sarcoma usually spread to?” I asked.“The most common site is the lung. It
can sometimes go to the brain or liver, or nearby lymph nodes. But by far, the lung is where we
see it most.“Again, the good thing is your PET scan doesn’t show any evidence of tumor
anywhere in your body. The chemo will address any metastatic cancer still too small to be seen



on the scans.”Dr. Jacobs said nothing about my prognosis. But she instilled within us a sense
that things were under control. She was going to go after my cancer while it was still invisible.
That sounded like a winning strategy. She was emphatic, reassuring and authoritative, and the
consultation left me hopeful. Despite the rarity of my cancer, it felt good to know I was being
treated by a sarcoma expert.I determined to cooperate with Dr. Jacobs and the rest of my team. I
would become the perfect patient. I would do anything they asked of me.Burning RadiationSix
weeks after surgery, it was time for my first dose of radiation.Like a thick clump of crabgrass
ripped from a lawn, only to leave thousands of invisible seeds in the immediate boundary,
surgery had failed to eradicate the cancer in the margins. Radiation would burn those invisible
cells, as if a gardener were to set a small sterilizing ring of fire in and around the dirt patch that
remained. In all, I was to receive 66 grays of radiation—3.3 million times that of a normal chest X-
ray.1Radiation works by damaging cell DNA. Like a master program, DNA controls how a cell
grows, develops and acts. But a cell can repair its own damaged DNA. So, in order to kill it, the
rate of damage must overcome the ability for self-repair.The radiation prescribed for me was to
be spread over 30 fractions. By splitting into smaller doses, normal cells get a day of rest in
between the ten-minute, daily irradiations. The break gives them time to heal and repair. But
cancer cells, with their diminished ability to self-repair, accumulate damage day after day and
eventually die.The stakes were high; sarcomas are known to develop resistance to radiation. Dr.
Le had one chance to kill the remaining cancer in my head with the thirty doses. She had to
irradiate me with the highest possible amount. The 66 grays would be my lifetime limit. Beyond
that, morbid side effects—non-healing ulcers, infections and tissue death—could occur. If my
cancer were to return, further radiation would be out of the question.The daily irradiations were,
at first, easy, quick and non-invasive. I felt nothing. But as the days passed, side effects took their
toll. I began to fatigue, finding it difficult to keep my eyes open after the ten-minute sessions, as if
I’d been out all day in the sun. We worked hard to keep up my strength. I ate as much as I could,
despite increasing pain in my mouth and throat. My sense of taste disappeared. It was a strange
experience. I had always luxuriated in nuanced flavors, but now, I savored nothing.Then, I began
to have difficulty eating altogether. I stopped producing saliva. It hurt to eat with such a dry
mouth. I developed excruciating mouth sores and blisters. We had moved in with my parents
before radiation began; Eddy tag-teamed with mom to prepare juices and liquefied foods. Even
the tiniest particles felt like sandpaper. Meals became painstaking but necessary. I sat in front of
the TV for hours with my gray sludge of flavorless calories. Eyes glued to the screen, I watched
enticing food shows and imagined delectable flavors supplanting the tasteless nectar I
reluctantly sucked through a straw.It was critical that I finish every drop of the liquid meals. The
radiation sent my body into a hyper-metabolic state. I needed large amounts of calories just to
maintain weight. Dr. Le had ordered me to consume at least 2000 calories per day. We diligently
recorded every calorie, adding energy-dense foods like avocados and bananas to meet daily
goals. Thankfully, in the weeks following surgery before radiation, I had worked hard to bulk up to
a hulking one hundred pounds. Despite my efforts, I was already back down to ninety-three.My



doctors advised me to drink Ensure, a common protein drink full of sugar. But we were leery of
the possibility that dietary sugars could feed cancer and make it grow faster. The breakneck
growth of tumors requires a constant supply of energy. Unlike other cells, cancer cells don’t
produce energy by burning glucose with oxygen. Instead, they convert glucose inefficiently,
wasting 95 percent of available energy. To make up for the loss, they perform the conversion 100
times faster. This unrelenting binge of profligate consumption can be seen with the PET-CT
scan, the gold standard for identifying active tumors, which works by detecting their rapid sugar
uptake.The idea that sugar can accelerate cancer is commonly dismissed as myth or naiveté—
the argument being all cells in our body need sugar, and therefore, there’s no practical way to
reduce intake just to slow down cancer. But what if this was a case where science might validate
myth, given enough time? There were valid scientific questions behind the sugar “myth,” such as
how it increases insulin and other hormones that can feed tumors.2 In any case, we didn’t see
the need to risk it. So, instead of Ensure, we blended chunks of meat into soup for protein,
adding tablespoonsful of oil to satisfy my calorie needs. In between meals, Eddy fed me eight
cups of freshly squeezed vegetable juice.Toward the end of radiation, the side effects became
unbearable. I took painkillers just to sip water. Counting down the days, I doubted I would
complete the thirty sessions. By now, my weight had dropped precipitously, breaching the ninety-
pound minimum I had set for myself. I was chronically fatigued and slept most of the day, waking
only for agonizing nourishment. Just when I thought I couldn’t go on, radiation
concluded.Amazingly, within days, my mouth and throat began to heal. I could soon eat and
drink without painkillers. Despite warnings of permanent loss, my sense of taste returned! Dr. Le
was surprised at how well I healed. Perhaps the eight daily cups of vegetable juice had done
some good? As I graduated from liquids to solids, I vowed never to take for granted the ability to
eat without pain.Figure 3: Being positioned for a radiation session. (March 2008)Figure 3: Being
positioned for a radiation session. (March 2008)Caustic ChemoTwo months after radiation, my
mouth and throat had healed enough to begin chemo. If the goal of radiation was to burn a ring
of sterilizing fire around the crabgrass crater, the goal of chemo would be to poison the entire
yard with herbicide—just in case the wind had carried and distributed its seeds to distant areas
of the lawn.For the chemo, Dr. Jacobs prescribed an older generation of deadly cytotoxics—
drugs that killed fast-dividing cells in the body. I would receive a combination of two: doxorubicin
and ifosfamide. Newer targeted therapies block specific mechanisms within certain cells, but
these older drugs indiscriminately kill any rapidly dividing cell—not just cancer cells, but also
hair follicle, reproductive, skin and bone marrow cells. The wholesale destruction poses a risk of
serious—and sometimes deadly—side effects.Doxorubicin was developed around the 1970s
from a natural antibiotic.3 Known to some as “Red Death” for its color, it carried a long list of side
effects, including turning one’s urine red, which was benign (albeit disconcerting). “Milder”
effects included nausea, vomiting, mouth ulcers, diarrhea, swelling and numbness in the feet
and hands. More dangerous were liver damage and a resurrection of radiation symptoms. But
the most serious and lethal consequence was irreversible damage to the heart—a progressive



side effect that can appear decades later.4 To reduce the odds of these sequelae, Dr. Jacobs
carefully tailored the dosage to my body weight, making sure I wouldn’t receive anywhere close
to my allowed lifetime limit of doxorubicin.Ifosfamide, a derivative of mustard gas, was first
approved for use in the U.S. in 1988. The latter was used in chemical warfare by German troops
during World War I, causing horrific blisters, sores, vomiting and bleeding in the lungs. Poisoned
soldiers died slow and painful deaths and were later found to have very low numbers of white
blood cells. This led to experimentation with treating lymphomas, a cancer of the blood. In 1967,
a German pharmaceutical company eliminated many of the toxicities from mustard gas,
introducing the new compound as ifosfamide.5 Despite the “improved” toxicity, ifosfamide had
an even longer list of side effects than doxorubicin. The milder ones included nausea, vomiting,
diarrhea, hair loss and mouth sores. More serious were chest pain, confusion, hallucinations,
shortness of breath, bloody stools and bladder damage leading to bloody urine. But the scariest
consequence was permanent destruction of bone marrow—where the cells of our immune
system are produced. Without enough immune cells, my body would fail to fight off infections;
microbes normally present in our bodies would become a mortal threat.It didn’t help that we had
just read of a young woman in her thirties—treated just months earlier for cancer—also at
Stanford. She died suddenly, her heart ravaged by “Red Death.”Many other cancer patients
receive chemo at the outpatient clinic and are able to go home the same day. Some are sent
home with portable pumps; a father of a friend played golf while the chemo infused into him.In
my case, the high concentrations of toxic drugs were too treacherous. I was to get five rounds of
chemo. Each round required a week’s stay in the hospital, during which I would receive 24-hour-
long infusions. I would be closely monitored for serious side effects. I wouldn’t be allowed to walk
beyond the ward because accidental spillage posed a major safety risk to others. The nurses
who came to administer the chemo would have to wear protective clothing and clear plastic face
shields when disposing the used chemo bags. And yet, these poisonous drugs would be infused
into my body.Infusing the toxic drugs directly was too damaging to my veins. So, there was one
last thing I needed before I could start chemo: a peripherally inserted central catheter (or PICC
line) needed to be placed into my upper arm. A specially trained nurse cut an opening in my skin
and threaded the long, flexible catheter from my upper arm all the way into my heart. In essence,
the snaking tube was a shielded channel through which caustic drugs could be infused. It would
protect the sensitive walls of my veins. Once within the heart, the poisons would be diluted by a
larger volume of blood, then swiftly dispersed to the rest of the body. The catheter also served
as a portal for other medications and supportive fluids, reducing my need to be stuck with a
needle.Figure 4: PICC line in my upper arm. Medications were infused through blue hubs and
traveled through thin blue tubing all the way into my heart.Figure 4: PICC line in my upper arm.
Medications were infused through blue hubs and traveled through thin blue tubing all the way
into my heart.The first day of chemo arrived. I waited hours for a hospital bed to become
available, and more hours for the pharmacist to mix the drugs. It was past midnight before the
chemo finally started coursing through my veins. I drifted off to sleep, exhausted from the long



day and from the anticipation leading up to this moment.Fifteen minutes in, I was jolted awake. A
terrible, heavy sensation pervaded my chest. I felt sick. Eddy was fast asleep, his body limp and
awkwardly slumped in an uncomfortable-looking chair next to my bed. I paged for my nurse, and
she came rushing in.She was stunned; almost all of the doxorubicin had infused into me. Instead
of safely entering over a 24-hour period, it’d sped into my body within a span of fifteen minutes.
By then, Eddy was up, groggily trying to make sense of what had transpired. As the reality of the
nurse's panicked words sunk in, our mental grappling was replaced by horror. Was “Red Death”
going to kill me, just as it’d killed the other young woman?What had caused the chemo to infuse
so quickly? As is policy when administering toxic drugs, two nurses had cross-checked the drug
names, the drug concentrations and the infusion pump settings. So, why the error? As it turned
out, the doxorubicin had raced into my body not because of human error. The culprit was a faulty
infusion pump.The next morning my oncologist came in to see me. She told me that doxorubicin
is sometimes given as a quick bolus, where the full amount is injected within a short period of
time. She assured me I would be all right. Yet, I somehow wasn’t entirely comforted.From then
on, we began to take ownership over my safety. We started asking questions. We made it a habit
to double check all medication, making sure I was being given the right drug at the right dosage.
To ensure that the accident didn’t recur, we visually tracked the drip rate of my chemo. We would
count the number of seconds between each drop, then watch for obvious deviations. No more
trusting the machines. If there were any medical mistake or machine malfunction, I would be the
one to suffer the real consequences.Figure 5: Bags of chemo, blood and saline infusing into me
(left). Saline bag containing “Red Death” (doxorubicin), wrapped up in dark plastic to protect it
from light (right).Figure 5: Bags of chemo, blood and saline infusing into me (left). Saline bag
containing “Red Death” (doxorubicin), wrapped up in dark plastic to protect it from light
(right).The Consequences of ChemoBetween rounds of chemo, I was sent home for two weeks
of rest. I quickly lost all hair. The mouth sores I suffered during radiation flared up, resurrected by
the twin toxic drugs. Fatigue set in, and I spent increasing portions of the day in bed. But the
most devastating impact occurred in my bone marrow.Bone marrow, the spongy, inner core
found in the larger bones of our body—such as the hips, thigh bones, arm bones and breast
bone—is where blood cells are produced. Within this spongy core, special immature blood cells
(stem cells) transform into different types of cells: red blood cells, platelets and white blood cells.
These white blood cells make up the immune system. They protect our body against foreign
invaders, infectious pathogens and even cancer. There are many kinds of white blood cells, but
the ones most important for defending against pathogens are called neutrophils. My chemo
weakened these the most.Neutrophils are the most abundant white blood cells in our body. A
normal healthy adult produces a hundred billion every day.6 They circulate in the bloodstream
until they detect inflammation, which marks the presence of an infection. Highly pliable, they
escape the bloodstream by squeezing through small gaps in between the walls of tiny blood
vessels. Having landed in the infected tissue, they wiggle their way toward the source of
infection, where they engulf invading microbes and pump them with deadly substances, finally



digesting them using enzymes. While a hundred billion neutrophils may sound like a lot, there
are about a hundred trillion microbes in the human body to subdue. If left unchecked by a dearth
of neutrophils, these normally benign microbes can overwhelm the body, leading to serious
infection or even death.After each round of chemo, my neutrophil count—the measure of
neutrophils in my blood—would begin to drop. In theory, the count would stabilize in about ten
days, then climb (signifying recovery). Before the next round of chemo, my blood had to be
tested. If my bone marrow had sufficiently healed, the count would register above a threshold,
making it safe to proceed.In order to help my bone marrow recover faster, I was prescribed
Neupogen, a stimulant. The active ingredient in Neupogen is G-CSF—a protein normally
produced by immune cells to summon reinforcements against invading pathogens. Injections of
G-CSF can prod the bone marrow to produce more white cells. In 1991, doctors began using it
to rescue chemo patients from fatal infections.7The Neupogen came in small, single-use
syringes, but at a big price—it wasn’t covered by insurance and cost thousands of dollars. We
were surprised at this first experience of having to pay thousands out-of-pocket for medicine; in
the years to come, we would end up paying hundreds of thousands more.The nurse instructed
me to self-inject the Neupogen into my thigh for seven days straight after each round of chemo. I
couldn’t bear the sight of the needles, so Eddy assumed the responsibility. It was Eddy’s first
experience injecting medicine; in the years to come, he’d inject me hundreds of times
more.Unfortunately, after the first round of chemo, the Neupogen failed to sufficiently raise my
neutrophil count. To allow my neutrophils to recover, my rest period was doubled, and the
second round of chemo was delayed. After the second round of chemo, Dr. Jacobs instructed
me to increase the number of Neupogen injections. The increased injections allowed me to start
my third round of chemo on time. But the damage to my bone marrow was accumulating, and
the fourth round of chemo was again delayed. Concerned that the delays were giving the cancer
too much time to recuperate, Dr. Jacobs reduced my chemo dosage by a quarter. Finally, in a
desperate attempt to coerce my bone marrow to produce more neutrophils, she instructed me to
inject Neupogen for two weeks straight—from the day the fourth round ended to the start of the
fifth round. The tenuous recovery of my neutrophils was an omen of what was to come.After the
fifth round, my neutrophils refused to rebound. They dropped further despite my having stopped
all chemo. The implications were serious—and potentially deadly. A complete failure of the bone
marrow meant my body would soon succumb to the trillions of microbes currently peacefully
coexisting within me. Had I survived five rounds of noxious chemo only to die from bacteria or
fungi rampaging through my body, no longer held in check by neutrophils?Concerned, we kept
in close touch with Dr. Jacobs, hoping she could do something for me beyond the weekly blood
tests. Dr. Jacobs referred us to the hematology department. But they merely confirmed the
obvious: chemo had damaged my bone marrow; there was nothing to do but wait and hope for
the best.A month passed, then two. My count kept dropping. Every Monday we drove to the
cancer center for blood work, praying that the latest test would finally reveal signs of recovery.
But none came. My neutrophil count lingered in the range of “mild” danger. When it dropped to



“moderate” danger, our concern became anxiety. Then, it suddenly plunged to the boundary
between “moderate” and “severe” danger.I received a call from Dr. Jacobs that morning.“I'm
really sorry,” she said. “There's nothing we can do for you.”
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Hopeful Friend, “Patients, care givers/pharmaceutical executives, policy makers - all will
benefit!!. The authors are uniquely qualify to write on this subject. This is first hand experience
and they have the technical background to do the research, understand the science, and
communicate not as an academic discussion but a practical quest for life. Everyone without the
technical foundation can follow becsuse the authors are patient and skilful to explain. They
anticipate where we might have need for education on the subject matter and give just enough
explanation in the right places to avoid losing us, while not being laboriously technical that also
would overwhelm us. The interesting diagrams really help to illustrate how the amazing defense
mechanisms work in our body. I was hooked! I find the book helpful at different levels:For
patients - it definitely gives hope but also wise suggestions on how to approach the scary
diagnosis of cancer. The advice to be vigilant and responsible for seeking medical opinions and
evaluating the different options while being sensitive to how each the body is responding to the
treatment is very practical and insightful. The power of mutual encouragement between patients
cannot be overstated. The resources at the end of the book, even the acknowledgement of the
medical professionals and organizations , are helpful guides for where and how to look for
help.For care takers - the compassionate, humble, and sensible caregivers and researchers are
rightly honored in this book because they are able to bring healing in more levels than one. I am
especially moved by the tribute to Dr old. There are also great lessons for those who have grown
so accustomed to traditional approaches that they have lost the ability to think critically and the
passion to be dissatisfied with compromised healing, especially in cases where the traditional
methods have proven almost 100% failure rate. There is no place for power struggles or
professional pride when it comes to other people's lives. There is nothing safe about a failed
approach!!For care givers and pharmaceutical executives - it is unethical to hold patients
hostage to profit making, and the authors are not afraid to expose that. This short sightedness
would only bring more distrust, more law suits for malpractice, and ridiculous costs for everyone.
Only crooked lawyers benefit and we have enough of them in our government!!For policy makers
- what is wrong with the picture that cure is drastically cheaper in countries outside of the U.S.
like Germany? This book shows that reforming the insurance side of the American medical
system is useless. Unless the waste is cut out and cure is affordable, most of the American
people could not take advantage of the advance technologies that we take pride in! What is the
use of being cutting edge when most of the people are cut out of it? It shows that the policy
makers and administrators are too beauracratic, legalistic, and incompetent to strike a balance
to benefit those who really need it. What is the justification for forcing dying patients to go with
failed treatments while preventing them to try new but sound approaches? Why make it extra
hard for researchers like Dr. Old to pursue what they have shown to be theoretically defensible?
The authors present facts and figures that calls for urgent review. The FDA should be leaders to
open ways for sound approaches, not followers of the market, or they are a burden to the society



as the governing body.Kudos to the Chee’s. Your sufferings and hard work have not gone to
waste. Dr. Old would be pleased if he had a chance to read your book - or he might already have
had an inkling on it...”

tfshao, “This is a must read book for cancer patients. It did not take very long for me to finish
reading this book. It is intense but very readable. As a cancer patient, I resonate to every little
mental experience that Rene went thru and most likely only at a less traumatic level as my
sarcoma was much easier to deal with than hers. True to their scientific training, both them
obviously kept detail notes and data of their journey. All interested readers would be thankful that
they shared in so personal way that one can feel as one reads. As an engineer, I appreciate
greatly the lessons learned approach periodically through out the book. I book marked every one
of them. The last one third of the book of summarizing their understanding of the cancer and
immunotherapy (with all the relevant reference articles) approach is really a treasure for people
who want to gain the knowledge and add to their war chest in dealing with their cancer.
Throughout the book, it shows the scientific conviction and determination by their desire and
willingness to re-examine the well known practices and explore new ways and try them faced
with uncertainty but always based on, at a minimum, plausible theory and evidences. That takes
abundant courage and I was scare for them but most of all admire both of them. Their love for
each other sustained their fight for the cure through the failures and uncertainties. Even in facing
seemingly certain death prognosis their humors showed through.Nine years after my own
resection of sarcoma I am free of signs of cancer. I still continue with most of the supplements
recommended by Dr. Raymond Chang and my loving wife helps me to control my diet but I find
myself becoming perhaps a little over relaxed. Reading this book kicked my butt to think over
and improve my diet and exercises. I thank the authors sincerely. A cancer patient should never
take for granted that he is free from cancer.”

Ornojo, “I just finished reading this book and am amazed at the journey Rene and Eddy took in
order .... I just finished reading this book and am amazed at the journey Rene and Eddy took in
order to beat her odds of a rare and aggressive cancer. I knew Rene from when she was a
graduate student at UCSD. She's an extremely smart, detail oriented, dedicated and
responsible individual. I only heard that she had cancer, but didn't understand how aggressive it
was and how long she had to suffer from it. I am blown away, but not surprised at the lengths her
and Eddy went through to research, travel, take risks, spend their life savings and give up all
their time to find a cure. Rene puts her heart into everything she does. In reading this book, I
can hear her voice in the conversations in the book as if I'm there. I can feel the pain of what
they were going through. I am so grateful that she decided to share her knowledge through this
book to help others. Although I do not have cancer right now, it has already inspired me to take
action for my own health - especially in eating foods that will boost my immune system. I highly
recommend this book to any cancer paitent or their families as this is a true success story from



someone who's been through it all.”

Ebook Library Reader, “Can't recommend this book enough!. This book is incredible. Battling
stage 4 cancer, it gives us hope. It uplifts us to read it, and will remind you of the amazing fight
your body has in it, even if it doesn't always feel like it. It opened our eyes to a whole new type of
cancer treatment and has given us the drive to try and achieve this. Brilliantly written, with just
enough science to help us understand but not be too overwhelming, and also includes all the
resources for further information should you wish to get it.”

Gerrit Ulrike Schramm, “Aktive Fiebertherapie. Dieses Buch ist absolut empfehlenswert. Es ist
auf Englisch, liest sich aber gut. Ich bin Heilpraktikerin und wende diese Therapie mit Erfolg an.
Leider ist sie den wenigsten bekannt. Heute versteht man unter Fiebertherapie die
Hyperthermie. Die Hyperthermie ist aber nur eine passive Überwärmung. Die aktive
Fiebertherapie geht viel tiefer und stimmuliert das komplette Immunsystem. Eine große Hilfe bei
allen chronisch entzündlichen Erkrankungen wie Arthritis, Rheuma, Krebs, etc.”

justlory, “Very good book. A must have book for any person with Sarcoma, or Synovial Sarcoma.
Good and useful information on how you should tackle it”

wontonwoo, “      .                                                                
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