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Advance Praise for Everyday Miracles





“Propelled by compassion and intellect, Dr. Richard Burt’s journey of scientific discovery led to a breakthrough treatment for autoimmune disease resulting in hundreds of sufferers living disease-free. Everyday Miracles is his story and theirs—displays of courage and perseverance against conventional thinking and disease will find you in awe on one page and angry on another. As a catastrophic illness survivor, I, along with my family, share the gratitude felt by the individuals profiled in this book and we are very thankful for Richard’s brilliant mind and compassionate heart. As a former United States congressman and senator, [I know] there is much to gain from following Dr. Burt’s lead and challenging conventional wisdom on the treatment of disease.”


—U.S. Senator Mark Kirk (IL)


“Dr. Richard Burt tells us in Everyday Miracles that ‘Medicine is the interface between the humanities and science.’ The author’s fascinating journey takes us on our own discovery of humanity and medical and healthcare systems and structures for advancing knowledge and healthcare. Dr. Burt has a unique voice and a powerful set of stories to tell.”


—Professor Henry Bienen, PhD, President Emeritus, President Northwestern University (1995 to 2009)


“An inspirational book by a pioneering physician whose humanity and empathy shine from every page. Dr. Burt really understands the terrible toll of autoimmune conditions—the pain of gradually losing one’s essential self to MS or Crohn’s disease—and has dedicated his life to finding a new answer. It’s a must-read for patients and doctors alike.”


—Caroline Wyatt, Award-winning International Broadcaster and Journalist


“Inspiring and often deeply humanistic. In Everyday Miracles, Professor Richard Burt, the preeminent physician-scientist in the field of stem cell transplantation for autoimmune diseases, offers insight through a beautifully written book into a pathway for hope and cures.”


—James Mason MD, Professor of Medicine, Scripps Clinic, USA


“As a physician looking after people with multiple sclerosis, I found this book to be both moving and insightful. Its heartwarming stories give an accurate reflection of the true cost of this devastating illness and the human ingenuity [that’s needed] trying to find a cure for it. This is an essential read for everyone with multiple sclerosis, systemic sclerosis, or other autoimmune diseases.”


—Basil Sharrack, PhD, Professor of Neurology, University of Sheffield, UK


“Everyday Miracles is an engaging explanation of a new treatment that has fundamentally changed the natural history of multiple sclerosis and other autoimmune diseases. It is out-of-the-box thinking that advances science and medicine with a depth of conscience. Its impact will extend well beyond these diseases and patients as it teaches us about the ethics of our societies and medical care. It is a window into curing diseases and a window into ourselves.”


—Dominique Farge MD, PhD, Professor of Medicine, Université Paris-Cité, France
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I wrote this text for patients with autoimmune diseases. There is hope, and with all new advances, new doors open, but new questions and difficulties arise. I want to thank my patients for their trust and strength.


I also thank Shalina, Michael, Rajan, Reena, and Shantha for tolerating my indulgence in opening a new frontier. Their faith and support were extraordinary.


Finally, I want to convey my gratitude to all the positive-energy people, both within and outside the medical field, who supported me on this journey.
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THE DALAI LAMA


FOREWORD


I marvel at the advancements that have been made in science and technology, particularly developments in stem cell transplantation, where a person’s own cells are used to treat previously incurable ailments. I therefore welcome this book that details several cases of individuals who have benefited from such medical developments.


Coincidentally, I came to know two of the individuals mentioned in the book who were witness to Tibetan demonstrations in Lhasa in 1987 and thereafter did much to spread awareness of the plight of the Tibetan people.


This book celebrates individual accounts of the human spirit prevailing despite intense physical suffering and odds. The personal experiences mentioned also emphasize the importance of the loving support of family and friends in these stories of triumph over desperation and hopelessness.


I hope the book “Everyday Miracles” by Dr. Richard K. Burt, will be an inspiration for people to continue looking for ways to benefit from scientific developments and acts of loving kindness by near and dear members of our human family.
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CHAPTER 1 ERETRIA VERSUS CRUELLA HSCT versus Multiple Sclerosis



A few months before her twenty-first birthday, Eretria thought she was losing her mind. When she closed her eyes, she saw daylight—vertical lines waving back and forth with light shining through like a partially drawn shade on a sunny day. She was too scared to tell people for fear they would think she was going crazy.


New symptoms developed while she was taking a shower. Eretria had to put her head and body against the shower wall to keep from falling over. She pushed against the wall to balance herself as she walked around and out of the shower. Her hands shook so hard, it was difficult to dress. She could no longer put on makeup. Her arms and legs became numb. She turned to her grandmother, who had always been there for her.


Eretria’s grandmother took her to a doctor, who diagnosed a stroke and sent her home. Eretria was not trained in medicine. She was only twenty-one years old, but at her young age, she felt a stroke could not possibly be correct. Frustrated by her continued symptoms, she went to the emergency room and was hospitalized. After basic lab work and a drug screen, which all came back normal, she was diagnosed as a hypochondriac and discharged.


Eretria knew herself and knew she was not a hypochondriac. She reasoned that either her symptoms were real, or she was truly going insane. Either way, something was seriously wrong. She sought a third opinion at another hospital, and, after a brain imaging (MRI) study, she was diagnosed with multiple sclerosis (MS), a chronic incurable disease in which your body’s own immune cells attack your brain and spinal cord. They treated her with steroids and Cytoxan (an immune-specific chemotherapy).


Attacks and hospitalizations occurred so frequently that Eretria ended up on a first-name basis with the hospital staff. Just a year earlier, she had been a carefree twenty-one-year-old girl thinking about makeup, going out with her girlfriends, and dating. She wondered when the next Cosmopolitan magazine would arrive in the mail. She never imagined she would soon be reading an MS magazine next to someone in a wheelchair while being infused with steroids herself.


She was placed on disability due to frequent work absences when she was hospitalized for relapses of MS. Eretria’s job had given her purpose. The rug was pulled out from under her when she lost it. By her mid-twenties, she had no money, no job, no support. Her grandmother, who had always been by her side, got sick and could not care for her, nor could she care for her grandmother. Due to drug side effects, to get to the bathroom on the nights when she took her MS injections (interferon), she had to crawl across the floor. She would put her hands on the toilet to lift herself up. Eventually, on the nights of her interferon injections, she would just sleep on the bathroom floor.


Medically, things continued to worsen for Eretria. She started using a cane. Her vision declined. To get urine out of her body, she had to intermittently self-catheterize (insert a tube into) her bladder. The money she got from disability was not nearly enough to pay for interferon injections that cost $90,000 a year. To make ends meet financially, she was forced to skip some interferon injections, started going to soup kitchens, and sleeping in cars. She was not a stereotypical street person (if there is any such thing). She was educated, polite, beautiful, thin, appropriately proportioned, and had a dazzling white smile with perfectly smooth skin. She is of Italian descent with dark, piercing, and entrancing eyes.


Eretria is a real-life Cinderella. The only difference is that she was not facing a sadistic stepmother named Lady Tremaine. She faced an enemy even worse than either Disney character Lady Tremaine or Cruella. An adversary called multiple sclerosis, a very real adversary that is the embodiment of what Kyle Reese spoke about in The Terminator: “It is out there, it can’t be bargained with, it can’t be reasoned with, it doesn’t feel pity or remorse or fear, and it absolutely will not stop… EVER, until you are dead!”


Eretria often resorted to humor to keep her spirits up. She thought to herself: You’re going to win the lottery or someone’s going to pop up and say, “Here is the money. This test is now over. You passed.” No Prince Charming was there to rescue her. She eventually located an affordable basement apartment with a kitchenette. While she no longer had to worry about curveballs like where to sleep or where her next meal was coming from, multiple sclerosis offered no reprieve. Its callous cruelty continued. MS is the real-life Cruella.


Before leaving the basement, Eretria had to plan everything in her day, such as being dropped off at the front of the store so she could grab a cart that would become her walker. She had to wait for whomever dropped her off to pick her up and load whatever she had bought into the car for her. Despite everything, Eritrea would not allow MS to take her dignity. Once a male assailant put a gun to her head and demanded money. She did not surrender or back down. She looked straight into his eyes and said, “Look at me. I can hardly walk. Go ahead, put me out of misery, pull the trigger, shoot me!” The assailant backed up in shock and walked away. Ernest Hemingway once defined courage as “grace under pressure.” This five-foot, five-inch, 107-pound girl had more courage than any UFC fighter walking into the octagon. It did not help or make her feel better when people in the store gave her “pity looks.”


Eventually, it became too difficult and complicated for Eretria to go to a store. In order to cross her legs, she had to lift a leg with both hands. Her basement refuge was turning into her prison. Her biggest daily accomplishment was taking a shower and brushing her teeth. For her, that was a successful day. She is a beautiful woman and always maintained her hygiene, no matter how multiple sclerosis perverted and twisted her life. To remind herself what life should be like, she ripped out pictures of women in high heels from magazines and taped them up in the basement. She swore to herself that one day she would walk in high heels again.


She told herself: I am not in control of the hand dealt to me by life, but I am going to play the hell out of it. She would not give up. She was not going down without a fight. Eretria started calling and emailing everyone and every institution she could think of. She emailed the Mayo Clinic, and someone from there called her back. They told her about hematopoietic stem cell transplants (HSCT) and where to go. Eretria broke into tears and immediately called me.


She asked her neurologist about HSCT. He told her, “I wouldn’t do it—there could be complications and you could die.” Eretria thought to herself: It’s easy to dispense advice when you’re not the one in the arena getting your ass kicked. My life sucks. I have nothing to lose.


She remembers that we gave her a calendar of treatments and told her what to expect. It was the first time anybody had given her a plan, told her how and when things would happen, and let her know what to expect. For the first time, she felt as though a coach was in her corner.


After HSCT, Eretria stopped all medications. She got her life back. Now she can do those little things in life that the rest of us take for granted. She can go up and down stairs with a bag of groceries without hanging on to the railing and trying to hike her leg up onto the next stairway step. She can go for walks. She can go out to dinner with girlfriends. She started driving again, and she started dating again. A year after HSCT, she emailed me a video of herself running for the first time in years. She now exercises several hours a day.


When I was writing this book, Eretria commented, “Since the transplant, I am in the best shape of my life.” She added, “You have to advocate for your health. Do not let someone else do it for you. And no matter how bad and hopeless it gets, never, never, never give up.” On her last (five-year) clinic visit, she was in high heels and looked like a model in the Cosmopolitan magazine she is once again reading. Striking her at age twenty-one, MS robbed Eretria of a modeling career. On her last clinic visit, she hugged me with warm gratitude, stopping her embrace only to say, “You have no idea what a gift it is to get a second chance at life. Thank you.” As of the writing of this book, she has remained free from MS and MS drugs for ten years.


Epistemology is the study of knowledge. What is true knowledge? How does it come about? What are the limits of human knowledge? In The Glass Bead Game, Hermann Hesse interpreted true knowledge as an intellectual, mind-driven academic gymnastic exercise. In contrast, Siddhartha interpreted true knowledge as arising from self-educated, common sense-derived experiences. I will always remember how Eretria spontaneously and succinctly summarized knowledge: “There are two types of people. There are the ones in the arena getting their ass kicked, and then there are the spectator critics in their big offices or on their big sofas. People really don’t get things or understand things or agree with things until they are personally affected themselves, until life throws them into the arena.” Eretria had been in the arena. She had battled the real Cruella for years. She was alone but she never, never, never gave up. In the last round of a real-life fight to the death, Eretria KOed (knocked out) Cruella.


What is HSCT? Have other patients with MS had HSCT? Did they benefit? Does HSCT work for other autoimmune diseases? How was HSCT discovered and developed for MS and other autoimmune diseases? Is HSCT safe? What is the difference between myeloablative and nonmyeloablative HSCT? Why haven’t I heard about HSCT for MS or other autoimmune diseases? Why can’t I get HSCT?


If you want to know, keep reading.










CHAPTER 2 WHY HEMATOPOIETIC STEM CELL TRANSPLANTATION?



When I was doing a fellowship in oncology (cancer) at the National Institutes of Health in Bethesda, Maryland, I did not particularly enjoy what I was being taught. Treating cancer with chemotherapy is, in reality, the art of infusing a poison into a patient’s body to kill the cancer cells but adjusting (titrating) the drugs to avoid killing your patient. Once the cancer was metastatic, that is, beyond the site of local origin, the cure rate using chemotherapy for most solid tumors in adults was low to dismal, and toxicity from chemotherapy was high.


When compared to treating solid tumors, chemotherapy was far more effective for blood cancers such as leukemias and lymphomas, especially chemotherapy followed by hematopoietic stem cell transplantation (HSCT). For HSCT, chemotherapy is given at such high doses that the leukemia cells die, but the side effect is that the bone marrow (i.e., the blood cell-making factory inside the bones) also dies. In order to prevent permanent marrow failure (and death from lack of cells that normally circulate in the blood) you must give the patient back their own (autologous) blood (hematopoietic) stem cells or another person’s (allogeneic) blood stem cells. It is for this reason that the procedure is referred to as a “transplant” or HSCT. While the future may look back in horror at the barbarism of infusing poisons into a person, this practice must be put into context. It was, in some cases, the only effective tool we had, and it does work in curing otherwise lethal leukemias and lymphomas and inducing many years of disease remissions in other cancers (e.g., multiple myeloma).


Why did I gravitate toward this treatment and then spend a career perfecting it to be safer so it could be used to treat autoimmune diseases? Events early in one’s life may subconsciously affect future actions. I wonder if that was the case for myself.


I grew up in Montana and attended Hawthorne Elementary, a small country school on the outskirts of a small town. It was a wooden building with two rooms, one for first grade and one for second grade. In the basement was a kitchen where we would stand in line for lunch. Our life consisted of the classroom, the basement lunchroom, and the playground. There was no boundary to the playground, just open fields and a dirt road where yellow school buses dropped us off each morning and took us home each afternoon. The buses did not take students to their houses. They dropped you off at a “bus stop” from which you would walk home. The bus stop was just that—the place where the bus stopped. There was no bus stop shelter or identifying marker.


From the bus stop to home was about a one-mile walk down a dirt road, over an irrigation ditch, across a field, and over barbed wire fences. The irrigation ditch was too wide to jump over and too deep to cross without using a wooden plank as a bridge. The water underneath swirled like a rapid. It felt like walking the plank of a pirate’s ship. I was always attentive to keep my balance as I did not know how to swim. Others had longer treks to and from their bus stop. Once I got off the bus with a friend at his stop—it was a five-mile walk to his house.


Across the playground was a second, slightly larger wooden building with two rooms, one for third grade and one for fourth grade. It had a bell tower, and the teachers would allow a fourth grader to ring the bell to signal the end of recess. This was an experience every fourth grader looked forward to. You sounded the bell by pulling its rope down and then, as the bell swung up and you hung on to the rope, you would be pulled up into the air, temporarily free of gravity, catapulting toward the sky, before oscillating back to earth.


We would all line up in single column and wait for the teachers to give us permission to enter the classroom. As first and second graders, we impatiently awaited graduation to the bell tower building. As Rumi, the author of Emerald Companion, a book of prose on solitude, wrote: “Strange is our notion of freedom. For children seek adulthood. And adults, their inner child.”


During third grade, one girl stopped coming to class. Her desk stood silently empty, a reminder that spoke of her absence. One day, our teacher told us that she had been sick but would be back tomorrow, and that we should welcome her. A simple explanation that seemed adequate since children tend to trust adults without need for clarification.


She returned for a total of three days. Nobody gave an explanation as to why she had been absent. When recess was over and the bell sounded, she lined up directly in front of me, and I asked her, “Where have you been?” She turned around, wearing a short black skirt that fluttered in the cool autumn breeze with a cap covering her head. Her right hand was holding a cross that was on her necklace. She looked into my eyes and then glanced away, saying, “I was sick, but I am OK now.” Her smile quivered at the corner of her mouth, her hand nervously rubbed the cross over her chest, her cheeks were swollen, her eyes became lost in the distance. I asked no more questions.


After that day, she never returned. One month later our teacher started class by saying that our classmate had been suffering from leukemia and had gone on to heaven. The rest of the year her desk sat empty. I do not remember much else from third grade. The school and playground are no longer physically there, but the memory of her standing in line in front of me, so bravely scared, remains imprinted in my mind. She is still there—for me, that place and time never vanished. Today I understand that her puffy cheeks were the result of steroid treatments.


I doubt that most people, including myself, are aware of what subconsciously motivates the so-often-circuitous route of life’s path, but as I reflect back to that day on the playground, I wonder if this experience fueled my passion for HSCT. Did knowing this girl in elementary school and later watching the suffering of other young patients with multiple sclerosis or scleroderma, who like this third-grade girl could not be cured, start the gears turning in my mind to apply HSCT to autoimmune diseases? Was I subconsciously trying to go back in time to help her? Perhaps that is a stretch, but I can say that the birth of this idea came with a burning passion to make it happen.










CHAPTER 3 INTRODUCTION TO HSCT FOR AUTOIMMUNE DISEASES Turning Chronic Autoimmune Diseases into One-Time Reversible Illnesses



There has been a revolution in treating autoimmune diseases. A treatment can now convert a chronic autoimmune disease into a one-time reversible disorder. This approach was developed outside traditional trials driven by pharmaceutical companies. In developing this approach, there was never an interest, attempt, or desire to obtain a profitable patent or license. It was undertaken in an academic spirit to help patients.


It was also developed outside of the usual medical departments or medical divisions that treat autoimmune diseases. For example, multiple sclerosis, systemic sclerosis, and Crohn’s disease are in the departments of neurology, rheumatology, and gastroenterology, respectively. Yet none of those departments originated, actively advocated for, or drove this advance. Medicine has become divided into subspecialties, but as the father of anatomy, Rudolf Virchow, said, “A good doctor treats the disease. A great doctor treats the patient.”


My aim in writing this book is to disseminate information to the lay public, to patients with autoimmune diseases, to their family and friends, and to society. In this book, I discuss from a patient’s perspective the development of hematopoietic stem cell transplantation (HSCT) for multiple sclerosis, systemic sclerosis (scleroderma), neuromyelitis optics (Devic syndrome), chronic inflammatory demyelinating polyradiculoneuropathy (CIDP), and Crohn’s disease. Time and word limit would not permit inclusion of systemic lupus erythematosus (SLE, or simply, lupus), rheumatoid arthritis, diabetes, or stiff person syndrome (SPS).


The success of the HSCT treatment requires an individualized approach to each disease, which includes developing different immune conditioning regimens (which cause an immune reset) and understanding proper patient selection. When these concepts are perfected, often through trial and error and gut instinct, patients’ lives can be fundamentally improved and returned to normal.


I have written and edited several medical textbooks, most recently Hematopoietic Stem Cell Transplantation and Cellular Therapies for Autoimmune Diseases,1 given innumerable talks on the topic, published multiple peer reviewed articles, and set up an educational website (www.astemcelljourney.com), yet traditional medicine and most patients remain unaware that chronic autoimmune diseases can be turned into one-time reversible illnesses. This is not a dream. It is a hard-fought reality as these patients’ stories attest.


I have omitted mention of obstacles that could be viewed as individually petty or malicious as these occur in everyone’s life and should not detour or sidetrack one from focusing on constructive thoughts and positive outcomes. Alice Wine’s influential 1960s lyrics direct, “Keep Your Eyes on the Prize.” The prize is converting a chronic autoimmune disease into a one-time reversible illness. Rather than individuals or personalities, I will mention unintentional consequences of structural problems inherent within the medical system that have retarded its development. For example, autoimmune disease specialists do not know, perform, or understand this therapy (HSCT) and are therefore reluctant to refer patients to try it. Hematopoietic stem cell transplant (HSCT) specialists who have the technical skills for this treatment are trained in the specialty of hematology (blood) or oncology (cancer) and do not know or understand autoimmune diseases.


Medicine is the interface between the humanities and science. It is for this reason that this book is written from individual patient perspectives interspersed with ongoing refinement and development of this treatment. As a pioneer in the field, I have focused on my own experiences and work, but success has many fathers, and more and more physicians and researchers are committing to, undertaking, and contributing to this effort.


As a physician myself, patient confidentiality is a part of my existence, chiseled deep into my soul. Confidentiality is essential for patients to trust their physicians. I developed each story in this book in cooperation with each patient, who gave me written permission to include it. I omitted last names and gave all patients the option of a pseudonym for their first name. I will not provide, deny, or confirm anything about any person in this book.


In writing this book and needing to balance medical confidentiality and journalism, I have come to realize that perhaps journalism itself may benefit by adopting the medical standard of requiring written consent when releasing a person’s information, or at least when quoting a person. Why not, as a journalistic profession, attempt to ensure accuracy and avoid the destructive effects of misquoting or quoting out of context?


But before starting this story, a few medical definitions may be necessary to help the nonmedical reader:




	
A stem cell is a cell that can reproduce itself and differentiate (mature) into other cells that can no longer replenish themselves. A stem cell is like a child who has future potential to have their own children and to grow into anything. A stem cell has not yet committed itself to a purpose or function. A mature cell has differentiated (matured), is committed to a specific function in the body, and after performing its function, it will eventually but inevitably die. It is like a highly specialized older individual who can no longer have children (unable to reproduce itself or limited ability to replicate) and who has matured to be good at a specific task in society. Most cells in our body are mature differentiated cells that have matured to make up various organs such as heart, muscle, liver, brain, gut, hair, lung, skin, teeth, bone, or to circulate in the blood as immune cells. Immune cells fight infection and determine whether an organ or tissue is self or non-self but can also attack your own tissue(s) causing an autoimmune disease.


	There are many types of stem cells, some of which are present only during certain times after conception such as embryonic stem cells. In contrast adult stem cells generally exist with us throughout life in order to replenish dying or damaged mature differentiated cells. Most organs have an adult stem cell compartment for that organ. Each stem cell type has its own unique potential applications and unique problems. For this book, I refer only to the hematopoietic (blood) stem cell that is normally found in the bone marrow or blood (or umbilical cord blood) and will mature into blood cells, including immune cells.


	The hematopoietic stem cell can both renew itself and become (differentiate or mature) into any type of blood cell, including red blood cells that carry oxygen to tissues, platelets that prevent bleeding (clot blood), and immune cells that fight bacteria and viruses but also reject foreign organs and, in the case of an autoimmune disease, reject and attack one or more of an individual’s own organs. Hematopoietic stem cells infused during HSCT may be autologous (collected from the patient) or may be allogeneic (collected from another person). For transplant of autoimmune diseases, almost all stem cells are autologous.


	
Hematopoietic stem cell transplantation (HSCT) is the intravenous infusion of hematopoietic stem cells after infusion of various drugs to destroy blood cells. HSCT has been ongoing as a standard of care since the late 1960s for leukemias (blood-derived cancers).


	The conditioning regimen is the combination of agents used to eliminate the disease-causing blood or immune cells after which hematopoietic stem cells are infused. For leukemias, the disease-causing cell is often a cancerous blood stem cell. For autoimmune diseases, the disease-causing cell is often a mature immune cell derived from the blood stem cell. The conditioning regimen is a combination of agents infused usually over five to six days.


	
Myeloablative conditioning regimen. For cancer, the conditioning regimen is composed of agents that completely kill all hematopoietic (blood) cells, including the hematopoietic stem cells themselves. These agents are intense cancer chemotherapy drugs and/or radiation. Myeloablative conditioning regimens are designed to kill the leukemic stem cells that are causing cancer and in so doing, will kill all the hematopoietic stem cells, whether they are cancerous or normal. Hematopoietic stem cells must be infused after a myeloablative regimen or else the patient will not recover and will die from the failure to remake any blood cells. Autologous myeloablative regimens are used for cancer. Although I do not use myeloablative conditioning regimens because I view them as too toxic, some predominately American and Canadian institutions use myeloablative cancer conditioning regimens for autoimmune diseases. Myeloablative conditioning regimens for autoimmune diseases in America are being funded by the National Institute of Allergy and Infectious Diseases (NIAID).2



	
Nonmyeloablative conditioning regimen. For autoimmune diseases, a less intense, less toxic, less expensive, and relatively more immune-specific regimen is most often utilized to eliminate the diseased immune cells. Since the hematopoietic stem cells themselves are not affected by a nonmyeloablative regimen, the patient will recover normally without infusion of hematopoietic stem cells. However, hematopoietic stem cells are infused to shorten the period required to remake circulating blood and immune cells.


	
Common conditioning regimen drugs/agents



	
Nonmyeloablative relatively immune-specific chemotherapy examples used herein for autoimmune diseases are cyclophosphamide (Cytoxan) and/or fludarabine (Fludara).


	
Nonmyeloablative biologics used herein for autoimmune disease are proteins (usually immunoglobulins that are also referred to as biologics or antibodies) that specifically target immune cells such as anti-thymocyte globulin (ATG), rituximab (Rituxan), or alemtuzumab (Lemtrada).


	
Myeloablative nonimmune-specific cancer chemotherapy is used by some physicians for autoimmune diseases (but not by me) and includes busulfan or a combination of drugs called BEAM, which stands for the four myeloablative chemotherapy drugs carmustine, etoposide, cytarabine, and melphalan.


	
Myeloablative irradiation is used for autoimmune diseases by some physicians (but not by me) in the form of total body irradiation (TBI)—that is, radiation X-rays that cover or bathe the entire body in radiation from head to toe. (Irradiation is the act of applying radiation.)











The take-home point is that all drugs are toxins, and myeloablative chemotherapy and total body irradiation are extremophilic poisons. It is for this reason that I advocate making HSCT for autoimmune diseases as safe and immune-specific as possible, and why I use only nonmyeloablative regimens specifically designed for each autoimmune disease.


It is important to emphasize (and reemphasize) that the autologous hematopoietic stem cell has no therapeutic effect by itself. It is infused to prevent death from marrow failure (failure of blood cells to recover) after a myeloablative conditioning regimen or to shorten the period of low blood counts after a nonmyeloablative regimen. After a nonmyeloablative regimen, hematopoietic stem cell infusion is optional but still a prudent safety precaution. The therapeutic efficacy and toxicity of autologous HSCT for autoimmune diseases is derived from the conditioning regimen (and patient selection). The autologous hematopoietic stem cells are simply a supportive blood transfusion. For a video explanation and understanding of HSCT for autoimmune diseases, please watch “This Is a Big Day” at https://astemcelljourney.com/reflect/purpose/.


I have written this book because I want patients with these diseases—not just medical professionals—to know, to be informed, and to be equipped to decide. It is your body. It is your decision. I add the important caveat that this book is intended to be educational and informational but should not replace your doctor’s advice. Each patient’s circumstances are unique, and yours are best known and understood by your local physician.


I am continually impressed by and grateful to all my patients, including those not mentioned in this book. All my patients sacrificed to bring this knowledge to other patients. Their experiences and lives are unique and invaluable. As Shakespeare said, “All the world’s a stage.” We all have a role to play. My patients were the ones on the stage.










CHAPTER 4 MULTIPLE SCLEROSIS: LOSING WHO YOU ARE



When I was a fellow at the National Institutes of Health in Bethesda, Maryland, I requested and was granted permission to learn hematopoietic stem cell transplantation (HSCT) for leukemias at both Johns Hopkins in Baltimore, Maryland, and the Fred Hutchinson Cancer Center in Seattle, Washington. For three months, early every morning I drove from Bethesda to Baltimore and then every night drove the thirty-four miles of freeway home. For another three months, I lived in a one-room studio in Seattle, just a few blocks from the Fred Hutchinson Cancer Center, where I would walk to and from each day.


Both centers had pioneered HSCT for leukemia treatment in the United States. Fred Hutchinson, under Donnall Thomas, advocated total body irradiation (TBI) as a part of the transplant regimen in order to destroy the leukemia. Well-deserved and perhaps in part for the hardship and courage required to develop a stand-alone independent center, Donnall Thomas received the Nobel Prize in Physiology or Medicine in 1990 for HSCT of leukemia.1


Johns Hopkins, under researcher George Santos, pioneered a chemotherapy-only approach. I loved the experience and people at both centers. But I gravitated toward the safer nonradiation approach developed at Johns Hopkins. This difference in conditioning-regimen philosophy has carried forth to this day into the field of HSCT for autoimmune diseases.


People with chronic diseases are frequently treated with drugs for the rest of their lives. Drugs, while often remarkable in the short term, when prescribed chronically seem to have lulled our medical system into an all-knowing complacency while simultaneously locking the patient into both drug and doctor dependency. Even with cancer, where the goal is to cure, chemotherapy is often scheduled to be infused intermittently over prolonged time intervals.


At that time, HSCT was an approach in sharp contrast to the status quo. It was a one-time treatment that could cure leukemia, and that one-time treatment best fit my personality. I am, as I realized later, a closet surgeon. I want to treat and fix the problem once and for all. To perform a stem cell transplant, you had to be good at everything, especially critical care. At both Johns Hopkins and Fred Hutchinson, if needed, they would intubate and administer blood vasopressors drips at the bedside, turning the treatment room into a medical intensive care unit under their control. You stayed with your patient during treatment, and that also became my philosophy.


Times have changed. Current medical intensive care unit (MICU) physicians often rotate off after two weeks, with different physicians covering during the weekends. But in the days of my transplant training, physicians in the bone marrow transplant (BMT) unit would stay at least an entire month on service. Professor William Burns at Hopkins, one of my mentors, would bring a cot to his basement office to sleep on during the night so he could be at a patient’s bedside in the event of an emergency. If trouble arose, you did not transfer a patient to a general medical intensive care unit. You kept your patient. In those days, you would not consider transferring the care of your patient to another service or team not specifically trained in transplantation. And that also fit my personality.


In the 1990s, when patients returned for routine follow-up evaluations after stem cell transplants for leukemia, I noticed that they were being reimmunized with childhood vaccines such as measles, mumps, and rubella. After HSCT, the patients had lost immune responsiveness to the vaccines. It occurred to me that you want the same thing to happen in autoimmune diseases; that is, you want to lose your immune response—not to a vaccine but to your own self-proteins that your body’s immune system is attacking.


My outpatient attending, Professor William Burns, was sitting directly across from me at a table in clinic, so I said in a questioning tone, “We are revaccinating these patients after HSCT?”—an obvious and, taken by itself, dumb statement made in the middle of a busy clinic. Professor Burns was too polite to act annoyed but too busy to respond. I followed up: “This means patients have lost their memory immune response.” I knew my voice registered with Professor Burns, but he still did not respond. He was not ghosting me. He was just being polite, allowing me to lead the conversation to a hopefully meaningful conclusion. Then I said, “This means that we could use HSCT as treatment for autoimmune disease to make the patient lose immune reactivity to self.”


Professor Burns stopped, put his pen down, and looked up, his pupils appearing above the rim of his classes that were resting low on his nose, and said, “Yes, we could use HSCT to treat multiple sclerosis.” And so the idea of HSCT for multiple sclerosis (MS) began. Over time, my relationship with Professor Burns transitioned, going from professor, to adviser, to friend, and finally to an experienced and sage older brother.


Multiple sclerosis (MS) is an immune-mediated destruction of the myelin that surrounds and protects neurons within the brain and spinal cord, and which are together called the central nervous system. When the myelin is destroyed, the neurons become dysfunctional and begin to degenerate. MS begins (in 90 percent of cases) as a relatively reversible demyelinating disease that is called relapsing remitting MS (RRMS) but that in many cases over time (from a few years to several decades) will become a neurodegenerative disease called secondary progressive MS (SPMS). SPMS is degenerative and irreversible.


The central nervous system provides the essence of who we are. It allows us to walk, run, talk, balance, coordinate hand dexterity, and control the bladder; to sense our environment through hearing, sight, smell, taste, feeling, and touch; and to think, remember, and recognize our environment. As the French philosopher René Descartes said, “I think, therefore I am.” When the central nervous system is destroyed, you no longer exist. Destroy any part of the central nervous system and a part of you disappears.


After my six-month transplant fellowship, I returned to the National Institutes of Health (NIH) and promptly beseeched Arthur Nienhuis, MD, Chief of the Molecular and Clinical Hematology Branch at the NIH and my boss, for a continuation of my work in Professor Burns’s laboratory on HSCT for autoimmune diseases at Johns Hopkins. Nobody had previously asked Dr. Nienhuis if they could work at another center while remaining in his fellowship program (and on his payroll). The ideal embodiment of academia, Dr. Nienhuis was not offended that I wanted to use their fellowship slot to work at another institution. Instead, he expressed concern for my welfare. After I explained my idea, he cautioned that nobody at the NIH was doing work on HSCT for autoimmune diseases and told me that an academic career was best started by getting into a productive, established senior scientist’s lab within the NIH.


Without hesitation and, in retrospect, audaciously, I responded that I did not want to work on someone else’s project. I wanted to work on my own idea, and even if it failed with no publications, I would prefer following my instincts rather than being guaranteed publications by doing someone else’s project that did not really interest me. I felt I would regret taking the safe path most often traveled in order to build a traditional academic career.


Dr. Nienhuis, a gene therapy pioneer and the editor of the medical journal Blood, leaned back in his chair and clasped his hands over his slightly protruding belly. He could have thrown me out of his office, but in unspoken words, I realized that above all, he respected a curious mind and scientific inquiry and knew that change often comes out of left field from young people with unconventional ideas. He tolerated, and I think secretly respected, my boldness. He paused and then told me that as long as I did one day of clinic a week at the NIH in Bethesda, I could do my research project at Johns Hopkins in Baltimore.


When I entered Dr. Nienhuis’s office with this proposal, I knew it was a long-shot request, but he granted my wish. He allowed me to work at another institution, Johns Hopkins, while his branch paid my salary. This is the difference between academics versus employment by a corporation. For academics to succeed in its mission, you need freedom. Thus began my thirty-plus-year trek into the wilderness of a nonexistent field that, at the time, was sketched only in my own mind.


Back at Johns Hopkins, I was anxious to start on a clinical protocol immediately, but Professor Burns clipped my wings. From experience and wisdom, he knew the right path to take and advised me to slow down and to start with preclinical proof of principle in a mouse model of MS. I had never even heard that a mouse could get MS. I trusted Professor Burns; he knew that HSCT would not be easily accepted by traditionalists, and time proved him right. The more foundation I laid before starting human treatments, the stronger my defense would be against the harsh criticism that would follow. I began my idea of treating MS with HSCT in the most circuitous path, reading up on and studying animal models of multiple sclerosis and other autoimmune diseases. Years of preclinical research was the Hopkins way, and that was to become my way.


But this took me down a road I wished to avoid because I support animal rights. Animals are cognitive beings. They have emotions. I really disliked working on any animal, including mice. No animal can or would give consent for you to experiment on their bodies. In academia, a lot of animal research is performed. To help cure human beings of disease, biomedical animal research is necessary to understand and better treat disease. Yet I have long worried that an unwanted and unintended consequence is a weakening, at least subconsciously, of one’s respect for life in general. As the Russian novelist Alexander Solzhenitsyn said: “If we stop loving animals, aren’t we bound to stop loving humans too?”


When I first started, I could not bring myself to perform a mouse operation. I asked another lab member to do the procedure on my behalf. But there was no moral difference between me doing the animal surgery versus asking someone else to do it. They always obliged me, but that did not resolve my moral quandary.


One time my then-six-year-old daughter, who loved animals, was waiting for me in my office. She walked over to the lab and saw the mice in cages and asked me why they were there. I told her that I was trying to cure their multiple sclerosis. This was a true statement, but what I did not tell her is that I had caused the multiple sclerosis with a vaccine. An MS-like disease is initiated by co-injecting a myelin protein (actually a small piece or peptide of the protein) and a vaccine antigen (for example measles, mumps, tetanus, or rubella) that co-stimulates the immune system to react against the myelin (brain-tissue) protein.


I started in a basement at Johns Hopkins with an animal model of MS, experimental autoimmune encephalitis (EAE). I learned that how the immune system responds to a protein depends on how the protein is presented. A protein presented without inflammation would often induce tolerance or unresponsiveness. When a protein is accompanied by inflammation such as tissue damage or infection (that is, co-stimulation of the immune system), tolerance could be broken, and the immune system could react against that protein even if it was a normal self-protein.


HSCT is designed as a one-time, immune-based therapy. You must treat the disease while it is immune-mediated. Looking back after thirty years, this concept and model turned out to be predictive for MS. HSCT in mice worked in the early relapsing remitting phase of EAE (analogous to relapsing remitting MS) but not in the late progressive phase of EAE (analogous to secondary progressive MS).2


One of my nurses was equally conflicted over animal work. She believed in me and in the novel approach of HSCT to help people, but she abhorred animal experiments. I knew that her mind was also dealing with this conundrum. One day while silently walking toward a patient’s room, she suddenly stopped me out of the blue and said, “If you ever do any animals larger than a mouse, I will quit.” What she was telling me is that the conflict was settled in her mind, and she would stay. I understood. I agreed with her feelings. She was right in how she felt. It was a moral dilemma that I had compromised on. She had a pure soul. Because of me, she had compromised. Did I in effect corrupt her? She was an excellent nurse, and I was glad she decided to stay.
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