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Prologue

			This book offers a concise account of what I consider the most important milestones in the history of bone-marrow and blood-stem-cell transplantation. These milestones are interwoven with the stories of patients who, in my care and that of my colleagues, underwent transplantation as a new chance at life. From my perspective as a pediatric oncologist, their experiences reveal the field’s progress. They are tales of suffering and hope, resilience and heartbreak, joyful recoveries and tragic losses—of families who reclaimed what was most precious and others who could not. Among them are my own trials and triumphs, which have been many.

			Some chapters were slow in coming, as I traced the development of the technologies that made transplantation possible. Others poured out effortlessly, because I had the privilege of knowing the pioneers themselves—the giants on whose shoulders I built my career and whose example inspired this book’s title. Certain patient stories were hard to retrieve, blurred by distance in time; others rushed back in a torrent of emotion. Many people who appear here will find that my account differs from their memories. I claim only to describe what I saw with my eyes and felt in my heart.

			I have never been sure why I chose medicine. Sometimes I think it was a logical, almost practical decision I made at around seven years old, when the doctor’s role seemed easy to grasp and explain. I was not passionate about biology or science in school, nor was I particularly gifted in those subjects, yet nothing could make me change my mind.

			In 1971 my family emigrated to Spain in search of new horizons. There I finished secondary school and entered the University of Navarre’s medical program. Hematology soon captivated me—just as modern chemotherapy protocols for blood cancers were being developed.

			After graduation, pediatrics was far from my plan; it was actually my worst clinical subject, and I found it dull. I wanted to specialize in internal medicine, but Spain’s training landscape was difficult, and I decided that moving to the United States was the most reasonable path. To broaden my options for excellent training, I added pediatrics to my applications. Fate—by way of a selection lottery—made me a pediatric resident at Georgetown University in Washington, D.C. There, two experiences revealed oncology as my true vocation, something I have never since doubted.

			The first unfolded soon after my arrival. As an intern, I was tasked with taking patient histories, performing examinations, and writing prescriptions. Equipped for the job, I knocked on the door of my assigned room. Inside sat a pale, completely bald child on the bed, clutching a toy, expressionless—whether distant or simply accustomed to his surroundings, I could not tell. His young parents chatted about something mundane. I stood frozen, unsure whether to mirror their composure or express the sorrow that overwhelmed me. I knew only that the child had a rare cancer and was receiving chemotherapy. After completing the admission, I left the room keenly aware that I lacked the skills to balance empathy, concern, and the naturalness required in situations where the news is often terrible.

			Soon afterward I asked the hospital’s pediatric oncologists if I could learn from them, and they welcomed me for a month. I was struck by the uniquely close relationships they formed with their patients; that, I decided, was how I wanted to practice medicine.

			The second decisive moment came when my mentor, Jay Greenberg, gave me a private seminar on oncogenes. I realized that cancer arises when genes that normally drive healthy growth mutate and transform a stem cell into a malignant one. Oncogenes were being discovered and characterized, opening an entirely new vista in cancer science. The field combined unparalleled clinical and human challenges with exhilarating scientific discovery; it felt like boarding a train still gathering speed before it soared beyond imagination.

			To satisfy both passions, I secured a fellowship at the National Cancer Institute (NCI) during a golden era marked by extraordinary physicians and scientists. The program offered a year of intensive clinical work followed by two years of laboratory research on oncogenes. The NCI, part of the National Institutes of Health, is one of the world’s most formidable biomedical research engines. Its recruiting slogan for nurses captured the spirit of the place: “At NCI you’ll work with things that haven’t been invented yet.”

			The clinical year was exhausting. The hospital focused on experimental drugs and regimens. I saw many anguished parents bring children who no longer wanted to fight because they knew what lay ahead. Conventional oncology had given up on them, yet their parents still hoped for a cure, sometimes overlooking the physical and emotional toll. It was my first glimpse of oncology’s moral twilight, where parents are responsible for their child’s treatment and life but do not bear the pain themselves.

			I also learned that, no matter how empathetic I was, I could never truly stand in those parents’ place. My view seemed obvious: stop; spare the child further suffering; let them go. In many cases I even pressed parents to heed their children’s wishes and forgo treatments that, I knew, would not save them. Perhaps I was a coward, preferring others to conduct studies whose results I would later use.

			That year I witnessed many children die and began forging that blend of empathy and firmness needed to guide families through unimaginable trials. I believed I had found the balance I had sought since first facing a child with cancer. Yet time would prove how much I still had to learn.

			This book gathers cases that, I hope, convey something of families’ journeys through the thickets of cancer: the relationships that arise there, the moments of light that give them strength, and the demands that oblige the rest of us to shoulder responsibility and meet the needs of those who will inevitably begin this harrowing journey. That is why I have come to tell you these stories.

			Before I proceed, a clarification: the children and families I have known over three decades are the true protagonists of this book. My role has been to work, suffer, and rejoice alongside them, and many of those emotions are recorded in these pages. Yet none of what I describe would have been possible without a vast team of professionals—doctors, nurses, psychologists, technologists, administrators, and many others—who strive together to secure survival and spare families the indescribable grief of losing a child. To all of them I owe deep gratitude for their daily dedication to the care of children.

		


		
			
Chapter One: The Beginning of It All

			August 6, 1945. An atomic bomb falls on the city of Hiroshima. The human toll is catastrophic, and the severity of the effects depends on each person’s distance from the blast’s epicenter. Those closest are incinerated instantly, consumed by temperatures surpassing 6,000°C. Slightly farther out, people die from the shock wave and the fires that follow. At a distance of about one kilometer, death is not immediate—but within days, survivors begin to suffer from what would later be known as acute radiation sickness: intense vomiting, diarrhea, painful mouth ulcers, and severe skin burns. Most die quickly, succumbing to dehydration or unstoppable bleeding.

			Even those farther away—roughly two kilometers from ground zero—initially appear unharmed. But two to three weeks later, their hair begins to fall out. They develop profound anemia, begin to hemorrhage, and eventually die from infections. Blood tests reveal a devastating collapse of the blood system: red cells, whose absence leads to anemia; white cells, whose scarcity allows infections to take hold; and platelets, without which the body cannot stop bleeding.

			This was the world’s first—and most tragic—real-life demonstration of the effects of total body radiation on humans. These findings would later become the subject of intensive study in the 1960s.

			As horrifying as it was, this evidence added to lessons already learned in World War I. Mustard gas, developed in Germany and used by multiple armies, caused similarly lethal damage. Like radiation, it destroyed the body’s ability to produce blood, leading to death from infection or hemorrhage.

			These two grim milestones—both born of the darkest moments in human history—laid the foundation for the medical use of total body irradiation and chemotherapy, which would become the cornerstone of bone marrow transplantation. It is a cruel paradox: from the atrocities of war emerged essential knowledge that, decades later and through the courage of medical pioneers, would help make modern cancer treatment possible.

			Today, most children diagnosed with leukemia are cured thanks to advanced therapies. But when I returned to Chile in 1988, less than half of these patients survived. The widespread belief that leukemia was a death sentence—while not entirely accurate—was understandable.

			I had been working for just over a month as a pediatric hematologist-oncologist at the Catholic University of Chile when I received a call from the lab.

			“Doctor, we just received a child’s blood count. We think he has leukemia. Can you come take a look?”

			The lab was on the first floor of the old medical school building—spacious, with high ceilings and bright natural light. A large central counter served as the workspace, where we reviewed samples under the microscope. I first checked the white blood cell count: 50,000 per mm³, when normal is under 10,000.

			One glance through the microscope confirmed it. The slide was filled with large, malignant cells.

			It was acute myeloid leukemia.

			I checked the test order. The patient was four years old. The request included the name and phone number of the ENT specialist who had ordered it. He explained that the child had presented with a sore throat, fever, and severely swollen tonsils. Antibiotics had not helped. Acting on a vague suspicion, he ordered a blood test.

			He gave me the parents’ number, and I called them immediately. I asked them to come in as soon as possible. I had already learned one of the most important lessons in medicine: bad news should never be delivered over the phone.

			The parents arrived quickly. It was my first encounter with a family who would become patients, companions, and friends during my early years back in Chile.

			I had also learned that in these moments, few words are needed. Once the word leukemia is spoken, the shock is overwhelming. I prefer to sit face-to-face with families and state the diagnosis clearly, without euphemism. Then I wait—for their reaction, for their questions. And when possible, I offer a note of cautious hope: childhood cancer is treatable—and it can be cured.

			Hugo and Sandra asked me to take charge of their son, Felipe. That same day, he was admitted to the hospital to begin treatment. From that moment on, my team and I became their guides through the unknown world they had just entered.

			The Pediatric Department of the Catholic University occupied the seventh floor of a newly inaugurated building from 1987. Resources were limited following the 1985 earthquake, and the infrastructure was modest. The furniture and medical equipment were basic. We had one room with double doors designated for isolating immunosuppressed patients, typically used for children undergoing cancer treatment. Our Intensive Care Unit, however, had excellent equipment—donated by Children’s National Hospital in Washington, D.C.

			The blood bank provided the necessary products of the time: red cells, platelets, and plasma. The general laboratory was partly automated and offered essential testing. The radiology department had both ultrasound and CT capabilities. The pharmacy was reasonably stocked with supportive medications, especially antibiotics, but it lacked chemotherapy drugs—families had to purchase those on their own. The operating rooms functioned well.

			My greatest frustration in those early days was the limited understanding of modern oncology among many colleagues and staff. But what kept me going was the remarkable quality and commitment of the professionals involved in pediatric cancer care. Their dedication helped shape the development of the program.

			The nurses deserve particular recognition. They are absolutely vital to the care of these children. My first efforts in building the program were focused not on training doctors, but on preparing nurses. Pediatric oncology nurses are a special breed. They choose this work, are deeply committed, and must endure the hardest part of all: losing children they’ve grown to love.

			Despite all the limitations, I knew we had the potential to offer state-of-the-art cancer treatment for children. But I also knew that I would have to fight for every tool and every resource needed to save patients like Felipe.

			Acute leukemia is the most common childhood cancer, but it remains rare—affecting roughly 200 children among Chile’s five million. It progresses rapidly and is fatal without treatment. The two main subtypes in children are acute lymphoblastic leukemia (ALL) and acute myeloid leukemia (AML), which Felipe had. While survival rates for ALL had improved dramatically—earning it the nickname “the good leukemia”—AML remained far more difficult to treat.

			Felipe received his first dose of chemotherapy and stayed in the hospital while recovering from the initial side effects. During that time, he received numerous transfusions and broad-spectrum antibiotics to treat or prevent infections—an ever-present risk. He lost his hair. After three weeks, we repeated a bone marrow test to assess his response. Where clusters of cancer cells had once filled the marrow, we now saw healthy, regenerating cells. Felipe was in remission. We were overjoyed.

			He went home briefly, then returned for four additional chemotherapy cycles given every 28 days. His treatment proceeded without major complications. By mid-March, he had completed therapy and returned to everyday life.

			But—as every parent of a child with cancer knows—the story doesn’t end with the first remission. Even when the disease seems gone, we must wait two to five years before we can speak of a cure. Parents live in a state of watchful waiting, alert to every bruise or cough. During that time, Felipe’s parents joined a growing support group of families whose children were also being treated. Nothing prepares someone for a tragedy of this magnitude, and no one can truly understand it except those going through it. These groups became their lifeline, their solace, their strength.

			Felipe recovered quickly. His hair returned, soft like a newborn’s, and he was soon back at school. Once a month, Hugo and Sandra brought him for follow-up visits and blood tests. Everything seemed perfect—until October 1989, a year after his diagnosis, when leukemia cells reappeared in his blood and marrow. Felipe had relapsed. We were devastated.

			He was now five years old, feeling well, and didn’t understand why he had to return to the hospital. When his parents explained, he broke down. His tears hit us all deeply.

			Leukemia recurs when a few malignant cells survive the initial therapy and repopulate the marrow. The sensitive cells die, but the resistant ones persist—and relapse is the result. It’s a serious setback. The chances of cure after relapse are significantly lower. The treatment must now be more aggressive: re-induction chemotherapy, followed by bone marrow transplantation.

			For Hugo and Sandra, it felt like the entire past year had been in vain—and worse, they sensed the danger was now greater than ever. But they never lost faith in us. I recall many long hallway conversations with Hugo, weighing each step, each decision.

			That period confirmed another fundamental truth for me: parents need honesty. The best path is full transparency—clearly explaining what we know, and just as importantly, what we don’t. I lay out the facts, share uncertainties, and welcome questions. I’ve learned that parents almost always grasp the situation; in fact, some of the most insightful questions and ideas have come from non-medical parents facing these impossible circumstances.

			Felipe underwent another round of chemotherapy. Against the odds, he achieved a second remission. It was time to consider a transplant.

			Donnall Thomas (1920-2012) grew up in a small Texas town, the son of a general practitioner who visited patients by horse and buggy. Medicine at the time was humane, but largely ineffective. Thomas, not particularly distinguished as a student, eventually enrolled at Harvard Medical School. There, he discovered hematology—and the possibility of miracles. He witnessed Dr. Sidney Farber use aminopterin, a folic acid antagonist, to induce remission in a child with ALL.

			By the 1940s, scientists had shown that mice given lethal doses of radiation could survive if they received bone marrow from healthy littermates. Thomas reasoned that total-body irradiation, followed by a marrow infusion, might cure leukemia—a disease whose cells are exquisitely sensitive to radiation. But this seemingly simple idea masked a number of daunting unknowns:

			
					How much radiation or chemotherapy could a human body tolerate?

					How to infuse marrow so that stem cells would successfully engraft?

					How to choose a donor and prevent rejection—or its opposite, graft-versus-host disease?

					How to keep a patient alive during the vulnerable period when the immune system is wiped out?



			

			Thomas and his peers confronted each of these questions over years of setbacks and criticism. The biggest obstacle was compatibility. At the time, almost nothing was known about the genes that control histocompatibility. But one fact was clear: transplants between identical twins worked—because they shared the same DNA.

			In 1950, Thomas performed the first bone marrow transplant between twins, with no complications. To investigate more complex donor-recipient relationships, he turned to dogs, mapping the canine histocompatibility system and laying the groundwork for human application.

			Felipe had only one potential donor: his twin sister, Nicole. Histocompatibility genes are inherited half from each parent, so there is only a 25% chance that siblings will be a perfect match. The odds were low. Nicole, blissfully unaware of the stakes, eagerly extended her arm for testing. The results came back: 100% compatible.

			I met Hugo and Sandra in the conference room. “Felipe is in remission,” I told them. “And his sister is a full match. In the United States, they would proceed with a bone marrow transplant. No child has ever undergone the procedure in Chile. Felipe would be the first.”

			Hugo didn’t hesitate. “Let’s do it.”

			I reached out to Dr. Humberto “Tito” del Favero, a hematologist at the Military Hospital and the country’s pioneer in adult transplantation. Trained partly in the United States, he had performed Chile’s first adult transplants in 1985—and gave us his full support.

			A bone marrow transplant begins with high-dose chemotherapy, sometimes combined with total-body irradiation, to eliminate all residual leukemic cells and create space for the donor graft. Then, hematopoietic stem cells from a compatible donor are infused intravenously. These can come from three sources: bone marrow (hence the term “bone marrow transplant”), umbilical cord blood, or peripheral blood—after the donor is given medication to stimulate the release of marrow cells into the bloodstream, which are then harvested via a procedure named apheresis.

			Because the conditioning regimen completely destroys the patient’s own marrow, the donor cells must engraft—that is, settle into the bone marrow cavities and begin producing all blood and immune cells. The period between the loss of the old marrow and the emergence of the new is called aplasia, the most dangerous phase of the transplant. During this time, the child lives in isolation, dependent on transfusions and broad-spectrum antibiotics. Without engraftment, even a minor infection or hemorrhage can be fatal.

			When engraftment succeeds—as it does in most cases—the donor’s cells take hold and begin producing blood and immune cells for life.

			Felipe entered the isolation room on  December 20,1989. For six days he received busulfan and cyclophosphamide; he rested one day. “This will be the only Christmas you ever spend in hospital,” I promised, “and new marrow is quite a gift.” He was not amused. I often remind colleagues that children do not belong in hospitals; for them and their families, every extra hour inside is misery.

			On 28 December Tito opened the Military Hospital’s operating room for Nicole’s marrow harvest. Under general anesthesia she lay prone while we punctured both posterior iliac crests with long needles, aspirating marrow rich in stem cells. The blood was mixed with anticoagulant, filtered, and transferred to a transfusion bag. Stem-cell content is only about one percent, yet those cells can regenerate an entire hematopoietic system in weeks.

			At 11 a.m. the harvest was complete. Two hematology residents and I—determined not to miss this historic moment—climbed into a taxi clutching the precious bag. Barreling down the Costanera with the window open, I wondered what the driver would say if we explained our cargo.

			Minutes later we entered Felipe’s room, stifling in gowns, caps, gloves, and masks under the sweltering December heat. Sandra stayed with her son while Hugo remained with Nicole. As the marrow dripped into Felipe’s vein, I thought of the giants whose shoulders had brought us to that bedside.

			Almost simultaneously with our team’s breakthrough, Donnall Thomas received the Nobel Prize in Physiology or Medicine for his pioneering work in bone-marrow transplantation. His stalwart companion through the grim early years, when most grafts failed and patients died, was his wife, Dottie. When the telephone rang in the small hours of one night in 1990, Thomas—half-asleep—heard the Swedish Academy’s news. Dottie rolled over and asked who it was.
“We’ve just been awarded the Nobel,” he said.
“That’s good,” she murmured, then promptly went back to sleep.

			Whether it was our meticulous preparation, the flawless match between Felipe and Nicole, or the blessing of beginners’ luck, Felipe’s transplant unfolded perfectly. He passed through the expected aplastic phase—with zero white cells—receiving several red-cell and platelet transfusions and the usual antibiotics. Anticipating loss of appetite and mucositis, we began parenteral nutrition through his central line, but it proved unnecessary: he never stopped eating and never developed mouth sores.

			Each morning we counted his cells. Fourteen days post-transplant, new white cells began to appear—at first shyly, then in a rapid surge that rendered further transfusions unnecessary. On day 25 Felipe left the hospital. We had done it—thanks to the coordinated effort of dozens of professionals and the family’s unwavering trust.

			Because five-year-olds harbor a natural rivalry, Felipe balked at the idea of “living with a girl’s blood.” He had no choice, especially once we confirmed engraftment: donor and recipient had different sex chromosomes, so a simple staining assay revealed two X chromosomes in Felipe’s new lymphocytes—undeniable proof that Nicole’s marrow now coursed through his veins.

			

			By this stage Hugo and Sandra understood more about leukemia and transplantation than many physicians I knew; their questions and insights were invaluable. Yet I can never fully know what a parent endures on that journey, even after treating more than a thousand children.

			Felipe went home on a cabinet of medicines, the most important being cyclosporine to prevent graft-versus-host disease (GVHD)—an inflammatory reaction in which donor immune cells “reject” the patient. (I will explain GVHD in depth later.) Again—perhaps owing to the perfect match or to luck—nothing happened. Felipe took his drugs faithfully, his hair grew back, and by September he returned to school, his appearance betraying no hint of illness. A year after transplant, once GVHD was no longer a risk, we discontinued all medication. He was, outwardly, a perfectly healthy child.

			Felipe became the living proof that pediatric transplantation was feasible in Chile. His success emboldened us to treat other children with a variety of diseases. We stumbled often, and several patients did not survive, but Felipe remained our constant reminder that cure was possible. He helped convince a skeptical medical community—though some colleagues needed more than a decade to acknowledge the procedure’s potential for otherwise incurable leukemia.

			Yet Felipe’s story would not end as we had hoped.

			Here is your edited narrative in polished English, with attention to clarity, flow, and tone while preserving your style and emotional depth:
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