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About the Book

How many minutes can you survive after cardiac arrest?

What do new medical techniques teach us about consciousness?

How will these change our views of who we are?

In 2012, two football stars collapsed while playing. Both were technically dead yet, while Fabrice Muamba received hypothermia treatment and recovered, his counterpart in another country did not. In The Lazarus Effect, Dr Sam Parnia, a critical care physician and one of the world’s leading experts on the scientific study of death, uses fascinating stories, as well as the very latest research, to show what happens to the mind and body during cardiac arrest and death. He also explains how medical advances are revolutionising our chances of survival.

Death is no longer a fixed moment in time. What does that mean? And how can we account for the way the human mind continues to function after death has begun?

These questions hold profound ethical, scientific and philosophical implications for us all, not least the fact that, soon, we will have more power over life and death than ever before.



About the Author

Sam Parnia, MD, PhD, MRCP, divides his time between hospitals in the United Kingdom and in the United States, where he is a critical care physician at State University of New York in Stony Brook. He is also the Founder and Director of the Human Consciousness Project at the University of Southampton in the UK and currently leads a new scientific study, AWARE, aimed at studying the brain and consciousness during cardiac arrest. His work has been widely featured in the Guardian, GQ, Psychology Today, Time, Newsweek as well as on the BBC and CNN. He is the author of What Happens When We Die?


PRAISE FOR The Lazarus Effect

“In his visionary new book, The Lazarus Effect, Sam Parnia explores life’s greatest mystery: what happens after we die? In this fascinating blend of science and philosophy, Parnia convincingly argues that death is a dynamic biological process that only begins once the heart stops beating. As modern medicine continues to blur the transition between life and death, technology has now made it feasible for consciousness to persist in the dying brain, and come back to life. The Lazarus Effect takes us on a journey through this new ‘window’ that lies at the intersection of life, death, and the ultimate nature of human existence.”


—Stephan A. Mayer, M.D., Professor of Neurology and Neurological Surgery at Columbia University College of Physicians and Surgeons



“A fascinating and informative book, written by this cutting-edge researcher on the forefront of resuscitation, provides clinical scientific insights through the study of consciousness during cardiac arrest, which may change the way we practice medicine.”


—Tom P. Aufderheide, M.D., FACEP, FACC, FAHA, Professor of Emergency Medicine at the Medical College of Wisconsin



“Out-of-hospital cardiac arrest is a leading cause of death around the world. Survival after cardiac arrest varies 500 percent from one community to another. Parnia demonstrates that consciousness can persist after the disappearance of any outward sign of brain activity after injury due to lack of oxygen. His story gives hope for future improvements in resuscitation care. Those interested in cardiac arrest should read it and take heed.”


—Graham Nichol, M.D., MPH, FRCP(C), Director of the University of Washington–Harborview Center for Prehospital Emergency Care in Seattle, Washington



“Parnia has captured the miracle of life and the ability of CPR to reverse death from sudden cardiac arrest. The medical community and the public should learn from these compelling stories of survivors and celebrate the power of CPR; a skill that can, and should, be performed by every bystander who witnesses another person’s sudden collapse.”


—Robert E. O’Connor, M.D., MPH, Professor and Chair of the Department of Emergency Medicine at the University of Virginia School of Medicine



“What happens when we die, and what lies beyond death’s door are among humankind’s most enduring questions. The Lazarus Effect offers groundbreaking new insights into these vital questions. Parnia is a renowned expert in both resuscitation and near-death experience. Scholarly in content yet remarkably easy to read, you won’t want to miss out on this outstanding and highly recommended book.”


—Jeffrey Long, M.D., author of the New York Times bestselling Evidence of the Afterlife: The Science of Near-Death Experiences



“In finding new ways to save lives, Parnia and his colleagues inadvertently brought the afterlife out of the domain of religious belief and into the realm of science. The Lazarus Effect … will astound readers and make them rethink what we believe about the border between life and death.”


—Bruce Greyson, M.D., Carlson Professor of Psychiatry and Neurobehavioral Sciences at the University of Virginia Health System



“Parnia is uniquely placed to understand the science underpinning cardiac arrest and CPR and to link this with near-death experience (NDE). More importantly, Sam has the extraordinary ability to communicate these complex concepts in a way that readers will understand. The result is a piece of work that is both stimulating and highly informative.”


—Jerry Nolan, Consultant in Anaesthesia and Intensive Care Medicine at the Royal United Hospital, Bath, UK, and editor-in-chief of Resuscitation



“Based on his studies on ‘near-death experiences’ (or even better, ‘actual-death experiences’), Parnia gives convincing arguments that there is a continuation of consciousness after physical death and that we have to reconsider our current definition of death. An important and highly recommended book.”


—Pim van Lommel, Cardiologist, NDE researcher, and author of Consciousness Beyond Life
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CHAPTER 1

Amazing Things Are Happening Here

JOE TIRALOSI BEGAN to feel ill shortly after leaving a Manhattan car wash. He was a little nauseated, somehow off, and was glad his shift had ended. A chauffeur, Tiralosi spent his workdays driving legendary stock trader E. E. “Buzzy” Geduld around New York City. But on this August afternoon in 2009, a few minutes after he had begun his drive home to Brooklyn, he couldn’t stop perspiring. He cranked up the air conditioner in his car, but he continued to sweat profusely.

Tiralosi was a practical man, a married father of two, and not given to panic. So he planned to push through with the rest of his day, figuring his ill feelings would pass. But an hour later, it was unbearable. He called his wife.

Don’t take any chances, she told him. Go to the hospital.

But he couldn’t drive another block. His wife immediately called a coworker, who found Tiralosi pulled over at the corner of Eightieth Street and Second Avenue in Manhattan and rushed him to the emergency room at New York Presbyterian Hospital.

Tiralosi was helped into the ER by his coworker. The color had drained from his face. He began explaining to a nurse what was wrong, but before he could finish, he collapsed. A Code Blue, meaning cardiac arrest, was called. Tiralosi’s heart stopped. He was dead.

But fortunately for him, he had died in a hospital where a team of people specially trained in resuscitation was on duty. Doctors and nurses came racing over from every direction and immediately started CPR. They are accomplished professionals whom I have worked with many times, including Dr. Rahul Sharma and Dr. Flavio Gaudio, both very diligent emergency physicians. They were part of the team that lifted Tiralosi onto a gurney, tore open his shirt, and cut off his pants with scissors. They attached the circular electrodes of a defibrillator machine to the skin of his chest. They moved rolling carts lined with medicines into the cramped space around him.

Despite all the modern technology available to them, the medical team also scrambled over him with an everyday item—plastic bags, loaded with ice. They positioned the bags along his sides, under his armpits, and on either side of his neck. They injected his veins with chilled saline. The team did all this in about one minute. His body temperature quickly began to drop. Then they settled into a rhythm: CPR, accompanied by occasional injections of adrenaline and defibrillator shocks.

Joe Tiralosi was now surrounded by some of the best medical personnel, technology, and thinking that modern science has to offer. But he was, with no heartbeat and insufficient oxygen and nutrients feeding the cells of his brain and body, already dead.

Don’t take any chances, his wife said. Go to the hospital. Could these or any other words recur to Tiralosi as he lay flat on the table and slipped further into the process of death? Was he aware of anything at all? The dominant, scientific view of the brain is that such a thing would be impossible. The gag reflex and other functions of his brain stem had ceased, meaning his brain had stopped functioning entirely. All the conversations he had with his wife were now seemingly lost to him, and the odds were against him ever seeing his family again.

Seconds passed to the steady rhythm of chest compressions. Minutes passed. They stopped compressions and hit Tiralosi’s body with an electric shock. Still, no heartbeat. After ten minutes of continuous chest compressions, the medical and nursing staff was starting to lose hope.

Ten minutes without a heartbeat has long been considered a kind of dividing line in resuscitation science. It has long been thought that after ten minutes without a heartbeat, damage to the brain from a lack of oxygen starts to become permanent. Of course, without a properly functioning brain, Joe Tiralosi would no longer be Joe Tiralosi at all. His memories, his personality, what we might call his “Joeisms” would be gone forever, and only his body would still be here. His wife could hold the hand of the man she had shared her life with, yet they would not really be together.

So ten minutes passed, fifteen minutes passed. Doctors worked well past the old markers; the ticktock rhythm of chest compressions was punctuated by an occasional defibrillator shock.

Twenty minutes.

The call to cease resuscitation attempts in this circumstance belongs to the doctor in charge. But he kept going.

Thirty minutes.

By now, Tiralosi had received thousands of chest compressions and had his heart shocked a half-dozen times. The room was looking more and more like a war zone. Traces of blood and medical debris lay around the gurney. Empty vials of adrenaline littered the floor, like spent gun cartridges on a battlefield. The nurses and doctors providing chest compressions were sweating, consuming their own stored-up energy.

Forty minutes.

Ten years ago, continuing to try and save him at this point would have been considered a tremendous risk—for both Tiralosi and his family. In the best-case scenario, even if Tiralosi’s heartbeat was restored, his mind would be a mess—a CT scan likely revealing multiple small and large plumes of damaged, black spaces where functioning neural cells once held his thoughts. But technology and medical understanding have advanced with the years, and so the doctors pressed on because they knew there was a possibility, however remote, that Tiralosi could be saved and returned to his normal life.

Finally, something incredible happened to break the exhausting monotony—someone screamed with excitement: “I feel a pulse, I think we’ve got him back.” Suddenly, in one moment, all those clouds of despair were replaced by a sense of elation in the room. The exhausted staff had a new wind of energy and, more important, after having had more than forty-five hundred chest compressions and having his heart shocked with a defibrillator eight times, and being given countless vials of adrenaline, Joe Tiralosi’s heart had started to flicker again.

But the emergency was not over. At this point, precisely why Tiralosi’s heart had stopped functioning properly remained a mystery. Doctors needed to find the problem, or there was a very good chance it would stop again. After his heart was restarted, Tiralosi was quickly taken to the cardiac catheterization laboratory, because one of the likely possibilities for his cardiac arrest or death was an undiagnosed heart issue, or more precisely, a heart attack due to a blockage in one or more of the main arteries that supply his heart with oxygen-rich blood. Dye was placed in his arteries to determine if there were blockages.

Frighteningly, while in the cardiac catheterization lab, he lost his pulse again for roughly fifteen minutes—meaning that he actually died a second time. The doctors resuscitated him again. During this process, they found that he had a number of blockages in the vessels to his heart. They opened them with a fairly common balloon procedure and later inserted stents to keep the vessels from closing again. During this entire time, for a twenty-four-hour period in all, Tiralosi’s body was kept cooled using a special machine called the Arctic Sun to prevent his brain and organs from suffering damage due to the consequences of a lack of oxygen.

Ten years ago, a man saved after that length of time would most likely have been a kind of living husk—his body present, his mind gone. But today, Joe Tiralosi is a smiling, vibrant man. His face is long and lean with the shade of a well-groomed mustache and goatee covering his lips and chin. He is back at home with his children and the wife whose advice helped to save him, and back at work, continuing his life. The newspapers and television stations that reported on his resuscitation all called his recovery a miracle. If so, Tiralosi and his family were the beneficiaries of a medical miracle—delivered through medical science. But to my mind, the word miracle seems ill chosen in this context.

Tiralosi was the benefactor of a team of perhaps more than twenty doctors and nurses working in unison using the most advanced medical thinking both during his cardiac arrest and in delivering what has come to be known as “postresuscitation” care. Not only did this bring him back to life, but it stopped any brain damage from occurring. The key component was that the cooling of his body happened in a very timely fashion; it was carried through from the emergency room to the cardiac catheterization laboratory and then continued for twenty-four hours. This slowed the process of cell deterioration in the brain and organs that occurs when the heart is not pumping oxygen. In other words, the processes that naturally take place after death and had started were managed so that he could be revived safely, and most important, he returned to his family without brain damage.

Rather than being a miracle, Tiralosi was one of a growing number of patients resuscitated from death long after we ever thought possible. These cases raise profound questions for doctors, philosophers, neuroscientists, ethicists—and all of us. For starters, although perhaps twenty or so people worked on Tiralosi on this occasion, the reality is that providing this level of sophisticated medical care requires hundreds of people to work together in unison with the mutual cooperation of multiple medical and governmental agencies. Such enormous operations may be commonplace and possible in other industries that require a complex system of coordination, such as aviation, but in medicine, achieving such coordination and teamwork among all the different stakeholders and parties has always proved to be incredibly challenging. Therefore, with so many different people required to work successfully as a team both in and out of hospitals in order to save a patient who has suffered cardiac arrest, how do we ensure that everyone gets optimized care? The painful reality is that even though most of us are not aware of it, many living on our own doorsteps, even in industrialized countries such as the United States, the United Kingdom, or elsewhere, even areas with many of the very best medical centers in the world, may still not receive optimized care. So the big question is, How many more people can we save and how much more can we improve outcomes for resuscitation patients and ensure people do not suffer with permanent brain damage? And then there are the questions where the medical intersects the personal and the philosophical. When does death become final and irreversible? When should people be advised to remove their loved ones from life support for organ donation? What does the recovery of consciousness, after the complete cessation of heartbeat and brain function—or in other words, death—say about the nature of the mind and body or about age-old concepts of the soul and what happens after death—the so-called afterlife? And what further advancements await us?

Those are individual questions, but it is the total picture created by pursuing all these lines of thought that marks the final destination of this book—and the final destination we all share: death. But the view of death that is emerging may not be one we have encountered. It is one that is at once rigorously scientific, yet also tremendously hopeful.

Throughout history, death has loomed as the ultimate downer of a subject. The ultimate defeat. But recent scientific advances have produced a seismic shift in our understanding of death—challenging our perceptions of death as being absolutely implacable and final—and have thus rendered many of our strongest-held views regarding death as outdated and old-fashioned. In fact, where death is concerned, two major revolutions have already begun—one of accomplishment, and another of understanding. In short, medical science is rendering previously unthinkable outcomes entirely plausible. We may soon be rescuing people from death’s clutches hours, or even longer, after they had actually died.

But as an unintended consequence of developing these new lifesaving measures, science is also expanding our knowledge of death. By finding new means to save lives, we are also inadvertently finding new ways to investigate and answer fundamental questions about what happens to human consciousness, to what we might call the mind, the “self,” or even “soul,” during and after death—questions that, until recently, were considered subjects better suited to theology, philosophy, or maybe even science fiction.

After Tiralosi’s heart was restarted, he was placed into a medically induced coma for four days, with a ventilator breathing for him. When the doctors brought him out of the coma and removed his ventilator, Tiralosi began telling the nurses that he had a very profound experience. They all recognized that he had recalled something from the forty-seven-minute period during which he was dead.

In popular language, his experience has commonly been referred to as a near-death experience, or NDE. This is a term that I personally don’t think entirely and accurately reflects the science of what we are now dealing with, but nevertheless, whether this is psychological or actually happens, these experiences are now reported so routinely that few people who have studied in the field can doubt it is a real phenomenon that warrants further study.

My colleagues called me to hear Tiralosi’s story because they know I am involved in a series of studies, all of which revolve around the world opened up to us by resuscitation science. I’m conducting research into optimal cardiac arrest care—the kind of medical science that saved Tiralosi—and into the experiences of consciousness people report bringing back from the other side of death after their hearts have been restarted.

Tiralosi’s case raised all the questions I had been studying. When he was lying on the table with no heartbeat, where was his true self, his mind and consciousness, his memories? Was he aware of what was happening to him? The dominant scientific view is that he had entered an abyss of experience—the sunless void of existential nothing.

I met with Tiralosi in his hospital room a few days after he awakened from the coma. A tall, slim, middle-aged, gray-haired Italian American man, Tiralosi took a few moments to gather his thoughts. His wife held his hand and looking at him lovingly as he gazed at a small yacht that was floating across the gently rippling waters of New York’s East River and told me his story.

What gripped me is that he recalled only one detail during the time his heart was not beating, but what he remembered affected him profoundly. He said that he had encountered some sort of spiritual being, though nothing that had mass or a shape. He described encountering a luminous, loving, compassionate being that gave him a loving feeling and warmth. His encounter with this being was ineffable. He couldn’t find the right words to fully describe his sensations. This encounter and the whole experience had comforted him to know what it would be like when, in his own words, he goes “to the other side.” Because he had experienced this luminous feeling, he said that he was no longer afraid of death. Whatever this being or feeling was, it completely transformed him.

On the surface, this seems to be a truly remarkable reaction for any person who had such a close brush with death. As a critical care doctor, I see what becomes of people who don’t report this conscious recollection of death. While they often express some sense of relief at having survived, they may become physically, mentally, and emotionally fragile. Life has impressed its tenuousness upon them, and it has warned them that death is real, not something that happens to other people. This raw sense of their own mortality can be difficult to endure, and long-term psychological disorders such as posttraumatic stress disorder and depression are not uncommon in resuscitation patients.

However, people who undergo an experience like Tiralosi’s truly seem to be in a new world—one in which death, for them, is nothing to be afraid of. Tiralosi felt he had met with a luminous being, and he came away from the encounter with a new understanding of his role as a husband, friend, and father. Like others who have reported experiencing such an event, he came out of this feeling less materialistic and more altruistic.

His story is, in a sense, personal to all of us, as it speaks to some of these fundamental mysteries of human existence. But it is particularly personal to me—because his tale fits into my area of research, and because the hospital where Tiralosi was saved by medical science is the hospital where I worked until very recently. Hospital administrators there advertise with the slogan “Amazing things are happening here.” Of course, no one considers his or her own workplace to be necessarily amazing. But the truth is, amazing things are happening in medicine—things that suggest our own lives and consciousness might be even more amazing than science has thus far allowed.

Different groups of doctors and researchers in various fields are forging this new path. They are creating cold packs to enwrap heart-stopped patients, machines to push chilled saline into their veins, injections to preserve the cells of the body, and drips that deliver oxygen carefully draped by a microscopic layer of fat to cells in the remotest parts of the body after death, as well as equipment to deliver more effective chest compressions. Neurologists have started to discover that contrary to the old dogma, supposedly vegetative patients may actually be conscious and aware of their surroundings and can carry out mental tasks on command.

I have authored one of the first medicine-based studies ever conducted of what happens to the mind and psyche after the heart has stopped beating. Currently, I am conducting the world’s largest ever study of mind and brain during cardiac arrest, the AWARE study, an initial three- to five-year-long investigation of patients who claim to have been aware of being resuscitated. AWARE received worldwide press and was announced at a conference sponsored by the Nour Foundation,1 the United Nations Departments of Economic and Social Affairs, and the University of Montreal in September 2008. The conference itself was something of a paradigm-busting event—as it showed that consciousness studies and resuscitation science are intertwined, and their implications bear on us all.

The case of Joe Tiralosi illustrates the beginning of what resuscitation science can do. It also shows that determination of how long to resuscitate is purely a subjective one and that conforming standards are needed to make it objective. Undoubtedly, in a different hospital or even in the same hospital but on a different day and with a different team of doctors, Joe would not have been revived for that long. The team would have stopped long before the forty-seven minutes needed to bring him back to life, and he would not have received the cooling therapy and other vital care that he received, such as a timely cardiac catheterization that took place immediately after his heart had restarted in the emergency room and continued even while his heart had stopped again a second time. If any of these and other procedures hadn’t happened, Joe Tiralosi would either have been permanently dead or would have possibly been permanently disabled or in a vegetative state.

The cooling technique that saved Tiralosi has opened the door to a whole new field of research, proving we can buy time to correct all manner of medical disturbances and still recover a whole person, with both physical and cognitive functions intact. However, it has been estimated that just 50 to 60 percent of hospitals in industrialized countries, including the United States, Britain, and Germany, employ the cooling procedure that preserved his body and mind.

Other cutting-edge research is under way. Dr. Robert Neumar and others, whose research I’ll address in greater detail later, are working on a pharmacological solution that may help preserve the body at a cellular level, prolonging the body’s natural hibernation phase, while doctors fight to revive the patient. And the miraculous little extra-corporeal membrane oxygenation (ECMO) machine allows health-care providers, particularly in Southeast Asia, to reroute a patient’s blood out of the body, feed it oxygen, and return it to the circulatory system. These are truly game-changing medical advances that threaten to topple all our long-held ideas about death and its power, that are poised, in fact, to give humanity more power over life and death than ever before.

Tiralosi also had a profound experience. This dovetails with the philosophical issues. What does the science of resuscitation say about consciousness, and the ability of the human mind, consciousness, and soul—or, in other words, that entity that makes me into who I am—to survive death? And what, in turn, does that say about the relationship between mind and brain? The answers to these questions are of course profound, with implications for science, philosophy, religion, and every man, woman, and child. We are just beginning to explore these answers in a society where medicine and religion try to coexist but are often at loggerheads. The mystery of what happens when we die is something everyone pauses to consider, a question to which we would all like a definitive answer.

As we explore the philosophical and scientific byways surrounding the mysteries of human consciousness, we will try to consider what all this means for how we approach the subject of death, how we pursue further scientific research, and perhaps most important, how we interact with one another.

I became interested in resuscitation science when I was twenty-two years old and have devoted my working life to it. Currently, I divide my time between hospitals in the United States and the United Kingdom. I am an assistant professor of pulmonary and critical care medicine and the director of resuscitation research in the Department of Medicine at the State University of New York in Stony Brook. I obtained my medical degree from the University of London before completing my specialist training in internal medicine, pulmonary medicine, and critical care medicine at the Universities of Southampton and London in the United Kingdom and Weill Cornell Medical Center in the United States. I was also awarded a Ph.D. in cell biology from the University of Southampton in the United Kingdom.

A combination of different events and questions drew me to this subject. The first thing that sparked my interest was studying the brain in medical school. One day in the neuroscience laboratory as we learned the function of the brain, I was awestruck and wondered how this incredible gray organ could lead to all our personalities and everything that makes us unique as individuals. One of my friends at medical school was very introverted and hardly ever spoke. I remember looking at her one day and thinking, What is it that makes her so different from the rest of us? Then I looked around the room. There were fifty people, and though we shared many similarities, we all had unique personalities. What was it about this organ that made us all so different? Where did our mind and consciousness or, as the ancient Greeks called it, the “psyche” or “soul” come from?

Toward the end of my medical training, I came across people who died. I began contemplating what happened to the minds of these people who died. I also noticed that there was little and limited science involved in the decision of whether or not to resuscitate a patient. It was not objective enough; it was actually purely subjective. In those days, doctors often didn’t even ask patients when they were admitted if they wished to be resuscitated or explained what it meant. The doctors would just make a decision and write on the chart “do not resuscitate.”

All this was developing in my mind and finally culminated when I met a patient in the emergency room. I was twenty-two and in New York as part of my final year of medical studies on a clinical attachment at Mount Sinai Hospital. It was an exciting time for me. I was at one of the finest medical institutions in the world, working my way through medical adolescence and into adulthood.

One morning I was making my rounds when my pager vibrated. I rushed to the emergency room and picked up the notes from the nurse, which read: “Desmond Smith, hemoptysis”—a medical term for coughing up blood.

Desmond was a tall, thin man of West Indian origin with a distinct Harlem accent and a winningly contagious personality. Most patients I see in the emergency room are understandably complaining about pain and upset at their condition, and therefore aren’t given to small talk. However, sometimes out of nervousness, or sometimes just out of inherent friendliness, patients share details of the day-today events in their lives. I quickly found out that Desmond was one of the friendlies. He told me that he was sixty-two years old, that his family had recently thrown him a surprise birthday party, and that he was not at all concerned about his health.

As I palpated his chest, carefully searching for any sign of abnormality, I learned that Desmond began his day with what had become a daily bout of early morning coughing. Carrying his breakfast tray to the bedroom, he recalled his doctor’s original comment: “It’s a smoker’s cough.” But that day, for the first time, Desmond coughed up blood.

Still, Desmond was optimistic. “That’s what I coughed up. Never mind. I’ll live, Doc!” he announced.

I detected signs of fluid surrounding his lungs, so I ran through a mental list of possible diseases. The most common cause of coughing up blood is a simple upper respiratory tract infection, a flulike illness. But this didn’t seem to fit Desmond’s case. He was a lifelong smoker, so there was a chance he had lung cancer. His vital signs were strong, so I decided to order further tests. But whatever Desmond had, it didn’t seem to be a life-threatening emergency at that moment. Desmond gave a brief thank-you salute, and I left the emergency room.

Less than thirty minutes later my pager went off again, declaring: “Cardiac Arrest: Emergency Area. Cardiac Arrest: Emergency Area.” This was life and death. As I ran down to the emergency area, adrenaline rushed through me. When I arrived, a bay had been curtained off. I pulled the curtains aside. A team of doctors was frantically working on a man. One was kneeling by his head, hurriedly trying to secure his airway. There was blood everywhere. Time sped up for me as I realized I knew this man: it was Desmond.

There was a frantic rush to save his life, with doctors shouting orders in rapid succession. “Pulse check, rhythm check …” “VF …” “Shock …” “Stand clear. Oxygen away!” Thud, thud. “Get intravenous access. …” “1 mg epinephrine, stat.” “Continue with CPR. …” “Start a bag of fluids.” “Blood’s pouring out of his mouth, he’s bleeding extensively. …” “Suction, quick!” “Get the double lumen endobronchial tube. Get the emergency bronchoscope. We’ve got to find the bleeding vessel. …” “1 mg epinephrine stat.” “Cross match.” “Universal blood stat.” “Squeeze the bag of fluids. …” “Asystole … flatline …1 mg epinephrine, 3 mg atropine stat.” “Continue resuscitation.” “I can’t see anything—it’s just a red sea of blood down there. …” “It’s impossible to resuscitate him; he’s clotted up his airways. …”

Just like that, Desmond was dead. One minute he was here, the next he was gone. What had happened to the person I had been talking to a half hour ago about his surprise birthday party? What was left of his memories, thoughts, and feelings? It appeared there was just a lifeless body.

This interval between life and death had been so quick. Questions buzzed around in my head. What had Desmond experienced? Had he been able to see us trying to resuscitate him? What was happening to him now? Could he have retained some form of consciousness, or was that the end? Even with my medical training, I couldn’t even begin to answer those questions.

The death of Desmond and the questions I kept asking myself about the process he went through in those minutes and possibly beyond had a profound impact on my life. It was so deep that in the coming months I decided to pursue the answers to these mysteries through the tool I had begun to learn and could rely on the most: science.

This subject, which started out as a point of interest at medical school, grew with me at different stages of my own medical development. As I witnessed decisions being made about life and death for patients, even as a young medical student I realized that we needed an objective science. I then graduated from medical school and decided to find out for myself what happens to patients. While setting up a study at the University of Southampton during my residency training, I also set up a separate study where I collected approximately five hundred cases of people who had what were called near-death experiences under different circumstances. This taught me a lot about the nature of the experience and its impact on people.

I began to see that the people who had these experiences were from all different backgrounds and all different belief systems, ranging from agnostics to atheists, and from people with a minimal religious predilection to strongly religious. What was most touching about the experience was the fact that for many people, especially those who had encountered a being of light, as they described it, they had been profoundly affected and were transformed positively by the experience. The other thing that struck me was how physicians and nurses had often been involved with a resuscitation of a person who had such experiences, and to their astonishment the patient had come back and told them in detail what had been happening even though the person appeared to be dead.

As I further developed my medical practice, I began to notice that learning how to save a life involves learning all the different components and links in a very long chain of survival. This therefore becomes the science of resuscitation, and what became more and more obvious to me was that if attention was not paid to all these links in the chain, then patients that we take care of in hospitals might experience more of an adverse effect, including higher fatality and long-term brain and other organ damage. Furthermore, as I took a keen interest and specialized in resuscitation science it became very clear to me that although individual doctors and nurses did strive to provide the best care possible, even more could be done. But the reasons they weren’t always being done was largely a system-based issue that needed to be addressed at a level far above and beyond individual nurses or doctors like me. Through questioning why patients have near-death experiences, I came to eventually realize how little clinicians actually know about the quality of resuscitation with respect to the brain and other vital organs during the period of cardiac arrest. It suddenly dawned on me that we had been “driving in the dark” for years without a real-time gauge to tell us whether our treatments and interventions were being effective, like a driver who would only know whether he had been successful in driving if he arrived at his destination but with little information in between. In the same way, the only way we would know whether we had been successful in resuscitation would be whether someone like Tiralosi survived or not. If the person didn’t make it, then we would all put it down to the inevitable “he had crashed” and we hadn’t been able to reverse death, because it was death. But with time it became clearer to me that actually in many cases permanent and irreversible death was not inevitable even if death had taken place. It was simply that in spite of the best efforts of resuscitation doctors, somewhere along the complex chain of survival needed to bring someone back to life, one or two links had not been in place. This raised the question as to whether these experiences and recollections from the period of death that some people recalled could simply be telling us that certain people had better quality of resuscitation of the brain. If that was the case, then clearly they warranted further investigation so we could understand what we were doing that was leading to this improvement. These experiences could also be telling us something more about the philosophical and personal questions that we have all had about what happens when we die. This, of course, is only possible because we now know that death is reversible.

1 As a public charitable and nongovernmental organization in special consultative status to the United Nations Economic and Social Council, the Nour Foundation’s mission statement is to explore meaning and commonality in human experience through a multidisciplinary and integrative approach that seeks to engender greater understanding, tolerance, and unity among human beings worldwide. The conception of the foundation was inspired by the inclusive philosophy of the late Ostad Elahi (1895–1974), a thinker, jurist, and musician.

The foundation provided us with a grant for the AWARE study, which was launched during its symposium at the United Nations in New York on September 11, 2008. For more information, visit www.nourfoundation.com.


CHAPTER 2

One Small Step for Man, One Giant Leap for Mankind

THERE WAS A time when space exploration was viewed as impossible. Roughly a hundred years ago, people would have thought you were mad if you proposed a mission to the moon. They would have asked how in the world you could send a person into the vast unknown and return him or her safely to Earth. When the topic was explored in books, it was placed in the realm of science fiction. In 1901, H. G. Wells, the renowned author of War of the Worlds, published The First Men on the Moon, a story about two men who build a spaceship and travel to the moon. Though his novel was categorized as pure science fiction and regarded by some as preposterous, Wells was convinced that space travel would one day be possible.

Not only is space exploration now possible, it is taken for granted. Because of the advancements in science, we were able to witness the first successful moon landing in 1969, which was a new beginning for us all. By analogy, it is the advancements in science that have allowed us to cross over into the boundary of death and explore it. This is the crux of resuscitation science—the science of bringing people back to life after death. This may sound impossible, as if we were veering into science fiction territory, but it is not. It is very real.

To this day when we talk about death, people have the same reaction as our forefathers did one hundred years ago, around the time of the publication of Wells’s novel.

Because of the pace of medical progress, few doctors, and even fewer nonmedical or scientifically oriented people, understand that a true revolution has taken place at the height of human understanding that will have huge implications for all of us irrespective of culture, creed, or background. This is truly a global phenomenon. Contrary to popular social and even medical perceptions, “death” is not the end we once thought it to be. Death is no longer a specific moment in time, such as when the heart stops beating, respiration ceases, and the brain no longer functions. That is, contrary to common understanding, death is not a moment. It’s a process—a process that can be interrupted well after it has begun.

Although it is true that death is a biological process and that people may die as the result of multiple causes such as an infection, heart attack, or cancer, the end result of the whole process from a medical, biological, and cellular perspective is that there is some process that leads to inadequate delivery of oxygen and nutrients to the cells in each organ. These are required to sustain the activity of the organs and cellular processes that keep us all alive. When this process happens to the heart, it stops working. There is no longer a system to pump blood around the body, the organs become deprived of oxygen and stop working within seconds, and we are then lifeless. This was the end—or at least this is what has been considered for millennia to be the end. Incredibly, it now doesn’t seem to be. Since the promotion of resuscitation science in the 1960s, doctors have regularly restored the heartbeat after death and, according to the common lexicon, brought people back to life.

The reason death can be reversed is that it’s a process, not a moment. Death is, biologically speaking, a stroke, but unlike an everyday stroke, it is the entire brain that has become deprived of oxygen and nutrients; and the process that transitions brain cells from being in a potentially reversible to an irreversible state of damage and cellular death goes on for many minutes to hours after death has started in a person. In a common stroke, there is a lack of blood supply to a part of the brain, usually but not always as a result of a clot. In death, due to the heart not beating, there is a lack of blood supply to the entire brain rather than just a local area. Although the cause of the lack of blood supply is different between a stroke and death, as far as affected brain cells are concerned, the same biological processes occur when they are starved of oxygen. In a stroke, the longer the blood supply is interrupted, the greater the chance of permanent damage to that part of the brain. We know that even if someone has a stroke and you get the person to a hospital equipped with the right technology in the first few hours and do a CT scan, then a doctor can try to go in and immediately open up that blood vessel. If the doctor can open that blood vessel, most of the brain tissue can be salvaged, and the person can recover and be restored to a high or even full quality of life. But if this is left for too long, the person will suffer permanent and irreversible brain cell damage and hence a disability. If we intervene even after death has started, we can make a difference, and this is why the goalposts have moved in terms of understanding death and the processes that occur after death.

So if you think of death as a stroke, then you realize that, like a stroke, it can be reversed. This has significant implications for how death is defined. If someone says, “My aunt died,” we may innocuously ask, when did that moment happen? The truth is, from a scientific perspective we may not know anymore. And if someone asked me when exactly death becomes permanent, again I would have to say we don’t really know. But we do know that the once-held philosophical idea that there is no way back is not accurate and that for a significant period of time after death, death is in fact fully reversible.

Since there is a way back from death, we must now ask what happens to a person’s mind and consciousness—that very essence of who the individual is—during the period when the person enters that unknown territory. Since there is a fairly long period during which what doctors do (or don’t do) will have implications for the patient’s quality of life, it’s important to understand this new “gray zone.” The treatment that we administer or neglect to administer during this period of time can mean the difference between someone returning to a meaningful, purposeful life or someone being in a vegetative state. And finally, there is the philosophical concept of what happens after death or during the period of a so-called afterlife. Since, by definition, the person has passed over the threshold of death for what can be as long as a number of hours, he or she is in what some have in the past called the period after death. If the patient is brought back to life, what can the person tell us about death and what happens when we die? This is where objective medical and scientific advancements aimed at saving lives and brains have inadvertently intersected with people’s personal beliefs, their religious or overall worldview.

Admittedly, these can be challenging concepts to grasp, largely because our concept of death has traditionally been very black and white. In movies, we see very clearly when people are dead. Someone shoots someone else several times, the guy falls down, and he’s dead. That’s why when someone became lifeless and motionless, and the individual’s heart had stopped, classically the person was considered dead. In fact, physicians still use these simple three criteria to declare someone dead: no heartbeat, no respiration, and fixed, dilated pupils (which means that there is no brain function).

Frequently, people—including doctors and scientists—say to me that if someone was brought back to life, then he or she wasn’t actually dead. How could the person have been dead if the individual is now alive? But the fact of the matter is that death isn’t what you and I decide it to be. Someone may have a philosophical idea that death is defined as when a person cannot come back and talk, eat, or share stories. That may have even been our own belief or our doctor’s belief, but that’s not death. People don’t set the parameters for what death is; science does.

Let’s go into some detail on what death actually is. Biologically and medically speaking, “death” and cardiac arrest are synonymous. By definition, cardiac arrest is when the heart stops beating and the person stops breathing. Within seconds the brain also shuts down due to a lack of oxygen and nutrients being delivered to it, and the patient develops fixed dilated pupils. The medical term for death is cardiac arrest because at this time all three criteria of death (i.e., no heartbeat, no respirations, and fixed dilated pupils) have been reached.

Many equate a heart attack with cardiac arrest, but the fact is they are not the same thing. Someone might say, “My uncle had a heart attack and lived; therefore, he was brought back from the dead.” But this isn’t correct. A heart attack occurs when an artery supplying blood to the heart becomes blocked, thus preventing the heart from receiving proper blood supply. As a result, part of the heart muscle dies. A cardiac arrest is when the heart stops beating for any reason, which signals death. Of course, a large enough heart attack can also cause the heart to stop by blocking blood flow into the heart itself and thus lead to cardiac arrest, as occurred with Joe Tiralosi. But unlike a heart attack, cardiac arrest and death are medically defined as the same thing; there’s no difference.

Doctors often believe that in the case of cardiac arrest, the course of action is to administer emergency resuscitation measures, the most basic form of which is cardiopulmonary resuscitation (CPR), to try to bring the person back within minutes. If they cannot, then the person is pronounced dead. When modern resuscitation was first discovered in 1960, it primarily involved just chest compressions, breathing, and the ability to electrically shock the heart, and this is still what most people associate with resuscitation science. But today science has progressed far beyond this.

Now, after longer and longer battles with death that extend hours after death has occurred, doctors are able to save more people after cardiac arrest than ever before. What has been discovered is that when a person’s heart stops beating, when the crucial supply of oxygen and nutrient-rich blood to the heart and all other organs including the brain has seized and the person is declared dead as we know it, all the cells in the body do not immediately die. Brain cells, liver cells, and muscle cells all have a period of time after the heart stops and a person dies before they become irreversibly damaged. They have just begun their own process of death, which can take hours. For example, scientists can take sections of the brain from someone who has died four hours earlier and been taken to a mortuary and grow the cells in the laboratory, indicating that those cells were not irreversibly dead. Though the cells are not working, they are still potentially viable. This is why people can donate their organs and those organs can then be used in a healthy body. To function, cells require oxygen to be delivered so metabolic activity can take place and energy can be produced. Without oxygen, those cells start to go through a process where they will die, but they haven’t died yet and they can still be saved. However, during this time, that organ is not working because its cells are not getting any blood or oxygen. So although the brain is not functioning and the liver is not functioning after the heart has stopped, the process of cell death in those organs has only just begun and can go on for hours after a person has been declared dead.

So where along this process do we draw the line and say a person has reached the point of permanent death? Anywhere we draw that line and say death is permanent and final is going to be somewhat arbitrary, because death is a process and the line at which certain cells and organs permanently die will be constantly moving as the science of resuscitation progresses further and further. The further we can extend it, the further we can extend that final, absolutely fatal point. Much of the new frontier in medical research is focused on prolonging the state where the cells are still viable and buying time to reverse whatever underlying condition caused the cardiac arrest.

There are two consequences to resuscitating people—just as there are two processes involved in space travel. First, if the cells are salvageable, not only can we bring people back to life from the clutches of death after they have gone down into what was thought to be that eternal abyss, we can also ensure that they don’t end up with any permanent damage—like the astronaut who has gone to space in a rocket and returned in a capsule. Second, in the same way that an astronaut is exploring space and telling us firsthand what is going on there, these people can tell us what is going on in the metaphorical space of the afterlife. People all over the world have developed their own ways of thinking about this, in much the same way that when thousands of years ago people looked up to the sky, they wondered what was really going on in space. But these beliefs are often personal beliefs. The same is true of death.

Bringing individuals back to life is only the first step in survival. If someone dies and we bring the person back, doctors also have to fix the underlying problem if the individual is going to remain alive. If someone suffers a cardiac arrest and we can rapidly treat the underlying condition, then death can be reversed. For example, if someone is in a motor vehicle accident and is bleeding heavily due to a ruptured blood vessel and then has a cardiac arrest and dies, there are ways to save the person. This is a blood loss issue. Whereas many may simply accept defeat and declare the person “dead,” now we could potentially set about establishing a system that slows down the process and rate by which cells in this dead person’s organs are becoming permanently damaged and thus prevent long-term brain or other vital organ damage. By doing so we buy our expert surgeons a few hours of time to find and treat the bleeding vessel, replace the blood that was lost, and then restart the heart—and therefore reverse death. If a person is in the hospital and has a heart attack because of a clot that has entered an artery in one side of the heart, doctors can rush the person to the cardiac catheterization lab, open the patient up while the individual is dead, remove the clot, and then bring the person back safely. A sophisticated bundle of timely medical interventions, including what has become termed “postresuscitation” care delivered correctly in the subsequent seventy-two hours or so after the heart has been restarted, can ensure such a patient can even resume a normal life.

To me, this is even more amazing than going to space and returning. After all, how many people directly benefit from space exploration? Yet everyone benefits from the advances in resuscitation science. And, in the same way astronauts can explain what happens in space once they return, these people who have died can tell us what they experienced during the first few hours of death.

Clearly, bringing people back has limits, in the same sense that how far we can travel in space and return safely has limits. In the event of a horrific accident that destroys all of a person’s organs, we can do nothing for that person because there are no organs to support him or her. There has to be something to come back to. If the body is completely destroyed, it can’t be rebuilt—at least not today. However, those limits are continually being pushed back. In the same way that we first went to the moon and now we are trying to go to Mars, the same is also true with resuscitation science. We are pushing back the boundaries of life and death and extending into the period that had been considered the afterlife. Today, it is three or four hours; tomorrow it could be twelve or twenty-four hours and beyond.

An active tissue regeneration program, where scientists are working diligently to develop systems to grow artificial organs, already exists. In July 2011, doctors in Sweden created an artificial trachea from a man’s stem cells and replaced his cancerous windpipe with the synthetic one. One can imagine that, say, in one hundred years, if this technology has been fully developed, then we may be able to rapidly implant new organs and reconstitute a person who had irreversible damage. Today, if someone has cancer for which therapies are available—but unfortunately before we got rid of the cancer, that person crossed over the threshold of death—the patient can be brought back safely, and if the person has a potentially curable cancer, he or she can then receive therapy and get better. Of course, that’s not the case if the person has, for instance, terminal lung cancer, because at present, there is no cure for terminal lung cancer or certain types of resistant lymphoma or leukemia that have become refractory to treatments.

In 2011, I treated a courageous twenty-seven-year-old woman named Laura who had leukemia. People suffering from leukemia experience a proliferation of their white cells, which are called blast cells because they are not fully formed. These cells frenetically replicate, and the proliferation of the cells that don’t work causes damage to the organs. If the cells were mature, they could fight infection, but at this stage, they end up just clogging the system.

Laura had been diagnosed with leukemia at age seventeen. Though leukemia is sometimes a chronic condition, it can in some instances be cured with chemotherapy or through a stem cell transplant. Laura had in fact received a stem cell transplant. In this process, she was given such strong chemotherapy that her bone marrow was almost completely annihilated, which essentially stopped her body from producing the bad white blood cells. Doctors then transfused stem cells from a family member, and these new stem cells produced healthy white blood cells. Though the procedure can have complications, such as an infection, it worked on Laura, and she was cured.

For the next ten years, Laura lived a normal life. She married and had a daughter. Though Laura never forgot the leukemia and the grueling treatments, it was something that haunted her past rather than guided her future.

Then, like a delayed aftershock in an earthquake, at age twenty-seven, her symptoms returned. She went back to her oncologist. Just as he had done the first time, he gave her multiple doses of chemotherapy and arranged for her to undergo another stem cell transplant. Unfortunately, it didn’t work the second time, and her leukemia became refractory, meaning it did not respond to treatment. The oncologist told her and her family that there was nothing else that could be done. But because she had a young daughter who was the jewel of her life, Laura wanted to do everything possible to prolong her life.

This was when I became involved as a critical care doctor. When I first saw her, Laura had physically deteriorated and suffered significant weight loss. She had contracted pneumonia because she didn’t have a functioning immune system to fight the infection. Worse, the pneumonia was completely resistant to all antibiotics and continued to grow because she had no functioning white cells to fight the infection. She just had “blasts,” which were damaging all her internal organs. She had reached the point where she could barely breathe. Based on her wishes “to do everything,” I had a breathing tube inserted and tried to continue addressing the infection, but this was difficult because it was not responding to any treatment. Because the infection wasn’t clearing out, Laura became progressively worse.

It became clear that her heart would soon stop. In theory, based on everything we have covered, a logical question would be this: Knowing her heart was going to stop and having time to prepare for that moment, why couldn’t we just reverse her death when that happened? The fact is that I knew we could have restarted her heart, but the real problem was that it would stop again and again because her organs were not getting proper oxygen delivery. We didn’t have the science to stop the underlying problem that would cause her heart to stop. We couldn’t get rid of the blast cells and ensure she had normal white cells. Her oxygen requirements had skyrocketed due to the infection. We had tried to match those requirements by putting her on the breathing tube, but because she was getting sicker and sicker—due to an untreatable infection and ongoing organ damage from the blasts—there would come a point at which we could not match her oxygen requirements. We just couldn’t keep up. This would cause her blood pressure to drop, and as that happened, she would not be able to deliver the oxygen to her organs that we were giving her through the ventilator. She would soon go into shock, causing her organs to enter a vicious cycle ending in her heart stopping: cardiac arrest and death.

Because of all the inflammation in her body, Laura had a huge bag of fluid inside of her body that had collected around her heart, and it eventually caused her heart to stop. In a normal cardiac arrest, we could insert a tube in and drain that fluid, but in her case, because of the underlying issue, this would not have saved her life. Her family made the emotional decision to stop treatment, and sadly she died. We didn’t even attempt to reverse her death. We had lost that battle a long time before her heart had stopped. So while we can reverse death, it is only meaningful if we have the means to reverse the underlying problem. Laura’s case illustrates this. Even though my colleagues and I could have restarted her heart, we knew that it would stop again because the disease process was pushing her rapidly downward. This is what people need to understand. Doing “everything” sometimes actually involves understanding where medical care may simply be futile.

Therefore, the limiting factor is not the process of death itself—this can be reversed and managed—it is the process that leads to death. For example, without the right antibiotics to treat the E. coli infection that engulfed Germany in 2011, people would have died in great numbers. If there is an overwhelming infection that causes the heart to stop but for which a treatment has been discovered, then we can bring people back to life safely and restart the heart through resuscitation science even after death and put them on the path to a full recovery. The same is also true of cancer. For some cancers we have discovered appropriate therapies, but for others, we haven’t. So while we can restart the heart of a person with cancer, if it is at an advanced stage and it is this that is causing the person’s heart to stop (as with Laura), even if we manage to restart it, it will stop again and again because the disease is out of control and we have no way of treating the underlying condition, the one that is causing the heart to stop. Clearly, as science and medicine progress, we will find better tools to fight causes of death, so in a sense, there are events that lead up to death and there is reversing death itself.

Almost every doctor working with the critically ill in emergency rooms and hospital wards has a resuscitation story to tell. I myself have many such stories. Recently, in fact, as I was walking through the hallway at Stony Brook Medical Center on morning rounds, a woman came racing into view, screaming.

“I think she died!” she yelled. “I think she just died!”

The woman was speaking of her sister, a patient in the intensive care unit. I quickly bolted into the room from which this upset woman had just emerged. The patient in question, whom we’ll call Carrie, was in her twenties, suffering from a chronic kidney condition. She had been admitted to the hospital with a severe infection.

I must admit that, despite my haste, I entered the doorway feeling a bit skeptical that the situation would turn out to be so urgent. This young woman had been on the mend, and she was due to be discharged from the intensive care unit soon. However, my first look at Carrie confirmed her sister’s
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