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A Critical Care Doctor on Healing, Recovery, and Transforming Medicine in the ICU

Every Deep-Drawn Breath

Wes Ely, MD

“A tresure trove of hard-won Wisdom.”

—Rana Awdish, MD, author of In Shock






Additional Advance Praise for EVERY DEEP-DRAWN BREATH


“The ICU is an important, mysterious character in the story of modern medicine, and Every Deep-Drawn Breath is its deeply felt, thoroughly researched biography. With compassion, grit, and grace, Dr. Ely takes us into this liminal space and shows us, through the stories of his patients and his life, what it means to mobilize technology to save lives while also confronting the unintended pain and suffering that ICU care can inflict. This book illuminates the humanism, heroism, and humility required to stand with people at life’s edge, and reminds us to seek meaning and purpose in the life we have, a life sustained by each breath we take.”

—Sunita Puri, MD, author of That Good Night: Life and Medicine in the Eleventh Hour

“In this fascinating and eye-opening book, Wes Ely makes the radical argument that we should be helping critically ill patients stay awake and engaged, not routinely sedating them into unconsciousness. Combining dogged research, intense reflection, and page-turning stories, Dr. Ely reminds us that we have to treat the patient, not just the disease.”

—Danielle Ofri, MD, PhD, clinical professor of medicine, NYU School of Medicine, and author of When We Do Harm: A Doctor Confronts Medical Error

“With the storytelling sensibilities of Oliver Sacks and the surgical precision of Atul Gawande, Dr. Wes Ely has given us an unforgettable journey of patients and doctors traveling in the disorienting world of intensive care, ultimately leading toward redemption for Dr. Ely himself. Required reading for all mortals. If you liked When Breath Becomes Air, you will love this book.”

—Angelo Volandes, MD, author of The Conversation: A Revolutionary Plan for End-of-Life Care

“Every Deep-Drawn Breath is a beautiful, honest gem. If you’re interested in the wild world of the ICU, in the interface between nature and human nature, in how medicine (at its best) learns from good intentions gone awry, in the difference between in vitro and in vivo, or in how a good doctor becomes great, here is the book for you. I’m grateful to Dr. Ely for his candor and his storytelling.”

—BJ Miller, MD, coauthor of A Beginner’s Guide to the End

“A remarkable book from a legendary physician. Dr. Ely revolutionized critical care and now, through stories that are intimate, honest, and brave, he reveals the failings and the great promise of the field. This could not be more timely—in the wake of a pandemic that challenged the humanity of our profession, Ely shows us the road forward. A must-read.”

—Daniela Lamas, MD, author of You Can Stop Humming Now: A Doctor’s Stories of Life, Death, and in Between

“Every Deep-Drawn Breath is an enthralling journey through the ongoing evolution of critical care. In this richly illustrated book, with stories of people who teetered on the edge of death and survived to find their lives forever changed, Dr. Ely, a thought leader in his field, reveals hard lessons he’s learned, innovations he’s led, and his compelling, bright vision for the future of medicine.”

—Ira Byock, MD, active emeritus professor, Geisel School of Medicine at Dartmouth, author of Dying Well and The Best Care Possible, and founder and chief medical officer of the Institute for Human Caring

“A stunning, heartbreaking, and hopeful book, expressing Dr. Ely’s profound union of compassion and medical skill. Given that most of us will stay in an ICU, attend a loved one there, or even die in one, I hope that many readers demand treatment according to the humane practices Dr. Ely has pioneered. I equally hope that every critical care doctor and hospital administrator reads this beautiful book, puts its protocols into practice, and makes their ICUs more humane and medically effective.”

—Katy Butler, author of Knocking on Heaven’s Door and The Art of Dying Well

“A treasure trove of hard-won wisdom. Reading Every Deep-Drawn Breath is like getting a backstage pass to the cloistered world of medical science. A gifted storyteller, Wes Ely brings his humanity to every moment, inspiring us to reexamine our own beliefs and reimagine what is possible. He has seamlessly woven together the private stories behind the very public successes and failures of our well-intentioned ICU care. Illuminating and generous, he revisits with humility the pivotal moments of his career in this wise gift of a book.”

—Rana Awdish, MD, author of In Shock: My Journey from Death to Recovery and the Redemptive Power of Hope
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To Kim, for your Love

To Mom, for your English

To Dad, for your Engineering

To Taylor, Blair, and Brooke, for your Understanding

And to the pickers, patients, and others, who continue to teach me what matters






Sometimes a kind of glory lights up the mind of a man. It happens to nearly everyone. You can feel it growing or preparing like a fuse burning toward dynamite. It is a feeling in the stomach, a delight of the nerves, of the forearms. The skin tastes the air, and every deep-drawn breath is sweet. Its beginning has the pleasure of a great stretching yawn; it flashes in the brain and the whole world glows outside your eyes.

—John Steinbeck, East of Eden








Author’s Note

MANY PEOPLE BELIEVE MEDICINE is grounded in benevolence, that is, wishing good. It is more than that. The target principle of medicine must be a higher standard: beneficence. Doing good. This breeds trust between my patient and me, which is the cornerstone of my art and practice. In return for her trust, I promise always to try to help her, and never harm her. Every time I step into the hospital, I remind myself of the enormity of this promise. This covenant.

Early in my career, I strayed. Not intentionally, but out of a desire to control every medical circumstance, I didn’t listen well enough. Our greatest treasure is found in deep, real communication with each other. When this is nurtured, especially in times of suffering, two people can establish something of almost mystical quality: a reciprocal connection that brings us to a place of charity and empathy that crosses cultural, social, and racial boundaries. Without such communication, we remain miles apart.

As a young ICU doctor, I went to extreme lengths in my sole focus on saving lives. In so doing, I sometimes sacrificed patient dignity and caused harm. This happened when I traded the priceless gift of eye contact and conversation for medically induced unconsciousness and many hundreds of hours of deep sedation that I thought were “required.” One by one, patients and their loved ones began to reveal to me the error in my thinking. I had broken our covenant by taking away the patient’s voice in his own medical narrative, which is to say, in his life. The journey back to my original oath—first do no harm—brought me to write this book.

The good news is that I—we—now know better. As a physician and a scientist, working with teams of colleagues, I have helped create a better way forward that brings healing. Lessons I learned through the individual bedside experiences brought to life in this book proved true on a larger scale, as many thousands of patients consented for us to use their time, illness, and blood as part of international investigations. In a real sense, this is their story. Their lives also endowed me with truths that apply well beyond medicine and into every moment of my life.

Nearly everyone will either be an ICU patient or someday worry desperately about a loved one experiencing life-threatening illness. This became excruciatingly clear during the COVID-19 pandemic, when the intense isolation of our approach to infection with the coronavirus rendered millions of people alone and depersonalized. Indeed, one of my hopes is that the enduring lessons we learn from patients in this book, and subsequent improvements in our approach as healers, will be utilized now and for decades to come as tools in a future pandemic. No one chooses to be a patient, but everyone can choose to keep sight of the person in the hospital gown. Each patient is more than a mere beating heart or breathing lungs to be saved. The whole person—mind, body, and spirit—is at stake.

My “why” in medicine is about finding the person in the patient, using touch first and technology second. The powerful combination of humanity and compassion, enmeshed within our modern technological world, is the best way to do good for others. It is the vow I keep, going forward as a physician, and it is how I will do better, more broadly, as a husband, father, son, brother, and friend.

E. Wesley Ely, MD, MPH





THIS IS A BOOK of narrative nonfiction. No made-up stories or dreamed-up scenarios. First and foremost, therefore, I am indebted to the people who agreed to share intimate and highly personal aspects of their life stories with me through recorded interviews. I used real names with written permission except in the following instances: one deceased patient’s family asked me to use an alias, though the medical details of her story remain factual. I also used aliases for three Haitian patients and modified details of their stories to protect their identity.






Prologue


At times life takes on the shape of art, and the remnants of moments are largely what we come to mean by life… our long certain tragedies, and our springtime lyrics and limericks make up most of what we are.

—Norman Maclean, Young Men and Fire



IT WAS ALMOST SUNRISE and my shift was nearly over, just a young man’s leg fracture to set and I’d be done. I stretched and looked up, and there in the trauma bay was Ruthie the Duck Lady, her dirty-white duck quacking from a shoebox, its neck poking through a hole in the worn cardboard top. Ruthie was a local legend, a tourist attraction, and I’d spotted her and her duck many times in the French Quarter, but this was my first time seeing her here in the hospital. Blood dripped down Ruthie’s split brow. Thugs had beaten her up and she had, like so many others in New Orleans when a medical issue arose, trekked over to Charity Hospital to see us. I got right to work cleaning her wounds and asking a jillion long-wondered questions as I stitched her up, my voice raised above the honking of the duck.

When we were done, she handed me the duck-in-a-box and danced a frenzied jig of thanks for all of us in the emergency room, her legs flying out like a Cossack’s doing the hopak, and I rushed to join in. I’d been doing this dance since my college days, although never before with a duck in my hands. We all laughed together. Only at Charity. There was no thought of paperwork. In my years there, I never saw anyone turned away, regardless of insurance status or financial means. Some payments came to us as canisters of crawfish étouffée, boiled crabs, or Cajun-spiced andouille in Styrofoam coolers. As Ruthie left, the new day’s sun slipped through the sliding glass doors and more sick folks streamed in.

I’d come to New Orleans a couple of years earlier as a Tulane medical student in 1985. Charity Hospital, a 250-year-old refuge in the sweaty South, provided health care to the poorest of the poor. Its air was heavy with history. Alton Ochsner, Michael DeBakey, and Rudolph Matas, icons in medicine and surgery, had trained there decades before and left their marks of excellence. For years, Charity had been the largest hospital in the country, and at night we medical students would sneak up to the roof of the central twenty-story tower and peer over the 2,680-bed behemoth, contemplating the great chasm between where we were, and where we needed to be, in becoming physicians. It was a dizzying feeling. All those sick people down there who needed care, who were putting their trust in us. One such night, my roommate Darin Portnoy and I made a pact that we’d steer our medical journeys to help the people who needed us most, the people without a voice. Perhaps the Ruthies of the world.

In the 1980s, Charity functioned mainly on federal and state funds paid to hospitals caring for huge uninsured populations, and its poverty showed. We routinely ran out of bandages and gauze and filed X-rays under patients’ mattresses for safekeeping. Without a budget for phlebotomists and patient transport, the med students and doctors-in-training drew all the blood and wheeled patients to their procedures. Some days the power went out, leaving windowless hallways dark and labs shuddering to a halt. We just kept on going. One night, I had to hold a penlight in my mouth to deliver a baby, moving my neck to dart the angle of the beam up to see the mother’s face, then the blood pressure monitor, and back down to catch the baby.

The emergency room was always full, packed so tight we’d have to walk in zigzags, back and forth, just to get through the masses of people waiting to be tended. It was both a local clinic and a trauma center, for those with the flu, advanced cancer, gunshot wounds, and everything in between. People screamed in pain, pleading for relief, the constant din a soundtrack to our work, urging us on. The humanity at Charity ran as thick as a slow-cooked, Mississippi River–brown roux. I couldn’t get enough of it.



For the five summers prior to college, I’d worked as a farmhand in huge produce fields just south of my hometown of Shreveport, Louisiana, filling wooden bushel baskets with purple hull peas, Kentucky Wonder green beans, bell peppers, tomatoes, okra, and earthy hand-dug potatoes. Money was scarce for our family. My father had left years earlier to pursue a life apart from us, and my mother’s job as an English teacher at a local Jesuit high school didn’t bring in much, so the wages I earned under the relentless Southern sun helped out.

The men I worked alongside—Black, brown, and white, formally educated and not, young and old—welcomed me each year. As we talked in the half-light before dawn, tossing hay bales up into the dusty rafters of the old barn, I felt I belonged. But I didn’t. As I grew older, I began to see the divide that separated the pickers’ lives from mine. The obvious differences at first: that I would move away, out into the world, while they would stay, constantly pouring themselves into the fields but never advancing. This was their entire life, and no matter how hard they toiled or dreamed, change might never come. And then the seemingly smaller things: abscessed teeth that turned into huge gaps in their smiles, a bruised leg that never healed, the cuts and scrapes that didn’t get the stitches they needed and so oozed, attracting flies. A minor ailment that they might dismiss for a month or a year or two, laughing it off, until maybe it wasn’t so minor. Perhaps it would even prevent them from earning a living. I began to understand that the pickers couldn’t afford to stop working long enough to help themselves, even if their lives depended on it. They didn’t have the safety net that I did. I saw the ways I was supported by the many people around me who guided me and lifted me up. If I did fall, it wouldn’t be too far.

The summer before I started working on the farm, my mother organized a book club for five of my swim team friends and me. We swam twice a day, about fifteen thousand yards before the sun set, reading and discussing the books my mom suggested in between. John Steinbeck’s Of Mice and Men. A Separate Peace by John Knowles. S. E. Hinton’s The Outsiders. I was riveted by I Know Why the Caged Bird Sings by Maya Angelou, her memoir of growing up in Stamps, Arkansas, and I imagined her up there just to the north. I had never read anything like it before and couldn’t stop thinking about the long shadow of trauma and injustice in her life, the heavy weight of her silence. As I worked alongside the pickers, I often thought of the young Maya. Her lack of a voice in her own story paralleled their lives. While I knew she had regained her voice later, in blazing splendor, I feared that wouldn’t happen for Marcelo, Modico, Charlie, and Germain—our mainstay pickers. I had the feeling that even if they were to scream, no one would hear them.



My desire to become a doctor was sown in those fertile fields, a youthful notion of wanting to help others, and by a quote I held close from Of Mice and Men. When George says, “We got a future…,” Lenny breaks in with “An’ why? Because… because I got you to look after me, and you got me to look after you, and that’s why.” I liked the idea of being there for people who needed me. When I arrived at Charity, I felt I’d truly found my calling.

In my third year of medical school, my first patient was Sarah Bollich. Sarah had grown up in a clapboard shotgun house on Desire Street in the Ninth Ward in East New Orleans. She was twenty-three years old with a one-week-old baby and should have been at home bonding with her newborn child. Instead, she huddled in a brown blanket in the large open-ward intensive care unit in profound shock. Sarah was sick with peripartum cardiomyopathy, a rare and deadly disease of the heart muscle that occurs in a small number of pregnant or postpartum women. When I first met Sarah, she looked at me, her eyes full of fear, as if she were praying for help but couldn’t get the words out. She was terrified she was going to die. We were the same age.

As a student, my job was to watch over her, staying by her paint-chipped metal bed for hours. I examined Sarah using the time-honored sequence of steps: inspection, palpation, percussion, and auscultation. She was straining to breathe, using extra muscles in her neck and chest just to get enough air. Monitoring her blood pressure, I became anxious every time it dipped into the fifties, well below the seventy millimeters of mercury I was told to maintain. We didn’t have the new electronic pumps at Charity, so I dialed dopamine by hand, manually counting the drops per minute as the drug flowed from the IV bag through the tubing into Sarah’s vein. Too little and her blood pressure would go down. Then I’d increase the number of drops, rolling my finger along the tubing to titrate the dose, trying to bring her pressure back up. It was tedious work, but it meant I spent a good deal of time with Sarah, hoping her heart would get better. Beyond the curtains pulled tight around her bed, the busy world of the ICU pulsed and beeped, all noise and movement. But in here my focus was on her. I held her right hand and she gripped mine, her palm sweaty with fear.

“What’s happening to me, Dr. Wes?” she asked again and again. Or “Why can’t I be home with my baby?” Unsure of myself and my nascent knowledge, I fumbled through some facts. Her blood pressure was too low. Her heart was failing. We hoped it would improve. We both knew that she was likely to die. I could see it in her eyes, and I’m sure she could see it in mine. But she continued to trust my medicine, and me.

One evening, Sarah’s blood pressure plummeted again, way down into the forties. I rolled my finger along the tubing and watched as the drop rate increased. She’d need a lot of fluid and dopamine this time. I turned to reassure her once more and saw stark terror on her face. She grabbed my hand and I froze, holding tight to her fingers. The rhythm on her monitor changed to V-tach, reflecting her dangerously racing heart, and alarms started sounding. I felt her grip loosen. Nurses and residents rushed in to take charge of the code. They slipped a tube down her throat and started CPR, trying to get Sarah’s heart rhythm back. Then it was my turn. I’d never given chest compressions before, and I pushed down, released, and down again, my palms hard on her chest, desperate to send blood to her brain to keep her alive. Nothing worked. Her body gave way, and all I could do was stare at the desolate flat line on the monitor. We hadn’t been able to fix her heart—we just didn’t have the tools.

Perhaps I should have accepted Sarah’s death as the inevitable outcome of a terrible disease, but I couldn’t. I felt injured. To me, a student doctor, it seemed completely wrong. She’d been so young and healthy, with her whole life ahead of her. She’d grown up watching tankers and paddleboats go down the Mississippi River, wondering where they were heading and if she’d ever travel there, too. Now she wouldn’t. She was gone. I couldn’t bear the thought of this happening again. I realized that I wanted to do much more than just help people. That idea suddenly seemed pointless, like a teenager’s half-baked musings. I wanted to push back against death. That day, I knew that committing myself to critical care medicine, saving lives in extremis, was my vocation. I felt excited about the decision and promised to immerse myself in the best training and the latest technology to save the next Sarah. And all the Sarahs after her.



In 1989, I had graduated medical school and was a resident-in-training at Wake Forest Medical Center (formerly Bowman Gray). On my first rotation in the ICU, I was assigned to a patient named Teresa Martin. When I first saw Teresa, she was on life support—sedated and paralyzed with medications, and connected to a ventilator by a plastic tube down her throat. The coloring of her arms and legs was off, ashen and mottled at the same time. She’d arrived in the ICU thirty minutes earlier, rushed in by ambulance after a suicide attempt. She’d taken a handful of pills, lost consciousness, and inhaled vomit. Now her lungs, heart, and kidneys were all in different stages of failing. The paramedics had found her sobbing, mumbling she had made a stupid mistake, that she didn’t really want to die, before passing out again. She was twenty-eight years old. As an intern training in internal medicine, I vowed to do everything in my power to keep her alive. This time, unlike at Charity, I had an entire arsenal of critical care equipment to help me succeed.

First, Teresa needed a central IV line placed into her heart to measure blood pressure and deliver antibiotics, fluids, and medications. We interns fought to take over this kind of complex procedure so we could learn, and I immediately began prepping her, scrubbing her neck and torso with Betadine, covering her body with a sky-blue sterile drape, and placing a series of needles and dilators through her skin to steer the catheter into the internal jugular vein in her neck and then down into her heart. With that done, I’d bought some time for her body to begin to recover. My job now was to manage her ventilator, IV meds, and sedation, and to check the monitors for signs that her organs were getting better.

Three days later, her kidneys started shutting down—a step in the wrong direction—but I had a fix for it. Another catheter into her groin, more needles, more blood draws, and the beginning of dialysis, filtering her blood using a plastic kidney placed upright, as if standing at attention, a few feet from her head. I paused to look at Teresa, small and alone in her hospital bed, unconscious and surrounded by beeping machines that were keeping her alive. She was a patient without a voice, and I wanted to do my best for her.

Teresa was under my care for weeks and began to look like a pincushion, her skin bruised and oozing from all the blood draws. Her lungs, stiffened by pneumonia, ruptured six times, collapsing over and over, and each time I was able to save her by cutting into her chest and inserting plastic tubes between her ribs. It seemed extraordinary, the number of ways we could push death away.

Throughout this endless cascade of procedures, we kept Teresa deeply sedated with a benzodiazepine drip and gave her morphine for the pain. We did this for all our patients, hoping to spare them the anxiety of being in the ICU, to prevent them from feeling scared. Teresa’s parents came by twice a day, their faces pinched and drawn, showing up for the hospital’s visiting hours to stare at their unconscious daughter. I didn’t have anything concrete to tell them, just that we were doing our best, using the latest technology to save their daughter’s life. Her mother was often in tears, standing at the end of Teresa’s bed. “I can’t understand why she did it. She seemed so happy,” her mother said. I never knew what to say.

Finally, Teresa’s shock resolved and her blood pressure stabilized. I was able to remove the ventilator. It was as if she were slowly coming back to life, returning to herself, one organ at a time. Her kidneys were still a problem, though, and we carried on with dialysis. The long weeks since her admission dragged on. Her parents were exhausted, silent, not daring to hope anymore, yet not daring not to. Then, gradually, over the next few days, her kidneys started up again. I let out an immense sigh of relief, as if I’d been holding my breath since Teresa arrived. After watching over all those machines, turning dials, and responding to beeps and buzzers, I proudly told her mom and dad that she was going to be okay. That against the odds, she had survived.



After further recovery in the hospital, Teresa was able to go home. Six weeks later, she came in for a follow-up check on her chest wounds. I hoped they were healing well. She rolled slowly into the room in a wheelchair, pushed by an aide, her mother at her side. She gazed ahead, heavy bags under her eyes, a shell of a young woman. No greeting, no smile. She turned to me with a blank stare, and I wasn’t sure if she remembered me at all.

Almost immediately Teresa’s mom asked, “Why can’t she bend her arms at the elbows or move her shoulders?” Her mom looked drained, more tired even than when she’d visited her daughter in the hospital. We ran through a litany of other problems that Teresa was having. She couldn’t swallow properly or sleep or go to the bathroom alone. She couldn’t shower or dress herself. She could walk only a few steps at a time, and stairs were impossible. The idea of returning to her old job as an administrative assistant was exhausting. The list of ailments was dizzying. I had no immediate solutions for any of it, and even less understanding of where the problems were coming from, so I did what I knew how to do: I ordered blood work and X-rays.

The labs didn’t show anything alarming, but the X-ray images of her arms and legs revealed large calcium deposits in her elbows, shoulders, and knees. Teresa had heterotopic ossification, a condition in which bone develops where it shouldn’t due to extreme inflammation and prolonged immobilization. It was as if she had rocks growing inside her joints. I had never seen anything like it before and didn’t know what to think.

Teresa didn’t react at all when I showed her the disturbing images, but her mother nodded in affirmation, as if she now had permission to talk about other concerns. She told me that Teresa’s brain wasn’t working properly, that she would forget things, people’s names, that she’d grown afraid. Mrs. Martin stopped and shifted in her seat. “She’s a completely different person now.” She glanced at her daughter sitting next to her in the wheelchair and sighed.

After Teresa and her mother left, I sat in the room alone, my door closed against the world. Usually when I finished with a patient, I’d ask for the next one right away. Not this time. Earlier that morning, I’d seen the name Teresa Martin on my list of scheduled patients and imagined a triumphant reunion. A cheerful “You’ve given me a whole new lease on life!” At the very least, a smile. I’d thought she would have been back at work by now, laughing with her friends, enjoying life after her close brush with death. Instead, she was a broken young woman in a wheelchair whose life now was much worse than the one she’d lived just a few months ago before coming under my care. What if she never walked again? What if her brain was permanently injured? In my gut I knew that something about the care she had received in the ICU had damaged Teresa. She had come in with failing organs, and we had fixed them, but somehow she had acquired completely different ailments. New trauma to her body and her brain. I thought I’d found my calling, pulling patients back from the maw of death, but now I wasn’t so sure. I started to wonder if saving lives was also causing harm.



My path through the world of modern medicine is the basis for this book. After my treatment of Teresa Martin, I set out to understand how critical care had strayed from its hopeful beginnings and lost its way. How cutting-edge technology could both exponentially improve survival rates for those with critical illness and unintentionally lower the quality of life for many of those survivors. And whether saving lives should be the only goal for ICU doctors. Along the way, I discovered that the loss of humanity that occurred in medicine over the last fifty years is an essential component of this story. It is imperative that we all change the culture of critical care, entrenched as it may be, and modify the way health care is delivered in the ICU. Our patients’ lives depend on it. Through their stories, you will experience what it looks like to have your life saved, to be a “good outcome” for doctors, only to return home to a life so limited you might sometimes wish you hadn’t survived at all. You’ll learn why the classic “sedate and immobilize” standard of ICU care for patients on ventilators should be discarded. And you’ll see a remarkable move toward rehumanization in health care that’s underway in thousands of ICUs, including my own, where doctors and nurses heal the world’s sickest patients with complete care—technology plus touch. This return to humanity, a comprehensive and evidence-based approach, offers hope to critically ill patients and their families. It’s time to make it available everywhere.

In the United States alone, the average person will have more than one ICU stay in their lifetime, and more than 6 million patients will land in intensive care each year. One of them might be you—or a loved one—and the care you receive will directly impact your quality of life after you return home. This book will empower you to advocate for better treatment, for care that puts the patient first and focuses on life beyond the ICU. Or perhaps you are a survivor of critical illness—or know someone who is—and you’ll recognize yourself in the stories that follow and realize you’re not alone, and that there are resources to help you. I hope so.

Clearly, the arc of critical illness does not end when a patient leaves the ICU, but extends far beyond the hospital into the home, family, and community. It is the responsibility of critical care doctors such as myself to follow along. To play a supportive role in this life we have saved. To give each patient a voice, and to listen to what the patient is saying.






Chapter 1 Fractured Lives—Embracing a New Normal



Severe illness wasn’t life-altering, it was life-shattering.

—Paul Kalanithi, When Breath Becomes Air



BORN IN TENNESSEE IN 1955, Richard Langford was a preacher’s son, destined to be a leader and a servant of the downtrodden in then sleepy Nashville. His grandfather started churches across Missouri and Tennessee, and Richard’s parents had their own church just off Music Row. There, Richard grew up, learning to speak with confidence and find his way through a life of modest means. Before school in the mornings, he walked door-to-door selling Bozo the Clown cards for a penny each. A few years later, he was elected student body president, and in college he led the university’s student council. All of this culminated in his calling to become a third-generation preacher.

But first Richard would get married, have two daughters, and struggle through a difficult divorce. After he earned his doctor of ministry degree, he opened a church on Eighteenth Avenue South in Nashville and served as a pastor. Eventually he took his savings and became a missionary in the Caribbean and Ethiopia, also working for the World Health Organization. He could recite thousands of Bible verses by heart, chapter and verse, interpreting them and weaving them into the meaning of others’ struggles in a healing fashion.

“Those were the richest years of my life,” he says, nodding, his glasses slightly askew. I’ve never heard his life story before. I’m here as a friend, checking in on him after a recent abdominal surgery. Richard grins, remembering, leaning back in a beige La-Z-Boy recliner, surrounded by plastic flowers and candlesticks in his mother Leta’s wood-paneled house. Leta is ninety-three years old, and Richard has been living with her for the past twelve years, ever since he retired from the ministry. Here he sleeps for eighteen hours a day, sometimes plays a little piano, and watches TV. He tells me that when he has a doctor’s appointment, a therapy session, or a visit from a friend, he can spend the entire day just getting ready. He’ll wake up midmorning, weary still, and take a couple of hours to muster the energy to shower. By the time he’s dressed, it’s already past lunchtime. “I used to be so active,” he adds with a sigh. Now a visit such as mine will wipe him out completely.

In 2008, Richard noticed that his tennis game wasn’t as good as he’d have liked—his knees were letting him down—and he decided to seek an elective knee replacement, a routine procedure performed thousands of times a day all over the world. He should have been discharged and walking on crutches within the week, back on the tennis court in three months, but he developed a serious lung infection after the surgery. He landed in the ICU, on a ventilator and intubated for four weeks. When he finally made it out of the hospital, his life had completely changed. He had to move in with his mother, something he thought would be temporary, but he never made it back to his own home. He couldn’t function alone—he couldn’t remember simple directions, when to take his medications, where he’d parked his car.

“The most difficult thing was the brain jumble,” Richard says. It still is. When he tells a story, it can be as if his mind prevents him from remembering the most important parts. “The whole thing ends up sounding nonsensical.” That doesn’t work for delivering sermons to his congregation or counseling the needy one-on-one. He had no choice but to retire from the job he loved. He was only fifty-three, younger than I am now, and his once-full life became smaller, piece by piece.

“I felt like I’d been abandoned by God,” he says. “My life, I just… I couldn’t think. Process anything. It’s still…” He pauses, looking for the words, his mouth opening once or twice as if he’s found them. “Still kinda difficult. It really ticks me off.” He shakes his head. He’s in tears now, his frustration palpable in the humid room.

Richard’s daughter, Ashleigh, once told me, “He has the memory he used to have, but the ability to execute is lost. It’s as if a former master chess player is sitting in front of a chessboard. He knows that he knows how to play chess, but looking at this board with all of the pieces, he can’t recall the rules, or even the name of the game.”

Richard is living with post-intensive care syndrome (PICS), a debilitating condition composed of “neck-up” brain problems and “neck-down” body problems that survivors of critical illness often experience after a stay in the ICU. Though I didn’t know it at the time, Teresa Martin was the first patient with PICS I ever saw. I imagine her life turned out something like Richard’s, but I don’t know for sure. I haven’t been able to track her down. Today, millions of people around the world are struggling with PICS, some of them survivors of COVID-19. Most don’t have any idea that they have a very real condition, and almost all have little access to the medical resources they need to cope with it. Few nurses and doctors outside the ICU world have even heard of PICS, much less the public at large.

The most striking point about PICS is that patients are not experiencing the residual effects of the original health problems that necessitated their admission to an ICU in the first place; instead, these are new conditions brought on by the lifesaving treatment they received. The brain problems—such as those Richard has—can be thought of as an ICU-acquired dementia, and the physical disability as an ICU-acquired muscle-and-nerve disease. PICS can also show up as mental health issues, primarily depression and post-traumatic stress disorder (PTSD). Those suffering with the condition include the young and the old. They come from low, middle, and high socioeconomic circumstances and from across a wide range of educational backgrounds.

In the United States and Europe alone, tens of millions of people are admitted annually to ICUs, with one half to three-quarters of survivors suffering from newly acquired cognitive, psychiatric, and/or physical impairments for many years after discharge. While the most severe forms of PICS arise in people admitted to ICUs for emergencies, it also occurs in patients, such as Richard, who develop complications after elective procedures. Most patients and their families—and many doctors, too—consider discharge from an ICU as the victorious end to a struggle against critical illness, but often the hardest part of a patient’s experience is just beginning.

Time and again during the COVID-19 pandemic, I saw videos of balloon-laden celebrations as coronavirus survivors were discharged, often after weeks or months in the hospital. Survival is something to be celebrated, but I worried, thinking about what might be in store, even an hour later, when they arrived home and couldn’t get up a step or two or remember basics about their former life. Like other survivors, they seemed oblivious that they were about to experience a new normal. That their lives might be changed forever. Survival may have come at a big cost, and sometimes people may not even feel “lucky to be alive,” despite everyone telling them it’s so.



I wonder how Richard felt when he realized his life would never again be what it once was. I first met him at a post-ICU support session organized through our Critical Illness, Brain Dysfunction, and Survivorship (CIBS) Center at Vanderbilt, which I founded twenty years ago and now codirect with my colleague Dr. Pratik Pandharipande. We have over ninety medical professionals, focused on research and ongoing care for people affected by critical illness. The weekly get-togethers and counseling sessions for survivors are spearheaded by neuropsychologist Dr. James “Jim” Jackson and intensivist (ICU doctor) Dr. Carla Sevin.

Most of the people in the group—including Richard—were not my patients in the ICU but made their way to us afterward for support. Some are local to Nashville, while others call in from across the country, or even from overseas on Zoom. Seeing patients beyond the bubble of the ICU is a healthy move for critical care. They still need us after discharge, and they need each other’s support, too. When I first saw Richard, he was sitting at the long conference table, laughing, talking to Sarah Beth Miller, another ICU survivor, whom I’d known for years. I’d later learn that it takes Richard two to three times the normal amount of time to get to the support sessions as he drives the long way around the city, avoiding the stress of navigating the busy interstate and downtown. The time and day of the meetings have carefully been chosen so attendees can avoid rush hour traffic. The need to drive with extra caution is part of everyone’s new normal.

From across the table, I’d caught fragments of Richard and Sarah Beth’s conversation as it bounced from the Oscars to the Pulitzers, from their childhoods and onto the vagaries of current life. Nowhere could I sense any cognitive difficulties. No one would ever have known that they were suffering, or that they felt embarrassed and impaired, worried that their brain might betray them at any moment. Only later, as Richard spoke to the group, trying to answer a specific question, did I notice the brain jumble. He had told me it could come on suddenly. His sentences were convoluted and freewheeling, circling around the point. It was as if he were avoiding the interstate again, taking every side road in sight and endlessly trying to loop back. It was excruciating to listen to him. I began to understand his pain.

He wears a well-pressed shirt and a tie to the support group, his going-out attire, but here in his house he’s dressed in a faded navy hoodie. He looks haggard. I figure it’s time to call it a day and get up to leave. Glancing into the cluttered kitchen, I see a case of A&W diet root beer, which Richard says gets him through the day.

“Oh, wait.” He moves toward his piano. “Do you want me to play for you?” He pulls out the bench and sits down, a large smile spreading across his face. He tilts his head toward me as I stand in the doorway, light from the setting sun brightening the wooden paneling and his framed awards from bygone days. The piano clanks a little, out of tune, but Richard’s voice rings out, sending the words skyward: “I see the stars, I hear the rolling thunder.…” I wonder if he’s remembering his days as a missionary or if he’s just happy to hold on to the here and now. I pause, listening to his heart-lifting song, struck all over again by the raw courage of survivors. Their ability to reconfigure the pieces of their shattered lives.



I’ve known Sarah Beth Miller since 2003, when her ICU doctor referred her to Dr. Jackson and me for neuropsychological testing. With short gray hair and a dimpled smile, Sarah Beth radiates positivity. She grew up around horses on a farm in Goodlettsville, not so far from Nashville, and is well versed in getting right back on the horse that throws you. She’s in my office, telling me about the recent passing of her mother. She speaks with eloquence and verve, her eyes bright with tears but also joy. She’s not one to dwell on sadness.

Sarah Beth’s story is both unique and familiar, one of critical illness emerging out of the blue and pushing a life off track. When she landed in the ICU on May 27, 2002, everything was humming along nicely. She was thirty years into a career with the phone company, one of the first female engineers hired by South Central Bell in Tennessee, and still there when it became AT&T. She was looking forward to a relaxing Memorial Day weekend. Instead, after struggling with a high fever and exhaustion, she was brought to the emergency department, where she collapsed, unconscious.

Over the next twelve hours, Sarah Beth developed pneumonia, sepsis, and acute respiratory distress syndrome (ARDS). Her lungs filled with fluid, and her heart and kidneys started to fail. She was raced to the ICU and placed on life support, attached to a ventilator and sedated. She almost died. She fluctuated between coma and delirium, hallucinating, scared, and confused. Her next clear memories were of fireworks celebrations, heard from her room on July 4. She’d been in the ICU for over five weeks.

When Sarah Beth was put in touch with Dr. Jackson and me, about a year after her discharge, she said something was very wrong with her. She just didn’t know what. She’d spent the first few months after her near-death experience recovering at home, trying to regain her strength. “I couldn’t even pick up a fork,” she said. Her mother moved in with her. There was no other way she could survive. They corralled her sister Diane and brother Ken to help with the day-to-day. Sarah Beth received physical therapy, but it didn’t help much, and getting up and down even a few stairs proved Herculean.

After three months, Sarah Beth figured she should head back to work. It’s what was expected of her; she’d been in the hospital and now she was out; she’d been sick, she’d survived, and it was time to move on. She mustered the courage and physical energy to head back to her job, ready to pick up where she’d left off. But it wasn’t that simple.

“The first day at the office,” Sarah Beth explained, “I turned the computer on, looked at some stuff, and thought, ‘Hmm, I wonder what I’m supposed to do.’ I called my workmate Donna. ‘Well,’ she said, ‘just run your reports.’ ‘What reports?’ I asked.” Sarah Beth had studied differential equations, complex numbers, and math theory in college. At the telephone company she’d been recognized as an expert in complicated engineering concepts. Now she could barely remember what her job was.

Sarah Beth started to work from home, eventually getting through her workday—one that used to take her eight hours—by starting at six in the morning and finishing at about ten at night.

Her main obstacle was difficulty focusing. She just didn’t have an attention span anymore. A fly in the room might distract her, or a noise outside, and she’d spend fifteen minutes thinking about that instead of working. Before her ICU stay, she’d been an avid reader, taking a book along everywhere she went. “But after, I’d be reading and might see the word black and think, ‘Well, that doesn’t make sense.’ So I’d read it again and the word is back, not black. I couldn’t get through anything because that happened with every sentence. The words just didn’t make sense.”

When Dr. Jackson and I met her at the CIBS Center, Sarah Beth needed answers. She told us about her weakness and exhaustion, and the way she had to work sixteen-hour days just to get by. That she felt like a different person. And the worst of it, that no one seemed to think she was still sick. That much I understood. She seemed perfectly well to me, too.

First, Sarah Beth underwent a two-hour neuropsychological battery with Dr. Jackson testing her with components of the Wechsler Adult Intelligence Scale. When we all sat down afterward to go through the results, her first question was “What’s my IQ?” She seemed so eager to know. That wasn’t something we usually focused on as it’s not the best gauge of how a person will perform in daily life tasks such as driving, working, and getting through the day.

“Oh, it’s good,” said Dr. Jackson, glancing at the papers. “It’s above average. In the 110 range.”

“What?” exclaimed Sarah Beth. She looked upset. “I was always around 140!”

I stared at her. That was a massive difference. It turned out she’d had her IQ tested many times before as part of her job.

“Well, no wonder I can’t get through my work anymore,” she added quietly.

Her drop in IQ was catastrophic. As Dr. Jackson explained, IQ on cognitive tests should be quite stable over time since the results are age adjusted. Even if she had lost a step in her brain function as part of normal senescence compared to when she was in her twenties and thirties, her IQ should have stayed roughly the same. I knew that every 15 points on an IQ test equals one standard deviation from normal—adjusted for age, education, and sex—and so Sarah Beth’s drop of nearly 30 points would be commensurate with a person of average IQ (a score of 100) dropping down two standard deviations to a score of 70, which represents intellectual disability. Sarah Beth was highly cognitively impaired for her, and she knew it. She took off her glasses and slowly rubbed the lenses with the edge of her blouse.

Later, Sarah Beth told me that this was the instant she realized how much she’d lost. She’d known something was wrong—she was a math major who couldn’t balance her checkbook anymore—but she hadn’t realized the full extent of her cognitive decline. Now she had a number that documented this, and that resonated with her. She remembered who she used to be and saw the distance between her former self and this new version. It was a desolate realization.

I’ve since seen this moment many times, when people regard the chasm between their life before and after an ICU stay. When they question if it was worth it. I tried to imagine what it was like for math whiz Sarah Beth, who had coasted through complicated equations, to develop life-threatening pneumonia and then celebrate a survival that left her unable to remember even the most basic aspects of a job she’d excelled at for decades. Especially when everyone she knew was shrugging and saying she seemed fine. For Sarah Beth, this was the hardest part of her post-ICU survival: living with an illness that was invisible to her friends, family, colleagues, and even her doctors.



It’s been over fifteen years since Sarah Beth came home from the ICU. Unable to manage the grueling sixteen-hour workdays, she ended up retiring at age fifty-two, more than a decade earlier than she’d planned, and has created a different life for herself—smaller in some aspects, but Sarah Beth refuses to see it that way. She came up with a fairly aggressive regimen of sudoku, Scrabble, and word jumbles, and, yes, she started reading again. She believes this “brain rehab,” as she calls it, has helped her rewire her neural pathways. When I ask her what advice she has for those struggling after an ICU stay, she is quick to answer, “Don’t live in the past or the future. And find something you’re passionate about.” For her, volunteering at a horseback-riding program for special-needs children has kept her busy. “Did you know that Winston Churchill said, ‘There is something about the outside of a horse that is good for the inside of a man’?” she asks. I didn’t. She then tells me about a three-year-old girl with severe autism who rarely spoke yet during her first riding session called out, “Ma!”

“We couldn’t believe it! We all started crying.” Sarah Beth pauses. “Nothing like that ever happened at the phone company.”

I’ve noticed that it’s the patients, such as Sarah Beth, who accept where and who they are today (even if they don’t like it) who make the most progress in recovery. Additionally, those who feel they have found others “like them,” who can identify with their suffering, are able not only to increase tolerance of their situation but also cultivate authentic acceptance over time. My daughter Blair introduced me to Viktor Frankl’s Man’s Search for Meaning, his book about his experiences as a prisoner in Nazi concentration camps. It has helped me understand the value of survivors’ ability to reframe their situation, to narrow the stifling gap between their expected and actual quality of life. To find new meaning for themselves.



In October 2012 in Sacramento, I gave a talk to hundreds of hospital administrators, physicians, and nurses on ways to enhance patient care in the ICU and thereby improve their post-ICU lives (see “Resources for Patients, Families, Caregivers, and Medical Professionals”). While there, I heard Anthony Russo, a critical care survivor, speak about his experience of life after the ICU. He detailed his daily struggles with cognitive impairment, depression, and anxiety. It was textbook PICS. Life turned upside down by an unexpected ICU admission. In Anthony’s case, he’d been in the prime of life, running five miles a day, when he sat next to a man with the sniffles at a board meeting. It was 2009 and Anthony caught H1N1 influenza. In less than a day, the virus had attacked his entire body the way a burst pipe can quickly flood a house, making the interior of his lungs leaky and fill with water, dropping his blood pressure into shock, causing him not to get enough blood to his kidneys and brain, leaving him on a ventilator, on dialysis, and in delirium for weeks. Afterward, his life was forever changed.

A couple of years after the Sacramento conference, Anthony and his wife, Debra, came to Nashville to see me at the CIBS Center. He was really struggling, and they were worried their marriage was falling apart. Anthony alternated between silence and anger, and Debra felt pushed away. She didn’t know how to help him. As we talked, they both echoed something that stunned me. The first time they had ever heard of PICS was when I spoke about it at the conference. Though Anthony had stood up and told a packed room full of strangers about the way his life had become unmanageable after his stay in an ICU, he hadn’t known he was suffering from an illness. One that accounted for all his symptoms. He must have told his story to many health professionals, and no one had enlightened him. Had we failed so badly as critical care doctors to teach people about PICS, beyond our bubble of ICU meetings and specialized journals?

In 2019, I spoke in Sacramento again, at a Hospital Quality Institute conference. There, onstage beside me, stood Anthony and Debra Russo to inform and educate the audience on the devastation that comes from living with PICS. My daughter Brooke attended the conference with me, and afterward the Russos invited us for dinner. Their home is a picture-perfect house on a seventy-acre vineyard just south of Napa. They own construction and real estate businesses, and their grape production is booming. Every season their vineyard yields about eight tons of grapes per acre, the reds going to Francis Ford Coppola’s cabernet sauvignon, and the whites to Emmolo.

We sat down for dinner in a courtyard surrounded by carved stonework and perfectly manicured walls of ivy—Anthony, Debra, their grown-up daughter, Riley, her husband, Jeff, their young son, Max, and Brooke and me. It was a beautiful evening, and we were served a bountiful meal of fresh greens, lemon chicken, risotto, and fruit cobbler, with a bottle of cabernet made from their own grapes. The Russos seemed to be living their dream, achieved through years of hard work. But I knew that just below the surface their life was extraordinarily difficult.

Ten years after his ICU experience, Anthony still suffers from excruciating depression. He’s told me he has days when he wishes he’d never survived. That it wasn’t worth it, and all he wants to do is give up. Like many other ICU survivors, he suffers from PTSD, perceived as feelings of mortal threat, as if he’s surrounded by a pervasive danger he can’t fully grasp. For many survivors, their PTSD is tied to the delirium dreams they had while on life support. Many of these dreams are violent, and in some the brain tries to make sense of routine medical procedures—having an MRI, the insertion of a catheter—and turns them into scenarios of harm. Delirium dreams feel like lived experiences and are extremely difficult to shake. Anthony is terrified to sleep, as he knows the dreams will come back to him, except he doesn’t refer to them as dreams. “They were events,” he told me. Events in which he fails to save his daughter, Riley, and watches her die right in front of him, again and again. Events that still run through his brain most nights.

About one in five ICU survivors develops PTSD, and one in three develops depression and anxiety. This psychological damage often exacerbates physical and cognitive impairments, making it even harder for survivors to leave their homes to socialize, run errands, or return to work. Subsequent feelings of isolation and failure compound the problem. More than half of patients suffering with PICS haven’t returned to work a year after their ICU discharge.

During dinner, amid the chatter and laughter, Anthony sometimes rose from his seat and paced or disappeared into the kitchen. It was as if he could never truly relax. I wondered if he had a form of akathisia, as if a motor were running inside him that wouldn’t turn off, but it was probably anxiety. He was wound so tight. Every time he left his seat, I noticed Debra’s eyes follow him, checking on him. His struggles clearly impacted his whole family. We see this over and over, the loved ones of survivors pulled into an ever-widening vortex of loss and pain, sometimes developing depression, anxiety, and PTSD themselves. It’s a family disease, and we refer to it as PICS-F (for “family”). Many families don’t survive the effects of PICS intact. Marriages end in divorce, siblings quarrel, and friends turn away, unable to cope. I’m glad that, despite their troubles, the Russos still have one another.

As the sun went down and our dinner drew to a close, little Max clambered onto his grandfather’s lap, the only one oblivious to his pain. I watched as they snuggled together, and I hoped that for this moment, Anthony’s torment was cast aside. That he felt good to be alive.



As a critical care doctor, it’s hard for me to acknowledge that Richard Langford, Sarah Beth Miller, and Anthony Russo all suffer from a set of brain and body diseases that emerged while they were in the ICU and still persist today, over ten years later. As doctors, we thought we were doing our jobs, saving lives that would decades earlier surely have been lost. Our only goal was to help our patients, yet now we see the harm that happened, too. While the work we do at the CIBS Center can alleviate their suffering, it doesn’t come close to eliminating it. There are always going to be, for them and their loved ones, residual pains and ongoing challenges.

Richard, Sarah Beth, and Anthony are products of an old-school critical care culture that focused on saving lives at all costs, one that normalized keeping ventilated patients deeply sedated, paralyzed with medications, and often delirious, immobilized in their hospital beds, and isolated from family and friends. In retrospect, we couldn’t have created a better environment for causing PICS if we’d tried. As a young doctor, I’d wanted to make a difference and save lives. It turns out I should have taken my thinking one step further and considered what kind of life a survivor would be facing. That was a journey that would take me over twenty years.






Chapter 2 Early History of Critical Care—Bumpy Gravel Roads to ICU Interstates



I was taught that the way of progress was neither swift nor easy.

—Marie Curie, Pierre Curie



ONE SUMMER WEEKEND I hiked with my family to Clingmans Dome in Tennessee’s Smoky Mountains, following the river’s chatter through the woods, then stepping out into highland meadows. This immersion in nature helps clear my mind. The lurking threat (usually unfulfilled) of seeing a bear provides some excitement, and the summit always takes me by surprise. This time was no exception, and my chest lifted slightly as I gazed at distant mountains almost a hundred miles away. Despite the day’s sweltering heat, it was chilly at the top, and I was reminded of how the weather can change in minutes. I felt like a speck in this vast universe of ours, but also incredibly alive, so rooted in the here and now.

As we headed down, a rainstorm came out of nowhere and soaked us through. We hurried down the path toward shelter in the woods. When we were finally out of the downpour, we stopped and took stock of our dripping hair and faces, our clothes plastered to our skin, our soggy, squeaking boots. We laughed, made giddy by adrenaline, by the sheer force of nature, by our helplessness within its grasp.

The thrill I get in the ICU is different. I still feel it after all these years as the heavy doors swing open and I walk in. At the hospital, I am ready to stave off whatever nature throws at me. When critical illness strikes out of the blue, I will not easily submit. As I start my day, I’m aware that my life is about to intersect with many others. Even now a patient may be on the way to my care, wheeled in on a gurney, having the worst day of her life. My role is to find the best way to help her. A sense of urgency, the excitement and threat of bear, follows everything we do, even when there is no overt code blue. A feeling that something is always about to happen, and we need to be ready. Being an intensivist means thinking, “How can our team defeat death today and turn our patient toward life?”

As I enter the COVID unit, I’m especially aware of the fierce battle we’re waging against an evolving virus sending its death toll higher and higher, while we push back. We have a slew of patients on dialysis and ventilators, and several on extracorporeal membrane oxygenation (ECMO) machines as well. Even with the help of ventilators, their lungs are struggling, too damaged with pneumonia to exchange oxygen and carbon dioxide. ECMO does it for them, taking the blood out of their bodies and “refueling” it before returning it through the veins. Machines are lined up inside and outside the patients’ rooms, two or three deep in places, our armament against this deadly disease, with legions of nurse practitioners, nurses, pharmacists, respiratory therapists, physical and occupational therapists, and doctors everywhere, barely recognizable in their protective gear. We are mobilized. It’s impossible for me not to think in military metaphors.

It’s late morning and I see the nurse practitioner team looking wholly exasperated and moving quickly, responding to yet another unforeseen clinical downturn. Their patient just popped a lung and needs an emergency surgical chest tube.

A doctor is shaking her head. “Look at his chest X-ray with that huge pneumo.”

I nod. A glance at the image shows that one lung has collapsed, and when I turn to see the patient, I’m not surprised that he’s struggling to breathe. The COVID patients suffer so many unexpected complications. It’s as if their bodies are under attack from all sides. We leap in with our interventions and fix one problem, only to have something else occur the second we turn our backs.

In recent weeks, our patients’ lungs have failed, then their kidneys, and their brains. As if that weren’t enough, several developed an unusual pattern of air leaking inside their besieged bodies. It’s something I’ve rarely seen to such an extent. Our three current patients with this subcutaneous emphysema are deformed by air seeping throughout their chest, abdomen, and even their face, their eyelids and genitalia puffed up with air, beyond recognition. For a moment, I think it’s almost a blessing that their loved ones can’t visit and witness the destruction that COVID has wrought, but then I dismiss the thought. Families are desperate to see loved ones, especially when they are so gravely ill.

As a young physician, I thought the body’s organ compartments were discrete, but in fact the human body is like one of those old mansions in the movies, riddled with secret trapdoors and passages that allow escape without notice. I learned this one night years ago, as I was closing in on my ten thousand hours of emergency-medicine coverage and thought this time spent honing a skill assured me of expert status. A young man came in complaining of chest pain, so I ordered an EKG and X-ray and moved on to the next patient. When the data came back, I pulled up the imaging and saw air around his heart. I was confused. “Sir, what did you say you did today?” I asked. “Nothing other than go to the dentist!” The dentist had used an air-turbine drill to remove a tooth, and it dawned on me the air must have jetted into the man’s gums, down through secret passageways of his neck, and all the way into his chest and around his heart. I assured him he’d be fine as the air would reabsorb on its own and checked on him the next day to be sure I was right.

Unfortunately for our three COVID patients, their outcome is not so simple. The amount of air escaping through trapdoors is at a dangerous level, misshaping their bodies with every whoosh from their ventilators. It also indicates that they are very, very sick. When the condition first showed up in our COVID-ICU, we considered how best to resolve it, whether it was even possible to do so. We consulted with thoracic surgeon Dr. Matthew Bacchetta, and in one of those “Oh, by the way” conversations that happen so often in medicine, it turned out that he’d seen this rare issue before, back in New York years ago. He’d used a technique called gill slits to deal with it. Learning from him, that’s what we do now. Two incisions in the patient’s skin, above the nipples, to allow just enough of the leaking air to escape slowly back into the atmosphere. Another invasive procedure. Another battle won. Or maybe just a skirmish. For now.



If you walk into an intensive care unit in many accredited acute care hospitals today, you will witness something that’s easy to take for granted. What used to be, as recently as fifteen years ago, a row of small, dingy rooms with cumbersome machinery has become a spacious set of bright and shiny suites, geared up with a multitude of technologically advanced tools worth well over a million dollars. A world away from the open ICU with its chipped metal beds at Charity Hospital. When war breaks out inside the human body, this equipment is exquisitely tuned to fight, one patient at a time. It costs about $2,000 to $4,000 per square foot to build a modern ICU room in the United States. A room at the Ritz would be closer to $400 per square foot, making a fully loaded ICU room perhaps the most “luxurious” bedroom on the planet, even before factoring in the cost of salaries of the health-care team, medicine, meals, and other aspects of daily care such as labs, fluids, radiology, and life support. A stay there might last a week and costs on average $100,000.

A critically ill patient with failing organs cared for in such a room might end up on the receiving end of everything that modern medicine has to offer: advanced around-the-clock computerized monitoring, multiple central IV lines, feeding tubes, catheters, a breathing tube and mechanical ventilator, kidney dialysis, ultrasound, MRI imaging, and a vast array of medications, delivered from a rack of pumps that looks like a flight panel on a jet plane. Without the interventions of these machines and technology, the patient’s vital organs would likely shut down and his life would end. But more and more often these days in critical care, we manage to keep death at bay.

In the United States alone, we spend more than $3 trillion on health care annually, and over the next decade that figure is projected to rise to approximately one-fifth of our entire GDP. That’s compared to an average expenditure of just one-tenth of the GDP in other industrialized countries. Over the past two decades, we have doubled the amount spent on critical care to over $100 billion, and that figure is sure to increase. Interestingly, while the overall number of hospital beds across the nation has stayed flat, the proportion of these that are ICU beds has steadily escalated. As medical expertise and lifesaving technologies develop, more and more critically ill patients end up in the hospital, whereas their medical conditions would once have led to certain death at home or in nursing homes. Now, with our extraordinary fixes and even cures, patients turn up in the ICU in droves, ready for a continued shot at life.

Some extremely sick patients receive increasingly complex care in hospital wards outside the ICU as lifesaving technology has grown smaller in size, more commonplace, and more easily used by a larger array of health-care professionals. Within ICUs, patients on the brink of death are cared for in well over one hundred thousand intensive care beds each day, in around three thousand hospitals across the country. These patients now spend over 25 million days in ICUs in the United States, and the global figure is even more staggering.

As the number of critically ill patients has expanded around the world, we, as a medical community, have become better at saving lives. From 1988 to 2012, we accomplished a one-third reduction in the likelihood of death for ICU patients. Sepsis is the leading reason people are admitted emergently to an ICU. With this condition, the immune system overreacts to a bacterial, viral, or fungal infection and causes multiple organs to fail. In 2000, over 60 percent of patients died if they developed refractory septic shock, which is when the cardiovascular system collapses so profoundly that blood pressure must be buoyed with liters of intravenous fluid and medications to avoid immediate death. Through decades of work in sepsis by hundreds of global scientists and investigative teams—led by colleagues such as Dr. Derek Angus in Pittsburgh, Dr. Kathy Rowan in London, Dr. Jean-Louis Vincent in Brussels, Dr. John Marshall in Toronto, and Dr. Simon Finfer in Sydney—by 2020 that number was cut in half with about 30 percent of patients dying from septic shock. Over this same period of progress, in the midst of our constant drive toward more and more complex lifesaving interventions, we began asking ourselves some crucial questions. Should saving lives be a doctor’s prime focus in the ICU? Is this really our best marker of success?



It can be hard to fathom that the field of critical care—so ordinary to us now as we watch it play out on our favorite TV shows—is a fairly recent newcomer to the long and rich history of medicine and has its beginnings just over 150 years ago. During the Crimean War, in the 1850s, British nurse and health-care reformer Florence Nightingale requested that the most seriously ill patients be placed closer to the nurses’ station so they could be monitored more attentively. This is the essence of critical care: the sickest patients being treated in a separate and specific place. By the mid-1920s, neurosurgeon Walter Dandy had started a specialized twenty-four-hour nursing unit for critically ill postoperative surgical patients at Johns Hopkins Hospital, a forerunner of modern intensive care units. During World War II, in Italy and North Africa, dedicated shock units were used to resuscitate large numbers of severely injured soldiers. In 1942, in Boston, after the infamous Cocoanut Grove nightclub fire, Massachusetts General Hospital created a makeshift burn unit within hours to care for thirty-nine critically ill survivors. Around the same time, the Mayo brothers in Rochester, Alton Ochsner in New Orleans at Charity (which I came to know so well decades later), and physicians at New York Hospital all established large recovery rooms for those undergoing increasingly complex surgeries such as the removal of lungs, stomach, and the esophagus. Setting up rooms specifically for the sickest patients proved extremely wise and yielded a doubling in patient survival. But not until the 1970s did such rooms become commonplace in US hospitals.
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