
  
    
      
    
  


  
    Praise for Rushing Headlong


    "Amid the noise of acceleration, Rushing Headlong reminds us that progress without purpose is peril. Its stories are urgent, universal, and deeply human—offering clarity for anyone determined not just to keep pace, but to shape the future with intention."


    ~ Stéphane Bancel, CEO Moderna


    "A tour de force… a master class on how information technology, policy, and the best and worst of intentions can combine to undermine patients and the physicians who care for them. Rushing Headlong should be required reading for doctors, patients and anyone who cares about the future of technology in healthcare."


    ~ Pauline W. Chen, MD 
Author of Final Exam: A Surgeon's Reflections on Mortality


    "Yin Ho brings thirty-years of experience in healthcare IT and common sense to the conversation about the impact of AI on healthcare. While providing a realistic survey of the history of healthcare IT, AI, and its limitations, she offers a hopeful vision for the engagement of physicians and patients in determining the most impactful applications for AI in healthcare."


    ~ Nancy J. Brown, MD, Dean of Yale Medical School


    "Today, generative AI is full of promise to unlock new cures and better care. Will it deliver– or just like Electronic Records and the Internet itself– be constrained by old practices? Rushing Headlong details how despite revolutionary advances, decades of policy, profit incentives, and fragmented systems have left patients, clinicians, industry, and researchers struggling to access and use the very data meant to transform care. Physician-entrepreneur Yin Ho documents personal and corporate lessons learned with a call to action– and an optimistic way ahead for the future. An important read for everyone in healthcare with the will to confront structural obstacles, rethink incentives, and harness technology with courage and intention in the interest of better patient care."


    ~ Peter Frishauf, Founder Medscape and Godfather of Osmosis.org 


    "Dr. S. Yin Ho’s Rushing Headlong presents a comprehensive 25-year history of healthcare information technology (HIT) in the United States, written from the unique perspective of someone who participated in many of its defining moments. The book traces the evolution from the early optimistic days of healthcare IT through today’s generative AI revolution, revealing how good intentions and market forces created a system that prioritizes billing and transactions over patient care and medical research. This book is a must read for practitioners, academics, researchers, and policy makers and will become a milestone in the field. Great and pioneering effort. Much needed."


    ~ Ayman El-Mohandes, MBBCh, MD, MPH 
Dean, CUNY Graduate School of Public Health & Health Policy


    "Yin Ho doesn’t rush. She thinks hard, smart, and outside the proverbial box. Then she acts—boldly, creatively, intuitively, strategically. That’s why she arrives ahead of the curve, precisely positioned for disruptive success in the swiftly changing healthcare ecosystem. There is nothing artificial about her intelligence."


    ~ Peter Pitts, President, Center for Medicine in the Public Interest, Visiting Professor, University of Paris School of Medicine, Former Associate Commissioner, U.S. Food and Drug Administration


    "As a Chief Patient Officer for pharma and biotech, I have seen firsthand how the patient journey is hindered by a fragmented and broken U.S. healthcare system. The solution is more than innovation, it demands systemic change. Rushing Headlong shows why decades of fragmented health IT have hindered progress, yet also why responsible AI could offer us a rare chance to unite care and research. As someone who has dedicated a lifetime to patient advocacy, I find Dr. Ho’s work not only compelling, but essential reading for anyone touched by the health system– which is all of us."


    ~ Jodie Gillon, CEO BioCT


    "This book is essential reading for anyone who cares about the future of healthcare. It brilliantly traces the evolution of health IT over the past three decades and makes a compelling case for how generative AI can finally unlock the promise of data to improve care, accelerate research, and transform the system."


    ~ Bunny Ellerin, CEO Digital Health New York


    "Despite decades of investment, healthcare IT remains frustratingly broken—patients can’t access their records, clinicians battle clunky systems, and promising innovations stall before making real impact. In Rushing Headlong, Dr. Ho delivers an unflinching examination of how economic incentives and regulatory capture created today’s fragmented system, while asking the critical question: ‘Can generative AI finally bridge these gaps so we can finally have more transparency in our own health?"


    ~ Deborah Perry Piscione, Silicon Valley-based serial entrepreneur and co-author Employment is Dead: How Disruptive Technologies are Revolutionizing the Way We Work (Harvard Business Review)


    "Dr. Yin Ho has written the book our industry has been waiting for: an unflinching history of health IT and a clear-eyed roadmap for the future. Her insights on data curation, policy, and generative AI are not only timely, but essential for anyone who believes healthcare can, and must, work better for patients. Rushing Headlong is both a cautionary tale and a call to action. I am deeply grateful for Yin’s mentorship and proud to count her as a friend. This book will challenge and inspire leaders across healthcare and technology alike."


    ~ Shashi Shankar, Co-Founder and CEO, Novellia Inc.


    "Rushing Headlong: Health IT’s Legacy and the Road to Responsible AI is a review of the origins and evolution of health information technology in the U.S. From the earliest attempts to computerize manilla charts in doctor’s offices, to e-prescribing and the multiple failed attempts to achieve industry-wide data interoperability, Dr. Ho gives a personal front row seat as a Harvard/Yale trained ER doctor and health IT entrepreneur to the complexities of our fragmented healthcare system and the various attempts to streamline it with technology. About halfway through the book, you realize there are two distinct IT systems that do not play well together: one for care delivery and the other for clinical research. Dr. Ho reviews these two systems in depth and then delivers us to the present time where the promises of Generative AI are being tested and applied and leaves us with a glimmer of hope for the possibility of a whole new crop of health IT companies.


    This book is a must read for anyone starting a new health tech startup, incumbent players lobbying for payment reform or even the earliest graduating medical students who are getting ready to care for patients."


    ~ Missy Krasner, former Senior Advisor, to the inaugural Office of National Coordinator for Health IT, U.S. Department of Health & Human Services, venture capitalist and executive at Amazon, Google and Box.


    "Data and the lack of a research-oriented infrastructure remain the bottlenecks for healthcare innovation, and this book perfectly articulates why, while shedding new light to what’s possible. Healthcare data is primarily captured for billing, creating significant challenges when trying to make secondary use to accelerate data-driven clinical research and access to new treatments. A thought-provoking masterpiece that will inspire many and catalyze progress forward."


    ~ Xinkun Nie, PhD, Founder and CEO, Lighten Inc.


    "Dr. Yin Ho brings a wealth of information and expertise to shed light on the history and evolution of healthcare IT that makes it what it is today. She brings to life the challenges and opportunities in this space through concrete examples and stories. Rushing Headlong is a great resource for healthcare and technology innovators who want to have real impact on our health system."


    ~ Carri Chan, PhD, John A. Howard Professor of Business 
& Faculty Director, Healthcare and Pharmaceutical Management Program at Columbia Business School
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    Foreword by J.D. Kleinke


    It is 2025 and I am checking in for my first visit at a primary care clinic in our new city. When the harried receptionist turns to make a photocopy of my laminated health insurance card, I notice the row of fax machines on the countertop behind her. One is idle, one is buzzing with an incoming fax, and the third with an outgoing fax.


    The receptionist comes back with my card and hands me a pen and the clipboard with the new patient forms, including one where I check off all my medical problems for the past sixty-three years, and another where I sign off on a 20-page HIPAA Procedures & Compliance Policy. I had already filled these forms out online, of course. But she can’t seem to find them on "the computer", a hulking cream-white monitor that fills her desk.


    Obviously, I am not here at this new clinic because of its cutting-edge use of health information technology. I am here because this is the primary care practice in our new city with the shortest waitlist for new patients. (It took only six months for this first appointment.)


    My doctor is running forty-five minutes late, so I have plenty of time to think back to an odd business meeting I had last year with executives from one of several companies that provide routing services for those very faxes – forms that go back and forth between providers and health plans, generating annual revenues in the hundreds of millions of dollars and profits in the tens of millions.


    Why the time warp? Why was the rest of the world not just "computerized" but connected in real-time while so much of our health care "system" was still stuck somewhere in the mid-1990s? It has taken me three decades of working in both health policy and health care information technology to figure out the answer. This is something no health IT sales representative, entrepreneur, or "implementation" consultant – armed with a pitch deck full of dazzling groove charts – wants to hear: health IT problems are not information technology problems; they are health care system problems. Full stop. The U.S. healthcare "system" isn’t a system at all, but a $5 trillion-dollar-per-year battle royale of raw, economic conflict.


    No evil genius, mindless government bureaucracy, or self-serving mega-corporation designed the health care "system" this way, though it may seem that way to many. Every attempt to "reform" any part of it is another patch sewn onto a patchwork quilt that is just that—all patches. As a result, every new government health care program, new private health insurance product, and attempt to belatedly organize providers into "health care delivery systems" is additive; chaos ensues, and the fax machines keep humming.


    This is the vast, embattled, economic landscape – peopled by case managers, medical records technicians, billing specialists, utilization reviewers, "chart chasers," claims adjudicators, et al., ad infinitum (not to mention half a million exhausted primary care physicians who spend their evening hours listening to health insurer authorization line hold-music) – that my colleague and friend, Yin Ho, has spent her career attempting to help modernize with information technology.


    The book in your hands, Rushing Headlong, is the summation of her efforts. It is an unvarnished account of the complexities and hard lessons she learned in the process as well as how every turn in her fascinating career has come to inform her hard-headed, clear-eyed analysis of the way AI is likely to play out across this messiest of all landscapes.


    I know Yin was "in the room" for many of the biggest promises and even bigger failures of health IT because I was there with her in several of them. I met her in 2001, when she was a young health IT executive dancing with giants: IBM, Microsoft and Pfizer, as she recounts in the pages that follow. Most recently, she was "in the room" when the AI health care evangelists first came calling.


    What makes Yin nearly unique among the many dedicated physicians-turned-health IT entrepreneurs I have met over the decades: she has had the rare opportunity to work inside not just one of the many different kinds of parties to healthcare transactions listed above, but in nearly all of them. People in health care tend to specialize, to spend much or all of their career in one or another of health care’s warring economic sectors. In the process, they become fully captive of its particular self-interest.


    By contrast, Yin’s career has been unusually far-flung across the sprawling health care IT landscape. As importantly, she was often the only voice for the role of the physician and, by extension, the patient. She recognized that most technology innovations were being forced on physicians – in many cases, even by physician-turned-informaticians themselves. Yin’s overriding perspective, which I have always shared: The health care "system," if it could have been designed, should have been done so to meet the needs of physicians and patients, not business prerogatives of the Keepers of the Fax Machines.


    She has worked not only on "the pipes" – as we call the software and systems that move medical and claims data around in cyberspace – but also on "the content": the dense, complex, and critical data that runs through them. While the pipes and the content may be obviously related, they have always been managed in two very different worlds, with their own distinct (and often conflicting) economic imperatives, business models, and corporate cultures.


    And Yin, for better or for worse, has a knack for finding the frontier of both of those worlds. She has worked with one of the earliest electronic health records (EHRs) for community physicians with a research focus. She helped develop one of the first exchanges to facilitate patients finding clinical trials. She was the first executive in a corporate position to make a strategic investment in SureScripts, now the national system for routing prescriptions. She was among the first to build a company focused on the data-driven analysis of how we evaluate drugs in the U.S. and across the world. And she was the first to lead an EHR company to acquire AI capacity.


    What you will find in the pages to follow are her notes from the battlefield – a de facto history of health IT's biggest fights, weirdest wins, and wildest misses. From the earliest attempts to computerize clinical practice, to the false promises of the internet, to the billions of dollars wasted trying to mash together routine patient care and clinical trials, the bittersweet professional tales that drive Rushing Headlong are told in the authentic voice of someone who always thought, first and last, about what was best for patients, their physicians, and the future of medicine. No spoilers here, but in the pages that follow, Yin offers an odd glimpse of hope of what is possible.


    Ultimately, this is a rare, unique, and fascinating story about the real world of health IT and the coming collision with AI. Although the complexity of health care’s many competing interests may make you despair for our U.S. health system and the prognosis for healthcare IT, I can promise you one thing: a surprise ending. Yin takes us to a place where I least expected her to go – and for the sake of all of us, I hope she is right.


    J.D Kleinke


    Providence, Rhode Island


    June 28, 2025

  


  
    Introduction


    In the fall of 1998, on the precipice of the dot com era, I started my first year at Harvard Business School as one of ten physicians, the largest number of physicians in an HBS class at that time.


    I had just walked away from my medical training after completing two years of residency in emergency medicine, enough to get a medical license, and I was rushing headlong toward an uncertain future in an industry that had barely begun: health information technology01 (HIT).


    At the time, I had just spent the past six years learning how to become a doctor. I scarcely understood any business terminology, had scant knowledge of economics, and had only had a brush with entrepreneurship when I ran a small catering business in college many years earlier. But here I was determined to enter and shape the nascent world of HIT.


    Two events had led me to this moment. I recalled how my excitement and imagination had been fired up three years earlier in the spring of 1995 when Medscape, the famous website with a radical concept: free access to medical information previously only available through professional journals to anyone, had burst onto the scene. At that moment, I was a year away from graduating from Yale Medical School and soon to start my residency in emergency medicine. However, I also remembered my disappointment, frustration and anger several years earlier in 1993 when as a first-year medical student, I watched Hillary Clinton pull together a task force on healthcare reform without including a single physician in her leadership team.


    When I look back, it was those two events that shaped my desire to leave medicine and join this new undefined world, a world of solutions afforded only by the recent widespread availability of the internet. Physicians had been cut out of the conversation as new policies and business models were emerging. I knew I needed to find a way in—not only as a physician but as someone with ideas about how to make healthcare better and possibly find a way to re-insert clinical experience and expertise into the mix. To have a say in the business of medicine.


    I believed strongly and rather naïvely that by simply making healthcare information more widely available and creating capabilities to collect and organize patient data, we would be able to develop new tech solutions to solve age-old problems in medicine and healthcare: in particular, the speed at which medical discovery would make it into routine care. I had been trained as a physician when evidence-based medicine was making the rounds and the most commonly quoted statistic was: it took seventeen years for a discovery to make it into clinical care.


    But I had one small challenge: I didn’t know how to begin.


    On the advice of a friend, I applied to business school as an entryway into the "business" world. Surely this would get me into one of those new health companies experimenting with the internet.


    During business school, while trying to learn a new language and way of thinking, I couldn’t wait to get to work. I even joined forces with a few of my classmates to create an early business plan for an e-care website to manage your information and healthcare purchases. We won an Arts Alliance scholarship in a venture capital sponsored competition, but we never finished building out the idea. It wasn’t until after I graduated in 2000 when I would join my first real startup: emergingmed.com, a web application to connect patients to cancer clinical trials. This experience was the beginning of my career in healthcare IT, discovering and trying to close gaps with technology, content, and later data.


    I would also learn something crucial: that in U.S. healthcare, you need to first understand policy before you can understand the business.


    The stories told in the following pages are more than just my journey. My work has given me a front-row seat for each major technological leap and every well-meaning (and often misguided) government intervention. At times, I have been an observer, witnessing how the healthcare system and its key players have reacted to new capabilities and policy changes. At other times, I have been an active participant, leading teams to develop information technology solutions aimed at bridging the persistent and new gaps between research, data, decision-making, patient care, and even the equity of care options.


    I wrote this book to share a firsthand history of healthcare IT, because to be intentional about where we are going, we first have to understand how we got here. This isn’t just about avoiding past mistakes; it is about recognizing and understanding deep-seated structural issues and powerful interests that have made our healthcare ecosystem such a challenge.


    The latest technological leap is generative AI, and it is already creating a new crop of healthcare IT companies. But generative AI isn’t entering a vacuum. As this technology develops at lightning speed, it will inevitably be shaped and constrained by the same power dynamics that have defined healthcare for decades.


    The danger in AI is that without intentional direction, these powerful tools can hurt patient care and further entrench the current inefficient and costly system—one in which large players prioritize revenue management over advancing research or patient care. This risk is significant, as these large, powerful incumbents are best positioned to absorb the immense costs of development, meeting regulatory requirements, and scaling AI, effectively cementing their advantage.


    To make things even more complex and as you will read throughout the book, our healthcare system faces many structural challenges in how patients, physicians, payments, research, data, decisions, and transactions interact and function. A little-recognized reality is that we actually operate with two separate health IT ecosystems: one for care delivery and another for clinical research. Although both rely on the same patients and sometimes the same data, there is still no meaningful bridge connecting them.


    Book Structure


    Rushing Headlong is structured into three parts.


    Part I begins with the early, optimistic days of healthcare IT and the desire to create a digital infrastructure with electronic records as the backbone. The overall goal was to have a digital set of "pipes" to support and underpin the U.S. healthcare ecosystem. But most of what will happen during this first decade will end up emphasizing transactions in healthcare. In addition, the application of government incentives and penalties will accelerate adoption of electronic records and distort the marketplace, leaving us with a healthcare IT infrastructure that disappoints and dis-empowers both physicians and patients.


    Part II begins with the second decade of health IT and shortly after widespread adoption of electronic records. There is renewed interest in the rising importance of the data (the water flowing through the pipes) and the ability to harness this data for greater understanding of disease and to support the development of new therapies. But the transactional nature of the digital infrastructure and the primacy of patient privacy has made the ability to access meaningful clinical data difficult and only possible through a series of complex workarounds. Meanwhile new medical discoveries and scientific progress will continue to widen this gap.


    Part III begins part-way through the third decade of health IT with the advent of generative AI. A generational opportunity to change the system presents itself. The speed and scale of generative AI technology could allow us to double down on a digital infrastructure that doesn’t work well and is transactional in nature OR it may provide a chance to change the direction of the digital infrastructure to support a care-research orientation. The combination of new entrants, re-empowered physicians, and digital native patients creates a tantalizing scenario. Can we move beyond today’s fragmented, transaction-heavy, zero-sum U.S. healthcare system? Are we able to responsibly develop AI tools to shift our healthcare digital infrastructure to be more research focused, allowing us to reap the benefits of improved individual and population health?


    While the business of U.S. healthcare relies heavily on first understanding healthcare policy, the impact of technology relies on knowing the power dynamics, the state of the existing infrastructure, and having a clear-eyed view of the goal. Otherwise, generative AI efforts could easily become subsumed and harden the same long-standing structural problems that have defined U.S. healthcare and plagued healthcare IT.


    In fact, the modern health IT ecosystem exists because of key events and milestones over the past few decades that fundamentally changed the distribution of power among patients, physicians, health systems, and payers.


    You will learn how the wonky term, interoperability, which is the connecting of disparate IT systems so they can talk to one another for information exchange and transactions, is not just a technical term. It is a concept dependent on the voluntary cooperation of all stakeholders. It will become the obsession of six presidential terms and is facing a renewed push once more today.02


    Our healthcare system is messy and complex, but there are many moments of optimism, innovation, and excellence driven by successive waves of new entrepreneurs applying new technology to solve both small and large identified problems. For those of us who have lived within the healthcare IT ecosystem, some of these problems remain frustratingly perennial.


    Generative AI, though, gives us pause. Although still in its early days, it represents a breakthrough of a different magnitude. It is a transformative technology, both in functionality and who can develop and use it. Will this latest technology leap finally break the stalemate of interlocked interests and close long-standing gaps in care to truly empower both patients and physicians? It could—if we don’t screw it up.


    Hopes


    For many years, I believed deeply in the potential of health IT to accelerate our shared understanding of disease and treatment, and to support better decision-making—much like Medscape, which opened access to medical knowledge beyond the traditional boundaries of academia and industry.03 My vision was a connected ecosystem that resembled a feedback loop using clinical data to deepen our understanding of disease, accelerate research, and empower patients with their own health data already present in their electronic records. In fact, many of us imagined a system purposefully designed to support medical discovery.


    Instead, the healthcare systems we built are exceptionally good at managing the revenue cycle. Anyone who has had to sift through health insurance claims data and deal with billing codes (e.g., CPT, ICD-10) to determine a patient’s journey knows this all too well. It didn’t have to be that way.


    At the same time, our need to safeguard patient privacy meant creating complex workaround processes to access and utilize data for research. These same regulations designed to protect patients have not always adapted at the speed of technology change and this lag has resulted in making it actually administratively and systematically harder for patients to access their data, manage their care, participate in a clinical trial, or obtain and evaluate a second opinion.


    The frustrating reality is that while health information technology could ease the flow of data to support our ability to improve, instead it is too often a transactional morass that has turned physicians into accountable scribes and forced patients to have to jump through many hoops to benefit from the digitization of their records.


    Ultimately, the history of healthcare IT can be seen as a story of competing priorities, where the initial vision for an infrastructure that prioritized research, patient empowerment, and reducing preventable errors has been progressively reshaped by the powerful economic imperatives of a transaction-based ecosystem. The relentless focus on billing within the electronic systems has changed the behavior of physicians and the options available to patients. Worse, this infrastructure has largely been subsidized by government and private incentives.


    The healthcare IT systems, in a nutshell, operate like an "accounting system"— aligning activity and outcomes to payment. The only players in the industry who could meet the increasingly complex government compliance requirements are the largest ones. Their main value proposition is to promise timely and accurate payments to their customers.


    Creating A New Future


    Reflecting on this history, it is interesting to consider how the landscape might have been different with the tools generative AI is now making available. The capabilities of today’s generative models are already creating a more direct link between the clinic and the lab, offering a tangible way to connect the daily work of a physician with the needs of a researcher or to translate a patient’s experience into data that can inform the development of new treatments.


    The promise of generative AI lies in its potential to simplify the process for physicians simultaneously caring for patients and beginning the process of answering current and future research questions.


    BUT…


    A reliance on generative AI also means taking into account a whole new set of risks, given this new technology’s tendency toward bias and hallucinations.


    Over twenty years ago, I gave a panel talk at the American College of Physicians emphasizing the need to protect the patient-physician relationship by evaluating healthcare IT tools using a filter of decision-support versus decision-control. My stance was that any responsible evolution of healthcare IT should be determined "by what we wish to protect, what we wish to enhance, and what risks we may be opening ourselves to."04


    Today, I would say the same sentiment applies for generative AI. We are collectively responsible for how models are trained and applied. We bear the consequences of any decision made from the output. And the zeitgeist to use AI to further automate transactions by reducing administrative burden may actually turn into a form of decision control.


    However, if we are intentional in developing generative AI to augment clinical and professional judgment and empower patient preference, we may end up with a wholly different result.


    By actively involving patients and physicians in shaping clinical care systems and jointly organizing patient data to drive future research, we can build the structural framework and the impetus to support better decisions and speed up learning from real-world experiences.


    This can only succeed if we approach it responsibly and ethically, designing AI tools with clear intention. Restoring agency to both patients and physicians is at the heart of this effort. What we learn could not only strengthen the patient-physician partnership but also help shorten the time between today’s care and tomorrow’s research—a goal that many share.05


    New technologies always come with bold promises. Experience shows while many are eventually realized, the path is rarely direct. Still, the potential of generative AI feels different. The sheer speed and scope creates real possibilities.


    The greatest opportunity may be to finally bridge the clinical care we provide today and the clinical research we conduct now and in the future. By creating a continuous learning feedback loop using AI models and thoughtful tools, we can accelerate the translation of discoveries into practice. That seventeen-year time interval for a discovery to make it into clinical care may finally be shortened while expanding our knowledge along multiple directions. We may be looking at a renewed opportunity to pursue the goals that many of us in the field have had from the very beginning.


    Now is the time when we should close the gap.


     Yin Ho
New York City
September, 2025
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        	01 Health Information Technology (HIT), also called healthcare IT (HCIT), refers to the field that uses information technology and data management to support clinical care, operations, and public health through electronic systems that store and manage healthcare data across medical organizations.



        	02 Centers for Medicare & Medicaid Services. (2025, June 3). White House, tech leaders commit to create patient-centric healthcare ecosystem. https://www.cms.gov/newsroom/press-releases/white-house-tech-leaders-commit-create-patient-centric-healthcare-ecosystem



        	03  Lundberg, G. D. (2005). Medscape – The first 5 years. Medscape General Medicine. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1681598/



        	04 American College of Physicians, remarks 2004



        	05 Society for Participatory Medicine. (n.d.). About us. https://participatorymedicine.org/about/


      


      

    

  


  
    PART I: 
THE DIGITAL INFRASTRUCTURE

  


  
    "Drowning in data and starving for wisdom."


    ~ Peter Frishauf, founder of Medscape


    


    Chapter 1: 
Curation


    On my first day of sixth grade, my teacher asked my class, "What if I told you there was one place you could go to find out all the known information in the world?"


    I am sure that my teacher did not say that the encyclopedia is a collection of carefully curated information, but he nonetheless explained the importance of this resource whose origins began millennia ago.


    He unfortunately took his excitement a bit too far, saying, "If you take these encyclopedia sets, and you read each one from beginning to end, there would be nothing more I could ever possibly teach you."


    People in my age demographic (GenX) are among the last of the "encyclopedia generation". Before the loosely curated Wikipedia was accessible on our smartphones, before dial-up internet interrupted our ability to make phone calls, there were shelves of books that contained information on everything from aardvarks to zebras.


    My family had the World Book Encyclopedia set and I was curious about my teacher’s comment. I approached the bookcase and selected the book with the letter "A". I believe many of my classmates did something similar.


    I opened this first of many volumes and learned about the eating habits of aardvarks, followed by Abraham Lincoln, adrenal glands, the Aegean Sea, agriculture, and amphibians. I remember shutting the book, feeling bored and tired, and thinking "This is stupid."


    I didn’t know how to connect one piece of information to the next, since it was all sorted alphabetically. There was no common connection. There was no game I could conjure in my mind to make this alphabetical exercise any less boring and more meaningful to me.


    I went back to my teacher and told him, "I tried your method but it didn’t work. Even if I read every volume of the encyclopedia, I am not sure I would gain knowledge." He thought about it for a moment, agreed with me, and moved on.


    At the age of eleven, I didn’t know that the word for what I needed to organize this information was "curation".


    [image: ]


    A museum curator manages and preserves historical artifacts—acquiring, authenticating, organizing, and displaying antiquities for the public good.


    But curators exist in many forms. Archeological curators oversee collections from ancient civilizations. Ethnographic curators manage cultural artifacts and indigenous art. Academic curators research, publish, teach, and create educational programs within universities.


    Across these roles, the expectation remains consistent: curators exercise judgment. They distill complex material and present it in a way that others can access, understand and appreciate.


    So it stands to reason that medical information should also be curated too, so we can better understand it and ultimately extract value from it.


    Physicians have long practiced their own form of curation; through journal groups, grand rounds, or weekly meetings with colleagues. In these settings, they may discuss relevant cases, journal articles, the most recent research findings, best practices, and interesting case reports—filtering and synthesizing information to inform better care.


    Why Peer Review Matters


    The term "peer review" is often used as shorthand to indicate that a paper has been vetted. It is a practice that aligns with scientific self-correcting mechanisms and has been the foundation for the curating of scientific works, particularly around the validation of quality, currency and relevancy.


    Curation in science has the twin fold requirement to both be compelling as well as accurate. But who determines what is compelling?


    Peer review began in the European Enlightenment. The first documented review took place in 1731 at the Royal Society of Edinburgh. In this inaugural review, the Society’s members reviewed the manuscripts of its own journal, Medical Essays and Observations, anonymously.06 Later in 1752, the Royal Society of London established a "Committee on Papers" which employed a secret ballot (also among its members) to determine what could be published in their journal Philosophical Transactions Around the same time, the French Acadèmie Royale des Sciences also used committees to evaluate submissions. But it wasn’t until the 19th century that the modern peer review, the solicitation of independently written reports, emerged. It would take another century for the use of external reviewers to become widespread.07


    At its core, peer review is built on the concept of independent assessment to create a correcting mechanism for accuracy. On the flip side, the main challenge is ensuring that new ideas have a chance to see the light of day, a function often highly dependent on the breadth of the reviewer pool. When peer review was concentrated in the hands of a few distinguished experts, there was a perverse incentive for competitive work to be snuffed out.


    With the rapid growth of science and subspecialties, there was a corresponding need for more reviewers. The volume of work was increasingly difficult for journal editors to manage by themselves. And the peer review process we know today became a hallmark of scientific journals beginning in the 1970s.


    Though far from perfect, peer review has continued to evolve, broadening to include more anonymous and diverse voices. It has created a pathway for lesser-known researchers to experience greater equity while publishing work. The practice has also established a measure of quality control for scientific and medical literature and created a framework to showcase new discoveries.
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    In the mid-1990s, as the internet became more widely accessible, the demand for even greater specialized information began to grow quickly.


    In healthcare, this demand could not be satiated by simply opening up access to medical journals or putting textbooks online. Accessibility also depended on the material being understandable to a non-clinically trained individual. Without a navigator to help determine which sources were appropriate or a guide to understand terminology and context, it was clear that a mere translation was insufficient. There needed to be curation.


    Enter the new curators of healthcare information: internet content companies and media outfits were the first to start making medical information accessible to patients. In 1995, Peter Frishauf launched Medscape, the first commercially viable healthcare information company on the internet. It would eventually become the most well-recognized brand in healthcare information. When Medscape combined with WebMD ten years later, it was granting more CMEs08 to physicians than any other institution in the world.


    Medscape


    On May 22, 1995, the name Medscape first appeared in a notice on an electronic bulletin board:


    Medscape—the online resource for better patient care.


    A new, free Web site for health professionals and interested consumers. Practice-oriented information is peer-reviewed and edited by thought-leaders in AIDS, infectious diseases, urology, and surgery. Highly structured articles and full-color graphics are supplemented with stored literature searches and annotated links to relevant internet resources. From SCP Communications, Inc., one of the world’s leading publishers of medical journals and medical education programs.09


    As a writer, journalist, and visionary, Peter had realized that the emerging power of the internet and its online forums would provide the meeting ground where healthcare professionals could find peer-reviewed information and CME materials.


    Part of Peter’s brilliance was recognizing that access to the latest health information would benefit far more than just simply physicians and other medical professionals. He opened access to empower motivated consumers and patients.10


    Prior to this point, few patients ever asked where they could read about diseases, new treatments, or even their own health status. There was a conventional assumption that patients wouldn’t understand this information anyway, so they might as well not ask. But once it was made available and consumable, demand began to take off.


    The writers and journalists at Medscape did more than curate the latest studies, they translated complex medical information into clear, accessible language. Their work helped the public understand their diseases, treatments, and choices. In early 2002, Medscape merged with WebMD, cementing its role in shaping how we seek health information online.11


    If we look at the cultural, technological and clinical impact of Medscape/WebMD, we can trace the origin story of how people learned to "Google" their symptoms. These platforms didn’t just provide answers; they taught us how to ask the questions. As digital curation evolved, it increasingly focused on the most common concerns and frequently searched conditions.


    Demand for More Knowledge


    As medical knowledge became more accessible, patients were also gaining greater agency—researching their own conditions, seeking second opinions, and finding community. Advocacy and patient groups started to form as the internet made it easier to find one another.


    Patients were now asking for access to their own health information and records. Those who suffered from diseases with few treatment options also began to seek research opportunities and clinical trials.


    In 2000, right after I graduated from Harvard Business School, I joined a small startup company called emergingmed.com as its ninth employee. The company’s mission was to match cancer patients to clinical trials. The business approach was to create an exchange. On one side were patients and their corresponding advocacy groups; on the other side, clinical trial eligibility criteria. Between them was a simple matching technology.


    At that time, clinicaltrials.gov was the only publicly available database on clinical trials. It contained academic, government and non-profit sponsored trials. There were no private, pharmaceutical or biotechnology trials. The information listed about any one trial tended to be basic information including size, study question, geographies or sites, and the inclusion and exclusion criteria.


    The internet at that time was accessible via direct cable modems, ethernet, and in many places, dial-up through home phone lines. Our interfaces were clunky, and it was difficult to organize information easily into fields without also needing new software to manage the different variables. We were simply thrilled to be able to fill out a form online and wait for the information in those fields to be matched appropriately across multiple dimensions.


    And what was available to curate in clinical trials was sparse; it was still an open playing field, and the quest to amass data was only beginning. Many companies’ business models were focused on building various trial databases by directly approaching biopharmaceutical companies as fast as they could and then selling access to their new databases to both companies and, sometimes, consumers.


    Every trial information company was creating its own proprietary trial database which contained information NOT included in clinicaltrials.gov. These supplemental databases focused only on one or a few specific disease conditions. You can only imagine what this was like for patients or anyone searching for a trial: a new landscape of some companies having better and more complete clinical trial information than others, but only in specific disease areas. There was no easy way of knowing who had what. Clinicaltrials.gov, the only widely available database for consumers and patients, had the least amount of information, both in terms of missing the total universe of trials (no industry trials) and the lack of depth and timeliness of information (basic trial information updated without any regularity).


    When I first joined emergingmed.com, my job was to visit every biopharma company sponsoring an oncology clinical trial, convince them to allow us to list their trials’ eligibility criteria in our proprietary database, and give us permission to match patients to their trials.


    In exchange for finding some potentially eligible patients looking for a trial, I was asking these companies to help us build our database of oncology trials. One barrier I had not expected at the time was I had to convince these companies that by posting eligibility (inclusion and exclusion) criteria, they were not giving away proprietary information.


    The idea that eligibility criteria were proprietary, and therefore not publicly shareable, would persist for several more years.


    It was not until five years later that circumstances changed, triggered by an unfortunate event that led to the establishment of a new federal requirement.


    A Drug Withdrawal Leads to More Clinical Trials Information


    In 1998, Merck submitted an application to the FDA to approve a new drug called Vioxx, a new kind of non-steroidal anti-inflammatory drug (NSAID) that was more targeted and less likely to cause gastrointestinal distress than ibuprofen or aspirin. Vioxx was part of a new class of drugs called the COX-2 inhibitors and it was ultimately approved by the FDA in 1999 and went on to be one of the largest blockbuster drugs in the marketplace, earning billions for Merck. While there were other COX-2 inhibitors which also came onto the market over the next few years, new epidemiology studies showed an increased risk in cardiovascular events including strokes and heart attacks associated with the use of Vioxx. A series of lawsuits followed.


    In September 2004, Merck voluntarily withdrew Vioxx from the market.12 Much of the cardiovascular risk had appeared post FDA approval and after a longer period of time than the initial timeframe studied in clinical trials (an average of about eighteen months). But there were also reports of patients suffering cardiovascular events shortly after beginning the therapy.


    Throughout the five years that Vioxx was on the market, there were many disputes about the studies, around the data, the cutoff dates and, more importantly, who knew what when. The editor of The New England Journal of Medicine at the time also pointed out that combined safety data from multiple arms of a trial had not been fully available due to a cut-off date that was selected before the primary trial was completed.


    NEJM editors who had published the original data started calling for data correction and in January 2005, the medical journal Lancet, using a mathematical model and a retrospective analysis of data from Kaiser Permanente, estimated that 88,000 Americans had heart attacks from taking Vioxx and 38,000 of them died.13


    The voluntary withdrawal of Vioxx goes down in history as the largest prescription drug withdrawal. The events demonstrated a need to monitor drug effects for a longer period in the real world beyond clinical trial timelines. This would later shape additional criteria for future trials, and subsequent FDA policies would focus predominantly on cardiovascular side effects.


    But a notable consequence was what led to a change to clinicaltrials.gov.


    In the wake of Vioxx’s withdrawal, the International Committee of Medical Journal Editors (ICMJE) in 2007 began to require clinical trial registration as a condition of publication.14 Around the same time, the FDA Amendments Act (FDAAA) of 2007 would mandate the listing of all pharmaceutical trials on clinicaltrials.gov, including inclusion and exclusion criteria.


    This change provided the very information that emergingmed.com and similar companies (HopeLink, Veritas Medicine, Acurian) had been pursuing only a few years before—to benefit patients looking for trials.


    However, with the new federal mandate, new clinical trial companies and even financial organizations began capitalizing on the expanded listings at clinicaltrials.gov. These companies supplemented the information with additional information gained from their own secondary research.


    Large groups of financial analysts as well as clinical trial watchdogs began tracking new clinical trial results and followed data presented and discussed in medical and industry conferences.


    As the ranks of those tracking and gathering supplemental clinical trial information grew, a new data information industry was born. Their proprietary databases became a curated product, sold with analytical services and directly to biopharma companies and other clinical trial information companies, including ones that serviced the same biopharma companies.


    These emerging information brokers grew increasingly sophisticated, leveraging new tools and software to integrate supplemental data, enhance visualization, and enable more effective risk assessment and opportunity identification.


    Sadly, clinicaltrials.gov never gained any of the additional information gathered by these companies, nor did the National Library of Medicine (a branch of the National Institutes of Health) improve the overall technology functionality of this public database.
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