
[image: Cover: Tech - The Healthcare Revolution, Pascale Witz, Former Executive of Sanofi and GE Healthcare]



 [image: Title page: Tech - The Healthcare Revolution, Pascale Witz, Former Executive of Sanofi and GE Healthcare]






  

    [image: Illustration]


  


  

    Artistic direction: Bureau des formes


      Typesetting and layout: Nord Compo


      This book was supported by PWH Advisors.


    First edition


      All rights reserved © Éditions Débats Publics


    ISBN: 978-2-37509-650-5


    This digital document has been produced by Nord Compo.


  





A heartfelt thank you to my daughter Lena, who was an outstanding collaborator during the summer of 2020.

And thanks too to Matthias, for encouraging me to write this book.


Introduction


When I began writing this book, I had no idea that the world would be facing the Covid-19 pandemic. Never before had we seen a pandemic that affected every continent at the same time. In all the different healthcare companies I have managed, such a calamitous scenario, where the whole world is brought to a halt, was never considered; if it had been, it would have been immediately dismissed as too far-fetched. On a personal and professional level, I admit this global health crisis took many of us by surprise.

Each episode of this disaster, which at the time of writing is far from over, has made me reflect. But it hasn’t called into question my desire to share my experiences regarding the very important role Tech is playing in healthcare. Quite the opposite.

What has been interesting is how, in one year, the public has dug into the details of diagnostics, drug and vaccines developments, and drug approval. The first focus of attention was on the tests, highlighting the challenges of having an easy to use, rapid, yet precise enough diagnostic. Sensitivity and specificity were debated. Numerous companies launched Covid-19 tests, approved under Emergency Use Authorization protocols – some to be withdrawn shortly after. There was an impressive number of people debating the need for vaccines that had to be safe yet available as soon as possible. And everyone was reading avidly about new potential treatments receiving Emergency Use Authorization.

All in all, the positive, for me, as a leader in healthcare, was how suddenly this emergency increased public understanding of the issues involved: difficulty in establishing an accurate diagnosis; trying to develop a new treatment under time pressure; how complicated human biology is. This virus has had a particularly complex way of behaving, leaving half of us asymptomatic when we get it, yet probably contagious. But others, possibly due to some genetic variants, have suffered a violent illness, leading to a high death rate, often after lengthy ICU stays. With all this, I believe – and hope – that the world understands much better the challenges of drug development and diagnostics. I also think that the pharmaceutical industry got more appreciation for what it is doing, and a keener awareness of the difficulties of the task at hand.

With more people exploring the details of the healthcare industry, many have also begun to understand how important Tech is in healthcare: diagnostics, drugs, vaccines, prevention, monitoring, etc. Tech is the future of our health because it will transform our overall relationship with treatment: from diagnosis to the development of new personalized treatments and the follow-up of each and every one of us when we become patients.

Thirty years spent at the crossroads of health and technology has allowed me to observe the very special relationship that exists between these two fields. Today, my belief has become a conviction: the use of Tech and Artificial Intelligence in health contributes, and will continue to contribute massively, to the effectiveness of drug treatments for each of us and to public health for all.

Medicine has made enormous progress and undergone major changes, but the fact is the Tech revolution will be just as important to human health as the discovery of antibiotics or monoclonal antibodies. Yes, Tech is the patient’s best friend. Tech allows her to understand and take charge of her disease so she can take better care of herself. At a time where chronic diseases are growing in number, managing our own health is a crucial factor in improving outcomes.

What matters to patients is to have access to the right drug, with the right dose, at the right time. The more personalized the treatment the better. In the future, speedier and more incisive diagnoses will mean earlier, and therefore more effective, treatment. Whereas previously drugs were meant for a wide range of patients, and involved a single dosage, we now see a move towards more precise, targeted treatments. This also means that very long and costly drug developments are needed for small groups of patients.

The convergence of Tech, AI and biology is generating an “innovation boost” in the world of healthcare. And we will see a shift in the pharmaceutical industry as we move into the age of Pharmaceutical Intelligence.

While we might not always be aware of it, Tech is already widely used in medicine, and has heralded great progress. Its impact on the treatment of breast cancer and cardiovascular disease, for example, is only the beginning! Tomorrow, Tech and AI will be more and more integrated into health care, with our full assent and with far-reaching implications- whether it’s improving analytics or diagnostics; cutting the number of time-consuming data searches; individualizing treatments; customizing dosages and posology; refining clinical trials; or improving patient comfort. From upstream processing of early warning signs to downstream monitoring of treatment, it is clear that new horizons will open up thanks to these two industries, for our greatest individual and collective benefit. I do think it’s time that we came to appreciate how Tech will help mankind rather than viewing it as a de-humanizing element, which has sometimes been the case in the past. With Tech, patients will be better protected, better monitored and better cared for.

In the years to come, we will certainly live longer but with many more chronic diseases. In this respect Tech is a formidable tool for managing our health; not as an all-powerful force but as an instrument at the heart of maintaining our physical and mental wellbeing. As a support for doctors and nurses, it will also be an aid to diagnosis and a facilitator of human intervention. Tech empowers us to focus on the person that is the patient: if we have misplaced any of our humanity on the road to medical progress, Tech will allow us to get it back.

*
*     *

I am absolutely convinced that medicine, and the entire healthcare system, will stagnate unless it develops a deeper understanding of every individual’s health condition. That means having access to patient data (high- or population level, as well as individual level data). Thanks to the progress made in miniaturization and with the added value of connectivity, Tech and AI will allow us to leverage this knowledge acquired through the accumulation of data. Determining each patient’s medical profile earlier and more precisely, they will be the lever for a more efficient and less fallible diagnosis. So, the power of data will be brought to bear on the diagnosis, making it data intelligent.

This abundance of available data and its detailed analysis by AI will feed a real health algorithm that is at once personalized, scalable, and predictive. Such a device will give patients better control of their disease, and allow doctors to adjust treatment to each individual, constantly improving its effectiveness. Moving from a drug for everyone to a personal health algorithm must be a public health priority. As the Covid-19 pandemic shows us every day, it is high time we entered the era of personalized therapy.

Genomics holds the greatest hopes for this personalized medicine: no longer just treating diseases but curing the individual. AI will enable the convergence of AI and genomics. We are still figuring out the genome on which so many major advances depend. The microbiome, for example, which is beginning to be sequenced and whose fundamental role in the functioning of the human body is now being revealed or epigenetics, which will help us understand how the external environment modifies the expression of certain genes.

The integration of Tech into healthcare can dramatically accelerate the discovery of molecules and the development of new drugs, particularly by reducing the duration of clinical trials. When it comes to urgently finding a new vaccine, the collective health benefits of this integration are obvious. It also opens up new fields: treatments focused on more precise targets, the development of drugs for rare diseases or increasingly small groups of patients, making it possible, for example, to treat cancers more and more effectively. In this age of customized medicines, Tech is maximizing time for the patient.

Our hospitals are continuously improving their performance, doing amazing work saving people in desperate states of health. They are dealing with patients who are always older, suffering from multiple comorbidities – i.e. several diseases at the same time – and we expect magic from them. The integration of Tech and AI in medical practices will help them take the next step: moving from a 100% digital hospital to a 200% humanized one. The considerable progress made in data aggregation will finally make it possible to have immediate access to a patient’s medical information and to monitor it throughout their life.

A better and faster-treated patient is discharged earlier from the hospital, which can then devote itself to the task for which it was originally created, i.e. priority treatment of serious and acute cases. Being able to return home at the earliest opportunity and in complete safety is a goal for medical staff and health systems, but, above all, for patients. Through Tech, it will be possible to set up a state-of-the-art Home Health service, bringing the power of the hospital to the patient’s home, permanently connected with human medical intervention if necessary.

We know how critical the time factor is to health: tomorrow we will benefit from Predictive Patient Safety, analyzing the emergence of pollen-related allergies as early as possible, identifying the onset of an epidemic at an early stage, etc. Tech will give public health the means to be more responsive and effective. At a time when we are witnessing a heightened awareness of the risks associated with drugs, we will be able to take advantage of Tech to measure those risks more immediately, speed up reactions, and put in corrective measures.

The fact that Tech is helping us to humanize healthcare does not mean that we lose our privacy. Health data must remain the absolute property of each individual. And Tech is the only way to be able to protect Personal Health Information and ensure that everyone retains ownership of it.

As Tech brings the latest revolution in healthcare, for it to have its full effect, patients will have to take an active role in managing their condition, particularly when suffering from chronic diseases. The Tech revolution is also a revolution for the patient, whose role, behavior, and responsibilities are being renewed and increased. A New Patient appears, better informed and more capable, aware, and pioneering, with tools to manage their state of health. A new relationship can then be established, with the patient adding her input to the in-depth information her doctor already has. Doctors engaging patients in decisions about the most appropriate treatment journey for them will in turn improve the patient’s health

So yes, health is and will increasingly be Tech. The following pages will take you to a new future, and it’s coming tomorrow!
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  CHAPTER 1


  Health, Tech and Me


  

    The integration of Tech into healthcare solutions has been the cornerstone of my 30-year career in healthcare – and I have been proud to help drive many of the great changes that characterize the industry today. Trained as an engineer and having pursued scientific studies in molecular biology, I began work in the frontline of medical solutions development, as close as possible to product development. As I progressed, I took on major responsibilities, managing large divisions of international companies at the forefront of their field. Despite running multi-billion-dollar profit centers on a day-to-day basis, however, I have maintained this close relationship with innovation and medical solution design. Whether at the head of GE Healthcare’s pharmaceutical company, or on the executive committee of Sanofi, I have always worked towards the goal of improving patient health.


    It was partly by chance, but mostly out of curiosity, that I found myself at key moments of the technological revolution in the healthcare industry. After witnessing the move to digital in radiology in the 90s, and seeing the discoveries in genomic sequencing, I was keen to pioneer projects combining Tech and Pharma companies. My dual role as an engineer and a scientist allowed me to understand and lead teams from both worlds, persuading them to join forces for the first time, and I was thrilled to be able to bring in a number of innovations using Tech in healthcare.


    Today, I find myself at the heart of many and various projects that encapsulate the scale of the technological advances we have seen. I am fortunate to work with, and advise, some fifteen companies serving the healthcare industry, all productive players in our economic landscape and central to the innovations being made in medical solutions. These projects, whether with listed companies or with start-ups exploring early-stage drug development or the use of blockchain, are all producing solutions in which healthcare and Tech converge.


    What drove me to write this book was the realization that in all my experiences, my projects, and every facet of this vast industry, research and development today calls upon Tech to provide answers. Since Tech began interfering in healthcare, it has multiplied and exploded to become an integral part of every medical solution: diagnosis, monitoring, treatment … Tech’s contribution can be found everywhere. It is this omnipresence, but also the possibilities it opens up within every field of healthcare that I hope to help people understand through this book.


    Every new product finds some of its added value within Tech, but what fascinates me even more is the extent to which Tech has amplified the number of medical innovations. Through a virtuous, multiplying cycle, Tech accelerates innovation giving us access to an ocean of untapped knowledge that research can now tackle.


    Medicine has always been a field of innovation. The quest to improve people’s living conditions and health is infinite: researchers and scientists are constantly searching for ever finer diagnoses, better and more targeted treatments, and cures for rarer diseases. But the Tech revolution has brought exponential growth and introduced real pace to advances in medicine.


    All areas of healthcare benefit from Tech: from diagnostics and drug treatments to surgery, radiotherapy, patient monitoring, and prevention. It’s both the progress and the speed of it that impacts our healthcare system and our well-being – because they go hand in hand. Together Tech and healthcare have enabled us to extend life expectancy, and we can now focus on improving its quality.


    For this, medicine needs much more than its purely biological dimension: our convalescence doesn’t just depend on medication. Not even my position with multi-billion dollars pharmaceutical companies could distract me from my conviction: medicine extends far beyond the drug. It incorporates the entire duration of a patient’s care, which is getting longer with the increase in chronic pathologies. To treat a patient, we must detect the disease, follow the patient as simply and discreetly as we can, develop drugs and fine-tune the dose as closely as possible. These drugs are increasingly accompanied by digital therapies or technological tools that improve the effectiveness of the treatment. The integration of Tech into healthcare solutions allows us to re-invent patient care and management.


    Tech has been disruptive in every dominant industry today. It has so permeated our lives that it is difficult to qualify and define it separately. When we talk about Tech, we usually think about what’s novel and in fashion: artificial intelligence, machine learning and 5G. But let’s remember that until recently, digital, cell phones, and the internet represented the cutting edge of new technology.


    For me, Tech is much more than data and AI. Tech includes everything related to computing power, miniaturization, software, connectivity, and finally, data analytics. It is all the opportunities that the use and analysis of this data offers us.


    Computing power, which exploded in the 2000s, is the foundation of technological innovation. It’s what allows us to store all the information we collect and digitize. The miniaturization that followed has led to the development of increasingly sophisticated medical equipment. By being able to record but, above all, save more information reliably, miniaturization has opened up the field of data analysis.


    But this data can only be truly useful if it can be accessed, shared, and analyzed together. These functionalities are made possible by connectivity – another essential element at the heart of Tech. The ability to aggregate, then analyze, an ever-increasing amount of data is finally what gives us access to state-of-the-art healthcare solutions.


    Analysis, Big Data, and Artificial Intelligence feed and learn from the multitude of data coming from software embedded in medical devices that are augmented, connected and intelligent: all aspects of Tech are therefore necessary to benefit from the innovations and knowledge the data can bring. And all aspects of it are useful to us in making sense of the many bits and pieces of information it allows us to collect. Tech is itself a chain of innovations that are built into a network, one building on the other. By opening up access to data and making it easy and affordable to circulate, Tech has acted as a disruptive and catalytic element of innovation. At the heart of each discovery are answers to our questions but also a multitude of new questions.


    So when I talk about Tech, I am using this broad and interconnected definition: computing power and connectivity that give free rein to the development of medical tools and software which can then produce, share, and analyze data. All of which means that, in the end, Tech brings us more and more knowledge.


    Tech gives us access to a more comprehensive, holistic view of patients in their home environment, so we can better prevent, understand, and analyze. At the same time, it allows us to “zoom in”, to pinpoint such a level of detail as to be able to develop personalized therapies. As long as we put the necessary resources in place, for the development of Tech, but also for the security and confidentiality of the data used, Tech will continue to support our high rate of innovation, for the benefit of all our health.


    Finally, I am convinced that Tech will allow patients to regain control of their disease. As we live longer, but with more chronic conditions, Tech can give us the tools for more personal medicine, facilitating patient-doctor interactions by providing the right information at the very moment of decision making; decision-making in which both doctor and patient are involved. Tech can make our lives so much easier; we can forget our patient status.


    It is only by taking this human-centered approach that we will be able to reap the full benefits of Tech. Let’s embark together on the re-humanization of health.


  







CHAPTER 2

Towards Data-Intelligent Diagnostics


Today, healthcare is at the dawn of a revolution – in terms of its practices, the way we understand diseases and, above all, how we can treat them for the greatest benefit of the patient.

Faster technological advances and developments in data analysis open up radically new perspectives. Thanks to improvements in miniaturization and better connectivity, it is now possible to record, extract, and analyze a lot more information. Until now, doctors have been making diagnoses from limited and discrete data, based on measurements made in a laboratory or in a doctor’s office – measurements which were not always linked to a holistic understanding of the patient. Tech’s rapidly evolving capabilities delivered enhanced ways of capturing, storing, and analyzing information, providing them – and us – with a wealth of knowledge that will pave the way for crucial changes. Tech is shaping our ability to determine the medical profile of each patient more quickly and more precisely – and with that, obtain a more accurate and earlier diagnosis.

Why is this a revolutionary breakthrough? And how will it humanize health care? The progress of Tech manifests itself through two complementary dimensions: miniaturization and connectivity. Thanks to the former, much smaller equipment offers us the same computing and storage power as state-of-the-art computers did ten years ago. This enables us to collect data continuously and store it in memory, as well as adjust the design and improve the user friendliness of medical tools for the patient. Through the second dimension, we can access, identify, and transfer data.

So, the first dimension gives us a multitude of data that can then be shared thanks to the second dimension. The use of Artificial Intelligence and machine learning allows us to then analyze all this content and extract new knowledge which healthcare professionals can use.

Tech is not just about data; it includes everything to do with computing power, software, the miniaturization of medical devices, and AI. They all work together to allow for the collection, analysis and sharing of data, which generates knowledge that includes the understanding of the variations over time, so that the health profile of each individual can be drawn up precisely, and diagnoses and treatment can be adapted to each individual case.

Miniaturization has been driven by the upsurge in computing power following Moore’s Law, which holds that computing power doubles every eighteen months. In other words, the same computer, equipped with a chip of the same size, offers us an ever-increasing processing capacity, leading to an acceleration of the miniaturization of existing devices, and the development of new ones. This computing power combined with miniaturization will accelerate the production and analysis of an increasing amount of data. This evolution in Tech will also allow the patient to build his own health control tower by using smaller and more accessible tools.

Therein lies the revolution: Putting the progress of Tech and the power of AI and data analysis at the service of a more efficient, faster, and more reliable diagnosis. These elements form the basis of “data-intelligent” diagnoses, which mark a major step towards healthcare refocused around the patient.


The First Revolutions in Healthcare

Healthcare has already seen many revolutions. Learning from them can help us grasp the challenges that lie ahead. It’s those evolutions, now fully integrated and adopted, that have led to a general improvement in the healthcare system, always to the benefit of the patient.

Revolutions happen fast and even when the resulting changes are radical, they very quickly become part of our everyday life. In the field of diagnostics, they have sometimes been brought in for financial reasons, but they can spark unexpected benefits. For example, in the radiology sector, digital methods are taken for granted, but the conversion to digital equipment only dates back to the 1990s and was achieved in less than ten years. I had the opportunity to work in this sector at the beginning of my career, at the time of its conversion to digital. Before then, X-rays, like cameras, provided photographic images that needed to be developed in laboratories. Originally, this change was driven by financial and technical issues: the number of X-rays produced caused a huge storage problem for hospitals, while the toxic products used for film development were costly and difficult to manage. Not only did we need giant photographic laboratories, with enough space to store a very large number of images, but the images also needed to be easily accessible to doctors wherever they were in the hospital. By facilitating the storage and sharing of these images, the switch to digital opened up a broad range of possibilities. At the time, no one anticipated the enormous advantages of solving these space and costs challenges or how it would trigger such a revolution in our way of working.

Thanks to connectivity we can now share images between health care centers, facilitating both patient follow-up and access to a second medical opinion. At the same time, the improvement in computing power has generated a rapid growth in image analysis and post-processing software. Doctors have a host of details at their fingertips and can even reconstruct an organ in 3D and view it from any angle. I was lucky enough to contribute to the first 3D reconstruction of the brain’s blood system, built thanks to a series of digital images and processed to reconstruct all the blood vessels in the head – to make a precise diagnosis of neurological diseases. This technology was set up in collaboration with Professor Picard in Nancy and Professor Lasjaunias in Kremlin-Bicêtre Hospital in Paris, two world leaders in the field of interventional neuroradiology. What now appears normal was, at the time, a revolution and what today I would call the beginning of the era of data-intelligent diagnostics.

What is remarkable about these healthcare revolutions is their recency and their speed – speed in the evolution of medical devices and speed in the way they have improved doctors’ working methods. Miniaturization and greater computing power have achieved great things, and the improvement in the quality of diagnosis has been such that change has taken place in a very short space of time. In cardiology, I witnessed the disappearance of film reels, which doctors turned by hand on an editing table to recreate the kinetics of the blood in the vessel of the heart to understand the pathology. By way of comparison, in 1996, while I was working with GE Healthcare, our new cutting-edge device in interventional cardiology – the first on the market and a real technological marvel – had a memory capacity of … two gigabits!

Today, the results are obvious: no radiologist would expect to be without this kind of technology, able to enlarge, zoom and annotate images to greatly improve the quality of their diagnoses. In the beginning, many doctors saw it as a threat to their expertise, but the change was integrated very quickly: in a world where we know how difficult it is to alter one’s habits, the contribution to medicine has been considerable. Tech is now essential in enabling a doctor to determine a diagnosis.

Just as in everyday life, when technology meets a need, it develops quickly, and it radically transforms our ways of working.




Refocusing on the Patient

It has been an honor for me to play some part in the revolution of healthcare technology, by encouraging the use of data-intelligent diagnoses to foster a holistic, or patient-centered, approach. As head of pharmaceutical divisions at Sanofi, I was influential in completely transforming attitudes to patient care in the world of diabetes. By establishing the pharmaceutical industry’s first Chief Patient Officer, we began the early integrations of technology into treatment, simultaneously improving the performance of those treatments and the patient experience.

Recent advances in the field of diabetes show the extent to which technology facilitates a holistic approach, ultimately refocusing medicine around the patient. A diabetic has to measure his glucose to know how much insulin to inject. In 2013, when I arrived at Sanofi, the following protocol was standard: the patient always carried a small kit, containing different tools for measuring his blood sugar. First he had to prick his finger, then press it to get a drop of blood, collect it carefully on a medical strip, then insert it into a Blood Glucose Monitor – a device a little larger than a cellphone – and finally, look at the measurement on the screen. He then had to decide for himself the correct dose of insulin to inject. I was shocked by this cumbersome and somewhat archaic regime. Given the advances in technology, in the age of cellphones and other mini computers, why were we inflicting this on patients?

We also observed that, during their annual visit to the diabetologist, patients regularly forgot their follow-up booklet (in which they note their glucose levels). If they did have it, it had often been filled in very roughly at the last minute. Nurses following these patients focused on the few measurements below the minimum threshold or above the maximum threshold, whereas these “incidents” are actually less meaningful than a longitudinal curve which would be systematically close to each person’s high or low limit.

Another factor at play was that the patient knew his blood glucose level at the precise moment of the finger pricking but had no way of knowing whether it was going up or down, even though the correct dose of insulin to be taken differs accordingly.

So, in addition to being unwieldy, jerky, and inefficient, the process did not offer dynamic measurements: to decide on the appropriate treatment, we needed a continuous, evolving and connected reading. A data-intelligent diagnosis was missing!

It seemed incomprehensible to me that the pharmaceutical industry had not got to grips with this matter earlier. It was one of the reasons I wanted to join Sanofi: I was interested in the global integration of patient health, and the teams in place there had also given a lot of thought to the issue. In order to develop a progressive and continuous diagnosis, we would need to give patients a simple way of recording glucose levels. If we had a more frequent and regular measurement it would be possible to more accurately assess their metabolic evolution and develop an algorithm that could predict the dose of insulin needed to stabilize their condition. Eventually we would be able to see how each individual reacted to insulin injections and then gradually adapt and “personalize” their dose. The ultimate goal would be for that dose to be determined automatically.
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