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E 01:04: Broadly speaking, if these aging therapies work – if we are able to increase human health and the human lifespan – what do you think are some of the biggest effects this will have on the healthcare industry? 

D 01:16: That’s a really good question. So, I think one of the challenges of the healthcare industry at the moment is that people are living longer, but they’re also living sicker. Even healthcare systems that are quite advanced will be increasingly inundated with more sick people that have to be dealt with and treated. They’re living longer and they’re living sicker, and there’s a greater demand on the current healthcare systems. And, in addition to living longer and sicker and there being demands on the healthcare systems – as in tertiary care and primary care – there are also increasing demands on families. Families often bear the brunt of aging relatives or younger relatives who have chronic diseases that take them out of the productive work force. So, there’s a generation of offspring that have to be caretakers for both their kids and their parents, and with their parents living longer and sicker, and with the healthcare system demands making it harder for healthcare systems to deliver high-quality care, you now have a kind of knock-on effect that trickles out to families, debilitates families, and impacts the work force. So, increasing human health – not just lifespan but human healthspan, which is the amount of time you can live well – does have the potential to turn the ship around. It has the potential to allow us to repurpose some of those tertiary care facilities. And instead of escalating those tertiary care facilities and services, we might repurpose some of those. It also allows us to rethink primary and family healthcare with ongoing wellness trackers. It allows people to do a lot more on their own at home or away from these healthcare centers, and it allows those healthcare centers to evolve into spaces of guiding and coaching for good health, rather than full waiting rooms and long lines. It allows people who are older and wiser and living better, hopefully, to contribute positively to society and continue to bring the richness of their age and life into support and guidance for generations, both past and present. Parents and grandparents don’t want to be a burden, and this reduces the chance of that. So, it has a potential impact on the work force and a potentially positive impact on culture and societies. And from the wellness point of view, it’s not just about living longer and sicker – which we currently do – but living longer and better. It’s kind of a waffly way of starting to dig around into an answer to that question.  

E 06:27:  I know that one of the advantages you’re hoping for in the Bahamas is for there to be places that are fast track test beds for real word, high-quality data. Can you discuss some of the exciting opportunities that come with fast track test beds?  

D 06:42: Again, good question. So, the Bahamas developed a system between 2015 and now, based on laws that were enacted in 2013 and 2014, to make sure that all stem cell treatments went through an ethical process. And that model has been called an “ethical model” for translational medicine and stem cell and cellular therapy. But it’s also come to be known as a fast track test bed for evaluating new stem cell and regenerative medicine therapies. The reason for that is because everyone moves towards the FDA and getting IND approval for their new treatments, which is quite right and I’m very much in support of that. Because the overall aim is for patients to have expanded access to innovative treatments, wherever they are in the world and wherever it is they choose to have those treatments. That means having global regulatory approvals without this competitive sense of it. But in the meantime, while people are applying for their FDA approval, they need to be collecting data. And if the treatments are safe, they need to have a fast track test bed where patients can fly to different parts of the world and receive high-quality treatments, with the data being collected and repatriated back into the U.S. when they are ready for an FDA approval. That’s a huge asset. It means I might be applying for my FDA approval, but at the same time, I have a clinical trial with some patients flying to the Bahamas to get some treatment, and that data is included in my list of what I submit to the FDA when I make my application. Then let’s have some patients go to Australia, some patients go to Ireland, some patients go to Panama, Mexico, wherever – and if I’m able to collect that data and do that well, when I apply for my approval through the FDA, I have 10 patients in the Bahamas, 15 in Australia, 20 in Ireland – and that all adds up. And I would be able to say that the data from all those places is comparable, and we can stop comparing apples and oranges, because they were all done in this stripped way. So, that’s the concept around the possibility or the opportunity of fast track test beds. The other part of the opportunity is about expanding and increasing access of safe innovative therapies for patients in a way that is ethical. We know that digital health and digital technology makes it possible for us to do high-quality work anywhere in the world – not just at the Ivy League universities or the other traditional centers of excellence. With the advances of technology and the following of comparable standards, we should be able to do the same quality of work anywhere in the world. So, I am excited about the possibility of the model of the fast track test bed in the Bahamas also being deployed in other parts of the world. It means that if I’m in Morocco, I could have a fast track test bed that therapies within the region could go through. You’re able to get high-quality innovations that are being developed anywhere in the world, but in a more equitable way. Then it’s to the point where they have FDA or EMA approval, or regulatory approval in Japan or China, which means that those therapies find their way from a small clinic or some small laboratory in Israel to becoming widely known and accessible. And for that to happen, we can’t just have one or two of these test beds. It means that the model should be scalable. It should be possible to scale out and up, so that you can create that model anywhere in the world and allow a safe fast track for these treatments to rise to being known and used by patients all over the world who need them.

E 13:11: I especially love what you said about the factors of accessibility and connectedness. I’ve been seeing the phrase “fast track test bed” for a while now and I’ve been wondering what it was. 

D 13:20: No, it’s good that you ask. Let’s define what is meant by fast track test bed. So, it’s a made-up term that’s been made up to define what was done in the Bahamas. Two laws came out that make up a portfolio of laws that support the Bahamas being a space where innovations can find a home and be tested, with their results used elsewhere. First there were the laws, and next it was the system. And it was realized that the system blends a combination of an ethical, institutional review board, known as an IRB, with a regulatory system. And because you’re able to cut through a lot of the bureaucratic pieces or aspects of that system and blend those, you’re also able to have a face-to-face meeting with sponsors of new therapies. And because the Bahamas is small, you’re able to go more quickly from the beginning of the regulatory/review/ethics process to when a center is ready to get going. So, as we evolve the system in the Bahamas – I led the system in the Bahamas and have really been the one creating that – it became clear that it might be nice for us to put a label on it and say, “Well, actually, what we’re doing is fast tracking promising therapies in getting translated from the bench to the patient." And part of what’s important for that translational process is clinical access. Patients will be able to get clinical treatment for particular indications, but we’re doing it in a way that’s ethical, safe, and very meticulous about the quality of the data that’s being collected. So, during the Phase 0 clinical trial period – and also the Phase 4 clinical trial period where everything’s gotten FDA approval or EMA approval but it’s new and still under five years old – this system will allow that data to be collected much more seamlessly. That’s the reason the phrase “fast track test bed” was termed. There’s also the realization that there’s something about that system that’s scalable and can be duplicated elsewhere. So, I’m glad you asked me what it was, because it is a made-up term – made up by me, for the most part. When I said it, people were like, “Oh, yeah, fast track test beds!” So, it’s gotten some traction. 

E 17:29: Yeah, I loved how you broke that down. For me, not being in this world, sometimes the scientific terms are a little bit terrifying. But they make sense when you break them down, so I love that foundation for a definition. So, moving on to the last part of Aubrey de Grey’s interview, undergraduate education is often quite structured and traditional, but science fields are rapidly accelerating. What are some of the ways in which educating, connecting with, and transferring knowledge to students/youth is critical for the future? How does this tie into creating the next generation of leaders, researchers, and change-makers in the healthcare space?

D 18:12: So, you’re quite right. Undergraduate education is often quite structured and traditional. Universities are trying to evolve but universities are also big systems, and they have the job of having to meet the standards of certain curricula. So, that is its own challenge. At the same time, there is data to show that by the time you’ve finished learning much of what’s going on in science at university, it is already obsolete. So, part of the university’s job is not just to educate, but to prepare graduates for the future, which means those graduates need to be reaching forward into what’s hot, what’ s evolving, and what’s going on in the world right now. They can do that through internships and apprenticeships, either in between or during their university courses. And that makes it necessary for there to be a bridge between what they’re being taught and must be examined on and what is actually happening now, so that they can do some of the thinking and translation process for themselves. It’s about translating what they’re learning, what’s relevant for their time, and what piece of it they’re passionate about and want to do. That usually requires dipping your toe into something that’s pragmatic and practical. That is a really important part of connecting current knowledge with future trends, and that is critical for the future because the better we get at that, the more there is a smooth flow between universities or centers of learning and the work force. And right now, there is a critical youth unemployment gap that has been described by some people as almost epidemic. Part of that has to do with the gap between traditional education and the marketplace. The marketplace is moving fast and evolving, and students don’t really enter it or understand where they fit into it until right at the end of their university course, when it might be too late for them to take a step back and think, “You know, I did a summer internship around this” or “I’m doing a current internship in this field, and the more interested I get, I might want to change my course or add another course at university, because I’m refining my interest in a bridge to the marketplace.” So, the better we get at that, the better we get at closing the unemployment crisis. I think in terms of the next generation of future leaders and change-makers, that’s one theme or trend that is showing up – and my personal experience of this has come from being a Rhodes Scholar. When we came into doing Rhodes with that idea of fighting the good fight and going back to different parts of the world and causing change, the traditional way of preparing yourself for that kind of leadership was to go into politics, in which case people studied law or the BCL – which is an advanced master’s in law – and they made sure they were a part of the Oxford Union Debating Society. Or they went and studied some of the traditional professions, like medicine. Alternatively, they would’ve taken one of their early jobs in management consulting, typically in MckInseys and banking and the financial world, because we were often recruited from those places. And then you’d wander somehow from those places to where you were going to be in the world. But many of us found that the things we were trying to create had not yet been created, and even if we trained in a traditional way, that some sort of entrepreneurship was required. And the journey and process of being a founder actually takes more than you would’ve been traditionally educated with. It takes more than the technical skillset that you got from university. So increasingly, there’s a recognition that entrepreneurship can be a huge way of driving change, and that instead of necessarily starting in a traditional professional route, one can start the journey and training of being an entrepreneur early. One can do that straight out of university or even from within university, so that the skill of being a founder is embedded in how you move through the world. Now, that does very much tie into what will be required for the next generation of leaders. The next generation of leaders – whether they be within science and technology or outside of that – need to be creating technology and systems and widgets and structures that move us to the next evolution of what it means to be human, that help us solve the challenges of climate change, help us create cultures that are more inclusive, help us not conserve what we currently have, but create something new. So, that means creativity is going to be required and embedded for pretty much everyone, not just people who may have to find themselves as creators. And in order for us to have a world that’s regenerative for human beings and all inhabitants on the planet, and in order to have a system that works for our planet, much of the structures we’re creating are new. So, it will almost be fundamental for future generations to see themselves as creators of systems, new structures, new business models, and new technology, in all aspects and meanings of the word “technology.” This does very much tie into our thinking about the meaning of education and what’s going to be needed as a bridge for the next generation.

E 26:25: To tie into this idea of innovation and creatives and creators, Bruce speaks to the idea that everybody is “innately creative,” and that our ability to create life is proof of the power of creation inside of us. Do you believe that creativity is programmed in our DNA? Why or why not? 

D 27:10: Yeah, I believe that. I’m very much in alignment with what Bruce is saying about creativity. I’ve long felt that creativity is innate to us. I’ve long lamented about the fact that so many people consider it an act of boldness to declare themselves creative, because that term has been associated with certain great artists or great musicians or the creative arts, and yet it is clear that creativity is absolutely innate to us. **will answer more in-depth later**

E 28:50: How does creativity and our innate creative capacities connect to regenerative health and our innate regenerative abilities? 

D 29:12: We need a new narrative for regenerative health. The complaint about our current cellular therapies and regenerative therapies is that when it comes to evaluating their efficacy, thinking about how to reimburse them and get insurance companies to pay for them, and how to fund the research to make them happen, the complaint is often that these new therapies just don’t fit into the evaluative and methodological models we have for evaluating pharmacological treatments. So, the complaint is that we don’t fit the current biomedical model. However, we haven’t yet created a narrative that is rich and expansive or relevant enough for regenerative medicine so that the things we create fit into that narrative. So, we need a new narrative for regenerative health, one that is not just focused on the effectiveness of this sematic therapy or that sematic therapy. Some therapies are sematic therapies. But also, this or that device. Hyperbaric oxygen has great regenerative capacities. So, our new narrative should not be comparing this or that sematic therapy or device in terms of its efficacy for regenerative medicine. The new narrative needs to see the ways in which regenerative medicines and therapies may amplify the impact of each other. A new narrative for regenerative health needs to go beyond medicine and the sickness model and should be focused on regeneration for human beings and all inhabitants on the planet, as well as regeneration for the planet itself. So, it needs to naturally bridge to climate challenge and the physics of the earth. We are made of molecules, so the question would be, as Gary Malkin asks: What does regenerative health sound like? We also need to ask what the physics of regenerative health are. We’re made of molecules. We’re on the earth, and the earth is magnetic health. There are physics around our regenerative health. And yet, when we talk about regenerative medicine, medicine will be in one particular box with a treatment for a particular indication, and then there will be other categories for energy, another category for architecture, etc. So, we’re still living in these boxes that still have “regenerative” tagged onto them. But we need a rich, overarching new narrative for regenerative health, one that is more whole-person on an individual level, one that connects us to communities – which we need for our wellness on all levels – and one that connects us to other creatures, to nature, and to the regeneration of our planet. This way, when we reboot the planet with the kinds of interventions that people talk about – planting a trillion trees, and various others – we can ensure we don’t simply carry on with the same destructive, greedy culture that has gotten us to be killing off the planet in the first place. We will actually be creating a new, more holistic way of living overall. And those factors will require us tapping into our creativity and innate creative capacities, because we created the crisis that we’re in. So, we can also create the solutions.

E: 34:30: Yeah. This new model of regenerative health is so interesting that I almost wonder if this third question might be off topic.

D 34:52: No, let’s go for it. So, Bruce calls creativity “energy in action” and differentiates this from artistic expression. That’s kind of interesting. I think that does fit into that anxiety that I touched on in answering the first question. He’s quite right. There is still a misconception people have about being creative, because we tend to see creativity in art and music. When people define themselves as creatives, we’re thinking of photography, sculpting, music, paintings, etc. And yet, creativity involves much more than art and design. That description of creativity being “energy in action” is closer to the whole sense of what creativity is. **will discuss more later**

E: 37:58: Cathy speaks to her frustration of the lack of physicians using PGx in their prescribing practices. She states that 90% of doctors are not using PGx, and it was one of the reasons she started Parallel Profile. In an earlier interview with Jaime, you mentioned that physician behavior is difficult to change in this way. Why do you think that is?

D 38:22: We can definitely use the challenge of changing physician behavior to bridge a lot of what we’re talking about and where the specific chapters are going. I think the example or frame of thought that comes to mind is around surgery. And if I reflect for myself as a trained physician, I can speak to some part of that. In medicine, there’s almost a kind of lock-and-key process that is embedded in the structure of medical knowledge. So, we think in terms of defining sickness into disease categories – labeled, diagnosed disease categories – and we match those with specific treatments and managements. We then get trained in specializing in certain worlds of diagnoses and certain treatment strategies. And as we specialize, we’re seeing the body in slithers and systems and areas. There’s liver doctors, heart doctors, kidney doctors, etc. and they split the body into organs and the dysfunctions that can happen around those systems. But as medicine has evolved, we’re then being asked to take on not just new medicines, but new paradigms. Genetic testing and being able to make practical ? based on our genetic and epigenetic makeup is not just relatively new, but it actually stretches the paradigm we’re currently in. A lot of the challenges around changing physician behavior means that practicing physicians don’t just have to import a new management or treatment strategy to their system. They have to kind of unravel the whole way they do things. And we’ve built healthcare systems around these particular boxes. When I get a new treatment for managing people with blood thinners that no longer requires an army of nurses to measure the Coumadin levels, I don’t just add a new treatment method that is better for patients. I affect the jobs of certain people who earn their living by doing a particular thing, by deploying a certain treatment. There is an incredible resistance in any profession, but particularly in medicine, when these new treatments seem to threaten and put at risk people’s way of earning a living. If you’re a surgeon and the particular surgical treatment that you deliver – the one you were trained in for all those years – is no longer the treatment for this particular thing, that literally knocks out a whole component of how you earn your living. That takes out that whole employment line. That means I’ve got to re-train to do something else. And although this is often unstated, some of the big challenges in changing physician behavior lie around the commercial and personal impacts of those changes – the way physicians have structured their clinical practice, the way healthcare systems are structured around them, and the way physicians are reimbursed for the treatments they delivered. This is often not formally stated, but this deeply impacts behavior because it hits at the personal level. I’ve been trained for this treatment and I see the world through this treatment; what do I do if the treatment I deliver is no longer relevant, required, or just plain wrong? There’s often great resistance in that. 

E 44:53: Yes. And I think in the interest of you speaking a little bit more about the old paradigm, the new paradigm, new definitions – I have a really interesting question for Dr. Walsh’s chapter, so I wonder if we should skip over the next question of affordability. So, in Aubrey de Grey’s chapter, you speak on the issue of “the old paradigm” having run its course, in relation to medicine and the definitions of medicine that we’ve lived with for years. How does the new wave of epigenetics play into this “new paradigm” and reinventing medicine as something more personalized and regenerative?

D 45:36: Yes, people have very different views on that. Aubrey believes that personalized medicine is an interim system, one that can re-emerge into a new system because it has other levels of subtleties that make it so we no longer need personalized medicine. One of the things about the emerging new paradigm that epigenetics opens up for us is this idea that we are very close to each other in terms of our gene code, but our differences come down to about 0.4% of the genetic code. So, it turns out that our genetic expression – our epigenetics – is affected by the time of day, the biometric pressure, the moon cycle, pressures changing all throughout the day, micronutrients, etc. And mostly, it reverts back to the way it was, but sometimes these genetic expressions take longer to revert. One of the great examples of how this works comes from the NASA twin study, where one twin spent a year in space and his identical twin spent a year back on Earth. A whole series of different metrics have been used to track those different twins over that year. So, one of the big things we’ve learned is just the way in which our genetic expression is so radically changed by our environment, but our genes themselves really don’t change that much, even with extreme environments like being in space. And most of the changes that were made seemed to have reverted back within 9 months, I think, when the other twin returned to Earth. So, the jury’s still out on what we’re going to do with this new knowledge that our genetic expression is changing all the time, and that our genetic expression has a huge effect on whether we end up getting sick or whether we stay well and move into optimal health. We’re just beginning to learn the things we can do to shift into optimal health and switch on and off how our genes are expressed. Our ability to do that, as we come to learn much more about how we’re individually made, potentially opens a whole new world for us knowing ourselves. And so, the part that excites me about personalized and regenerative health is not the way in which this helps us get better at understanding sickness, but how this helps us optimize the best and most efficient, different, higher-functioning versions of ourselves. That’s very exciting to me. On the other hand, the thing that is right there in the background is this recognition of how this will help us have a deeper appreciation for the ways in which our environmental changes are constantly affecting our genetic expression, all day and every day. We are so affected by light and other environmental factors that those factors become unfavorable, either on a subtle or extreme level, and we will be affected as such genetically. So, I think how we’re inextricably linked to Earth, nature, and the whole of our environment is one of the areas that the epigenetic paradigm has the ability to unpack. There’s an expression I heard at the NEXUS that’s popped into my mind as I speak about this is, which is: We are not defending nature; we are nature, defending herself. And for me, the epigenetic wave and the new paradigm of regeneration that comes with it really epitomizes the extent to which we are nature expressing herself. We are nature defending herself and expressing herself. And if we start to see ourselves individually and in community as that, that really changes the whole conversation of what being healthy would mean. 

E 53:32: Yes, I think that connects perfectly to the second part of the next question. I just wanted to focus on it because Dr. Walsh does mention it, and it kind of ties into this whole idea of being affected. I’m wondering if you can speak to this in terms of mental health being taken seriously as something that’s just as important as physical health, emotional health, spiritual health, etc.?

D 53:58: Yeah. Mastering brain chemistry is fundamental. One the hyperbaric oxygen chamber people – I think it was Dr. Ratansi – said that the brain occupies 3% of the weight of the body, but uses 25% of oxygen in the body. The micronutrients and minerals that we talk about are not only essential for our body systems to work, but are critically essential for our brain systems to work. And we’re not getting those in the ways that we should in our diet, in terms of what we’re eating. It turns out that even organic foods are highly depleted in essential nutrients because of the way they’re processed and/or picked. We picked vegetables when they’re green, before the micronutrients have had a chance to go where they need to go; so even when our food looks beautiful and colorful and is sourced organically, it can still be significantly depleted of nutrients. There’s a study that says the amount of fruit or vegetables we would have to eat today to have the same micronutrients as the same fruit or vegetable in 1956 is something like almost 10 or 15 times the amount. So, the fact that we don’t get those micronutrients for our body means our brains are not functioning at the highest opportunity. And one of the challenges around mental health not being taken seriously is that we see mental health and the conversations around mental health as conversations about mental illness. And we then go into the category of categorizing different types of mental illnesses, and that opens the way for all the stigmatizing that happens with that. So, that’s a part of our challenge. **will discuss more later** 

**discussion on Gary, will revisit**

E: 59:52: In this interview, you and Jaime touch on the idea of “personalized” not just being a unique fit between a patient and a therapeutic intervention, but rather something that is connected to an ethos of curiosity, service, real relationships, and doing the right thing. With that in mind, what makes something personalized? How is personalized health related to ethics?

D 1:00:22: **will discuss more later**

E 1:01:12: Jaime notes that instead of just using stem cell therapies for specific disease indication, if we shift those advancements towards optimal health/wellness, then that allows patients to have more flexibility in the future. How does this relate to the epigenetic conversation, in terms of using stem cell, epigenetics, and other scientific advancements to create flexibility in the future? 

D 1:01:37: I love that term that she introduced, ‘flexibility in the future.’ It’s really nice. One of the ways we can think about the practical impact or uses of our emerging knowledge in epigenetics and personalized medicine is to think in terms of the future flexibility it offers us. That expression is one that is mentioned by Dr. Shamonki, and she talks about it as one of the reasons or advantages for storing your stem cells from birth; you’re investing in the future, but you’re also investing in flexibility and choice in the future. Should something come up that is unanticipated, you could use some of your own genetic material – which was stored from the freshest time in your life, when you were a baby – to your advantage. You can use that to regenerate in the case of unexpected illness, but you can also use it to regenerate because of the environmental impact on your life – because of, again, the environmental connection between humans and the Earth and the nature that you’re living in. To be able to dip into this pristine past and use it for self-regeneration offers the possibility of flexibility and a reboot or reset for you. And in a way, we can think about why care about epigenetics or any of those modalities that advance our optimal health. We care because it offers us the possibility of greater flexibility. If I’m using regenerative modalities that amplify well-being when I am well – if I’m using them for optimal health, not for treating an illness – then I’m giving my body more bandwidth for dealing with stress. I give my body and my mind more ammunition to be able to combat stressful and challenging situations longer, just in case for some reason during that period I’m not able to top-up my body in the way that I would like to because things are going too quickly. If I can give myself greater flexibility when I’m well, I give myself a greater bandwidth to deal with stress, in case I get hit by some traumatic situation. So, that’s a way we can see our approach to personalized and regenerative wellness and optimal wealth. If we’re ordinary people and not professional athletes, for instance, we’re allowing ourselves to expand our playable life. We’re giving ourselves more flexibility for stresses that we could not account for, so that when those stresses hit us they don’t lead us directly into illness, but give us a bit more wiggle room to catch up and regenerate so that we avoid the point of no return. 

**end for now/will re-visit the other questions** 







	
