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Two Faces of time


Profane time marches, a tireless drum,


Each second spent, a call to run.


Forward it pulls, with the clock’s chime—


A race unyielding, a thief of time.


But sacred time lingers, unbound by pace,


It moves like tides, with quiet grace.


No clocks to chase, no race to win—


Just life unfolding from within.


Profane time builds—to conquer and climb.


Sacred time listens—to honour and align.


One drives the clock, the other the soul—


Together they weave a life made whole.
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Introduction


Let’s start with an easy question: Are you scared of dying?


It’s a question most of push to the back of our minds, distracted by the rush of daily life or dreams of a distant future. Yet death is our constant companion, shaping how we live, whether we acknowledge it or not.


As human beings, we are biologically programmed to be terrified of death. Every element of our being is designed to keep us alive and away from danger. But perhaps our fear of death is also a fear of non-existence. The idea that the universe will carry on as if we never existed, the irony that our inboxes will still receive messages long after we’re gone.


This fear, whether conscious or buried, drives much of what we do. It makes every moment feel finite, urging us to act with purpose. But what happens when the immediacy of survival no longer presses us? In the past, life was short, brutal, and uncertain. Most people didn’t live beyond forty, succumbing to infection, starvation, or injury.


While death is a singular moment, final and absolute, ageing is a prolonged journey, and we have a profound role in shaping how it unfolds. We can make decisions that determine the quality of our years, not just their number.


Our ability to think, strategise, innovate, and create developed under immense pressure – pressure to survive in a world where death was always near. Much like our intelligence, our immune system evolved as a response to this unforgiving environment. It was sculpted by necessity, designed to protect us in a world without mercy.
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The Paradox of Time


Today, we stand in a new era of longevity, a triumph of modern medicine and human progress. We’ve overcome the immense pressures of survival that once drove every decision. The challenge today is different: How do we live these extra years with vitality and purpose?


This is where our evolutionary history poses a paradox. Humans are future discounters – we prioritise immediate gratification over long-term well-being. In a world where survival was uncertain, this made sense. But in our modern context, it becomes problematic. Our extended lifespan is a gift, but our focus on short-term pleasures leaves us fewer years in vitality. Are we fully engaged with the life we’ve been given, or are we drifting, lulled into the false belief that we always have more time?


We’ve gained time, but we’ve lost the urgency to live with intention. And yet the systems within us still bear the marks of our evolutionary past. If we want to live well in this new age of extended life, we must return to the wisdom of our immune system. Once, it protected us from external threats. Today, it must help us navigate the internal imbalances that arise with longer life – metabolic disorders, autoimmune diseases, and the chronic inflammation that, as you will read, now defines ageing.


Time isn’t just a concept; it’s a force that drives how we age. When we let time control us – through constant stress, endless to-do lists, and a lack of recovery – we create the perfect storm for immune dysfunction, speeding up the ageing process at a cellular level. Remember, somewhere in the future, your older self is watching you through memories. Whether it’s with regret or nostalgia depends on what you do now.


Stories as Knowledge Keepers


This book is the culmination of my lifelong journey to understand and embrace time as it intersects with health. It is a blend of science and experience, a dance between the hard facts of biology and the softer rhythms of our human condition. xi

Our attitudes towards longevity are philosophical discussions as much as they are health discussions.


As much as this book is about science, it’s also about stories. Humans are wired for stories – our evolution shaped us to learn through them. For our ancestors, ‘science’ was born from practical experience: discovering which plants healed, which foods nourished, and which habits strengthened communities. But stories became the vessels for this wisdom to be passed down to future generations.


Imagine a moment in time where two possible futures unfold for the same person. Let’s call her Maria. In one version of her life, Maria nurtures her health daily, through habits that keep her feeling energised and resilient. In the other version of Maria’s life, she doesn’t focus on her health until something goes wrong. She only seeks help when she’s feeling run down or sick, viewing her health as something to manage reactively. As time passes, the gap between these two versions of Maria widens. This ‘sliding doors’ moment illustrates the power of choice. How we choose to care for our health today determines the quality of life we experience tomorrow.


This is also a book about hope. While many people fear ageing, we have an enormous runway to change the trajectory of our lives. We are not dying at sixty; we are dying at eighty, and remarkably, 90 per cent of our health outcomes are determined by our choices. It is within our power to age with vitality.


No matter your age, you will always wish you had started younger. But it is never too late to begin.


Rabindranath Tagore, the Indian poet, said, ‘The one who plants trees, knowing that he will never sit in their shade, has at least started to understand the meaning of life.’ Living better is not only for us today, because we will leave wisdom for future generations.


So how do we live fully in this new world, where time is both abundant and fleeting? How do we maintain the focus and resilience that once came naturally when early death was our reality? The answer, I believe, lies in understanding the system that has always been with us – the immune system. It is both a relic of our past and a key to our future.


Welcome to Immune to Age.
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Anchored in Time


Life Through Seasons


I grew up on a small farm in rural Scotland. My grandparents lived in a small, cosy cottage on the farm. My brother and I used to sit on my grandmother’s porch, watching the world go by. She would tell us stories about her youth, each tale woven with the fabric of a time long past. Her voice was a melody of wisdom and nostalgia, her wrinkles a map of years well lived.


My family no longer live on that farm, and my grandparents have since passed away. It feels like another lifetime, like in the middle of winter when you cannot imagine leaving the house without a coat, and you’ve forgotten how it feels to stand barefoot on the morning grass.


Each season of life carries its own archetype – a set of challenges, wisdoms, and ways of moving through the world. Life’s seasons aren’t simply markers of age; they connect us to nature’s cycles, reminding us that life, like the world around us, is grounded in rhythms and patterns. Through all the chaos of modern life, the seasons anchor us.


Spring is innocence, potential, and possibility. Like my early years on the farm, it’s a time to explore life slowly, embracing curiosity without the rush to grow up. It’s a season of sowing, laying the groundwork for whom we’ll become while enjoying the richness of just ‘being’. It reminds us not to hurry, that there is time, and that early roots lay a strong foundation.


Summer is a season of action and fulfilment, marked by adventure and the forging of habits. It’s the time to nurture ourselves – our bodies and minds – through healthy routines and passions that sustain us. It’s a phase for gathering experience, filling our lives with purpose, relationships, and self-discovery.
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Autumn brings reflection, maturity, and discernment. It’s a time to harvest the lessons of summer and begin letting go of what no longer serves us, embracing our passions while refining our purpose.


Winter, often seen as a time of slowing down, is also a season for clarity and legacy. It’s a period of deep understanding, distilling the essence of our lives. In winter, there’s a serenity in knowing we’ve lived fully, our stories now ready to guide those who follow.


Watching my own kids now with their grandparents brings back those memories of the farm. We are all watching each other age. We always know when we are doing something for the first time, but not for the last.


As I reflect on these memories and the seasons of life, I’m reminded that while we live in a time of extended longevity, we often fail to recognise the significance of this gift. How do we live these extra years well? How do we move through each season with intention, knowing that each lays the foundation for the next and that modern advancements in health and medicine offer us more time but not necessarily more meaning?


The Challenge of Healthy Seasons in a Longer Life


In 2014, fifty-seven-year-old bioethicist Dr Ezekiel Emanuel wrote an infamous essay titled ‘Why I Hope to Die at 75’ for The Atlantic.1 His argument boiled down to this: it’s not worth living as long as humanly possible if those efforts yield extra decades defined by disease and poor health, which data suggest is the fate awaiting many of us.


Living to one hundred might seem great, but if the last few decades are spent in poor health, we have really only extended the dying phase.


This past century has seen a truly astonishing accomplishment: life expectancy has extended from barely fifty to over eighty – a testament to advancements in medicine, public health, nutrition, socioeconomic development, and access to healthcare. By 2030, one in six people in the world will be aged sixty or over. Today, xv

my Gen Alpha children have a greater than 50 per cent chance of living into their nineties.2 But that doesn’t mean they’ll be healthy when they get there, of course.


As we stand on the brink of this new longevity, we are also living in a ‘silver tsunami’. The rapid ageing of global populations poses a threat that some argue is even greater than climate change, a guaranteed existential risk, one that we cannot afford to ignore. We must reimagine our vision of what it means to live well. With more access to personalised information than ever before, few fully grasp the key processes that shape our health in the winter of our life course. Without understanding them, we risk living longer lives that are diminished in quality. It’s imperative that we embrace a broader, more holistic understanding of health that spans decades.


Ageing is a blind walk, but imagine being granted the foresight of precisely how long you’ll live. With this knowledge, how would you envision spending those latter years? Visualising our future selves – considering not just the quantity but the quality of our later years – forces us to confront the reality of ageing. Are you willing to act with intentionality and protect that which you hold dear? Or would you allow the slow decay of time to define you, passively accepting a gradual loss of life?


Rejecting Dr Emanuel’s view is the common response – and indeed the natural one. Evolution has instilled in us a drive to live as long as possible; we are programmed to struggle to survive. There feels something inherently wrong with saying seventy-five and no more. Part of the human condition is eternal optimism; we resist limits, especially those imposed on our own lives. We believe we are exceptional. But if we really knew what lay ahead, perhaps it might change our actions today.


Given our relatively recent increase in longevity from an evolutionary perspective, I believe that understanding the potential trajectory of our lives, including the quality of our final years, can profoundly influence how we live today. I invite you to join me on a journey to explore how this foresight can help us make better choices now. Our goal is less about extending life than about improving its quality, ensuring that our later years are lived in good health and fulfilment.
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So, where do we start?


The factors that dictate how and when we age are complex and nuanced, but change is inevitable and constant. This book is about preparing yourself to greet change with the right tools. And the most important tool in our arsenal is a knowledge of our immune system. Long misunderstood as merely the body’s defence against infection, this perspective barely scratches the surface of its profound impact on our health and longevity. The immune system is immensely, mind-bogglingly intricate. The second-most complicated system in your body after your brain, consisting of hundreds of cell types and signalling molecules controlled by some 8,000 genes. We now know that our immune system is the single greatest arbiter of both how long we live and the quality of those years.


Immune to Age ensures you are building and protecting a healthy immune system and guides you through making up for the steps you may have missed. By embracing this comprehensive framework for immune wellness across the lifespan, you are equipped with the knowledge and tools to thrive at every stage of life.


This is not just a book; it’s a paradigm shift in the way we think about time, ageing, and being truly well. This is an informed and proactive approach towards lifelong health.
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The Roots


The Immune System – The Hidden Hero of Ageing
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Chapter One


What Is Ageing, and Can We Reverse It?


What Actually Is Ageing?


To slow the march towards death down to a pleasant stroll, you have to understand what ageing is. But it turns out this is an easy question without a simple answer.


In many cultures, ageing is tied to wisdom, experience, and the assumption of new roles, such as elder or mentor. It is viewed as part of the life cycle, with its own significance and value. The definition of ageing has many complicated edges, encompassing everything from the biological breakdown of our cells to the cognitive decline that impairs our memory and thinking. It touches on how we perceive the passage of time – shaped by our lived experiences, evolving identity, and societal attitudes towards getting older.


For some, ageing is simply the natural process that inevitably leads to the end of life. Others view it statistically, as your risk of death varies as you move through life: the day a child is born is the most dangerous of its life, and infancy is a vulnerable time; it is not until adulthood that we see a steady increase in the rate of death – doubling every seven or eight years until an eighty-year-old face a tenfold higher risk of death than a sixty-year-old.


In the early nineteenth century, an actuary named Benjamin Gompertz made an observation that would later shape how we 4

think about ageing.1 Gompertz noticed that external factors, like accidents or disasters – what we call extrinsic mortality – remain relatively constant. In other words, your chances of being struck by a falling object or hit by a car don’t change much as you get older.


But then there’s intrinsic mortality – the risk of dying or becoming sick simply because you’ve been around longer. In humans, as in most species, this risk increases exponentially with time. To put it in perspective: when you’re twenty, your odds of dying from an infectious disease might be as low as one in twenty million, similar to your chance of being struck by lightning. But by the time you reach eighty-five, those odds can jump to about one in 700.


That steep rise in risk is ageing in action. Physics dictates that we all experience the passage of time, but while every living thing ages chronologically, not everything gets older biologically. Gompertz’s work reminds us that ageing isn’t just about the years piling up – it’s about how those years increase our vulnerability to sickness and death.


Another perspective, although more of a philosophical description than an explanation, has its roots in Aristotle, who saw life as the maintenance of a kind of internal force, akin to energy or heat, that gradually exhausts over time. In this view, a dwindling flame is slowly depleted until it’s feeble heat is extinguishable by the slightest disturbance.


While ageing may be associated with death, it retains a distinct role in life. Ageing, as we will explore, has a steadfast ally and arbiter across our life course. As both protector and partner, the immune system walks beside us through the seasons of life, guiding our responses to the wear and tear of time, shaping our resilience, and helping us adapt to each new phase.



Omnis Senectus: Where It All Begins


At the most fundamental level, ageing is a process that unfolds within each individual cell. The Latin phrase omnis senectus – ‘all 5

ageing’ – reminds us that it is a universal experience, not just for people but for the trillions of cells that make up our bodies. From the skin cells renewing themselves to the immune cells patrolling for invaders, every cell is subject to the passage of time and its toll.


Over time, damage accumulates in these tiny structures, disrupting their ability to function effectively. This molecular wear and tear extends outwards, gradually impairing our tissues and, ultimately, entire organs. It is a paradox that while I sit here, alive, writing, millions of cells inside me are dying, yet when I die, most of my cells will still be alive.


Externally, signs like greying hair, thinning skin, and wrinkles reflect the deeper changes happening beneath the surface. Internally, we feel ageing through declines in strength, slower recovery from injuries, and reduced energy levels. These subtle shifts lead to the body’s final transition: death.


By 2023 scientists had identified twelve key biological hallmarks of ageing, up from the original nine in 2013.2 These hallmarks, like interconnected pieces of a puzzle, reveal how ageing begins on the microscopic level and cascades through the body’s larger structures, shaping how we grow older and how time leaves its mark on us. Together, they offer a framework for understanding the mechanisms of ageing that are happening inside us, driving us up the Gompertz curve, and more importantly, how we might slow, alter, or even reverse its course.


These hallmarks are grouped into three categories. Primary hallmarks are the roots that set ageing processes in motion. Antagonistic hallmarks, which are responses to this damage, initially mitigate it but eventually worsen it. And integrative hallmarks combine the accumulated damage, driving the large-scale decline in health. The immune system is intricately connected to all these hallmarks. Not only is it affected by the damage, but it contributes to how ageing unfolds.


6

[image: A diagram of the hallmarks of ageing. Grouped into three categories: primary, antagonistic, and integrative.]


These biological processes may seem abstract, but they are the very essence of how ageing unfolds in all of us. To make this more tangible, let’s look at Maria – a woman whose life story mirrors the gradual dance between our internal biology and the visible signs of growing older that we will all experience.


Born amidst the tender embrace of spring, Maria’s earliest days reflected the universal vulnerability of early life. But having survived the dangers of birth and infancy, she entered statistically the safest part of modern life – childhood. For Maria, like all children, this was a time of growth, where each year brought strength and energy. Yet even in this period of vitality, the earliest signs of ageing were quietly at work. The slow accumulation of DNA 7

damage from everyday stressors can begin from birth. Similarly, telomere attrition, the gradual shortening of the protective caps on her chromosomes, was already occurring with each cell division.


Though these processes were imperceptible, they laid the groundwork for the changes that would emerge in later life. Epigenetic alterations, too, were shaping Maria’s biology, as her genes responded to her environment and experiences. We might consider genes as fixed, but this is only true to a certain degree. The activity of our genes is changed by how we live, which can influence our health trajectories, and these are changes we can pass on to our kids. This is called epigenetics.


During Maria’s youth, the mitochondria in her cells operated at peak efficiency, fuelling the energy demands of a growing and active body. Mitochondria are tiny organelles that hold their own DNA, a whisper from ancient ancestors – bacteria that once lived independently but are now essential partners. This bacterial origin is a reminder of the interconnectedness of life and the vital role of the microbiome in our health journey.


Yet even in those early years, subtle signs hinted at what lay ahead. Mitochondria are not invincible. Their delicate balance of function and resilience began to show the earliest whispers of change, long before Maria noticed any outward signs.


With the march of time, Maria noticed a creeping fatigue. Her muscles felt heavier after exercise, and recovery took longer. This was mitochondrial dysfunction in action – the early signals of cells struggling to meet her energy needs. What had once been seamless coordination now required her body to tap into alternative, less efficient energy pathways, leaving behind a metabolic toll.


Mitochondria’s role extended beyond energy production and metabolic support. They served as gatekeepers of inflammation, closely tied to the immune system. When damaged, mitochondria could release fragments of their ancient bacterial DNA into the cell, mistaken by the immune system as foreign invaders. These danger signals could ignite inflammation, a hidden force that would ripple through Maria’s body, compounding the changes already underway.


Within our cells, a process called autophagy acts as a clean-up mechanism. It’s how cells remove damaged parts, like old 8

mitochondria and other worn-out components. Autophagy is also a crucial part of controlling inflammation. One way it does this is by breaking down NLRP3 inflammasomes, which are protein complexes responsible for triggering inflammatory responses. These inflammasomes, when activated, lead to the production of IL-1β, a key inflammatory molecule. So, by removing both the inflammasomes and IL-1β, autophagy becomes a major anti-inflammatory force.


As Maria aged, her body accumulated more damage and more inflammation, overwhelming her autophagy system. Over time, the accumulation of this debris contributed to cellular dysfunction, leading to the visible signs of ageing, such as stiffness in her joints, muscle weakness, and slower recovery from injuries.


By the time Maria reached her late winter, this decline became undeniable. Statistically, making it from ninety-three to one hundred is as difficult as reaching ninety-three from birth, illustrating how each additional year in later life becomes an exponential challenge to survival. Half of one hundred is not fifty when we consider ageing. Yet, Maria’s spirit remained undiminished. Her life story, rich with experiences and wisdom, illustrates how ageing, while inevitable, is a testament to the beauty of change. The wrinkles on her face, the silver in her hair, and the gentle slowing of her steps tell a tale of a life well-lived that we can all aspire to.


Maria is a reminder that while ageing unfolds gradually, almost imperceptibly at first, its effects accumulate over time. What feels like a gentle slope in youth transforms into a steeper decline in later years as each of the hallmarks compounds. The aches and pains, the subtle slowing of our movements, and the growing sense that we can’t do everything we once could – these are the everyday hallmarks of ageing. But if you reduce the hallmark, you reduce ageing.


However you wish to look at ageing, societies are all getting older, people are living longer, fertility rates are going down, and we are staring down the barrel of a skewed population. This is driving a strong need to have people stay healthy and independent and productive as they age. To understand what this world might look like, we will delve into the latest scientific advancements, practical strategies, and insightful perspectives that might help us navigate it.
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Ageing as an Evolutionary Trade-Off


Sometimes, the enigma of ageing feels less about how it happens and more about why it happens at all. At first glance, it doesn’t make a lot of evolutionary sense. Why don’t we carry on indefinitely? Let’s start by turning that on its head. You may have heard of the famous dictum: nothing makes sense except in the light of evolution.


Evolution has led most species, including mammals, to experience ageing. In the wild, old animals are rare because extrinsic mortality is very high, so you’re likely to reproduce while you’re young.


However, some species, such as certain tortoises or the Greenland shark, seem to defy this pattern, showing negligible ageing and living remarkably long lives. Glass sponges’ cells stay young and functional, while the tiny jellyfish Turritopsis dohrnii – about the size of a fingernail – can rejuvenate itself at will, effectively reversing its ageing process to avoid death. If you have ever had a bowl of clam chowder, you have probably eaten an organism called Arctic islandica, commonly known as the ocean quahog, a non-ageing organism that is probably older than you are. Being non-ageing doesn’t mean you are immortal, and eating that clam chowder is a good example of this.


Evolutionary theory ascribes ageing to mutation accumulation. In other words, ageing is just a grab-bag of mutations in our genes that cause problems after we have reproduced. We haven’t been able to get rid of them because they don’t affect reproductive success. Natural selection measures success by how many offspring an organism, or its relatives, contribute to the gene pool. So, whether or not you personally reproduce, your body is still shaped by millions of years of evolution that has favoured survival until reproductive age, after which there’s less evolutionary pressure to maintain health, especially if the risk of dying is high.


Some genes that are advantageous when younger actually cause us problems later in life. These will still be heavily selected for, even if it’s associated with bad stuff later on, because for most animals, most of the time, there is no later on. This is the basis of the fascinating theory called the antagonistic pleiotropy theory, 10

introduced by George C. Williams in 1957. Pleiotropic genes (genes that have multiple effects) in the immune system evolve more slowly than non-pleiotropic genes, making them more likely to deteriorate in later life or have adverse effects on the body.3 For example, certain immune system components that are vital for controlling infections and early life resilience during the reproductive phase are selected for their early life benefits. However, this comes at the cost of their deterioration in later life, as the genetic investment in long-term resilience and maintenance is not favoured by natural selection and is outcompeted.


A notable example is the HLA system, which stands for human leukocyte antigen. These antigens are located on the surface of most cells in your body, and they help the immune system recognise which cells are your own and which are foreign. When your immune system detects cells with unfamiliar HLA proteins, it treats them as invaders, which can lead to the destruction of these foreign cells. However, the diversity of HLA in the human population means that different individuals can have different susceptibilities to diseases. Some HLA types may predispose an individual to autoimmune diseases, where the immune system mistakenly attacks the body’s own cells. This exemplifies the concept of antagonistic pleiotropy, where a gene can have both beneficial and detrimental effects.


For example, the HLA DR4 allele (DRB1*04), a well-documented risk factor for rheumatoid arthritis and other chronic later-life autoimmune diseases, provides a significant protective effect against dengue hemorrhagic fever. Individuals with two copies of HLA DR4 (DRB1*04) are twelve times less likely to develop this severe form of dengue fever. Despite its later-life associations with autoimmune conditions, we have hung on to this important gene.


Another influential idea is the disposable soma theory, proposed by Thomas Kirkwood in 1977.4 This theory suggests that an organism prioritises its resources for growth, reproduction, and immediate survival over long-term maintenance of the body, or soma. The immune system simply requires too much energy to maintain, so there is a reduced investment in the long-term upkeep of the body, leading to an increased accumulation of damage over time.
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The various evolutionary theories of ageing – whether it’s mutation accumulation, antagonistic pleiotropy, or the disposable soma theory – are all linked by a central idea: evolution prioritises reproductive success over longevity.


Evolutionary trade-offs have long dictated how we age, but they don’t play out equally between the sexes. One of the clearest examples of this is the longevity gender gap – the persistent, and recently widening, difference in life expectancy between men and women. While biology explains some of the disparity, the story grows more complex when we factor in modern lifestyles and, crucially, how society treats us as we grow old.


Historically, men have borne the brunt of life’s more hazardous occupations and vices. The early twentieth-century man smoked, drank, went to war, and worked in physically punishing jobs. It’s no surprise that, by the 1970s, many men were paying the price for their youthful indulgences and risky behaviour. In fact, in the UK, the gap between male and female life expectancy at one point reached a staggering seven years. That gap, shaped by both lifestyle and occupational hazards, tells a generational story – a cohort of men who were, in many ways, the architects of their own early mortality.


Even today, the disparity is stark. Young men, as statistics tell us, are three times more likely than young women to die in accidents – most often in cars. They are also more likely to smoke, drink excessively, engage in reckless behaviour, and work in dangerous environments. And while the physical demands of war and industry may have shifted, the emotional toll of modern life has carved out its own forms of destruction. ‘Deaths of despair’ – suicide, drug overdoses, and alcohol-related deaths – have surged among men, exacerbated in recent years by the isolation and uncertainty of the COVID-19 pandemic.


But if men bear their share of burdens, women, it seems, carry theirs for longer. Superficially, women might appear to be winning the race, enjoying greater life expectancy. We avoid many of the behaviours that cut men down in their prime, and we engage with healthcare services more readily. Yet, this longevity can feel like a hollow victory. A closer look reveals that women 12

often spend those extra years grappling with their own distinct challenges, many of them ignored by a healthcare system that historically centred on male bodies in research and practice. We are, after all, the prime targets of diseases like dementia, which claims women at higher rates and often turns the final chapters of life into a slow unravelling of memory and self.


In much of the West, the narratives surrounding ageing are unevenly distributed. While men are often permitted to age into positions of power and wisdom, others – especially women – find that the once-celebrated societal markers of value, like beauty or fertility, fade with time. This can create a sense of invisibility, just when women might be stepping into their most insightful and impactful years, as elders and advisors.


This perspective on ageing isn’t universal. In many Eastern cultures, ageing is revered, regardless of gender. Elders are celebrated for their wisdom and are honoured within communities as the ‘keepers of knowledge’. While in the West the elderly are often shuffled into the margins, these cultures remind us that the elderly – both men and women – are valuable assets to society, not burdens, especially if they retain their health.


Our cultural attitudes shape our experiences of ageing just as profoundly as biology does. The evolutionary trade-offs that favour reproductive success in early life might drive the biological clock, but society winds it.


Each generation, in a sense, carries forward the lifestyle risks they’ve accumulated. Evolutionary trade-offs still favour early reproductive success over longevity, but the story doesn’t end there. While evolutionary trade-offs make ageing a biological reality, how we age is, in many ways, a reflection of how society values us and how we view ourselves. Negative attitudes to ageing drive the biological ageing process. Those who adopt an attitude of acceptance towards ageing exhibit a healthier trajectory. In a way, confronting our mortality may allow us to live more fully, making time feel richer and less constrained by anxiety.
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A Cure for Ageing, or Just Avoiding Death?


Ian McGilchrist, a psychiatrist and scholar at Oxford, likens death to the end of a piece of music. Without the final chord, the composition wouldn’t be whole.5 Barbara Ehrenreich, an American author, suggests that we can perceive life as a brief interruption in an eternity of non-existence.6 In the grand scheme, our time alive is fleeting.


A desire to understand and to cheat death is not a modern phenomenon. This instinct is deeply ancient, extending beyond our species. Elephants mourn their dead and revisit the bones of deceased relatives. Certain primates show signs of grief.


Emperor Quin, founder of modern China, launched an obsessive search for the elixir of life before dying aged 49 in 210 BCE. The pharaohs of ancient Egypt invested immense resources into constructing elaborate pyramids, with complex rituals and embalming techniques to preserve their bodies for the afterlife. And the Fountain of Youth captivated explorers for centuries. Legend had it that drinking from these miraculous waters would restore youth and vitality. From Herodotus’ accounts to Ponce de León’s expedition in the sixteenth century, the promise of eternal youth drove human ambition, often with tragic consequences.


Of the 150,000 deaths that occur on Earth every day, over two-thirds are due to ageing. This raises a thought-provoking question: Is ageing a disease to be cured? Will seventy become the new fifty? Will more of us live to 120? Not quite.


Today, the barriers to enjoying our latter decades are the four ‘silent sentinels’ – cardiovascular disease, chronic respiratory diseases, cancer, and metabolic disorders like type 2 diabetes. Together, these account for over 80 per cent of premature deaths globally, with ‘premature’ defined as occurring before the age of 70, according to the World Health Organization.7 But these chronic diseases are only part of the picture. Neurodegenerative conditions like Alzheimer’s, musculoskeletal disorders such as osteoporosis and arthritis, and sensory impairments that affect vision and hearing further erode quality of life as we age. Compounding this are social isolation, affecting nearly a quarter of adults over sixty-five, and 14

polypharmacy, where the simultaneous use of multiple medications can lead to adverse effects and diminished well-being.


But what if we’ve been looking at these diseases the wrong way? Instead of treating each as an isolated condition, could we shift our focus to something more fundamental – the ageing immune system itself? These chronic diseases are like branches on the same tree, all connected to the deeper roots of unwanted inflammation and immune deregulation.


While our healthcare system divides research into isolated silos – cardiology, oncology, endocrinology – the immune system, which influences all these parts, remains overlooked. In medicine, immunology is not a standalone speciality. Instead, we tend to categorise it under narrower fields like allergy or rheumatology, focusing on specific immune responses in specific parts of the body. Yet the immune system has no compartment, it is everywhere and underpins almost every aspect of our health.


We’ve been trained to see the tree as 20 different parts, yet the roots remain interconnected. What if immunology, or more specifically the study of inflammation, was a recognised medical speciality in its own right? This shift would allow us to see beyond the isolated branches of disease and instead address the common root – immune ageing and chronic inflammation. We would be treating the foundation, not just the symptoms. Chronic diseases like heart disease, diabetes, cancer, and neurodegenerative conditions share a common thread: inflammation. This understanding demands a more unified approach, one that doesn’t compartmentalise diseases by organ systems but sees the whole picture, with the immune system at the centre. So, while I don’t advocate for treating ageing as a disease, it dominates disease risk, and it should therefore be addressed through the immune system.


In the early twentieth century, Sir William Osler, one of the founding fathers of modern medicine, presented the poignant reflection that ‘pneumonia may well be called the friend of the aged’, offering a swift and often painless end.8 His reflection albeit abrupt, has a compassionate perspective, highlighting how, for some, the final years may bring a slow decline rather than a peaceful exit. Osler’s words remind us of the challenges that come 15 with age – those ‘cold gradations of decay’ – but also present an opportunity to think about how we can improve our quality of life in those final years.


The notion that one can be ‘immune to age’ involves not just the prolongation of life, but the enhancement of its quality. It is about embracing a life that is not marred by the ‘cold gradations of decay’, but instead filled with vitality, dignity, and a sense of fulfilment until the very end.


Have you ever imagined what your older self will need? Or how that will look and feel? Just as we should save for retirement, we should invest in our future health. Ageing is a gradual process beginning the moment we start living. Damage accumulates slowly, almost imperceptively. The earlier we start, the more we can build resilience for later years, much like the compound interest that grows over time.


Could we potentially strike multiple diseases at their source?


Ultimately, we want to compress this twenty-year window of poor health at the end of life, but in reality the opposite is happening. The number of years lost to disability and poor health is increasing as life expectancy rises.


Proponents of classifying ageing as a disease argue that it would reframe ageing as a biological process that can be slowed or altered. It would open the possibility of addressing the root causes of age-related conditions before they manifest as diseases. This perspective has ignited a new frontier of clinical research focusing on preventive healthcare.


If the potential benefits of this approach are so large, why is it still so controversial? Firstly, diseases are normally considered pathological deviations from normal biological function, while ageing is an intrinsic part of that function, even if it makes us more susceptible to disease. To label it a disease is blurs the line between what is natural and what is pathological, a distinction critical to medical ethics and treatment decisions.


Secondly, ageing doesn’t automatically equate to deterioration. Chronological ageing is highly heterogeneous and plastic, meaning individuals experience it in very different ways depending on their environment and lifestyle. For example, a person exposed to 16chronic stress, a polluted environment, and a poor diet is likely to experience accelerated ageing, with a greater risk of developing disease and a lower quality of life. Meanwhile, someone in more fortunate circumstances may age more slowly. This variability makes chronological age a poor marker for disease risk on its own.


Thirdly, framing ageing as a disease could exacerbate ageism and reinforce negative stereotypes. It risks reducing older people to their biological condition, overlooking the value of their experience and contributions. This could lead to a society where older people are even more marginalised, seen as patients rather than individuals.


Last year, the World Health Organization revised its decision to classify old age as a disease in its International Classification of Diseases, instead opting for the more nuanced term ‘ageing-associated decline in intrinsic capacity’.9 This reflects the complexity of ageing without pathologising it. The US Food and Drug Administration doesn’t classify ageing as a disease, yet it has greenlit the TAME (Targeting Ageing with Metformin) trial, a six-year clinical trial investigating ageing which commenced in 2022, involving over 3,000 people aged sixty-five to seventy-nine.10 Unlike traditional medical trials that focus on individual age-related diseases, the pioneering TAME trial took a bold step towards targeting the underlying biological processes of ageing itself. At the heart of the trial was the drug metformin which is a potential gerotherapy – a therapy aimed at slowing or reversing the processes of ageing.


This debate doesn’t dismiss the enthusiasm of longevity scientists, nor does it excuse the siloed approach that can sometimes limit medical specialities. There is certainly a case to be made for treating ageing holistically. But a major obstacle is that there’s no clear, established metric for assessing whether a ‘catch-all’ anti-ageing drug is working. We need biological markers to evaluate interventions that target the ageing process at its source. Without these, the potential for a true anti-ageing revolution remains tantalising but elusive.


Traditionally, scientists have used the length of telomeres, protective caps at the ends of chromosomes, to estimate biological age. A few years ago, this was the gold standard, but epigenetic 17clocks, such as Hannum’s clock, DNAm PhenoAge, and DNAm GrimAge, are now considered more accurate. These methods measure changes in DNA methylation, which affects gene expression, to determine cellular ageing more accurately.11 Home testing kits using epigenetic clocks are now available on the market.


Nevertheless, the pursuit of a cure for ageing continues to captivate the scientific community, suggesting that soon we might see breakthroughs in how we understand and manage the ageing process. Research in this area has historically been constrained by the biomedical model, primarily focusing on identifying and treating the biological and physiological causes of illnesses through medications, surgery, and other medical interventions. While this model has led to significant advancements in disease treatment, it often overlooks the intricate complexity of human systems – both physical and psychological.


James Fries, a professor of medicine at the Stanford University School of Medicine, hypothesises that the total burden of lifetime illness can be compressed into a shorter period before death if the onset of inevitable age-related chronic illnesses is delayed.12 For me, this presents a hopeful vision for the future of public health, suggesting that through lifestyle changes and preventive care, we can reduce the time spent in ill health at the end of life.


Is it possible that we will achieve enough breakthroughs to significantly extend healthy human life? Given sufficient research and investment, it seems very likely. The concept of longevity escape velocity refers to the fascinating idea that as technology continues to advance, our lifespans will progressively extend. Each additional year of life brings the possibility of new medical discoveries and technologies that could unlock even more time to our lifespans. This creates a positive feedback loop: the longer we live, the more likely we are to witness breakthroughs that further extend our time alive.


Is there a natural limit of life? An analysis of global demographic data published in Nature suggests that humans have a fixed shelf-life and that the odds of someone beating 115 years are low – although some scientists question this interpretation.13 And the stakes are high. On 15 September 2000, American biologist 18Steven N. Austad was quoted in Scientific American: ‘The first 150-year-old person is probably alive right now’.14 S. Jay Olshansky, notable for his research on ageing and longevity, didn’t agree – and the two scientists agreed to stake cash on the debate. The two put $150 each into an investment fund and signed a contract stating that the money and any returns would be paid to the winner (or his descendants) in 2150.15 The bet also stipulates that Austad will only win if the 150-year-old is of sound mind. Austad and Olshansky have now agreed to stake another $150 each. By 2016, their $300 pot had already grown to $1,275 (increasing by around 9.5 per cent per year). If the topped-up fund maintains this average annual return, the winning pot could top $200 million by 1 January 2150. On that date, three scientists chosen by the president of the American Association for the Advancement of Science will determine the winner – although neither Austad nor Olshansky expects to be alive to find out.


There is currently no evidence that we’ll be able to push it much past our natural limit, which currently sits around 120. So, shouldn’t we focus on ageing well? Strive to strike a balance between advancing scientific understanding and honouring the lives of those who are already elderly? The pursuit of longevity ignores the benefits of a healthier life.


The Price of Immortality


It’s not just the scientific community that is captivated by the potential to extend healthspan. It’s a big topic in the biohacking community too. The term ‘biohacking’ represents the belief that you can ‘hack’ your way to health, performance, and lifespan through a variety of experimental, often esoteric, and typically costly interventions. Bypassing the need for consistent engagement with proven health behaviours – exercise, nutrition, and sleep – it positions longevity as something reserved for those with insider knowledge and deep pockets.


Professor Venki Ramakrishnan, a structural biologist and Nobel laureate in chemistry, and author of the book Why We Die has said: ‘When they were young, they wanted to be rich, and 19now they’re rich, they want to be young. And of course, they can’t buy youth, so they’re buying anti-ageing research. And underestimating the complexity of human biology, shaped over billions of years.’16 He clarifies that he is not the original source of these words, but they capture a striking truth about modern society. Wealth may bring status and comfort, but it cannot reverse the passage of time.


No one embodies this more than longevity enthusiast Bryan Johnson, a forty-seven-year-old US Silicon Valley millionaire spending $2 million a year on the problem of ageing.17 Every decision about his health is managed by an army of thirty medical specialists, along with sophisticated software that monitors every aspect of his body. Johnson’s audacious protocol, dubbed Blueprint, promises to give him the best shot at a longer, more vibrant life. He sells this idea to others, positioning himself from a hopeful immortal to a kind of messiah with his online ‘Don’t Die’ movement.


Bryan Johnson says he is trying to inspire us. He defends attacks that he is trying to live forever. I’d say he is trying not to die – just like the rest of us. Except he is using his financial means to do so, and avoiding living with the fear of death – a tax that the rest of us must pay. This brings up a provocative question: Is immortality – or at least a significantly extended life – becoming just another luxury item?


In Greek mythology, Tithonus was granted immortality by the gods, but not eternal youth. His story, often referred to as the curse of Tithonus, is a cautionary tale that symbolises the inherent dangers of pursuing longevity without regard for the quality of that extended life. Johnson may stave off some aspects of ageing, but the obsession with longevity risks overlooking a more existential truth – that a meaningful life is not measured solely by its length, but by its depth, its experiences, and the connections we make.


In the end, are we chasing immortality, or are we fleeing the natural rhythm of life? The story of Tithonus reminds us that perhaps true wisdom lies not in trying to outrun death but in learning how to live well within the time we have. Whether we 20label ageing as a disease or not, our focus needs to be on compressing the time spent in decline. Yet the pursuit of youth at all costs raises deeper questions about what it means to live – and whether, in avoiding death, we might also be avoiding life itself.


Time Is in Service to Us


Rather than seeing time as an adversary, can we embrace it as a resource and an ally? Can we stop striving to ‘beat time’ and see it as a framework within which we nurture our health? In The Denial of Death by anthropologist and psychologist Ernest Becker, he argues that we are all on an immortality quest of some sort and that much of human behaviour can be understood as attempts to transcend death.18 According to Becker, people construct worldviews, social norms, and values as ‘hero systems’, enabling them to feel significant and connected, and more than mere mortal beings. These allow us to symbolically transcend death, granting a sense of permanence or importance in the face of mortality.


Our immune system can be viewed as a biological hero system – a defender against threats that could shorten our lives. By acknowledging mortality, we can shift focus to healthspan rather than just lifespan.


How have your thoughts on ageing changed over the years? What aspects of ageing do you fear, and which ones do you embrace? When you study people across their lives, one of the clearest things that you learn is that people change. And we are pretty terrible at predicting our future, let alone how our death might turn out. When I look at the person I was and the life I had at twenty, there was no way I could have predicted my life at forty. What was sufficient to maintain my health at fifty may no longer suffice at sixty. The person we will be in twenty or so years, for whose well-being we are working so hard for today, is guaranteed to be a different person from the one we could imagine today.


As any gerontologist will attest, old people are remarkably heterogeneous, each individual shaped by their own unique life story. This diversity challenges the illusion that life is highly plannable. However, it also empowers us to better prepare for the 21future, acknowledging known risks for age-related diseases and taking sensible precautions, much like investing in a pension. It’s prudent advice often ignored in the invincibility of youth but brings into sharp relief the wisdom of our elders, reservoirs of lived experience.


Ageing Isn’t Just Something That Happens When You Get Old


I’ve become obsessed with the observation that so many of us blindly view our current life as a temporary stage, waiting for ‘real life’ to begin. This mindset, known as ‘deferred happiness syndrome’, is a belief that one day life’s duties will be out of the way, and we will finally be able to start doing the things we want and truly living life fully. Happiness and fulfilment are always in the future, never in the present moment. Before we knew it, the prelude we rushed through was, in fact, the one to our death.


Marie-Louise von Franz talks about the ‘provisional life’: ‘There is a strange feeling that one is not yet in real life. For the time being, one is doing this or that … [but] there is always the fantasy that sometime in the future the real thing will come about.’19


Another aspect I constantly grapple with is the notion of fate. Until the previous century, we were much more ready to accept fate. Historically, many cultures have personified fate in various forms, often depicting it as a force or a group of deities that control the predetermined course of events in the universe. In Greek mythology, for example, the three Moirai, or Fates, were weaving goddesses who assigned individual destinies to mortals at birth.


Embracing fate opens us up to the richness of life’s unpredictability, reminding us we can do everything ‘right’ and things might still go wrong. This perspective teaches us to navigate our journey with grace and resilience, acknowledging the balance between our intentional actions and the surprises that life throws our way. Soul span – the depth and expansiveness of our inner lives – reminds us that this journey is not solely about the length 22of our years, but about embracing the depth of our experiences, our connections, and the wisdom we gather along the way. This acceptance can reduce the stress and frustration that come from trying to control every aspect of longevity and reminds us that we are part of a larger tapestry, woven together with the lives and destinies of others.


Before you read the next chapters, this is my cautionary note. Don’t let the pursuit of a long life overshadow the richness of living in the now. Science is not a prescription for postponing joy or living a ‘perfect’ life at the expense of finding joy in the moment. It’s about embracing healthful practices not out of fear of ageing, but out of love for the life we are living.


Ageing is not merely a biological process but a challenge that intersects with technology, philosophy, and the very essence of human experience. While the following pages will explore innovative treatments like senolytics and cellular reprogramming, this is not the pursuit of eternal youth. As we advance, let us weave scientific progress with compassion, creating a society that cherishes its elders and expands their window of health so we can continue to listen to their voice and wisdom in the symphony of life.


Today, with more and more of us living longer, there is an urgent need for a more holistic perspective on health determinants that encompasses psychosocial characteristics as well as broader contextual and environmental influences across the course of a life. It is within this intricate interplay that the immune system finds its critical role.





23Chapter Two


Peeling Back the Layers of Your Immune System


At the heart of our story is the immune system. Like a bustling metropolis, it’s a sophisticated and intricate network of cells, molecules, and organs. Unlike other systems of the body, the immune system is not in one place. From the skin’s surface to the deepest bone marrow, from the brain to the big toe, the immune system is intricately woven throughout our entire being. It is the second-most complicated system in your body after your brain, consisting of hundreds of cell types and complex signalling networks with their supporting tissues and organs controlled by some 8000 genes.


In your body, every citizen has a role, and its vigilant protectors are the myriad components of the immune system. From the moment of conception until your last breath, this system works tirelessly not just to protect you from harm but to support your lifelong health and vitality.


The intricate tapestry of our immune system begins at the very gateways to our body – the nose, mouth, and eyes. These entry points are lined with defensive membranes that produce mucus – a sticky substance that traps unwelcome invaders like bacteria and viruses, preventing them from gaining further access. In the respiratory tract, tiny hair-like structures called cilia work like street sweepers, constantly moving to clear away debris and harmful particles before they can reach the lungs.


Deeper within, the gastrointestinal tract mounts its own unique form of immune defence. This system is fortified with 24powerful stomach acids, protective layers of mucus, and a diverse community of microbes that work together to neutralise threats. What makes the gut unique, however, is its role as both a digestive organ and a key player in the immune system. It houses the largest collection of immune cells in the body. These cells are constantly on the lookout, assessing what is friend and what is foe. Scattered throughout are clusters of immune tissues, standing by as the city’s steadfast guardians, ready to mobilise reinforcements at the first sign of trouble. The gut, with its ability to communicate with the rest of the immune system, acts as a critical hub for immune activity and plays a unique role in shaping our health.


Closely allied with these barriers is our innate immune system – the original foundations upon which our body’s defences were built, which have stood strong for over a billion years of evolution. This ancient system represents an essential and vigilant first-line force, like the oldest but strongest walls of a city.


Imagine your body encountering a new strain of bacteria. The innate immune system leaps into action immediately and deploys specialised cells that are scattered throughout the body, like guards patrolling the city walls, constantly scanning for danger. These cells, such as macrophages and neutrophils, engulf the invaders and send out distress signals to rally more defences. This rapid, non-specific response was critical to our survival in evolutionary history, allowing us to fend off infections and injuries before they could take hold.


The beauty of the innate immune system lies in its simplicity and speed – it doesn’t overthink, it just acts. And while it can’t always tailor its response to specific threats, it buys precious time for the more sophisticated arm of our defences, the adaptive immune system, which is where intelligence and strategy reside.


The adaptive immune system, relatively young having evolved 450 million years ago, comprises specialist immune cells called lymphocytes. While the innate immune system deploys the first responders, the lymphocytes are the archivists and tacticians. They meticulously record every encounter with past invaders in a biological memory that allows them to mount specialised and targeted defences if the same enemy returns – an essential evolution in our body’s ability to protect itself over time.


25An example of how innate and adaptive immunity work together might be when a pathogen breaches the city walls. The innate system immediately recognises it as foreign and begins attacking it with its general arsenal of weaponry, much like a city’s frontline defenders holding off invaders at the gates. Meanwhile, the adaptive immune system reviews its archives to see if it has encountered this invader before. If it has, the lymphocytes swiftly launch a more precise counterattack, deploying cells and antibodies tailored specifically to neutralise that threat.


This evolutionary layering – from the innate system’s broad, immediate response to the adaptive system’s precise, memory- driven strategy – illustrates a deeply integrated defence network. The two systems don’t work in isolation; rather, they coordinate seamlessly, ensuring that our immune defences are swift yet adaptable. This partnership between the ancient and the modern has been critical to life’s survival on Earth, safeguarding us from countless threats since the dawn of time.


While we’ve explored the different parts of the immune system, it’s important to remember that none of these elements act alone. The term ‘immune system’ was coined precisely because all these components work together as part of a greater whole. However, for much of its history, immunology has focused on studying the system’s individual components – like ‘humoral’ defence, which involves antibodies in the blood, or ‘cell-mediated’ immunity, which uses specific cells to target threats.


The components of our immune system operate throughout the expansive network of all our body’s systems. Working in unison, they protect from infection, prevent allergic or autoimmune responses, guide growth and development, nurture pregnancy, orchestrate healing and repair, and limit chronic inflammatory conditions.


Often perceived as merely the body’s defence against disease, we now know that this perspective barely scratches the surface of the immune system’s profound impact on our health and longevity. The immune system not only shields us from external threats but, alongside the brain, is the master regulator of our body’s internal environment, maintaining the delicate balance required for optimal health.


26The etymology of ‘immunity’ comes from the Latin word immunis, meaning ‘without tax’. In the Roman state, this referred to the tax-exempt status temporarily granted to returned soldiers. Our immune systems have evolved to deal with the ‘tax’ of infection, but also with environmental, physical, and emotional stresses that make us vulnerable to disease.


This system, in its quiet yet constant vigilance, is the maestro of our body’s symphony, orchestrating a myriad of processes that collectively define what it truly means to be well. It is constantly monitoring and eliminating potential cancer cells, distinguishing between self and non-self, protecting against autoimmune disorders, and managing responses to external allergens and internal antigens. In essence, our immune system is not just our body’s defence mechanism; it’s our wellness system.


A Brief History of the Immune System


To truly understand our nuanced modern grasp of the immune system as an overall wellness system, we need to look back at the historical evolution of our immune knowledge. Immunology as a field was born at the end of the nineteenth century, along with the discovery of germ theory and the proof that germs cause disease. Prior to this, the dominant paradigm for understanding infectious disease was the miasma theory, the belief that infectious diseases were caused by miasma, or ‘bad air’. Germ theory marked a pivotal moment in the history of science and laid the groundwork for major discoveries about how the body recognises and responds to threats. As a result, immunology was initially deeply intertwined with microbiology, and heavily focused on understanding how the body defended itself against microorganisms.


Our discovery of microbes shaped the rapid development of new knowledge, new tools, and new public health efforts that drastically reduced mortality from infectious diseases. After World War II, the progress picked up momentum as antibiotics and vaccines took hold and living standards improved. The nascent stages of immunology were characterised by a reductionist approach that sought to understand the immune system through its basic components, 27particularly focusing on the role of antibodies in defence against infections like polio, measles, and tuberculosis – infections that were responsible for countless deaths and widespread suffering. We had identified an invisible army, and scientists were eager to shore up our defenders against them.


Throughout the twentieth century, life expectancy surged, from around forty-seven in the early 1900s, to sixty-eight by the middle decades, to almost eighty by the early twenty-first century. This rapid rise in average lifespan wasn’t due to adults suddenly living decades longer; rather, it was primarily due to a dramatic decrease in infant and childhood mortality. One by one, diseases like polio, smallpox, and measles – once particularly deadly for the young – were nearly eradicated.


However as infectious diseases declined, a new wave of chronic and degenerative ‘non-communicable diseases’ (NCDs) began to rise. These include atherosclerotic cardiovascular disease (commonly known as heart disease), certain cancers, chronic respiratory diseases, and metabolic disorders like type 2 diabetes. While mortality before modernity was influenced by wars, infection, and death during childbirth, these modern diseases – which are not traditionally included among immune diseases – were being driven by industrial development, urban living, processed foods, and sedentary lifestyles.


By the second half of the twentieth century, over 60 per cent of deaths in high-income countries were due to lifestyle-related health issues relating to NCDs, a stark contrast to the previous era of infections. Today, four major disease groups cause over 80 per cent of all NCD deaths: atherosclerotic cardiovascular disease (17.5 million annual deaths), cancers (8.2 million), chronic respiratory diseases like chronic obstructive pulmonary disease (4 million), and metabolic disruptions like type 2 diabetes (1.5 million). The same immune system that keeps us healthy in youth can, if not properly supported, drive the onset of non-communicable diseases (NCDs) in later years, accelerating ageing across other systems in the body. By optimising immune health, we can slow down the progression of NCDs, reduce the burden of inflammation, and support a longer, more functional life.


28This shift raises a compelling question: Would you swap places with someone in the late 1800s? When life itself was a game of survival, balancing life and death at every turn? In the past, infection, injury, and malnutrition were constant threats, and the intensity of simply surviving shaped people’s lives profoundly. Today, our relationship with time is fundamentally different; it’s not about simply avoiding death, but rather using those changes in mortality to free us to think more about how we can live well. Our focus must shift from sheer survival to quality of life across the entire life course. Non-communicable diseases, often seen as ‘age-related’, actually begin their slow march decades earlier – shaped by the choices we make all alone the way. NCDs, often thought of as ‘age-related diseases’, begin their slow march decades earlier, influenced by the choices we make throughout our lives.

OEBPS/nav.xhtml




Table of Contents





		Cover



		Title



		Dedication



		Contents



		Introduction



		Anchored in Time: Life Through Seasons



		The Roots The Immune System – The Hidden Hero of Ageing



		Chapter One: What Is Ageing, and Can We Reverse It?



		Chapter Two: Peeling Back the Layers of Your Immune System











		Season 1: Frost and Fire



		Chapter Three: Inflammageing



		Chapter Four: Ageing’s Cellular Fingerprint



		Chapter Five: Immune Memory



		Chapter Six: The Guardian of the Mind











		Season 2: Turning Point



		Chapter Seven: Seasons of the Gut



		Chapter Eight: What Is the Real Midlife Crisis?



		Chapter Nine: Falling Leaves and Rising Challenges



		Chapter Ten: A Time for Change











		Season 3: Full Bloom



		Chapter Eleven: Building and Blooming



		Chapter Twelve: The Silent Storm of Autoimmunity



		Chapter Thirteen: The Quiet Paradox of Youth



		Chapter Fourteen: Fertile Ground











		Season 4: New Shoots



		Chapter Fifteen: The Dawn of Immunity



		Chapter Sixteen: Building the Microbial Foundations of Immune Health



		Chapter Seventeen: Invisible Epidemic – Microbes and Allergies



		Chapter Eighteen: Becoming Immune to Age – The Forgotten Foundations











		Living a Life Examined, Season by Season



		Acknowledgements



		Notes and Sources



		Copyright













		pageii



		pageiii



		pageiv



		pagev



		pagevii



		pageviii



		pageix



		pagex



		pagexi



		pagexiii



		pagexiv



		pagexv



		pagexvi



		page1



		page3



		page4



		page5



		page6



		page7



		page8



		page9



		page10



		page11



		page12



		page13



		page14



		page15



		page16



		page17



		page18



		page19



		page20



		page21



		page22



		page23



		page24



		page25



		page26



		page27



		page28



		page29



		page30



		page31



		page32



		page33



		page34



		page35



		page36



		page37



		page38



		page39



		page41



		page42



		page43



		page44



		page45



		page46



		page47



		page48



		page49



		page50



		page51



		page52



		page53



		page54



		page55



		page56



		page57



		page58



		page59



		page60



		page61



		page62



		page63



		page64



		page65



		page66



		page67



		page68



		page69



		page70



		page71



		page73



		page74



		page75



		page76



		page77



		page78



		page79



		page80



		page81



		page82



		page83



		page84



		page85



		page86



		page87



		page88



		page89



		page90



		page91



		page92



		page93



		page94



		page95



		page96



		page97



		page98



		page99



		page100



		page101



		page102



		page103



		page104



		page105



		page106



		page107



		page109



		page110



		page111



		page112



		page113



		page114



		page115



		page116



		page117



		page118



		page119



		page120



		page121



		page122



		page123



		page124



		page125



		page126



		page127



		page128



		page129



		page131



		page132



		page133



		page135



		page136



		page137



		page138



		page139



		page140



		page141



		page142



		page143



		page144



		page145



		page146



		page147



		page148



		page149



		page151



		page152



		page153



		page154



		page155



		page156



		page157



		page158



		page159



		page160



		page161



		page162



		page163



		page164



		page165



		page166



		page167



		page168



		page169



		page171



		page172



		page173



		page174



		page175



		page176



		page177



		page178



		page179



		page180



		page181



		page182



		page183



		page184



		page185



		page186



		page187



		page188



		page189



		page190



		page191



		page192



		page193



		page194



		page195



		page196



		page197



		page198



		page199



		page200



		page201



		page202



		page203



		page204



		page205



		page206



		page207



		page208



		page209



		page210



		page211



		page212



		page213



		page215



		page216



		page217



		page218



		page219



		page220



		page221



		page222



		page223



		page224



		page225



		page226



		page227



		page228



		page229



		page230



		page231



		page232



		page233



		page234



		page235



		page236



		page237



		page238



		page239



		page240



		page241



		page242



		page243



		page244



		page245



		page247



		page248



		page249



		page250



		page251



		page252



		page253



		page254



		page255



		page256



		page257



		page258



		page259



		page260



		page261



		page262



		page263



		page264



		page265



		page266



		page267



		page268



		page269



		page270



		page271



		page272



		page273



		page274



		page275



		page277



		page278



		page279



		page280



		page281



		page282



		page283



		page284



		page285



		page286



		page287



		page288



		page289



		page290



		page291



		page292



		page293



		page294



		page295



		page296



		page297



		page298



		page299



		page301



		page302



		page303



		page304



		page305



		page307



		page308



		page309



		page310



		page311



		page312



		page313



		page314



		page315



		page316



		page317



		page318



		page319



		page320



		page321



		page322



		page323



		page324



		page325



		page326



		page327



		page328



		page329



		page330



		page331



		page332



		page333



		page334



		page335



		page336



		page347











OEBPS/images/image1.jpg
Senom;,
Instabije

e B0
. Deregsons"
srent

1 hondyigy E

Wer nctioy





OEBPS/images/cover.jpg
DR JENNA MACCIOCHI

IMMUNE
TO AGE

The GAME-CHANGING
SCIENCE of LIFETIME HEALTH





OEBPS/images/logo.jpg
ONE





