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            Author’s Note

         

         In writing this book, I have drawn directly from real-life patient cases. Each story is medically accurate; however, I have taken great care to respect and protect my patients’ right to confidentiality, and have anonymised them by changing identifying details. Where I have depicted a colleague, a medical student or one of my own teachers, I have, if necessary, modified certain elements to preserve their privacy. The events that I describe relating to my own story all happened, and I have written about these to the best of my recollection.x

      

   


   
      
         
1
            INTRODUCTION

         

         I used to think I was in control of my life. But I don’t believe that any more. Learning about hormones changed everything.

         The illusion of our autonomy, though, can be persuasive, because when all is functioning well, we barely notice our hormones, the chemical signals that carry messages within the body. By animating every aspect and every moment of life, it is our hormones’ control over us that defines our very idea of what a normal life feels like. We expect to wake up refreshed, to maintain a stable weight, to be in a reasonable mood, while perhaps overlooking that these processes are governed by the body’s hormones far more than by our behaviour, agency or willpower. Yet when this network of hormone signals and the endocrine glands that transmit them breaks down, we see with hindsight how precarious, how precious that expectation of a normal life was.

         Endocrinology is the medical specialty concerned with these diseases of the body’s hormones. In the outside world, when I tell people I’m an endocrinologist, most will say, ‘What’s that?’ ‘Hormones,’ I’ll reply. ‘Oh, like HRT,’ they’ll say. ‘My wife’s on HRT.’ And they are right: we do deal with HRT, or hormone replacement therapy, but menopause is just one example of the potency of our hormones, which choreograph every phase of life.

         Hormones build a new human being in utero, before engorging the mother’s breasts with milk to nourish the baby. Hormones grow the helpless newborn into a rough-and-tumble toddler who gains height through the hormones that lengthen the bones. Hormones take the child’s body at puberty and conjure from it the adult form, directing the ovaries to mature their eggs or the 2testicles to produce sperm, each of these gametes containing the potential to create new life.

         Meanwhile, aside from these big-ticket life events, day-to-day, minute-to-minute our hormones are controlling our morning get-up-and-go and daily energy levels; how we cope with stress, from a rush-hour traffic jam to the splintering of a broken heart; whether libido is flourishing or going through a fallow patch; the weight flashing up on the bathroom scales and the amount we need to eat to feel full.

         In my professional life, I don’t usually encounter hormones when they are working beautifully like this. Instead, if you sit with me, on my side of the desk, you’ll hear stories of living in a body that feels uneasy, out of sorts, destabilised by some unknown, out-of-control internal factor.

         ‘There’s something wrong with my hormones, they aren’t right, I can just feel it,’ the patient says. We are sitting in a large, tired-looking consulting room. The last of the daylight is gathering at windows that are too high to see out of and which were painted shut years ago. So many stories have been told in this room – ‘There’s something wrong with my hormones …’ – which one has just unfolded? Is rapid weight gain the cause of the patient’s distress? Maybe they are suffering the pain of infertility? Or perhaps they’re feeling so anxious that they have also been referred to a psychiatrist?

         Any of these stories and many more besides could be this patient’s. Any of these accounts of a life upended could have brought them to this London teaching hospital today – in from the squally February weather, through the main entrance revolving door and up to the first floor, then straight ahead to Outpatients, following the signs and arrows that lead to the endocrinology clinic.

         The clinic’s waiting room has begun to thin out for the day. At two o’clock, all but three of the interlocked plastic chairs were 3filled. Now there is space for the remaining patients to occupy their seats without the self-conscious drawing-in of arms and legs that comes from sitting too close to a stranger. Some rest their coats, bags and umbrellas on the empty chair next to them. In the third row is an exceptionally tall young man, still wearing his postman’s uniform. Ten minutes ago, he stooped to pass through the doorway into the waiting room, his considerable height driven by a childhood pituitary gland tumour that produced too much growth hormone. In the paediatric clinic, he was diagnosed with ‘gigantism’, but the other patients look medically unremarkable, nothing about them suggesting that something in their internal signalling system is broken.

         Just over a hundred years ago, these patients’ conditions could not be explained. They were considered to have strange physical afflictions or weak mental attitudes, and some people with endocrine diseases were even dismissed as ‘freaks’ and heckled in circuses or locked away in institutions. The breakthrough came in 1902,1 when one of our body’s messages, a dispatch sent from the gut to the pancreas, was discovered by the University College London physiologist Ernest Starling and his brother-in-law, William Bayliss. But what to call these internal communications? Starling had been considering the matter2 when he was invited to Cambridge to dine at Caius College, and the question came up over dinner. The classicist William Vesey was seated nearby. ‘Ormao,’ suggested Vesey – from the Greek meaning ‘to excite or arouse’. ‘Ormao,’ Starling jotted down in his notebook, and in that chance conversation, the body’s signals known ever since as our ‘hormones’ were named.

         Three years later, before a packed lecture theatre at the Royal College of Physicians, Starling laid out his discovery of the ‘Chemical messengers which,3 speeding from cell to cell along the bloodstream, may coordinate the activities … of different parts of the body.’ His insight would prove to be the very essence of 4endocrinology. A hormone signal produced by an endocrine gland is carried away in the blood to deliver a message to distant cells. This could be the postprandial transmission of the gut hormone glucagon-like peptide-1, or GLP-1, which signals fullness to the brain, or oestrogen from the ovaries, which is sent to pubertal breast tissue, stimulating it to grow.

         The diversity of hormone function, from milk to mood, hunger to height, does not occur through the action of any single part of our anatomy. Instead, hormone signals and the glands that produce them are part of a communication system that organises every cell, turning collections of independently functioning cells, tissues and organs into an interconnected human body.

         Even the brain is an endocrine organ, receiving hormone messages sent from the rest of the body as well as transmitting its own signals. Hormones influence our emotions and how we feel about ourselves and the outside world. We like to believe that we are in control of our feelings and behaviour, yet the fear response incited by adrenaline or the soporific progesterone surge of early pregnancy suggest otherwise.

         Hormones also modulate long-term brain function, shaping new synapses and circuits that leave a lifelong blueprint for behaviour. In early neonatal life, for example, the hormone leptin, released by4 a baby’s body fat, engineers the brain’s appetite centre in the hypothalamus, building connections that govern how much we tend to eat. Similarly, adverse early life experiences will write5 a code for hypervigilance in the amygdala, the brain’s fear generator, under the direction of the adrenal ‘stress hormone’ cortisol. In later life, this formative programming6 can increase the risk of not only mental illnesses like depression, but physical diseases too, such as cancer and obesity.

         That hormones shape our moods and feelings, wire our brains and guide numerous, diverse processes throughout the body 5means that the practice of endocrinology is not based around any particular organ. Cardiologists look after hearts and dermatologists look after skin, but since every cell in the body responds to hormones, endocrinology is a whole body – whole mind – whole person specialty, and one less subject to the Cartesian mind–body dualism that was still a feature of medical education when I was a student in the 1990s.

         I decided to become a doctor based on the imperfect advice that, because I was good at science, medicine was likely to be a suitable career. What I subsequently found was that everyday medical practice is less about highbrow or difficult science and more about understanding our patients’ stories. Once we have gathered enough of these, we try to cross-pollinate one case history with another. ‘She reminds me of our nice Iranian lady,’ I might tell a colleague, ‘the one who presented with baldness and ended up having adrenal cancer.’ Details vary, but at heart the stories told in the endocrinology clinic are often as much about the anguish and complexity of navigating the outside world as they are about a misfiring hormone system: the agony of a couple seen during the Covid pandemic whose frozen embryos are stored in a shuttered fertility clinic; a man so ashamed of his overdeveloped breast tissue that he will only conduct client meetings on Zoom.

         A few years ago, a medical student observing my clinic asked why I had chosen endocrinology. ‘I like talking to people,’ I told him, ‘and finding out about their lives. I like the diagnostic challenge of connecting a patient’s history with the underlying disease and then looking after them in a trusted relationship that sometimes lasts for years.’ He shrugged. ‘That would be my idea of hell,’ he replied. ‘I want to be an anaesthetist.’

         I didn’t hold it against him, and he had made a good point. There are doctors, like anaesthetists, who want to do things to 6patients. But after a six-month surgical house job, I concluded that I was temperamentally unsuited to doing things to people and instead chose a consultation-based career.

         Endocrinology is referred to as a ‘non-craft’ specialty because we don’t do things with our hands, such as operations or procedures. Our theatre is the consulting room or hospital ward. Of course, we use blood tests, scans and other diagnostics, but we have no special piece of equipment that is essential to endocrine practice, and by far the most important tool of our trade is our ability to listen to a patient’s story, gathering the clues that speak of a hormone illness.

         Almost every endocrine case is a piece of detective work. We have to stay alert through the narrative twists or else we might miss the key reveal: the downplayed detail submerged in a sea of other symptoms; the turn of phrase that suggests the lead you’ve been waiting for. In the endocrinology clinic we combine specialist knowledge with the art of coaxing from a patient the tell that reveals faulty hormone transmission masquerading as life’s ordinary wear and tear.

         Some patients are clearly and unquestionably ill, but part of the diagnostic dilemma is that many others present with symptoms that are simply an exaggeration of most people’s ordinary lived experience: tiredness, weight concerns, fluctuating libido. The patient’s history is necessarily subjective. What is your expectation of a ‘normal’ libido? Is your bone-crushing fatigue something that I would find tolerable? Sometimes, too, there are parallel plotlines, because while you have been comfort-eating since the divorce, it turns out in the final denouement that most of the weight gain has been driven by endocrine disease.

         The patients you will meet in this book do not have unusual or rare hormone conditions. Instead, these are the stories of people I have seen and remembered because of both the detective work that went into the case and the profound impact of the disease – and 7its treatment – on the patient’s life. Stories of glitching signals manifesting as symptoms and feelings, which are often so private that we may not easily acknowledge them to ourselves, let alone in a consulting room – ‘I have never told anyone this before …’

         The doctor–patient relationship is also frequently beset by decisions and challenges beyond the pathology at hand. How we face the fraught question of what constitutes illness in a system funded by general taxation, where resources are inevitably finite – is a woman with infertility as ‘deserving’ a patient as a boy with a brain tumour? How the ‘four pillars’ of medical ethics inform our day-to-day practice far more than cutting-edge breakthroughs. How we decide what a ‘normal’ test result is and what we do (or fail to do) when a ‘normal’ patient still doesn’t feel well. How we fix the body’s signalling when it has been broken by our way of life itself.

         And lately, there’s another issue to grapple with: how the new hormone zeitgeist has the potential to inform but also to overpromise. It is the inherent power of our hormones over our everyday lives which makes the idea that, like a light’s dimmer switch, we can turn our signals up or down instinctively appealing – one more supplement, one more shift in our habits, and we’ll be thinner, livelier, happier. By applying first principles, it is usually possible to sort through the hype – eating seafood, for example, will supply the dietary iodine needed to efficiently produce thyroid hormone. Sometimes, though, a basic tenet can get lost in translation, so that in a bid to rev up our metabolism, say, we take so many iodine gummies that the mineral either drives unregulated hormone release or jams up the system, resulting in an underactive thyroid gland. As with many things, the answer usually lies somewhere in the middle: we cannot control our hormones, but we can live considerately alongside them. A ‘rebalancing’ tea, for instance, will not reduce the ‘stress hormone’ cortisol, but taking a break and sitting down with a friend to drink it will.

         8Two decades ago, when I became an endocrinologist, the prospect that ‘hormones’ would one day be the mot du jour was unimaginable. Now, even some of my colleagues in other fields ask me about the ‘hormone hacks’ suggested by their social media feeds. We are living in the ‘Information Age’, yet, like trying to spot a friend at a packed party, the extraordinary wonder of the body’s signals is easily lost in the teeming digital crowd. We could keep on doing circuits of the room or, alternatively, consider whether the true power of our hormones can instead be found elsewhere: in the hard-won breakthroughs of the great endocrine pioneers, in the interrupted lives of the patients you will read about, in fixing the body’s faulty signalling and recalibrating a life – in the understanding that to be ‘hormonal’ is in fact the default state of a human being.

         ‘A doctor should end his life7 as a philosopher,’ ran the obituary of one of the great deans of our medical school at St Mary’s Hospital. He had been Churchill’s physician and confidant, but most of us, when we have donned the costume and played the part long enough, will also try to see beyond the routine of the daily performance to ask, ‘What is the point of medicine?’ Perhaps this fundamental question will ultimately be answered by the artificial intelligence that is said to be on the cusp of replacing us. When I started at medical school, I didn’t even have an email address, but now the tide of AI is rising and will soon be lapping under the consulting-room door. Yet there will still be a place for us because, as you will see, many of the seismic breakthroughs in the history of hormones speak as much to the courage and perseverance of the human heart as to spectacular, soaring science. While in the clinic, behind the gee-wizardry of the modern diagnostics and next-generation medications, the practice of endocrinology remains rooted in one person telling their story and the other trying to interpret it.

         9It is not always a perfect system. Important parts of a patient’s history can be too hastily discounted as red herrings; test results can come back that don’t easily fit with the story that has been told. There can be a high noise-to-signal ratio. But when we are at our best, and if only for a moment, we are able to tune out the noise and instead listen in to the signals – to the powerful hormone life force and how the body talks to itself. 10

      

   


   
      
         
11
            1 | A SWIMMER IN DISTRESS

         

         Tiredness is such a common reason for being seen in the endocrinology clinic that there is even a shorthand for it: TATT – ‘tired all the time’. There is a feeling among patients and referrers that hormones are somehow tied up with energy, and so tired people might have an endocrine problem. Like many symptoms of glitched hormone signalling, the onset of the fatigue is usually slow and stealthy, while its seemingly everyday nature provides disease with an easy cover, because tiredness is something we all have a reference point for. Our tiredness, though, is not pathological. But then again, it might be. Because if there is a general pool of tiredness in which most of us swim at least some of the time, there is also a smaller and harder-to-spot tiredness tributary of endocrine illness. It is these tired people who are floundering – ‘not waving but drowning’1 – that we have to pick up before their broken hormone signalling eventually pulls them under.

         In crowded waters, however, spotting the swimmer in distress is not always straightforward. If tiredness is a continuum that ranges from running out of energy at the end of the day (most of us) to life-threatening pathology (the small minority), then the finely balanced judgement call we are trying to make in the endocrinology clinic is, where does normal life end and illness begin?

         There’s no ‘tiredness test’, no blood result or scan that can quantify tiredness and thereby validate a patient’s account. Instead, we rely on a patient’s story for clues that suggest whether the tiredness is down to everyday life – a long commute, stifling family responsibilities, infinity-scrolling at bedtime – or an underlying medical condition, endocrine or otherwise. Ordinary 12weariness might be felt in some circumstances and not others, while disease-driven exhaustion defies the Roman poet Virgil’s ‘mens agitat molem’2 – mind moves matter – remaining indifferent to energy-rallying tricks. ‘Shattered’, ‘depleted’, ‘desperate’ are often used by patients presenting with tiredness, words that are emotive descriptors but aren’t enough in themselves to suggest illness. Instead, we are looking out for those in whom the exhaustion is always there, unchanging, pervasive, felt in every situation. And importantly, in cases of pathological tiredness, rest, sleep, weekends, high days and holidays cannot relieve the patient’s bone-boring, unyielding fatigue.

         
            ——

         

         ‘I’m so tired,’ she says. ‘I can’t quite tell when it all started. But now everything feels slowed up and, I don’t know, even small things feel difficult and sort of drag me down.’

         A swimmer in distress?

         My patient, the first on this afternoon’s list, is a thirty-one-year-old woman who, according to the GP’s referral letter, is ‘tired all the time’.

         ‘But I suppose there’s a lot going on. I’ve just been through a pretty horrible break-up. It’s been quite rough.’

         A paddler in the general tiredness pool?

         ‘Can you tell me a bit more about the tiredness?’ I ask, trying to find a signpost for which way this history is going. ‘When do you feel tired? What sorts of things exhaust you?’

         Her answer is very specific. Things are now so bad, she says, that her to-do list is never more ambitious than getting the basic routines ticked off for the day: empty tumble dryer, defrost chicken, make it to work on time. Anything more than this – a big work meeting, socialising, even coming to the clinic today – leaves her 13so wiped out that she has to rest for the next few days to get back to baseline. She factors this recovery period into her diary when making plans.

         She looks at me, waiting for the next question. I have been a ‘specialist’ for three weeks. Before I started in this commuter-belt hospital to the north of London, I was a senior house officer, or SHO, a midshipman in the junior doctor ranks, tasked with keeping the decks of the consultant captain’s flagship – their ward of inpatients – in order. I had no higher-level knowledge of the specialties that I rotated through every six months but was nevertheless considered an excellent SHO because I was organised, hard-working and had quick reflexes; patients’ paperwork was completed on time, and I knew each consultant’s favourite blood test and made sure it was taken. It was an all-consuming apprenticeship, the ‘house’ of the job title denoting the long days and numerous nights and weekends spent at the hospital. On my last day, my team (in those days called a ‘firm’) took me out for a leaving drink to celebrate my appointment to a five-year training programme as a ‘registrar in endocrinology’. And then, the next day, I was a ‘specialist’.

         Before I called my patient into the consulting room, I jotted down some questions about tiredness as an aide-memoire, and I’m now dispatching these across the desk. Her answers are spare and factual, the lack of embellishment and self-contained economy of detail perhaps helping her conserve what little remaining energy she has. In my short experience of seeing tired patients, I have observed that, paradoxically, some can be quite energetic, fired up by the Technicolor description of their exhaustion. But she appears so defeated that even the effort of colouring in her own story is more than she can manage.

         Perhaps she’s depressed, I surmise, and when I ask about her mood, she replies that she’s very low, tearful most days. ‘I’m so 14frustrated with myself. I just can’t stand this.’ For the first time there is an edge to her voice.

         ‘Have you spoken to your GP about it?’

         ‘Yes. He said he’d refer me for talking therapy. I told him I get dizzy too and that I’m losing weight, but he said that’s because I’m feeling so down, and anyway, he thought things would get better with the counselling.’

         Her mention of weight loss prompts me to notice that her jacket looks too big at the shoulders, the superfluous folds of material swamping her, like a child dressing up in her mother’s clothes. Her slight physique makes the overbearing tiredness seem even more predatory, trapping her in a life so limited that its successes are now measured by the completion of ordinary day-to-day tasks.

         She works in the NHS, she tells me, in the payroll department of a nearby district hospital, but she is now so floored by the tiredness that she recently asked her manager if she could drop down to part-time. She has been in the job for three years and used to enjoy the role, but somewhere along the way, she isn’t sure when, she started to feel overwhelmed, everything requiring more effort than she can manage.

         As she talks, I wonder what I would make of her if it was me coming to see her, perhaps with a payslip query or an enquiry about my hours. Would I notice that her every response takes just that little bit too long, or that the curly dark hair piled precariously on the crown of her head seems to hold mainly because of her suspended stillness? More likely, I conclude, I would be caught up in my own hurry, perhaps uncharitably seeing her manner and appearance only as an impediment to the swift resolution of my immediate problem.

         ‘Do you think they’ll let you go part-time?’

         ‘I’m not sure. I think my line manager’s patience is wearing a bit thin. I felt quite uncomfortable explaining to him that I want to 15drop my hours because I’m so tired. I mean, everyone’s tired.’ Her lack of animus makes it seem as though she is telling someone else’s story.

         I glance down at her case notes to recheck her date of birth. Yes, I have remembered right, she is only a few years older than me, yet her every expression, her every movement is made with the steady, considered deliberation of a much older person. Her manner makes me feel self-conscious, as though somehow, despite her age, she might have the maturity to judge what a specialist should sound like.

         I continue to run through my questions, noting down her measured, precise answers, but neither of us throws the hook that will pull out from her story whether we are talking about illness or life in general, and there is nothing in our dialogue that even builds a rapport. The lack of connection feels like a failure. I have little specialist knowledge, but over the last few weeks, my ability to talk has usually kept things going until the supervising consultant comes in to review the patient.

         ‘You’ve got the gift of the gab,’ a senior registrar once said to me when I was an SHO. It was a backhanded compliment from a doctor so fearful of public speaking that we developed a bizarre ventriloquist’s routine in which, whenever our firm had to give a case demonstration to a medical audience, he would silently examine the patient with great technical skill while I gave the running commentary. Some of my junior-doctor friends joked about our double act, but with hindsight I came to see our peculiar pairing as testimony to the fact that to be an endocrinologist requires expert knowledge and the ability to communicate – although today, both are in short supply.

         During my first specialist clinic, I had a similarly discouraging consultation to today’s with a patient of Persian-Chinese heritage. And then he surprised me with an unexpectedly poetic 16connection. ‘Where are you from, Doctor?’ he asked. ‘My mum’s English,’ I answered, ‘and my dad is from the north of India, so I’m half Indian.’ ‘I see,’ he replied. ‘Well, I suppose that means we are both children of the Silk Road.’

         I was relieved when that patient asked me something. It seemed to offset the imbalance of half an hour’s worth of one-sided questioning, in which the unspoken understanding is that a patient will divulge any information the doctor requests. I notice now that my patient is still wearing her NHS lanyard, just visible under her jacket. In the payroll office we would be strangers, and her tiredness a private matter, but in the clinic room she will tell me anything I want to know.

         ‘How are other people responding to your tiredness? Are they being supportive and trying to help?’

         ‘Some are,’ she replies. ‘My dad says I’ll get my mojo back if I push myself to go out and about a bit more. He tries to arrange things for us to do together. But my boyfriend, ex-boyfriend, he used to get a bit irritated with me always saying I’m tired. He’d say that he was tired too.’

         The room falls quiet. In time I will come to learn that the endocrine approach to a tired patient channels the history, so that like a successively branching river, the story flows into an illness or no-illness tributary, from where the illness tributary divides again into non-endocrine and endocrine disease. But I don’t have this diagnostic skill yet, and with my pre-prepared questions all used up, we look across the desk at each other in silence. The Japanese have an expression,3 kuuki-wo-yomu, which translates as ‘reading the air’, a shorthand for the unspoken communication between two people. Yet the air between us seems not to move.

         And then the hook.

         ‘It’s not just my ex,’ she proffers. ‘I sort of get the feeling that people don’t believe me.’

         17‘Why?’

         ‘I don’t know. Maybe it’s because everyone keeps telling me how well I look.’

         ‘What makes them say that?’

         She pauses for a moment, considering the question, and then replies, ‘I’m usually quite pale. But lately, I think that’s changed. Some of my friends say I have a healthy glow these days.’

         Now that she points it out, she does appear tanned, especially for late spring.

         ‘Have you been on holiday recently?’

         ‘No.’

         ‘Do you spend a lot of time outdoors?’

         ‘Hardly any.’

         This is the first clue. We are no longer paddling in the general pool of tiredness. The consultation has taken a sharp turn into deeper, choppier waters, because people who are simply tired don’t develop a tan from sitting indoors; but people with adrenal failure do.

         
            ——

         

         Her big reveal had been a triumph of good luck over specialist skill. Nevertheless, a lead had now emerged, suggesting a possible cause of her symptoms: a problem with the adrenals. This pair of grape-sized glands sit on top of each kidney and produce one of the body’s steroid hormones, cortisol, which is quite famous nowadays because its potent role in our daily lives – from our morning jump-start to combating life’s stresses – has made it a magnet for hacks and hashtags that dub it the ‘energy’ or ‘stress hormone’. But twenty years ago, when I saw my tired patient, cortisol still languished in the endocrine textbooks and medical journals, and she would tell me later that she had never heard of it before. The 18body’s signals should take this as a tribute to the fact that their potent communication to our thirty trillion cells is something so fundamental to life that, like gravity, their internal messages tend to go unnoticed.

         This explains why, when she had been well, my patient had never wondered how it was that she went to bed tired but woke up feeling re-energised. She had never thought to ask where the tiredness had gone. Why would she, when – just like that – her bedtime exhaustion had disappeared by the next morning? It was only when she started waking up still completely spent, like a mechanical toy that someone had forgotten to wind up, that she questioned what it was that used to recharge her. The answer, she would find out, is that this overnight reset is generated by cortisol, which the adrenals release in an early-morning surge that turns the body’s key, so that the molecular gears click and cogs turn in an efficient whir of cortisol-coordinated clockwork that is felt as the drive to get things done.

         Of course, when we wake up with a renewed sense of purpose we tend to give credit to our positive mindset, or point to our laser focus if a morning meeting goes our way, when in fact it is cortisol’s signal to the brain that has powered our steroid-driven buzz. Perhaps, though, we do inherently feel this, giving a nod to our hormones when something is bigger, bouncier, brighter with the colloquialism ‘on steroids’. Steroids are so energising that during the Second World War (before they could be medicinally produced), reconnaissance suggested that the Germans were buying up South American bovine adrenal glands and extracting their steroids in a bid to invigorate the Luftwaffe’s pilots.4 If this was true, then it was a terrifying prospect – they’d be like our pilots, but on steroids! In the end, the intelligence would turn out to be unfounded, but the fear of a steroid-fuelled enemy meant that, for a time, the Allies attributed more strategic importance 19to synthesising their own steroids than to the development of penicillin.

         In a more workaday context, we see the animating effect of steroids on the brain in patients taking steroid medications for conditions such as asthma or colitis. At high doses these treatments cause behaviour changes, ranging from being a bit livelier to all-out mania; then, when the medicine is stopped, the brain’s signalling returns to baseline and the patient’s usual personality is restored.

         While cortisol’s morning message to the brain gives us the energy to start the day, its early-hours communication is also transmitted to the liver, where some dietary calories are stockpiled, in the expectation that a person cannot be both asleep and eating. It is cortisol (along with another hormone called glucagon) that keeps the sleeping body safe from overnight hypoglycaemia, signalling to the liver to release its stored fuel and turning on the tap of a pre-breakfast glucose flow into the bloodstream.

         But there remains an obstacle to starting the day: the sleeping body lies flat, and blood pressure falls overnight. Standing up after hours of recumbency could cause the already low blood pressure to plummet further, felt as an off-balance unsteadiness because of the downward rush of blood from the brain. My patient had told me she was dizzy, although my inexperience had relegated her passing mention of this to a bit-part symptom, upstaged by the story of her all-consuming fatigue. But in hindsight it was an important clue suggesting cortisol deficiency, because when all is working well, cortisol, supported by its sister adrenal hormone, aldosterone, constricts the blood vessels, and the resulting rise in blood pressure ensures that most of us can get out of bed in the morning without falling over.

         Every day, therefore, half an hour before our usual wake-up time, cortisol has already energised the brain, fuelled the body’s 20cells and augmented our blood pressure in a morning reboot that is so accurately timed that interpreting cortisol levels in a blood test can present an elephant trap, unless you know something of a person’s morning routine.

         ‘I think I’ve got a low cortisol,’ one of the SHOs had said to me during my early days at this new hospital. He’d been feeling a bit run down and so had arranged some blood tests, including one for cortisol. He handed me the lab slip; the result did look a bit borderline. And then I remembered – I’d held his pager last week so that he could go to Friday prayers.

         ‘Do you wake before sunrise to pray?’

         ‘Yes, always, every day.’

         He was not cortisol-deficient; his adrenal signalling had set him up for the day hours before the blood test was taken, peaking just before he turned to Mecca, and the test result had simply captured the tail end of his early-morning cortisol surge.

         ‘Thanks,’ he said. ‘I’m glad I checked with a specialist.’

         Play it cool.

         ‘Any time!’

         Solving the dawn-prayers puzzle had been a coup, but on reflection, the main clue in the case was that he was well. He felt worn down by the attrition of hospital life, but cortisol turned the key in the morning, winding up an energetic alertness to pray, commute and do his work; then, later on, a normal end-of-the-day tiredness set in as his cortisol waned towards its night-time nadir. We may not usually identify this adrenal hormone with the daily rise and fall in our energy levels, but there is a reason why the wisdom ‘It will all feel better in the morning’ has been handed down the generations. And should governments seek endocrine advice on international negotiations held across different time zones, they would do well to schedule the Zoom for their morning cortisol peak and their counterpart’s evening low.

         21This daily timetable of cortisol release is not, however, set by the adrenal glands. How could it be, when they are nestled deep within the abdomen, with no window on the world that could tie hormone production to the day–night cycle? Instead, the adrenals are like cortisol production factories, with output controlled by a gland that can tell the time:5 the hypothalamus.

         At first glance, the hypothalamus, buried within the darkness of the brain, might also appear an unlikely candidate for the body’s timekeeper, but it has all the information it needs because it is wired to the eye’s light-detecting cells – a neural connection that allows the body to synchronise its internal circadian rhythm to the Earth’s twenty-four-hour solar day. It is this precision time-keeping that schedules cortisol release. Shortly after midnight, the pituitary gland sitting at the base of the brain receives a go-ahead message from the hypothalamus. The pituitary responds by gradually turning up the volume on its own signal, adrenocorticotropic hormone, or ACTH. Through the early hours, the pituitary’s ACTH signal to the adrenal glands becomes increasingly loud, until finally, just before we wake up, the adrenals respond with an outpouring of cortisol into the bloodstream. Later, as cortisol levels wane, the body’s systems wind down and tiredness cedes to sleep, until, in the early hours, the hypothalamus begins to signal that it is time to start all over again.

         This circadian cycle is so inherent that even when we flip our diurnal rhythm, staying awake at night and sleeping during the day, the daily highs and lows of cortisol production cannot be retrained, which might partly explain the poor health of shift workers. I should know: I used to be one. Every junior doctor’s job involves a run of ‘nights’: a rota pattern of daytime rest, followed by working overnight, often for several nights in a row. ‘I’m on nights’ is a code we medics all understand, and etiquette requires an expression of sympathy that, with a grimace or sigh, acknowledges 22the queasy dread of starting work just as cortisol has tanked for the day. I used to find the dizzying nausea and sinking fatigue of working through hours of rock-bottom cortisol would reliably hit at 2 a.m. By six o’clock, though, as my adrenal cortisol production started to gear up, I was suddenly reinvigorated, although at this point, mind was probably also moving matter, with the slow, reassuring filling-up of the staff car park promising that the day shift were on their way.

         Is this how my patient always feels? Is the low-cortisol netherworld exhaustion of an overnight shift worker all that she has come to expect from the day? She has certainly told a story suggesting this.

         With the history complete, we move on to the examination. I start with her hands, and when I hold them in mine, I notice that her tanned wrists lack a watch mark. Her hands are carefully kept and softly moisturised, with short, neat nails, and I admire that she has spent some of her precious energy on taking care of them. She is wearing a diamond eternity ring on the fourth finger of her right hand. ‘It was my mum’s,’ she says, when she notices me looking at it. I turn her hands over. The usually discreet, quietly undulating lines of the palmar creases are prominently drawn in a rich, earthy brown, the life line, fate line and health line suggesting a ‘tan’ coloured in not by the sun, but by the pathological pigmentation of adrenal failure. I let go of her hands and then look at her, and close up there is something not right about her ‘healthy glow’. It’s her uniformly tanned face that appears anomalous; usually, the sun preferentially hits the so-called ‘visors’ of the face – the prominences of the nose and cheekbones – tanning them slightly darker than the flatter forehead or jawline. Her ‘tan’, though, shows none of this subtlety of shading, and instead has an almost wooden lack of patina, like a piece of furniture too densely stained by an overzealous restorer’s tinted wax. 23

         
            ——

         

         It was Dr Thomas Addison who, in 1855, first made the connection between adrenal disease and ‘a peculiar change of colour6 in the skin’.

         Addison, the son of a Cumberland grocer,7 was an awkward, shy, sensitive man who rose to be senior physician at Guy’s Hospital, yet could never shake the feeling that in the debonair, well-connected world of London medicine he remained a rank outsider. Either unable or unwilling to feign the solicitous emollience needed for a successful private practice, Addison instead adopted a stern, haughty manner.8 He was ‘pompous and proud’,9 one contemporary concluded, labels which reassured Addison that the mask had not slipped and the merciless depression that had hounded him10 all his life remained concealed. His unrivalled intelligence, though, was obvious. He was considered ‘shrewd and sagacious11 beyond the average of men’, and other physicians frequently sought out his opinion, while in those students and patients at Guy’s who saw beyond his abrupt, taciturn manner he inspired loyalty and admiration as a gifted teacher and dogged diagnostician.

         Addison was particularly intrigued by cases of an illness that ‘makes its approach in so slow12 and insidious a manner, that the patient can hardly fix a date to his earliest feeling of that languor’.

         ‘I’m so tired. I can’t quite tell when it all started.’

         In his now classic 1855 monograph, Addison collected eleven cases presenting with ‘an increasing indisposition to exertion’13 in which ‘the appetite fails; extreme languor and faintness supervene … the debility becomes extreme, the patient can no longer rise from his bed, the mind occasionally wanders, he falls into a prostrate, and half torpid state, and at length expires’. But it wasn’t just the extraordinary lethargy that captivated Addison. Why, he 24asked, were these patients also tanned by ‘a most remarkable14 … characteristic discolouration, taking place in the skin … [in] various tints, or shades of deep amber or chestnut brown’? Like Henry Patten,15 a twenty-six-year-old carpenter and window-blind maker who had ‘several patches of darkened skin’. And a middle-aged man, recorded as ‘R.H., Esq.’,16 who had skin ‘patches of a rather deep chestnut-brown colour’ (R.H.’s superior social standing as a member of the bar perhaps conferring on him the courtesy of a pseudonym).

         It was only at post-mortem that the pathological link between Patten, R.H. and the other nine patients was found: diseased adrenal glands, ‘as hard as stones’.17 But with the function of the adrenals still mysterious and the body’s signals as yet unheard, it would take twentieth-century scientists to decipher that the ‘general languor and debility’18 of Addison’s eleven patients were symptoms of the terrible, enervating fatigue of cortisol deficiency. And Addison had been dead for seventy years when, in 1930, the first patient with adrenal failure19 had the missing hormone replenished with an injection of pulverised bovine adrenal glands. Two decades later, following a major intensification of efforts during the war, this treatment was superseded when the first medicinal steroids were synthesised.20

         Nor did Addison live to hear the explanation for the tanning of his patients’ skin. As the adrenals fail, the resultant cortisol deficiency is detected by the pituitary gland. Since the pituitary hormone ACTH is the signal to the adrenals to make cortisol, the pituitary has the ace in the hole when it comes to rescuing the flatlining adrenal glands. Usually, ACTH signalling is set to a strict circadian timetable, but sensing the danger, the pituitary now pummels the adrenals with more and more ACTH in a last-ditch attempt to rouse the moribund glands. ACTH itself does not tan the skin, but it is made from a precursor hormone that 25does, by signalling to skin cells to make melanin – the bronze-brown pigment of a tan.

         Thomas Addison did, however, live long enough to see his theory on the rapidly fatal, pigmented fatigue of adrenal failure either ignored or, worse, ridiculed by some of the great medical men of the day. Wounded by the derision and increasingly paranoid that an up-and-coming protégé at Guy’s was being feted in a plot to oust him, Addison sunk into the melancholic depression21 that had long stalked him. He became plagued by insomnia and so miserable and wretched that some nights his colleagues hurrying home22 from emergency calls would spot him pacing the streets around the hospital in the early hours. He’s visiting women of the night, they whispered.

         Addison had devoted his life to Guy’s, putting off marriage until he was fifty-two23 and taking leave only for his annual visit to Cumberland. In March 1860, after forty years in its service, Addison fled the hospital, abruptly resigning his post, before leaving London to convalesce in Brighton. Soon after, he wrote to his medical students, apologising for his sudden departure owing to ‘a considerable breakdown in my health’24 and assuring them ‘that nothing was better calculated to soothe me than the kind interest manifested by the pupils of Guy’s Hospital during the many trying years devoted to that institution’.

         Three months later, while walking in his garden one June evening, the physician was summoned in for dinner. Appearing to head towards the front door, he instead made a sudden dash25 from the two attendants tasked with watching him. With the orderlies in pursuit, he mounted the front wall of his home overlooking the lightwell, from where Thomas Addison jumped to his death.

         
            ——

         

         26All eleven of Addison’s cases had been written up following their post-mortem examination in the hospital’s Dead House, but a century and a half later we have a test to diagnose adrenal failure in living patients. In fact, the sheer number of hormone tests that we are now able to choose from can appear perplexing to a non-specialist, and the riddle of their interpretation bewildering to the uninitiated. ‘You’re going to be one of the clever doctors,’ my first boss, an orthopaedic surgeon who preferred power tools to blood tests, said when I told him I wanted to be an endocrinologist. I appreciated the compliment, although I subsequently found out that the endocrine testing paradigm is more straightforward than outsiders would have you believe: if you think there is too much hormone, run a test that aims to suppress it; if you think there is too little, give a test substance that tries to rev it up.

         When I started as a registrar, I printed out a one-hundred-and-fifty-page treatise26 of these hormone investigations and how to perform them – the gospel of endocrine testing, according to the London teaching hospital in charge of my training programme. This document is considered to be of such value that it’s known to many English endocrinologists as ‘the Bible’. In those days, my clinic room didn’t have a PC (or at least none that I remember ever switching on), and so instead of this endocrine-testing compendium being just a few clicks away, I toted the Bible with me, its reassuring heft carried like a miasma-shielding relic.

         ‘I think you are feeling so tired because your adrenal glands aren’t producing a hormone called cortisol,’ I say to my patient, describing the energising steroid boost that she appears to be lacking, as well as the significance of her tan. ‘So the next step is to do a test to check how much cortisol your adrenals can make.’

         ‘What will the testing involve?’ she asks.

         ‘Your pituitary gland tells your adrenals to make cortisol by sending out a go-ahead signal called ACTH,’ I explain. ‘You can picture 27it a bit like a horse and jockey: your adrenal glands, the horse, are geed up by the ACTH jockey. In the test, you’ll be given an injection of ACTH, and then we’ll do blood tests to measure how much cortisol the ACTH can get your adrenal glands to release.’

         I have already reached the limit of my knowledge of testing for adrenal failure. In the moment it takes her to respond, I wonder, if she wants to go into things in more detail, whether I can just reach into the red bicycle pannier under my desk and nonchalantly pull out the Bible. But then I remember that when my brother and I were younger, we once went for travel vaccinations ahead of a family holiday, and before giving each injection, the doctor confirmed the dose in a pharmacopeia.

         ‘What was wrong with that guy?’ my brother asked as we headed out of the clinic.

         ‘How do you mean?’ I replied.

         ‘I thought it was a bit strange he was checking things in that book.’

         ‘It’s probably a good thing,’ I said. ‘I think he was being conscientious.’

         ‘Well, I’m not sure I like a doctor who has to keep looking things up,’ my brother objected.

         The conversation stuck with me. ‘I’m not sure I like a doctor who has to keep looking things up.’ No, I decide, this is not the time to be reading the Bible.

         Thankfully, my patient doesn’t ask anything else about the adrenal test itself, only the logistics, and when I explain it will take about an hour and a half all in, she says she will book a couple of days off work: one for the hospital visit, and the following day to rest and recover.

         This is the first adrenal testing I have arranged, yet I’ve seen a few patients who were tired all the time. Surely, checking all of them for adrenal failure would have been the thorough thing 28to do? I was a novice specialist, but in my time as an SHO in an august endocrinology firm I had done a lot of ACTH stimulation tests, even if I hadn’t ordered them. I’d read the notes, labelled the tubes, taken the blood, run the samples to the lab and listened to the specialists debating the results. This seemingly wax-on-wax-off routine had, in fact, taught me the summum bonum of endocrine investigations: our responsibility is to listen to a patient and test only those whose accounts suggest a hormone problem.

         Before ordering a test, we must have a fairly certain idea of what the result will be; in other words, the ‘pre-test probability’ of an endocrine illness must be high, and the test used to confirm a story of a faulty hormone signal. If we instead believe that a test can tell a patient’s story, or we do them ‘just in case’ or ‘to cover all bases’, even when the history tells us the pre-test probability of hormone dysfunction is low, then we run the risk of a ‘false positive’ result. This leaves us with a set of numbers that can easily transmute into a label of disease where none exists, inflicting a burden on a patient who, in fact, was not a patient at all.

         Left unchallenged, a false positive introduces the potential for harm, which can range from starting on unneeded hormone medication to unnecessary operations. ‘Grey-area’ blood tests, an ‘equivocal’ specimen or ‘indeterminate’ imaging could lead to a healthy pituitary gland removed here, a blameless adrenal gland excised there – life-changing outcomes for a patient who was put on the diagnostics conveyor and couldn’t get off in time.

         My patient’s case, though, was so peppered with clues that even a rookie detective could see they pointed to the need to test her for adrenal failure. Now, a week later, gathered at our firm’s results meeting, we can see her tests projected onto a pull-down screen on the far wall.

         ‘The next case’, I begin, ‘is a thirty-one-year-old woman who presented with feeling tired all the time. On examination she was 29tanned, including pigmentation of the palmar creases.’ Everyone gazes at the screen displaying the neatly tabulated numbers of her cortisol results. Her adrenal glands had been unable to respond to the ACTH ‘gee-up’ injection, and the cortisol level had refused to surge. The consultant remains silent, waiting for my conclusion. ‘The tests support a diagnosis of adrenal failure,’ I venture. He does not respond.

         When I prepared my patient’s results for the meeting, I checked them and then checked them again. She’d failed the test. At least, she had done according to my reading of the Bible. The SHO sitting next to me has the patient’s case notes balanced on her lap, her pen poised for the final case resolution. The consultant remains silent, his eyes fixed straight ahead on the projector screen. Then: ‘I agree.’ He does not look at me, but his head nods approvingly – and with the leader’s assent I have just bagged my first diagnostic trophy.

         ‘What shall I write?’ the SHO whispers.

         ‘Addison’s disease,’ I murmur back, the eponymous syndrome of adrenal failure named for the man who, despite the naysaying of the medical grandees, would be posthumously recognised as having been right all along.

         
            ——

         

         I explain the diagnosis of adrenal failure to my patient when she comes back to the clinic the following day, and when I ask if she has any questions, she says she’d like to know what caused it. ‘No one’s really sure,’ I reply.

         Some of Thomas Addison’s patients had tuberculosis, an infection that withers the adrenals, rendering them ‘hard as stones’ and obliterating their cortisol production. But TB is far less common today; the ‘consumption’ of Addison’s Victorian London has been 30beaten into retreat by improved sanitation and better living conditions, and although people do still contract it, we’ve had antibiotics since the 1950s that can cure the infection. Despite the taming of tuberculosis, cases of adrenal failure still persist, though nowadays they are mostly caused by autoimmunity, the body’s attack on itself.

         ‘You’ve lived with your adrenal glands for thirty-one years,’ I explain. ‘Then suddenly, and for reasons we don’t understand, your immune system decided that your adrenals don’t belong to you and shouldn’t be there. It’s a bit like how the immune system responds when it detects viruses or bacteria that have got into the body. Well, in the same way those infections get nuked, once your adrenals are seen as some sort of intruder, your immune system launches an attack and wipes them out.’

         She looks at me, and I hope that my description of this Space Invaders-like game of the immune system versus the adrenal glands has made some sort of sense. On reflection, it isn’t a bad analogy, and many years later I will hear a similar one when I develop an autoimmune illness myself.

         
            ——

         

         I am on my way to Guy’s Hospital to see a dermatologist about some stark white vitiligo patches that appeared when my immune system attacked the pigment in my skin. When I search online for directions to the clinic, I discover on the hospital’s website that its now world-leading dermatology department27 was founded in 1824 by Thomas Addison.

         The dermatologist is clever, kind and patient. He explains that with my strong family history of autoimmune disorders, I have an inherent risk of developing one myself. That genetic risk, he says, is commonly triggered by stress, so have I been under pressure lately?

         31‘I’ve just written a book about weight loss,’ I volunteer.

         ‘Congrats,’ he replies, ‘but I guess that was fairly stressful?’

         ‘Not really. In fact, I loved it – well, except for the people who go online just to give you a kicking.’

         ‘Horrible,’ he sympathises, and I nod because I’m sure his clinic is as busy as mine, and it seems unfair to take up his time explaining that I had stopped looking after reading the venomous outpourings of ‘Velociraptor’ (or some username like that), which had felt like a thump to the throat.

         The dermatologist gives me a prescription for a skin gel that acts as an immune-system bulwark, and while waiting for it to be dispensed, I pass the time by wandering the corridors of Guy’s, until, behind the pharmacy in a dimly lit backwater, I run into Thomas Addison.

         In his portrait, Addison looks like every other Victorian good old boy, with his mutton-chop whiskers, silk cravat and frock coat – exactly the sort of physician–aristocrat whose name would be given to a syndrome. I gaze at him, but he does not make eye contact; his head is turned to the right and his eyes are downcast, whether in thought, shyness or defiance, his inscrutable face makes it hard to tell.

         Next to the portrait is Addison’s potted biography: his contribution to Guy’s, his devotion to his patients and students, and his suicide, although it doesn’t mention his desperate flight from the hospital or that in the shame of his death, neither the British Medical Journal nor The Lancet28 ran his obituary. I used to think that someone who has a disease named after them must have been lauded, establishment, in the club. Before I discovered otherwise, it had never occurred to me that in my clinics and lectures I had in fact been name-checking an underdog. I feel a sudden fierce urge to say sorry to him. On whose behalf, I am not sure. And then my number dings up on the pharmacy’s display to indicate 32my skin gel is ready. Later that day, I apply the medicine over the sprawling white patch of neck vitiligo that marks the spot where ‘Velociraptor’ had struck me.

         
            ——

         

         ‘I’m going to start you on a cortisol replacement tablet called hydrocortisone,’ I tell my patient, as I write a prescription for the synthetic hormone medication, along with a drug form of aldosterone – another adrenal hormone, needed to augment blood pressure – which has also been silenced by her adrenal glands’ failure.

         ‘These medications will replace the hormones that your adrenal glands can’t make any more,’ I explain, ‘and they will make you feel so much better. You’ve been running on low power for a while, like when your mobile phone is running out of battery. The steroid tablets will make you feel like you’ve been recharged.’

         She smiles tentatively. ‘Wow,’ she says at the prospect of the miraculous-sounding hormones that promise to plug her back in. ‘And this medication is forever?’

         ‘Yes,’ I reply. ‘Your adrenal glands will never recover, and since we cannot live without the hormones they make, you will have to take the replacement medication every day from now on, for the rest of your life. And this is important: when you take the tablets has to be as precise as possible. What we’re trying to do here is mirror the timetable your body used to follow when it was able to produce cortisol, so it’s essential that you take the first dose as soon as you wake up.’

         We talk some more about the timing, and she makes some careful notes on the back of her appointment letter. But no matter how studiously she keeps to the schedule, modern medicine is not as accurate as the adrenals and their morning cortisol release, 33which is meticulously set for just before waking. The tablets are an imitation of the body’s signalling, not a perfect copy. Taking the medication is like having to send a daily instruction letter to the body’s cells, with all the requisite steps deliberately, consciously followed: write, seal, post. Our adrenal glands, by contrast, ping out their signals like a timed send of a mass email – re: energy boost, re: daily pep, re: overnight restorative wind-up – messages that we, incredibly, have played no part in writing.

         And while the hydrocortisone will right my patient’s hormone deficiency (in this way, much of endocrinology is hormone replacement therapy), we cannot replicate the body’s moment-to-moment recalibration of its perfect equilibrium. Unlike the fixed dose of hormone tablets, the body’s signals are adaptable. If, for example, we miss a meal, the risk of hypoglycaemia is averted by a rallying burst of cortisol from the adrenals that props up the blood sugar; and when the Earth tilts away from the sun for the winter, the hypothalamus will subtly adjust its circadian timekeeping accordingly.

         ‘There’s one more thing we have to cover,’ I say. ‘We talked about cortisol being the hormone that gives us energy. Well, it does another very important thing too. Cortisol is also the body’s hormone for dealing with stress.’

         Stress hormone, she writes on the back of the letter, in large cursive script.

         ‘Usually,’ I continue, ‘when all is working well, if the body is under stress, then the adrenals will send out lots of extra cortisol to handle it.’

         ‘So I guess that with the adrenal gland problem I can’t do that any more?’

         ‘That’s right. Which means you’ll need to take extra hydrocortisone medication to try to mimic the cortisol stress response.’

         ‘Okay, so when I feel stressed, I should take more tablets?’

         34‘Well, yes, sort of.’

         I stop. I need a moment to plan how to phrase this. The situations that we doctors consider to be stresses, such as an infection or having a medical procedure, are obvious and infrequent events with clear protocols for steroid dosing. This I can explain, giving her an information leaflet and booking her back in next week to see our nurse specialist for reinforcement of the ‘sick-day rules’.

         But she is not asking about having bad flu or undergoing surgery. She means ‘stress’ – like we all do – as the hand-to-hand combat of everyday life. Cortisol signalling, when it works, is turned up in the face of daily ‘dangers’ like an unreasonable deadline, money worries or a family skirmish. It is not, however, the adrenals that sense the stress and how pugnaciously to respond to it; they are the cortisol production factory, not the supervisor. Instead, it is the hypothalamus, one of the brain’s most ancient structures, that scans the information it receives for threat – stony faces at your big presentation, a letter on the doormat from the bank, patient cases that are too complex for a neophyte’s skill set – and then responds by instructing the adrenals to ramp up cortisol release.

         This is the ‘stress response’, a piece of physiological warfare that has been highly preserved through evolution, with cortisol the five-star general preparing the body for the fight: brain alert, system energised, muscles fuelled, blood pressure up. Then, when the threat passes, the stress response stands down – until the next time.

         Some stress, however, is more permanent, and over time a hormone upsurge that was beneficial becomes maladaptive, manifesting in conditions like high blood sugar, low mood or insomnia. These days, the ‘chronic stress response’ has made cortisol a social media star, with ‘#cortisol’ garnering almost a billion views29 on TikTok alone – although this signal, which we need to stay alive, is frequently recast as a baddie hormone by a wellness industry replete with tips and tricks for suppressing it. You can 35mix an ‘anti-cortisol cocktail’, say, or take a ‘cortisol calming’ supplement. The problem with these ‘fixes’ is that cortisol runs high when the hypothalamus perceives danger, and this primeval gland does not have receptors for a cocktail’s coconut water or a supplement’s herb root oil. Rather, the hypothalamus’s finely honed danger surveillance is dialled down when the threat subsides, or our perception of it does, as we find solace in the passage of time, fulfilling activities, faith, family or friends.

         ‘This will give you the information you need,’ I say, passing her the ‘Stress and Your Hydrocortisone Dose’ leaflet across the desk.

         She starts to flick through the stapled sheets, which have been photocopied so many times that some of the pages look almost mottled. ‘So,’ she says, skimming the text, ‘I should take more hydrocortisone if I get an infection or if I’m having an operation?’

         ‘Yes, to cover you for the stress.’

         ‘It also says I need more steroid medication if I have a “severe shock, e.g. bereavement”.’

         ‘That’s right.’

         ‘But it doesn’t say how long to carry on with the extra steroid tablets after a “severe shock, e.g. bereavement”.’

         ‘No.’

         The prescription pad does not have an answer for that, although her adrenal glands would have known.

         ‘Okay, well, maybe I can ring up if something terrible like that happens?’

         ‘Good idea. And it’s also important to get in touch with us if you need a procedure of any kind in the future, like an endoscopy or surgery.’

         ‘No problem. I will.’

         Once cortisol was identified as the adrenal stress hormone, various ‘stress response’ drug regimens were trialled through the 1940s and ’50s in patients with Addison’s disease who were 36undergoing surgery. In November 1955, a paper in the American Medical Association Archives of Surgery30 described three patients with adrenal failure and the steroid replacement protocol to cover them for the stress of an operation. ‘Case 3’ was a thirty-seven-year-old man with Addison’s disease who was having spinal surgery. ‘Case 3’, it would later be revealed, was a junior senator from Massachusetts called John F. Kennedy.

         Seven years before the operation, Kennedy had collapsed while on a trip to London and was diagnosed with Addison’s disease by a fashionable Harley Street man, who pronounced, ‘That young American …31 he hasn’t got a year to live.’ While Kennedy defied the doctor’s prognosis, by the late 1950s rumours that he had Addison’s disease were swirling around Washington; his permanent tan, opponents whispered, was due to adrenal failure rather than long summers spent at Hyannis Port. In the run-up to the 1960 presidential election, the Kennedy camp repeatedly denied the allegations, with Robert Kennedy declaring32 that his brother ‘does not now nor has he ever had an ailment described classically as Addison’s disease’. This was, of course, a clever political sleight of hand. Bobby Kennedy’s obfuscation hinged on the medical technicality that the ‘classic’ cases of adrenal failure described by Thomas Addison had been caused by tuberculosis, whereas his brother’s condition was likely to have been autoimmune in origin.

         The smoke and mirrors of the Kennedy campaign worked, successfully concealing JFK’s disease from the American public. Instead, his tan and easy smile projected an image of youthful vitality that contrasted favourably with the grey pallor and shifty ‘Tricky Dicky’ image of his opponent, Richard Nixon. After winning the election, cortisol replacement sustained Kennedy through his presidency (although his persistent tan suggests he could have done with a higher dose). And when he was under stress, ranging from an imminent press conference33 to the thirteen days of the 37Cuban missile crisis,34 Kennedy would take extra steroid medication to bolster him. When his medical records were made public four decades after his assassination, some of the wilder conspiracy theories suggested that he might have survived had the doctors in Dallas35 given him enough extra steroid to cover for the stress of being shot. A more sober assessment might conclude that after bullets through the neck and head, even the magical healing power of cortisol could not have revived him.

         Kennedy’s collapse in London was caused by an ‘adrenal crisis’, the life-threatening emergency of cortisol deficiency. Nowadays, we use the word ‘emergency’ to denote a sudden medical catastrophe, but its etymology stems from the rising-up36 of a drowned body and its ‘emergence’ at the water’s surface. My patient had been a swimmer in distress. But unlike Thomas Addison’s cases, submerged and unreachable, we now had a lifeline to throw her. The hydrocortisone would keep her safe, replenishing her cortisol and averting a crisis.

         Soon, she is in a routine. She keeps her hydrocortisone on her bedside table and takes a tablet as soon as she wakes up at six o’clock. By a quarter to seven, the synthetic cortisol signal is transmitting to its target cells and the message is received loud and clear: her blood pressure rises, glucose pours into her bloodstream, her brain is alert, and she has energy. A hormone replacement tablet has switched her on for the day ahead.

         I see her in the clinic a few weeks later. Now there is an easy flow to her movement when she walks in from the waiting room, and when she talks she gesticulates, and the stones of her mother’s ring catch the fluorescence of the overhead strip lights. I notice her tan is fading because the pituitary gland is now receiving cortisol. The pituitary does not know or care if the hormone comes from the adrenals or from tablets; all that matters is that there is now enough cortisol in the system, so the pituitary can turn 38down the level of its ACTH salvage signal, which tanned her skin as collateral damage along the way. Her previously glassy eyes are now looking at me with a lively curiosity, and when I read through her chart, the weight record notes that she has gained two kilograms. ‘I’ll have to start watching it,’ she says, but she is smiling, and the curls of her loose dark hair bob around her face as she speaks.

         She has stopped writing to-do lists, she tells me, because doing the laundry, cooking dinner and making it to work do not require so much of her now. She still gets tired, but it’s an ordinary end-of-the-day feeling, especially if she’s been busy. Like last weekend, when she took her nephew to feed the animals at the petting zoo. She was tired that evening, but once she slept and took her hydrocortisone early the next morning she felt revived again.

         She is standing up to leave now, slipping her repeat prescription into her handbag before putting on her coat. I was on call last night, up late in the Emergency Department, and I’m tired today. But the appointment has buoyed me up, the success of her treatment, her happiness and vigour moving the air between us and hurrying away my tiredness – mens agitat molem – at least for the time being.

         This, I will learn, is endocrinology at its purest and most satisfying: listening to a story – the tired, tanned patient who hasn’t been out in the sun – detecting the signal amid the noise, then neatly replacing the missing hormone so that, just like flicking a switch, the communication system works again.

         ‘It’s great to see you so much better,’ I say. ‘I think the hydrocortisone has done the trick.’

         She stops buttoning her jacket and looks up at me. The spring sunshine infuses through the clinic-room windows, backlighting her curls and dappling her face in a dreamy mid-afternoon light. ‘It feels like magic,’ she says.
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