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Episode 2: The Body From First Principles

This episode teaches the biology of eczema well enough that you could sit across from a dermatologist and follow every word, and well enough that you can tell when a competitor’s ad, or one of our own documents, has bent the science. We will go from the outside of the skin inward, then into the immune system, then into the itch, and then into the question every sufferer asks, which is why the disease comes and goes. Each section ends with the plain sentence you would use with a buyer, because knowing the mechanism is only half the job and saying it in her words is the other half.




The top layer and what it is made of

The outermost layer of skin is called the stratum corneum, and it is thinner than a sheet of paper. It is made of flattened dead cells called corneocytes, stacked fifteen to twenty deep, with a waxy mixture of fats packed into the spaces between them. Dermatologists teach this with a picture of bricks and mortar, where the cells are the bricks and the fats are the mortar. The fat mixture is roughly half ceramides by weight, about a quarter cholesterol, and the rest free fatty acids, arranged in tight sheets that water cannot easily cross. The skin’s barrier function lives almost entirely in this thin layer.

The barrier does two jobs. It keeps water in, so the living skin underneath stays supple, and it keeps the outside world out, meaning soaps, detergents, pollen, dust mite droppings, food proteins on the hands and bacteria. When the barrier fails, both jobs fail together. Water escapes faster, which dermatologists measure as transepidermal water loss, and things from outside get in more easily, where they meet the immune cells that live in the skin. This weak barrier is the first half of eczema.




Filaggrin, the protein that made eczema a barrier disease

The most important single discovery in eczema research in the last twenty years came in 2006, when a group led by Irwin McLean in Dundee, with Colin Palmer as first author, published in Nature Genetics that loss-of-function mutations in a gene called filaggrin were a major risk factor for atopic dermatitis. Filaggrin is a protein that helps collapse and flatten the skin cells as they move upward, so they stack neatly, and when it breaks down it turns into a set of small molecules called natural moisturising factor, which hold water inside the cells and help keep the skin surface slightly acidic. People who carry a broken copy of the filaggrin gene build a top layer that holds water poorly, sits at a higher pH, and lets things through.

These mutations remain the strongest known genetic risk factor for eczema, and they also predispose people to asthma, hay fever and peanut allergy, which is part of why these conditions travel together in families. They are common in Europeans, carried by somewhere around seven to ten percent of the general population of northern Europe, and in some northern European eczema cohorts they turn up in a quarter to half of patients. They are much rarer in many African and Asian populations, where other barrier genes seem to matter more. So the honest picture has three parts: filaggrin faults are the clearest proof that eczema can start from the barrier, they explain a large share of cases in people of European descent, and most people with eczema worldwide do not carry one. Keep this in mind when any copy, including ours, tells every reader that she was born with a broken barrier.

Eczema skin is also short on ceramides, and that part holds across ethnic groups. Measurements of eczema skin repeatedly show lower total ceramides and a shift toward shorter-chain ceramides that pack less tightly, and the shortage shows up even in skin that looks normal. Part of the reason is inflammation itself, which we come to next.

When you explain this to a buyer, the plain sentence is that her skin’s top layer runs low on the natural oils it uses to hold water in and keep everyday things out, so water leaks out, things get in, and the skin reacts.




The immune half

The second half of eczema is the immune system. Immunologists divide the body’s inflammatory responses into types. Type one is the response tuned to viruses and bacteria inside cells. Type three handles certain bacteria and fungi on surfaces. Type two evolved to deal with parasites like worms and is the response behind allergies and asthma. Atopic dermatitis is, at its core, a skin disease of type two inflammation, especially in its early and acute phases, with type twenty-two and some type one activity layered on as it becomes chronic.

The key messengers have names you will see on drug labels. Interleukin four and interleukin thirteen are the central type two signals. Interleukin thirty-one is the itch signal. Thymic stromal lymphopoietin, usually shortened to TSLP, and interleukin thirty-three are alarm molecules that stressed or scratched skin cells release to call the immune system in. Dupixent blocks the shared receptor for interleukin four and thirteen. Adbry and Ebglyss block interleukin thirteen. Nemluvio blocks the receptor for interleukin thirty-one. The JAK inhibitor pills and creams block the machinery inside cells that many of these messengers use to pass their signal on. Every modern eczema drug is aimed at some part of this chain.

Here is the part that makes eczema a loop. Interleukin four and thirteen do more than inflame the skin. Laboratory work has shown that they switch down the production of filaggrin, loricrin and other barrier proteins, and they change the way skin cells make ceramides, shifting them toward the shorter, leakier kinds. So a weak barrier lets irritants in, which wakes the immune system, and the immune response then weakens the barrier further. Dermatologists used to argue about which came first, a debate they called outside-in versus inside-out. The current view is that both directions are real and they feed each other. In infants with filaggrin faults the barrier often goes first. In adult-onset eczema, the immune side often seems to lead.




The bacteria

The third player is Staphylococcus aureus, a common bacterium that lives harmlessly in many people’s noses. On eczema skin it overgrows. Studies report it on the majority of lesional eczema skin, around eight in ten patients in some cohorts, and on more than half of non-lesional skin in the same people, against a small fraction of healthy controls. A landmark 2012 study by Heidi Kong and Julie Segre at the National Institutes of Health sequenced the skin bacteria of eleven children with moderate to severe eczema over time and found that the share of Staphylococcus, especially aureus, rose during flares and fell after treatment, and that the share tracked how bad the disease was. In the more severe children a single strain tended to take over during a flare.

Staph aureus makes things worse in several ways. It releases toxins that trigger mast cells, enzymes that break down the skin’s top layer, and proteins called superantigens that switch on large numbers of immune cells at once. Inflamed skin, for its part, makes fewer of its own antimicrobial peptides, which helps the staph thrive. This is the scientific basis for two things you will see in the market: the dilute bleach bath, which aims to cut bacterial load, and the competitor pitch from Emuaid and Sven’s Island that eczema itch keeps returning because of bacteria. The bacterial story is real biology. Whether a given cream fixes it is a separate question that needs its own evidence.




The itch

Itch is the symptom sufferers rank as the worst, and it is the one most misunderstood. Most people think of itch as a histamine problem, because a mosquito bite or a hive itches through histamine released by mast cells, and antihistamines like Benadryl and Zyrtec block it. Eczema itch mostly runs on different wiring. A 2017 paper in the journal Cell by Landon Oetjen and Brian Kim showed that sensory nerves in the skin carry receptors for interleukin four, thirteen and thirty-one, so the same immune messengers that drive the rash talk directly to the itch nerves and make them more sensitive. Mice whose nerves lacked the interleukin four receptor scratched far less in an eczema model. Later work found that these messengers sensitise human sensory nerves to many itch triggers at once.

The practical consequence is large. Antihistamines do little for the itch of eczema, and both the American Academy of Dermatology’s 2023 guideline and the allergy societies’ guideline recommend against using them as eczema treatment, leaving a role only for the sedating kind to help a patient sleep. When a buyer tells you she takes Benadryl every night and still scratches, she is describing exactly what the science predicts. On the other side, drugs that block interleukin thirty-one or the interleukin four receptor tend to calm the itch within days, often before the rash looks much better, which patients notice and talk about.

The itch also changes the nerves over time. In chronic eczema, nerve fibres grow up into the outer skin, and the skin develops what researchers call alloknesis, where a light touch, a shirt seam or a change in temperature registers as itch. That is why sufferers describe the itch as “bone deep,” a phrase that turned up independently in all four of Phoilex’s sufferer language banks. It feels like it comes from underneath because, in a sense, the alarm system itself has been turned up.




The itch-scratch cycle

Scratching relieves itch for a moment by sending pain signals that briefly override it, and the relief is genuinely pleasurable, which is part of why people cannot stop. The cost is that scratching tears the barrier, lets more irritants and bacteria in, releases more alarm molecules from damaged skin cells, and brings more inflammation, which brings more itch. Over months, repeated scratching and rubbing thickens the skin into leathery plaques with exaggerated lines, called lichenification, which itch on their own. Dermatologists call this the itch-scratch cycle, and every competitor in the market names it, including Emuaid in the headline of its eczema page. The cycle is real and is one of the main reasons eczema persists, but naming it is no longer news to this buyer.




The night

Itch gets worse at night for several reasons that stack together. The body’s own cortisol, which suppresses inflammation, is at its lowest in the late evening and early night. Skin temperature rises as the body prepares for sleep, and warmth increases itch. Water loss through the skin is higher at night. And at night there is nothing else to pay attention to. A cross-sectional study of two hundred and forty-one adults with atopic dermatitis confirmed a daily rhythm to the itch, with the evening and night worst. Pooled studies put sleep disturbance in roughly half to four in five children with eczema and a third to nine in ten adults, depending on how it is measured.

This is the biology behind the most powerful image in our corpus, the bloody sheets. People scratch in their sleep without knowing it and wake up to blood on the bedding. One Reddit poster wrote that her bedsheets often looked like a crime scene. A commenter on one of our own ads listed what ten years of eczema had cost him as “itch, sores, bloody sheets, and mental anguish.” When a parent says her child scratches in his sleep, she is describing the circadian rhythm of type two inflammation, and she is also describing the reason she is exhausted.




Why flares come and go

This section answers the central question of the whole episode. Eczema relapses and remits, meaning it flares up, calms down, and flares again. Sufferers experience this as random, and the market fills that randomness with theories about food, stress and hidden causes. The science gives a more useful answer in three parts.

The first part is that skin which looks clear after a flare is not back to normal. Studies of non-lesional eczema skin, meaning skin that looks fine to the eye, find a weaker barrier, higher water loss, abnormal immune markers and more staph than healthy skin. After a flare is treated, the redness and itch go first, and the deeper abnormalities take weeks longer to settle. Some researchers call this minimal persistent inflammation. It is why a patch that looks healed after five days of steroid cream can flare again a week after the cream stops.

The second part explains why the comeback happens in the same spot. Immunologists have found that after an inflammatory skin disease clears, a population of immune cells called tissue-resident memory T cells stays behind in the skin at the site of the old lesion. These cells remember what they were doing and can restart the inflammation quickly when provoked. This work is most developed in psoriasis, where it explains why plaques return in the same places, and growing evidence points the same way in eczema. Combined with the leftover barrier weakness, it explains the experience sufferers describe in their own words: it always comes back in the same place.

The third part is triggers. A flare usually needs a push, and the pushes are ordinary: dry winter air, overheating and sweat, wool and rough fabrics, harsh soaps, hot showers, a cold, a staph overgrowth, hormonal change, and stress. Stress deserves a special mention because sufferers rank it high. A 2020 National Eczema Society survey in the United Kingdom found that stress was the single most commonly reported trigger, named by fifty-seven percent of women and forty-one percent of men. A 2026 study in the journal Science from Fudan University showed, in mice, that psychological stress activates a set of sympathetic nerves running into the skin that draw a type of immune cell called eosinophils in and worsen dermatitis. For some people, specific allergens such as dust mite or pet dander also play a part, and in a minority of young children, foods can.

Put the three parts together and you get the model this course will use from here on. Eczema skin sits between a quiet, half-healed state and an active state. The half-healed skin is primed to react, especially at old sites. Ordinary triggers push it over the edge. If the quiet state is looked after, through barrier care and, in mainstream medicine, a little anti-inflammatory treatment at the usual sites, the skin is less primed and the same triggers push it over the edge less often. If the quiet state is ignored, the next flare is only a matter of time and trigger.




The atopic march

Eczema often comes first in a sequence that doctors call the atopic march: eczema in infancy, then food allergy, then asthma and hay fever later in childhood. Not every child follows it, and the sequence is better understood as a tendency than a law. The explanation that has gained ground is the dual-allergen exposure hypothesis, proposed by Gideon Lack. It says that when food proteins such as peanut meet the immune system through broken, inflamed skin, the body learns to treat them as threats, while eating the same foods early teaches the body to tolerate them. The LEAP trial, published in 2015, tested this by feeding peanut early to high-risk infants, many of whom had severe eczema, and cut peanut allergy by roughly four-fifths compared with avoidance.

This matters to our market in two ways. It is part of why parents panic, because eczema in a baby can signal food allergy risk. And it inverts a popular belief: the skin, more than the diet, is often the route by which food allergy starts, which is one reason allergy guidelines now recommend against elimination diets for eczema and in favour of early introduction of common allergens for most infants.




The two kinds of eczema in our buyers

Two clinical pictures matter for Phoilex because of who buys. The first is childhood-onset eczema that never left, typically in the creases of the elbows and knees, the neck, hands and face, and in adults often heavier on the hands, eyelids and neck. These buyers have long histories, many treatments behind them, and often the longest steroid exposure.

The second is eczema in older adults. Clinicians now describe atopic dermatitis after sixty as its own variant, more often on the trunk and the outer surfaces of the limbs, with lower blood levels of the allergy antibody IgE than in younger patients, and frequently layered on top of the dry, thin skin that comes with age. Older skin makes less of its own lipids, repairs more slowly, and is more easily thinned by potent steroid creams, so the fear of skin thinning is more than an internet rumour for a seventy-year-old. Older adults also take more medications and have more conditions that complicate treatment, and no randomised trial of Dupixent has been run in people over sixty alone. Our largest group of buyers lives in this picture.




Skin of colour

Eczema looks different on darker skin, and mistakes here cost money and trust. Redness, the main sign doctors look for, often appears grey, brown or violet on dark skin, so severity is routinely underestimated, and the standard scoring tools under-rate disease in darker patients. Eczema in Black patients more often shows as small bumps around hair follicles and as thick, lichenified plaques. After a flare, the skin often darkens or lightens for months, called post-inflammatory hyperpigmentation or hypopigmentation, which patients can find as distressing as the rash and which doctors sometimes mistake for active disease. American data suggest Black children are close to twice as likely as white children to develop atopic dermatitis after adjusting for income. The questions about dark marks after a flare on Phoilex’s product page come from this experience.




What you can now say to a doctor

If you sat with a dermatologist and summarised this episode, you could say something like the following. Atopic dermatitis is a relapsing type two inflammatory disease of the skin built on barrier dysfunction, partly inherited through filaggrin and other barrier genes and partly caused by the inflammation itself, which suppresses barrier proteins and shifts ceramide profiles. Staphylococcus aureus dysbiosis amplifies it, and the itch is largely non-histaminergic, driven by interleukin thirty-one and by interleukin four and thirteen acting on sensory neurons. Clinically clear skin retains barrier defects and resident memory T cells at old sites, which explains same-site relapse, and that is the rationale for proactive maintenance. A dermatologist would nod at every clause.

And if you said it to a buyer, you would say that her skin runs low on the natural oils that hold it together, so things get in and her body fights them, and that fight itself wears the skin down further and sets off an itch that comes from the nerves, which is why the allergy pills never touched it. You would add that when a patch looks clear it is still healing underneath for weeks, which is why it keeps coming back in the same place, and that looking after that spot on the good days is what breaks the pattern. Episode three turns to the treatments, one shelf at a time, with what each one does to this biology.


