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The Skin We're In

The Core Pathophysiology: The genetic basis and
the "Interferonopathy Hypothesis."

The Clinical Spectrum: A deeper dive into the
specific diseases we see.

The Therapeutic Revolution: From conventional
failures to targeted successes.

The Future: Where we go from here in research
and clinical care.
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The Skin We're In
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Presentation Notes
The skin's importance is demonstrated by its crucial roles in protecting the body, regulating temperature, and acting as a sensory organ. It is the body's largest organ, forming a protective barrier against bacteria, viruses, and physical injury, while also preventing water loss. Key functions include temperature regulation through sweat and blood flow, synthesis of Vitamin D from sun exposure, and allowing sensation like touch, heat, and pain.  

1. One little square inch of skin is made up of 19 million skin cells
Within that inch of skin, there are different types of skin cells, each with its own specific job. For example, that includes about 60,000 melanocytes, cells that produce melanin pigment, which gives skin its color. All humans have melanocytes (with the exception of some people who were born with albinism). The majority of skin cells are keratinocytes. These include basal and squamous cells, the two types from which the most common skin cancerscan arise. According to the Cleveland Clinic, a square inch of skin also contains 300 sweat glands, 20 blood vessels and 1,000 nerve endings. And that’s just scratching the surface. The average adult has 2,800 square inches — about 22 square feet of skin!
2. Your skin sheds 30,000 skin cells a minute
You may not see the dead, dull skin flaking off your face and body, but it’s happening all day. It takes about a month for newly formed skin cells to make their way to the surface — a timeframe that decreases with age. “Cell turnover can take as much as six to eight weeks in someone in their 60s or 70s, and that buildup of dead skin cells can make their complexion appear duller and drier,” says Dr. Sarnoff. You can speed up the process (at any age) with topical products that contains retinoids, which promote new cell growth, or alpha hydroxy acids, including glycolic acid. These loosen up the intercellular glue-like substance that holds skin cells together on the surface, allowing them to slough off sooner. You can find these ingredients in cleansers, serums, lotions or creams.
3. Skin contains 11 miles of blood vessels
The road to healthy, radiant skin is paved with blood vessels. “These bring oxygen and nutrients to your cells, remove waste and help regulate your skin’s temperature,” says Dr. Sarnoff. When the skin gets warm, your blood vessels dilate, allowing heat to escape to the outside air. When it’s cold outside, they constrict, keeping the heat in your skin. When you come back inside for hot chocolate, the blood vessels dilate again, giving you that rosy flush.
4. Skin accounts for 10 to 15 percent of your body weight
Next time you’re feeling frustrated with the scale, remember that a lot goes into the number you see on the screen, including the weight of your skin. It’s the heaviest of all your organs. “That 10 to 15 percent is composed of water, oils, lipids (fats), nutrients, hair follicles, blood and lymph vessels, collagen and living and dead cells,” says Dr. Sarnoff. In the average adult, that can mean 20 pounds of skin alone 
5. Skin has its own metabolism
You hear a lot about the body’s metabolism and how it slows with age, affecting everything from energy levels to the way your jeans fit. But did you know that your skin has a metabolism, too? The term refers to processes within the skin that control production and breakdown of collagen and elastin. It also affects how well your skin renews its cells, repairs its damage and even how it responds to topical products you use. Like your body’s metabolism, the skin’s metabolic processes also lag with age and exposure to environmental aggressors. A review in the Journal of Cosmetic Dermatology showed that ultraviolet (UV) radiation causes changes in cellular metabolism, leading to visible signs of photoaging.  
6. Your skin is on the clock
You’re not the only one who runs on a 24-hour cycle. Researchers have discovered that your skin has a circadian (Latin for “about a day”) rhythm, governed by the suprachiasmatic nucleus (SCN) of the brain. That’s a mouthful, but it’s basically a group of nerve cells that act as a master clock. During the daylight hours, your skin is in protective mode, trying to shield your cells from UV light, free radicals, pollution, etc. At night, skin’s repair processes kick into high gear, with research showing that repair peaks at night. The circadian rhythm also influences skin temperature and permeability. Both increase at night, making skin more receptive to topical ingredients. The circadian rhythm also increases transepidermal water loss (TEWL) at night, the process by which water escapes from the skin. So, before bed, it’s prime time to apply moisturizer.  
Research has also shown that the body’s nucleotide excision repair (NER) system, responsible for removing UV photodamage from DNA, is controlled by the skin’s circadian rhythm. If this system doesn’t remove the damaged DNA, these mutations may cause skin cancer. According to a recent review in the International Journal of Molecular Sciences, circadian rhythm disruption may be linked to the disease, with the newer research focusing on manipulating circadian clock functions and so-called clock genes within the skin to reduce skin cancer risk. Bottom line: Get your beauty sleep at night and wear sunscreen during the day. 
7. Your skin can flex
You know that your skin covers your muscles, but did you know there are teeny-tiny muscles within the skin, too? They’re called the arrector pili muscles, and they’re located inside your hair follicles. Fun fact: “It’s these little muscles that make your hairs stand straight up when you get goosebumps,” says Dr. Sarnoff.   
8. Skin is an “emotional” organ
You may have assumed your brain holds that title, but your skin is the most sensory of all the organs, says Dr. Sarnoff. It reacts to temperature, pressure, vibration, pain and pleasure. “The dermis contains cells with nerve fibers that transmit sensations of touch to the brain,” she says. Skin is also highly reactive to emotional stress. Research has shown that inflammatory skin issues such as eczema, psoriasis and acne often flare during stressful times. And stressful situations can also trigger sweating, itching and hives. Experts have found the connection between stress and skin is bidirectional. Simply put, stress can exacerbate skin issues, but skin can also send signals to the brain, triggering a stress response.   
9. The barrier is skin’s unsung hero
Sunscreen keeps skin’s surface safe from sunburns, and its cells protected from UV damage. Your barrier, the outermost layer, plays a crucial role in protecting skin, too. Its job is to keep potential irritants, allergens and bacteria out of skin, and moisture locked inside. Even large molecules in some antiaging skin-care products can’t pass through skin’s barrier, despite what cosmetic brands claim. “The molecules in most cosmetic compounds are too large to be absorbed, so don’t believe everything you hear about absorption,” says Dr. Sarnoff. When the skin’s barrier gets damaged (from UV exposure, harsh cleansers, over-exfoliating, etc.), microscopic tears form. This allows water to escape and gives potential irritants a fast pass into your skin, making it feel dry and sensitive.   
10. Skin has a microbiome
You’ve likely heard some buzz about the gut microbiome, a community of microbes that live in your intestines and may influence everything from immune health to how a person will respond to drug treatments, including immunotherapy for melanoma. Well, the skin has a microbiome, too, with trillions of microorganisms such as bacteria, viruses and fungi that play a role in fighting infection, controlling inflammation and even helping your immune system recognize possible threats. Researchers are working on treatments to manipulate the bacteria on the skin’s surface to treat inflammatory skin conditions such as atopic dermatitis, acne and diseases including skin cancer. 



A Sophisticated
Immune Ecosystem

* Elements of both arms of the
immune system (innate and
adaptive)

e Continuous trafficking of immune
cells between skin, lymph nodes,
and blood

e The skin also has “resident”
immune cells that live in the skin
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The immune system of the skin has elements of both the innate (nonspecific) and adaptive (specific) immune systems. Immune cells inhabit the epidermis and dermis.
The key immune cells in the epidermis are:
Epidermal dendritic cells (Langerhans cells)
Keratinocytes
 (skin cells).
The dermis has blood and lymph vessels and numerous immune cells, including:
Dermal dendritic cells
Lymphocytes: T cells, B cells, natural killer (NK) cells
Mast cells.
There is continuous trafficking of immune cells between the skin, draining lymph nodes, and blood circulation. The skin microbiome also contributes to the homeostasis of the skin immune system.



The Impact, Burden and Toll of Skin Disease
IS Immense

Prevalence any skin disease: 26.98%
Affected population: 84,524,194
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Table 1. DALY ranks when considering skin conditions

Table 2. YLD ranks when considering skin conditions

collectively collectively
Global DALY Cause Global YLDs YLD rank
Cause DALYs rank
) . Low back pain 80,666,896 1
Ischemic heart disease 129,800,000 1
Lower respiratory infections 115,200,000 2 Major depressive disorder 63,239,334 2
Cerebrovascular disease 102,200,000 3 Iron-deficiency anemia 42,505,250 3
Diarrheal diseases 89,523,909 4 Skin conditions 33,717,725 4
Malaria 82,688,806 5 Neck pain 32,650,797 5
HIV/AIDS 81,549,177 6 Chronic obstructive pulmonary disease 29,420,262 6
Low back pain 80,666,896 7 Other musculoskeletal disorders 28,247,230 7
Preterm birth complications 76,979,669 8 Anxiety disorders 26.847.326 8
Chronic obstructive pulmonary disease 76,778,819 9 Migraine 22,362,507 9
Road inj 75,487,102 10
cad ey e Diabetes mellitus 20,791,397 10
Major depressive disorder 63,239,334 11
Falls 19,479,581 11
Neonatal encephalopathy (birth asphyxia and 50,162,510 12
birth trauma) Osteoarthritis 17,148,545 12
Tuberculosis 49,399,351 13 Drug use disorders 16,434,052 13
Diabetes mellitus 46,857,136 14 Other hearing loss 15,824,531 14
Iron-deficiency anemia 45,349,897 15 Asthma 13,843,163 15
Sepsis and other infectious disorders of the 44,236,488 16 Alcohol use disorders 13.838.157 16
newborn baby e
Congenital anomalies 38,890,019 17 Road injury 13,489,949 7
I Skin conditions 36,921,995 18 Schizophrenia 12,975,089 18
Self-harm 36,654,590 19 Bipolar affective disorder 12,878,832 19
Falls 35,405,935 20 Dysthymia 11,091,105 20

Abbreviation: DALY, disability-adjusted life year.

Bold values indicate the skin data.

Abbreviation: YLD, years lost due to disability.
Bold values indicate the skin data.
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"Before we dive into the science, it's crucial to ground ourselves in the human aspect of this topic. For individuals with Down syndrome, these are not abstract diagnoses. Conditions like severe eczema or total body hair loss can be sources of chronic discomfort and social stigma. Our work here is fundamentally about enhancing their quality of life."

Beyond the Diagnosis: Quality of Life
Chronic skin conditions can significantly impact social interaction, comfort, and self-esteem.
Itch (pruritus), pain, and cosmetic appearance are major burdens for individuals and their families.
Our goal is not just to treat disease, but to improve the daily lives of our patients.

Having skin disease affects work and life productivity, both for patients and their caregivers. The 2013 estimated opportunity cost for skin disease approached $11 billion (Fig 8). In general, the skin diseases with the highest prevalence also had the highest opportunity costs, although their relative position among the 24 studied diseases varied. Cutaneous infections, noncancerous skin growths, wounds and burns, and viral and fungal diseases led the list of skin diseases with opportunity costs nearing or exceeding $1 billion.


A Confluence of Factors Presents a Focus on
Skin in Patients with DS

Greater
Understanding of
Underlying
Immunologic
Drivers

Longer, Healthier
Lives

High Prevalence Targeted

of Skin Disease in Therapeutic
patients with DS Opportunities

A New
Imperative
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A Growing and Lifelong Challenge
High Prevalence: Up to 56% of young adults and 85% of the total population with Down syndrome (DS) have a significant dermatologic condition.
Longer, Healthier Lives: Life expectancy has surged from ~25 years in 1983 to over 60 years today.
The New Imperative: This incredible success story presents a new medical challenge: managing a lifetime of chronic inflammatory and autoimmune disease.
Presenter Notes: (Time: 1 min)
"The scale of this issue is immense and growing. The prevalence is high, and as we've become successful at managing other health aspects of Down syndrome, people are living longer, fuller lives. This means we are now confronting the long-term consequences of the underlying genetics, with skin disease being one of the most visible and common manifestations."



Paradigm shift

The Old The New

DS is associated with a random list of skin issues. Skin disease is a core feature of DS.

Seemingly unrelated conditions share a

Conditions are treated as isolated problems.
common root cause.

Treatment is proactive and mechanism-

Treatment is reactive and symptom-based.
based.

Focus: The Skin Focus: The Systemic Immune Dysregulation
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"For decades, the dermatologic care of patients with Down syndrome was approached as a 'laundry list.' A patient might have alopecia, eczema, and folliculitis, and we would treat each as a separate entity. The paradigm has now completely shifted. We now understand these are not random occurrences but are all downstream manifestations of a single, core problem: systemic immune dysregulation driven by Trisomy 21."
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"The origin story is simple genetics: a third copy of Chromosome 21. But the consequence, which we call gene dosage imbalance, is complex. Imagine a recipe that calls for one cup of an ingredient, but you're forced to add one and a half cups. The final product will be fundamentally altered. That's what happens in every cell of the body in an individual with Down syndrome."
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IFNAR2
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"So, why the immune system specifically? It turns out Chromosome 21 is prime real estate for critical immune-regulating genes. Most importantly, it contains four of the six genes for interferon receptors. This genetic reality is the absolute cornerstone of the modern understanding of Down syndrome-related pathology."

IFNAR1, IFNAR2, IFNGR2: These genes code for interferon receptors. Having extra copies makes cells hypersensitive to interferon signals.
JAK2, DYRK1A: Kinase enzymes that are crucial components of inflammatory signaling pathways.
RCAN1: A regulator of the NFAT pathway, which is critical for T-cell function and is implicated in autoimmunity.

Think of your body as a neighborhood of cells and a virus as a burglar.
Interferons (IFNs): The alarm system 🚨. An infected cell (a "burgled house") releases interferons to warn its neighbors. They "interfere" with the virus, making it hard for it to spread.
Interferon Receptors: The alarm panel 🔑 on the outside of every healthy cell.
How They Work: The interferon "key" fits into the receptor "lock." This triggers the alarm inside the healthy cell.
Why They're Important: The alarm tells the healthy cell to "lock its doors" by making antiviral proteins. It also "calls the cops" by signaling powerful immune cells (like T-cells) to come and destroy any cells that are already infected.



Cellular
Hypersensitivity: Due
to the extra receptors,
cells in individuals with

DS are 3 to 7 times
more sensitive to
interferons.

The
Interferonopathy Down Syndrome

as a Chronic

Hypothesis: The

o Interferonopathy
Overly Sensitive
AI a rm Chronic "Antiviral

Alert": This creates a
constant, low-grade
activation of the body's

primary antiviral

defense pathway,

leading to chronic
inflammation.
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"This brings us to the central, unifying theory. We now classify Down syndrome as a mild, chronic interferonopathy. Interferons are proteins our body uses to fight viruses—they are the 'fire alarm.' In Down syndrome, the alarm system is genetically set to be hyper-sensitive. It's constantly blaring at a low level, telling the body it's under attack, which drives chronic inflammation."

The Analogy: Imagine a smoke detector that is overly sensitive. It goes off constantly, even when there's no fire.



The Immune Paradox

The constant interferon signaling creates a paradoxical state:

Over-response: The system is primed to attack, leading
e to autoimmunity where it targets the body's own cells (hair follicles,
melanocytes).

Dysregulated Response: The constant signaling leads to T-cell exhaustion
Te and an impaired ability to mount a coordinated, effective response to certain
real pathogens.
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"This chronic alarm state explains the great immune paradox of Down syndrome. How can someone be both autoimmune and immunodeficient? On one hand, the hyperactive system readily attacks 'self,' causing diseases like alopecia. On the other, this constant state of alert exhausts the immune cells, making them less effective at fighting off certain new threats, which is why we saw more severe outcomes from viruses like SARS-CoV-2 in this population."



The Clinical Spectrum: A Dermatologic Progression?
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"Clinically, this immune dysregulation doesn't manifest randomly. We see a clear, predictable pattern of disease across the lifespan, which we call the 'dermatologic march.'


Deep Dive: Inflammatory &
Barrier-Related Conditions

eEczematous Dermatitis: Very common.
Caused by a combination of impaired skin
barrier function (reduced filaggrin, increased \
water loss) and immune-driven

inflammation.

eSeborrheic Dermatitis: The most common
diagnosis in adults. A chronic inflammatory
reaction, often related to Malassezia yeast,
which thrives on skin with altered sebum
production.

eFolliculitis: Inflammation of hair follicles,
often presenting as persistent pimples or
pustules. Can be bacterial but is often driven
by sterile inflammation.
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"Let's look closer at the most common inflammatory conditions. Eczema is driven by a 'double hit'—a genetically weaker skin barrier that lets irritants in, and an overactive immune system that overreacts to them. In adults, seborrheic dermatitis takes over as the primary inflammatory issue, while folliculitis remains a persistent problem throughout life."



Deep Dive: Autoimmune
- Alopecia Areata

The Hallmark Autoimmune Association

ePrevalence: Up t0 11.6% in DS vs. ~“2%
lifetime risk in the general population. A >5-
fold increase.

eSeverity & Course:
eEarlier age of onset (mean age of 7).

eOften more extensive, rapidly progressing
to total scalp (totalis) or full body
(universalis) hair loss.

eHistorically, very poor response to
conventional treatments like
corticosteroids.
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"If there is one hallmark of autoimmunity in Down syndrome, it is alopecia areata. It's not just more common; its clinical personality is far more aggressive. The early onset and high rate of progression to complete hair loss underscore the intensity of the underlying autoimmune attack on the hair follicles."



Deep Dive: Autoimmune -
Vitiligo & Psoriasis

eVitiligo: Autoimmune destruction of
melanocytes, causing patches of white
skin. Prevalence is significantly
increased in the DS population. The
interferon pathway is a known key
driver of vitiligo pathogenesis

ePsoriasis: While less common than
eczema, it still occurs at a higher rate.
It serves as a crucial model for
understanding targeted therapy
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"The autoimmune attack isn't limited to hair. In vitiligo, the immune system targets melanocytes, the cells that produce pigment. And psoriasis, the classic T-cell mediated autoimmune skin disease, also occurs more frequently and provides important lessons for treatment."



Deep Dive: Hidradenitis Suppurativa (HS)

Hidradenitis suppurativa (HS)
Common locations Appearance

A Painful and Under-recognized
Condition

eWhat is it? A chronic, inflammatory
follicular occlusion disorder causing
painful nodules, abscesses, and scarring
in skin folds (axillae, groin).

*The DS Connection: Prevalence is
elevated, especially in post-pubertal
adolescents and young adults.

ePathogenesis: Driven by a
combination of follicular plugging,
bacterial dysbiosis, and a profound,
hyper-inflammatory response—a
perfect storm in the context of DS b o 3.
immune dysregulation. o YR

Moderate HS

Severe HS
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"Hidradenitis Suppurativa, or HS, is a devastating condition that we are now recognizing with increasing frequency. The baseline inflammation in Down syndrome likely provides a fertile ground for this disease to develop, leading to significant pain and scarring."



Conventional
Therapies: A
History of
Limited

Success

Treating Smoke, Not Fire

eTopical Steroids/Calcineurin Inhibitors: Useful for mild eczema,
but often insufficient for moderate-to-severe or widespread
disease. High potential for skin atrophy with long-term use.

eIntralesional Steroids: Can be painful and traumatic. Low
success rate for the aggressive alopecia seen in DS.

eSystemic Immunosuppressants (e.g., Methotrexate,
Cyclosporine): Broad immunosuppression carries a high risk of

infection and organ toxicity in a population already prone to
both.

ePhototherapy: Logistical challenges (frequent visits, standing
still) can make this modality difficult for many patients.
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"So how did we used to treat these conditions? The honest answer is: not very well. Our conventional tools were like trying to manage a forest fire with a garden hose. They could dampen small spots but were often ineffective against the main blaze and carried significant risks in a population with baseline immune challenges. We were treating the smoke, not the fire."



A Lesson in Targeted Therapy: Psoriasis
Biologics

Imprecise Target: Early biologics, like TNF-a inhibitors, were tried for severe psoriasis for
patients with DS. They showed a ~90% failure rate.

7
Y

The Right Target: Newer biologics targeting . .
@ the IL-23/Th17 axis have shown excellent éiizltlfu:;ts(:fuzr;)ab (IL-12/23), Risankizumab (1L-23),

success rates.

The Rationale: This demonstrated that simply blocking inflammation isn't enough. We
must block the specific pathway being driven by the underlying interferonopathy—the
more we understand, the better we can find the right therapies to fit.

@)
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"Our first major breakthrough in understanding came from treating psoriasis. When we used general anti-inflammatory biologics like TNF-alpha inhibitors, they failed spectacularly. But when we used drugs that specifically blocked the IL-23/Th17 pathway—a key downstream effect of interferon signaling—we saw fantastic results. This was our proof that precision matters."



Mechanism: Janus Kinase (JAK) enzymes are intracellular
messengers that are essential for transmitting the signal
from the interferon receptor to the cell's nucleus.

The Game
The "Off Switch": JAK inhibitors act as a circuit
Cha nge I. JAK breaker, directly blocking this hypersensitive

ey signaling pathway at its source.
Inhibitors

A "Trisomy 21 Immunomodulator": Because they target
the foundational problem, they are effective for a whole
range of interferon-driven autoimmune conditions.
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Directly Targeting the Core Problem

"This brings us to the most exciting therapeutic development: JAK inhibitors. If the interferon receptor is the overly sensitive smoke detector, the JAK enzyme is the wire carrying the signal to the alarm bell. JAK inhibitors cut that wire. They provide an 'off switch' for the chronic hyper-activation. This is why we think of them less as a drug for one disease, and more as an immunomodulator for Trisomy 21 itself."



Proof of concept of Jak-Stat
inhibition in treatment of
Alopecia Areata




A Clinical Trial for JAK inhibition in Down
Syndrome Patients

Landmark Study (Dutkiewicz et al.)

20 AA4
Design: Open-label trial of the JAK inhibitor Tofacitinib in adults with
DS and severe dermatologic disease (AA, vitiligo, psoriasis, AD). .
o 10-
3
Primary Outcome: Showed significant, clinically meaningful = . AA5
improvements in skin disease scores across all cohorts. i 0. . 3@1
= 2 AA3
Biomarker Confirmation: Crucially, treatment led to a statistically . Hgg
significant reduction in systemic interferon scores in the blood. 101 AAG
. Ps1
AA2
Safety: The drug was well-tolerated with no serious adverse events B 2 8 16

reported during the study period. Tofacitinib (weeks)
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"This isn't just theory; we now have strong clinical trial data. A landmark study gave Tofacitinib to patients with a variety of severe skin diseases. Not only did their skin get dramatically better, but blood tests confirmed that the drug was working exactly as we hypothesized—it cooled down the systemic interferon storm. This was the first time we could prove the link between targeting the pathway and seeing clinical resolution."
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"The clinical trial data is essential, but the visual impact on patients is what is truly transformative. Here you can see a patient who had lost all body hair, with regrowth of a full head of hair after treatment. Here, a patient suffering from debilitating eczema, now with clear skin. These results were unimaginable with our old therapeutic toolkit."

Intriguing question—might some of the other manifestations Down syndrome Regression Disorder (DSRD), a condition characterized by sudden loss of neurological function be associated with the autoimmunity and hyperinflammatory state?


Safety considerations

Black Box Warning: The JAK inhibitor
class carries a warning regarding risk of
serious infections, malignancy, cardiac

events, and thrombosis.

Context is Key: These risks were
identified in older, rheumatoid arthritis
populations with existing
comorbidities. The risk profile in a
younger, healthier DS population is still
being studied but appears favorable so
far.

Active Monitoring: Requires careful
patient selection and laboratory
monitoring (blood counts, lipids).

Ongoing Research: A new $4M NIH-
funded trial is now studying next-
generation JAK inhibitors (Abrocitinib,
Ritlecitinib) over a longer term (60
weeks) to gather more safety data.
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"Of course, with any powerful medication, we must be vigilant about safety. The JAK inhibitor class has a black box warning derived from studies in older patients with rheumatoid arthritis. While the risk appears to be much lower in the younger population we typically treat for skin disease, it necessitates a careful discussion with families and diligent monitoring. Large-scale trials are underway to better define the long-term safety profile."



A Path Forward

* Clinical Practice:
* Develop age-stratified screening guidelines

» Establish evidence-based treatment algorithms (e.g., Use IL-23 inhibitors first-line for
psoriasis; consider JAK inhibitors for severe AA) specific for DS patients

* Research:
e Conduct long-term safety and efficacy studies
* |dentify biomarkers to predict treatment response

* Explore the role of interferonopathy in other DS comorbidities (e.g., autoimmune
thyroid disease, celiac disease), neuroinflammation?

e Explore concept and promise of early intervention

e Care Models:
* Promote multidisciplinary DS clinics that integrate dermatology
* Create patient-friendly educational resources for families
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"Where do we go from here? The path forward is multi-faceted. In the clinic, we need to standardize our approach with clear guidelines. In research, we must focus on long-term safety and expand our investigation into how this interferonopathy affects other organ systems. And critically, we need to build care models—like specialized multidisciplinary clinics—that are designed to meet the unique needs of this population.”

Altogether, these findings justify both a deeper investigation of all the deleterious effects of autoimmunity and hyperinflammation in DS and the expanded testing of immunomodulatory strategies for diverse aspects of DS pathophysiology, even perhaps from an early age.



Key Takeaways

Dermatologic disease is a core, systemic feature of Down syndrome, not an incidental finding.

The unifying cause is a genetically driven chronic interferonopathy.

This understanding has enabled a therapeutic pivot from broad immunosuppression to highly
specific, mechanism-based treatments.

JAK inhibitors represent a revolutionary tool, acting as a "Trisomy 21 immunomodulator" with the
power to transform patient outcomes across multiple diseases.

The future is bright, and requires a concerted effort to translate these scientific gains into a new,
evidence-based standard of care.
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Presentation Notes
"In summary, the key takeaway is that skin disease is a fundamental manifestation of the genetics of Down syndrome. By understanding the core problem—the interferonopathy—we have unlocked a new class of targeted therapies like JAK inhibitors that are changing the definition of what is treatable. Our task now is to responsibly and effectively integrate these incredible advances into routine clinical care."



	Scratching Beyond the Surface: �A Dermatology Therapeutic Revolution for Patients with Down Syndrome
	Our Journey for the Talk
	The Skin We’re In
	A Sophisticated Immune Ecosystem
	The Impact, Burden and Toll of Skin Disease is Immense
	A Confluence of Factors Presents a Focus on Skin in Patients with DS
	Paradigm shift
	The Genetic Foundation
	Key Immune Genes Reside on Chromosome 21
	The Interferonopathy Hypothesis: The Overly Sensitive Alarm
	The Immune Paradox
	The Clinical Spectrum: A Dermatologic Progression?
	Deep Dive: Inflammatory & Barrier-Related Conditions
	Deep Dive: Autoimmune - Alopecia Areata
	Deep Dive: Autoimmune - Vitiligo & Psoriasis
	Deep Dive: Hidradenitis Suppurativa (HS)
	Conventional Therapies: A History of Limited Success
	A Lesson in Targeted Therapy: Psoriasis Biologics
	The Game Changer: JAK Inhibitors
	Proof of concept of Jak-Stat inhibition in treatment of Alopecia Areata
	A Clinical Trial for JAK inhibition in Down Syndrome Patients
	Improvement of Diverse Skin Conditions
	Safety considerations
	A Path Forward�
	Key Takeaways�

