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Our Road Map

Welcome to the “Clinic” Welcome to the “Lab”

The “Big 6” Research Helps




The “Big 6” in Clinic

Dry Skin Dandruff Psoriasis

Alopecia Areata Folliculitis/HS Foot Fungus




Announcement

Skin Handouts!

Ask LuMind for Photograph




Collaboration between LUMIND and
Society of Pediatric Dermatology




Patient Handouts on Skin Conditions
in Children with Down Syndrome

https://pedsderm.net/for-patients-families/resources-for-patients-with-down-syndrome/




You can also Google:

“SPD Down syndrome skin handouts”










Specific Skin Conditions




Life Stages Handouts




Let’s Head to the ‘Clinic!’




The “Big 6”

Dry Skin













Hyperkeratosis




We will
come back

to this!

WHAT IS HYPERKERATOSIS AND
HOW CAN YOU TREAT IT?

b1

b 1]
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Hyperkeratosis is a condition that can be
seen with dry skin. Not everyone with dry
skin will have hyperkeratosis.

"Hyperkeratosis” means thickened skin.
This can be due to other skin conditions
or be seen on its own.

People with Down syndrome may have
hyperkeratosis on the palms, soles of the
feet, elbows, and knees.

Washing the body with a plain (fragrance-
free) exfoliating cleanser can help
prevent thick skin from building up. Talk
to your child's doctor about how often to
use this type of wash.
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Moisturize!




That’s great Dr. Rork. With what?




Not all moisturizers are created equal

Lotion
Cream
Ointment/QOil




A lotion is often not the best choice

* Thinnest moisturizer
* High water content
* Hurt on open skin




Recommend creams and ointments

Creams
 Thicker than lotions
* \VVanish

Ointments/Oils

* The thickest

* Do not hurt

* Best moisturizer




III

Poison ivy is “all-natural” and “organic”




If the product says “baby”
it is not always great for sensitive skin




Fragrance-free creams




Fragrance-free ointments




Bathing Tips

* Daily bathes are okay

* Limit to 10 minutes

* Cleanser or Fragrance Free Soap

* Only to “dirty” parts of body
* Avoid bubbles




Soak and Smear

Bathe! Pat dry the Apply
skin! moisturizer!




Advocate Medical Group
Adult Down Syndrome Center







Hyperkeratosis




There are over-the-counter moisturizers to
help with thicker areas of skin

Apply once nightly in the beginning as
they can be irritating




The “Big 6”

Dry Skin Dandruff




Let’s Head to the ‘Lab/Y’

https://news feinberg.northwestern.edu/2019/06/17 /northwestern-opens-largest-biomedical-academic-research-building-in-u-s/




Trisomy 21 = Three copies of the 215t chromosome

https://noahsdad.com/down-syndrome/




What genes are on the 215t chromosome?




Genes that affect the immune system

https://www.youtube.com/watch?v=_jBpv9fYSU4




What is the immune system?

The immune system is a complex network of
cells and organs that protect us from disease
by recognizing and responding to germs
(bacteria, viruses, fungus) and unhealthy cells




https://www.healthchek.in/onezero-unique-ways-to-boost-your-immune-system-naturally-bg-127










People with Down syndrome
have a dysregulated immune system




It get’s complex...




https://www.serenabakessimplyfromscratch.com/2014/01/alphabet-vegetable-soup.html




Interferon

Immune system
messenger




Down syndrome causes increase Interferon signaling

https://harrypotter.fandom.com/wiki/Owl
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Increased Interferon Signaling = Immune System Dysregulation

https://harrypotter.fandom.com/wiki/Owl




When an immune system is
dysregulated it can cause
health problems like
autoimmune conditions




Autoimmune conditions in people with Down syndrome

https://www.dovepress.com/interferon-driven-immune-dysregulation-in-down-syndrome-a-review-of-th-peer-reviewed-fulltext-article-JIR




The immune system causes many skin conditions

Seborrheic Dermatitis ..
Psoriasis




The immune system causes many skin conditions

Alopecia Areata

Alopecia Areata

Sureshbabu, R., Kumari, R., Ranugha, S., Sathyamoorthy, R., Udayashankar, C., Oudeacoumar, P. Phenotypic and dermatological manifestations in Down Syndrome. Dermatol. Online J. 2011; 17(2).




The immune system causes many skin conditions

Folliculitis Hidradenitis Suppurativa




The immune system causes many skin conditions

Foot and Toenail Fungus




Immune Dysregulation — Skin — JAK-Inhibitors




An Open Window...

https://www.ggf.org.uk/myglazing/knowledge-hub/windows




Let’s Head back to the ‘Clinic!’




The “Big 6”

Dry Skin Dandruff







Dandruff can happen on many places on the head

https://www.goodrx.com/conditions/seborrheic-dermatitis




Dandruff “Seborrheic Dermatitis” can cause hair loss







Treatments for scalp seborrheic dermatitis

e Shampoos:

— Over-the-counter tea-tree oil, anti-dandruff, keratolytic shampoos
— Ketoconazole 2% shampoo — Prescription
— Ciclopirox 1% shampoo — Prescription
e Corticosteroids (Prescription):
— Solutions or foams

* Fluocinolone 0.01% solution
* Fluocinonide 0.05% solution
* Clobetasol 0.05% solution/foam

— Consider oil for younger children or open areas
* Fluocinolone 0.01% oil (Derma-Smoothe)




Potential plan for scalp seborrheic dermatitis

* Ketoconazole 2% shampoo 2-3 times
per week

* Let these shampoos sit on the skin
around 1-2 minutes!

* Fluocinolone 0.01% solution nightly
until symptoms improve, then taper off.




The “Big 6”

Dry Skin Dandruff Psoriasis







What is Psoriasis?

A skin condition where the
immune system makes the
skin cells grow and shed to
quickly, leading to red, scaly
patches often on the elbows,
knees, and scalp






















Dr. Rork’s Brain During Clinic....




Let’s Head to the ‘Lab/Y’

https://news feinberg.northwestern.edu/2019/06/17 /northwestern-opens-largest-biomedical-academic-research-building-in-u-s/




NIH INCLUDE Project at Dartmouth

T




The Project’s Team — It Takes a Village

Jillian Rork. MD Timothy Burdick, MD Dominic Strohmeyer, BS

Brian Skotko,
MD

Amy Buros Stein, PhD Jennifer Snide,

Nicolas Oreskovic, MD, MS
MPH







Aim 1: Evaluate demographics, occurrence,
treatments, and severity of psoriasis in
children and adults with Down syndrome

Table 2. RxNorm codes for psoriasis treatments

Table 1. Psoriasis, cardiometabolic risk factor, MedicationCategory ~_|Sample Medications (RxNorm) |
cardiovascular disease ICD-10 codes Topical corticosteroids Triamcinolone 0.1% cream (1014314)
m Topical vitamin D analogues Calcipotriene 0.005% cream (313921)

.. . Topical calcineurin inhibitors Tacrolimus 0.1% ointment (314266)
Psoriasis VU|garIS L40.0 Topical aryl hydrocarbon receptor agonist Tapinarof (2602301)
Generalized pustular psoriasis L40.1 Topical retinoids Tazarotene 0.1% cream (313200)

P Topical salicylic acid Salicylic acid 6% shampoo (667904)
Guttate psc_angas L40.4 Topical anti-fungal shampoos Ketoconazole 2% shampoo (106336)
Other psoriasis L40.8 Oral retinoids Acitretin (199689)
Psoriasis, unspecified L40.9 Oral antimetabolites Methotrexate (1921592)
Oral immunosuppressants Cyclosporine (197553)

Apremilast (1492744), Ustekinumab

Disease-Modifying Anti-Rheumatic Drugs (853358), Tofacitinib (1357536)
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Al £. pelermine uie associatiorn peiwecti
psoriasis, cardiometabolic risk factors, and
cardiovascular disease In children and adults with
Down syndrome

ICD-10 Diagnosis Anthropometric Physiologic Data
R Sy — Vieasurements
Overweight, Obese E66.3, E66.9
Hypertension 110
Hypercholesterolemia E78.0
Hyperlipidemia E78.1-5
Type Il diabetes E11.9
Cardiovascular Disease | |
Atherosclerosis I70.x
Acute coronary syndrome 124.9
Myocardial infarction 121.x |_a bO I’atory
Chronic ischemic heart disease 125.x
Peripheral arterial disease 173.9 Va l ues
Transient cerebral ischemic attack G459
Cerebral infarction 163.x

https://labs.selfdecode.com/blog/high-hemoglobin-alc/

https://www.everydayhealth.com/high-blood-pressure/guide/symptoms/
https://www.wbur.org/onlyagame/2013/11/09/stoklosa-powerlifter-down-syndrome
https://stock.adobe.com/images/hispanic-teen-girl-with-down-syndrome-measuring-her-height-on-the-wall-in-disability-concept-in-latin-america/ 449754267




Results so far...

1) Psoriasis happens in 3% of adults with Down syndrome

2) Psoriasis happens in 1% of children with Down syndrome

This is at least equal to the general population




Adults had 4 times higher odds of psoriasis
than pediatric patients (p-value <.0001)

https://www.instagram.com/lumindidsc/p/DG5zmnWTRZQ/

https://www.gponline.com/clinical-review-downs-syndrome/genetics/genetics/article/1103527




Psoriasis increased from young adulthood to middle age
but decreased in older individuals, especially those < 60 years

?




Psoriasis is more common in men than women

https://www.science.org/content/article/restoring-key-hormone-could-help-people-down-syndrome
https://www.topdoctors.co.uk/medical-dictionary/down-s-syndrome




Black, African American, and Hispanic individuals had
significantly lower odds of psoriasis than White individuals




There are many ways to treat psoriasis
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Results so far...




Dermatologists predominantly manage skin conditions

* 43% Dermatologists
* 23% Family Medicine
* 16% Internal Medicine

* Remaining 18% Pediatrics, Genetics, Other




So wﬂ{]g DOES ANY OF
s MATTER !

Who to educate? How severe?

Who has access?

https://theaustincommon.com/how-does-the-city-spend-your-money-you-decide/screen-shot-2019-08-22-at-10-08-26-pm/




Treatments

Topical prescriptions (94%)
Systemic prescriptions (41%)




Most Common Topical Prescriptions

Corticosteroids (90%) Salicylic acid (74%)




Most Common Systemic Medications

Apremilast (8%) Adalimumab (11%)




SO Mﬂﬂg DOES ANY OF
s MATTER

No formal trials How helpful?

Immune system? What side effects?

https://theaustincommon.com/how-does-the-city-spend-your-money-you-decide/screen-shot-2019-08-22-at-10-08-26-pm/




67% were classified as mild psoriasis
37% as moderate-severe psoriasis




SO wﬂﬂg DOES ANY 0oF
s MATUTER Y

Mental Health? Cardiometabolic Health?

Other Autoimmune Conditions? Quality of Life?

https://theaustincommon.com/how-does-the-city-spend-your-money-you-decide/screen-shot-2019-08-22-at-10-08-26-pm/




Psoriasis does not just affect the skin

https://www.psoriasis.com/psoriasis-patients/tips/psoriasis-comorbidities




Individuals with Down syndrome rarely
develop heart disease (heart attacks, stroke)




Coming in Ocotber 2025 and beyond...




Let’s Head back to the ‘Clinic!’




The “Big 6”

Dry Skin Dandruff Psoriasis

Alopecia Areata







Alopecia Areata

Schepis C, Barone C, Lazzaro Danzuso GC, Romano C. Alopecia areata in Down syndrome: a clinical evaluation. J Eur Acad Dermatol Venerol. 2005; 19: 769-70.
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Alopecia Areata




Alopecia areata is more prevalent, presents earlier,
and may be more severe.

Alopecia areata was diagnosed in 0.83%
of DS patients, compared with 0.06% in
the general population

(RR 15; 95% Cl 14.0-16.1; P<0.001)

Sureshbabu, R., Kumari, R., Ranugha, S., Sathyamoorthy, R., Udayashankar, C., Oudeacoumar, P. Phenotypic and dermatological manifestations in Down Syndrome. Dermatol. Online J. 2011; 17(2).




Remember Interferon?
This plays a role!




Autoimmune regulator (AIRE) gene
Is located on chromosome 21




Immune Dysregulation — Skin — JAK-Inhibitors




Alopecia areata is more common in people with
Down syndrome who have thyroid disease




Let’s Head to the ‘Lab/Y’

https://news feinberg.northwestern.edu/2019/06/17 /northwestern-opens-largest-biomedical-academic-research-building-in-u-s/




In patients with DS, those with AA had

an elevated risk of thyroid disease
(RR 1.6; 95% CI 1.501.7, P<0.001) when
compared to DS patients without AA

Kranyak et al. Alopecia areata and thyroid screening in Down syndrome: Leveraging epic cosmos data set. ] Am Acad Dermatol 2023 Mar 28; 20190-9622.




If you have alopecia areata,
make sure thyroid studies are up-to-date

Ages 6 months and 12 months

Annually beginning at age 1 years

Every 1-2 years beginning at age 21 years




Treatment of alopecia areata

* Topical treatments

— Topical steroids

— Topical irritants Ask for a referral to a

— Minoxidil 5% solution or foam Dermatologist to discuss
* Intralesional corticosteroids treatment options for
* Oral treatments alopecia areata

— Prednisone
— Methotrexate
— JAK-inhibitors




The “Big 6”

Dry Skin Dandruff Psoriasis

Alopecia Areata Folliculitis/HS







Folliculitis is one of the most common skin
conditions in people with Down syndrome




Body acne










Folliculitis is often on the bottom and thighs




Folliculitis can cause scarring




Clog pores —
Amyloid Precursor

Protein? Microbiome?

Immune system?




Treatments for folliculitis

. Bathes and/or showers
e Once daily or every other day
- Body washes

— Tea tree oil body wash
- Benzoyl peroxide wash
— Chlorhexidine Gluconate (Hibiclens)




Treatment for folliculitis

- Bleach bathes in the bathtub

e Full tub: % cup bleach
e Half-tub: % cup bleach
e Gallon of water: 1 teaspoon bleach

e Time in the swimming pool!

e Make sure to shower after swimming,
especially in a public pool




Treatments for folliculitis

e Antibiotics for the skin

— Clindamycin 1% lotion once daily

— Metronidazole 0.77% cream once daily

— Erythromycin 2% pads

— Typically pair with a wash or soak
e Resorcinol 15% cream — For big bumps, specialty pharmacy
e Antibiotics by mouth- be careful!

— Keflex 500 mg twice daily for short term

— Doxycycline 100 mg twice daily for short term




Treatments for folliculitis

 Oral Zinc gluconate
- Zinc gluconate 30 mg — 100 mg daily
— Watch for stomach upset
- What for copper deficiency
- Ask a dermatologist!
Oral Isotretinoin (Accutane)
- Ask a dermatologist!




Hidradenitis Suppurativa







Hidradenitis can appear in different ways

Inflammatory bump/boil Scars

Comedones




Hidradenitis can happen in the armpits, groin,
under the breasts, and sometimes other areas




Hidradenitis can happen in the armpits, groin,
under the breasts, and sometimes other areas




Hidradenitis can happen in the armpits, groin,
under the breasts, and sometimes other areas




Different severities/stages of hidradenitis

Hurley Stage 1 Hurley Stage 2 Hurley Stage 3




Folliculitis and Hidradenitis Suppurativa
are often on a continuum




Let’s Head to the ‘Lab/Y’

https://news feinberg.northwestern.edu/2019/06/17 /northwestern-opens-largest-biomedical-academic-research-building-in-u-s/




Hidradenitis is likely more common

Population-based cross sectional study of 12,000 patients with Down syndrome observed
an HS prevalence of 2.1% in those with Down syndrome compared to 0.3% of those without




Hidradenitis may present earlier in life

Hidradenitis diagnosis by age 29 years in 80% of patients with
Down syndrome compared to 34% in those without




Screen every year for hidradenitis suppurativa
Start at a young age (8 years)




Check in the armpits, groin, inner thighs and
under breasts




Treatments for Hidradenitis

. Bathes and/or showers
e Once daily or every other day
- Body washes

- Benzoyl peroxide wash
— Chlorhexidine Gluconate (Hibiclens)




Treatments for Hidradenitis

e Wound care, clothing

e Topical antibiotics
— Clindamycin 1% lotion once daily
— Metronidazole 0.77% cream once daily
— Typically pair with a wash or soak

e Resorcinol 15% cream — For big bumps, specialty pharmacy

e Oral antibiotics
— Keflex 500 mg twice daily for short term
— Doxycycline 100 mg twice daily for short term




Treatments for Hidradenitis

® Oral hormonal treatments (for women)
— Oral contraception/Implant contraception
— Spironolactone

® Systemic Zinc Gluconate

® Systemic retinoids
— Isotretinoin (Accutane)

® Biologics
— Adalimumab
— Infliximab

— Secukinumab
— JAK-inhibitors

® |ntralesional Kenalog
® Surgical treatments
® Laser hair treatments




If you believe you have hidradenitis,

talk to your provider and ask for a
referral to a dermatologist

https://pixabay.com/vectors/speak-up-megaphone-communication-5941874/
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The “Big 6”

Dry Skin Dandruff Psoriasis

Alopecia Areata Folliculitis/HS Foot Fungus







Tinea Pedis (Athlete’s Foot)




Onychomycosis (Nail Fungus)




A hidden spot!




Treatment of foot and nail fungus

* Topical treatments

— Creams, sprays, lotions 1-2 times per day for 2-4 weeks
e Over-the-counters:
—Clotrimazole 1% creams/spray, Terbinafine 1% cream spray, Tinactin
spray
* Prescriptions:

— Ketoconazole 2% cream, Econazole 1% cream, Ciclopirox cream/solution/laquer,
Efinaconazole 10% (Jublia)

— Children tend to do better with topical nail treatments

 Oral treatments
— Terbinafine for 1-3 months




Treatment of foot and nail fungus
e Keep feet dry

— Change socks frequently
— Consider wearing wicking socks
— Consider a drying antifungal foot powder

* Keep shoes dry

— Consider treating shoes with antifungal powder

e Consider a maintenance treatment




Our Road Map

Welcome to the “Clinic” Welcome to the “Lab”

The “Big 6” Research Helps




The “Big 6”

Dry Skin Dandruff Psoriasis

Alopecia Areata Folliculitis/HS Foot Fungus




PeDRA Down Syndrome Subgroup




PeDRA Down Syndrome Subgroup

Tasya Rakasiwi, BS Morgan Dykman, MD Mina Woo, BA

Allison Kranyak, MD Brianna Green, BA Chenin Ryan, MD










Psoriasis RO3 Dartmouth Team

Jillian Rork. MD Timothy Burdick, MD Dominic Strohmeyer, BS

Brian Skotko,
MD

Amy Buros Stein, PhD Jennifer Snide,

Nicolas Oreskovic, MD, MS
MPH




The power is in collaboration!
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