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Learning objectives 

ÅReview new developments in the etiology and pathogenesis 
of atopic dermatitis 

ÅReview management strategies in atopic dermatitis  

ÅReview new and emerging therapies in atopic dermatitis 

 



Outline 

ÅDefinition  

ÅPathogenesis 

ÅPrevention 

ÅManagement strategies  

ÅEmerging targeted therapies 

 



What is atopic dermatitis?  



 
A specific type of eczematous dermatitis caused by epidermal barrier dysfunction, 

immune dysregulation, and environmental interactions with the skin 

Atopic dermatitis  



Clinical Criteria for Atopic Dermatitis 

Essential Feature 

ÅPruritus (or parental reporting of itching or rubbing) in past 12 months 

 

Plus Must Have at least Three of the Following 

ÅHistory of generally dry skin in past year 

ÅPersonal history of allergic rhinitis or asthma (or history in first-degree family 
member if child <4 years old) 

ÅOnset before 2 years of age (unless currently <4 years of age) 

ÅHistory of skin crease involvement (antecubital or popliteal fossae; front of 
ankles; neck; periorbital) 

ÅVisible flexural dermatitis (if child <4 years, include cheeks or forehead, and 
extensor surface of limbs) 

 
Brenninkmeijer E et al. Diagnostic criteria for AD: a systematic review. Br J Dermatol 2008;158:754ς65 



Burden of disease  

ÅQuality of life significantly reduced 

ÅNegatively impacts psychosocial development 

ÅHigher rates of depression, suicidal ideation 

ÅSleep disturbance impacts neurocognitive function  

ÅHigh financial burden for families and society 
Å$5.3 billion 

Å$274/35% 

 

Drucker AM. J Invest Dermatol. 2017;137(1)26-30. 
 



Emerging Comorbidities in Children 

ÅADHD 

ÅAnemia 

ÅCentral adiposity 

ÅHeadaches 

ÅHypertension 

ÅMood disorders 

ÅSpeech disorders 



Atopic Dermatitis Pathogenesis 

 



Fact or Fiction? 
 

 

 

Food Causes Atopic Dermatitis 



FALSE! (at least for 99.9% of patients)  

ÅPatients with atopic dermatitis ARE more likely to have food allergies 

ÅFood allergies do NOT cause/exacerbate eczema in the vast majority 



Atopic Dermatitis Pathogenesis 

 



Intact epidermis = barrier against water loss and penetration of allergens/irritants/pathogens 

 

Keratinocytes 

Lipids 

Stratum corneum 



Barrier dysfunction in Atopic Dermatitis  

Filaggrin ÅDecreased filaggrin  

ÅDecreased tight junction proteins (claudin-1) 

ÅDecreased adherens junction proteins (E-cadherins) 

ÅDecreased lipids  
ÅFatty acid elongase 3 (ELOVL3) 

ÅDiacylglycerol o-acyltransferase 2 (DGAT2)  

ÅFatty acyl-CoA reductase 2 (FAR2)  

ÅFatty acid 2-hydroxylaxe (FA2H) 

ÅIncreased proteases (kallikrein 5) 

 

 

Claudins/ Cadherins 

Potential Mechanisms 

Brunner PM et al. J Allergy Clin Immunol. 2018;141(6):2094-2106.  

Decreased 
Lipids 

Proteases 



Atopic Dermatitis Prevention 

ÅAllergen avoidance?  
ÅwŜǎǘǊƛŎǘ ǇǊŜƎƴŀƴǘ ƻǊ ƭŀŎǘŀǘƛƴƎ ƳƻǘƘŜǊΩǎ ŘƛŜǘΚ NO 

ÅSwitch to partially or extensively hydrolyzed formula? NO 

ÅTreat for dust mites? NO  

ÅRestrict high-risk allergens such as peanuts? NO  

ÅProbiotic/Vitamin D supplementation? MAYBE 

ÅSkin barrier support? YES! 

ÅIrritant avoidance? YES! 

 



 



Å174 moisturizers  

Åуо҈ ƭŀōŜƭŜŘ ΨƘȅǇƻŀƭƭŜǊƎŜƴƛŎΩ ŎƻƴǘŀƛƴŜŘ ŀǘ ƭŜŀǎǘ м ƪƴƻǿƴ ŀƭƭŜǊƎŜƴ 

Åпр҈ ƭŀōŜƭŜŘ ΨŦǊŀƎǊŀƴŎŜ ŦǊŜŜΩ ŎƻƴǘŀƛƴŜŘ ŀǘ ƭŜŀǎǘ м ŦǊŀƎǊŀƴŎŜ ŀƭƭŜǊƎŜƴ 



ÅPetrolatum $353/QALY 

ÅSunflower seed oil $882/QALY 

ÅCeraVe $2206/QALY 

ÅAquaphor $2737/QALY 

ÅCetaphil $2825/QALY 

ÅAveeno $3972/QALY 

ÅVaniply $8386/QALY 



Skin barrier support—Practical Advice for Parents 

Consistent use of a thick moisturizer  
ÅFull body application at least once daily 
Å5ƻƴΩǘ ōǊŜŀƪ ǘƘŜ bank 
ÅApply liberally and frequently  
Å5ƻƴΩǘ ǿŜŀǊ ȅƻǳǊ {ǳƴŘŀȅ ōŜǎǘ 
Å5ƻƴΩǘ ŘǊƻǇ ǘƘŜ ōŀōȅΗ 

Prevent scratching 
ÅProtective clothing 
ÅShort nails 
ÅMittens (overnight) 
ÅArtificial nails 

 
 

 



Fact or Fiction? 
 

 

 

Daily bathing exacerbates atopic dermatitis 



Mostly Fiction  

ÅDaily bath by itself is not harmful 

ÅPossible exacerbating factors: 
ÅIrritants/allergens in soap and shampoo 

ÅBubble baths 

ÅLong, hot showers or baths 

ÅExcessive rubbing when washing (i.e. washcloth or loofa)  

ÅExcessive rubbing when drying 

ÅFailing to moisturizer after bath 



Irritant avoidance—Practical Advice for Parents 

Bathing 
ÅReduce contact with soap/shampoo 
ÅGentle cleansing /drying 

Sunscreen 
Zinc oxide and Titanium Dioxide based BARRIER sunscreens 

Laundry 
Å Wash all new clothes before wearing them  

Å Fragrance-free, dye-free detergent may be helpful 

Å Two rinse cycles 

 

Other common irritants 
Å SWEAT! (comfortable home temperature, breathable clothing, remove sweat) 

Å Chlorinated pool 

Å Carpet 

Protective clothing:  
Å 100% cotton, footed-pajamas  

 



Topical Therapy for Atopic Dermatitis 

Goals of topical therapy 
ÅReduce inflammation to allow skin barrier to heal, clear rash, and improve 

symptoms of AD (pain, pruritus) 

Categories of topical therapy 
ÅTopical corticosteroids 

ÅTopical calcineurin inhibitors (pimecrolimus, tacrolimus) 

ÅTopical phosphodiesterase inhibitors (crisaborole) 

Formulation 
ÅLotion, cream, ointment, solution 



Fact or Fiction? 
 

 

 
In infants, one should limit duration of topical steroid use to 1 week 



Fiction  

ÅUndertreating (potency or duration) is most common reason for 
treatment failure 

ÅIf an appropriate agent has been selected, affected areas should be 
treated until completely resolved before discontinuing therapy 

***Exception includes eyelids, limit low potency topical steroid to 1 
week 



Topical Corticosteroid Selection  

Use a low-potency topical steroids on 
areas associated with high risk for 
steroid atrophy 



Topical Corticosteroid Selection  

Use a mid-potency topical steroids on 
all other areas avoiding atrophy-prone 
regions 



Topical Corticosteroid Selection  

Use a mid-high potency topical steroid 
on thick, lichenified plaques on acral 
surfaces 



Topical Therapy for Atopic Dermatitis—What’s new? 

 

 



What is crisaborole? 

ÅNon-steroidal topical anti-inflammatory  

ÅFDA-approved for mild to moderate AD > 2 years 

ÅInhibitor of phosphodiesterase 4 (PDE4)  

ÅReduces breakdown of cyclic adenosine monophosphate (cAMP)  

 



Å2 years or older with mild to moderate AD 

ÅTwice daily application of crisaborole ointment or vehicle 

ÅISGA score success (clear/almost clear with >2-grade improvement) 

ÅAD-301: 32.8% (crisaborole) vs 25.4% (vehicle), P = .038 

ÅAD-302: 31.4% (crisaborole) vs 18.0% (vehicle), P =.001 

ÅNo treatment-related SAEs 

ÅShort duration, excluded patients with severe disease 
 



Å48-week open-label extension 

ÅCrisaborole 2% ointment BID 

ÅAtopic dermatitis flare (3.1%), application-site pain (2.3%) and 
application-site infection (1.2%) 

ÅNo treatment-related SAEs 



Crisaborole for infants?  

ÅPhase 4 trial for infants and 
toddlers aged 3-24 months 
(NCT03356977)  



Non-steroidal anti-inflammatory topicals 

ÅTopical calcineurin inhibitors (pimecrolimus, tacrolimus) 

ÅTopical phosphodiesterase inhibitors (crisaborole) 

 



Consider when.. 

ÅSpecial site (eyelids) 

ÅHistory of steroid atrophy 

ÅSteroid phobia 

ÅProphylactic (proactive) maintenance therapy 

ÅMild disease without plan follow-up 



Other valuable tools:  

ÅWet wrap therapy 

ÅBleach baths 



Moderate to Severe Atopic Dermatitis 

ÅPhototherapy 

ÅOral immunosuppressants 
ÅMethotrexate 

ÅCyclosporine 

ÅMycophenolate 

ÅAzathioprine 

ÅNew/emerging targeted therapies 



Atopic Dermatitis Pipeline 



Dupilumab for Atopic Dermatitis  

What is it?  
ÅFDA-approved for adults with moderate to severe atopic dermatitis 

ÅFully human monoclonal antibody targeting IL-4Rh  subunit  

ÅInhibits IL-4/IL-13 signaling (Th2) 

ÅSecondary effects on epidermal differentiation, barrier function, and lipid 
metabolism 

 

Guttman-Yassky E. J Allergy Clin Immunol. 2018 (Epub) 



Dupilumab for Atopic Dermatitis  

NEJM reported trial (2014) 
ÅAdults with moderate to severe disease 

ÅDupilumab or placebo for 12 weeks  

Å85% had 50% reduction in EASI score (placebo 35%), P<0.001 

ÅItch decreased by 55% (placebo 15%), P<0.001 

NEJM reported trial (2016) 
ÅReduced symptoms of anxiety/depression and improved HR-QOL 

Safety 
ÅNon-infectious conjunctivitis 

 

Beck LA et al. N Engl J Med. 2014;371(2):130-9. 



Dupilumab for Children with Atopic Dermatitis 

ÅNow approved for adolescents (12-17) with moderate/severe AD 

ÅOngoing Phase 3 studies in younger children 



AD Pipeline in Children and Adults 

ÅPediatric 
ÅPF-04965842 (selective JAK1 inhibitor): Phase 3 study in children and adults >12 

(NCT03575871) 
ÅOmalizumab (anti-IgE antibody): Phase 4 trial in children and adults 4-19 

(NCT02300701) 

ÅAdult 
ÅNemolizumab (anti-IL-31RA antibody): NCT03100344 
ÅTralokinumab (mAb to IL-13): NCT03160885 
ÅEtokimab (mAb to IL-33): NCT03533751 
ÅMOR106 (mAb to IL-17C): NCT03568071 
ÅTradipitant (neurokinin 1 antagonist): NCT03568331 
ÅSerlopitant (neurokinin 1 antagonist): NCT03540160 

 
 

 


