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AD Pathophysiology is Complex
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Systemic Immune Activation 

•Peripheral blood in pediatric severe AD shows
proteomic Th2 and Th17 signature (Brunner et al.
2019)

•Peripheral blood in adult severe AD shows increases
in Th2 and Th22 (Czarnowicki et al. 2015)

•Systemic agents such as biologics, small molecules,
and immunosuppressives have been used
therapeutically
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AD Phenotypes and Endotypes 
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Genetic predisposition

•Filaggrin (FLG) is a major structural component of
the stratum corneum
•Loss of function is most common genetic link to AD

•FLG expression is reduced in AD lesional skin
(Howell et al. 2007)

•IL-4 and IL-13 lowers FLG expression (Howell et al.
2007)

•FLG is not everything
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Microbial Dysbiosis 

• Decreased bacterial diversity in AD  (Kong et al. 2012, Callewaert et al.
2020)

• Increase staphylococcus aureus in severe AD (Gong et al. 2006)
• S. aureus roles in pathogenesis

• Enhanced protease activity and downregulation of skin barrier proteins
• Upregulation of proinflammatory cytokines (TSLP, IL-4, IL-12, IL-22)
• Stimulate mast cell degranulation
• Induced t cell independent B cell expansion
• Decrease in more protective bacteria
• Superantigens induce cytokine production and IgE production (Niebuhr et al. 2010)

• Treatment with dupilumab increases microbial diversity and decreases S.
aureus (Callewaert et al. 2020)

• Malassezia implicated in skin barrier dysfunction, inflammation, and head
and neck AD (Glatz et al. 2015)
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Effect of Biologics 
on Skin Barrier 

• In adolescents and adults with AD,
Dupilumab decreased TEWL,
normalized lipid composition, and
increased ceramide chain length
(Berdyshev et al. 2022)
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• In adolescents and adults with
AD, Dupilumab decreased
TEWL, normalized lipid
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ceramide chain length
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Atopic March Evidence

•Clinical evidence
•Overall prevalences from birth cohort studies (Rhodes et
al. 2002, Gustafsson et al. 2000)

•Correlation between AD severity and risk of other atopic
disease (FA, asthma, allergic rhinitis)

•Association between peanut allergy and FLG mutations
(Brown et al. 2011, Brough et. A 2014)

•Experimental evidence
•Peanut exposure initiates Th2 responses in mice (Strid et
al. 2005)
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Key Points

•Atopic dermatitis pathophysiology is complex
•Atopic dermatitis is characterized by epidermal barrier
dysfunction and immune dysregulation

•A primary function of skin is to be a barrier from the external
environment

•This barrier includes the physical structure of the epidermis
and the connection to the immune system

•Skin barrier dysfunction can predispose to type 2
inflammation and atopic dermatitis

•Type 2 inflammation can decrease skin barrier function
•AD pathogenesis includes skewed Th2/Th22 axis but Th1
and Th17 are also implicated  
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Key Points Continued

•Genetic predisposition, including FLG deficiency, can
increase risk of atopic dermatitis and atopic disease

•There are differing endotypes of AD
•Microbial dysbiosis contributes to AD by inducing
inflammatory response and decreasing skin barrier
function

•Pathophysiology informs therapeutic interventions
•Therapeutic success helps us to understand
pathophysiology

•AD might be the “window” into the development of other
atopic conditions and a small subset follow the
prototypical atopic march Do Not Distribute
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