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Learning Objectives

Upon completion of this learning activity, participants should be 
able to:

1. Describe skin barrier and immune abnormalities implicated in 
the pathophysiology of atopic dermatitis

2. Recognize therapeutic implications of key research insights for 
targeted therapies in atopic dermatitis



Clinical vignette

› You are asked to see Noel, a 22 year old college student 
with a history of chronic pruritic eczematous rash 
present since infancy involves his face, trunk and all 4 
extremities including flexural aspects

› Course complicated by superficial skin infections 
including with MRSA as well as past history of localized 
HSV infection, but no recurrence; no history of deep 
seated abscesses or PNAs, no warts or molluscum

› Intermittent asthma treated with prn ICS & SABA and 
SAR treated with prn antihistamines

› He wants to understand his illness…what lies beneath, 
not just here for another Rx! 



Global variations in prevalence of eczema symptoms in 
children from ISAAC Phase 

Lancet 1998;351:1225; Odhiambo JA, et al. J Allergy Clin Immunol 2009;124:1251 

• The most common chronic skin disease seen 
in both developed and developing countries

• Significant impact on QoL of patients and 
caregivers

• Often associated with both atopic & 
nonatopic comorbidities

• Not “outgrown” in a significant number of 
patients



Recent insights into atopic dermatitis and implications for 
management of infectious complications

Increased susceptibility to infection or colonization with microbial organisms:  S. aureus*, Herpes simplex

*epidemic of CA-MRSA in US

Boguniewicz M, et al. J Allergy Clin Immunol 2010;125:4



J Allergy Clin Immunol 2000;105:860



Atopic dermatitis pathophysiology…it’s complicated

Lancet 2020;396:345-60



Lancet 2020;396:345-60



Skin commensals and intact skin barrier promote tolerance 
induction, while skin barrier impairment and dysbiosis can 
drive type 2 inflammation

Kemter AM, et al. J Clin Invest 2019 (Apr);129:1483



Atopic dermatitis subjects colonized with S. aureus have a 
distinct phenotype and endotype

› Compared to S. aureus (-) AD pts, S. aureus (+) AD pts had more 
severe disease based on all scoring systems except itch (NRS)

› higher levels of type 2 biomarkers (eosinophil count, tIgE, CCL17, and periostin) 

› significantly greater allergen sensitization (Phadiatop and tIgE)

› greater barrier dysfunction (TEWL and SC integrity) and higher serum LDH 

› FLG mutations did not associate with S. aureus (+) colonization 

› Adult AD pts colonized with S. aureus have more severe disease, 
greater type 2 immune deviation, allergen sensitization, barrier 
disruption, and LDH elevation than noncolonized AD subjects

Simpson EL, et al. J Invest Dermatol 2018;138:2224



Staphylococcus epidermidis protease EcpA can be a 
deleterious component of the skin microbiome in atopic 
dermatitis

Cau L, et al. J Allergy Clin Immunol 2021;147:955-66.e16.



Microbiome in AD

Kong HH, et al. Genome Res 2012;22:850



Altered composition of epidermal lipids correlates with 
Staphylococcus aureus colonization status in atopic dermatitis

Li S, et al. Br J Dermatol 2017;177:125



Lipid abnormalities in atopic skin are driven by type 2 
cytokines

› Lipids in the stratum corneum of AD patients differ substantially in 
composition from healthy subjects

› RNA sequencing analysis performed on stratum corneum of AD as 
compared with healthy subjects identified decreased expression of 
fatty acid elongases ELOVL3 and ELOVL6 that contributed to 
observed changes in atopic skin lipids 

› IL-4/IL-13 inhibited ELOVL3 and ELOVL6 expression in keratinocyte 
cultures in a STAT6-dependent manner

› Data strongly support the pathogenic role of type 2 immune activation 
in AD skin lipid metabolism

Berdyshev E, et al. JCI Insight 2018;3:e98006



Lancet 2020;396:345-60



Role of filaggrin in the skin and structural and biophysical 
consequences of filaggrin deficiency

17

McAleer MA, et al. J Allergy Clin Immunol 2013;131:280



Genetic and immunologic influences on filaggrin expression

18

McAleer MA, et al. J Allergy Clin Immunol 2013;131:280



Genes associated with atopic dermatitis

19

Gupta J, et al. J Allergy Clin Immunol 2016;138:676 



Lancet 2020;396:345-60



Asthma 
pathogenesis and 
type 2 high & low 
inflammation

Allergy 2019; Aug 23 [epub ahead of print]



Type 2 immune responses in human chronic rhinosinusitis

Cao P-P, et al. Ann Allergy Clin Immmunol 2019;122:33



Role of type 2 cytokines in 
Atopic Dermatitis



Type 2 cytokines & AD…

24



AD phenotypes and related endotypes

Czarnowicki T, et al. J Allergy Clin Immunol 2019;143:1



Dupilumab, a fully human monoclonal antibody targeting IL-4 
receptor-alpha

Hamilton JD, et al. Immunotherapy 2015;7:1043



Dupilumab
progressively improves 
systemic and 
cutaneous 
abnormalities in 
patients with atopic 
dermatitis

Guttman-Yassky E, et al.
J Allergy Clin Immunol 2019;143:155



AD patients from phase 2 & 3 trials pre-/post-dupilumab

Boguniewicz M, et al. Ann Allergy Clin Immunol 2018;120:10
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Therapeutic targets
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