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

Increased susceptibility to infections or colonization with microbial
organisms: Staphylococcus aureus, Herpes simplex

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

1980 Hanifin & Rajka criteria for AD included
tendency toward cutaneous infections




S. aureus adherence to normal healthy
skin and uninvolved AD skin

Atopic Dermatitis
Cho S-H et al. J Allergy Clin Immunol 2001;108:269

Quantification of MSCRAMM* mutant S. aureus
strains to uninvolved AD vs normal skin
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*microbial surface components recognizing adhesive matrix molecules

Cho S-H, et al. J Allergy Clin Immunol 2001;108:269

A deficiency in antimicrobial peptide* (H-8-
defensin-2) expression may allow S. aureus to
colonize and infect skin of AD patients
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* keratinocytes are the major source of AMPs in the skin

Ong PY, et al. N Engl J Med 2002;347:1151




Effects of IL-4 and IL-13 on TNF-a-induced
H-B-defensin-2 expression in HaCat cells
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IL-4 and IL-13 inhibit cathelicidin
expression through STAT-6 and can be
reversed by neutralizing antibodies
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Howell MD, et al. Immunity 2006;24:341

Filaggrin deficiency and possible
mechanisms of disease

Irvine AD, et al. N Engl J Med 2011;365:1315




Effect of filaggrin breakdown products
on growth of and protein expression
by Staphylococcus aureus
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Miajlovic H, et al. J Allergy Clin Immunol 2010;126:1184

Effect of filaggrin breakdown products on
growth of and protein expression by
Staphylococcus aureus

Miajlovic H, et al. J Allergy Clin Immunol 2010;126:1184

Genes contributing to skin barrier breakdown

Genetic and environmental skin
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Cork MJ, et al. J Invest Dermatol 2009;129:1892




S. aureus extracellular protease causes
epidermal barrier dysfunction

** V8 protease induced structural disturbance of the SC, including loss of
corneodesmosome integrity & loss of corneocyte cohesion, arrows indicate
corneodesmosomes ***V/8 protease without occlusion ed increase in
epidermal thickness, with occlusion, greater increase in epidermal thickness and

inflammatory infiltrate in the dermis
Hirasawa Y, et al. J Invest Dermatol 2010;130:614

S. aureus, toxins & AD

Most AD pts colonized by toxin producing S. aureus
Both MSSA & MRSA produce alpha-toxin critical for
enhanced survival on skin

~ 10% of S. aureus isolates from AD pts shown to
produce 2 superantigenic toxins (SEB & TSST)
(coproduction not seen in isolates from >5000 pts
with TSS)

Use of topical steroids and TCls may select for S.
aureus strains that adapt to their “new” skin surface
niche by increasing virulence capabilities

AD pts make serve as an important reservoir for
evolving S. aureus strains

Schlievert PM, et al. J Allergy Clin Immunol 2010;125:39

PHITR (cpm)

T regulatory cells in
atopic dermatitis and
subversion of their
activity by
superantigens

are shown for patients with AD (n = 5.

Ou LS, et al. J Allergy Clin Immunol 2004;113:756




Staphylococcal Superantigens

Vascular Endothelium

Leung DYM. J Allergy Clin Immunol 2000;105:860

Virulence factor production by S. aureus

FACTORS
1. Protein A

3. Clumping factor
4 Other MSCRAMMs

Lowy FD. N Engl J Med 1998;339:520;
Schlievert PM, et al. J Allergy Clin Immunol 2010;125:39

2. Fibronectin-binding protein
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Thymic stromal lymphopoietin:
Master switch for allergic inflammation

S . circuamion
2 = = e

UNINVOLVED == ACUTE ATOPIC DERMATITIS
J Allergy Clin Immunol 2006;118

Phenotype of atopic dermatitis subjects
with a history of eczema herpeticum

» AD patients with more polarized Th2-type
disease with allergies and asthma and
increased biomarkers including serum IgE,
TSLP and cutaneous T cell-attracting
chemokine more likely to have severe skin
disease complicated by eczema herpeticum,
S. aureus or molluscum infections

Beck LA, et al. J Allergy Clin Immunol 2009;124:260

FLG mutations and Th2 polarization
(Genetic variants in thymic stromal
lymphopoietin are assocated with AD & EH)

A critical link between barrier defect in AD patients
with FLG mutations and Th2 polarization could be
explained in part by enhanced allergen penetration
through the damaged epidermis accompanied by
increased production of TSLP* by keratinocytes
leading to a Th2-type milieu

* significant associations for TSLP and IL7R tagging
SNPs and AD and ADEH in European Americans
with replication of associations between TSLP and
IL7R SNPs in an independent African American
sample

Gao P-S, et al. J Allergy Clin Immunol 2010;125:1403
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Translating lessons from research to patient care
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Boguniewicz M, et al. In Pediatric Allergy 2010; 566
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