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Atopic dermatitis/eczema (AD) is a highly complex disease
showing a clear increase in its incidence across all conti-
nents during the last decades (1, 2). It is the most common
skin disease and has, almost other allergic diseases, a sub-
stantial socioeconomic impact (3). The complexity of the
underlying mechanisms explains the wide spectrum of the
clinical phenotype such as the age of onset, natural history,
range of sensitization, provocation factors, clinical appear-
ance, severity, and therapeutic response. Moreover, progress
in the last years (4) has also highlighted the potential role
of the skin microbiome, neuro-immunological signals, and
epigenetic regulation in the modulation of the disease, add-
ing another level of complexity. This situation calls for a
more differentiated approach in our efforts to understand
the pathophysiology and to develop new preventative and
therapeutic strategies better tailored for the subsets of this
complex phenotype. This is particularly true when we con-
sider the infantile and childhood onsets of AD, which are
currently regarded as the first step of the feared atopic
march including allergic rhinitis and/or asthma (5, 6). Thus,
AD should more be considered as a systemic disease with a
number of relevant comorbidities (7, 8), which will greatly
benefit from new developments in the era of precision medi-
cine (9).

In July 2015, a group of 63 scientists and clinicians from
13 countries gathered under the auspices of the Christine
Kiihne — Center for Allergy Research and Education (CK-
CARE) for the 3rd Global Allergy Forum in Davos, Switzer-
land. As in the past, the scientists intensely discussed key
issues relevant in the field of allergy and AD (10, 11). The
aim of the Think Tank meeting in 2015 was to define and
discuss new strategies in research and education in AD,
which will pave the way for the precision medicine pathways
in AD. This document is not meant to be a comprehensive
list of research areas but rather summarizes the main results
of the working groups in charge of the six most important
fields considered for this meeting.

Epidemiology/standardization

Although AD is the most common skin disease, there are
a number of critical issues with substantial consequences
for our understanding of the global epidemiology of the
disease (12-14). Simple issues such as the lack of consensus
on the criteria for its diagnosis linked to the absence of
standardized data and outcomes sets represent important
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hurdles for comparable data for current prevalence of AD

in most regions. Hence, there is an underestimation of dis-

ease burden and the comorbidities (15, 16). No comparable

data for treatments and prevention used in AD are avail-

able (17).

Key questions to be addressed as follows:

® A global consensual definition of AD valid for epidemiol-
ogy, genetics and clinical research (fix the issue of extrin-
sic vs intrinsic AD).

® A validated methodology for measuring the severity of
AD.

® Establish comprehensive and standardized registries for
epidemiological studies in AD.
The role of prenatal factors for the emergence of AD.

® Global epidemiology of AD and related disorders/comor-
bities in the different regions.

® Impact of AD on the quality of life at different ages and
in different countries.

® Subtypes of AD according to the regions worldwide and
the healthcare profiles.

® A better understanding of the different ages of onset, par-
ticularly in elderly.

e Different preventive and therapeutic approaches world-
wide.

Skin barrier

Since the demonstration of functionally relevant mutations
of the filaggrin (FLG) gene in AD, the role of the epider-
mal barrier function in the pathophysiology has been well
established. Its significance for the sensitization toward food
and environmental allergens has been shown in animal
models and more recently in human (18, 19). However, a
number of other mutations and/or variants affecting epider-
mal structures have been reported, which may have some
functional relevance for our understanding of the disturbed
epidermal barrier function and its consequences in AD
(20, 21).
Key questions to be addressed as follows:
® A clearer definition of what exactly barrier function is.
® Functional genomics of candidate genes involved in the
barrier function.
® Developing better tools for assessing the barrier function.
® Biomarkers discovery in the field of barrier function.
e Stratification of the phenotype ‘barrier dysfunction’ into
more precise subgroups with appropriate biomarkers.
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® Understanding the acquired and epigenetic regulation of
the barrier function

® Need of proof of concept studies for improving the bar-
rier function (e.g., pharmacologically induced increase of
FLG expression).

® Better characterize the dynamic interaction between the
stratum corneum and tight junctions.

® Impact of the individual microbiota on the barrier func-
tion.

® Impact of systemic and targeted therapies on the barrier
function.

® Development of more biomarker-based and tailored
moisturizers for early intervention in newborns.

® Improving the education of patients and parents for pre-
vention and therapy approach.

Immune deviation

There is an overall agreement that, besides the barrier func-
tion, a deviation of the immune system represents the second
important pillar in the pathophysiology of AD. Although
substantial progress has been made in the last years, recent
reports strongly suggest that we are far from understanding
the pivotal mechanisms, which seem to be more complex
than the initial Th2/Th1l dogma (22-24).
Key questions to be addressed as follows:

e Cooperative research activities on immune response in
AD worldwide, for example, on micro-inflammation in
nonlesional skin, immunology of comorbidities, recently
discovered subsets of T cells, B cells, innate lymphoid
cells, and epigenetic regulation.

® Immunological treatment vs cure of AD: Development of
trials on the induction of immune tolerance in AD
patients.

® Development of combined scores (biomarkers combined
with clinical scores—algorithm) for diagnosis and endotypes.

® Development of better in vitro diagnostic (T-cell-related
tests) and/or algorithm of diagnostic skin tests (skin prick
test—atopy patch test) for AD.

® Development of studies on combined therapies (e.g., topic
plus systemic, two biologicals, allergen specific
immunotherapy plus dupilumab, imitation of real life sce-
nario).

® Development and study of efficient antipruritic/anti-
inflammatory drugs (thymic stroma lymphopoietin,
IL-31, and histamine receptor type 4).

® The investigation of immune tolerance to relevant anti-
gens/allergens by specific immunotherapy for the preven-
tion of AD: subcutaneous immunotherapy, sublingual
immunotherapy, and epicutaneous immunotherapy.

® Defining immunological target mechanism for primary/
secondary prevention by learning from studies of out-
growth of disease ‘window of opportunity’.

Environment/microbiome

Environment in the context of diseases is defined as the sum
of exposure to physical, chemical, microbial, and psychoso-

cial factors. AD is strongly influenced by the environment

(25), and protective as well as aggravating factors have been

described. One factor that has been extensively studied

recently is the microbiome, which could also be considered as

a part of the human body (26). Recent findings substantiated

the role of host body-microorganisms interactions in the

development and maintenance of AD (27). Further research

should aim at elucidating the principles that govern the

assembly, dynamics and impact of the microbiota on the skin

barrier in AD (28). The results may open new research win-

dows toward personalized microbiome-based intervention.
Key questions to be addressed as follows:

e Difference between ‘healthy’ microbiota and dysbiosis
data from various populations, for example with different
lifestyles and geographical or ethnical origins. Analysis of
different skin layers, that is the stratum corneum and lay-
ers beneath.

® The topographical microenvironment of healthy and dis-
eased skin sites in AD.

® The diversity and composition of microbiota in skin, in
gut, and of other organ systems such as the lung in AD
patients compared to healthy individuals.

® Microbiota research extended to the metabolome and its
impact on microbe-microbe interactions on barrier func-
tion and skin redox state.

e Effects of macro- or micro-environmental factors on the
composition and diversity of the microbiota, including
hormones and human or microbial antimicrobial peptides
(microenvironment), or pollutants, food, temperature,
and water (macro-environment).

® Impact of topical (topical steroids and calcineurin inhibi-
tors) or systemic therapies with antibiotics or immune-
modifying/suppressive drugs and the biologicals. The
impact of microbiota on potentiation or inhibition of
treatments (e.g., via metabolism of active substances or
indirect regulation of target cells).

® The impact of stress on microbiota and thus on skin
homeostasis.

Psychoneurological aspects

Psychological stress can elicit flares of AD as well as asthma
and other allergic diseases (29). Conditions like attention def-
icit hyperactivity syndrome (ADHS) have been observed in
connection with AD. Itch as a subjective sensation is difficult
to be measured objectively, although there are imaging stud-
ies having visualized central nervous itch perception and pro-
cessing (30). There is little specific and effective antipruritic
treatment for eczema itch (31).
Key questions to be addressed as follows:
® Neurogenic inflammation including neuropeptide—neu-
rotrophic axis (including influence of the brain) and pru-
ritus as an important pathophysiologic aspect of AD.
e Studies on psychiatric comorbidities in comparison with
coping behavior in AD.
e Quality of life and psychosocial burden of diseases.
® The influence of culture and ethnicity in the clinical
course and psychosocial aspects of AD.
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® Better and objective measurements for quantitative
assessment and for differentiating qualitative aspects of
various kinds of itch sensation.

® The role of different histamine receptors (histamine HI,
H2, H3, and H4 receptors) and respective agonists as well
as antagonists.

® Understanding the impact of newly developed molecules
and mediators (anticytokine, antireceptors, specific inhibi-
tors, etc.) on itch.

® The role of psychosomatic interactions in management by
the physician. Need for confident and empathic doctors.

® Mother/parent and child interactions as a ‘complex unit’
requiring also the ‘treatment of the parent or relatives’ in
parallel to treatment of the affected child. Give self-assur-
ance to the mother and take away any feelings of guilt
for exacerbations or worsening of clinical course of
eczema.

® Psychosomatic interventions in the management of severe
and chronic atopic dermatitis. Controlled trials for vari-
ous psychosomatic interventions. Reimbursement issues.

® The basis for the high suggestibility (placebo and nocebo
response) in AD patient.

® Addition of education in basic psychosomatic competence
for dermatology/allergists.

Education

Atopic dermatitis/eczema represents a kind of paradigmatic

disorder where, despite its substantial prevalence, there are

obviously substantial gaps in the communication between the

patients and the different stakeholders involved in the man-

agement. Indeed, the kind of information exchanged between,

for example, scientists, specialist physicians, general practi-

cioners (GP) and pediatricians, allied healthcare profession-

als, pharmacists, payers, and policymakers must be adapted

and by essence diverges significantly (32). For most effective

patient outcomes (33), AD management requires interprofes-

sional care (34); it seems obvious that it also requires inter-

professional education (IPE) (35, 36).

Key questions to be addressed as follows:

® Providing key knowledge to GP and other specialists tak-
ing care of AD patients and families.

® Understanding and appreciating the needs of the different
physician groups handling patients with atopic dermatitis.

® Build education programs for different physician groups
based on their gaps of knowledge, skills and attitude (i.e.,
their competency gaps between best practice and their
current performance).

® Enabling interprofessional learning within the continuum
of medical education.

® Establish ‘guidelines’ for affected patients and families.

® FEducate physician for missing skills in the management
of AD.

® Improve collaboration between different disciplines (e.g.,
dermatologists and pediatricians).

® Implementation of educational programs (‘eczema
school’) and availability to as many patients as possible.
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® Allied health personal and other health professionals as
target groups for eczema education namely nurses, nurs-
ery nurses, or pharmacists.

® Use of electronic media such as Web-based learning
resources, games, and social media to increase acceptance.

Conclusion

Among allergic diseases, AD is a paradigmatic disorder due
to its genetic, immunological and phenotypical complexity.
Thus, the so far classical unifying approach usually mirrored
in most of the recent guidelines needs to be thoroughly revis-
ited, and, beside some interesting animal models, the focus
should be concentrated on human translational research
involving large prospective cohorts. The output of the work-
ing groups of the GAF 2015 outlines a number of challenges
and opportunities to be addressed in the future in order to
have a comprehensive picture of AD with all its multiple
facets as the background for precision medicine. Thus, build-
ing high-quality dynamic registries fed with detailed pheno-
typical data linked to biobanks with a variety of tissue
samples will provide the basis for the discovery and valida-
tion of biomarkers with the aim to stratify AD into more
homogeneous subgroups. This strategy has the potential to
better select the responding populations in the development
of forthcoming biologicals (37) and specific immunotherapy
regimen (38). Hence, more tailored preventative and thera-
peutic approaches including interprofessional educational
activities will be developed to significantly improve the man-
agement of AD.
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