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A clinico-pathological approach to management of atopic dermatitis
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ABSTRACT

Recent research in atopic dermatitis (AD) has identified it to be a heterogeneous inflammatory skin
disorder of different endotypes (immune polarisation of T-cell subsets and genetic mutations) underlying
various phenotypes (age of onset, ethnicity, disease severity, etc.). The corresponding heterogeneity
in underlying patho-mechanisms of the disease has resulted in an impetus towards an endotype-driven
management of AD. We propose a practical approach that is based on classifying AD patients into intrinsic
and extrinsic phenotypes and their corresponding underlying endotypes. This approach aims to provide a
practical method that integrates recent understanding of AD pathogenesis for a targeted endotype-driven

management of AD.
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Recent research in atopic dermatitis (AD) has identified
it to be a heterogeneous inflammatory skin disorder
of different endotypes (immune polarisation of T-cell
subsets and genetic mutations) underlying various
phenotypes (age of onset, ethnicity, disease severity,
etc.).'? The corresponding heterogeneity in underlying
patho-mechanisms of the disease may explain the failure
of effective control of AD through inhibition of one
specific inflammatory pathway in a subset of patients
in the recent dupilumab trials, whereby a reduction of
Investigator’s Global Assessment score to 0—1 was seen
in only 36-38% of participants.’

The new data has nevertheless augmented our
understanding of AD, resulting in an impetus towards
an endotype-driven management of AD. However,
success for “personalised and precise” therapy remains
largely in vitro or in silico, partly due to the lack of a
practical stratification strategy to meaningfully correlate
clinical phenotypes to underlying pathological endotypes.*

Among the various ways to classify AD, we perceive
that AD can be most applicably and effectively divided
into intrinsic and extrinsic types. This method of
classification draws on phenotypic clues through clinical
assessment’>’ (Table 1), of which the most important
clinical feature is the primary integrity of the skin barrier.
Primary integrity of the skin can be largely recognised
through inspection of non-lesional uninvolved skin in

AD patients. Patients with extrinsic eczema possess a
primary epidermal barrier defect, and the resultant surface
changes of dryness, scaling and/or flaking. However,
patients with intrinsic eczema do not possess a primary
epidermal barrier defect, thus displaying healthy skin at
non-lesional areas. We propose the following management
of AD based on intrinsic and extrinsic phenotypes and
their corresponding underlying endotypes.

Extrinsic eczema is characterised by a primary
epidermal barrier defect due to mutation of filaggrin and/
or other epidermal components, resulting in increased
transepidermal water loss, allergen penetration, and
activation of Th-2 cytokines® (Fig. 1). This underlying
pathology results in the clinical appearance of dry,
flaky skin in patients with extrinsic eczema. Thus,
reconstituting the defective skin barrier with diligent
application of hypoallergenic moisturisers and use of
gentle cleansers to reduce allergen sensitisation through
the defective barrier is the primary cornerstone in
management.’ If the epidermis is breached, allergen
penetrates and inflammation ensues, triggering the
inflammatory cascade of atopic dermatitis. At this stage,
suppression of subsequent inflammation can then be
achieved via inhibition of the Th-2 inflammatory cascade.
The most effective biologic agent for AD hitherto is
dupilumab, a human monoclonal antibody that inhibits
IL-4 and IL 13 signalling by binding to the IL-4a receptor.
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Fig. 1. Putative pathophysiology of extrinsic and intrinsic atopic dermatitis.

Table 1. Clinical features of extrinsic and intrinsic atopic dermatitis (AD)
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80% of total AD incidence

Earlier age of onset

Personal or family history of atopy (asthma,

allergic rhinitis and conjunctivitis)

Prone to allergen sensitisation (pollen, house

dust mites)

Typical flexural location
Hands and feet eczema
Ichthyosis vulgaris

Palmar hyperlinearity
Pityriasis alba
Staphylococcal colonisation

Greater disease severity

High total and environmental Ig E
Elevated eosinophils

Defective

High transepidermal water loss®
Filaggrin mutation common

Low barrier proteins (filaggrin, loricrin,
periplakin)

Stronger Th-2 activation

Th-2 correlates with disease severity

20% of total AD incidence
Later disease onset

Lack atopy

Atypical locations (face, lips, eyelids, retro-auricular)
Nummular and follicular types more common

Dennie-morgan
infra-orbital folds®

Milder disease severity

Severe itch

Frequently normal

Normal

Absence of filaggrin mutation

Relatively normal barrier proteins

Stronger Th-17 and Th-22 activation

Th-1 and Th-17 correlates with disease severity
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The efficacy of sole inhibition of IL-13 (tralokinumab
and lebrikizumab) or thymic stromal lymphopoietin
(tezepelumab) is still undetermined.

In contrast, patients with intrinsic AD do not possess a
primary epidermal barrier defect. Their primary problem
is cutaneous inflammation driven majorly by Thl, Th17
and Th22 T cells.!® This causes itch which inevitably
leads to scratching, thus creating a secondary barrier
defect (Fig.1). Hence, inhibition of the cytokine pathways
triggered by the Thl, Th17 and Th22 T cells can
potentially be the effective approach to manage intrinsic
AD. Biologic trials involving inhibition of IL-17
(secukinumab), IL-23 (ustekinumab) and IL-22
(fezakinumab) are underway.!! In a phase II secukinumab
trial, a higher percentage of patients with intrinsic eczema
achieved EASI-50 score compared to those with extrinsic
AD.'>" In addition to anti-inflammatories, we propose
simultaneous control of itch being key in the primary
management of intrinsic AD. This is to minimise scratch-
induced damage to the epidermal barrier and consequent
secondary eczematisation, as we postulate that once
the secondary barrier defect has occurred, intrinsic AD
progresses into an inflammatory “common” pathway
similar to that of extrinsic AD (Fig. 1).

The cytokines and inflammatory pathways mentioned
have been simplified to enable a practical approach to
stratifying patients. Many other cytokines (Th-1, S-100,
INF, IL-10)!* also play a role in AD pathogenesis.
IL-31 has shown a pivotal part in itch, and when
inhibited, might potentially contribute to breaking the
itch-scratch cycle in AD patients.

Many authors believe that a pathophysiological- and
endotypic-based stratification of patients is the way
to move forward in AD management.'>'® However,
classifying AD into extrinsic and intrinsic forms might
potentially be challenging in a patient who presents at
later stages of the disease (i.e. while in the common
pathway), when there are manifestations of overlapping
endotypes and phenotypes. While a better understanding
of the cytokines involved in AD pathogenesis has been
achieved, there is much work to be done to achieve a
targeted, tolerated and effective management of AD.
Other gaps in AD management remain, and these include
having head-to-head randomised trials comparing the
long-term effectiveness, side effect profile, and cost
effectiveness of novel systemic!’”-'® and biologic therapies.
Further work in understanding more about gene-—
environmental interactions with AD pathophysiology
and treatment is also required."”

The concept we have presented is relatively new but we

believe it can serve as a practical clinical approach to be
built upon as our understanding of AD pathogenesis and

novel biologic agents expands. This fresh perspective will
ultimately enable physicians to prescribe personalised
and precise treatment for AD, attaining better outcomes
with less side effects of conventional non-specific
immunosuppressive agents.
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