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Abstract Therapy of atopic dermatitis should comprise
emollients, topical glucocorticosteroids, or calcineurin
inhibitors, phototherapies, immunosuppressants like cyclo-
sporin A, and other treatments. All these treatments should
be improved, thanks to research. But new therapeutic
perspectives should be given by topical anti-inflammatory
substances, selective glucocorticoid receptor agonists, pro-
biotics, interferon γ, TNFα inhibitors, inhibition of T cells
or B cells, inhibition of IgE binding, and many other
possibilities.
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Current Therapeutic Options

Athough there are remarkable differences in the therapeutic
management of atopic dermatitis, a minimal consensus is
possible. A consensus report was published in 2006 through
the PRACTALL program, which is a common initiative of the
European Academy of Allergology and Clinical Immunology
and the American Academy of Allergy, Asthma and Immu-
nology [1]. Basic therapy of atopic dermatitis should
comprise optimal skin care, addressing the skin barrier
defect with regular use of emollients and skin hydration,
along with avoidance of specific and nonspecific trigger
factors. Topical glucocorticosteroids are the main tool for the
treatment of acute flare-ups. Tacrolimus and pimecrolimus,

which are topical calcineurin inhibitors, are a very interesting
second-line treatment. The use of topical or systemic
antimicrobial therapy is still discussed. Systemic cortico-
steroids should be avoided because of relapse after their
discontinuation. Antihistamines do not seem to be effective
against atopic dermatitis and pruritus in this disease. Photo-
therapies are a standard treatment of severe atopic dermatitis.
In severe atopic dermatitis, immunosuppressants can be
useful and cyclosporin A should be preferred to azathioprine
or mycophenolate mofetil. The role of allergen-specific
immunotherapies and probiotics is still controversial.

Psychological interventions could be very helpful for
patients suffering from atopic dermatitis, but clinical trials
are still lacking to confirm effects on the course of the
disease [2–4]. The impact of therapeutic education has been
more demonstrated: the effects are not limited to the coping
with atopic dermatitis [5] but is really effective on the
disease itself [6].

However, the treatment of atopic dermatitis is still
difficult and it is necessary to improve current treatments
[7] or to develop new therapeutic options [8].

Perspectives for Current Treatments

New data about the major role of skin barrier alterations
in atopic dermatitis [9] stimulate research in this field.
An emollient treatment containing specific oat extracts
(Exomega®) significantly reduces the high-potency topical
corticosteroid consumption in infants with atopic dermatitis
[10]. A cream containing cholesterol, free fatty acid, and
ceramide (Epiceram®) was shown to have efficacy compa-
rable to that of a mid-potency steroid [11]. These creams
probably have anti-inflammatory effects. Atopiclair® or
Zarzenda® is a topical non-steroidal anti-inflammatory
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agent containing glycyrrhetinic acid, telmesteine and Vitis
vinifera extracts, which has been evidenced to be effective
in the treatment of atopic dermatitis [12]. In the future,
creams with reducing effects on pH could be interesting
through effects on stratum corneum integrity and activation
of epidermal enzymes [13].

Advances on corticosteroids are limited to new formu-
lations: hydrogels and foams. But they could be very
convenient for patients.

Advances on topical calcineurin inhibitors are concerning
their side effects. The possible enhanced occurrence of
lymphomas and skin malignancies is not confirmed [14].
Transient burning sensations appear to be secondary to direct
effects of calcineurin inhibitors on skin nerve endings [15,
16]. These effects also suggest new understanding of anti-
inflammatory properties of calcineurin inhibitors that are not
restricted to immune effects but are also related to inhibition
of neurogenic inflammation.

Probiotics are microorganisms which could confer
benefits to hosts when administrated to the gastrointestinal
tract, and prebiotics are non-digestible food ingredients that
stimulate growth and/or activity of these bacterial species in
the colon. According to the hygiene hypothesis, the
growing prevalence of atopic dermatitis could be linked to
a changed intestinal colonization pattern during infancy.
Manipulating intestinal microflora could prevent or treat
atopic dermatitis. Many clinical trials have been conducted.
Results of these trials are conflicting. Nowadays, there is
not enough evidence to support the use of pro-, pre-, or
synbiotics for prevention or treatment of atopic dermatitis
[17].

Immunosuppressants like azathioprine, methotrexate,
mycophenolate mofetil, tacrolimus or mainly cyclosporin
is very useful for severe atopic dermatitis. Nonetheless,
their use is limited by side effects. A better management of
these side effects could allow broader use. Only cyclospor-
ine has evidenced efficacy by many double-blinded clinical
trials. A better efficacy of immunosuppressants with less
side effects could be obtained by new drugs with very
specific targets.

Selective Glucocorticoid Receptor Agonists

The use of glucocorticoids in chronic inflammatory
diseases like atopic dermatitis is limited by side effects.
The discovery of the molecular mechanisms of the
glucocorticoid receptor and the recognition that activation
and repression of gene expression could be addressed
separately open the possibility to achieve improved safety
profiles by the identification of ligands that predominantly
induce repression. Hence, a new therapeutic way could be

offered by selective glucocorticoid receptor agonists [18].
Their use in atopic dermatitis is rather envisaged as a
topical treatment. There are promising results about
immunological efficacy and safety profile (skin atrophy)
with new products like mapracorat [19]. The next stage will
be clinical trials in humans.

Interferon γ

Interferon γ is able to decrease blood eosinophil count [20]
and to inhibit IgE synthesis and T-cell proliferation [21]. It
appears to be effective in the treatment of atopic dermatitis.
In a clinical trial, it was evidenced that there is a need for a
high-dose therapy (1.5×106 IU/m2) that could be followed
by a lower dosage (0.5×106 IU/m2) [20] but side effects
(fever, myalgias, respiratory difficulties, and elevation of
LDH or transaminases) are strongly limitating factors for its
use.

Inhibition of TNFα

Because tumor necrosis factor alpha (TNFα) is involved in
the pathogenesis of skin inflammation and recruitment of
dendritic cells, TNFα inhibitors might be used for
treatment. Induction therapy with infliximab significantly
improved all clinical parameters, but this improvement was
not sustained through maintenance therapy. Only two
patients with severe AD achieved an excellent clinical
response by 46 weeks [22]. Results do not seem interesting
with etanercept [23]. There were occurrences of atopic
dermatitis flares in patients who were treated for psoriasis
by TNFα inhibitors [24, 25]; thus, they were not in favor of
the use of these biologics for the treatment of atopic
dermatitis.

Blockade of Inflammatory Cell Recruitment

E-selectin and P-selectin on dermal postcapillary venules
play critical roles in the migration of effector T cells into
inflamed skin. P-selectin glycoprotein ligand-1 (PSGL-1)
modified by alpha1,3-fucosyltransferase is the principal
selectin ligand on skin-homing T cells and is required for
effector T cell entry into inflamed skin. A fluorinated
analog of N-acetylglucosamine peracetylated-4-fluorinated-
d-glucosamine (4-F-GlcNAc) that could inhibit selectin
ligand expression on human T cell PSGL-1 was used on
elicited allergic contact hypersensitivity (CHS) reactions in
mice treated with 4-F-GlcNAc. Data indicated that 4-F-
GlcNAc prevents CHS by inhibiting selectin ligand activity
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and the capacity of effector T cells to enter antigen-
challenged skin without affecting the afferent phase of
CHS [26]. Nonetheless, this study was not followed by
clinical trials in humans.

Inhibition of T-cell Activation

Efalizumab is a monoclonal antibody directed against
CD11a, a molecule involved in T-cell activation and
extravasation from blood into tissue. Ten patients with
severe atopic dermatitis were treated with efalizumab for
84 days, and peripheral blood mononuclear cells were
analyzed for expression of activation and adhesion markers
[27]. Data suggested that blockade of T-cell extravasation
into tissue is the major pathway by which efalizumab leads
to improvement in cutaneous inflammation, as suggested by
previous clinical cases of amelioration under efalizumab.
Unfortunately, efalizumab has been withdrawn from the
market after a few cases of progressive multifocal leukoen-
cephalopathy. A case of eczematous dermatitis was ob-
served in a patient who was treated for psoriasis [28].

Alefacept is a lymphocyte function-associated molecule
3 (LFA-3)/IgG fusion protein. Binding of the LFA-3
fragment to CD2 blocks costimulation and the subsequent
activation of T cells. In a pilot study [29], ten patients
experienced a significant improvement on alefacept thera-
py. The eczema area and severity index (EASI) levels
continuously decreased over the treatment period, starting
after the fourth injection, except in one patient who had an
acute exacerbation at week 8. After treatment, EASI levels
remained low or decreased further during the observation
period until week 22, suggesting a sustained effect of
alefacept. In another open-label study of a 16-week
treatment [30], nine patients with moderate to severe atopic
dermatitis were enrolled and treated. Only two of the nine
patients with atopic dermatitis responded to treatment with
alefacept.

Depletion of B Cells

Rituximab is a chimeric monoclonal anti-CD20 antibody
that eliminates B cells by inducing antibody-dependent cell-
mediated cytotoxicity, complement-dependent toxicity, or
apoptosis. The efficacy of rituximab could not simply be
explained by a reduction in autoantibody titers but it was
rather suggested that the loss of the antigen-presenting and
immunomodulatory functions of B cells might be respon-
sible for the beneficial clinical effects. In a pilot study [31],
six patients showed an improvement of their skin symptoms
within 4–8 weeks. The eczema area and severity index

significantly decreased. Histologic alterations such as
spongiosis, acanthosis, and dermal infiltrate, including T
and B cell numbers, also dramatically improved. However,
whereas blood B cells were below detectable levels as a
consequence of rituximab administration, skin B cells were
reduced by approximately 50% only. Expression of IL-5
and IL-13 was reduced after therapy. Moreover, whereas
allergen-specific IgE levels were not altered, there was a
slight reduction in total IgE concentrations in blood.

Inhibition of IgE Binding

IgE-mediated hypersensitivity plays a very important role
in (extrinsic) atopic dermatitis. IgE are able, even in the
absence of allergen stimulation, to inhibit apoptosis and to
induce cytokine synthesis in monocytes, mast cells, and
basophils through their high affinity receptor FcεRI. This
suggests that the increased IgE in patients strongly
contributes to both acute flaring and the establishment of
chronic lesions [8]. Omalizumab is a humanized antibody
that inhibits IgE binding to FcεRI, which is successfully
used in severe asthma [32]. Surprisingly, the efficacy of
omalizumab against atopic dermatitis remains contradictory
as some clinical studies demonstrated that it was effective
while others did not [33–36]. This might be due to different
IgE levels in these patients in comparison to those who
were treated for asthma.

Other Perspectives

The use of immunoregulatory cytokines like interleukin-10, or
transforming growth factor-β, or anti-inflammatory mediators
such cyclooxigenase-2, indoleamine 2,3-diooxygenase, and
resolvins might be very interesting [8]. Because of the very
important role of neurotransmitters in atopic dermatitis [37],
substance P antagonists or calcitonin-gene related peptide
and melanocyte-stimulating hormone agonists might be used
in the treatment of atopic dermatitis.

Another point of view is an interest in cellular targets.
Treatments are usually defined and used for their effects on
lymphocytes, dendritic cells, or mast cells, but keratino-
cytes, eosinophils, basophils, and platelets also play a major
in the pathophysiogeny of atopic dermatitis.

Treatment of Itch

Because itch is not only present during flares of atopic
dermatitis but also after treatment of these flares, it is
necessary to provide effective antipruritic agents for patients
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[37, 38]. Antihistamines are not effective, but there is a
growing research in this field. These possibilities have been
discussed in specific chapters of this special issue.

Concluding Remarks

Nowadays, there are available effective treatments of atopic
dermatitis but there is a need to get new treatments, especially
for severe atopic dermatitis and for pruritus. After topical
treatments and immunosuppressants, the next step will be
mainly represented by biologics. All these treatments are
weakly effective against pruritus, and there is a need for a
specific treatment of this cause of suffering for patients.
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