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Abstract

Atopic dermatitis is a chronic recurrent skin disorder characterized by severe itching and eczematous skin
lesions. Atopic dermatitis is a chronic disease that has various causes and repeats aggravating and
improving. It has adverse effects on normal academic, daily life and social relations. In severe cases, many
complications occur including mental disorders such as social phobia, and reduced quality of life of other
family members. In Korea, atopic dermatitis has been increasing due to rapid changes in living environment
due to westernization and industrialization, and it has emerged as a big problem of society. It is a disease
that is making a lot of investment in the world and it is pouring new knowledge every year accordingly.
Although the individual contents are closely related to each other to make it difficult to distinguish, this
article reviews recent findings related to atopic dermatitis by epidemiology, skin barrier, immune deviation,
microbiome, psycho-neurology, itch and treatment. I will try to review the development of research in the

field of atopic dermatitis in the past year.

Introduction

Atopic dermatitis is a chronic recurrent skin disorder characterized by severe itching and eczematous skin
lesions. Atopic dermatitis is a chronic disease that has various causes and repeats aggravating and
improving. It has adverse effects on normal academic, daily life and social relations. In severe cases, many
complications occur including mental disorders such as social phobia, and reduced quality of life of other
family members. In Korea, atopic dermatitis has been increasing due to rapid changes in living environment
due to westernization and industrialization, and it has emerged as a big problem of society. It is a disease

that is making a lot of investment in the world and it is pouring new knowledge every year accordingly.
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Although the individual contents are closely related to each other to make it difficult to distinguish, this
article reviews recent findings related to atopic dermatitis by epidemiology, skin barrier, immune deviation,
microbiome, psycho-neurology, treatment and itch. I will try to review the development of research in the

field of atopic dermatitis in the past year.
1, Epidemiology

There have been many research results on the epidemiology of atopic dermatitis last year.

The relationship between food and atopic dermatitis is an important part of all parents with atopic
children. It is well known that the incidence of food allergies is higher in patients with atopic dermatitis,
and related studies are continuing. A meta-analysis of papers reported up to 2014 reaffirmed that food
allergy is associated with a higher severity of atopic dermatitis'. In atopic patients, anaphylaxis due to
sensitization through the skin of oatmeal has been reported, which is consistent with the dual-allergen
exposure hypothesis that contact through the skin sensitizes the antigen and contact through the diet induces
immune tolerance’. The aggravation of atopic dermatitis due to food was associated with milk, eggs,
peanuts, soybeans, flour, ect. in a retrospective study3.

The prevalence of atopic dermatitis was higher in children with type 1 diabetes compared to the control
group as well as hypertension, hyperlipidemia, depression, and obesity. Itis meaningful because it was the
first cohort study to identify the association between type 1 diabetes and atopic dermatitis’. In contrast,
there is a high risk of rheumatoid arthritis, inflammatory bowel disease, and low risk of type 1 diabetes in
patients under 40 years of age with atopic dermatitis’. In adults with atopic dermatitis, the risk of
autoimmune-related diseases was high such as rheumatoid arthritis, inflammatory growth disease, chronic
urticaria, vitiligo and alopecia®. In addition, there is a strong interest in the relationship between metabolic
disease and systemic inflammatory disease and atopic dermatitis, as there is a report that newborn obesity
increases the risk of atopic dermatitis in the cohort study’.

As a chronic inflammatory skin disease, studies on the similarity and difference between psoriasis and
atopic dermatitis have been actively carried out. There is a comparative study in the mouse model. The
interesting result has been reported that the 10-year mortality rate of atopic dermatitis is lower than that of

psoriasis when comparing in-patients with atopic dermatitis and psoriasiss’g.
2. Skin barrier

There have been reports that the barrier dysfunction in early childhood may increase the risk of food
allergy in the first two years of life in relation to skin barrier function, one of the two factors determining
genetic vulnerability of atopic dermatitis'®. In addition, there has been a report that the acidity of the skin
is important in controlling the skin barrier function by Kallikrein 5 in the mouse model. These may be

another basis for the use of a weak acid detergent in the management of atopic dermatitis'".
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In one study, it was suggested that acidification of the stratum corneum, obtained by applying acid
cream, can prevent the occurrence of asthma due to atopy marching through the mechanism of inhibiting
the process of not only the atopic dermatitis itself but also the skin barrier damage leading to the systemic
allergic reaction'”.

It is already known that the use of moisturizers from the newborn period has a preventive effect on
atopic dermatitis by preventing the deterioration of barrier function and minimizing the effect of exogenous
factors of atopic dermatitis. Since ceramide is reduced in the skin of patients with atopic dermatitis, reports
that use of physiological lipid-containing moisturizers, such as ceramides, are helpful in improving the skin
barrier are still active with the launch of new products. The preventive use of moisturizers is a

It was reported that petrolatum, a

cost-effective treatment for the management of atopic dermatitis'
commonly used moisturizing agent, regulates skin barrier function-related gene expression and thereby

improves epidermal differentiation.These findings recall the importance of moisturizing agents”.
3. Immune deviation

Immune dysfunction is an important factor in the pathogenesis of atopic dermatitis as well as skin barrier
function abnormality. Among them, the role of T cells in atopic dermatitis is most important, and
researches about that are being actively carried out.

The positive correlation between atopic dermatitis and air pollution is well known worldwide.Among the
air pollutants, polycyclic aromatic hydrocarbons (PAH) are known to cause inflammation in atopic dermatitis,
which is known to activate the transcription factor of AhR (Aryl hydrocarbon receptor). However, it is not
known why AhR activity causes Th2 type dermatitis in the skin. In recent study, the expression of arthermin
is increased by airborne contaminants, and allergic inflammation reaction occurs through AhR, and there is a
positive correlation between AhR activity and ARTN expression in atopic dermatitis'®.

It was found that TSLP (thymic stromal lymphopoietin) in the epidermis of 2 months of age was
significant predictor of atopic dermatitis. In addition, intravenous injection of lidocaine, which is commonly
used as a local anesthetic, has been reported to be effective in the treatment of atopic dermatitis”®.
Lidocaine intravenous treatment has increased the fraction of FOXP3 mRNA and T reg cells in patients
with atopic dermatitis and atopic dermatitis index scores was improved. This is due to the mechanism by
which lidocaine stimulates FoxP3 transcription by stimulating TGF- /3 -induced Smad3 phosphorylation and
mitigates the THI / TH2 cell and IL-17A / IL-17E cytokine imbalance in patient and mouse models™.

There was shownthat increased expression of galectin-10 in CD4 + T cells producing IL-22 in patients
with atopic dermatitis. Galectin-10 mRNA was previously reported to be elevated in peripheral blood of
patients with asthma®'.

There was a report that BOT-4, a benzoxathiol derivative, inhibits STAT protein activation, TCR-mediated

Akt gene transfer, and NF-« B signal transduction, thereby demonstrating immunomodulatory activity in
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atopic dermatitis and inflammatory skin-like skin similar to psoriasiSZ2.

In the context of an allergic marathon associated with asthma from atopic dermatitis, studies of Fillagrin
depletion, which is often accompanied by a sudden mutation in atopic dermatitis, have been associated with
autoimmune dermatitis, irrespective of the adaptive immune system23. In addition, there is an effort to
search for related genes in patients with atopic dermatitis through genome-wide analysis. Genes related to
skin epidermal function and innate / immune function are found™*”.

The effects of B cell imbalance in atopic dermatitis have not been known yet. Studies on B cell
phenotypes in adult atopic dermatitis and psoriasis patients and normal controls have shown that chronic

activated CD27 + memory cells and non-switch memory cells are increased”. Because early B cell activation

may regulate the activity of T cells, further studies in children are needed to clarify the relationship.
4. Microbiome/Environment

Atopic skin is vulnerable to colony formation and infection by Staphylococcus aureus, and about 50% of
patients have colonies of Staphylococcus aureus. Staphylococcus aureus can cause severe skin barrier
dysfunction, which can promote food allergy in patients with atopic skin through the penetration of the
antigen into the skin”’. In addition, the increase of S. aureus in lesion skin of atopic dermatitis patients was
known, but it was also reported to be higher in non-lesional skin than in the control group™.

In a similar study, 20 strains of bacteria were classified as adult, pediatric, and atopic dermatitis related
groups, and only staphylococci were classified as atopic dermatitis-related. Also, the difference in
microbiomes between children and adults is analyzed, and it is important to note that the bacterial flour,
which is predominantly observed in adult skin, reduces the pH of the skin and increases antibiotic activity,
thereby inhibiting the adhesion and growth of the staphylococcus, thereby improving atopic dermatitis or
lowering the prevalence of atopic dermatitis™.

The intestinal flora is itself recognized as an immune system. Song et al. showed that the subtype of
Faecalibacterium prausnitzii FO6 in the colon of atopic dermatitis patients was increased compared to the
normal control group, suggesting a link between the anti-inflammatory butyrate and propionate production™.

The use of topical antibiotics and systemic antibiotics to reduce colonization of Staphylococcus aureus
may reduce the number of bacteria but may not clinically improve symptoms of atopic dermatitis. However,
prolonged use may lead to the development of resistant bacteria. In addition, even in the presence of small
colonies, it is possible to reproduce, so a novel approach to monoclonal antibodies is expected to be a

therapeutic approach against Staphylococcus aureus’ .
5. Psycho—neurology/itch

Itching is a major symptom of atopic dermatitis, and prevention of pathological itching is one of the

primary goals of treatment. The itching of atopic dermatitis depends on inflammation and immune response,
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so the control of this can be a fundamental therapeutic approach, but there are cases where pathological
itching is not controlled by this alone. Because it requires access to the itching pathway, studies are
actively carried out on the itch signaling pathway including Tropomyosin receptor kinase A inhibitor
(CT327), Janus kinase inhibitor (tofacinib) and & -Opioid receptor agonist (nalfurafine)32'35.

In addition, it has been known that epidermal infiltration of peripheral nerve fibers is associated with
severe pruritus in atopic dermatitis skin. A three-dimensional analysis of this was made by photon
microscopy in 2016. Although the length of the individual nerve fibers in the atopic dermatitis lesion was
prolonged compared to the control group, the density and total amount of the nerve fibers were lower than
that of the normal control, and the elongated nerve fibers were observed at the disease site but not at the
upper part of the epidermis. This suggests that the nerve endings are stimulated by surrounding

keratinocytes, but not directly to external environmental stimuli, as a result of some previous studies™.
6. Treatments

Due to the chronic nature of atopic dermatitis, an annotated letter has been published that reiterates the
importance of habit reversal therapy to correct unconscious and habitual scraping behavior in atopic
patients37. In order to increase the effectiveness of treatment and compliance in clinical practice, appropriate
education, psychological and psychological support and treatment should be considered, as well as drugs™.

Traditionally, topical steroids have been used as a topical treatment for atopic dermatitis, and calcineurin
inhibitors have been used as a substitute therapy.

There was an interesting randomized controlled study comparing the effects of topical steroid use on dry
skin compared to hydrated skin after bathing. Consequently, no significant difference in efficacy was
observed”. Since steroid phobia is a global trend, there is a need for a nonsteroidal topical application. So,
the results of clinical trials of new drugs have been announced. In 2016, a phase II study of the
phosphodiesterase 4 inhibitor, OPA-15406, and a phase III study of two crisaborole, published a paper
analyzing the positive results of the efficacy and safety35’4°.

The clinical efficacy of biological agents for the treatment of atopic dermatitis has been reported in the
successful treatment of anti IL-31 receptor antibody CIM331 and anti IL-4 receptor antibody Dupiliumab“’“.
Anti-interleukin-31 receptor A antibody, nemolizumab significantly improved the itching of patients with
moderate to severe atopic dermatitis at all monthly doses. This demonstrated the efficacy of the targeted
treatment for IL-31 receptor A, but the conclusion of the adverse event is impossible because the size and
duration of the trial is limited to 12 weeks®”. Dupilumab improved the signs and symptoms of atopic
dermatitis, including itching, anxiety and depression, and quality of life, compared with placebo in two
phase 3 trials of the same protocol for patients with atopic dermatitis*.

A small cohort survival study of methotrexate (MTX), which has been prescribed off-label for atopic

dermatitis, has been published, showing good efficacy and safety in half of the patients, consistent with
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previous studies .
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