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ABSTRACT

Atopic dermatitis (AD) is a disease characterized by relapsing eczema with pruritus as a primary lesion. The cur-
rent strategies to treat AD in Japan from the perspective of evidence-based medicine consist of three primary
measures: (i) the use of topical corticosteroids and tacrolimus ointment as the main treatment for the inflamma-
tion; (ii) topical application of emollients to treat the cutaneous barrier dysfunction; and (iii) avoidance of apparent
exacerbating factors, psychological counseling and advice about daily life. The guidelines present recommenda-
tions to review clinical research articles, evaluate the balance between the advantages and disadvantages of
medical activities, and optimize medical activity-related patient outcomes with respect to several important points
requiring decision-making in clinical practice.
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CHAPTER |

users were physicians, but not dermatologists, who are

Introduction

Atopic dermatitis (AD) is frequently encountered in clinical
practice. There have been two clinical practice guidelines for
the management of AD. Namely, one was published by the
Japanese Dermatological Association (JDA), and was basically
designed for dermatologists who treat patients in primary care
to advanced specialty-required phases in the treatment of
AD."™® The other was published by the Japanese Society of
Allergollogy (JSA) and research groups of the Japanese Min-
istry of Health, Labour and Welfare (MHLW), whose expected

involved in management of allergic diseases.”'® The present
guideline is a revised edition updated with novel findings (gen-
erally, manuscripts published by the end of December 2015
are reffered to) regarding AD published in Japan and abroad
by physicians and healthcare professionals engaged in the
treatment of patients with AD following the consolidation of
two practical guidelines.

Descriptions regarding medical activities in the present
guidelines reflect an aim and goal in the current strategies to
treat AD in Japan from the perspective of evidence-based
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medicine. They can be utilized as material for evaluations of
decision-making in clinical practice. Attending physicians must
make a final decision in cooperation with patients so that their
values and preferences are reflected.

Disclaimer

If the contents of medical activities based on an individual’s
circumstances differ from those stated in the present guideli-
nes, they may not be checked, or the experience of healthcare
professionals may not be denied. In contrast, even if the con-
tents stated in the present guidelines are not performed, the
responsibilities of physicians may not be pursued. Use of these
guidelines as a basis for use in medical disputes or in medical
litigation deviates from their original purpose.

Some evidence (Japan, other countries)-based therapies
with drugs that are not covered by health insurance (unap-
proved drugs) are described in the guidelines, with the grade
of recommendation. The idea that drugs or therapies described
in the guidelines are available in clinical practice is not correct.
This also applies to the use of drugs of which contraindications
or careful administration is described in the package inserts.
Even if unapproved drugs are described in the guidelines,
restrictions are not eliminated. Individual drugs should be man-
aged based on the contents of the package insert or based on
the latest information regarding safety.
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est stipulated by their respective institute of affiliation (or The
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Research from the MHLW (as a Research Project on Measures
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that may influence the contents of the guidelines. To avoid any
influence by potential COls, if any, on the guidelines, all recom-
mendations were determined based on consensus voting,
rather than on individual opinion, in reference to the opinions
of the representatives of the JDA and JSA (public comment).
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Definition, pathogenesis, epidemiology, diagnosis,
severity

Definition of atopic dermatitis: Concept of disease
Atopic dermatitis is a pruritic eczematous dermatitis; its symp-
toms chronically fluctuate with remissions and relapses. Most
individuals with AD have atopic diathesis (atopic diathesis).

AD is an eczematous skin disease characterized by sym-
metrical distribution, and the skin areas typically affected vary
depending on age.®'® AD may develop during infancy or early
childhood and may lead to remission during childhood; how-
ever, AD may become chronic in some cases with repeated
relapses without remission, and present with characteristic
eczematous lesions that persist until adulthood. (i) personal or
family history (asthma, allergic rhinitis and/or conjunctivitis, and
AD); and/or (i) predisposition to overproduction of
immunoglobulin (Ig)E antibodies. The presence of allergy is not
always necessary for the definition of AD. This differs from
allergic rhinitis for which the presence of allergy is mandatory
for diagnosis.' Urticaria is not considered when investigating
family and medical history. Total serum IgE levels and allergen-
specific IgE antibody levels are considered as disease markers,
as for the tendency to produce IgE antibodies. As total IgE
level increases in response to disease activity, it is often low in
patients with mild AD. In mild AD, the allergen-specific IgE
antibody level can be a marker of disease.

Pathophysiology

Atopic dermatitis is a multifocal disease with multiple etiolo-
gies. Different etiologies are involved in the pathogenesis of AD
within the context of atopic diathesis and hypersensitivity reac-
tions of organs including skin that may be caused by causative
factors (physical constitution) and the vulnerability of barrier
functions. The fact that there is no hierarchy among those eti-
ologies contributes to the diversity of symptoms or phenotypes
of AD.

Skin hypersensitivity. Abnormalities of the horny cell layer: The
horny cell layer is a thin membrane structure of 10 to 20 um
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located on the surface and outermost layer of the skin and is
comprised of a dozen horny cells and intercellular lipids of the
stratum corneum. The stratum corneum also forms a barrier
contributing to the prevention of leakage of body fluids, reten-
tion of internal water within the cell layers, and contributes to
biological defense (Figs 1 and 2). If the barrier function of the
horny cell layer is dysfunctional, skin irritability to non-specific
stimuli is enhanced, and allergen sensitization and inflamma-
tion are likely to occur.' Intercellular lipids of the stratum cor-
neum are mainly composed of ceramide, cholesterol, and free
fatty acids, and in the case of AD, the function of the intercellu-
lar lipids of the stratum corneum deteriorates due to an abnor-
mal decrease of ceramide content, and the moisture retention
capacity is impaired.'®'® The horny cell layer consisting of ker-
atin and filaggrin is structurally robust. Its external membrane
is supported by a cornified cell envelope, which contributes to
forming a strong barrier on the skin surface. Filaggrin loss-of-
function mutation and filaggrin deficiency associated with
inflammation have been observed in AD."""®

Abnormallities of the epidermis: The epidermis also plays an
important role in skin barrier function. The epidermis has an
intercellular adhesion structure known as tight junctions
(Fig. 1). In particular, tight junctions located in the granular
layer regulate the movement of substances of from inside to
outside the body. Decreased claudin-1 expression, which
serves an important role in the formation of tight junctions and
the presence of single nucleotide polymorphisms in the clau-

din-1 gene have been observed in patients with AD.®2°

Mechanisms involved in inflammation. A decline in skin barrier
function may allow allergens to easily penetrate the skin
(Fig. 2). Allergens, which are foreign (non-self) molecules, are
eliminated by immunization and allergic reactions. Allergens,
such as the dust mite allergen, as well as protein allergens,
induce type 2 immune reactions through protease activity.®
Helper T cells can be divided into Th1 and Th2 cells. Th1 cells
have been demonstrated to be involved in cell-mediated immu-
nity, while Th2 cells are mainly associated with allergic reac-
tions. Interleukin  (IL)-33, IL-25, and thymic stromal
lymphopoietin (TSLP) produced by epidermal keratinocyte are

Stratum corneum barrier ) )
(natural moisturizing factors, horney intercellular fat) Epldermal barrier

(tight junction)

nular cell layer
(first layer)

Stratum corneum

Granular cell layer —[

Pickle cell layer ‘[

Basal cell layer

Langerhans cell

Figure 1. Construction for epidermal barrier.
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Figure 2. Pathogenesis of atopic dermatitis.

associated with Th2 cell migration to the lesion. Serum thymus
and activation-regulated chemokine (TARC) levels are also
used as a marker of short-term progression.?’??> The type 2
immune response leads to allergen-specific induction of IgE
antibodies. Langerhans cells and mast cells express the high
affinity IgE receptor (FceRl) and release cytokines and chemical
transmitters (e.g. histamine) via binding of allergen-specific IgE
to induce inflammation. Th22 cells produce IL-22 after migrat-
ing to the skin; likely, via regulation by activated cutaneous
dendritic cells, which induces epidermal acanthosis.?®> S100
protein produced by epidermal damage further activates lym-
phocytes.?*

Pruritus. Atopic dermatitis skin lesions release various sub-
stances (pruritogens), including cytokines and chemokines (e.g.
IL-31, IL-4, and TSLP), and chemical mediators that induce
pruritus. These substances act on nerves and thereby induce
itching, which ultimately leads to scratching behavior. Scratch-
ing results in the further worsening of dermatitis. Skin hyper-
sensibility can be observed in chronic inflammatory conditions
such as AD. Hypersensibility may be partially caused by the
extension of the cutaneous sensory nerve fibers to immediately
below the horny cell layer of the skin surface due to dryness or
inflammation.?® An abnormal hypersensitivity reaction in which
algesia or heat pain stimulation induces itching has also been
reported for AD.?528 Besides dermatitis, visual and auditory
stimulation suggestive of itching, such as the skin scratching
sound, induces itching and becomes prominent in AD.2%:%C
Imbalances between the sympathetic nerve system and the
parasympathetic nerve system, emotional and psychogenic
factors, and disturbances in life rhythm are associated with
onset and worsening of itch.%1:%2

Genetic factors. Some genes have been described as candi-
date genes associated with AD: CTLA4, IL18, TLR9, CD14,
CARD4, PHF11, TLR2, SCCE, MCC, IL4R, GM-CSF, TIM1,
CARD15, GSTT1, SPINK5, SCYA11, TGFP1, IL-13, RANTES,
IL4, and FCER1B"3.In addition, 2q12 (IL1RL1/IL18R1/IL18RAP),
3921.33 (GLB1), 39q13.2 (CCDC80), 6p21.3 (MHC region), 7p22
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(CARD11), 10921.2 (ZNF365), 11q15.4 (OR710A3/NLRP10),
20913 (CYP24A1/PFDN4) have been reported to be an AD-re-
lated region based on genome-wide linkage analysis from
Japanese samples.®

Factors involved in onset and exacerbation

When considering clinical pathology, factors associated with
disease onset and worsening should be taken into account. In
addition to adherence to treatment, exposure to environmental
factors including allergens and stimuli in the work place and
daily environment, lifestyle factors, and temperature, in addi-
tion to dysregulation of physiological changes in skin function
are associated with maintenance and exacerbation of dermati-
tis. A feeling of warmth, sweating, wool fibers, psychological
stress, food, alcohol drinking, and the common cold are con-
sidered to be particularly important as induction and exacer-
bating factors of itch in AD.3* The details relative to onset and
exacerbating factors and their specific measures will be dis-
cussed below.

Epidemiology

Prevalence of AD and its worldwide differences. An epidemio-
logical survey of the prevalence of AD worldwide was con-
ducted by the International Study of Asthma and Allergies in
Childhood (ISAAC) from 1994 to 1996.%° This was a large-scale
questionnaire survey conducted across 56 countries. The
results showed that the overall prevalence of AD among 6- to
7-year-old children was 7.3%, ranging from 1.1% in Iran to
18.4% in Sweden, and was 7.4% among children 13 to
14 years old, ranging from 0.8% in Albania to 17.7% in Nigeria.
Overall, the prevalence rate was higher in Oceania and North-
ern Europe, while it was lower in Asian countries and Eastern
Europe. The highest prevalence was observed in Sweden
(18.4%, among children 6 to 7 years old; 14.5% among those
13 to 14 years old), followed by Finland (14.5% in children 13
to 14 years of age).

Another epidemiological survey was conducted from 2001
to 2003 by the ISAAC (Japan did not participate).*® Some
countries that had previously reported a higher prevalence
among 13- to 14-year-old subjects in phase | of the study
showed a decreased prevalence in phase Il (e.g. United King-
dom, from 15.8% to 10.6%; New Zealand, from 12.7% to
8.8%).

Epidemiology of AD in Japan. Prevalence during childhood to
early adolescence: AD generally has onset during infancy and
childhood, and the number of newly diagnosed patients
decreases with age. It is expected that some patients will shift
to adult type AD. In an analysis of 14 studies, reporting the
results of AD prevalence surveys conducted using dermatologi-
cal medical examination data over a 10-year period (from 1992
to 2002) in Japan, the prevalence rates for different age groups
varied and depended on the report. AD prevalence rates ran-
ged from 6 to 32% in infants, 5 to 27% in pre-school children,
5 to 15% in school-age children, and 5 to 9% in university stu-
dents, however, overall prevalence tended to decrease with
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increasing age.*” A nationwide AD prevalence survey was con-
ducted from 2000 to 2002 using medical examination records
from public health centers and elementary schools as a part of
the Health Labor Sciences Research initiative.*®%° Base facili-
ties were set in Hokkaido, the Shikoku-area, and in Kyushu;
medical examinations were performed by specialists. Figure 3a
shows the prevalence rates stratified according to age.
National averages for prevalence rates based on medical
examination were 12.8% (351/2744), 9.8% (631/6424), 10.6%
(1185/11 230), and 8.2% (684/8317) in 4-month-old infants,
1.5-year-old children, sixth grade school children, and univer-
sity students, respectively. Although the prevalence rate by dis-
trict is believed to be higher in city areas and lower in
suburban areas, no significant difference in the prevalence
rates among school children was observed between city areas
and suburban areas in this survey. Moreover, no differences in
rates comparing boys and girls were also observed.

Prevalence rates in the adult population: Between 2006 and
2008, the Health Labor Sciences Research study, a prevalence
survey of AD in adults, was conducted by medical examina-
tions performed on 4826 university staff members of Tokyo
University, Kinki (Kindai) University, and Asahikawa Medical
University.*® The prevalence rates of AD by age group were
10.2%, 8.3%, 4.1%, and 2.5% in adults in their 20s, 30s, 40s,
and 50s to 60s, respectively (Fig. 3b). The prevalence rate
stratified by sex was 5.4% and 8.4% in male and female par-
ticipants, respectively, showing a higher prevalence in women,
which was particularly higher in women in between the ages of
20 and 30 years. This medical examination survey among uni-
versity staff can be considered reference data given the small
sample size, and the geographic areas and occupations sur-
veyed were also limited. Nonetheless, the results of this survey
indicate that AD may be the most common cutaneous disease
observed among young adults in their 20s and 30s as well as
in children and adolescents.

Severity: Figure 4a shows the distribution of patients with
AD by severity among individuals aged 1.5 years to university
students in a nationwide epidemiological survey. The propor-
tion of patients with moderate or severe AD according to age
was 16%, 15%, 24%, 28%, and 27% for 1.5-year-old infants,
3-year-old children, first grade school children, sixth grade
school children, and university students, respectively.>® Based
on these results, worse symptoms were generally more often
exhibited in pre-school children than in school-aged children.
The proportion of patients with more severe AD according to
age was 1.7%, 2.2%, and 5.5% in first grade school children,
sixth grade schoolchildren, and university students, respec-
tively, showing a tendency of AD to increase in prevalence with
age.

The distribution of AD according to severity based on the
medical examination survey conducted among university staff
of Tokyo university, Kindai University, and Asahikawa Medical
University was 80.1%, 17.7%, 1.5%, and 0.6% for mild, mod-
erate, severe, and most severe cases. The proportion of
patients with moderate or severe AD was smaller for individu-
als in their 40s or older than in individuals in their 20s and 30s
(Fig. 4b).*°
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Figure 3. Prevalence of atopic dermatitis by age (Survey year a: fiscal year 20002002, b: fiscal year 2006-2008)3*° months old
from: Hokkaido, Kanto, Chubu, Kinki, Chugoku, Shikoku, and Kyushu (seven districts, n = 2744). Children with 1.5 years old,
3 years old, 1st grade of elementary, 6th grade of elementary from: Hokkaido, Tohoku, Kanto, Chubu, Kinki, Chugoku, Shikoku, and
Kyushu (eight districts, n = 6424). University students from: University of Tokyo, Kinki University, Hiroshima University (n = 8317).
Adult (20s to 60s) from: Personnel of University of Tokyo and Kinki University (n = 2943). Modified from Ministry of Health and Wel-

fare, Japan, 3840

Annual changes in prevalence: The number of patients
affected by AD has been increasing. A survey of changes in
prevalence over time of physician-diagnosed AD in the same
geographical area was conducted in the Aichi prefecture. The
results showed that AD prevalence was 2.8% among 3- to 15-
year-old children in 1981, and increased in a stepwise fashion
to 6.6% in 1992. After 1992, it reached a plateau, and the
prevalence rate remained 6.6% in 1999, as well.*!

According to the AD prevalence survey in infants conducted
by the research project of child and maternal health of the
MHLW, the prevalence of nationwide physician-diagnosed AD
was 5.3% and 8.0% in 1.5-year-old children and in 3-year-old
children, respectively, in 1992.%? It should be noted that there
was a slight difference in the survey method used between the
nationwide survey conducted during the 2000 to 2002 period
and the survey conducted in 1992, nonetheless, the number of
infants reported with AD may have increased. In an allergic dis-
eases prevalence survey conducted in elementary schoolchil-
dren living in Western Japan, the prevalence rate of AD in
2002 was lower than that in 1992, although this was a ques-
tionnaire-based survey.*® Conversely, in an epidemiologic
study using ISAAC questionnaires on the prevalence of allergic
diseases in schoolchildren (aged 7 to 15 years old) in Kyoto
City, the prevalence of AD increased slightly from 4.2% (1996)
to 5.6% (2006).**

© 2019 Japanese Dermatological Association

Studies on the prognosis of AD. Studies abroad: In ltaly, Ricci
et al. followed-up 252 children diagnosed with AD, ranging in
age from 6 months to 3 years, who were referred to special-
ized hospitals for an average of 16.9 years to evaluate their
clinical course.*® During the follow-up period, complete remis-
sion of AD was observed in 60.5% of children. Sensitization to
egg was associated with a delay in remission. llli et al.
extracted data from 1314 of 7609 neonates born in six facilities
across five cities in Germany in 1990 and followed up the chil-
dren until age 7 years. Of these 1123 children (85.5%), 13.4%
were diagnosed with AD before the age of 1 year, and the
cumulative prevalence rate at 2 years of age was 21.5%.%6 Of
the children diagnosed with AD before age 2 years, 43.2%
were cured by age 3 without any evidence of eczema until age
7, although, eczema appeared until age 7 in 38.3% of children,
and symptoms persisted in 18.7% of children. Poor prognostic
factors included AD severity at age 2 years, allergen sensitiza-
tion (particularly to wheat and soybean), a strong family history,
and early wheezing complications.

While there are few studies on the prognosis of AD in chil-
dren (from pre-adolescence to adulthood), in a report from
Sweden that followed-up subjects who were 20 years old or
older at the initial consultation for 25 to 38 years, symptoms
persisted in the latter 12 months of follow-up in more than half
of the subjects.*’

http://guide.medlive.cn/


http://guide.medlive.cn/
http://guide.medlive.cn/

N. Katoh et al.

(a)

100%
90%

80%

(b)

70%
60%
50%
40%
30%
20%
10%

0%

1.5 years old 3 years old 1st grade of 6th grade of University 50s + 60s
elementary elementary Student
H Mild Moderate Severe Very severe

Figure 4. Atopic dermatitis by severity (Survey year a: fiscal year 2000-2002, b: fiscal year 2006-2008).%8-4°

Studies in Japan: Regarding onset and clinical course of AD
during infancy, the Health Labor Sciences Research 2006-
2008 study reported the results of a survey in which infants
were followed-up from 4 months to 3 years of age using medi-
cal examination data obtained in Yokohama city, Chiba city,
and Fukuoka city. According to this report, the onset of AD
was observed in 16.2% of infants who participated in the 4-
month medical examination (Fig. 5).*® Interestingly, 70% of
children diagnosed with AD within the 4-month period showed
complete remission at 1.5 years of age. In this survey, the
cumulative onset rate up to 3 years of age was over 30%,
which is very similar to the rates reported in studies from
abroad. Fukiwake etal. (Kyushu University) studied

Yokohama: 851 patients
Chiba: 523 patients
Fukuoka: 404 patients
Total: 1778 patients

Cumulative incidence rate up to 3 years
of age: 31.6%

Remission rate
Between 4 months and 1 year 6 months of age:
70.1% (159 + 43 patients)

Physical inati £ Between 1 year 6 months and 3 years of age:
ysica’ examination o 48.1% (74 + 30 patients)

4-month old infants 144 children developed atopic dermatitis after

‘ 1 year 6 months.

Physical examination of

1.5-year-old children 16.8%
5-year-old childre R 16.2% o
<L g
: o g ® 12.1%
Physical examination of 2£ 200
1.5-year-old children 5 o
E 100 43
5 30 g 43

4 months old 1.5 year old 3 year old

Figure 5. Onset and clinical course of atopic dermatitis based
on individual follow-up study from 4 months after birth to
3 years of age (Survey year: fiscal year 2006-2008).%8

6

kindergarten children in the Ishigaki Island for 4 years and
reported that 53 of 74 (71.6%) children diagnosed with AD
showed complete remission within 3 years, while 5.5% of chil-
dren not previously diagnosed with AD, were eventually diag-
nosed with new onset AD within 3 years.*®

Ohshima et al. followed-up 169 infants less than 1 year old
diagnosed with AD by pediatric allergy specialists for 4 years
and reported that symptoms improved and disappeared in
51% and 34%, respectively.*® Anan et al. carried out a ques-
tionnaire survey among family members of patients considered
to have achieved a spontaneous remission and reported that
spontaneous remission was observed starting at 2 to 3 years
of age, while 50% of the children achieved spontaneous remis-
sion at age 8 to 9 years. Approximately 90% of children
achieved spontaneous remission after age 16 years.®' Waka-
mori et al. reported that three-quarters of children who had AD
at first grade of elementary school experienced remission
before entering junior high school. The study surveyed the out-
come of AD in elementary school children and junior high
school children using dermatological medical examination data
spanning more than 10 years in the mountainous areas of
Kyoto prefecture.® In a study by Katoh et al. investigating the
prognosis of AD in adulthood, the number of affected patients
gradually decreased from a peak in subjects aged 20 to
30 years, and two-thirds of patients showed improvement to
the level where they no longer need to visit the dermatological
department by the age of 40.5%

Diagnostic criteria

Based on the “Definition and Diagnostic Criteria for AD” pre-
pared by the JDA, patients meeting three basic items are
regarded as having AD regardless of the severity of symptoms:
() pruritus; (i) typical morphology and distribution of the
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eczema; and (iii) chronic or chronically relapsing course
(Table 1).° AD-suspected patients are regarded as having
acute or chronic eczema, and diagnoses are made based on
their age and courses. It is essential to differentiate the disor-
ders which should be ruled out in diangnosis of AD and be
familiar with the complications of AD. Internationally, the diag-
nostic criteria prepared by Hanifin and Rajka in 1980°* and by
the U. K. Working Party®® are widely used.

Characteristics of eruption

Infancy (younger than 2 years of age). Eruptions usually initially
develop on the cheek, forehead, or head (exposed area) appear-
ing as skin dryness followed by flushing or papules during early
infancy. With disease progression, flushing becomes more sev-
ere and is associated with the occurrence of itching, thus, erup-
tions will worsen by scratching and may lead to the formation of
eczema and crusts. Concurrently, the eruption extends to the
entire face including the ears, mouth, cheek, jaw, and their sur-
rounding areas. With a slight delay after the occurrence of facial
symptoms, exudative erythema develops in intertriginous zones
such as the neck, axilla, cubital fossa, and the popliteal fossa,
moreover, erythema and papules also develop on the thoraco-
abdominal region, back, and extremities (Figure S1).

Childhood/school-age (2-12 years old). From early childhood
to school age, eruptions on the face decrease, instead, erup-
tion is typically observed on the neck, axilla, cubital fossa,
popliteal fossa, inguinal area, wrist, and ankle.?® In severe
cases, eruptions extend to the face and limbs, while repeated
scratching leads to repeated erosions and blood crusts. Lichen
papule and prurigo nodularis may develop on the elbows,
knees, hands, and legs. Dry skin- or goose bump-like follicular
papules may be observed on the trunk and extremities (Fig-
ure S2).

Adolescence/adulthood (13 years and older). After puberty,
eruptions are more likely to develop on the upper body includ-
ing the face, neck, chest, and back. In addition, a facial-type
eruption that markedly develops on the face and neck may
develop into a prurigo-type eruption in which papules with
strong itching on the trunk and extremities. In severe cases,
eruptions extend all over the body resulting in erythroderma
(Figures S3 to S6).

Site of eruption. While eruptions can develop at any site of the
body, eruptions develop more rapidly and intensely on regions
where external factors are applied. Eruptions develop symmet-
rically, in principle.

Characteristics of eruption. The eruption presents morphologi-
cal characteristics of both eczema and dermatitis. The mani-
festation can be divided into acute and chronic lesions.
Patients with AD are likely to have dry skin (dried skin, xero-
derma, dry skin, atopic skin) across all age groups. This char-
acteristic is not visible in absence of inflammation of the skin;
however, it is remarkable in the presence of dermatitis.
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Table 1. Definition and diagnostic criteria for atopic dermatitis
by the Japanese Dermatological Association

Definition

Atopic dermatitis is a pruritic, eczematous dermatitis; its
symptoms chronically fluctuate with remissions and relapses.
Most individuals with atopic dermatitis have atopic diathesis.

Atopic diathesis: () personal or family history (asthma, allergic
rhinitis and/or conjunctivitis, and atopic dermatitis); and/or (ii)
predisposition to overproduction of immunoglobulin E (IgE)
antibodies.

Diagnostic criteria for atopic dermatitis

1. Pruritus.

2. Typical morphology and distribution.

(1) Diagnostic criteria for eczematous dermatitis

Acute lesions: erythema, exudation, papules,
vesiculopapules, scales and crusts

Chronic lesions: infiltrated erythema, lichenification, prurigo,
scales and crusts.

(2) Distribution

Symmetrical.

Predilection sites: forehead, periorbital area, perioral area,

lips, periauricular area, neck, joint areas of limbs, trunk.
Age-related characteristics

Infantile phase: starts on the scalp and face, often spreads
to the trunk and extremities

Childhood phase: neck, the flexural surfaces of the arms
and legs

Adolescent and adult phase: tendency to be severe on the
upper half of body (face, neck, anterior chest and back).

(8) Chronic or chronically relapsing course (usually coexistence
of old and new lesions)

More than 2 months in infancy
More than 6 months in childhood, adolescence and
adulthood.

Definitive diagnosis of atopic dermatitis requires the
presence of all three features without any consideration of
severity.

Other cases should be evaluated on the basis of the age
and clinical course with the tentative diagnosis of acute or
chronic, non-specific eczema.

Differential diagnosis (association may occur):

Contact dermatitis, seborrheic dermatitis, prurigo simplex,
scabies, miliaria, ichthyosis, xerotic eczema, hand dermatitis
(non-atopic), cutaneous lymphoma, psoriasis,
immunodeficiency diseases, collagen diseases (systemic
lupus erythematosus, dermatomyositis), Netherton syndrome.

Diagnostic aids:

Family history (bronchial asthma, allergic rhinitis and/or
conjunctivitis, atopic dermatitis), personal history (bronchial
asthma, allergic rhinitis and/or conjunctivitis), follicular
papules (goose skin), elevated serum IgE level.

Clinical types (not applicable to the infantile phase):

Flexural surface type, extensor surface type, dry form in
childhood, head/face/neck/upper chest/back type, prurigo
type, erythroderma type, combinations of various types are
common.

Significant complications:

Ocular complication (cataract and/or retinal detachment):
especially in patients with severe facial lesions, Kaposi’s
varicelliform eruption, molluscum contagiosum, impetigo
contagiosa.
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Acute lesions occur at the initial onset of eruption or at
acute progression of eruption in the chronic phase. Eruptions
immediately after acute onset, present with erythema and
papules. Some may have vesicles in the epidermis, which is
considered eczema erythema, and may include serous
papules. When the epidermis is damaged due to disease pro-
gression or scratching, exudative fluid leaks from the lesion
leading to the formation of crusts.

Chronic lesions are eruptions that have transitioned mainly
due scratching. Repeated scratching results in thickened skin
caused by mechanical irritation forming lichenified lesions and
prurigo nodularis.

Differential diagnosis

The following is a description of the main differential diagnostic
criteria to consider when distinguishing diseases from AD.
These diseases may occur in association with AD.

Contact dermatitis. In this disease, eczema develops on a site
on where an allergen has come into contact with an individual
sensitized to that antigen, and eruptions are often well-circum-
scribed. Various substances such as cosmetics, metals, and
topical drugs can act as potential allergens. It is important to
be suspicious of contact dermatitis in cases in which eruptions
are localized only on the face or other regions and are refrac-
tory to treatment or when a localized eczema lesion is asym-
metrical (Figure S7).

Seborrheic dermatitis. Erythema and scales develop on sebor-
rheic sites (i.e., the scalp, eyebrows, mesophryon, forehead,
sulcus nasolabialis, pinna and back pinna, axilla, anterior chest
anterior chest, umbilical region, and genitals, etc.). ltching is
generally mild. Lipophilic fungi such as Malassezia furfur nor-
mally present on the skin appear to be associated with the
pathophysiology. During infancy, scaly erythema with yellow
crusts is observed at 1 month after birth (Figure S8) and there-
after, it often naturally resolves within 1 to 2 months. When it
develops in adults (especially after middle age), chronic pale
erythema and scales are observed during the clinical course
(Figure S9). Whether an eczematous lesion or dry skin can be
observed on the trunk or limbs, as well as the presence of
eruption on the seborrheic site such as sulcus nasolabialis is
the differential diagnosis point (if present, it is highly likely to
be AD).

Prurigo simplex. Papules or small nodules develop with a
strong itch. Generally, uniform sized papules or small nodules
often develop and spread. Insect bite may be one of the
causes. A prurigo eruption frequently develops as a type of AD
eruption. The presence and clinical course of eczematous
lesions or dry skin other than prurigo and the presence of a
history of atopy can be of some help in diagnosis (Figure S10).

Scabies. Scabies is caused by Sarcoptes scabiei infestation
on the skin, and infection usually occurs following long-term
contact with patient’s skin, bedding, or clothes. Papules
accompanied by severing itching are observed on the body
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trunk and limbs (Figure S11) and linear scaling is observed on
the palmar or interdigital area (so-called scabious tunnel). As
infections are often observed in elderly care facilities or hospi-
tals, opportunistic infections should be considered. Scales
should be dissolved with potassium hydroxide (KOH) solution
to be observed microscopically. If insect mites or eggs are
detected, the diagnosis can be confirmed.

Miliaria. Red papules often develop due to the occlusion of the
eccrine sweat glands, milaria is often observed in neonates
and in individuals affected by excessive perspiration. It is com-
monly called a “heat eruption”. Red papules of 1 to 2 mm in
size accompanied by itching occur frequently and are often
observed on the body trunk, the flexion side of the limbs, neck,
and axilla. The presence of the eruption on other sites, obser-
vation of its characteristics and medical interview on clinical
course are useful to differentiate from this lesion from AD.

Ichthyosis. The skin across the entire body becomes dry and
rough and develops fish-like scales. Ichthyosis vulgaris is an
autosomal dominant cutaneous disorder with onset during
infancy. It resolves during summer. It may be complicated by
AD. The presence of an eczematous lesion is the differential
diagnostic point.

Xerotic eczema. Xerotic eczema is caused by dry skin and is
often observed in the winter season among the elderly. It often
occurs on the extension side of the lower leg. Skin dryness
can be observed even on sites without eczema in many cases.
Patients with AD can also develop eczema due to dry skin,
which often progresses during winter season; however, xerotic
eczema can be differentiated from AD by its clinical course
and the distribution and properties of the eruption.

Hand dermatitis (differential diagnosis to distinguish hand
dermatitis from AD). Eczema occurs on the hands due to
physical and chemical stimulation or allergy, and is commonly
referred to as “damaged hands”. It is often observed in individ-
uals with occupations requiring substantial exposure to water,
such as hairstylists, cooks, healthcare professionals, and
housewives. Eczema occurring on the hands is a symptom of
AD, thus the presence of eruption on sites other than the
hands or the clinical course can be used for differential diagno-
sis.

Cutaneous lymphoma. Malignant lymphoma primarily develops
on the skin, and its representative diseases are mycosis fun-
goides and Sézary syndrome (Figure S12A,B). Mycosis fun-
goides is a T-cell lymphoma with a chronically progressive
clinical course. It typically worsens from an erythematous
stage, in which various sizes of erythema are observed on the
body trunk and limbs, evolving to the plaque stage (infiltrative
stage) and a tumor phase after a prolonged clinical course. In
the erythema stage, a light red to brownish-red erythema is
often observed with mild scales. Differentiating from eruption
due to AD is sometimes clinically challenging when making a
diagnosis. When diagnosis is uncertain, it is important to
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perform a skin biopsy to examine the pathological findings
(e.g. the presence of lymphocyte infiltration on the epidermis).
Sézary syndrome is characterized by three features: erythro-
derma, superficial lymph node swelling, and the presence of
atypical lymphocytes in the peripheral blood, and is often
accompanied by intense itching. To differentiate from AD pre-
senting with erythroderma, peripheral blood smears and der-
matohistopathological findings are important.

Psoriasis. Psoriasis is an inflammatory keratosis presenting
with well-circumscribed red plaques with thickened scales. It
commonly appears on sites susceptible to external stimuli such
as the elbow, knee, and scalp while the eruption can appear
all over the body including palmar and plantar region. Scales
can be described as silvery white. Various types of eruptions
such as serous papules, and eczema erythema observed in
patients with AD are generally not present in psoriasis. Patho-
logical differential diagnosis based a skin biopsy is useful.

Immune deficiency diseases. Wiskott-Aldrich syndrome: It is
an X-linked recessive inheritance disease caused by an abnor-
mality of the WASP gene, and is characterized by immunodefi-
ciency (T-cell dysfunction), thrombopenia, and refractory
eczema. Eczema similar to AD occurs on the face and the flex-
ion side of the limbs by 6 months of age. Purpura due to
thrombopenia is also observed. It causes repeated infections
such as impetigo contagiosa, herpes simplex, and candidiasis.

Hyper IgE syndrome: Hyper IgE syndrome (HIES) is charac-
terized by skin abscesses (cold abscess) and pneumonia (pul-
monary cyst) caused by bacteria such as Staphylococcus
aureus (S. aureus), AD-like eczema lesion, and high serum IgE
levels. A definitive diagnosis can be made based on the clinical
scoring system developed by the National Institute of Health
(NIH)®” and genetic testing (STAT3, TYK2, DOCK gene, etc.).
Differentiating eruptions found in HIES from those found in AD
is not clinically easy.

Collagen diseases (systemic lupus erythematosus,
dermatomyositis). Systemic lupus erythematosus: Systemic
lupus erythematosus is an autoimmune disease with inflamma-
tory lesions in multiple organs and commonly appears in young
women. The representative cutaneous symptoms include a
malar eruption and a discoid erythema. A malar eruption is also
called butterfly eruption and manifests as a symmetrical ede-
matous erythema on both cheeks and involves the bridge of
the nose. The discoid erythema is a well-circumscribed ery-
thema commonly appearing on the site exposed to light such
as the face, lips, and pinna. It has a chronic clinical course and
gradually progresses to an atrophic scar plaque. Differential
diagnosis can be made based on the characteristic eruption,
systemic symptoms, and the presence of abnormalities in
blood tests such as anti-nuclear antibody, anti-DNA antibod-
ies.

Dermatomyositis: It is an autoimmune disease affecting the
skin and muscles. A characteristic eruption and muscle weak-
ness starting at proximal muscles are the clinical features. The
representative skin lesions include edematous purple-red
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plaques (heliotrope eruption) on the face, particularly on the
eyelids, and erythema keratodes (Gottron’s sign) on the back
of the wrist joint. Edematous erythema consistent with scratch
scars can sometimes be observed on the body trunk or shoul-
der. The characteristic eruption, muscle weakness, and blood
test findings can help to make a differential diagnosis (Fig-
ure S13A,B).

Netherton’s syndrome. Netherton’s syndrome is an autosomal
recessive disorder caused by alterations in the gene coding
serine protease inhibitor (SPINK5). It causes an AD-like erup-
tion. Trichorrhexis nodosa (Bamboo hair) appears on the head
and hair is short and brakes easily.

Severity assessment

Precise severity assessment is essential for appropriate selec-
tion of treatment. While overall severity is assessed, assess-
ment of the severity of the local lesion (i.e. individual eruption)
is also important to select the topical drug to be applied
locally.

Overall assessment of severity. There are several methods pro-
posed for severity assessment. The easiest method is to use
the “Severity index” as outlined in the “Guidelines for the
Treatment of Atopic Dermatitis” developed by the MHLW
Research Group. According to this “Severity index”, the sever-
ity of eruption is categorized into mild eruption and eruption
with severe inflammation, and is further subclassified into mild,
moderate, severe, and most severe depending on relative pro-
portion of the lesions to the body surface area. If there is an
eruption associated with strong inflammation, even partially, it
is classified as moderate or severe (Table 2). It is a simple and
easy-to-use index for guiding treatment.

Severity classification methods with verified statistical relia-
bility and validity include the Atopic Dermatitis Severity Classifi-
cation®®®° developed by the JDA, the Severity Scoring of
Atopic Dermatitis (SCORAD) index,®° and the Eczema Area
and Severity Index (EASI).%" The SCORAD index and the EASI
are used internationally. The SCORAD index has been reported
in many English language papers and has been frequently used

Table 2. Severity index

Mild: Only mild eruptions are observed irrespective of the area.

Moderate: Eruptions with severe inflammation are observed in
less than 10% of the body surface area.

Severe: Eruptions with severe inflammation are observed in
>10% to <80% of the body surface area.

Most severe: Eruptions with severe inflammation are observed
in >30% of the body surface area.

Mild eruption: Lesions are seen chiefly with mild erythema, dry
skin, or desquamation.

Eruption with severe inflammation: Lesion with erythema,
papule, erosion, infiltration, lichenification, etc.

Modified from Ministry of Health and Welfare, Japan.
[Guidelines for the Treatment of Atopic Dermatitis 2008] (in
Japanese).
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in clinical research and trials. The maximum score of the
SCORAD Index is 103, and its score can be calculated using a
dedicated website (http://adserver.sante.univ-nantes.fr/Scorad.
html). The EASI is recommended by the Harmonising Outcome
Measures for Eczema (HOME), an international multi-profes-
sional group dedicated to standardizing AD clinical research
outcomes  (http://www.homeforeczema.org/index.aspx). The
EASI score chart can be downloaded from the dedicated web-
site  (http://www.homeforeczema.org/resources.aspx), and
assessment training is available online. Either of the above
methods can be selected, however, it is recommended that
the simple “Severity index” be used for routine clinical practice
and the international EASI or SCORAD index for clinical
research or trials.

Assessment of eruption severity. Selection of topical steroids,
a key treatment, depends on “the severity of individual erup-
tion”.6%2 That is, a sufficiently potent topical therapy is
selected for severe eruption even though the affected area is
limited, while a potent topical therapy is not necessary for a
milder eruption even if effects are more extensive. The severity
of the eruption is categorized into 2 to 3 levels according to
the abovementioned assessment methods.

Assessment of pruritus. ltching is the most important feature
of AD. As it is difficult to assess itching objectively, the visual
analogue scale (VAS) and the numeric rating scale (NRS) are
often used to obtain a patient’s subjective assessment.®3¢ |n
VAS, patients are instructed to mark one point on a 100-mm
long horizontal line in accordance with the degree of pruritus,
and the distance (mm) from the left end to the marked point is
evaluated as the pruritus scale score, regarding the left end
“no itch” as 0 and the right end “the worst imaginable itch” as
100.

For the NRS, patients are instructed to rate verbally their
itch using an 11-point scale from 0 (“no itching”) to 10 (“the
worst imaginable itch”). Subjective itch and insomnia due to
itching can be assessed using the SCORAD index, and neither
VAS nor NRS are suitable indexes. A good correlation of these
methods with itching has been reported.®®

Assessment by patients. The Patient Oriented Eczema Mea-
sure (POEM) is a severity scale, which was specifically
designed to measure severity by the patient and/or patient’s
caregiver using a questionnaire (For adults, https://www.notting
ham.ac.uk/research/groups/cebd/documents/methodological-
resources/poem-for-self-completion.pdf; for children, https://
www.nottingham.ac.uk/research/groups/cebd/documents/me
thodological-resources/poem-for-proxy-completion.pdf).5”6° It
is useful in sharing treatment goals between the physician and
patient as has been shown to correlate with assessment by
physicians. A self-administered patient-oriented SCORAD
index (PO-SCORAD) has also been reported.”

Assessment of quality of life. The quality of life (QOL) of

patients with AD is tends to decrease because of itching,
issues regarding appearance, and burden of treatment, among
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others. To provide QOL-conscious treatment, a QOL assess-
ment questionnaire, which is verified to be statistically valid, is
used.

For adult patients, the Skindex-16 and DLQI can be used as
QOL assessment questionnaires for cutaneous diseases
including AD”'~"3; their Japanese versions are currently avail-
able.

A Japanese version of the Children’s Dermatology Life Qual-
ity Index (CDLQI) is available for children.”*”® For younger chil-
dren, a caregiver, often the mother is the main provider of
treatment in many cases. As the burden borne by the caregiver
is substantial, questionnaires evaluating “Quality of life in Pri-
mary Caregivers of children with Atopic Dermatitis” (QPCAD)
(19 items)”® and its abbreviated version QP9 (9 items)”” have
been specifically developed to evaluate the QOL of primary
caregivers. The Japanese Culturally Modified Version of the
CADIS (JCMV-CADIS),”® a modified and translated version of
the Childhood Atopic Dermatitis Impact Scale,”® in which the
caregiver responds to questions regarding the QOL of both the
affected children and the caregiver, adapted to Japanese
patients, is also useful.

Useful biomarkers for diagnosis and severity
assessment (Table 3)

Serum IgE levels. A high serum total IgE level is observed in
patients with allergic diseases, however, a clear cut-off cannot
be established because its distribution greatly overlaps with
that of healthy individuals. In patients with AD, a total serum
IgE level of 500 IU/mL or higher is commonly observed.®°
Serum total IgE level may represent allergic diathesis rather
than short-term disease activity in AD. However, it can be an
indicator of long-term response in severe cases as the high
serum total IgE level decreases after several months of follow-
up.

In addition, patients with AD are often sensitized to multiple
allergens including mites, house dust, pollen, fungi, and food.
These allergens can be detected by specific serum IgE anti-
body tests and the skin prick test, however, it should be noted
that non-specific sensitization is often observed, that is, the
presence of positive specific IgE antibodies is not always cau-
sally related to the exacerbation of symptoms. In examining
the causal relation between allergens and symptoms, an ade-
quate medical interview is a fundamental approach.

Peripheral eosinophil count. Peripheral eosinophilia is more
significant in patients with AD compared to other allergic dis-
eases such as bronchial asthma or allergic rhinitis. As the
peripheral eosinophil count increases with disease severity, it
can be a marker for disease progression.

Serum lactate dehydrogenase level. Serum lactate dehydroge-
nase (LDH) level increases in more severe cases, thus, it acts
as a marker of disease progression. An increase in LDH levels
may reflect tissue damage caused by skin inflammation, and it
returns to normal level when eruption is resolved. Nonetheless,
in cases in which LDH levels remain elevated, complications
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Marker Mechanism of increase

Reference level (upper limit)

Clinical implications

Immune state with excessive
Th2 activity (high IL-4 levels)
causes an increase.

Serum IgE level

Specific IgE Allergen-specific antibody
levels produced via the same
mechanism indicated above.
Peripheral It is produced and induced
eosinophil from bone marrow by IL-5.
count

Serum LDH level It is isolated through cell
damage. It is released by
skin cells in patients with
AD.

It is produced by chemokine
dendritic cells, and induces

Th2 cell migration.

Serum TARC
level

Serum SCCA2 It is produced by epithelial

No definitive reference level is
available.

A high level (500 IU or higher) is often
observed in patients with AD.

If an allergen is detected, it means
that the allergen is responsible for
sensitization.

No definitive reference level is
available, and the cut-off levels used
as an endpoint in clinical studies
varies (e.g. more than 300/mm?®)

Age 0-2 years: <400 IU/L,

Age 2-6 years: <300 IU/L

Age 6-12 years: <270 IU/L

Age 13 years: <250 IU/L

Age: 6 months to <12 months:
<1367 pg/mL

Age between 1 and 2 years:
<998 pg/mL

Age between 2 and 15 years:
<743 pg/mL

Adults: <450 mg/mL

<1.93 ng/mL

It indicates allergic diathesis and
reflects disease progression of AD
during a prolonged clinical course.

Sensitization is not always related to
causes. A detailed medical interview
is necessary for identification of
causal allergens.

It reflects disease progression of AD.

It reflects disease progression of AD.

It reflects disease progression of AD
more than eosinophil count or LDH
level. It is covered by national health
insurance as a marker for AD.

It sharply reflects disease progression

level cells activated by Th2

cytokines.

of AD (under application for
regulatory approval).

due to other diseases leading to tissue damage should be sus-
pected and a differential diagnosis should be considered.

Serum  thymus and  activation-regulated  chemokine
level. Thymus and activation-regulated chemokine (TARC:
CCL17) is a ligand of the chemokine receptor CCR4 and
induces Th2 cell migration.®' Serum TARC in patients with AD
increases consistently with severity, and testing for TARC
levels is covered by the national insurance as it reflects dis-
ease progression more strongly than either serum IgE levels,
LDH levels, or peripheral eosinophil counts.®2® Moreover,
patient education and treatment can be reviewed using serum
TARC levels as an index.®* However, test values should be
carefully interpreted because TARC levels are generally higher
in younger children, especially in children under 2 years of
age.®5 The reference levels according to age are shown in
Table 3.

Serum squamous cell carcinoma antigen 2 level. Squamous
cell carcinoma antigen 1 (SCCA1) and SCCA2 are proteins
belonging to a family of serine protease inhibitors produced by
epithelial cells, and were initially used as markers of cervical
cancer. They have been demonstrated to be induced by IL-4
and IL-13, a Th2 cytokine, and increases in the serum of
patients with AD, hence its current interest. Particularly, serum
SCCA2 is reported to be a sensitive marker of disease pro-
gression of AD.®¢ SCCA2 does not show any variations based
on age, unlike TARC, and therefore, it is expected to be a
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more useful marker in clinical practice (pending regulatory
approval).

Treatment approaches

Goal of treatment

The goal of treatment is to reach and maintain a state in which
symptoms are absent or mild without being disturbed in daily
activities by the disease and drug therapy is not required. Even
when this level is not reached, the objective is to maintain a
state in which symptoms are mild without rapid exacerbations
that affect daily activities.

Treatment measures

Treatment measures for AD basically consist of drug therapy,
skin care for physiological abnormalities in the skin and investi-
gations/elimination of exacerbating factors based on its patho-
genesis. These measures are important, and are adequately
combined for individual patients based on the grade of symp-
toms and background.

Atopic dermatitis is a multifactorial disease involving genetic
predispositions. There is currently no treatment that can com-
pletely cure this disease. However, in the lesion site, a further
inflammation-related reduction in skin barrier function,
enhanced irritability and scratching-related stimuli deteriorate
eczema, leading to viscious cycle of inflammation. Therefore,
controlling inflammation by drug therapy will also reduce AD-
exacerbating factors.
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Drug treatment

Topical anti-inflammatory drugs. Currently, these agents are
used to provide adequate attenuation of inflammation in AD.
The efficacy and safety of topical corticosteroids (TCS) and
tacrolimus ointments (topical calcineurin inhibitor) have been
examined in numerous clinical studies.

Hydrocortisone was the first TCS developed in 1952 and
has been used as topical drug therapy for AD for over
60 years.®” Efficacy and safety of TCS have been examined in
many clinical studies.®® TCS are often used as a first-line anti-
inflammatory topical agent for both children and adults.

Tacrolimus ointment is an inhibitor of calcineurin. Protopic
ointment 0.1% was approved and introduced as a second-line
anti-inflammatory topical drug in 1999, and Protopic ointment
0.03% was approved and introduced for use in children in
2003. Both are now approved and marketed in over 75 coun-
tries.

Other topical agents include non-steroidal anti-inflammatory
drugs (NSAIDs), which have an extremely weak anti-inflamma-
tory effect and are not an uncommon cause of contact der-
matitis; indications for their application is narrow. It is
important to promptly and effectively attenuate inflammation in
AD; thus, combination strategies of TCS and tacrolimus oint-
ments should be considered as a basis of treatment. The
extent of inflammation should be appropriately understood by
inspection and to adequately apply these agents to a sufficient
degree.

Topical corticosteroids (TCS): TCS are used as a basic drug
in treatment of AD (CQ1: Recommendation grade 1, evidence
level: A), and its intensity (rank) should be fully comprehended
in order to select the most appropriate TCS, based on the
severity of the individual lesions and to use different dosage
forms of topical steroids according to the features and site of
lesions in order to maximize their anti-inflammatory effects.
Adequate instructions and education should be given to
patients to improve adherence.

If eruption is maintained stable with suitable treatment, AD
can be expected to achieve remission. It is important to use
appropriate TCS, to promptly proceed with remission induction
therapy to reduce inflammation and itching, and to maintain
remission by concurrent use of moisturizing agents. Cases
showing no improvement in eruption even after a 4-week treat-
ment with topical drugs or severe cases should be referred to
a dermatologist.

a) Use of TCS

Selection of rank

In Japan, TCS are generally classified into five ranks: stron-
gest (Group 1), very strong (Group 2), strong (Group 3), med-
ium (Group 4), and weak (Group 5). (Table 4) It is important to
adequately select drugs at a rank that matches the severity of
each eruption and use them at the required volume for the
required period (Table 5).

Severe cases: primarily acute and progressive severe
inflammatory lesions, retractable lesions such as lichenification,
erythema, multiple papules, multiple scratch scars, or prurigo
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Table 4. Rank of topical corticosteroids

Strongest

0.05% clobetasol propionate

0.05% diflorasone diacetate

Very strong

0.1% mometasone furoate

0.05% betamethasone butyrate propionate
0.05% fluocinonide

0.064% betamethasone dipropionate
0.05% difluprednate

0.1% amcinonide

0.1% diflucortolone valerate

0.1% hydrocortisone butyrate propionate
Strong

0.3% deprodone propionate

0.1% dexamethasone propionate
0.12% dexamethasone valerate
0.1% halcinonide

0.12% betamethasone valerate
0.025% fluocinolone acetonide
Medium

0.3% prednisolone valerate acetate
0.1% triamcinolone acetonide

0.1% alclometasone dipropionate
0.05 clobetasone butyrate

0.1% hydrocortisone butyrate

0.1% dexamethasone

Weak

0.5% prednisolone

As of September 2016. Cited from Ref. ' with modification. In the
guidelines adopted in the USA, corticosteroids are classified into seven
ranks (I, very high potency; Il, high potency; lll-IV, medium potency; V,
lower-medium potency; VI, low potency; VII, lowest potency).®? In Eur-
ope, they are classified into four ranks (very potent, potent, moderately,
mild).®° When referring to international clinical trial data, it must be con-
sidered that the rank classification of topical corticosteroids differs from
that in Japan.

nodularis are observed. Use of a very strong or strong class
TCS is the first-line treatment (Figures S14-19).

Moderate cases: primarily inflammatory findings of moderate
or less severe erythema, scales, and a few papules, and
scratch scar are observed. Use of a strong or medium classes
of TCS is the first-line drug treatment (Figure S20).

Mild cases: primarily mild-dry skin, mild erythema, and
scales are observed, and the use of medium class or weak
rank TCS is the first-line drug treatment’ (Figure S$21).

Slight cases: Primarily dryness with negligible inflammation
are observed. Use of a emollient is the first-line drug treatment
(Figure S22).

Although there is no need to decrease the rank because of
age, for infants and children the duration of use should be
carefully monitored, as efficacy is likely to appear in a short
time in these age groups.

Selection of vehicles

Vehicles, such as ointment, cream, lotion and tape prepara-
tions, need to be selected based on lesion characteristics/
sites. Ointment should be basically selected in order to treat
this disease, which involves dryness. On the other hand, when
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Table 5. Severity of eruption and topical corticosteroid (TCS) application

Severity Eruption TCS application

Severe Primarily severe swelling/edema/infiltration or erythema Use of very strong or strong rank TCS is the first-line
with lichenification, multiple papules, severe scales, treatment. Strongest rank TCS are also available for
crusts, vesicles, erosion, multiple excoriations and refractory pruriginous nodules if sufficient effects are not
pruriginous nodules achieved by applying very strong rank TCS

Moderate Primarily moderate erythema, scales, a few papules and Use of strong or medium rank TCS is the first-line
excoriations treatment

Mild Primarily dryness, mild erythema and scales Use of medium or weak rank TCS is the first-line treatment

Slight Primarily dryness with negligible inflammation Topical application of medicines other than TCS

(emollients)

Cited from Ref. ' TCS, topical corticosteroid.

the oily sensation of ointment use reduces adherence to topi-
cal preparations (e.g. summer), a cream base is sometimes
selected while avoiding the erosive surface or scratching
marks. Lotion base is basically used for scalp lesion. Use of
tape preparations would be considered for pruriginous lesions
and lichenified lesions.

Way of application

Volume: A volume (~0.5 g) measuring 5 mm in diameter that
is pushed out from a tube to an area between the tip and first
joint of the second finger is appropriate for two palms of British
adults, that is, approximately 2% of the body surface area of
adults (fingertip unit)®'°2 (Table 6). This may be adopted as a
reference, considering the physical status of Japanese individ-
uals and the tube size of topical corticosteroids available in
Japan. On the other hand, the adpprpriate volume would
change according to some factors including skin constion and
vehicle of topicas agent.

Frequency of application: As a rule, TCS should be applied
twice a day (morning and evening: after bathing) in cases of
acute exacerbation. When inflammation is reduced, the fre-
quency of applications should be decreased to once a day to
induce remission. Further evidence needs to be accumulated
in order to determine whether efficacy differs between twice-a-
day and once-a-day applications. However, several random-
ized controlled studies and systematic reviews reported no sig-
nificant difference in efficacy between twice-a-day and once-a-
day applications.®®>®* It is generally recognized that even a
once-a-day application exhibits potent effects. If the number of

Table 6. Appropriate volume of topical corticosteroids (FTU)'%92:°3

applications is low, the incidence of adverse reactions may be
low, thereby improving adherence. Therefore, topical corticos-
teroids should be applied twice a day to control acutely exac-
erbated eruptions for an early recovery. When the condition
subsides, topical corticosteroids should be applied once a day
to achieve remission (CQ2: Recommendation grade 1, Evi-
dence level: B).

b) Consideration for the use of TCS

Regions of application

The absorption rate of topical steroids by skin region is 13.0
on the cheek, 6.0 on the neck and 42.0 on the scrotum, with
the extensor surface of forearm defined as having a rate of
1.0.%% Such skin regions having a high drug absorption rate
require attentive monitoring for the development of local side
effects due to TCS treatment, and prolonged use should be
avoided. For the face, medium class or lower raked TCS are
generally used, while drugs consistent with the severity rank
are used for severe dermatitis to introduce prompt remission,
and then, drugs are gradually tapered or administered intermit-
tently. Moreover, an effort to transition from TCS to tacrolimus
ointments is made.

Discontinuation of topical drug treatment

When attenuation of inflammation symptoms is achieved,
TCS should not be discontinued abruptly, they should be grad-
ually tapered or administered intermittently while maintaining
remission. Topical drugs can be discontinued, if possible, how-
ever, proactive therapy, as discussed below, should be consid-
ered for patients with repeated relapses.

Dose of topical drugs —-FTU (1FTU = 0.5 @)

Children Face & neck One arm One leg Trunk (front) Trunk (back)
3 to 6 months old 1059 1(0.509) 1.5(0.75 g) 1(0.509) 1.5(0.75 g)
1 to 2 years old 5(0.75 g) 5(0.75 g) 2(19) 2(19) 3(1.59)

3 to 5 years old 5(0.75 g) 2(109) 3(1.59) 3(1.59) 3.5(1.75 g)
6 to 10 years old 2(19g 5(1.25 g) 45 (2.2 g) 3.5(1.75 g) 5 (2.5 g)

Adults Face & neck One arm & hand One leg & foot Trunk (front) Trunk (back)
2.5(1.25 g) 3+1 (2 9g) 6+2 (4 g) 7 (3.509) 7(3.509)
© 2019 Japanese Dermatological Association 13
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If TCS are suddenly discontinued in adult patients after pro-
longed use on the face or genitals, erythema, flushing, edema,
papules, and pustules may appear and worsen.®® In such
cases, the patient should be referred to a dermatologist.

Proactive therapy

Proactive therapy is a form of maintenance treatment,
whereby subsequent to the use of TCS or tacrolimus ointments
to promptly reduce inflammation, TCS or topical tacrolimus are
regularly applied (e.g. twice a week) to repeatedly relapsed
eruptions in order to maintain remission (Fig. 6). In addition,
skin care is provided using moisturizing topical drugs (CQ8:
Recommendation grade 2, evidence level: A) (See Proactive
therapy section).

In AD, inflammatory cells are still identifiable histologically in
normal-appearing skin; recurrence of inflammation is highly
possible.®” Potential relapse of inflammation can be prevented
by regular application of anti-inflammatory topical drugs such
as TCS or tacrolimus.®® However, it is important to transition
from successful treatment with daily anti-inflammatory topical
drugs to proactive treatment only after dermatitis has fully
improved. The application range, timing of transfer from contin-
uous application to intermittent application, and when to inter-
rupt treatment should be determined comprehensively
considering cutaneous symptoms, clinical course, and labora-
tory data for each individual case.

c) Side effects of TCS

Systemic side effects

While adrenal function suppression has been reported in
some cases after the use of strong TCS,%®'%° adrenal function
suppression and growth disorders have not been observed
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Figure 6. Reactive therapy and proactive therapy.
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with the use of weak rank TCS."*"1%2 |f these drugs are used
appropriately, less systemic side effects and higher safety can
be expected.

Local side effects

Skin atrophy, capillary dilatation, steroidal acne, steroid
flushing, trichosis, and progression of microbes/fungi and viral
skin infection can occur in some cases, however, they can also
be resolved with drug discontinuation or appropriate treatment.
Skin atrophy has been reported after the long-term use of the
very strong class of TCS, when compared to similar use in
healthy subjects. There are no reports of serious side effects
after prolonged use of TCS, thus, most side effects are tran-
sient and can be resolved with reduced frequency of topical
application, with the exception of lineae atrophicae of the skin.
Rosacea-like dermatitis is a TCS-induced side effect present-
ing erythema, capillary dilatation, follicular papules, and pus-
tules, and is mainly observed on the face of adult patients after
prolonged use of TCS. If the TCS is stopped abruptly, ery-
thema and edema may worsen.® If these symptoms are
observed, the patient should promptly be referred to a derma-
tologist.

Adverse reactions to TCS in the eyes

Adverse reactions to TCS for lesions around the eyes
include cataracts and glaucoma (CQS3: Evidence level: B, cat-
aract [the risk is not increased]; C, glaucoma [the risk is
increased]). The periocular application of TCS in patients with
AD is not considered to increase the risk of cataracts.'®*%®
The exacerbation of facial eruption, habitual percussion and
AD-related inflammation are considered to be risk factors for
cataracts. The risk of glaucoma may be low if weak, low-
dose TCS are applied.'®® However, not a few patients have
been reported to develop glaucoma following TCS therapy;
therefore, the volume and application period of TCS (espe-
cially strong TCS) must be carefully established when apply-
ing them around the eyes or to the palpebral skin, and
switching to tacrolimus ointment should also be considered. If
these ocular complications are suspected, patients should be
referred to a department of ophthalmology at an appropriate
time.

d) How should anxiety to steroids and inappropriate treat-
ment be addressed? Because of misconceptions about treat-
ment with TCS (i.e., side effects of oral steroids and
progression of AD are often confused, as the latter is often
considered a side effect of the former), patients tend to have
unwarranted fears and avoid the use TCS altogether. Thus, the
expected beneficial effects are not achieved in many cases
due a decline in adherence. In addition, patients may develop
doubts on efficacy of treatment, as they do not experience any
improvement likely due to inappropriate use of TCS. To resolve
these misconceptions, patients should be educated and
instructed by adequate consultation. Prolongation of symptoms
in children due to underuse of topical drugs should be avoided,
thus, sufficient education and instruction should ensure the
guardian’s understanding.

Concern has been raised as to whether low reactivity of
TCS, similar to that reported for systemic steroids, or rapid
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decrease in efficacy (tachyphylaxis) are observed in patients
treated with TCS. In the AD guidelines issued by the American
Academy of Dermatology, experts indicated that although there
is possibility of tachyphylaxis occurring with TCS, there is no
current research or proof to support the statement.'®” Indeed,
the presence of tachyphylaxis in AD has not been fully eluci-
dated, although, there are reports of experiments in animal
models in which the vasoconstrictive activity of steroids has
ben observed.'®®'% These studies examined the effects of
successive local application of TCS on vasodilatation, in animal
models of histamine-induced or irritant dermatitis.'®®%° The
results showed that vasoconstriction induced by TCS was
attenuated and a reduced efficacy was observed on Day 14 of
TCS administration in the histamine treated group and in the
early phase of steroid use in the irritant dermatitis group, thus,
the presence of tachyphylaxis cannot be fully denied. Con-
versely, experimentally-induced vasodilatation was inhibited by
TCS treatment in these experimental conditions; however,
these results cannot be extrapolated to a multifactorial condi-
tion such as AD. If the expected efficacy has not been
achieved during treatment with TCS, the rank and usage of the
TCS, adherence to the treatment, and possibility of contact
dermatitis associated with TCS should be confirmed, as well
as the potential involvement of exacerbating factors including
persistent exposure to allergens, before suspecting the pres-
ence of tachyphylaxis.

Tacrolimus. Tacrolimus inhibits the activity of intracellular cal-
cineurin. It reduces inflammation via an action mechanism that
differs from that of corticosteroids. Tacrolimus ointment can be
expected to show a high level of effectiveness for AD-related
eruption, which was difficult to treat with topical corticos-
teroids, considering adverse reactions (CQ5: Recommendation
grade 1, Evidence level: A).

The efficacy of this drug depends on drug absorption: the
site of application and barrier function. It is recognized as a drug
to be frequently indicated for the eruption on the face and neck.
However, there are restrictions for its application that differ from
topical corticosteroids: tacrolimus ointment cannot be applied
to erosive or ulcerative surfaces, and its drug efficacy is limited.
This drug must be administrated according to the “Guidance for
the Application of Tacrolimus Ointment in Patients with Atopic
Dermatitis”.'"® Tacrolimus ointment is available at the following
concentrations: 0.1% for adults and 0.03% for children. It can-
not be selected for children aged 1 year or younger as its safety
has not yet been established for this age group. Its application
should also be avoided in lactating women.

a) Volume

A volume of 0.1 g (corresponding to a volume squeezed by
1 cm from a 5-g tube commercially available in Japan) is
appropriate for a 10-cm square. Based on the findings of a
long-term observational study involving adults, the upper limit
of the volume of a 0.1% ointment per session for adults was
established as 5 g to avoid an increase in its blood concentra-
tion and maintain its safety. In accordance with the physical
status, the maximum volume of a 0.03% ointment per use was
established as 1 g for children aged 2-5 years (bodyweight
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<20 kg), 2-4 g for those aged 6-12 years (bodyweight 20-
50 kg) and a maximum of 5 g for those aged 13 years or older
(bodyweight >50 kg). The target volume of this ointment per
area measuring 10 cm 9 10 cm is 0.1 g (1-cm volume pushed
out from the 5-g tube commercially available in Japan).

b) Way of application

Irritative symptoms, such as a transient burning sensation
and hot flushes, often appear at the site of application. How-
ever, these symptoms appear at the start of treatment, and
most symptoms disappear with improvements in eruption. This
should be explained to patients before the start of treatment.
This ointment is very effective for the face and neck, in which
its percutaneous absorption is favorable. This ointment should
be indicated when conventional therapy with TCS is ineffective
(e.g. sites in which local adverse reactions to TCS are
observed) or when physicians hesitate to administrate TCS due
to adverse reactions.

The efficacy of this ointment (0.1% for adults) for the trunk
and limbs may be similar to that of strong class topical corti-
costeroids.'® When treating the site of severe eruption, which
requires potent drug efficacy, very strong class or stronger
TCS should initially be used to reduce eruption, as a rule. The
regimen should then be switched to tacrolimus ointment. The
volume of TCS can be decreased in many cases by combining
them with this ointment. If an improvement in eruption is
achieved by this ointment, the interval of application should be
prolonged at an appropriate time.

This ointment should not be used in sites/eruption areas in
which blood transfer of this drug may increase and enhance
irritability, that is, mucosa/genital areas and erosive/ulcerative
surfaces. Occlusive dressing technique and superposition
methods should not be adopted because they may increase
the blood transfer of this drug. When erosive/ulcerative sur-
faces are markedly affected, the application of this ointment
should be started after the amelioration of the eruption using
other topical drugs.

c) Adverse reactions

A burning sensation, pruritus and erythema have been identi-
fied as local adverse events. These symptoms decrease or dis-
appear with improvements in eruption in many cases.
Furthermore, the appearance of infectious diseases of the skin,
such as secondary skin infections with bacteria and viral infec-
tions (e.g. herpes simplex, molluscum contagiosum and ver-
ruca), must be considered. Skin atrophy, which is observed with
the long-term use of TCS, has not been confirmed. Tacrolimus
is detected in the blood following its topical application. Individ-
ual differences have been reported in blood levels of tacrolimus
due to differences in percutaneous absorption (application of
0.1% tacrolimus: <1 ng/mL). Neither systemic adverse events
nor toxicity related to blood transfer has been confirmed. We
should explain patients about precautions for use written in its
package insert, and should obtain their consents.

Risk of carcinogenesis
Evidence to show that the use of tacrolimus ointment does not
increase the risk of skin cancer or lymphoma is increasing
(CQ6: Evidence level: B).
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Although previous studies reported the development of lym-
phoma during treatments with tacrolimus ointment, these were
retrospective in nature. Limitations have been associated with
the accuracy of lymphoma diagnoses, and lesions evaluated
as AD-related eruption before the use of this ointment may
have been lymphoma.'"'2 In addition, a previous study indi-
cated that severe AD increased the risk of lymphoma. There-
fore, AD may increase the incidence of lymphoma. An interim
report was published in Japan on the safety of applying tacroli-
mus ointment (for children) in children with AD over a long per-
iod,"™ in which the onset of malignant neoplasms was not
identified as an adverse event during a maximum follow-up
period (7 years). However, a large sample size and long-term
follow-up are needed for a carcinogenetic analysis. In the
future, the relationship between the volume of tacrolimus oint-
ment/application period and the development of malignant
neoplasms must be analyzed through a long-term follow-up.

Non-steroidal anti-inflammatory drugs. Non-steroidal anti-in-
flammatory drugs (NSAIDs) inhibit the cyclooxygenase enzyme
of the arachidonate cascade and exert anti-inflammatory activ-
ity by inhibiting prostaglandin production. The anti-inflamma-
tory effects of NSAIDs are extremely weak compared to those
of TCS, thus, there is no evidence to support their efficacy in
AD. There is no inclusion of NSAIDs treatment in the Guidelines
for Management of Atopic Dermatitis in Western coun-
tries.8911* NSAIDs side effects include contact dermatitis and
potential exacerbation of eczema. In particular, the use of
bufexamac is associated with a potentially high risk of causing
contact dermatitis; therefore, the European Medicines Agency
(EMA) has recommended discontinuing marketing of bufexa-
mac across Europe. In response to this recommendation,
Japan also banned the sale of all bufexamac-based prepara-
tions. Benefits from NSAIDs for treatment of AD are poor, thus,
the use of NSAIDs is not recommended in light of the potential
side effects.

Proactive therapy. Proactive therapy is used to maintain remis-
sion via the application of topical steroids or intermittent topi-
cal tacrolimus (e.g. twice a week) to recurrently relapsed
eruptions, in addition following treatment in the acute phase,
skin care with moisturizing topical drugs is also introduced
after remission (CQ8: Recommendation grade 2, evidence
level: A). In contrast, reactive therapy is used to control inflam-
mation with anti-inflammatory topical drugs on relapse (Fig-
ure S29).

In AD, histological evidence of inflammatory cells is still pre-
sent despite the normal appearing skin following the resolution
of inflammation; inflammation can easily relapse due to exter-
nal or internal factors."'®'"® In such cases, markers indicating
disease progression, such as TARC, do not decrease to nor-
mal levels in many cases. During this latent inflammation stage,
proactive treatment with anti-inflammatory topical drugs includ-
ing TCS or topical tacrolimus may prevent relapse of inflamma-
tion.®® However, it is important to transition from successive
application of anti-inflammatory topical drugs to proactive
treatment based on laboratory data indicative of disease
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progression, such as TARC levels, after the dermatitis has fully
improved and there is no evidence of itching or erythema, and
in absence of any slight elevation of skin on palpation. More-
over, dose, application range, and the time to complete the
treatment of topical drugs should be determined individually
for each patient. Development of side effects should be also
carefully monitored. Proactive treatment should be performed
in collaboration with a physician experienced in the evaluation
of cutaneous symptoms of AD or in the evaluation of cuta-
neous symptoms in general. During proactive treatment, con-
tinuation of daily skin care with moisturizing topical drugs is
recommended.

Antihistamines. Atopic dermatitis is defined as a disease char-
acterized by itching eczema as the main lesion. ltching results
in a reduction of the QOL and an exacerbation of cutaneous
symptoms due to scratching, and serves as a trigger for com-
plications such as skin infections, eye symptoms, and progres-
sion of clinical features. Thus, controlling pruritus is important
treatment approach.

Antihistamines are widely used in treatment of pruritus in AD
in Japan and abroad. Efficacy of antihistamines has been
examined in combination with anti-inflammatory topical drugs
such as TCS, tacrolimus ointments, and moisturizing drugs,
and beneficial effects on reducing itch have been reported in
75% of 26 randomized clinical trials (RCTs) conducted in
Japan and abroad. These RCTs studied the efficacy of antihis-
tamines in relieving itching as a primary endpoint, and some
studies reported improvement of cutaneous symptoms, dose
reduction of TCS, lowered drug rank, and improvement of slL-
2R and TARC levels. Therefore, the use of antihistamines is
recommended as an adjuvant therapy to anti-inflammatory
topical therapy for AD (CQ7: Recommendation grade 1, evi-
dence level B). There is no reliable evidence for the efficacy of
antihistamines alone in the treatment of AD, therefore, use of
antihistamines alone without combination with anti-inflamma-
tory topical drugs is not recommended.

Antihistamines which may be prescribed for AD are shown
in Table 7. Antihistamines include sedative antihistamines (first-
generation) with relatively strong anticholinergic and sedative
effects and non-sedative antihistamines (second-generation)
causing less drowsiness and impaired performance (impaired
concentration, judgment, and reduced operating efficiency
without subjective sleepiness) and anticholinergic activity with
less fatigue. Based on the extent these central effects, of his-
tamine H1 receptor occupancy in the brain, antihistamines
have been divided into three groups: sedative, 50% or more
occupancy; mildly sedative, 50-20%, and non-sedative, 20%
or less; the H1 receptor occupancy of almost second-genera-
tion antihistamines has been demonstrated to be 30% or
less.”"7="2" Currently, H1 receptor occupancy is a pharmaco-
logical index in clinical practice. As there is no difference in
treatment efficacy between sedative and non-sedative antihis-
tamines, it is recommended that a non-sedative antihistamine
be selected.!18:122.123

According to the package insert of the antihistamine keto-
tifen, this agent is contraindicated in patients with epilepsy or a
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Table 7. Antihistamines and anti-allergic drugs used for atopic
dermatitis

First-generation antihistamines
Diphenylpyraline hydrochloride
Diphenhydramine hydrochloride
Cyproheptadine hydrochloride
Triprolidine hydrochloride
Hydroxyzine hydrochloride
Promethazine hydrochloride
Homochlorcyclizine hydrochloride
Alimezine tartrate
Diphenhydramine tannate
dl-Chlorpheniramine maleate
d-Chlorpheniramine maleate
Diphenylpyraline teoclate
Hydroxyzine pamoate
Clemastine fumarate
Second-generation antihistamines
Ebastine

Azelastine hydrochloride
Epinastine hydrochloride
Olopatadine hydrochloride
Cetirizine hydrochloride
Fexofenadine hydrochloride
Oxatomide

Emedastine difumarate

Ketotifen fumarate

Bepotastine besilate

Mequitazine

Loratadine

Bilastine

Desloratadine

Anti-allergic drugs without antihistamine effect
Sodium cromoglicate

Tranilast

Suplatast tosilate

As of December 2016. Cited from Ref. ''7 with modification.

history of epilepsy, and careful administration of clemastine,
hydroxyzine, cetirizine, and levocetirizine is indicated for
patients with convulsive disorders. Convulsions are reported as
a serious side effect of chlorpheniramine, cyproheptadine, and
loratadine treatment. Thus, special attention is needed when
administrating these agents to children.

The mechanism by which pruritus is mediated in AD varies
and involves cytokines such as IL-31,'24'2¢ Epas1,'2® abnor-
mal distribution of nerve C-fibers transmitting itching sensa-
tions,'?” substance-P (SP), and nerve peptides such as nerve
growth factor (NGF), and histamine have been reported. It has
also been reported that the severity of AD is correlated with
levels of serum SP and NGF,'?® while SP levels in the epider-
mis are significantly higher in regions with eruption than in
areas without eruption.’?® Inhibitory effects of antihistamine on
itch vary depending on the individual patient’s severity and
clinical features; hence, it is desirable to judge the need for
adjuvant therapy with oral antihistamines in addition to topical
therapy with anti-inflammatory topical drugs and moisturizing
agents, and to evaluate the efficacy on itching once the treat-
ment is initiated.
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Cyclosporin. The efficacy of cyclosporin for AD has been
demonstrated in many countries in Europe and the USA.™° It
has been approved for use by patients with AD (CQ12: Recom-
mendation grade 2, Evidence level: A). The use of cyclosporin
was approved for patients with severe adult AD who do not
respond to conventional treatments, showing eruption with
marked inflammation involving 30% or more of the body sur-
face area.'®

This drug is also effective for patients with refractory ery-
thema on the face or erythroderma. Because the severity of
pruritus promptly decreases after its administration, cyclos-
porin is also useful for improving the QOL of patients with
marked pruritus-related eruption or scratching. The initial dose
of this drug is 3 mg/kg per day. It should be increased or
decreased in accordance with symptoms, but in such a man-
ner that it does not exceed 5 mg/kg per day. Its administration
should be completed in 8-12 weeks. Factors such as
nephropathy, hypertension and infection must be considered
during therapy with cyclosporin. As the safety of its long-term
administration has not yet been established, it is important to
promptly switch cyclosporin therapy to conventional topical
treatment after the amelioration of symptoms. Intermittent
administration involving a 2-week or much longer period of dis-
continuation should be performed if long-term administration is
necessary.

Cyclosporin is administrated p.o. after meals twice a day.
However, a pharmacokinetic study involving patients with pso-
riasis showed that the blood concentration of this drug was
higher when administrated before eating once a day.'*? There-
fore, the therapeutic effects of once-a-day administration
before meals may be more prominent than those of twice-a-
day administration after meals.

Oral corticosteroids. A double-blind randomized controlled
study has not yet been conducted to investigate the effects of
oral corticosteroids on AD. However, these drugs have some-
times been used to induce the remission of acute exacerbation
or severe/the most severe conditions. Although they are known
to be effective, long-term oral corticosteroid therapy induces
various serious systemic adverse reactions; therefore, long-
term AD control with oral corticosteroids is not recommended.
If necessary, administration should be completed in a short
period.

Traditional Chinese medicine. It is undeniable that Chinese
herbal medicine in combination with other drugs or as an
adjuvant therapy may be useful in some cases. However,
most clinical studies examining the efficacy of Chinese her-
bal medicines for AD to date have been case series con-
ducted in small populations (several dozens of subjects).
There have been only two double-blind randomized compar-
ative studies of “Shofu-san”'® and “Hochu-ekki-to”,'®* which
are Chinese medicines that can be prescribed in general
dermatology clinics in Japan (CQ13: Recommendation grade
2, evidence level: B). The former was administered to
patients with eruption which was not resolved with anti-in-
flammatory topical drugs such as steroids, while the latter
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was administered in combination with conventional anti-in-
flammatory topical drugs such as steroid in patients
regarded as having a delicate constitution based on a ques-
tionnaire score (such as easy fatigability or lack of persever-
ance). For Shofu-san, a significant improvement of eruption
was observed, and reduction of the requirement for TCS
was achieved with Hochu-ekki-to. The efficacy of Zemaphyte
was reported in a double-blind randomized comparative
study conducted abroad,'®®"%® while another research group
reported negative results.’®” Thus, a definitive statement
regarding the efficacy of a typical agent, for example, “Chi-
nese medicine A is suitable for AD”, cannot be established
at this time. Careful examination of Chinese medicines, as
well as evaluation of selective Chinese medicines for erup-
tion based on eruption features are necessary in the future.
In addition, side effects of Chinese medicines, for example,
pseudoaldosteronism due to liquorice-containing agents
(Kanzo), and interstitial pneumonia, hepatic dysfunction, and
jaundice due to Hochu-ekki-to have also been reported, Chi-
nese medicine therapy should be implemented under the
attentive surveillance of a physician proficient in the use of
Chinese herbal medicines.

Considerations  regarding  pregnant or  breastfeeding
mothers. Dietary restrictions (elimination of food allergens) for
pregnant or breastfeeding mothers to prevent the onset of AD
cannot be recommended. There is the possibility that AD may
be exacerbated and transferred to the infant after ingestion of
food allergens such as eggs through breast milk, however,
these infants should be carefully diagnosed based on the
results of food elimination and food challenge tests (via breast
milk).'8

Administration of antihistamines during pregnancy which is
considered safe can be administered if it is deemed therapeuti-
cally beneficial. Most antihistamines that have been demon-
strated not to increase the risk of congenital anomalies based
on epidemiological observational studies and meta-analyses
belong to first-generation agents. Among the second-genera-
tion antihistamines, loratadine and cetirizine have been
reported not to be associated with congenital anomalies in epi-
demiology studies.'®'*" However, it is important to use these
agents according to the information on package inserts and
the latest reports on safety.

As for administration of these drugs during breastfeeding,
only a minimal amount of drug will be transferred to breast
milk. However, second-generation antihistamines are recom-
mended considering the potential for irritability and drowsiness
in infants caused by first-generation sedative antihistamines.
With regard to individual drugs, careful consideration of the
contents of package inserts and the latest information on
safety profiles is also necessary.

During both pregnancy and breastfeeding, topical steroids
are considered safe, so they can be used without any concern
about effects on the fetus or infant. Although long-term use of
high doses of higher ranked topical steroids (300 g or more)
may result in lower birth weight, complications are unlikely to
occur with normal use.'®®
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Standard TCS therapy shows low-level absorption in sys-
temic circulation, and neither congenital anomalies nor the
influence on fetal growth has been raised as an issue. How-
ever, we cannot rule out the possibility that birthweight may be
decreased by the massive application of TCS classified as
potent/very potent (in Europe, TCS are classified into four
ranks (very potent, potent, moderately, mild).%°) groups accord-
ing to the classification used in Europe (especially 300 g or
more). Therefore, attention should be paid to the volume of
TCS used and fetal growth. Furthermore, it is important to
favorably control dermatitis before pregnancy in order to avoid
this anxiety. If the application of TCS to the breasts of lactating
women is necessary, care must be taken to prevent infants
from directly ingesting TCS.

Skin care

Topical moisturizers. In AD, the skin barrier functions and
moisturizing factors are impaired. Moisture content in the stra-
tum corneum decreases resulting in characteristically dry skin.
Therefore, skin itching is likely to occur due to non-specific
stimulation, and various allergens can easily penetrate into the
skin to induce dermatitis. The use of moisturizer products
(moisturizing drugs and skin protective agents) improve mois-
ture content in the stratum corneum, which is decreased due
to AD, and leads to the prevention of allergen invasion and
relapse of dermatitis, as well as suppression of itching by
recovering and maintaining skin barrier functions'#27'%* (CQo:
Recommendation grade 1, evidence level: A). Moreover, skin
care with moisturizers immediately after birth and thereafter,
decreases the risk of onset of AD."45:146

An essential aim of skin care for dry skin is topical adminis-
tration of hydrophilic ointments (oil in water, O/W) with a high
moisture-retaining property or water-absorbing ointments (wa-
ter in oil, W/O) to supplement the reduction of the moisture-re-
taining properties on the skin surface. Hydrophilic ointments
with a high moisture-retaining property and water-absorbing
ointments include heparin-containing preparations and urea
preparations. To complement and reinforce the barrier func-
tions of damaged skin, oleaginous ointments with protective
action on the skin such as white petrolatum and zinc oxide
ointment are applied topically.

Moisturizing efficacy is higher following twice-daily topical
applications (morning and evening) than once-daily applica-
tions,'#” and it is recommended to apply moisturizers immedi-
ately after bathing in either applications. To determine the
amount of agent to apply, a fingertip unit is helpful. The
amount extruded from the tube (5 mm in a diameter) from the
length of the tip of the second finger to the first joint (approxi-
mately 0.5 g) (fingertip unit) is the adequate dose for two adult
palmars in the United Kingdom, that is, about 2% of adult
body surface area.®'°2148 Generally, transepidermal water loss
(TEWL) is often found in the skin of patients with AD and not
only in the lesion, but also in normal appearing areas represen-
tative of the dry skin.'® Therefore, topical moisturizers should
be applied all over the body including sites that appear to be
normal. Topical products with anti-inflammatory activity are
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used for dermatitis lesions. Continuous use of moisturizer
products even after achieving remission of dermatitis with topi-
cal anti-inflammatory drugs is also useful to maintain the remis-
sion.™° If relapse of dermatitis is observed during remission,
maintenance therapy with topical moisturizers, and topical ster-
oids or topical tacrolimus are used depending on the severity
of inflammation, with the intention of early attenuation of
inflammation and return to maintenance therapy. Differential
diagnosis of contact dermatitis from relapse of AD is also
important because contact dermatitis often occurs as a side
effect of topical moisturizers in rare cases.

Combining two or more topical products, such as a topical
steroid and a moisturizer, should not be done without careful
consideration, as this may alter stability and percutaneous
absorption of drugs.

Bathing, showering and washing. In AD, besides the adhesion
of topical drugs and body fluids (e.g. sweat) to the lesions,
sebum and colonization of infectious pathogens such as S.
aureus may also adhere, and may act as exacerbating factors
of cutaneous symptoms. Therefore, keeping the skin clean is
important to maintain the skin’s physiological functions. In gen-
eral, bathing and showering are encouraged to clean skin and
appropriate moisturizing and skin protective agents and anti-in-
flammatory topical drugs are used if necessary. The optimal
bathing and cleaning procedure in AD varies depending on the
individual patient, season, and symptoms in the same patient.
The following points should be considered:

Temperature: The temperature of hot water in bathing/show-
ering should be set at about 38-40°C because the itching
response is induced at a skin temperature of 42°C or higher,
while 36-40°C is the optimum temperature for recovery of skin
barrier functions.’'~'%® Water is diffused and evaporated from
the skin surface immediately after bathing resulting in dry skin,
thus, the skin should not be left without the application of a
moisturizing agent for an extended time after bathing. When
sweating or hot flashes have subsided, a moisturizing agent
should be applied to minimize water evaporation and diffusion,
and favor water retention to prevent the skin from getting dry.

Soap and/or detergent: Although there is no high quality evi-
dence demonstrating the efficacy of using soap or detergent
for AD, symptoms have been shown to improve without experi-
encing exacerbation in patients who did not use soap with pro-
longed bathing in a case series study of commonly used soap
preparations.’®*'%® As the major component of soap and/or
detergent is surfactants, excessive abuse of these products
may exacerbate skin dryness. Moreover, additives contained in
detergent, such as pigment and perfume, are believed to irri-
tate the skin. Based on the above, the use of soap and/or
detergent may be useful to keep the skin clean, however, skin
conditions that vary according to age, site, and season, type
and usage of soap or detergent should be considered. As
sebum generally melts at approximately 30°C,'%® it can be
removed in lukewarm water to some extent from the skin.
Thus, the use of soap should be limited to a minimum in
patients with severe cases, during dry seasons, and in those
sensitive to strong irritation by soap or detergents. In contrast,

© 2019 Japanese Dermatological Association

7

EFR

medlive.cn

Atopic dermatitis guidelines 2018

soap and detergents should be used aggressively in patients
with oily skin or for seborrheic skin, in sites where ointment is
applied every day, and in sites exhibiting recurrent skin infec-
tions to avoid exacerbating factors. There is no evidence of
superiority between solid soap or detergents and liquid deter-
gents (that use synthetic surfactants, etc.). It is important to
choose an appropriate cleanser that satisfies the following con-
ditions: its base composition is mildly-irritating/hypoallergenic,
additives such as pigments and perfume are reduced as much
as possible, and the usability is favorable without irritation,
while detergents that exacerbate dry skin after washing should
be avoided. Likewise, soap and/or detergents should be thor-
oughly rinsed to protect the skin from damage. Residues on
the skin should be removed using a minimal degree of
mechanical irritation, and adequate rinsing of the skin in neces-
sary to remove residual detergent is also important.

Search for exacerbating factors and measures

Non-specific irritation. Non-specific irritation present in daily life
such as contact with saliva, sweat, hair, and friction against
clothes may exacerbate AD. Saliva or sweat should be washed
away or wiped off with soft wet gauze. As even minor stimula-
tion, including irritation from the rough texture of clothes, such
as from wool, and contact from the tip of the hair can induce
itchiness on sensitive skin due to skin dryness or eczema,
appropriate measures should be taken, for example, choosing
suitable nonirritating clothing, cutting hair short, or tying up hair.

Washing the skin with stiff materials such as a nylon towel
leads to a decline in the skin barrier function and progression
of eczema due to physical irritation. In addition, the residues
from shampoo, conditioner, and soap or excessive use of
these agents may induce irritant dermatitis, thus, providing
instructions on appropriate cleansing methods is important.
Makeup removal products may also cause irritation to the skin.

Irritation from scratching is extremely important as an exac-
erbation factor of AD. In addition to dermatitis treatment to
reduce itch, cutting nails short, and wearing gloves, long
sleeves and long pants while sleeping, if necessary, so that
scratching does not cause skin damage, may be helpful in
some cases.

Contact allergy. Contact allergy to topical drugs, cosmetics,
perfume, metal, shampoo, hair conditioners, and disinfectants
may case progression of eczema.’®”'®® When expected treat-
ment efficacy for AD cannot be achieved, the distribution of
eczema is not typical. In cases in which AD onset or progres-
sion has occurred recently in an adult patient, complications
due to contact allergy should be suspected. In such cases,
observe whether the eczema can be resolved by avoiding con-
tact with a potential causal agent, and confirm the diagnosis
by a patch test. It is important avoid contact with causative
agents of contact allergy defined in the diagnosis (see contact
dermatitis guidelines'® for details).

Food allergens. Food allergens may be present in patients with
AD pathology, especially during infancy. However, a systematic
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review has reported that there is only weak evidence of the
efficacy of an allergen elimination diet in treating AD in children
and adults without any clear involvement of food allergy.'®"
The allergen elimination diet presents nutritional issues associ-
ated with potential growth and development impairment when
undertaken during childhood; thus, allergen elimination therapy
should be provided under the close surveillance of physicians.
Except for cases in which progression of AD due to a certain
food is confirmed, the elimination of a specific food because it
is likely to become an allergen is not recommended (CQ15:
Recommendation grade: 1, evidence level: B). In order to elimi-
nate a specific food from the diet, an allergen elimination test
should be conducted after adequate anti-inflammatory therapy
for AD. If no improvement is achieved in cutaneous symptoms
even after anti-inflammatory therapy with appropriate intensity
and sufficient doses of TCS, food allergens causing progres-
sion of eczema should be identified. If AD is poorly controlled
because of inadequate topical therapy, making a definitive
diagnosis will be difficult.

The involvement of food allergens should be determined
with reference to the results of interview to obtain detailed pre-
vious medical history, skin tests, and blood tests, as well as
the oral challenge test after eliminating causal food. For exam-
ple, clinical symptoms alone or positive results to a specific
IgE antibody alone should not be used as a basis for diagno-
sis. If ingestion of certain food is restricted because it is per-
ceived to be a likely allergen, it can be considered useful
treatment for AD. AD is multifactorial, and elimination of food
allergens is an adjuvant therapy to drug therapy, thus, it should
be recognized that complete remission is not to be expected
with elimination of food allergens even after clarifying the
involvement of food allergens.

The American Academy of Pediatrics recommends the aller-
gen elimination diet for pregnant women in 2000. However, a
systematic review of randomized comparative studies of aller-
gen elimination diets in pregnant or breastfeeding mothers
conducted between 2006 and 2012'%2 reported that dietary
restrictions with the aim of eliminating allergens these women
did not show any efficacy in preventing the onset of AD in neo-
nates or in infants up to 18 months of age. Furthermore, diet-
ary restrictions may have a role in limiting adequate weight
gain during pregnancy and may worsen nutritional status
among children leading an increased risk of immature births.
Based on the above, dietary restrictions (allergen elimination) in
pregnant or breastfeeding mothers may not be useful to pre-
vent the onset of AD in children (CQ16: evidence level: A).

Inhaled allergens. Atopic dermatitis after infancy may experi-
ence progression due to the presence of environmental aller-
gens such as mites, house dust, pollen, and pet hair."®®
Whether these allergens are to be considered exacerbating
factors for eruption should be carefully evaluated by compre-
hensively considering medical history, environmental changes,
and changes in eruption features, and should include results of
elimination tests and challenge tests, if possible, rather be
based on judgment of clinical symptoms alone, or by specific
IgE antibody titer, or skin prick test results. Similar to handling
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of food allergens, eliminating environmental allergens is an
adjuvant therapy to pharmacotherapy and skin care; thus, it
should be noted that complete remission cannot be expected
by eliminating these allergens alone.

Useful specific IgE antibodies to inhaled allergens. Mites and
pollen (from cedar, cypress, white birch, Alnus japonica, Anthox-
anthum odoratum, cocksfoot, and pollen includes ragweed), ani-
mals (from pets including dogs, cats, other mammals, birds, and
hamsters), and fungi (from aspergillus and malassezia).

Measures for avoiding exposure to mites: Vacuum futons
(Japanese-style bedding, bed, or covers), use anti-mite sheets,
prohibit stuffed toys on beds, etc.

Pets: Give up pet(s), wash pet(s), prohibit pet(s) in the bed-
room.

Pollen: Brush off all pollen on clothes when arriving home,
wash face. Use protective glasses and masks against pollens.
Use oral antihistamines, eye drops, and nasal sprays.

Sweating. Disturbances in perspiration as well as excess
sweat remaining on the skin surface exposed to high tempera-
tures and humidity may worsen symptoms of AD. Sweating
influences AD symptoms in both positive and negative ways.
Therefore, education on the fundamentals of sweating should
be provided in function of the individual patient’s lifestyle.

Sweat mainly consists of electrolytes (sodium chloride,
potassium, etc.), sodium bicarbonate (HCO3’), urea, pyruvic
acid, lactic acid, bactericidal peptides, proteases, and pro-
tease inhibitors. Urea and lactic acid act to retain water in the
horny cell layer as a natural moisturizing factor. Sodium lactate
derived from sweating acts as a natural moisturizing factor and
may be involved in moisturizing the skin surface, as much of
the sodium lactate is mostly contained within the horny cell
layer.'®41%5 Urea concentration in sweat is similar to that found
in plasma, and functions to maintain persistent moisture within
the horny cell layer as well as to regulate exfoliation.'®*

Moreover, the inhibitory effects of sweating on cysteine and
serine proteases inactivates mite allergens (Derf1) and the kiwi
fruit allergen (actinidin), cysteine protease allergens, and likely
restores the vulnerability of the horny cell layer to excessive
protease activity.'®®~%® Bactericidal peptides contained in
sweat are also involved in defending the skin surface from
infection. 169172

The benefits of sweating deteriorate with time. Malassezia-
derived allergens found in sweat residues on the skin surface
that have not evaporated may lead to worsening of symp-
toms."”® High temperatures and humidity on the skin surface
occludes sweat pores and induces perspiration.'”* To protect
the skin surface from having excessive sweat, an undergar-
ment made of breathable and low hygroscopic fabric should
be worn to avoid high temperatures and humidity, and appro-
priate measures such as showering, rinsing using running
water, wiping with wet towels, and changing wet clothes after
sweating should be adopted.

Among patients with AD, some sweat normally, while others
produce moderate amounts (scanty sweat).'”>"'"® Inspection
and palpation are helpful in determining whether a patient’s
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sweating is normal. Significant dryness of the skin, flushing,
and heat sensations are important findings indicating poor per-
spiration. Dermatitis, histamine release, and anxiety (personali-
ties prone to anxiety) are potential factors causing reduced
sweating.'”® 189181 The effects of sweat-inducing activities
including exercise and bathing on AD symptoms should be
examined in future studies. However, there is no evidence that
guidance on how to avoid sweating may improve symptoms,
thus, such guidance is not necessary, and rather, patients
should focus on the appropriate measures to be taken after
sweating. Stimulation of sweating responses is a goal in
patients with poor perspiration.'8?

Bacteria and fungi. It is known that S. aureus is often detected
in the lesion of patients with AD, and S. aureus may be an
exacerbating factor of AD. Treatment with povidone iodine
solution and hypochlorous acid (bleach bath therapy) has been
suggested with the aim of sterilization and bacteriostasis. The
role of bacteria in AD is largely unknown, however, bacterial
flora analysis of the skin has recently revealed its involvement
in clinical conditions. On the skin of children with AD, it has
been reported that the diversity of the bacterial flora of the skin
decreases in the exacerbation phase, and the proportion of S.
aureus increases.'® The results of studies in animal models
have shown that abnormal bacterial flora including the pres-
ence of S. aureus may induce AD-like dermatitis, and mainte-
nance of normal bacterial flora with antibiotic treatment can
inhibit the occurrence of dermatitis.’® However, the relation-
ship between the bacterial flora of the skin and clinical condi-
tions of AD has not been fully examined, and additional future
research is required.

There have been no reports suggesting that administration
of oral antibiotics is effective for AD in the absence of infection,
thus, administration of oral antibiotics is not recommended.'®®
There is a lack of sufficient medical evidence to actively rec-
ommend the use of povidone iodine solution. Although povi-
done iodine solution is occasionally considered as an adjuvant
therapy for patients with potential skin infections, it should not
be implemented without careful consideration, as there is a
potential for dermatitis progression due to irritation on the
eroded surface, allergic contact dermatitis, and anaphylaxis, as
well as potential effects on thyroid function.

Bleach bath therapy is widely practiced, mainly in the US
and other countries, and there are reports showing its efficacy.
Use of this therapy is recommended for patients in whom there
is a suspicion that skin infections are potentially involved. How-
ever, its effects have not been fully validated, and there are no
established recommendations in Japan, hence, future verifica-
tion of its effects on AD are warranted.

The potential involvement of fungi on the pathology and
worsening of AD has been suggested based on the results of
measuring specific IgE antibodies levels to candida or malas-
sezia and skin prick test results in patients with AD.'®® How-
ever, a clear correlation with the clinical conditions is still
unknown. While there are some reports showing that oral anti-
fungal drugs are effective for AD,'®” topical antifungal drugs
have been shown to be effective for eruptions on the head and
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neck, '® there have been no large-scale studies to date, thus,
careful use is recommended.

Psychosomatic involvement

It is well known empirically that AD can be worsened by stress,
and Alexander had addressed AD as one of seven representa-
tive psychosomatic diseases (the so-called holy seven) includ-
ing bronchial asthma. AD is known to be associated with
concomitant developmental disorders such as attention deficit
hyperactivity disorder; however, such diagnosis is not helpful
for treatment. When AD is poorly controlled, psychological bur-
den or secondary cognitive abnormalities can occur, however,
these patients should not be perceived as “special” by clini-
cians, and comprehensive treatment should be provided to all
patients with specific attention to psychosomatic interaction.

Verification of drug therapy and patient adherence. Clinical
features of AD mainly consist of a reduction of epidermal bar-
rier functions and allergic inflammation, to which scratching
contributes to induce a vicious circle of these symptoms; this
cycle cannot be interrupted without the elimination of itching
through appropriate drug therapy and improvement in treat-
ment adherence. As persistence of itching is a trigger of vari-
ous secondary physical or mental disorders and behavior
abnormalities, intense medical treatment and patient education
on specific procedures and implementation schedules are
required. Careful patient education is essential for prevention
and to overcome misconceptions associated with steroid treat-
ment.

Understanding  of stressor effects as exacerbating
factors. Adolescents often experience progression of skin con-
ditions due to tension before school exams and lack of sleep.
They also often experience progression of skin exacerbation
when affected by the flu or flu-like illnesses or sweating caused
by fever or high temparature. Such stressors are unavoidable
factors; however, these may be surmounted by stress manage-
ment and behavior modification, including changes in lifestyle
habits, and relaxation training.

Habitual scratching behavior. In situations where gain from ill-
ness can be obtained through scratching behavior, habitual
scratching is likely to occur because of operant conditioning.
When parents attempt to interrupt their child’s scratching
behavior or in situations in which a conflict exists among sib-
lings, this can represent a potent instrument to draw parental
affection or attention from the rival. In severe patients, anxiety
and feelings of hopelessness regarding prognosis and treat-
ment are respondently conditioned through the repeated paired
presentation with the perception of a itching sensation, thus,
patients are conditioned to instigate scratching behavior as a
result of a stimulus induced by anxiety, even in the absence of
a conscious itching sensation.

Patient education. Psychosomatic interventions with verified

efficacy in RCTs have reported results limited to behavioral
science approaches, such as behavioral therapy and cognitive
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behavioral therapy,'®® while the efficacy of psychoanalysis and
counseling with attentive listening have not been demon-
strated. Implementing a comprehensive approach to patient
education using behavioral science techniques such as appro-
priate drug therapy, supportive stress-reduction training,
including relaxation training and cognitive behavioral therapy,
behavioral therapy to stop habitual scratching, coaching to
improve therapy adherence, and motivational interviewing'®®
are important.

Complications: allergic diseases

Atopic dermatitis often complicates allergic diseases such as
food allergies, bronchial asthma, allergic rhinitis, and allergic
conjunctivitis. Allergic diseases are closely related; thus,
consultation by a clinical team consisting of a pediatrician,
dermatologist, otolaryngologist, and ophthalmologist is nec-
essary to implement comprehensive management of the
patient.

Food allergy. Numerous studies examining the relationship
between AD and food allergy have been conducted. In 2003,
Lack et al. reported that the development of peanut allergy
was associated with the presence of inflamed skin and use of
skin care products containing peanut oil; thus, suggesting that
sensitization to allergens could occur through the skin (or via
epicutaneous sensitization).'®' The concept of the “dual aller-
gen exposure hypothesis” proposed by Lack et al. in 2008
indicated the importance of “cutaneous sensitization” and “oral
tolerance” in the development of food allergies.'®?

The fact that AD occurring during infancy is associated with
a higher risk of developing food allergies'®"'®® supports the
concept of “epicutaneous sensitization” in which exposure to
food allergens via the skin may induce sensitization. Con-
versely, it has been reported that early prevention of the onset
of AD through appropriate skin care in children may be benefi-
cial for children at high risk of allergies,'*>'%® however, studies
have not demonstrated a preventive effect on food allergen
sensitization. Further studies are necessary to address these
issues in the future.

In children with AD, it is known that children who ingest
eggs at a later age are at higher risk of developing egg allergy.
Oya et al. conducted a study in infants with AD and showed
that egg intake immediately after weaning was associated with
a reduced risk of developing egg allergy at age 1 year after
inducing remission of AD. In other words, this study indicated
the importance of inducing oral tolerance to allergens to pre-
vent the onset of food allergy during infancy.'®*

In relation to the above studies, the Japanese Society of
Pediatric Allergy and Clinical Immunology released their “Rec-
ommendations for the prevention of the development of egg
allergy” in 2017."%° According to these recommendations, the
Society clearly specified that allergen elimination on the sole
grounds of avoiding sensitization to eggs not be recommended
without careful consideration. Furthermore, these recommen-
dations underlined the importance of treatment of AD before
commencing baby food, and provided suggestions regarding
timing and amount of egg intake.
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Food causes an exacerbation of AD in some cases during
infancy. According to the Japanese Pediatric Guidelines for
Food Allergy 2016, this condition is clinically classified as AD
during infancy associated with food allergy.’®® Please refer to
the guidelines for a detailed description of medical procedures.

Bronchial asthma. The incidence of bronchial asthma in chil-
dren with AD is 1.8 times higher than that of the general popu-
lation."®® When bronchial asthma is suspected to occur in
combination with AD, intervention by a clinical team of derma-
tologsts, pediatricians, and specialists in internal medicine
should collectively provide treatment. Systemic steroids are
often administered during a bronchial asthma attack, and con-
sequently, AD may show a transient improvement. Appropriate
skin care should be continued during treatment for bronchial
asthma attack, as cutaneous symptoms are likely to worsen on
discontinuation of treatment with systemic steroids.

Allergic rhinitis. Allergic rhinitis often occurs in association with
AD, and extra caution is warranted during the cedar pollen
scattering period in Japan. For patients with allergic rhinitis
sensitive to cedar pollen, contact with cedar pollen may wor-
sen AD.'®” Abroad, the exacerbation of cutaneous symptoms
due to the presence of other pollens has been reported.'®®
Symptoms may extend to the entire body, and not only to
exposed skin areas such as the face. In addition, external stim-
uli, including nose blowing and scratching the nose to address
nasal discharge and itching sensations, may worsen perirhinal
cutaneous symptoms. When allergic rhinitis is intractable,
patients should be managed in collaboration with an otolaryn-
gologist.

Allergic conjunctivitis. Concurrent allergic conjunctivitis is an
exacerbation of cutaneous symptoms on the eyelids. The
extension of inflammation to the eyelids due to conjunctivitis
and scratching the eyelids make cutaneous symptoms on the
eyelids obstinate. Frequently opening and closing of the eyes
due to itchiness also serves as chronic stimulation and may
make the symptoms refractory. Long-term eyelid scratching
behavior may result in eye complications such as cataracts.
When allergic conjunctivitis occurs in combination with AD or
eyelid cutaneous symptoms are refractory to treatment,
patients should be managed in collaboration with an ophthal-
mologist.

Diagnosis of infectious disease and its treatment. Atopic der-
matitis is likely to occur with microbes, fungi, and viral infec-
tions due to decreased skin barrier functions and decreased
skin immune activity. Bacterial infections include impetigo con-
tagiosa, erysipelas, and cellulitis while virus infections include
Kaposi’s varicelliform eruption, and molluscum contagiosum.
Impetigo contagiosa is caused by S. aureus or Streptococ-
cus. In the cases of impetigo contagiosa attributable to S. aur-
eus, bullae frequently appear and are easily broken expanding
redness peripherally. In the cases of Streptococcus, especially
the Group A Streptococcus, pustules rapidly appear with sys-
temic symptoms such as fever followed by significant crust
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formation. Cephem-based oral antibiotics and penicillin are
administered for bullous impetigo and crusted impetigo,
respectively. Showering to keep lesions clean, use of topical
antibiotic ointment, and protection of the lesions with gauzes is
recommended.

Erysipelas is a dermal infectious disease mainly caused by
Group A Streptococcus. It is accompanied by chills and fever,
and well-circumscribed glossy red plaques with heat sensation
and a strong pressing pain on the face (unilaterally in the early
stages). Penicillin- or cephem-based systemic antibiotics are
required.

Cellulitis is an acute suppurative inflammation extending
from the dermal deep layer to the hypodermis. It is mainly
caused by S. aureus while Group A Streptococcus is a poten-
tial cause. Cellulitis is accompanied by local heat sensations
and pain on the lower limbs, in addition to well-circumscribed
erythema and swelling. Systemic administration of cephem-
based antibiotics and rest are required.

Kaposi’s varicelliform eruption occurs caused by primary
infection or reactivation of herpes simplex virus. In contrast to
typical herpes simplex, many vesicles and pustules appear on
the eczema lesions mainly on the face and neck and extend
peripherally. This eruption is accompanied by fever and lymph
node enlargement. Oral administration of antiviral drugs, acy-
clovir, and valacyclovir or intravenous infusion of acyclovir are
required. It may also be associated with a secondary infection
to bacteria making a differential diagnosis from impetigo diffi-
cult in some cases.

Although molluscum contagiosum is a poxvirus infection
originally observed in children, it can be observed in adult
patients with AD. Lesions are glossy skin color to yellow
papules of about 2 to 5 mm in diameter with a central umbili-
cation, and can be treated by the complete expulsion of the
white vesicle using trachoma tweezers.

Since these infectious diseases occur often and becomes
severe in patients with uncontrolled AD, it is important to main-
tain the skin condition well with basic treatments.

Ocular diseases. Eyelid dermatitis, keratoconjunctivitis, kerato-
conus, cataracts and retinal detachment frequently develop
when skin symptoms in the face are severe. It is important to
promote regular ophthalmological consultations, instruct
patients not to rub/hit their eyes and control eruptions.

Ultraviolet irradiation therapy

Ultraviolet (UV) therapy is considered for non-responders to
treatments with topical anti-inflammatory drugs, antihistamines
or moisturizers, as well as for patients with adverse reactions
to conventional treatments.®'%° Narrow-band ultraviolet B (NB-
UVB) irradiation therapy emitting light with a peak around
311 nm has been demonstrated to be effective in the treatment
of AD.20929T A protocol of UV therapy should be established in
the future for patients with AD. When administrating UV ther-
apy, it is important to initially consider whether it should be
indicated, and it should also be carefully performed by UV
therapy-skilled physicians who sufficiently understand the
action mechanism, radiation dose, acute skin disorders,
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deterioration of concomitant infectious diseases, various long-
term adverse reactions, including skin cancer, and manage-
ment methods. Ultraviolet irradiation therapy can be used for
children with psoriasis beginning at 10 years of age and older,
but is not recommended for children younger than 10 years of
age.zoz

Hospital care

The goal of basic drug therapy for AD is to achieve early
remission using TCS or tacrolimus ointment and then maintain
it using the minimum amount of drugs. However, it is difficult
to induce remission in some severe patients in whom the area
of eruption is extensive. Hospital care is indicated for such
patients. Some severe patients exhibit acute exacerbation,
whereas severe dermatitis is chronically protracted in others.
Both types of patients should be admitted, with hospital care
being more significant for the latter.

In patients with chronically protracted severe dermatitis,
there are problems regarding disease activity (enlargement of
eruption related to inflammation with strong activity or
scratching), patient adherence (insufficient understanding of
the pathogenesis of AD or treatment methods, no goal of
treatment in the absence of experience at the level of remis-
sion, experience-based misunderstanding of topical therapy
and insufficient understanding of the significance of topical
therapy or its methods) and aggravation factors (environmen-
tal/lifestyle related factors and overworking) as background
factors. In many cases, these problems become deadlocked
through interactions. Hospital care may make it possible to
thoroughly perform intensive topical therapy with isolation
from the daily environment, establish a healthcare profes-
sional-patient relationship of mutual trust, review triggering
factors/application methods/skin care and overcome these
problems in the early phase. Several hospitals reported that
such therapeutic interventions improved long-term prognoses
after patient discharge.?°®2%4 |n addition, it is often the case
that patients cannot continue the drug treatment appropri-
ately, resulting in unexpected effects. For such patients with
moderate to severe AD, hospital care would be considered
as required. Because continuous topical treatment is
required after the discharge of severe patients for whom
hospital care is indicated, it is essential to understand their
conditions and treatment methods. Therefore, the goal of
hospital care is to achieve the early remission of dermatitis
by intensive topical therapy and improve adherence through
educational guidance.

Special considerations for children

Clinical presentation. It should be noted that eczematous
lesions are subject to change in function of a child’s growth
and development. The definition of chronic also differs and is
defined as a disease persisting for 2 months or longer and
6 months or longer in infants and older children, respectively. It
is not always the case that a child with severe disease during
infancy will experience more severe disease as the child grows
older, and many children achieve near remission at 1 to
1.5 years of age. There are two types of pre-school children:
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those with persistent disease from infancy and those with new
onset the disease at around 3 years of age.

During infancy, erythema and infiltrative erythema initially
appear on the face, specifically on the cheek, and then extend
to the neck and peripheral sites, body trunk, and limbs on dis-
ease progression. Eruptions on the face gradually stabilize with
a peak at 4 to 6 months and transition to the lesions on the
neck and joints of limbs. Eczematous lesions occurring during
pre-school to school ages mainly appear on the neck and
joints of limbs. After adolescence, eruptions tend to appear on
the upper body including the head, neck, chest, and back simi-
larly to adults.

Exacerbating factors. During infancy, “food allergy-related
infant AD” is the predominant form of AD, however, this does
not mean that food allergy always causes AD. Infants with sev-
ere AD are likely to have already been sensitized to food aller-
gens (in the order of egg, milk, and wheat) before ingestion of
these foods. Thus, these causal foods that the mother has
ingested may cause exacerbation of eruptions via breast milk.
However, this is not always observed in all cases; thus, a food
challenge test (through breast milk) should be conducted to
make a definitive diagnosis. Hence, the suspected food is elim-
inated from mother’s diet, and if any improvement of the
symptoms is observed, the mother should resume intake of
the food and after breastfeeding her child, she should observe
whether the symptoms worsen. Even though sensitization is
present in the child, elimination of the allergen from the
mother’s diet is not necessary in many cases.

In older pre-school or school-aged children, the contribution
of inhaled allergens intensifies. As for mites, special attention is
required to allergens derived from animals such as dogs and
cats, the patient should be questioned on potential exposure
to pet(s) during the medical interview. Eruptions may worsen
mainly on the face during the cedar pollen scattering period.
As the development of cedar pollen allergy has been observed
in children of younger ages in recent years, particular attention
should be taken for pre-school-aged children.

Atopic dermatitis is likely to worsen in the summer period
because of sunburns and sweating, and patients tend to have
difficulties in school activities. AD can be improved with appro-
priate management including showering at school. AD is likely
to worsen due to dryness of skin during the winter period, and
special attention is required in relation to school activities.
Stress is also an important exacerbating factor. Special atten-
tion is necessary, as younger patients are likely to fall into a
vicious circle if they are discriminated against because of AD
or they are the objects of bullying.

Laboratory testing. The normal upper limit of total serum IgE
level declines with age. Thus, it cannot be used as a marker of
AD activity. In the allergen-specific IgE antibody test, food
allergen sensitization (egg, milk, and wheat) can be observed
in many cases during infancy. Sensitization to mite and pollen
is observed more often in the pre-school phase. Food allergen
sensitization does not always require elimination of causal
allergens, and making a careful diagnosis is necessary through
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medical interview or the oral challenge test. Please refer to the
“Japanese Pediatric Guidelines for Food Allergy 2016."%®

The serum eosinophil count increases in correlation with
severity, and a markedly high value can be detected during
infancy. Levels improve promptly with the improvement of the
lesions. As serum TARC levels correlated well with AD severity,
it is useful as a marker of disease progression, however, it
should be noted TARC levels are generally higher in younger
children.

Biochemistry tests during infancy are required for more sev-
ere cases because hypoalbuminemia, hyponatremia, hypopro-
teinemia may occur concomitantly.

Treatment. The basic treatment approach is the same as that
of adult patients; however, remission can be achieved in a rela-
tively shorter period during childhood, providing appropriate
treatment is given according to disease severity. Although mild
class TCS (VI) are often instinctively administered to children
because of their age, upper ranked TCS should be used when
the improvement of eruption is poor. In contrast, if the symp-
toms improve following treatment with a very strong TCS (Il)
alone, it is recommended to follow-up disease control under
the surveillance of a specialist, as additional exacerbating fac-
tors of eruption may be present.

Specific baby bathing products may be used when bathing
babies for several months after birth. Caution is needed
because inflammation may worsen by washing with baby bath-
ing products alone without soap in some cases.

Antihistamines are occasionally used to control itching.
When eruptions improve, itching also rapidly improves espe-
cially during infancy. Sedative antihistamines, likely to have
central activity, should be avoided. Ketotifen is contraindicated
in patients with epilepsy, thus, it is administered cautiously for
convulsive disorders. If special considerations regarding con-
vulsive disorder are warranted, such as in the case of positive
medical history of febrile convulsions, non-sedative antihistami-
nes are recommended (Table 7). However, appropriate mea-
sures should be taken when treating patient and attention
should be paid to the information present on the package
insert and with reference to the most recent data regarding
safety.

Only TCS are used, in practice, and the use of systemic
steroids is not necessary for the treatment of AD in children.
Oral steroids are reserved for the treatment of asthma attacks
(complication) or as an adjuvant therapy in case of anaphylaxis
symptoms, and this often leads to a transient improvement of
the eczema; nonetheless, concern of adverse effects is minimal
as systemic steroids are only used for a limited period of time.

Change in the key caregivers of treatment. Although the par-
ent’s or caregiver’s understanding of the disease and provision
of topical therapy are important during infancy and early child-
hood, education on disease of both patients and parent/care-
givers is necessary for school-aged children. Support from
kindergarten, nursery school, and school personnel should be
asked for support and these facilities should provide measures
to protect children from potential exacerbating factors (sweat,
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dryness). Patients or caregivers should be provided with speci-
fic instructions, for example, to wipe with a wet towel when
sweating or to shower, if possible, and to use a topical mois-
turizer when dryness is severe during winter. An information
sheet describing allergic disease management may also be
helpful. It provides details on the patient’s current treatment,
severity, and considerations to be taken at school. As this
information sheet is completed by the healthcare facility, it
contributes to foster an effective culture of collaboration. The
key caregiver of treatment will be the patient him/herself after
adolescence; however, the patient may have not have a full
understanding of his/her own disease and treatment; thus if
the disease continues from early childhood, whether the
patient understands his/her treatment, for example, who is
responsible for applying topical treatment, should be con-
firmed.

Complications. During childhood, other allergic diseases (food
allergy, allergic rhinitis, and bronchial asthma) may occur con-
comitantly in many cases. While food allergy due to cutaneous
sensitization is observed during infancy, prevention of the
development or induction of rapid remission of food allergy by
controlling dermatitis is recommended; thus, appropriate con-
tinuous skin care is an important concern.

The development of allergies to pollen, such as cedar pollen
allergy, during early childhood has been increasingly diagnosed
recently, and progression of eruptions is prominent, as well as
the presence of eye and nasal symptoms in some cases. When
inflammation in the nose persists, allergic rhinitis should be
suspected when making a differential diagnosis of infection.

The risk of developing asthma in children with AD is higher
than in the general population. When symptoms suggesting air-
way hyperresponsiveness are observed, for example, pro-
longed coughing after infection, coughing after sustained
laughing or crying, the clinical course should be observed for
frequency and severity.

Differential diagnosis. Neonate acne is an acne-like eruption
observed mainly on the face and occurs approximately
2 weeks after birth, and transiently improves thereafter. Sebor-
rheic dermatitis during infancy is an eczematous lesion pre-
senting as erythema with yellow desquamation at seborrheic
sites (head and face during infancy), and is often observed
around one month after birth. There is no itching, and if any, it
is minor in degree and may improve by washing the face thor-
oughly with soap. If effusion is observed from lesions, it may
be resolved by applying a mild class TCS, and recurrence is
unlikely when the TCS is stopped as in AD. Conversely, in
some cases seborrheic dermatitis during infancy can transition
to AD despite improvement. This is because it is difficult to
determine a definite diagnosis of AD at 1 month after birth,
despite having already showed signs of development. To dis-
tinguish AD in the early stages, the presence of itching is an
important sign. Whether an infant rubs his/her cheek due to
itching when lifted, shows scratching behavior on the body
when undressed, or if a scratching scar is observed at a reach-
able site for the infant are potential signs to be observed.
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In addition, a differential diagnosis of diaper dermatitis is
also necessary during infancy. Diaper dermatitis is an erythema
appearing on sites in direct contact with the diaper, and it fol-
lows that a dermatitis appearing in this region may also be
accompanied by skin eruptions. If an eruption is observed
elsewhere on the body, either diaper dermatitis may have
either occurred concomitantly with AD or AD may have wors-
ened due to stimulus by the diaper.

Contact dermatitis may occur due to daily use of soap,
baby bathing products, and detergents used for washing
clothes. Commercially available fabric softeners or detergents
for clothes that are not apparently harmful are recommended.

If an AD-specific eruption is ruled out, or enough improve-
ment is obtained following treatment with TCS, differential
diagnosis from other congenital cutaneous diseases such as
congenital ichthyosis, Netherton syndrome, xeroderma pig-
mentosum is necessary and a referral to a dermatologist
should be considered (see Differential Diagnosis section).

Patient education

For AD mainly treated by topical therapy at outpatient clinics,
patients and their families have a key role in treatment. It is
essential that the patient’s family properly understands the
patient’s clinical conditions and the treatment required in order
to improve adherence and achieve successful treatment (see
Adherence section).

In Japan and abroad, various methods for patient educa-
tion have been attempted, and each has been reported to be
effective in decreasing the severity of eczema and improving
QOL. Different approaches have been successful in many
studies regarding children, specifically, education by a multi-
disciplinary medical team, group work by a specialized nurse,
educational hospital-stay for a short period of time, and edu-
cation using online videos.2°®2% QOther than above, websites
and leaflets for young patients have been developed and
have been used as educational tools for patients with AD in
Japan.21°’211

In clinical practice, the above tools should be selected as
effective and feasible educational methods taking into consid-
eration the individual patient’s characteristics and medical care
system provided at the treating facility. Confirmation on the
use of topical drugs is important and appropriate instructions
should be provided before changing treatment, not only during
the treatment introduction phase, but also when the expected
efficacy of the therapy cannot be obtained.

Other: probiotics, and other agents

Enterobacteria have an important role in the immune response
in vivo and have been reported to be associated with various
diseases. There are many studies indicating a relationship with
allergic diseases such as AD, and prevention of AD develop-
ment and use of enterobacteria in treatment. Comparing enter-
obacteria composition of children with allergic diseases and
that of healthy children, children with allergic diseases have
been reported to have significantly less lactic acid bacteria
present.?'2213 |to et al. studied the relationship between pedi-
atric AD and enterobacteria and reported that a significant
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decrease of bifidobacteria was observed in infants with severe
AD.2'* The effects of intervention by enterobacteria in the pre-
vention of the development of allergic diseases or treatment
after development have been examined in many studies. Probi-
otics (live micro-organisms yield useful effects on the host),
prebiotics (food ingredients promoting growth of micro-organ-
ism useful for the host), and synbiotics (a combination of probi-
otics and prebiotics) are the representative preparations. In a
recent meta-analysis on probiotics, administration of probiotics
to pregnant mothers, and subsequently to the infant after birth
was shown to prevent the development of AD.2'® Numerous
studies have been conducted on the treatment effects of pro-
biotics on AD after its development, and their results indicated
that probiotics significantly improved the eruption score
according to the SCORAD index in children older than 1 year
of age and in adults.?'® Although there have been only a few
studies on prebiotics, a meta-analysis showed these prepara-
tions do not have any preventive effects on the development of
AD.2'7 Synbiotics have been reported to be effective for AD in
children over the age of 1 year in a meta-analysis, however, no
preventive effect on AD development was observed.?'® The
efficacy of probiotics, prebiotics, and synbiotics vary depend-
ing on different factors, including type, combination, dose-tim-
ing, living environment, dietary habits, and race; thus, further
investigation is required.

Complementary and alternative medicine for atopic
dermatitis

Complementary and alternative medicine means care other
than standard medical treatment implemented by physician at
a healthcare facility, and is a collective term for care whose
precise mechanism of action has not been scientifically vali-
dated in most cases. Alternative therapy is used as a substi-
tute for standard guideline medical care and often
complementary therapy supplements standard medical care.
There is much publicity or information relative to complemen-
tary and alternative medicine for AD in so-called health
magazines and available on the internet and it represents a
controversial industry.

In a survey conducted in Hiroshima, 67.4% of patients with
AD have tried alternative medicine.?'® In a questionnaire survey
of guardians of children with AD at their first visit to medical
facilities conducted in Tokyo, those with steroid phobia had
more frequent experience with alternative medicine than those
without steroid phobia (22.2% vs. 13.0%, P = 0.013).22° In
patients hospitalized for exacerbation of AD or aggravation due
to complications, in 44% of patients these complications were
caused by inappropriate treatment using alternative medi-
cine.??" As a result of excessive reliance on alternative medi-
cine, adherence to standard medical care decreases and the
worsening of symptoms has been the main concern.

Definitive diagnosis

‘ Initial assessment of disease history, extent and severity (involving patients’ and their families’ background) ‘

Explanation on the disease and goal of treatment

‘ Concrete explanation regarding drug therapy/skin care, patient education for optimal treatment

ﬁ Flare
———>

Remission

(no signs or symptoms) <:]

Remission

« Topical tacrolimus

Induction therapy
(to promptly control pruritus and inflammation)

« Topical corticosteroids

Therapy for complications
* Bacterial infections: oral
and/or topical antibiotics

L . recurrence
« Viral infections: oral

Maintenance therapy
(For disease persistence or frequent recurrences)
« Proactive therapy with topical anti-inflammatory drugs
+ Use topical corticosteroids or topical tacrolimus intermittently
« Use topical anti-inflammatory drugs at earliest signs of local

Adjuvant therapy

+ Oral
antihistamines

« Identification and
avoidance of
trigger factors

» Psychosomatic

and/or topical antiviral @

2JuaJ9ype juswieal} J10j suoyeliapisuo)

drugs

Severe refractory disease

* Potent topical corticosteroids

« Combination therapy with oral cyclosporine

« Combination therapy with ultraviolet therapy

« Combination therapy with psychosomatic therapy

approach

242 UP|S/SIDZIINISIOW JO UOKENULUOD

Figure 7. Algorithm for treatment of atopic dermatitis.
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Several RCTs investigating the efficacy of complementary
and alternative medicine have been reported. Although one
study reported the efficacy of acupuncture in improving itching,
the study size was small, and the quality of study was not
g00d.??2 |In an RCT evaluating the efficacy of a homeopathy,
no significant differences in improvement were observed com-
pared to the placebo group.?2® There is no adequate scientific
evidence in the efficacy of complementary and alternative
medicine.

Treatment adherence

In medical care for AD, a chronic disease, it is important for
patients and their parents to understand their condition/the sig-
nificance of treatments, positively participate in the selection of
therapeutic strategies, accomplish treatments according to
these strategies, and improve the will to continue treatments,
that is, adherence to treatments. Treatment adherence-associ-
ated factors include patient-/disease-/treatment-/healthcare
professional-related and socioeconomic factors.??* Patient-re-
lated factors include the pressure of business and belief in
medical practice/drug therapy. As treatment-related factors,
complex treatment methods, those with a high incidence of
adverse reactions and expensive procedures lead to a reduc-
tion in adherence. It is important to explain the merits and
demerits of treatment with TCS in order to improve adherence.
As factors related to healthcare professionals, their relation-
ships with patients, explanations of the disease and treatment
methods, and continuous information provision/support con-
tribute to improvements in adherence. It is important to explain
the necessity of drug therapy/skin care to patients and moti-
vate them. Socioeconomic factors include a family’s coopera-
tion and human support by babysitters. To improve adherence,
healthcare professionals should initially try to achieve factors
that they can perform.225-227

Referral to a specialist

When no improvement of eczema is observed even after
implementing treatment in accordance with the present clinical
practice guidelines for a period of about 1 month, referral to a
specialist or to a specialized facility should be considered.'®
When prominent erythema, scars from scratching, erosion,
lichenification, or prurigo is observed, or a wide range of ery-
thema like erythroderma is observed, referral to specialist
should be considered. In addition, when infection by bacteria
or virus is concomitantly observed, or a detailed examination
of the exacerbating factors including food allergies and contact
allergy is necessary, referral to specialist should also be con-
sidered.

Treatment procedures

Treatment procedures for AD are shown in Figure 7. After mak-
ing an accurate diagnosis and evaluating its severity, appropri-
ate treatment methods should be combined in accordance
with the state of eruption. In the initial consultation, it is impor-
tant to explain the condition of AD and treatment methods to
patients and have a common understanding with them.
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CHAPTER II: EBMS FOR ATOPIC DERMATITIS

In Chapter Il, to optimize the patient outcome by medical inter-
ventions, reports of clinical research are reviewed, balance
between benefits and harm of medical interventions is evalu-
ated, and recommendation grades and evidence levels are
shown concerning 26 important points that require decisions in
clinical settings (Clinical Questions; CQs) including matters that
could not be presented in the text of the Guidelines in Chapter
|. Recommendations, recommendation grades, and their expla-
nations concerning CQs are shown.

PubMed, Japana Centra Vevuo Medicina, and Cochrane
Library were searched for the relevant literature (including the
literature in electronic media) published by the end of Decem-
ber 2015, in principle. In setting out the Clinical Questions,
entries were extracted from those used publically on the inter-

net

between October 27, 2015 and November 6, 2015, and
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then, 26 issues were selected on November 10, 2015 after
having discussions with committee members on the individual
entries (Table 8).

The evidence levels and recommendation grades in the pre-
sent Guidelines were determined by referring to the evidence
levels and strength of recommendations used in the GRADE

Table 8. Clinical questions

CQ1. Is the use of topical steroids recommended for treatment
of AD?

CQ2. When topical steroids are to be continued after adequate
improvement of eruption is achieved, which is better:
decreasing application frequency or reduction of rank
(intensity)?

CQ8. Does the periocular use of topical steroids increase a
risk of complication to the eyes?

CQ4. Is the use of antibacterial topical drugs recommended to
improve symptoms of AD?

CQ5. Is the use of tacrolimus ointments recommended for
treatment of AD?

CQ6. Does the use of topical tacrolimus ointments increase
the risk of developing skin cancer or lymphoma?

CQ7. Is the use of antihistamines recommended for the
treatment of AD?

CQ8. Is proactive therapy effective in maintaining remission of
repeatedly relapsed eczema lesions in AD?

CQQ. Is the use of topical moisturizers recommended for the
treatment of AD?

CQ10. Is showering effective for AD?

CQ11. Is the serum TARC level effective as a disease
progression marker for AD?

CQ12. Is oral ciclosporin recommended for the treatment of
severe AD?

CQ13. Is Chinese medicine effective for the treatment of AD?

CQ14. Is elimination of mite allergens from the environment
recommended for the treatment of AD?

CQ15. Is the allergen elimination diet effective for the
treatment of AD?

CQ16. Is the use of dietary restriction during pregnancy and
breastfeeding effective for preventing the onset of AD in
children?

CQ17. Is the administration of probiotics recommended to
improve the symptoms of AD during infancy?

CQ18. Can remission of AD be expected with age?

CQ19. Is the use of antihistamines safe during pregnancy and
breastfeeding?

CQ20. Is the use of topical steroids safe during pregnancy and
breastfeeding?

CQ21. Is the use of detergents including soap effective for the
management of AD?

CQ22. Is baby bathing effective for eczema during infancy?

CQ23. Is the use of povidone iodine solution recommended for
treatment of AD?

CQ24. Is bleach bath therapy recommended for the treatment
of AD?

CQ25. Is the use of sunscreen recommended for the
prevention of progression of AD?

CQ26. Are instructions to avoid keeping pets or contact with
animals effective to prevent the development of AD or to
improve symptoms?

Atopic dermatitis guidelines 2018

Minds handbook for clinical practice guideline development
2014,2® and clinical guidelines for infusion therapy in
advanced cancer patients 2013?%° and JDA clinical practice
guidelines for the management of atopic dermatitis.?*°

The evidence level was an eventual judgment concerning
the “quality of evidence” based on evidence concerning impor-
tant outcomes reached as a consensus of the committee by
comprehensive evaluation of the design and quality of
research, whether or not the results were coherent/consistent,
and whether or not the subjects, intervention, and outcome of
the study were consistent with the assumed situations. The
evidence levels range from A to C, of which A is for “The
results are nearly established and are unlikely to be changed
markedly by future studies,” B is for “There are studies that
support the results, but as they are insufficient, they may be
changed markedly by future studies,” and C is for “There is no
high quality studies that support the results.” (Table 9) The
research design was used as a starting point for the determi-
nation of the evidence level and was distinguished as in
Table 10.2%°

Recommendations were comprehensively evaluated on the
basis of the magnitude of benefits expected from the recom-
mended treatments and balance between the benefits and
harm or burdens that may be caused by the treatments in con-
sideration of the evidence level, clinical experience, balance
between benefits and harms, values, and wishes for treatment.
The committee members discussed whether they considered
each recommendation to be “1: strong” or “2: weak”, and if
opinions about the strength of recommendation were divided,
the recommendation was considered “not to be strong enough
for experts to reach an agreement” and presented as “a weak
recommendation”, in principle.

However, even if the evidence level was “low” or “very low”,
if the members unanimously judged the recommendation to be
“1: strong”, this judgment was reflected.

“Strong recommendation” means that, from the evidence
obtained and clinical experience, the benefits obtained by the
recommended treatment are judged to be large and to surpass
the harm or burdens caused by the treatment (Table 11). In
this event, it is desirable for the physician to propose the rec-
ommended treatment according to the patient’s values, prefer-
ences, and wishes. “Weak recommendation” means that, from
the evidence obtained and clinical experience, the magnitude
of the benefits obtained by the recommended treatment is
uncertain, or the benefits and harm or burdens that may result
from the treatment are considered nearly equal (Table 8). In
this event, the physician is required to hold careful counsel

Table 9. Evidence level

A. High: The results are nearly established and unlikely to be
changed markedly by future studies.

B. Low: There are studies that support the results, but the
results are insufficient and may be changed markedly by
future studies.

C. Very low: There are no high-quality studies that support
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Table 10. Designs of studies used as references for the
determination of the evidence level

Table 11. Clinical significance of the recommendation grade
and evidence level

A. A large number of randomized controlled trials with high
quality and consistent results

Meta-analyses of randomized controlled trials

B. Randomized controlled trials with inconsistent results

Randomized controlled trials of questionable quality or the
presence of a few randomized controlled trials

Non-randomized controlled trialst

Many controlled before-and-after trials or observational
studiesi with consistent results

C. A few controlled before-and-after trials or observational
studies, case reports and expert opinions

fIncluding controlled crossover study. *Including estimation of results of
active treatment group, or placebo-controlled group, in randomized
controlled trials as before-and-after trials or observational studies.

with the patient about whether or not the recommended treat-
ment should be performed by taking the patient’s values, pref-
erences, and wishes into consideration. CQs that were difficult
to give a recommendation grade were rated with the evidence
level alone. As explained above, in the present Guidelines,
there are recommendations of the combinations shown in
Table 19 based on the strength of recommendation and evi-
dence level.
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CQ1 IS THE USE OF TOPICAL STEROIDS
RECOMMENDED FOR THE TREATMENT OF
AD?

Recommendation

Topical steroids appear to be effective for AD, thus, they are
recommended when used appropriately and potential side
effects are considered.

Recommendation grade: 1, evidence level: A

Comments: A number of studies, but not all, have shown a
significantly higher efficacy of topical steroids than placebo
regardless of age, thus, TCS appear to be effective for AD. In
studies that did not show any significant differences, weak
steroids such as 1% hydrocortisone classified into the class V
(lowest potency) were examined, hence, prescription of TCS
with appropriate strength is desired.

For side effects due to a long-term use, there are less sys-
temic side effects if appropriately used, thus, the safety profile
is favorable. For local side effects, skin thinning has been
reported due to the use of potent TCS such as 0.05%
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1A The evidence level is high, and the benefits
obtained by the treatment are large and
considered to surpass the harm or burdens that
may be caused by the treatment. Therefore, the
physician is advised to perform the recommended
treatment.

Although the evidence level is low (B) or very low
(C), the benefits obtained by the treatment are
large and considered to surpass the harm and
burdens that may be caused by the treatment.
Therefore, the physician is advised to perform the
recommended treatment with the understanding
that the evidence is insufficient.

2A/2B/2C  The magnitude of the benefits obtained by the

recommended treatment is uncertain, or the
benefits are considered to be nearly equal to the
harm or burdens caused by the treatment. The
evidence level is high (A), low (B), or very low (C).
Therefore, the physician is advised to select and
propose the treatment and to confer with the
patient about whether the treatment should be
performed.

1B/1C

clobetasol propionate classified into the class | (very high
potency)*, or 0.1% betamethasone valerate or 0.1% mometa-
sone furoate classified into the class Ill to IV*. Moreover, skin
thinning has been reported compared to healthy adults con-
trols, however, no serious side effects were observed during a
several-month observation period after successive application
of mometasone or fluticasone twice a week for several weeks
in patients with AD. Skin atrophy was rarely observed. There-
fore, side effects can be reduced by limiting the application
frequency of topical steroids in accordance with the resolution
of the eruption.

For topical application frequency, no significant difference
was observed between once-a-day use and multiple daily
administration of potent steroids such as 0.1% halcinonide,
classified as class Il (high potency),” or 0.05% fluticasone pro-
pionate, classified as class Ill to IV*, however, a significant dif-
ference was observed in the remission rate in 0.01%
hydrocortisone butyrate classified as class V (lower-medium
potency)*. While twice-a-day use is recommended in the acute
phase, efficacy can also be expected in once-a-day use.

*In the guidelines adopted in the USA, TCS are classified
into seven ranks (I, very high potency; Il, high potency; IlI-IV,
medium potency; V, lower-medium potency; VI, low potency;
VII, lowest potency). Eichenfield LF, Tom WL, Berger TG, et al.:
Guideline of care for the management of atopic dermatitis.
Section2. Management and treatment of atopic dermatitis with
topical therapies, J Am Acad Dermatol, 2014; 71: 116-132.
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CQ2. WHEN TOPICAL STEROIDS ARE TO BE
CONTINUED AFTER ADEQUATE
IMPROVEMENT OF ERUPTION IS ACHIEVED,
WHICH IS BETTER; DECREASING
APPLICATION FREQUENCY OR REDUCTION
OF RANK (INTENSITY)?

Recommendation
It is desirable to reduce the application frequency of topical
steroids and shift to a moisturizer after the disappearance of
eruption in patients with moderate to severe AD who may
experience relapses.

Evidence level: C

Comments: In patients with mild AD, application of topical
steroids should be stopped after adequate improvement of
eruption is achieved. Conversely, continuous application of
topical steroids is an option for some patients with moderate
to severe AD who repeatedly experience relapses. When appli-
cation is continued, either should be chosen. The frequency of
application per week should be reduced, or a lower ranked
topical steroid should be used, after achieving adequate
improvement to avoid side effects of topical steroids. However,
there is no clinical report comparing these two treatment meth-
ods.

The effects of intermittent application of strong class (group
Il) topical steroids for reduction of application frequency on
prevention of eczema relapse during the remission mainte-
nance phase in patients with moderate to severe AD has been
demonstrated in some studies.! In these studies, no increase
in the risk of side effects was suggested after application of
topical steroids twice to three times a week for a certain per-
iod. That is, continuous application of topical steroids with
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reduced frequency (once a week) is recommended for relapse
prevention and safety.

However, there are no currently available clinical studies that
have examined the efficacy of successive application of lower
ranked topical steroids. There are more studies describing side
effects of a long-term use of higher-potency topical steroids,
however, there are some reports also on side effects of lower-
potency topical steroids.” Therefore, the efficacy of successive
application of reduced-rank topical steroids is still unknown,
and attention should be paid to the potential side effects of
topical steroids in this treatment.

As efficacy varies greatly depending on the individual
patient’s severity or adherence in any of these treatments
strategies, it is not necessarily appropriate to determine which
treatment is better. Instead, based on available evidence, it is
preferable to reduce the frequency of application of a strong
class topical steroid if the use of topical steroids is to be con-
tinued, and shift to a moisturizer.
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CQ3. DOES THE PERIOCULAR USE OF
TOPICAL STEROIDS INCREASE THE RISK OF
COMPLICATIONS TO THE EYES?

Recommendation
Although the periocular use of topical steroids does not
increase risk of cataract in patients with AD, it may increase
the risk of glaucoma.

Cataract: evidence level B (no increased risk)

Glaucoma: evidence level C (increased risk)

Comments: The periocular use of topical steroids in patients
with AD causes eye complications such as cataracts and glau-
coma. The periocular use of topical steroids may not appear to
increase the risk of cataract. Cataract formation may be
induced by worsening of eruptions on the face and repeated
rubbing, that is, not due to inflammation by AD itself."2 A
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number of cases of glaucoma after treatment with topical ster-
oids have been reported, thus, periocular use of topical steroids
is highly likely to increase risk of glaucoma; however, the risk
with the use of a small volume of lower-ranked steroids may be
low.* However, there is not enough evidence to refute the risk,
thus, future case series analyses are required. Nonetheless,
collaboration with an ophthalmologist is important.
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246 Taniguchi H, Ohki O, Yokozeki H et al. Cataract and retinal
detachment in patients with severe atopic dermatitis who were
withdrawn from the use of topical corticosteroid. J Dermatol 1999;
26: 658-665.

CQ4. IS THE USE OF ANTIBACTERIAL
TOPICAL DRUGS RECOMMENDED TO
IMPROVE SYMPTOMS OF AD?

Recommendation
The use of topical steroids containing antibacterial or antifungal
drugs is not recommended because the efficacy from their use
to improve cutaneous symptoms of AD is not superior to the
use of steroids topical drugs alone.

Evidence level: A

Comments: Four articles (3 clinical study reports and 1 sys-
tematic review) comparing topical steroids containing antibac-
terial/antifungal drug and only steroid topical drugs have been
reported. In three clinical studies, the efficacies of tetracy-
cline®*® and mupirocin®*® as antibacterial drugs and micona-
zole as an antifungal drug®®® were examined, and the results
showed no superiority of the addition of antibacterial/antifungal
drugs to steroids treatment. In the systematic review, nine
RCTs were analyzed from the 2002-2008 database.?®’ In the
results of meta-analysis with the improvement of cutaneous
symptoms as endpoint, no superiority of addition of antibacte-
rial drugs was observed. Based on above, the efficacy of add-
ing an antibacterial drug to topical steroids treatment to
improve cutaneous symptoms of AD is not superior to that of
topical drugs consisiting of steroids alone.
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CQ5. IS TOPICAL
TACROLIMUSRECOMMENDED FOR THE
TREATMENT OF AD?

Recommendation
Topical tacrolimus is recommended for AD patients aged
2 years or older.

Recommendation grade: 1, Evidence level: A

Comments: Tacrolimus inhibits T lymphocyte function
through a mechanism differing from that of corticosteroids. Its
efficacy and safety have been confirmed in clinical studies
using a vehicle or topical corticosteroid as a control agent. In
clinical studies establishing an improvement in symptoms of
AD as a primary endpoint, 0.03 or 0.1% tacrolimus ointment
was more advantageous than a base or weak topical steroid,
and the efficacy of 0.1% tacrolimus ointment was similar to
that of medium to strong topical corticosteroids.??25% The
more potent efficacy of tacrolimus ointment was confirmed in
children or adults with mild/moderate to severe AD. In particu-
lar, it was more marked in mild-status patients.?*#?%° Tacroli-
mus ointment is indicated for AD patients aged 2 years or
older. Concerning the concentration of tacrolimus, 0.03% oint-
ment is selected for children (2-15 years), and 0.1% ointment
for adults (16 years or older). After the short-term (approxi-
mately 3 week) application of tacrolimus ointment in children
(215 years), there was no difference in the efficacy between
0.03 and 0.1% ointments.?®® For local adverse reactions, a
burning sensation, pruritus, and erythema were confirmed.2%®
These symptoms are reduced during continuous application, or
promptly disappear after discontinuation in many cases. With
respect to infectious diseases of the skin, secondary skin
infection with bacterial and viral infection (herpes simplex, mol-
luscum contagiosum, and viral warts) must be considered.?%®
Skin atrophy, which has been reported as an adverse reaction
due to the long-term use of topical corticosteroids, has not
been confirmed in patients treated with tacrolimus ointment.
Concerning tumor development, refer to CQ6. Based on these
findings, we recommend tacrolimus ointment for the treatment
of AD in patients aged 2 years or older, if it is adequately
used.
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CQ6. DOES THE USE OF TACROLIMUS
OINTMENT INCREASE THE RISK OF SKIN
CANCER OR LYMPHOMA?

Recommendation
The use of tacrolimus ointment may not increase the risk of
skin cancer or lymphoma.

Evidence level: B

Comments: According to eight of nine original articles in
Japan and other countries, there is no evidence that tacrolimus
ointment increases the risk of skin cancer or lymphoma.'''"
113.257-2%9 |3 addition, there is no evidence that tacrolimus oint-
ment increases the risk of lymphoma in two systematic
reviews.?60-261

On the other hand, a retrospective cohort analysis showed
that the incidence of T cell lymphoma in patients treated with
tacrolimus ointment was higher than in non-tacrolimus-treated
patients.?®> However, this survey method had a limitation
regarding the accuracy of AD/lymphoma diagnosis. In addition,
a study reported that severe AD increased the risk of lym-
phoma. Based on this, the FDA (US Food and Drug Adminis-
tration) indicated that the above finding did not provide
evidence that tacrolimus ointment increases the risk of T cell
lymphoma (May 10, 2011). Briefly, currently, tacrolimus oint-
ment may not be involved in the risk of skin cancer or lym-
phoma. However, in the future, the sample size should be
increased, or meta-analysis based on long-term follow-up must
be conducted to clarify the relationship between dose or
administration period of this ointment and the development of
malignant tumors. Therefore, it is important to comply with the
limits of application dose.
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CQ7. IS THE USE OF ANTIHISTAMINES
RECOMMENDED FOR THE TREATMENT OF
AD?

Recommendation

Antihistamines may reduce itching symptoms when used in
combination with anti-inflammatory topical drugs and topical
moisturizing drugs, thus, their use is recommended as an adju-
vant therapy to topical therapy with antihistamines. A non-
sedative antihistamine is recommended.

Recommendation grade: 1, evidence level: B

Comments: Antihistamines are used for treatment of itching
in AD in clinical practice in Japan and abroad. The efficacy of
antihistamines has been studied in 26 RCTs (12 RCTs in Japan
and 14 RCTs in abroad). Of these, 19 RCTs reported positive
results,26%281 while the results of 6 RCTs were negative,282-287
and 1 RCT?®8 reported the efficacy observed in some patients
(52%).

There is no evidence of treatment efficacy of antihistamine
monotherapy verified by quality RCTs as only 1 RCT studied
the efficacy of monotherapy of antihistamine without using
anti-inflammatory topical drugs.2”* All the other 25 RCTs stud-
ied the efficacy of antihistamines in combination with anti-in-
flammatory topical drugs including steroids and tacrolimus. All
of these studies set the primary endpoint as improvements of
itch, and some RCTs reported improvement of cutaneous
symptoms, reduction of topical steroids and potency rank, and
decrease of serum soluble IL-2 receptor and TARC levels. Anti-
histamines have not been fully positioned in the current guideli-
nes in Europe and the United States because of the few large-
scale studies among the abovementioned RCTs and the effi-
cacy of antihistamines was not observed in a meta-analysis
performed in abroad.

Conversely, the efficacy of non-sedative second-generation
antihistamines was shown in a high evidence level RCT?"" con-
ducted in Japan (this RCT is not included in the abovemen-
tioned meta-analysis), therefore, the use of oral antihistamines
(non-sedative second-generation) is recommended as an adju-
vant therapy to anti-inflammatory topical therapy and moistur-
izing topical products.

There is ample variability in the mechanisms involved the
itching observed in AD, and the effects of antihistamines on
inhibiting itching vary depending on the individual patient’s
severity and clinical conditions. Therefore, it is recommended
to determine whether adjuvant therapy with antihistamines in
addition to topical therapy is required on an individual patient
basis as well as to evaluate the effect on itching after the start
of therapy.
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CQs8. IS PROACTIVE THERAPY EFFECTIVE IN
MAINTAINING REMISSION OF REPEATEDLY
RELAPSED ECZEMA LESIONS IN AD?

Recommendation
Proactive therapy is effective treatment to maintain remission
of eczema lesions and is relatively safe treatment. Proactive
therapy has been increasingly used as a measure to reduce
the frequency of relapse.

Recommendation grade: 1, evidence level: B

Comments: Proactive therapy is a treatment in which a TCS
or tacrolimus ointment is applied to the skin, where there is no
inflammation after acute-phase treatment, twice a week, to pre-
vent the recurrence of dermatitis. Recently, it has commonly
been selected as a strategy for maintaining the remission of AD.
Eleven RCTs?®°2% and 1 systematic review indicated that
proactive therapy was useful for maintaining remission.®® Proac-
tive therapy with TCS or tacrolimus ointment is useful for pre-
venting the recurrence of eczema (Evidence level: A).
Concerning its safety, many studies reported that there was no
difference in the incidence of adverse events between a vehicle
and TCS/tacrolimus during a 16-week/1-year follow-up; proac-
tive therapy may be relatively safe. However, no study has
examined the safety of proactive therapy, with a longer period of
follow-up. With respect to the appearance of adverse reactions,
careful observation is necessary. Furthermore, it must be con-
sidered that proactive therapy is not a treatment method for
patients without a marked improvement in dermatitis. In addi-
tion, the extent of application required, timing of switching daily
administration to intermittent application, and timing of comple-
tion should be determined in accordance with individual
patients. Therefore, proactive therapy should be performed by
physicians specializing in the assessment of AD-related skin
symptoms or in cooperation with physicians specializing in the
assessment of skin symptoms.
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CQ9. IS THE USE OF TOPICAL MOISTURIZERS
RECOMMENDED FOR THE TREATMENT OF
AD?

Recommendation
The use of topical moisturizing agents is recommended for
dermatitis in combination with topical steroids or topical tacro-
limus. The continuous use of a topical moisturizer is recom-
mended even after reducing symptoms of dermatitis during the
acute phase.

Recommendation grade: 1, evidence level: A

Comments: Skin dryness is a major symptom of AD and is
considered a reason for the reduction of the epidermal barrier
function. The use of a topical moisturizer restores the reduction
of water content in the stratum corneum and reduces symp-
toms and itching caused by skin dryness.'*?3% Moreover,
providing skin care using a moisturizer immediately after birth
is reported to reduce onset risk of AD in infants in some stud-
ies.>146 Any direct effects on dermatitis itself cannot be
expected, however, the moisturizer improved symptoms of
dryness and itching when used in conjunction with topical ster-
oids with anti-inflammatory activity and is effective in maintain-
ing remission of dermatitis after symptoms were resolved.®%®
Continuous use of moisturizer agents even after achieving

© 2019 Japanese Dermatological Association

7

EFR

medlive.cn

Atopic dermatitis guidelines 2018

remission of dermatitis is effective to prevent relapses of der-
matitis and maintain mitigated itching.'*® However, it should be
noted that adverse events such as contact dermatitis might
occur due to the use of a moisturizing agent.
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CQ10. IS SHOWERING USEFUL FOR
REDUCING SYMPTOMS OF AD?

Recommendation comments
Showering is useful for reducing symptoms of AD.
Recommendation grade: 1, Evidence level: B
Comments: In Japan, three school tap water showering
intervention studies, involving children with AD, were con-
ducted.®%831% Showering significantly reduced symptoms of
AD. Its effects may be more marked in seasons with an
increase in sweat volume. There were no adverse events.
Based on these results, tap water showering at school may be
useful for reducing symptoms of childhood AD.
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CQ11. IS THE SERUM TARC LEVEL EFFECTIVE
AS A DISEASE PROGRESSION MARKER FOR
AD?

Recommendation
Measurement of serum TARC levels may be useful as a dis-
ease progression marker for pediatric and adult AD.

Recommendation grade: 2, evidence level: B

Comments: There are 37 reports (original papers, system-
atic reviews were excluded) studying the efficacy of measur-
ing serum TARC levels as a disease progression marker of
AD in Japan and abroad, and 35 of 37 articles indicated that
measuring the serum TARC level was useful. In Japanese arti-
cles, Tamaki et al. studied 128 patients with AD aged
18 years old or older, and reported a significant correlation
between the serum TARC level and the SCORAD index, which
indicates the degree of cutaneous symptoms. There is a
stronger correlation with the changes in the SCORAD index
after treatment for AD with serum TARC levels than with
serum LDH levels or peripheral eosinophil count.®? Fujisawa
et al. studied 65 pediatric patients with AD aged 6 months or
older and younger than 15 years of age and reported a signifi-
cant correlation between serum TARC levels and the SCORAD
index; serum TARC levels corresponded well to changes (im-
provement) after treatment®® Maeda et al. measured the
changes in serum TARC level over time in 93 adult patients
with severe AD. Comparing total IgE levels, LDH levels, and
the peripheral eosinophil count, the strongest correlation was
observed between serum TARC levels and the EASI, a cuta-
neous symptom score. When eruptions improved after treat-
ment, the serum TARC level also decreased. Provision of
patient education and application of topical steroids can be
based on serum TARC levels as an index, and in addition, the
serum TARC level can be used as a tool to obtain a favorable
outcome.®'" Kakinuma et al. measured the serum TARC levels
in 40 patients with AD and reported a significant correlation
between serum TARC level and the SCORAD index. Further-
more, when eruptions improved after treatment, the serum
TARC level also decreased.®'? Hijnen et al. studied 276
patients with AD and reported that the serum TARC level was
significantly correlated with the Leicester Sign Score (LSS), a
cutaneous symptom score, and the serum TARC level
decreased with improvement of the eruption after treat-
ment.®'® Fujisawa et al. examined 45 patients with AD and
reported that serum TARC levels increased with decreasing
age and were significantly correlated with the SCORAD index
in all three age groups (0-1, 2-5, and 6 years of age or older).
The extent of the decrease of the SCORAD index and serum
TARC levels was also correlated.®® Moreover, Thijis et al. per-
formed a systematic review and meta-analysis of 115
biomarkers of AD described in 222 articles and reported that
the most reliable biomarker to reflect disease progression of
AD was TARC.%™

Based on the above, the serum TARC level appears to be
the most reliable biomarker that strongly reflects disease pro-
gression compared to other available biomarkers, including
serum IgE level, LDH level, and peripheral eosinophil count, in
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pediatric and adult patients with AD. In addition, provision of
patient education and application of topical steroids can be
reviewed using serum TARC level as an index. However, it
should be noted that the reference level varies depending on
age as serum TARC levels increase with decreasing age during
childhood. Caution is required because serum TARC level
increases in other cutaneous diseases besides AD, such as in
bullous pemphigoid and mycosis fungoides.®'
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CQ12. IS THE ORAL ADMINISTRATION OF
CYCLOSPORIN RECOMMENDED FOR THE
TREATMENT OF SEVERE AD?

Recommendation comments
For patients with AD in whom control is difficult, despite the
application of TCS/tacrolimus, skin care and elimination of trig-
gering factors, cyclosporin therapy may be selected.

Recommendation grade: 2, Evidence level: A

Comments: The results of previous clinical studies in Japan
and other countries demonstrate the efficacy of cyclosporin
therapy for AD."° In a clinical study involving Japanese adults
(aged 16 years or older) with severe AD, an initial dose was
established as 3 mg/kg per day (if necessary, it was increased
or decreased in accordance with symptoms so that it did not
exceed 5 mg/kg per day), while reviewing the efficacy and
adverse events. The authors concluded that treatment involv-
ing the discontinuation period is effective and safe when
administration is completed in 8-12 weeks, or continued.'®"
However, neither the efficacy nor safety of long-term adminis-
tration has been established; therefore, cyclosporin should be
used after explaining its efficacy and safety to patients. In
addition to safety-related problems, the drug price is high.
When selecting cyclosporin therapy for severe patients who do
not respond to conventional treatment, it is important to
promptly switch it to topical therapy, as standard, after symp-
tom relief. The combination group with topica anti-inflammatory
agents and oral cyclosporine had a shorter median time to
response and a longer time to relapse than the monotherapy
group with cyclosporine.®'® In children, the efficacy was inves-
tigated, but the safety of long-term treatment was not
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sufficiently examined. In Japan, cyclosporin therapy for child-
hood AD has not been approved.
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CQ13. IS CHINESE MEDICINE EFFECTIVE FOR
THE TREATMENT OF AD?

Recommendation comments

For patients with AD who do not respond to topical anti-inflam-
matory drugs, such as TCS or tacrolimus, oral antihistamines,
skin care, or strategies against triggering factors, combination
therapy with traditional Chinese herbal medicines may be con-
sidered.

Recommendation grade: 2, Evidence level: B

Comments: Explanation: Most clinical studies examining the
usefulness of traditional Chinese herbal medicine for AD were
case series studies involving approximately 20 to 30 patients.
There were seven double-blind RCTs."®3'37 Of these, concern-
ing preparations that can be prescribed at general dermatolog-
ical clinics in Japan, there were only two studies using Xiano-
Feng-San'®® and Hochu-ekki-to."®* The former involved
patients in whom treatment with topical anti-inflammatory
drugs, such as corticosteroids, did not reduce eruption, and
the latter involved those with Kikyo (easy fatigability or lack of
perseverance) based on the results of a questionnaire survey.
Both studies were conducted, while simultaneously performing
conventional treatment with topical anti-inflammatory drugs,
such as TCS. The former showed a significant improvement in
eruption in the prescription-treated group in comparison with
the placebo group. The latter indicated that the doses of topi-
cal corticosteroids could be decreased. An international, dou-
ble-blind, RCT using Zemaphyte reported its efficacy,351%6
whereas another study group reported against it.'”

The basis of Chinese herbal medicine is “zuisho therapy”, in
which the best suitable treatment is selected based on
patient’s symptoms considering them as a “pattern” of Yin/
Yang and Kyo/Jitsu (xu/shi). In Chinese herbal medicine for
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AD, the individual patient’s constitution is considered a sys-
temic “pattern” while eruption is considered a local “pattern”,
thus, treatment is provided as a combination of root treatment
(with the aim to improve the patient’s constitution) and symp-
tomatic treatment (with the aim to improve symptoms). In this
respect, the efficacy of stereotypical treatment such as “Drug
A is the best for AD” is questionable. With respect to the use-
fulness of traditional Chinese herbal medicine for the treatment
of AD, many issues, including the usefulness of selecting pre-
scriptions based on the properties of eruption and adequacy of
evidence assessment using simple methods, such as a ques-
tionnaire, must be examined. In the future, the results of multi-
center, double-blind, RCTs, of which the accuracy is high,
should be accumulated for careful examination. Furthermore,
the adverse events related to Kampo preparations must be
considered, such as pseudohyperaldosteronism related to
licorice-containing preparations, which may occur.
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CQ14. SHOULD ENVIRONMENTAL MITE
ANTIGENS BE ELIMINATED FOR THE
TREATMENT OF AD?

Recommendation comments
Strategies to decrease the mite antigen level in a living environ-
ment may be considered for patients in whom the results of an
inquiry or blood test suggest the involvement of mite antigens
in the aggravation of eruption.

Recommendation grade: 2, Evidence level: B

Comments: In many patients with AD, IgE antibodies against
mites are detected by blood test, or skin test with mite anti-
gens showing a positive reaction. We have sometimes encoun-
tered patients in whom symptoms subsided with environmental
arrangements to reduce exposure to mite allergens, e.g. in an
environment such as a bedroom, while there is often no
improvement in eruption in clinical practice even when guid-
ance for standardized strategies to eliminate mite antigens is
performed for patients with a high anti-mite IgE antibody titer
or a positive reaction on a skin test. In RCTs involving mite
antigen avoidance using a bed cover that does not allow mite
allergens to pass, the relief of AD-related eruption was
achieved in addition to a decrease in the level of mite antigens
in bedclothes.®>*27 On the other hand, according to some
studies, such a strategy against mite antigens decreased the
antigen level, but there were no effects on eruption.®?8:32° High
quality long-term trials of single, easy-to-administer house dust
mite reduction or avoidance measures are worth pursuing.®*°

The characteristics of patients in whom mite antigen avoid-
ance leads to an improvement in AD-related eruption are
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unclear. Evaluation should not thus be performed based on
clinical symptoms or hematological data alone. When eruption
deteriorates or reduces with environmental changes, such as
visits to a dusty place and travelling, in the presence of strong
sensitization with mite allergen on blood or skin prick tests,
mite avoidance strategies, such as ventilation, frequent bed-
room/living room cleaning (every 3 days or more), bedclothes
cleaning with a vacuum cleaner (for 20 to 30 s/m?, once a
week), sun drying, and sheet washing,**' should be conducted
to review whether or not eruption reduces.
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CQ15. IS THE ALLERGEN ELIMINATION DIET
EFFECTIVE FOR THE TREATMENT OF AD?

Recommendation

Unless progression of AD is confirmed to be caused by a
specific food, eliminating the specific food is not recom-
mended solely for the reason that the specific food is sus-
pected to be an allergen.

Evidence level: B

Comments: A systematic review'®" containing 9 RCTs was
reported in the Cochrane Collaboration 2008.332340 Qverall,
the quality of those RCTs was poor, thus, their evidence level
was determined to be low.

Conversely, strict dietary restriction carries a high risk of
inducing adverse health effects including weight loss and nutri-
tional insufficiency. Food allergens are involved in AD in some
cases; however, an allergen elimination test should be per-
formed after adequate treatment with anti-inflammatory topical
drugs for AD before eliminating the suspected food from the
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diet. Limiting food only because it is likely to be an allergen
appears not to be effective for AD.
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CQ16. IS THE USE OF DIETARY
RESTRICTIONS DURING PREGNANCY AND
BREASTFEEDING EFFECTIVE FOR
PREVENTING THE DEVELOPMENT OF AD IN
CHILDREN?

Recommendation
Maternal dietary restriction during pregnancy and breastfeed-
ing is not useful to prevent AD development in children.

Evidence level: A

Comments: A child’s exposure to allergens may be associ-
ated with the onset of AD. Food ingested by the mother may
have effects on the child’s immune system through the pla-
centa and breast milk; however, the association with the devel-
opment of allergic diseases has not been clarified.

The American Academy of Pediatrics recommended to
refrain from the consumption of peanuts during pregnancy as a
preventive measure for peanut allergy in 2000, however, no
inhibiting effect on the development of peanut allergy was
observed.®'®%3 Thus, the recommendation was waived in
2008, and the Academy decided not to recommend dietary
restriction during pregnancy. In the Cochrane systematic
review summarizing the results of five RCTs (952 cases in
total), allergen elimination in pregnant women was not useful in
preventing AD development in their children up to 18 months
of age. In the same review, it was also reported that dietary
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restriction during pregnancy was likely to impair fetal growth.
Based on above, dietary restriction during pregnancy is not
useful to prevent the onset of AD, thus, it is not recom-
mended.'®?

Dietary restriction in breastfeeding mothers was also
reported not to be useful for preventing the development of AD
in their children similarly to during pregnancy in the abovemen-
tioned Cochrane systematic review.>*' A measure was taken
for indoor mites, whereby allergen elimination occurred con-
comitantly with dietary restriction during breastfeeding, and as
a result, the rate of AD development was reported to decrease
in some cases. However, the efficacy of dietary restriction
alone has not been elucidated. For all these reasons, dietary
restriction during breastfeeding is not useful to prevent the
development of AD, thus, it is not recommended.341:346-348

The excessive intake of a specific food during pregnancy
may promote the onset of food allergy as a frequent intake of
peanuts during pregnancy is also reported to be associated
with sensitization to peanuts in their infants.34%:3%0

There is not sufficient evidence to actively recommend diet-
ary restriction during pregnancy and breastfeeding to prevent
the development of AD in children, thus, it can be concluded
that dietary restriction is not useful.
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CQ17. IS THE ADMINISTRATION OF
PROBIOTICS RECOMMENDED TO IMPROVE
THE SYMPTOMS OF AD DURING INFANCY?

Recommendation
Probiotics are not recommended to improve symptoms of
infant AD at the present moment.

Evidence level: B

Comments: Boyle et al. reported a systematic review®'
consisting of two RCTs conducted in children younger than
2 years of age®?3%® in the Cochrane Collaboration. In the
meta-analysis, a superior efficacy of probiotics in treating AD
was not shown when compared to placebo. Moreover, in a
meta-analysis reported by Kim et al.,*** a significant improve-
ment in the SCORAD index was observed in children younger
than 1 year old, thus, the authors concluded that there was no
efficacy due to probiotics. Therefore, the use of probiotics is
not recommended to improve symptoms in infant AD at the
current time.
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CQ18. CAN REMISSION OF AD BE EXPECTED
WITH AGE?

Recommendation
AD can be expected to show a certain level of remission with
age. However, the remission rate varies depending on the
degree of symptoms.

Evidence level: B

Comments: There are 21 articles (original articles) regarding
remission of AD with age in Japan and abroad, and all articles
reported that AD showed a certain degree of remission with
age. In the articles published in Japanese language, Okano
et al. reported the results of a school physical examination
study performed between 1992 and 2002 in Hiroshima. Among
the 121 children who were diagnosed with AD in their first year
in primary school, 60 children (49.6%) who were followed-up
again in the 6™ grade still presented AD while symptoms were
resolved in 22 children.®*® Arima et al. started a follow-up
cohort study in 2003 in 1778 infants who underwent a 4-month
medical examination in three regions (Chiba, Yokohama, and
Fukuoka). The results showed that about 70% of the 4-month-
old children with AD experienced complete remission (or dis-
appearance) at the age of 1.5 years, and about 50% of the
infant aged 1.5 years with AD experienced complete remission
by age 3 years.®®* In English language articles, Fukiwake et al.
conducted annual medical examinations in nursery school
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children aged 5 years or younger in Ishigaki Island of the
Okinawa prefecture between 2001 and 2004 and reported that
symptoms disappeared within 3 years in 53 of 74 (71.6%) chil-
dren who were diagnosed with AD at their initial medical exam-
ination.*® Hua et al. followed-up 1404 children for 8 years born
between 1996 and 2000 in Taiwan who had developed AD
before the age of 2 years, and reported that 19.4%, 48.7%,
and 69.8% of children experienced remission within 1, 4, and
8 years, respectively.®®® A study by von Kobyletzki et al. fol-
lowed the clinical course for 5 years of 894 children aged 1 to
3 years who were diagnosed with AD in 2000 in Sweden. They
reported that remission was achieved in 52% of children. The
authors also reported mild AD, older onset age, no eruption on
flexion sides, no food allergies, and living in suburban areas as
factors of high remission rate.3%¢-3%7

Based on studies, AD may be expected to show a degree
of remission with age. However, the remission rate may vary
depending on the extent of symptoms. Generally, remission
rates were higher for mild AD following medical examination
not peformed in a hospital setting. The remission rate was
likely to be higher in children with AD without any food allergies
than in children with AD with food allergies.
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CQ19. IS THE USE OF ANTIHISTAMINES
DURING PREGNANCY AND BREASTFEEDING
SAFE?

Recommendation

Administration of antihistamines during pregnancy can be con-
sidered mostly safe, thus, antihistamines with verified safety
can be administered if clinical benefit is substantial. It should
be noted that most antihistamines, not associated with con-
genital anomalies through epidemiological observation studies
and meta-analysis are first-generation antihistamines, while
there are only a few reports regarding second-generation anti-
histamines. Informed consent should be obtained after dis-
cussing the risks of congenital anomalies in comparison with
the background rate (2-3%).

Administration of antihistamines appears to be safe even
during breastfeeding. The amount of the drug transferred into
breast milk is very small. However, second-generation antihis-
tamines are recommended given the potential for irritability or
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somnolent in infants caused by sedative first-generation
antihistamines.

With regard to individual drugs, careful consideration of the
contents of package inserts and the latest information on
safety profiles is also necessary.

Evidence level: B

Comments: A meta-analysis (case-control study or prospec-
tive cohort study) consisting of more than 200 000 subjects
who received first-generation antihistamines showed there was
no increase in congenital malformations.®*® A placebo-con-
trolled intervention study of first-line antihistamines adminis-
tered for hyperemesis was recently conducted and the results
confirmed the absence of teratogenic risk of these agents.®°

Most studies regarding second-generation antihistamines
were conducted using loratadine, and many failed to show any
relationship between antihistamine treatment and the develop-
ment of congenital malformations. Loratadine had once been
reported to be a risk factor for hypospadias, although this was
refuted by a meta-analysis conducted in 2694 boys exposed
to loratadine and in 450 413 boys in the control group.®®°
Many studies have failed to show a correlation between ceti-
rizine use and the risk of congenital malformations, and a
recent prospective cohort study has also denied the hypothe-
sis that cetirizine causes adverse events in unborn children.®®"
There are no reports on levocetirizine; however, the safety pro-
file of this drug is considered similar to that of cetirizine
because it is the R-enantiomer (optical isomer) of cetirizine, a
racemic mixture. Although there are no reports available on
fexofenadine, an active metabolite of terfenadine (a discontin-
ued product because of side effects involving QT prolonga-
tion), the teratogenic potential of terfenadine has not been
demonstrated. Further studies are expected as there are cur-
rently no reports available on other second-generation antihis-
tamines.

In a telephone survey of first-generation antihistamines
administered during breastfeeding, irritability or somnolentia
was observed in a small group of infants, however, none
showed symptoms sufficiently severe to warrant a visit to a
medical facility.*®? In a study examining drug passage into
breast milk after a single dose of loratadine, four times that of
the recommended dose, the assumed maximum dose trans-
ferred to the infant was 1.1% of mother’s general daily dose
considering the infant’s degree of sucking.>®® A similar phar-
macokinetic study was conducted for fexofenadine, and it sug-
gested that the assumed maximum dose transferred to the
infant was 0.45% of the mother’s general daily dose.*®* The
results of both studies suggested that second-generation anti-
histamines transferred into breast milk were unlikely to have
any effects on infants.

In conclusion, administration of antihistamines during preg-
nancy and lactation is mostly safe. If clinically required (i.e.,
when severe itching interferes with the mother’s QOL and inhi-
bits the performance of daily activities), administration of these
drugs with verified safety can be administered. With regard to
individual drugs, careful consideration of the contents of pack-
age inserts and the latest information on safety profiles is also
necessary.
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CQ20. IS THE USE OF TOPICAL STEROIDS
DURING PREGNANCY AND BREASTFEEDING
SAFE?

Recommendation

Topical steroid therapy during pregnancy and breastfeeding,
and can be used without worrying about its effects on the
fetus/infant if standard application methods are adopted. How-
ever, the use of high-dose potent topical steroids for extended
periods should be avoided because these may cause low
weight at birth.

Evidence level: B

Comments: No interventional studies have been performed
to date, because the study population is pregnant women.
Both a large-scale case-control study and a prospective cohort
study®®°%%® and the relative meta-analysis®®” reported that the
use of topical steroids was not associated with xmistyle of
delivery at birthing, congenital malformations (including cleft lip
palate and hypospadias), low birth weight, preterm delivery,
fetal death, abnormal delivery, or low Apgar score. Even in the
stratified analysis (light to moderate use, heavy to heaviest
use), no changes were observed in risk of cleft lip palate or
preterm delivery, and low Apgar score. Based on theoretical
evidence that the systemic absorption of steroids used in topi-
cal therapy is generally very small, it can be assumed that ster-
oids almost never have any effect on the fetus.

However, it has been shown that the use of high-dose
potent or very potent (in Europe, TCS are classified into four
ranks (very potent, potent, moderately, mild).®°) topical steroids
(Especially 300 g or more) was likely to cause low weight at a
birth in a large-scale study conducted in the United King-
dom.3®8370 Although the systemic absorption of the drugs
evaluated varied depending on their individual properties and
the overall condition and range of eruptions, it is recommended
that the use of potent or stronger topical steroids for a
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prolonged period should be avoided. Eczema should be
adequately controlled before getting pregnant.

Based on the theoretical evidence that systemic absorption
of topical steroids is limited during breastfeeding, the use of
topical steroids appears to be safe. However, topical use of
steroids directly on the breasts should be avoided immediately
before breastfeeding, and instructions should be given to the
patient to adequately to wipe the treated areas before breast-
feeding.
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CQ21. IS THE USE OF DETERGENTS
INCLUDING SOAP EFFECTIVE FOR THE
MANAGEMENT OF AD?

Recommendation
The use of soap and detergents may be useful for manage-
ment of AD if specific skin conditions, type of soap and deter-
gent, and cleaning methods are considered.

Recommendation grade: 1, evidence level: C

Comments: Dirt on the skin surface mainly consists of
sebum, however, some substances from the environment can
also be present. In addition to sebum, topical drugs, adhesion
of body fluids and colonization of infectious pathogens such as
S. aureus can be observed in AD, and these may become
exacerbating factors for cutaneous symptoms. Therefore,
keeping the skin clean using detergent is important to maintain
the physiological functions of the skin. Although there is no
quality evidence about the efficacy of soap and/or detergent in
the treatment of AD, the result of a case series study evaluat-
ing the use of general soap conducted in patients who do not
use soap, but rather prolonged bathing showed there was an
improvement of symptoms without any evidence of exacerba-
tion.371'372

As the major component of soap and/or detergent is surfac-
tants, excessive abuse of these products may worsen skin dry-
ness by dissolving lipids on the skin surface or intercellular
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lipids present in the stratum corneum. Transient pH elevation
after the use of soap causes a temporary decrease in barrier
functions.®”3%7* Moreover, additives contained in detergent,
such as pigments and perfumes, are believe to cause irritation
of the skin. Based on the above, the use of soap and/or deter-
gent may be useful to keep the skin clean, however, skin con-
ditions change in function of age, site, and season; thus, the
type of soap and/or detergent product and cleansing
approaches to be used should be carefully considered.

In other words, the use of soap should be limited to a mini-
mum and should be thoroughly rinsed using hot water (approx-
imately, 38-40°C). If patients exhibit severely dry skin or exhibit
specific skin areas with severe dryness, or show severe irrita-
tion caused by soaps and/or detergents, or if the climate is
seasonally dry, cleansing products with extremely low degreas-
ing power should be selected. For oily skin or seborrheic
areas, areas in which ointment is applied daily, and areas pre-
senting reccurent skin infections, the active use of soaps and/
or detergents can be considered in order to circumvent exac-
erbating factors. There is no evidence currently available
regarding the superiority of the type of product (soap [solid] or
detergent [liquid using synthetic surfactant]) to be used. It is
important to select appropriate detergents, for example, deter-
gents with basic chemical properties ensuring low irritability
and low allergic properties; detergents containing the fewest
possible additives, such as pigments, and perfumes; deter-
gents with favorable usability and without irritability; and the
use of detergents leading to dry skin after cleansing. Likewise,
it is also important that the detergent produces sufficient foam
so as not to damage the skin, and allows removal of dirt from
the skin in the least irritating way. Patients should also be cau-
tious of residual detergent remaining on the skin.
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CQ22. IS BABY BATHING EFFECTIVE FOR
ECZEMA DURING INFANCY?

Recommendation
There is no evidence that the use of baby bathing products
clearly improves eruptions. However, these do not cause any
adverse effects, as some baby bathing products also include
moisturizing activity, unless contact dermatitis occurs.
Evidence level: C
Comments: The ingredients contained in baby bathing prod-
ucts vary by product. For example, baby bathing agent S
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contains guaiazulene, reduced lanolin, cetanol, paraben,
chlorhexidine gluconate, perfume, and tocopherol (vitamin E),
while ingredients of baby bathing agent B contains mineral oil,
ceteth-13, steareth-15, stearyl alcohol, sorbitan stearate, sorbi-
tan isostearate, natural horse oil, glycyrrhizic acid 2K, natural
loquat leaf extract, natural peach leaf extract, organic pal-
marosa oil, BG, phenoxyethanol, and Na benzonate. There is
reduced potential of causing inflammation if these products are
not completely rinsed from the skin surface of healthy patients
as these agents have weaker surfactant activity,”>7® how-
ever, attention is needed for patients with eczema as these
may induce a strong irritation. If rinsing is inadequate, residual
sebum may lead to worsening of eczema. Although it is
believed that these baby bathing products have a mild moistur-
izing activity, there is no clear evidence suggesting they
improve eruption.

Seventeen articles were retrieved in using the search term
“baby bathing agent” in the Japan Medical Abstracts data-
base, however, there was no article reported the effects of
baby bathing agents on improving dermatitis. A PubMed
search with the key words “eczema”, “baby”, and “bath” pro-
duced 34 articles however, none described any effects of the
baby bathing agent on eczema.

Although it is not required that the baby bathing agents be
rinsed after use, contact dermatitis may occur due to the pres-
ence of paraben, and as such it is not recommended for chil-
dren with eczema.
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CQ23. IS THE USE OF POVIDONE IODINE
SOLUTION RECOMMENDED FOR THE
TREATMENT OF AD?

Recommendation

There is no medical evidence to actively recommend the use
of povidone iodine solution. It may be considered as an adju-
vant therapy for patients who are difficult to treat using first-
lineTCS due to the presence of infection; however, povidone
iodine should not be implemented without careful consideration
if there are concerns regarding safety.

Evidence level: C
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Comments: It is known that S. aureus is more frequently iso-
lated on skin lesions in patients with AD than in the healthy
population and has been considered a well known exacerba-
tion factor of AD for some time.3%°

Therefore, eradication of S. aureus using disinfectants (e.g.
povidone iodine solution, hypochlorous acid) has been
attempted for treatment of AD.

In Japan, povidone iodine solution is often used as a disin-
fectant, and a study has reported the potential efficacy of
some disinfectants in AD.*®' However, no comparative study
using a control group has been conducted, thus, its efficacy is
limited to empirical evidence. A study reported that the effect
of povidone iodine solution on eradiation of S. aureus was sim-
ilar to that of soap.®® Side effects may include progression of
dermatitis caused by irritation on the eroded surface, allergic
contact dermatitis, anaphylaxis, and effects on thyroid func-
tion.383'384

Based on the above, the use of povidone iodine solution is
poorly supported by medical evidence to be recommended for
AD treatment, thus, this solution not recommended for general
use. Povidone iodine solution may be considered as an adju-
vant therapy for patients who are difficult to treat with first-line
treatment with TCS and topical moisturizers and whose com-
comitant skin infection would lead to additional difficulty in
controlling the eczema.
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CQ24. IS BLEACH BATH THERAPY
RECOMMENDED FOR THE TREATMENT OF
AD?

Recommendation
Bleach bath therapy is not currently recommended (the effi-
cacy of bleach bath therapy has not been evaluated in Japan
as there is no product available for use in humans).

Evidence level: B

Comments: It is known that S. aureus is more frequently iso-
lated on the skin lesion in patients with AD than in the healthy
population and has been considered a well known exacerba-
tion factor of AD for some time.3%°

Therefore, eradication of S. aureus using disinfectants (e.g.
povidone iodine solution, hypochlorous acid) has been
attempted for treatment of AD.
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Hypochlorous acid has been used as a disinfectant for a
longer period of time in the United States and other countries,
and the efficacy of bleach bath therapy, in which patients are
take a bath with hypochlorous acid dissolved in water, has
been reported in recent years.®®3%7 The Cochrane Review
has discussed the different approaches for the eradication of
S. aureus as a treatment for AD. The results showed that
improvement of disease was observed only with the use of
bleach bath therapy.®®® The American Academy of Dermatol-
ogy announced in 2014 that bleach bath therapy should be
recommended as a treatment option for patients with moder-
ate to severe AD and possible presence of infection.® Con-
versely, there have been some studies reporting that bleach
bath therapy did not have better effects on skin barrier func-
tions compared to the control group.389-3%°

There are no practical guidelines available for this approach
in Japan, thus, future research and discussion are expected.
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CQ25. IS THE USE OF SUNSCREEN
RECOMMENDED FOR THE PREVENTION OF
PROGRESSION OF AD?

Recommendation
As excessive exposure to sunlight is an exacerbating factor of
eruption in AD, using sunscreen products that do not contain
an ultraviolet (UV) absorbing agent should be considered when
spending extended periods of time outdoors during seasons
and periods of the day when exposure to ultraviolet light may
be more intense.

Recommendation grade: 2, evidence level: C

Comments: There are only a few clinical studies examining
the worsening, protective or treatment effects of sunscreen on
eruption in AD (sunscreen, UV cut).®"

Ultraviolet light has an inhibitor effect on immune-related
cells of the skin, thus, improvement of eruption in AD can be
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expected.?¥?3% |ndeed, UV light therapy is occasionally per-
formed under the surveillance of doctor to improve eruption
and itching in AD.

Conversely, given that high temperatures on the skin surface
and sweating, due to the action of infrared radiation, a part of
sunlight, may worsen erythema or itching of the eczematous
lesion, and ultraviolet light may cause decrease in skin barrier
functions,®%43% an excessive exposure to sunlight may be an
exacerbating factor for eruption in AD.392:39

As AD is not known to be photosensitive, strict protection
from sunlight is not necessary. However, precautions are recom-
mended, for example, wearing a hat and walking in shadows as
much as possible when outdoors between May and August
under intense UV light, especially between 10 to 14 o’clock
when the amount of UV light is at its maximum. The use of sun-
screen is recommended when exposure to UV light is pro-
longed. Recommended sunscreens are as those that have the
following characteristics: are easy to apply, have a certain
degree of protection from UV light (SPF and PA are the indexes),
without chemical ultraviolet absorbing agents (non-chemical),
and containing an UV scattering agent.®*” However, sunscreens
should not be used on weeping and moist lesions or scared
lesions resulting from severe scratching. If possible, a sample of
the product should be tested in a small area on the arm for sev-
eral days to confirm there are no contraindicating issues.
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CQ26. ARE INSTRUCTIONS TO AVOID
KEEPING PETS OR TO AVOID CONTACT WITH
ANIMALS EFFECTIVE TO PREVENT THE
DEVELOPMENT OF AD OR TO IMPROVE
SYMPTOMS?

Recommendation
As a history of keeping a pet and history of contact with ani-
mals in childhood do not always lead to an increased risk of
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developing AD. Thus, instructions to avoid contact with ani-
mals cannot be recommended for all patients.

After careful consideration of the association between wors-
ening of eruption and contact with animals in patients whose
symptoms may be worsened by contact with animals and have
tested positive to animal-derived specific IgE allergens, avoid-
ance should be considered if it is felt that this would lead to an
improvement of the patient’s QOL.

Evidence level: C

Comments: Based on 26 reports from 21 birth cohort studies,
the results of meta-analysis examining the effects of keeping a
pet and contact with animals during pregnancy, infancy, and
childhood indicate there is a higher risk of developing AD.
According to the results, a history of keeping a pet dog
decreased the risk of developing AD, while a history of keeping
a pet cat did not have any effect on the risk of developing AD.3%®
Some studies have reported that contact with animals including
pets during childhood (especially before 1 year of age) stimu-
lated the development of the immune system and lead to the
prevention of the onset of AD.29°#°" |n particular, a history of
keeping a pet dog may have more preferable effects.0%4%"

Conversely, in a postal questionnaire survey on children’s
allergies involving parents in Sweden who have children aged
1 to 6 years old, the relationship between pet allergy and
asthma, allergic rhinitis, and eczema was identified.*° In a
self-administered questionnaire survey on allergy conducted in
primary school children aged 6 to 12 years old in the United
Arab Emirates, children having birds or cats as pets were
associated with an increased morbidity due to allergic dis-
eases. %3

Animal allergens may be involved in the exacerbation of
symptoms in AD “%*, Patients with animal allergen-specific IgE
are considered to potentially experience worsening of their
symptoms due to contact with the relevant animal. In recent
years, the number of patients positive to cat-specific IgE has
been increasing despite not having a cat as a pet, while testing
for animal allergies is often positive.

Based on the above, avoidance of keeping a pet or any
contact with animals during childhood may not always be nec-
essary, however, it should be kept in mind that there are con-
trasting opinions. Although patients positive to animal-specific
IgE are considered to be subjected to worsening of dermatitis
following exposure to pets, the pet may be deeply involved in
mental stability of the patient. Therefore, it is desirable to pro-
vide appropriate instructions on keeping pets or contact with
animals after having carefully considered the relationship
between exacerbation of eruption and contact with the animal
giving the highest priority to the patient’s QOL.
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Figure S1. Facial eruption in an infant.
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Figure S2. Lichenified eruption in a child.

Figure S3. Erythematous eruption on the face and neck in
adult/adolescent patients.

Figure S4. Erythematous eruption on the trunk in an adult/ado-
lescent patient.

Figure S5. Lichenified eruption in an adult/adolescent patient.
Figure S6. Pruriginous papules in an adult/adolescent patient.
Figure S7. Contact dermatitis.

Figure S8. Seborrheic dermatitis (infant).

Figure S9. Seborrheic dermatitis (adult).

Figure S10. Prurigo simplex.

Figure S11. Scabies.

Figure S12. Cutaneous lymphoma, A: mycosis fungoides, B:
Sézary syndrome.

Figure S13. A, B: Dermatomyositis in a child.

Figure S14. severe swelling/edema/infiltration or erythema and
multiple papules (Severe).

Figure S15. Severe erythema with lichenification and multiple
papules (Severe).

Figure S16. Severe scales and crusts (Severe).

Figure S17. Vesicles and erosion (Severe).

Figure S18. Multiple excoriations (Severe).

Figure S$19. Pruriginous nodules (Severe).

Figure S20. Moderate erythema, scales, a few papules and
excoriations (Moderate).

Figure S21. Dryness, mild erythema and scales (Mild).

Figure S22. Dryness with negligible inflammation (Slight).
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