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Abstract

Ozet

Atopic dermatitis is a hereditary, chronic inflammatory skin dis-
ease of which the etiology is yet unknown. Although its prevalence is
rising in the industrialized countries, the risk factors are also not well
described. Food allergy and some diets are still controversial risk factors
in the etiology and are believed to play a role especially in children until
the age of 5 years. Although most cases of atopic dermatitis are mild, the
disease may be severe and widespread with a prominent impact on
morbidity including the psycho-social life of child. The clinical features
seem to be age-related. Atopic dermatitis is known as a chronic-
relapsing disease that often requires an individualized therapeutic ap-
proach. Various treatment options that address known pathogenetic
pathways when used in combination are often very successful. Financial
costs of taking care of atopic dermatitis may be very high, stressing the
importance of the health care system.
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Atopik dermatit sebebi bilinmeyen, kronik, inflamatuvar ve ge-
netik faktorlerin rol oynadigi bir hastaliktir. Geligmis {iilkelerde
prevalansi giderek artmaktadir. Gida allerjileri, ve diyetin rolii tartig-
malidir. Ancak ozellikle 5 yasina kadar ¢ocuklarda 6nemli oldugu
distintilmektedir. Cogunlugu hafif seyretmekle beraber agir ve yaygin
tutulumlu olgularin psikososyal hayati ve morbidite 6nemli olciide
etkilenir. Klinik ozellikler yas ile de ilgilidir. Kisisellestirilmis tedavi
yaklagimlar1 gerektirir ve kronik relapslarla gider. Bilinen patolojik
yollara yonelik ¢ok sayida tedavi yaklasimi vardir. Genelde kombine
tedaviler daha basarili olmaktadir. Atopik dermatitlinin tedavi maliye-
ti yiiksek olup, saglik sisteminin 6nemini bir kez daha ortaya koymak-
tadur.

Anahtar Kelimeler: Atopik dermatit, egzema, ¢ocukluk donemi,
immunomodulatorler, takrolimus, pimekrolimus

topic dermatitis (AD) is primarily a child-
hood disease. Since the main and most
bothering symptom is itch, it is some-
times even referred as “itch that rashes™. It is also
called eczema and it may ooze, or at times may
look very dry. The red, scaly, itchy rash is charac-
teristic of the disease and may cause intense
scratching. Scratching may be intermittent during
the day but it is generally worse in the early eve-

Gelis Tarihi/Received: 20.12.2005 Kabul Tarihi/Accepted: 18.09.2006

Yazigma Adresi/Correspondence: Emin METE, MD
Fatih Universiy, Faculty of Medicine,
Department of Pediatrics, Division of Allergology,
ANKARA
metee@hotmail.com

Copyright © 2007 by Tirkiye Klinikleri

38

ning and at night. Nocturnal pruritus is a common
symptom of AD. Disruption of normal sleep pat-
tern is also common.

The typical rash appears mostly on the face,
trunk and extensor surfaces. In adults the flexural
lichenification and linearity is common, but in
infants and children facial and extensor involve-
ment are more frequent (Figs.la-c). The infantile
form of AD is characterized with rashes consist-
ing of papules and vesicles on cheeks. It can
spread symmetrically to neck, elbows, forearms,
wrists, ankles, the antecubital/popliteal cavities
and buttocks. However, the diaper area is gener-
ally not involved. Papulation mostly apparent on
the extensor surfaces is quite common whereas
exudation is less frequent between ages 2 and 12.
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Figure 1a, b and c. Distribution pattern of eczema and flexural (popliteal) involvements in children.

In older children, AD does not occur on axillary
and gluteal areas.

A family history of atopy, early-age onset,
chronic relapsing dermatitis with a typical mor-
phology/distribution as well as pruritus are typical
characteristics of AD. Although less common,
some minor symptoms such as increased serum
IgE, dry skin (xerosis), ichthyosis, intolerance to
wool, itch when sweating, palmar hyperlinearity,
keratosis pilaris, pityriasis alba, hand/ foot dermati-
tis, cheilitis, susceptibility to cutaneous infections,
perifollicular accentuation, postauricular cracks,
wrinkles on the skin under eyes (Dennie-Morgan
folds), orbital darkening, recurring atopic kerato-
conjunctivitis, keratoconus and anterior subcapsu-
lar cataract are also described. Nipple dermatitis is
rare among young women, but it still is a specific
sign of AD. A white dermatographism or delayed
blanch also exists and may contribute to the as-
sessment of AD in infancy. Three major and three
minor findings are required for a definitive diagno-
sis.'! The major diagnostic criteria proposed by
Hanifin and Raika are I-) visible flexural dermati-
tis, II-) family or personal history of atopy, III-)
itching, and 4-) intermittent course of disease.”

The prevalance is increasing and =~ 10-15% of
the population is predicted to be affected by AD
during childhood. According to the International
Study of Asthma and Allergies in Childhood, the
prevalence of symptoms of AD in children 6 or 7
years of age within a one-year period varied from
less than 2% in Iran and China to approximately
20% in Australia, England, and Scandinavia.® A
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high prevalence was detected in the United States
also. In the United Kingdom, a population survey
of 1760 affected children from one to five years of
age revealed that 84% of cases were mild, 14%
were moderate, and 2% were severe.* The onset of
AD is generally during the first years of life. Ap-
proximately 65% of AD cases develop before the
age of one and 90% occur before the age of five.
None of the signs is present during or before birth.
The disease very rarely starts during the first 6-7
weeks of life.

Genetic and environmental factors are be-
lieved to play important roles in the onset of the
disease. Hereditary factors are suggested to be
responsible for most of the cases. An exact gene
locus of AD is not yet defined although some
genes were suggested. SPINKS gene polymor-
phism and GM-CSF genes are associated with
disease severity and food allergy in children with
AD.>® Reports suggest that genes cause AD by
affecting the immune system leading to skin symp-
toms. Although termed atopic, it is known that up
to 60% of children with the clinical phenotype do
not have demonstrable IgE-mediated sensitivity to
allergens. There is a subgroup of AD patients with
normal total and specific IgE levels and negative
skin tests for common allergens; this group is re-
ferred to as the 'intrinsic' form of AD. Although
previous studies demonstrated differences in the
cytokine profile between the “extrinsic’ and intrin-
sic subtypes, the overall inflammatory microenvi-
ronment in the two subtypes appears to be similar.
However; strikingly, AD may be the initial clinical
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manifestation of an allergic predisposition, usually
preceding allergic rhinitis and asthma. This is
called as “atopic march™. More than 50% of AD
patients develop asthma. Approximately 75% of
AD patients develop allergic rhinitis.”®

AD develops from a complex interplay of envi-
ronmental, genetic, immunologic and biochemical
factors. The pathogenesis of AD is a complex in-
flammatory process involving resident/infiltrating
cells of the skin, including keratinocytes, Langer-
hans' cells, lymphocytes, mast cells, eosinophiles,
and cytokines, chemokines, and other mediators.
However, T cell-mediated responses against envi-
ronmental allergens appear to be a central patho-
genetic event in many AD patients, with IgE-
mediated uptake of allergens by skin dendritic cells
playing an important role in eliciting and maintain-
ing T cell activation in the skin. The skin lesions
are mediated by a combined response of an IgE-
dependent mast cell degranulation and the re-
sponses mediated by Th2 lymphocytes.®(Bu ciim-
lenin fiili yok) As with other allergic diseases, the
inflammatory infiltration reflects a predominant
Th2 cytokine profile, but unlike in other allergic
diseases, Thl cytokines also have a role in the
chronicity of disease.”'" Therapies for AD must
target this complex inflammatory process.

Differential Diagnosis

Skin biopsy has little value in the diagnosis of
AD. Diagnosis is based on clinical features. A phy-
sician rarely has difficulty in the diagnosis of AD.
The diagnosis is based on three factors: an 1) itchy,
2) "eczematous" or bubbly rash in an 3) atopic indi-
vidual. If one of these three features is missing, the
physician should reconsider the diagnosis.

The most common skin problem is seborrheic
dermatitis of infancy. The distinctive characteris-
tic of this type of dermatitis is its appearance right
after birth. The rash may be minimally itchy or not.
Red, shiny, relatively well-demarcated eruptions
typically involving the diaper area are also present
on the lower abdomen and armpits. Thick, yellow,
greasy scales develop on the scalp (scalp scaling,
cradle cap), face and the extensor surfaces. The
skin behind the ears appears dried and cracked.
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Patients with scabies generally suffer from the
dermatitis seen on the scalp, axilla, genital areas,
hands (palms) and feet (soles). The most important
indication of scabies is the eczema that affects
other family members also. Scabies presents with
linear papulovesicules, burrows and pustules, and
its typical appearance between the fingers of ba-
bies help to establish diagnosis.

Idiopathic (discoid) nummular dermatitis
typically develops during late childhood and adult-
hood. Round, coin-shaped cracked” areas of ery-
thema with a 1-5 cm diameter may be present on
the gluteal and extensor surfaces but lacking on the
face (Fig. 2a, b). In children, discoid eczema is
most commonly associated with AD and is often
confused with tinea infection (ringworm).

When some substances contact the skin, they
may cause a rash called contact dermatitis. Some of
these reactions are the result of an allergic reaction
that involves the immune system, but many are the
result of a non-allergic, or irritant reaction. Often, it
is difficult to tell the difference between these 2
types of reactions. The hallmark of allergic contact
dermatitis is that it occurs almost exclusively,
where the offending agent-such as a plant or chemi-
cal-comes in contact with the skin. Allergic contact
dermatitis is best exemplified by the itchy, red, blis-
tered reaction that almost everyone experiences
after touching a plant in the "rhus" family-poison
ivy, poison oak or poison sumac.'' A reaction may
also develop from touching other items with which
the plant has come into contact, including yard tools
or the family dog. However, once the skin is
washed, the reaction does not recur due to touching
the rash or blisters. Unlike irritant contact dermati-
tis, which occurs within minutes of coming into
contact with an offending agent, allergic contact
dermatitis reactions may occur within 24-48 hours
after contact. Once a reaction starts, it takes 14-28
days to resolve, even with treatment. Other agents
that frequently cause allergic contact dermatitis
include nickel (Fig. 3), perfumes and fragrances,
dyes, rubber (latex) products and cosmetics. Some
ingredients in medications applied to the skin, most
commonly neomycin, an ingredient in antibiotic
creams, also may cause an allergic reaction. To
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Figure 3. Allergic contact eczema due to nickel in studs and
buttons on jeans in a child.

avoid reactions, any cream that ends in "caine"
should never be applied to damaged skin.

Irritant contact dermatitis is often more
painful than itchy, and is the result of an offending
agent that actually damages the skin with which it
contacts. The clinical appearance may be identical
to that of AD, but location at sites of maximal ex-
posure (e.g., fingers) may be helpful in making the
diagnosis. The longer the skin is in contact-or the
more concentrated the agent-the more severe the
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Figure 2a and b. Discoid (nummular) eczema in an infant. This pattern of eczema is frequently associated with AD and is often
confused with ringworm infection.

reaction. Water with added soaps and detergents is
the most common cause. Thus, it is not surprising
that these reactions appear most often on the
hands, and are frequently work-related. Individuals
with other skin diseases, especially eczema, are
most susceptible. Some degree of irritant contact
dermatitis is common in persons with AD (e.g., in
babies, around the mouth, due to saliva and wet
food, and in the diaper area, due to urine).

Special care should be taken to rule out the
congenital immunodeficiency diseases often pre-
senting with eczematous symptoms, which are
usually seen in conjunction with recurrent infec-
tions and are generally resistant to traditional topi-
cal treatment. The most well known is the Wiskott
Aldrich syndrome, but also others may be involved
such as the hyper IgE/ Job's syndrome, combined
variable immunodeficiency, Shwachman syn-
drome, and immunoglobulin deficiencies.'? More-
over, diseases like chronic granulomatous disease
and ataxia teleangiectasia may rarely manifest as
eczematous reactions.

Some patients with AD have quite high IgE
levels, generally when the AD is long-standing, with
extensive skin involvement and often when compli-
cated by a staphylococcal infection of involved skin
areas. If the AD is relatively quiescent and localized
to just a few skin areas, one must be sure that the
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very high serum IgE levels are due to another condi-
tion. The first condition that comes to mind is the
hyper-IgE syndrome. This is an unusual disorder
characterized by a rash, which may resemble that of
AD. However, there are generally recurrent follicu-
litidis/skin abscesses (hence the common name-Job/
Buckley syndrome), predisposition to certain other
infections such as candidiasis and staphylococcal
infections of the skin and the respiratory tract, and/
or a fine papular erythematous eruption with super-
ficial vesicles and pustules on the face, scalp and
body folds, especially on the axillae and groin areas.
In addition, often skeletal/dental abnormalities are
present in the autosomal/dominant form." Eosino-
philia is also common in the hyper-IgE syndrome
(but may also be present in active AD). Some
groups reported very high levels of serum IgE anti-
bodies against S. aureus antigens in the hyper-IgE
disorder. The patient should be questioned about the
possible occurrence of a similar clinical picture in
immediate family members. If the patient comes
from a geographic area with heavy parasitism, this
possibility should also be considered as a cause of
very high serum IgE levels. Trichinosis is a consid-
eration but its rash is usually urticarial. Onchocerci-
asis/filariasis may cause skin rashes as well as
markedly increased IgE levels. The pruritic skin
rash in schistosomiasis generally occurs only in
those frequenting bodies of water in which the snail
carriers of the parasite live.

Diagnostic Procedures

A diagnostic laboratory test of AD is not
available. Skin biopsy is of little or no value in the
diagnosis of AD. Radioallergosorbent test (RAST)
is quite expensive and not reliable. There is a high
frequency of elevated IgE levels but the exact role
of IgE in the pathogenesis is not clear. Approxi-
mately 85% of AD patients may have elevated IgE
with positive skin prick tests."* IgE may not be
elevated in uncomplicated AD patients. IgE values
of cord blood are not predictive for AD. Because
of their high negative predictive value (>95%),
negative skin prick or RAST tests for foods and
environmental allergens may be useful for assess-
ing the contribution of allergies to disease expres-
sion in children with severe disease.
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Patch tests are useful for excluding a diagnosis
of suspected superimposed allergic contact derma-
titis. The clinical utility of patch testing with air-
borne allergens is still unclear. Defining IgE-
mediated sensitivity (by skin or in vitro testing)
and patch testing are useful in the differential diag-
nosis of atopic and contact dermatitis."*

Eosinophilia may be present and eosinophile
counts starting to increase within 3 months after
birth aids in the diagnosis of present or probable
susceptibility to AD in the child. However, this is
not specific for AD. Eosinophile cationic protein
(ECP) is a type of protein that exists in eosonophile
granules and it is elevated in serums of severe AD
patients." Increased number of eosonophils in blood
is related to the severity of the disease. Leukocytosis
may also be present. The number of IgE carrying
cells tends to be increased. The level of monocytes
is normal. A delay in neutrophil migration may be
seen and this causes a susceptibility to staphyloc-
coccal infections. However, the number of baso-
philes and histamine contents are normal.

Soluble intercellular adhesion molecule, endo-
thelial leukocyte adhesion molecule-1, E-/L- se-
lectin, vascular cell adhesion molecule-1 were
suggested as markers of disease activity in AD.">'®
The importance of urinary eosinophile protein X
and serum ECP were emphasized by some re-
searchers. Furthermore, elevated serum levels of
soluble CD30 was associated with AD."” The im-
portance of checking leukotriene C4 and increased
urinary leukotriene E4 excretion was also de-
scribed.'® Cutaneous lymphocyte antigen (CLA)
expression and serum cytokine levels, especially
interleukin-2 were also reported to be correlated
with disease activity. Quantitative analysis of tryp-
tase- and chymase-containing mast cells in AD
was suggested as a marker for the disease."

Complications
Cutaneous infections mostly caused by
Staphylococcus aureus and Herpes simplex may
develop. Molluscum contagiosum, verrucae, der-

matophytosis may also be detected.

If the lesions are crusted and weeping pus-
tules, then a bacterial infection caused by S. aureus

Turkiye Klinikleri J Pediatr 2007, 16
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Figure 4. Acute, secondary infection in an infant with atopic
dermatitis. Widespread moist, exudative lesions and crusting
are present.

should be considered (Fig. 4). Ninety percent of
staphylococci carried on the skin of patients with
AD are resistant to penicillins.

Fungal infections mostly appear on the hands.
There has been considerable interest in the role of
Malassezia furfur (Pityrosporum ovale) in AD. M.
furfur is a lipophilic yeast commonly present in the
seborrheic areas of the skin such as the scalp, face,
neck, and upper part of the chest. It is cultured with
the same frequency from AD patients and from
healthy age-matched controls, suggesting that
colonization with M. furfur is not more common
on atopic skin. However, IgE antibodies against M.
Sfurfur are more common in AD patients, and it is
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most frequently found in patients with head and
neck dermatitis suggesting that the Th2 response in
AD patients may predispose to IgE and hypersensi-
tivity responses to M. furfur.*

Patients with AD have an increased propensity
toward severe skin viral infections, especially H.
simplex, which may result with Kaposi’s varicelli-
form eruption (Fig. 5a, b). Kaposi’s varicelliform
eruption, or eczema herpeticum, is an acute, dis-
seminated HSV infection with significant systemic
symptoms, in patients affected by atopic dermati-
tis. The incubation period is a few days to 2 weeks.
Dermatologic features are characterized by the
eruption of multiple, pruritic vesicles and pustules
in a disseminated pattern involving both eczema-
tous and healthy skin. Systemic symptoms are
fever, asthenia, and lymphoadenopathy. Viscera
may be involved with subsequent mortality in 1%
to 9%. An important diagnostic test is the Tzanck
smear. The cytologic sample is obtained by scrap-
ing the base of a lesion to discover the presence of
koilocytosis. Direct flurosecent staining of such
specimens is a highly sensitive test.”

These patients are also prone to warts and
mollusca contagiosa, a poxvirus infection. The
viral manifestations of AD has recently attracted
much worldwide attention because smallpox vac-
cination of such patients or even exposure to vac-
cinated individuals may cause a severe widespread
skin rash called eczema vaccinatum, similar in

Figure 5 a and b. Herpetic vesicles, erosions, and crusts of the arm and popliteal area
(Kaposi Varicelliform Eruption).
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appearance to eczema herpeticum. The mecha-
nisms underlying this propensity for viral infec-
tions in patients with AD likely relate to defects in
innate and adaptive immune responses. Interest-
ingly, LL-37, a skin cathelicidin recently found to
be deficient in atopic skin, is a potent antimicrobial
peptide with antiviral activity against vaccinia.”'

Papular acrodermatitis (Gianotti-Crosti syn-
drome) is caused by hepatitis B and other viral
infections. It may not need any treatment.”

In addition to atopic keratoconjunctivitis, reti-
nal detachment is also rarely reported in AD pa-
tients even though the cause is not well-known.” A
variant syndrome (Andogsky Syndrome variant)
was also described as a combination of left retinal
detachment with bilateral cataract and retinal de-
generation.”

The risk of cancer/lymphoma development
due to topical immunomodulators, especially tac-
rolimus was described recently.”*® Actinic reticu-
loid syndrome (chronic actinic dermatitis) is also
known to be associated with the photosensitivity in
such patients. Increase in melanocytic nevus de-
velopment and/or association with the risk of skin
cancers were reported too. However, this is still
controversial and even some investigators reported
fewer nevi development compared to the normal
population.”’

Infants affected by AD were found to have an
impaired growth at 12 months of life.*® Hypopro-
teinemia, hypoalbuminemia and Kwashiorkor in
severe AD patients were reported.”’ Prevalence of
hypertension among AD patients was also found to
be higher than normal population.®

Treatment

Prevention is the main treatment for this aller-
gic skin condition. By avoiding the trigger, the
uncomfortable rash may be avoided all together.
Preventing the eczema itch is the primary goal of
treatment. Common triggers are overheating or
sweating and contact with irritants such as wool,
pets, soaps and food. However, long-standing le-
sions with thickened skin, particularly on the hands
and feet, are more resistant and slower to respond

44

ATOPIC DERMATITIS AND NEW APPROACHES FOR TREATMENT

to this therapy. Treatment will be described step by
step in detail below:

1. Environmental Control of
Allergens/ Irritants

The first step of the treatment of AD is elimi-
nating and/or reducing contamination with aller-
genic foods and irritants such as avoiding from
bubble bath, using too hot water, drying soaps,
detergent solvents and frequent hand washing.
Moreover, clothes including wool or nylon, thick-
coarse fabrics, linens, and plastic beds should also
be avoided. Fresh clothes should be washed to
eliminate the chemical remnants of the production
process and ought to be double rinsed. Staying
away from dusty and dirty environment is also
suggested. Patients with AD should be careful
when choosing a job and working in very hot,
dusty and damp workplaces e.g. food factory and
bakery is not recommended. A job requiring fre-
quent hand washing, use of detergents, solvents
and caustic materials, contact with animals as well
as vigorous effort is not advised. AD patients
should prefer to work in offices dealing with com-
puters, sales, banking/finance, teaching, broadcast-
ing, etc. In addition, patients with AD should avoid
from emotional or social stress and in this respect,
staying away from the stressful environment is
essential.’!

Approximately 35% of young children with
moderate to severe AD have food allergy; the as-
sociation appears less common in adults, but is
possible.”” Allergic foods like eggs, milk, wheat,
soy products, peanut and fish should be avoided.
The role of early contact with allergen in the etiol-
ogy of AD is debatable. Although various reports
suggest that an application of allergen-free diet is
not protective against AD, the studies claiming the
opposite are in the majority.

The role of inhalant allergens is also disput-
able. Especially in hot weather, AD most likely
exacerbates during the peak time of pollen season.
The disease gets more severe in some patients
when they lie or play on grass and when they avoid
this they return to normal. Those patients develop
reaction more frequently to direct contact with the
grass rather than inhaling the grass pollens.

Turkiye Klinikleri J Pediatr 2007, 16
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Although the effect of house dust mites is also
controversial, mite allergy may trigger AD. In such
patients, mite avoidance should be helpful. It is
recommended to purify the living environment
from the house dust mites. Woolly and furry bed-
ding and furniture should be avoided. Carpets,
curtains and other household fabrics should be
washed once every 3 months and the temperature
of the washing water should be no less than 55°C
to be able to denature the antigens and kill the
house dust mites.”

2. Hydration of the Skin

By bathing or soaking, the water content of the
skin should be increased. Taking a shower is not
effective and bathing for 20-30 minutes may be
adequate. The water should be warm, but not too
hot. Mild soaps or non-soap products should be
used for cleansing. The skin should not be rubbed
harshly. Adding sodium bicarbonate to the bathwa-
ter may alleviate the itching. The skin must be
dried with a soft cotton towel patting gently. Three
minutes after the bath, emollients or suitable
creams should be applied. Lotions are not recom-
mended, but water-in-oil moisturizers should be
used frequently during the day.**

3. Anti-Inflammatory Therapy
Topical corticosteriods

Topical steroid creams are the main treatment
agents for AD. Corticosteroids should be applied
straight after (within 3 minutes) baths or wet com-
presses. Application of 1% hydrocortisone on the
infected area is reliable, but may be ineffective in
severe conditions. Prolonged use of these agents
may cause thinning and markings on the skin. In
long-term treatments of AD, steroids should not be
applied daily. Steroids should be used together
with other softeners. On the face and groins, weak
steroids like hydrocortisone or dexametasone are
recommended. On the scalp, antecubital and pop-
liteal fossae and extremities stronger preparations
like betametasone, flunisolide or diflocortolon are
prescribed. On such surfaces, triamsinolone, which
is a moderately effective corticosteroid not too
expensive and may be applied over wide areas, is
also a good choice. On severely lichenified sur-
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faces, stronger steroids should be preferred (e.g.
betametasone). On acute relapses, a potent steroid
should be applied for 7-10 days and afterwards
continuing with a weaker preparation for 2-3
weeks or until the symptoms disappear, is recom-
mended. A systemic steroid is not generally neces-
sary. In more severe cases, a carefully instituted
short course of oral steroid therapy may be given
and is reported to be helpful. However, if the dura-
tion is too short, the disease may recur. If steroids
are systemically used for more than 3-4 weeks,
they may cause skin atrophy. Application of a
topical steroid two times a week is adequate for
chronic AD.*® Furthermore, controlled studies re-
port that just once a day steroid therapy is as help-
ful as three times a day.’*”’

Nonsteroid anti-inflammatory agents

Leukotriene antagonists were tried in some
AD cases and a significant decrease in severity of
the disease was observed. Thus, leukotriene an-
tagonists were suggested as another option for
some AD patients.*®

The effects of tar preparations are not as fast
and dramatic as the effects of steroids. Tar prepara-
tions may be considered when a nonsteroid anti-
inflammatory therapy is needed. They have both
antipruritic and antiinflammatory effects on the
skin.”

Immunopharmacological agents, immuno-
modulators, and IVIG

The effect of the thymic hormone, thymopoi-
etin pentapeptide (TP-5, Thymopentin) was inves-
tigated in the past in resistant AD cases and was
reported to be helpful. Thymopentin also greatly
inhibited IgE synthesis from peripheral blood
mononuclear leukocytes of AD patients in vitro
although no significant effects on serum IgE were
observed. A six-week double-blind clinical trial of
TP-5 produced evidence of clinical improvement
via either inducing suppressor T-cell activity or
reducing helper T-cell activity.*

Tacrolimus (FK506, protopic) is a topical im-
munosuppressive agent improving the clinical scor-
ing of AD for up to 65%. When applied topically, it
is suggested to inhibit T cell activation in the skin,
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an action thought to play a key role in the AD in-
flammatory reaction. There is no systemic immuno-
suppressive effect and only a slight transient burn-
ing sensation at the application site during the initial
use of tacrolimus. Tacrolimus is a macrolide, proved
to be safe in both children and adults, and it binds to
the steroid receptors and prevents mediator release
from mast cells. It does not cause any skin atrophy.
Significant side effects were not reported even in
long-term usage of twelve months. It is used topi-
cally as a 1% ointment.*'

Pimecrolimus (Elidel) is also a macrolide de-
rivative and shows similar effects to tacrolimus.
Pimecrolimus inhibits T-cell and mast-cell activa-
tion by blocking synthesis and release of inflam-
matory cytokines. Like topical tacrolimus, it does
not cause skin atrophy. It seems to exhibit a high
skin-specific anti-inflammatory activity with low
potential for affecting the systemic immune re-
sponse. In contrast to cyclosporine and tacrolimus,
pimecrolimus has low potential for systemic im-
munosuppression in animal models.*

Although a couple of years ago it was reported
that topical application of the immunosuppressant
tacrolimus accelerated carcinogenesis in mouse
skin,”? recently “Topical Calcineurin Inhibitor
Task Force™ of the ACAAI and AAAAI concluded
that the actual rate of lymphoma formation re-
ported to date for topical calcineurin inhibitors was
lower than predicted in the general population.*’

Topical cyclosporins may be useful in AD
cases resistant to topical steroids.** However; due
to its many side effects, they are not preferred. In
severe and widespread forms of the disease, sys-
temic immunosuppressive agents including meth-
otrexate or azathioprine may be considered.

Interferon gamma (IFN-y) is a Thl cytokine
that in vitro suppresses IL-4-mediated IgE produc-
tion and is suggested to be beneficial in AD. In a
number of studies, recombinant human IFN-y 1b
(rIFN-y) therapy proved to be effective and safe in
the treatment of moderate-to-severe AD.*

Intravenous immunoglobulin (IVIG) also was
used in severe AD. IVIG has anti-inflammatory
and immunomodulatory properties and was also
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investigated in steroid-resistant asthma cases. IVIG
was demonstrated to reduce IL-4 secretion, ICAM-
1/ELAM-1 expressions and ECP serum levels in
AD. IVIG proved to be safe and effective in se-
lected severe intractable AD cases. This is a very
expensive therapy, however, and should be re-
served for resistant cases.*®

4. Antipruritics

Antihistamines are standard treating agents
for AD. Although they are weak and similar in
effect, hydroxizine is most frequently prescribed.
Since local antihistamines sensitize the skin, they
are not recommended. In severe cases, doxepin is
helpful for persistent itching, but its strong seda-
tive effect is a major disadvantage. It blocks H;
and H, receptors and is a tricyclic antidepressant.
Such drugs are commonly used for adults. Opti-
mal results are obtained when they are used three
times a day. Topical doxepin 5% is also effective
when applied locally for a week without causing
any sensitization.

Phosphodiesterase inhibitors including theo-
phylline used systemically or topically may elimi-
nate itching. Although oral theophylline also
eliminates itching, it may lose its effect after pro-
longed use. Cyclosporine-A may also be adminis-
tered orally to reduce itching. Rheumatological
dose of acetyl-salisilic acid (aspirin) is another
alternative to relive lichenification.

5. Treatment of Superinfections

Macrolide antibiotics (such as erythromycin)
are preferred for secondary bacterial infections of
the skin. In such cases, topical antibiotics are less
effective. For patients with macrolide-resistant S.
aureus, a penicillinase-resistant penicilline (di-
cloxacillin, oxacillin, cloxacillin) may be preferred.
First-generation cephalosporins (cephalexin, ce-
fadroxil) are effective against both staphylococci
and streptococci. H. simplex infection should be
suspected when an optimum result is not achieved
with oral antibiotics. In that case, a local povidone
iodide therapy may be successful. In children or
adults with immunodeficiency, iv acyclovir may be
used 1-3 times a day with a favorable prognosis.
An oral therapy of 10 days may be prescribed for

Turkiye Klinikleri J Pediatr 2007, 16



ATOPIC DERMATITIS AND NEW APPROACHES FOR TREATMENT

adult patients. Systemic acyclovir is also recom-
mended for superinfection with H. simplex virus
(eczema herpeticum) of which severe infection
may be life-threatening.*’ Dermatophyte infections
may be treated in one month with local imidazole
or griseofulvine.*

6. Others

Ultraviolet (UV) radiation derived from day-
light may be very useful for some patients with
AD. Phototherapy with UV radiation of wave-
lengths between 280 and 320 nm (UV-B) is a safe
and effective treatment for a variety of diseases. In
addition to standard broadband UV-B, narrowband
phototherapy with fluorescent bulbs emitting near
monochromatic UV around 311 nm has become an
important treatment for diseases such as psoriasis,
AD and Vitiligo.49 However, it dries the skin and
raises the temperature of the skin. As a result, the
skin sweats and itches. Using sprays or swimming
in a pool may eliminate the beneficial effects. In
cases that cannot be treated with other therapeutic
methods, UV lights may be used. However, this is
not recommended for children and younsters.™

Allergen immunotherapy is not indicated for
the treatment of AD. However, it may be consid-
ered for accompanying allergic rhinitis and
asthma.’’

Psychotherapy, hypnotherapy, special diets”
which are rich in oleic acids are alternative thera-
pies. Moreover, probiotics such as Lactobacillus
GG is shown to reduce the AD symptoms.™*

For the treatment of prolonged and/or severe
symptoms, first, factors such as family, personal,
compliance of the patient, and environmental factors
should be explored in addition to threapeutic options
mentioned above. Second, basic (<5 year-old chil-
dren) and targeted elimination diet (consulting a
specialist) should be advised when suggested by
personal history. Third, a course of oral corticoster-
oids (0.5-1 mg/ kg/ day prednisone with tapering
over 2-3 weeks) is administered to AD patients.

Prognosis
Prognosis of AD patients is quite good. AD
may disappear spontaneously during adolescence
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or adulthood. Approximately 60% of patients with
childhood AD are free of symptoms during early
adolescence, although up to 50% may have recur-
rences in adulthood. However, early onset, severe
early disease, concomitant asthma and hay fever, a
family history of AD and a female gender may
predict a more persistent course. One recent cohort
study of 1314 German children also showed that
the prognosis was related to disease severity and
atopic sensitization, as evidenced by elevated se-
rum levels of IgE antibodies to food and inhalant
allergens at two years of age.”

Conclusion

In summary; new topical immunomodulator
therapies (tacrolimus and pimecrolimus) are prom-
ising new therapies for AD. They are safe and effi-
cacious and do not have either local or systemic
side effects, which can occur with topical steroids.
Other immunomodulatory therapies such as IVIG
and IFN-y may also be useful in some recalcitrant
patients. Probiotics offer a potential new therapy
for prevention and treatment of AD and food al-
lergy. Although the etiology of AD remains un-
solved, new therapeutic options are being devel-
oped targeting immunologic abnormalities in the
pathogenesis of this disease.
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