ATOPIC DERMATITIS 0889-8561/02 $15.00 + .00

TRIGGERS OF
ATOPIC DERMATITIS

Stacie M. Jones, MD

Atopic dermatitis (AD) is a complex, chronic disorder that has been
referred to as “the itch that rashes.” Its origin is multifactorial and
includes many commonly encountered triggers. In 1892, Besnier used
the term neurodermatitis to describe a chronic, pruritic skin condition
seen in patients suffering from a nervous disorder.’ This familial disorder
was termed prurigo Besnier because of its intensely pruritic quality. In
the early 1900s, Coca noted the occurrence of a similar disorder with
other diseases such as asthma and hayfever and used the term atopy to
refer to the allergic constellation of these diseases.?’ The term atopic
dermatitis was coined by Wise and Sulzberger in 1933 to comprehensively
described this inheritable skin disorder.” Since its earliest description,
atopic dermatitis has had one primary feature recognized by clinicians
and patients alike—intense pruritus triggered by a variety of stimuli.
This article reviews the various allergic and nonallergic stimuli that can
trigger AD.

ALLERGENS AS TRIGGERS OF ATOPIC DERMATITIS

There is a strong correlation of AD with other atopic conditions
such as asthma and allergic rhinitis. Approximately 50% of patients with
AD develop disease in the first year of life, and as many as 50% to 80%
of children with AD develop allergic respiratory disease later in life.
Many clinicians note the peculiar tendency of AD and asthma to alter-
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nate in courses in some patients. As a result of these early historical
observations, investigators have explored the role of various allergens as
triggers for the pathogenesis of AD. These triggers include the following:

Food allergens (most common)
Milk
Egg
Peanut
Soy
Wheat
Shellfish
Fish
Aeroallergens
Pollen
Mold
Dust mite
Animal dander
Cockroach
Microorganisms
Bacteria
Staphylococcus aureus
Streptococci
Fungi/ Yeasts
Pityrosporum ovale and P. orbiculare
Trichophytan species
Other yeast species (Candida, Malassezia)

Food Allergens

Adverse reactions to foods have been reported in the medical litera-
ture since the early 1900s when Smith reported the case of a man
who developed repetitive emesis and angioneurotic edema caused by
“buckwheat poisoning.”*® Schloss documented patients with hypersensi-
tivity reactions following egg ingestion. To confirm his observations in
patients, he injected guinea pigs with sera from egg-allergic patients and
orally challenged the animals with egg, which resulted in immediate
death from anaphylaxis.®® In 1918 Talbot was one of the first physicians
to report improvement in patients’ eczema while on a milk-and-egg-
restriction diet.?* In his early studies, Tuft considered food allergy to be
the most important pathogenic factor in infants and young children with
AD compared with inhalant allergies in older children and adults.®!
Using egg and milk as trial allergens in a blinded study design, Atherton
found that 14 of 20 children with AD had a beneficial response to
specific dietary allergen elimination.®> Hill demonstrated clearing of skin
symptoms in eight children with severe, refractory AD placed on an
elemental formula (Vivonex, Novortis Nutrition, St. Louis Park, Minne-
sota).” Since that time, many investigators have studied children with
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AD and food hypersensitivity. These studies unequivocally have demon-
strated that dietary manipulation results in dramatic improvement in a
subset of patients with AD, especially in young infants and children.

Bock et al were the first to establish the use of double-blind, placebo-
controlled food challenges (DBPCFC) to assess patients with suspected
food hypersensitivity.® Because there is poor correlation between aller-
gen-specific immunoglobulin E (IgE) antibodies (skin tests or radioaller-
gosorbent tests [RAST]) and clinical symptoms related to food hypersen-
sitivity,*® oral food challenges (both open and blinded) have been crucial
in assisting many investigative groups in the study of food hypersensi-
tivity and AD.® Sampson first reported findings from 111 double-blind,
placebo-controlled food challenges in 26 children with AD.* Fifty-eight
percent of children had positive food challenges, with cutaneous symp-
toms exhibited in 91% of positive responses. In these children, 77% of
positive skin tests to foods were clinically irrelevant, emphasizing the
importance of food challenge in diagnosing food hypersensitivity. These
findings were confirmed by Burks et al in a study in which 46 children
with AD were studied using DBPCFC to confirm food allergen hypersen-
sitivity.'® Positive challenges were detected in 33% of patients, with 91%
reacting to only one or two foods and 96% of patients developing
skin symptoms during challenge. These groups have shown a direct
correlation between hypersensitivity to foods and development of AD.

Sampson et al evaluated hundreds of children with AD for evidence
of food hypersensitivity through the use of double-blind, placebo-con-
trolled food challenges to suspected foods. Egg, milk, peanut, fish, and
tree nuts reportedly account for the majority of positive food challenges;
egg sensitivity was the most prevalent.”’** Cutaneous symptoms, includ-
ing a pruritic, erythematous morbilliform rash involving the AD predi-
lection sites, were seen in 75% of positive challenges. Other symptoms
noted during positive challenge included respiratory and gastrointestinal
symptoms. All patients who were allergic to specific foods were placed
on an appropriate avoidance diet of that food. Virtually all patients
reported improvement in AD symptoms (i.e., either complete resolution
or marked clearing).”> ** Burks et al further delineated the role of food
hypersensitivity in AD by determining the usefulness of a limited panel
of food skin tests to screen for food allergy in children with AD. From
266 double-blind, placebo-controlled food challenges conducted in 165
children with AD, 60% had at least one positive prick skin test and 39%
were interpreted as having a positive challenge with seven foods (milk,
egg, peanut, soy, wheat, cod or catfish, cashew), accounting for 89% of
the positive challenges."” Using screening prick skin tests for these seven
foods, 99% of food-allergic patients could be identified appropriately. In
a study designed to evaluate the prevalence of food allergy in children
with AD, Eigenmann et al demonstrated that 37% of unsolicited children
with moderate-to-severe AD who were referred to a pediatric dermatolo-
gist had food allergy.

Laboratory studies have provided evidence for the role of food
allergy in AD. Infants and children with moderate-to-severe AD fre-
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quently have positive prick skin tests or food-specific IgE. Following a
positive food challenge or chronic ingestion of a known food allergen,
patients have evidence of increased mediator release, including increased
plasma histamine levels,* increased spontaneous basophil-histamine re-
lease,” eosinophil activation® and spontaneous release of a cytokine
(histamine-releasing factor) from mononuclear cells.”! These mediators,
in association with observed cutaneous hyperirritability to a variety of
stimuli, have diminished to normal levels after 6 to 9 months of food-
allergen avoidance. In addition to mast cell, basophil, and eosinophil
activation by way of food antigens, T-cell-mediated reactions have been
well documented. Food-allergen—specific T cells with a Th2-like cytokine
profile have been cloned from the lesional skin of peanut-allergic patients
with AD.® Skin-homing receptors, known as cutaneous lymphocyte
antigens (CLAs), are increased on T cells from casein-allergic patients
with AD compared with controls (see article by Leung elsewhere in this
issue).! These in vitro data strongly support the role of food allergens in
the pathogenesis of AD, especially in children.

In a study by Sampson that documented the natural history of
AD and food hypersensitivity, 26% of patients lost their clinical food
hypersensitivities during the first year of allergen avoidance, and 11%
lost reactivity during the second year.*® Although most children tend to
outgrow their food hypersensitivities and resolve their AD symptoms
with allergen avoidance, others manifest aeroallergen sensitivities that
seem to perpetuate the AD cycle. Longitudinal studies have supported
in part the role of maternal dietary restriction of some allergens (e.g.,
milk, egg, fish, shellfish, nuts, peanuts) during lactation for high-risk
infants. These studies have shown a delay or reduction in the develop-
ment of food allergy—associated disease in these infants.”” 7

Aeroallergens

Pollens

Pollens were the first aeroallergens reported in association with AD.
In 1918, Walker published case reports of several patients with worsen-
ing of AD after exposure to horse dander or ragweed.®” Other investiga-
tors have reported similar patients with seasonal exacerbation of AD
who demonstrated resolution of disease in a pollen-free environment or
during their off-season of sensitization.”? In the 1950s, Tuft et al con-
ducted the first definitive studies linking pollen and AD. These investi-
gators performed intranasal challenges with ragweed pollen in sensi-
tized patients and monitored them for signs of sweating in AD
predilection sites. Patients were dusted with a starch-iodine preparation
before inhalation of ragweed antigen. Sneezing and rhinorrhea devel-
oped immediately and were associated with pruritus and a bluish discol-
oration in predilection sites, indicative of sweating. Lesions typical of
AD developed hours later.®? Since then, investigators have shown posi-
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tive prick skin tests and patch tests to common pollens in patients with
seasonal distribution of AD.”? In one study of children with AD who
were tested with epicutaneous patch testing to dust mite, cockroach,
mold, and grass mix, 90% of patients developed eczematous lesions in
one or more AD predilection sites.”® Other investigators have shown
positive immediate skin tests to birch pollen in patients with AD who
had worsening of disease during the birch pollen season.** Investigators
also characterized allergen-specific T-cell lines from the lesional skin of
patients with AD, demonstrating a Th2-like, or atopic, cytokine profile
from these cells.*> ®® These specific allergen responses provide further
evidence for the role of pollens and other inhaled aeroallergens in some
patients with AD.

Molds

Mold allergens also have been implicated as causal factors in pa-
tients with AD. In 1939, Feinberg reported the association of increased
AD exacerbations and elevated atmospheric mold counts in 5 of 14
mold-sensitive patients.”® Kesten presented skin test findings on 2000
patients with AD, two-thirds of whom were less than 6 years of age.
Approximately 10% of adults and 25% of children had positive skin tests
to Alternaria, Aspergillus, and Penicillium.? Tuft et al induced symptoms
of dermatitis, including sweating and rash, in mold-sensitive patients
using an inhalation challenge model with Alternaria compared with talc
powder or pine pollen.®> Rash developed in sensitive patients within 12
to 24 hours and persisted for 4 to 5 days. Rajka also demonstrated
eczematous lesions in two of five atopic individuals with AD following
inhalation of mold extract.*® Patch testing with fungi, including Cla-
dosporium, Alternaria, and Candida, have shown allergen-specific de-
velopment of typical eczematous lesion with increased expression of
Langerhans’ and dendritic cells in lesional biopsies.”® More work is
needed regarding the contribution of mold hypersensitivity in the patho-
genesis of AD.

House Dust Mite

House dust mite allergy has the largest body of scientific and clinical
data linking aeroallergens and atopic diseases. Sensitivity to dust mite
was first examined in patients with asthma, and early on clinicians
suggested a causal link between dust mite allergy and development of
AD."™ ¢ Platts-Mills et al performed extensive studies of dust mite anti-
gen and atopic disease association.* Positive prick skin testing and patch
testing to dust mite antigen in patients with AD has been shown.®
Further evidence is provided in a study that demonstrated skin lesion
flares in patients with AD after a bronchial challenge with dust mite
allergen, with more severe flares observed in patients with coexisting
airway disease.” ® In an environmental epidemiologic survey, the homes
of patients with moderate-to-severe AD showed a higher dust mite
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concentration than controls.* Elevated serum levels of dust mite—specific
antibody and increased basophil sensitivity also have been shown in
patients with AD compared with controls.” Several groups of investiga-
tors demonstrated an increased Th2-like allergen-specific T-cell response
with enhanced production of interleukin-4 (IL-4) and IL-5 in patients
with AD and evidence of dust mite allergy.® % 4 % Wierenga et al
derived T-cell clones from Der pl patch-tested sites from patients with
AD and dust mite hypersensitivity. These clones were differentiated into
Tyl and Th2 cell types, with a predominance of Th2-like T-cell clones
detected in patients with AD.” Perhaps the best clinical evidence for the
role of dust mite allergen in AD comes from reports of patients who
show improvement when living in a dust-free environment and then
relapse after re-exposure to dust mite.> % 2

Animal Danders and Cockroach Allergens

Two other types of aeroallergens are believed to aid in the pathogen-
esis of AD—animal danders and cockroach allergens. These allergen
groups have been studied in association with asthma and allergic rhinitis
and are believed to be important factors in certain susceptible individu-
als. Less scientific information is available with regard to AD. Of the
animal danders, cat and dog dander are implicated most commonly in
atopic disease states. Cockroach allergens have been recognized in atopic
disease, especially in endemic areas and climates, such as in inner-city
environments. In a one study of children with AD, many patients had
positive prick and intradermal skin tests to animal dander and cock-
roach, indicating the possible relevance of these allergens in atopic
disease.® Other investigators reported positive skin or patch testing to a
variety of aeroallergens, including animal danders, in patients with
AD.>? The positive skin tests to danders correlated with the danders
identified in the patients’ environments. T-cell proliferation and increase
in antigen-processing cells have been seen in skin lesions in patients
sensitive to cat dander and other aeroallergens.’ More studies are
needed to define the role of animal dander and cockroach allergens
in AD.

Microorganisms

Bacteria

The role of microorganisms in the pathogenesis of AD has received
much attention. Their potential role as complicating skin pathogens has
long been recognized as important, but their role as allergens that
perpetuate the allergic response has been of particular interest. It is
postulated that the altered skin barrier seen in patients with AD provides
a portal of entry for various pathogens to gain access to the immune
system, thus activating mast cells, basophils, Langerhans’ cells, and
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other immune cells.”? The primary classes of microorganisms involved
include bacteria, fungi, and yeasts.

The most extensively studied and widely recognized microorganism
known to trigger AD is S. aureus. Staphylococcal skin colonization of
affected and normal skin has been shown to be increased in patients
with AD compared with controls.®®* S. aureus colonization can be demon-
strated in over 90% of lesions in patients with AD.*

Evidence for an IgE-mediated mechanism has been supported by
reports of increased CD23 (low-affinity receptor for IgE) expression
in cells from patients with AD following stimulation with S. aureus.*®
Investigators have focused on the role of staphylococcal exotoxins in the
disease cycle of AD (see article by Leung elsewhere in this issue).
Elevated IgE-specific antistaphylococcal antibodies have been found in
the sera of patients with AD." Leung et al reported specific IgE antibod-
ies to staphylococcal exotoxins (e.g., TSST-1, endotoxins A and B) pro-
duced by staphylococcal organisms grown from the skin of 32 of 56
patients with A.*' Basophils from 10 patients with IgE antibodies to
these exotoxins released histamine in response to specific staphylococcal
exotoxins. Basophils from normal individuals or from patients with AD
but without IgE antiexotoxin antibodies failed to release histamine after
exotoxin stimulation.®® These investigators and others have suggested
that these exotoxins function as disease-promoting agents through their
action as superantigens.®> These superantigens perpetuate the immune
response in AD by stimulating T-cell activation and proliferation,' stim-
ulating T-cell-dependent production of toxin-specific IgE,* and facilitat-
ing T-cell homing.>

To further emphasize the role of S. aureus in the AD process, it has
been demonstrated that patients with AD show a better clinical response
when treated with combinations of antistaphylococcal antibiotics and
topical steroids than with steroids alone (see article by Boguniewicz
Nicol elsewhere in this issue).** Other bacteria, such as streptococcal
species, may be important, but little clinical or investigative information
exists to document their role.

Yeast and Fungi

Various species of yeast organisms have been implicated as causal
factors in the pathogenesis of AD. P. ovale and its gestational counterpart
P. orbiculare are lipophilic yeasts that may inhabit the skin of all individu-
als with predilection for the neck, face, and upper trunk.’ Colonization
is seen more commonly in older children and adults than in infants and
younger children. Correlation between active AD lesions and specific
IgE antibodies to P. ovale have been demonstrated by way of prick skin
testing and serum analysis using RAST.? ¢ Wessels et al showed the
presence of P. ovale—specific IgE antibodies in 49% of patients with AD.®
Patients with head, neck, and upper trunk distribution of AD lesions
and evidence of specific antibodies to P. ovale have been reported to
show clinical improvement following ketoconazole therapy. Although
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not conclusive, these data suggest the pathogenic role of Pityrosporum
species in some patients with AD and emphasize the need for consider-
ation when refractory AD in the typical head and neck distribution is
seen, especially in older children and adults. The possible role of other
yeasts, such as Candida albicans, Trichophytan, and Malassezia furfur, have
been implicated in the pathogenesis of AD.® Specific IgE antibodies to
M. furfur have been detected in 70% of sera from M. furfur—sensitized
patients with AD. More extensive study is needed regarding the role of
these yeasts in the pathogenesis of AD.

ENVIRONMENTAL TRIGGERS OF ATOPIC DERMATITIS

The course of AD is influenced by many primary and secondary
factors that are often difficult to separate. Environmental factors fre-
quently act as triggers that cause exacerbations of disease, yet they are
not the primary causes of the underlying disease. These triggers include
the following:

Climate
Extremes of temperature and humidity
Chemical irritants
Laundry detergents and bleaches
Soaps
Household cleaners
Perfumed lotions
Physical irritants
Scratching
Sweating
Synthetic fabrics (e.g., wool)
Coarse bedding
Acidic foods
Infection
Psychosocial stressors
Chronic disease
Emotional stress
Sleep disturbance
Occupation
Irritant exposures

Climate

Several environmental factors can influence the course of disease in
AD. One of the most important, yet often obscure, factors is climate.
Individuals respond differently to various climatic influences. Most au-
thors report disease intensification during the winter months and great-
est comfort during the summer months. Rajka reported that improve-



TRIGGERS OF ATOPIC DERMATITIS 63

ment during the summer may result from better sebum and sweat
secretion, ultraviolet rays from sun exposure, exposure to water during
swim activities, reduced exposure to indoor allergens (i.e., dust mite and
molds), less exposure to infection, and less psychosocial stressors during
summer vacations. He also mentions that some of these same influences
may aggravate the skin condition of other patients.*! Tuft et al noted
that the impaired sweating mechanism makes excess sweating and
strong heat adverse factors in patients with AD.®* Ultraviolet light expo-
sure without appropriate skin protection also can be harmful. Although
indoor allergen exposure may be minimized during summer months,
outdoor allergen exposure (i.e., grass pollens) may be exacerbating in
some regions. As a general rule, cold dry weather is more aggravating
to patients with AD secondary to the drying effect.* Hot humid weather
also may be aggravating because of increased perspiration and increased
potential for secondary skin infection. Extremes or sudden changes of
any climatic condition (i.e., temperature, humidity) can be aggravating
to patients with AD and are most likely secondary to an impaired ability
for immediate skin adaptation.”® As previously stated, these factors are
only secondary in the large majority of patients and vary individually.

Chemical Irritants

Laundry detergents, bleaches, soaps, and household cleaning chemi-
cals act as irritants for patients with AD. Mild laundry detergents with-
out bleach generally are tolerated better. Washing clothing through a
rinse cycle twice usually ensures removal of the detergent and may be
beneficial in some sensitive patients. Mild, unscented skin soaps also
should be used for bathing: They are generally less drying, less irritating,
and less likely to induce pruritus. Skin should be protected from house-
hold cleaners by wearing protective gloves or clothing. The skin barrier
frequently is altered in AD and does not withstand the general intrusions
that normal skin can endure.

Physical Irritants

Scratching because of severe skin pruritus is a hallmark of AD.% #
AD frequently is called “the itch that rashes” because of observations of
rash development only in areas triggered by scratching.®® Scratching can
initiate or perpetuate the acute and chronic processes of AD, resulting
in denuded skin and providing a portal of entry for allergens and
microbes.*

Another prominent finding in patients with AD is an impaired
sweating mechanism. Several investigators have documented this phe-
nomenon with patients demonstrating less sweating under periods of
stimulation.> *' Patients frequently complain of increased pruritus dur-
ing periods of sweating. An increased transepidermal water loss also
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has been noted, which has been attributed to fewer sebaceous glands
and less total lipid content of AD skin.*> All of these findings contribute
to the clinical manifestations of dry skin and increased pruritus.

Factors other than primary irritants (i.e., allergens, infection) may
complicate the course of AD. Clothing fabrics can influence the comfort
level and amount of pruritus experienced by patients with AD. Wool
fabrics provide the most irritation and should be avoided. Synthetic
fibers such as nylon and polyester also may be tolerated poorly by some
individuals because of abnormal sweating mechanisms. Cotton is the
fabric of choice for patients with AD; generally it provides the most
comfort and is the least pruritic. The use of cotton clothing should be
emphasized.

Foods as Irritants

Some foods also can act as triggers of irritation and pruritus. Certain
fruits and vegetables, such as tomatoes and citrus fruits, are especially
irritating in some individuals. Foods commonly reported as irritants
include tomatoes, oranges, grapefruits, and strawberries. These foods
are not primary allergens but are irritants that cause pruritus because of
their acidic composition.

Psychosocial Factors

Most clinicians agree that psychosocial factors influence the disease
process of AD and that these factors provide important secondary trig-
gers to disease pathogenesis and ultimate regimen adherence and dis-
ease control (see article by Bender elsewhere in this issue). Emotional
and psychosocial stresses, job or school tension, and unstable or unsup-
portive home environments can contribute as exacerbating factors. As
previously noted, “prurigo Besnier” (described in 1892) was reported in
association with a nervous disorder in patients.” Some investigators
have stated that these psychologic influences may lead to autonomic
dysregulation, abnormal vascular responses, and mediator release that
all act to trigger an adverse response.* The chronic pruritus seen in all
patients with AD, especially those with severe disease, causes sleep
disturbance, hyperirritability, and emotional distress that contribute to
the viscous cycle.® * Although not primary causes of disease, these
issues must be addressed in caring for patients with AD to provide
maximal symptomatic relief during periods of disease exacerbation.
These issues are especially important in children and adolescents and
occasionally may require psychologic intervention.
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Occupation

Choice of career or occupation strongly may influence the disease
state for some adult patients with AD. Surveys have reported more
frequent atopic dermatitis in occupations in which exposure to dust,
wool, textiles, or chemicals are common.*' The dry, hyperirritable skin
of AD is prone to cracking, scaling, and infection following exposure to
irritants. For this reason, patients in a workplace of high exposure have
frequent or persistent flares of disease. Studies have reported that 65%
to 75% of patients with AD report hand eczema, and many of these
cases are related to nonspecific irritants in the workplace.* The conse-
quences of hand dermatitis and exacerbation of AD may be serious in
some individuals, requiring a change of duties or occupation to mini-
mize exposure to irritants.

DIAGNOSIS AND ASSESSMENT OF TRIGGERS

Atopic dermatitis typically begins early in life, most commonly with
skin lesions developing in the first 6 months.? # Although this pattern
is typical, alterations in presentation frequently occur. A careful history
can be useful in making the diagnosis of AD and identifying possible
triggers. A careful history often uncovers an exacerbating factor that is,
at first, not apparent to the patient or physician. The physical examina-
tion may provide additional information regarding triggers of AD. Aller-
gic shiners, conjunctivitis, rhinitis, and asthma signs and symptoms are
indicative of allergic disease and suggest the possibility of allergen
triggers. Open, erythematous or oozing, crusting skin excoriations sug-
gest the presence of bacterial infection complicating AD. A head and V-
neck distribution of rash, especially in older children and adults, may
suggest superinfection with the yeast P. ovale. Linear scratches indicate
poorly controlled pruritus, which further can trigger the cycle through
the release of local cellular mediators and provide a portal of entry for
microorganisms and allergens to the AD skin.*

Laboratory Findings

Laboratory tests provide few clues to the diagnosis of AD. Several
parameters can be helpful in eliciting triggering agents and underlying
causes of disease, but none are diagnostic. Peripheral blood eosinophilia
and elevated serum IgE levels commonly are seen in patients with AD,
however, elevated IgE levels have been seen in nonatopic patients with
AD, providing little practical benefit in the diagnosis or management of
patients with AD. Prick skin tests to various aeroallergens and food
allergens commonly are used in the assessment of AD and provide the
most sensitive test for allergen detection. Knowledge of the allergens
eliciting positive skin test reactions can be used as a clinical guide for
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the management of disease and detection of exacerbating conditions;
however, a positive skin test to an aeroallergen or a food allergen may
not have strict clinical relevance and must be analyzed in light of the
clinical history or food challenge, respectively. For aeroallergen sensitiv-
ity, findings of seasonal distribution of skin symptoms or other associ-
ated disease, such as allergic rhinitis and asthma, may provide additional
clues for interpreting positive skin tests and instituting appropriate
avoidance procedures. In the case of food allergen sensitivity, Sampson
and Albergo found prick skin tests had an excellent negative predictive
accuracy of 82% to 100% but a poor, highly variable, positive predictive
accuracy of 25% to 75% when compared with blinded food challenge.*®
RASTs provide another, less sensitive, method of evaluating a patient
for the presence of IgE antibody to specific allergens in the serum. They
can be performed on patients with AD in whom the extent of body-
surface involvement and severity of the dermatitis prohibits skin testing.
Although RASTs have an overall lower predictive value for most aller-
gens than epicutaneous tests, Sampson and Ho reported a correlation of
specific IgE, as measured using the CAP-RAST (Pharmacia Diagnostics,
Uppsala, Sweden) system, with clinical predictability for food allergy
diagnosis for at least some of the major food allergens, including milk,
eggs, and peanuts.®? Skin culture of affected, refractory AD skin can
provide information regarding bacterial or fungal superinfection as a
trigger of disease activity.

TRIGGER CONTROL IN ATOPIC DERMATITIS

At present there are no known cures for AD, and current therapy is
largely symptomatic. Certain therapeutic measures can be instituted that
dramatically reduce symptoms and provide better disease control (see
also article by Boguniewicz and Nicol elsewhere in this issue).

Environmental Control

Environmental control measures, in the form of minimizing allergen
exposure and pruritic stimuli, should be instituted in all patients with
AD. Minimization of extreme fluctuations of temperature and humidity
results in less pruritus. Sweating induces pruritus in many patients
with AD; therefore, a moderate temperature environment should be
maintained. Clothing should be loose and free of wool. Generally, the
best-tolerated fabrics are cotton. Coarse fabrics in clothing and bedding
should be avoided. Complete rinsing of detergents, soaps, and bleach
from clothing and bedding minimizes their potential irritation. Occupa-
tional avoidance of aggravating agents such as chemicals, irritants, and
solvents should be instituted by older patients with AD. Minimization
of emotional stress also lessens the potential for pruritus and skin flares.
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Avoidance of Environmental Allergens

Avoidance of known aeroallergens should be instituted when possi-
ble. The most easily avoided allergens are dust mites and animal dan-
ders. Dust mite-sensitive patients should institute full dust-mite avoid-
ance procedures, consisting of plastic or hypoallergenic covers that
encase mattresses and pillows, removal of all feather pillows and stuffed
animals from the patient’s room, weekly high-temperature washing of
bedding, and removal of carpeting and draperies from the patient’s
room when practical. Animals (especially furry pets like cats and dogs)
should be removed from the home, and contact should be minimized.
Appropriate cleaning and insecticide application to the home environ-
ment can help reduce cockroach allergen. Practical avoidance of other
aeroallergens (e.g., cut grass, open windows during allergy season)
should be attempted and tailored to known sensitivities on an individ-
ual basis.

Dietary Elimination of Food Allergens

In patients with food hypersensitivity, food allergen avoidance re-
sults in improvement of AD.”* Many investigators have shown that by
following a strict avoidance diet of relevant food allergens, patients
experience symptomatic relief of pruritus and clearing of skin rash.” 165
Because of the high false-positive rate of prick skin testing and RAST
for food allergens, an elimination diet followed by a blinded (single- or
double-blind) or open food challenge should be performed to confirm
clinical reactivity to a particular food, unless a convincing history of
anaphylaxis is obtained. An exception may be applicable when an ele-
vated CAP-RAST is obtained that demonstrates a greater than 90% to
95% likelihood that a patient will have a positive food challenge.
Extensive elimination diets should not be prescribed on the basis of skin
test positivity alone because of the obvious nutritional complications.
The period of dietary restriction is allergen dependent but generally
should occur for 1 to 2 years before reintroduction or rechallenge with
the implicated food.” >

Appropriate Skin Care Regimen

General measures to reduce skin trauma caused by scratching
should be instituted. Appropriate bedding and clothing can help mini-
mize itching. In infants and children, gloves and socks can be used to
reduce scratching, especially during sleep. Fingernails should be
trimmed to minimize skin trauma from scratching.

Skin hydration is an extremely important measure in controlling the
rash and pruritus associated with AD. Daily soaking baths hydrate
the chronically dry skin of AD and reduce the likelihood of bacterial
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superinfection, both of which reduce pruritus and skin flares. Lubricants
provide symptomatic relief for dryness and pruritus of AD skin and
should be applied to the skin immediately following bathing and at
additional times during the day. Lubricants should be free of alcohols
and perfumes, which can be irritating and drying. Of major importance
in the successful treatment of AD is interruption of the itch—-scratch cycle
through use of scheduled antihistamine medications. These medications
dramatically reduce itching and reduce sleep disturbance in patients
with AD. Control of the inflammatory component of AD should be
maintained when lesions are present. Anti-inflammatory options include
topical corticosteroids, topical tacrolimus, and oral corticosteroids (use
reserved for severe, refractory cases). These medications work to dimin-
ish the inflammatory cell proliferation and mediator release in the le-
sional skin, providing additional control through direct blunting of the
inflammatory process. The use of oral antimicrobials should be used
liberally in the patients with AD and documented or suspected bacterial
superinfection. Improved skin care regimen with more frequent bathing
also may help to reduce the bacterial load. For documented fungal or
yeast superinfection, several investigators have advocated the use of
topical agents, such as Sebulex or Selsun shampoo, and oral antifungal
agents to fight fungal growth.

Although allergen immunotherapy has been useful in some atopic
conditions (i.e., allergic rhinitis), its role in the treatment of AD has been
limited. In clinical practice, immunotherapy frequently acts as a trigger
of AD, exacerbating the condition rather than providing relief.

Psychotherapy

Atopic dermatitis is a very aggravating chronic disease that can be
emotionally challenging for patients and families. Emotional distress
and problems can trigger episodes of pruritus and worsen AD. Young
patients and their families may have difficulty understanding and cop-
ing with this chronic condition and may need help to establish parame-
ters for discipline without adding to the emotional tension of an already
aggravated child. Older children and adolescents also may experience
body-image problems related to the obvious skin abnormalities. For
these reasons, some patients and their families benefit from social service
support and psychologic counseling that address these issues.?*

SUMMARY

The list of potential triggers associated with disease pathogenesis
and clinical symptoms for patients with atopic dermatitis are vast. The
role of allergens is clearly very important, but nonallergic triggers that
often can hamper clinical care are equally significant. A careful history
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and appropriate diagnostic testing together with a comprehensive treat-
ment program can provide disease-modifying and life-altering results
for patients with atopic dermatitis.

References

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

. Abernathy-Carver KJ, Sampson HA, Picker L], et al: Milk-induced eczema is associated

with the expansion of T cells expressing cutaneous lymphocyte antigen. ] Clin Invest
95:913-918, 1995

. Adinoff AD, Tellez P, Clark RAF: Atopic dermatitis and aeroallergen contact sensitivity.

J Allergy Clin Immunol 81:736-742, 1988

. Atherton DJ, Soothill JE, Sewell M, et al: A double-blind controlled crossover trial of

an antigen-avoidance diet in atopic eczema. Lancet 1:401-403, 1978

. Beck HI, Korsgaard J: Atopic dermatitis and house dust mites. Br ] Dermatol 120:245-

251, 1989

. Besnier E: Premiere note et observations preliminares pour servir introduction a Petude

des prurigo diathesiques. Ann de Dermatol et Syphil 23:634-648, 1892

. Bock SA, Lee WY, Remigio LK, et al: Studies of hypersensitivity reactions to foods in

infants and children. J Allergy Clin Immunol 62:327-334, 1978

. Bock SA, Atkins FM: Patterns of food hypersensitivity during sixteen years of double-

blind, placebo-controlled food challenges. ] Pediatr 117:561-567, 1990

. Braunstein B, Deuell B, Platts-Mills TAE: Atopic dermatitis associated with dermato-

phyte infection and Trichophyton hypersensitivity. Cutis 51:191-192, 1993

. Brinkman L, Aslander MM, Raaijmakers JAM, et al: Bronchial and cutaneous responses

in atopic dermatitis patients after allergen inhalation challenge. Clin Exper Allergy
27:1043-1051, 1997

Broberg A, Faergemann J, Johansson S, et al: Pityrosporum ovale and atopic dermatitis
in children and young adults. Acta Derm Venereol 72:187-192, 1992

Brunsting LA: Atopic dermatitis of young adults. Arch Dermatol Syph 34:935-957, 1936
Bruynzeel-Koomen CAFM, Bruynzeel PLB: A role for IgE in patch test reactions to
inhalant allergens in patients with atopic dermatitis. Allergy 43:15-21, 1988

Buckley CC, Ivison C, Poulter LW, et al: FceR11/CD23 receptor distribution in patch
test reactions to aeroallergens in atopic dermatitis. ] Invest Dermatol 99:184-188, 1992
Bunikowski R, Mielke M, Skarabis H, et al: Prevalence and role of serum IgE antibodies
to Staphylococcus aureus-derived superantigens SEA and SEB in children with atopic
dermatitis. ] Allergy Clin Immunol 103:119-124, 1999

Bunikowski R, Mielke MEA, Skarabis H, et al: Evidence for a disease promoting effect
of Staphylcoccus aureau-derived exotoxins in atopic dermatitis. ] Allergy Clin Immunol
105:814-819, 2000

Burks AW, Mallory SB, Williams LW, et al: Atopic dermatitis: Clinical relevance of
food hypersensitivity reactions. ] Pediatr 113:447-451, 1988

Burks AW, James JM, Hiegel A, et al: Atopic dermatitis and food hypersensitivity
reactions. ] Pediatr 132:132-136, 1998

Campbell DE, Kemp AS: Proliferation and production of interferon-gamma (IFN-vy)
and IL-4 in response to Stapylococcus aureus and Staphylococcal superantigen in child-
hood atopic dermatitis. Clin Exp Immunol 107:392-397, 1997

Chapman MD, Rowntree S, Mitchell EB, et al: Quantitative assessments of IgG and
IgE antibodies to inhalant allergens in patients with atopic dermatitis. ] Allergy Clin
Immunology 72:27-33, 1983

Clark RAF, Adinoff AD: Aeroallergen contact can exacerbate atopic dermatitis: Patch
tests as a diagnostic tool. ] Am Acad Dermatol 21:863-869, 1989

Coca A, Cooke R: On the classification of the phenomena of hypersensitiveness. ]
Immunol 8:163-182, 1923



70

22.
23.
24.
25.
. Harving H, Korsgaard ], Dahl R, et al: House dust mites and atopic dermatitis: A case-
27.
28.

29.
30.

31.

32.
33.

34.

35.
36.

37.

38.

39.
40.

41.
42.
43.

44.

45.

46.

JONES

Eigenmann PA, Sicherer SH, Borkowski TA, et al: Prevalence of IgE-mediated food
allergy among children with atopic dermatitis. Pediatrics 101:e8, 1998

Feinberg SM: Seasonal atopic dermatitis: The role of inhalant allergens. Arch Dermatol
Syphil 40:200-207, 1939

Gil KM, Sampson HA: Psychological and social factors of atopic dermatitis. Allergy
95:84-89

Hanafin JM: Atopic dermatitis. ] Allergy Clin Immunol 73:211-222, 1984

control study on the significance of house dust mites as etiologic allergens in atopic
dermatitis. Ann Allergy 65:25-31, 1990

Hill DJ, Lynch BC: Elemental diet in the management of severe eczema in childhood.
Clin Allergy 12:313-315, 1982

Hoeger PH, Niggeman B, Schroeder C: Enhanced basal and stimulated PMN chemilu-
minescence activity in children with atopic dermatitis: Stimulatory role of colonizing
staphylococci? Acta Paediatr 81:542-546, 1992

Kesten BM: Allergic eczema. N Y State ] Med 54:2441-2450, 1954

Kodama A, Horikawa T, Suziki T, et al: Effect of stree on atopic dermatitis: Investiga-
tion in patients after the great Hanshin earthquake. J Allergy Clin Immunol 104:173—
176, 1999

Leung DYM, Harbeck R, Bina P, et al: Presence of IgE antibodies to staphylococcal
exotoxins on the skin of patients with atopic dermatitis. J Clin Invest 92:1374-1380,
1993

Leung DYM: Atopic dermatitis: new insight and opportunities for therapeutic interven-
tion. J Allergy Clin Immunol 105:860-876, 2000

Leyden JJ, Marpeles RR, Kligman AM: Staphylococcus aureus in lesions of atopic
dermatitis. Br ] Dermatol 90:525-530, 1974

Magnarin M, Knowles A, Ventura A, et al: A role for eosinophils in the pathogenesis
of skin lesions in patients with food-sensitive atopic dermatitis. ] Allergy Clin Immunol
96:200-208, 1995

Mitchell EB, Chapman MD, Pope FM, et al: Basophils in allergen-induced patch test
sites in atopic dermatitis. Lancet 1:127-129, 1982

Mudde GC, van Reijsen FC, Bruijnzeel-Koomen CAFM: IgE-positive Langerhans cells
and Tiy, allergen-specific T cells in atopic dermatitis. ] Invest Dermatol 99:103S, 1992
Nissen D, Pedersen LJ, Skov PS, et al: IgE-binding components of staphylococcal
enterotoxins in patients with atopic dermatitis. Ann Allergy Asthma Immunol 79:403—
408, 1997

Nordvall SL, Lindgren L, Johansson SGO, et al: IgE antibodies to Pityrosporum orbiculare
and Staphylococcus aureus in patients with very high serum total IgE. Clin Exp Allergy
22:756-761, 1992

Platts-Mills TAE, Mitchell EB, Rowntree S, et al: The role of dust mite allergens in
atopic dermatitis. Clin Exp Dermatol 8:233-237, 1983

Rajka G: Studies in hypersensitivity to molds and staphylococci in prurigo Besmier
(atopic dermatitis). Acta Derm Venereol 43:21-39, 86-102, 1963

Rajka G: Essential Aspects of Atopic Dermatitis. Berlin, Springer-Verlag, 1989, pp 1-261
Ramb-Lindhauer C, Feldmann A, Roote M, et al: Characterization of grass pollen
reactive T-cell lines derived from lesional atopic skin. Arch Dermatol Res 283:71-76,
1991

Rasanen L, Reunala T, Lehto M, et al: Immediate and delayed hypersensitivity reactions
to birch pollen in patients with atopic dermatitis. Acta Derm Venereol 72:193-196,
1992

Renz H, Jujo K, Bradley KL, et al: Enhanced IL-4 production and IL-4 receptor
expression in atopic dermatitis and their modulation by interferon-gamma. ] Invest
Dermatol 99:403-408, 1992

Ring J, Abeck D, Neuber K: Atopic eczema: Role of microorganisms on the skin
surface. Allergy 47:265-269, 1992

Sager N, Feldmann A, Schilling G, et al: House dust mite-specific T cells in the skin



47.

48.

49.
50.

51.

52.

53.
54.
55.
. Sicherer SH, Sampson HA: Food hypersensitivity and atopic dermatitis: Pathophysiol-

57.

58.
59.

60.
61.

62.
63.

64.

65.

66.

67.

68.

69.

70.

TRIGGERS OF ATOPIC DERMATITIS 71

of subjects with atopic dermatitis: Frequency and lymphokine profile in the allergen
patch test. ] Allergy Clin Immunol 89:801-810, 1992

Sampson HA: Role of immediate food hypersensitivity in the pathogenesis of atopic
dermatitis. ] Allergy Clin Immunol 71:473-480, 1983

Sampson HA, Albergo R: Comparison of results of skin tests, RAST, and double-blind,
placebo-controlled food challenges with atopic dermatitis. ] Allergy Clin Immunol
74:26-33, 1984

Sampson HA, Jolie PL: Increased plasma histamine concentrations after food chal-
lenges in children with atopic dermatitis. N Engl ] Med 311:372-376, 1984

Sampson HA, Scanlon SM: Natural history of food hypersensitivity in children with
atopic dermatitis. ] Pediatr 115:23-27, 1989

Sampson HA, Broadbent KR, Bernheisel-Broadbent J: Spontaneous release of histamine
from basophils and histamine-releasing factor in patients with atopic dermatitis and
food hypersensitivity. N Engl ] Med 321:228-232, 1989

Sampson HA, Ho DG: Relationship between food-specific IgE concentrations and the
risk of positive food challenges in children and adolescents. J Allergy Clin Immunol
100:444-451, 1997

Sampson HA: Food allergy. Part 1: Immunopathogenesis and clinical disorders. |
Allergy Clin Immunol 103:717-728, 1999

Sampson HA: Food allergy. Part 2: Diagnosis and management. ] Allergy Clin Immunol
103:988-989, 1999

Schloss O: A case of allergy to common foods. Am J Dis Child 11:441-454, 1912

ogy, epidemiology, diagnosis, and management. ] Allergy Clin Immunol 104:5114—
5122, 1999

Sigurs N, Hattevig G, Kjellman B: Maternal avoidance of eggs, cow’s milk, and fish
during lactation: Effect on allergic manifestation, skin-prick tests and specific IgE
antibodies in children at age 4 years. Pediatrics 89:735-739, 1992

Smith HL: Buckwheat poisoning with a report of a case in man. Arch Intern Med
3:350-359, 1909

Strickland I, Hauk PJ, Trumble AE, et al: Evidence for superantigen involvement in
skin homing of T cells in atopic dermatitis. ] Invest Dermatol 112:249-253, 1999
Talbot F: Eczema in childhood. Med Clin North Am 1:985-996, 1918

Tuft L: Importance of inhalant allergens in atopic dermatitis. ] Invest Dermatol 12:211—
219, 1949

Tuft L, Tuft HS, Heck VM: Atopic dermatitis: Role of the sweating mechanism. J Invest
Dermatol 15:333-337, 1950

Tupker RA, De Monchy AGR, Coenraads PJ, et al: Induction of atopic dermatitis by
inhalation of house dust mite. ] Allergy Clin Immunol 97:1064-1070, 1996

van der Heijden FL, Wierenga EA, Bos JD, et al: High frequency of IL-4-producing
CD4+ allergen-specific T lymphocytes in atopic dermatitis lesional skin. J Invest
Dermatol 97:389-394, 1991

van Reijsen FC, Bruijnzeel-Koomen CAFM, Kalthoff FS, et al: Skin-derived aeroaller-
gen-specific T-cell clones of Th2 phenotype in patients with atopic dermatitis. ] Allergy
Clin Immunol 90:184-192, 1992

van Reijsen F, Felius A, Wauters AK, et al: T-cell reactivity for a peanut-derived
epitope in the skin of a young infant with atopic dermatitis. ] Allergy Clin Immunol
101:207-209, 1998

Walker C: Causation of eczema, urticaria and angioneurotic edema. JAMA 70:897—
900, 1918

Wananukul S, Huiprasert P, Pongprasit P: Eczematous skin reaction from patch testing
with aeroallergens in atopic children with and without dermatitis. Pediatr Dermatol
10:209-213, 1993

Wessels MW, Doeks G, Van Ieperen-Van Dijk AG, et al: IgE antibodies to Pityrosporum
ovale in atopic dermatitis. Br ] Dermatol 125:227-232, 1991

Wierenga EA, Snoek M, Jansen HM, et al: Human atopen-specific types 1 and 2 T
helper cell clones. ] Immunol 147:2942-2949, 1991



72

71.

72.

73.

JONES

Wise E, Sulzberger M: Yearbook of Dermatology and Syphilology. Chicago, Year Book
Publishers, 1933, pp 31-70

Wauthrich B: Atopic dermatitis flare provoked by inhalant allergens. Dermatologica
178:51-53, 1989

Zeiger R, Heller S: The development and prediction of atopy in high-risk children:
Follow-up at seven years in a prospective randomized study of combined maternal
and infant food allergen avoidance. ] Allergy Clin Immunol 95:1179-1190, 1995

Address reprint requests to
Stacie M. Jones, MD

1120 Marshall Street, Slot 512-13
Little Rock, AR 72202



	TRIGGERS OF ATOPIC DERMATITIS
	ALLERGENS AS TRIGGERS OF ATOPIC DERMATITIS
	Food Allergens
	Aeroallergens
	Pollens
	Molds
	House Dust Mite
	Animal Danders and Cockroach Allergens

	Microorganisms
	Bacteria
	Yeast and Fungi


	ENVIRONMENTAL TRIGGERS OF ATOPIC DERMATITIS
	Climate
	Chemical Irritants
	Physical Irritants
	Foods as Irritants
	Psychosocial Factors
	Occupation

	DIAGNOSIS AND ASSESSMENT OF TRIGGERS
	Laboratory Findings

	TRIGGER CONTROL IN ATOPIC DERMATITIS
	Environmental Control
	Avoidance of Environmental Allergens
	Dietary Elimination of Food Allergens
	Appropriate Skin Care Regimen
	Psychotherapy

	SUMMARY
	References


