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Accompanying this supplement is a patient handout, which can be found
on page 11 (inside back cover). This handout, The Rules, was created to
provide patients with atopic dermatitis with a reference for starting a skin
care regimen, including the importance of using the right cleansers and mois-
turizers. The handout also includes tips for avoiding triggers, the value of
wet wraps, information about how to prevent infection and information about
using corticosteroids.

We hope that you’ll copy this handout or download it from skinandaging.com
to give to your atopic dermatitis patients so that they have written instructions
they can refer to that will reiterate what you discuss with them in your office.

Patient-Education Handout
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THE RULES
Starting a Skin Care Regimen
• Bathe in lukewarm water for 15 minutes or less, once per day.
Avoid hot water and soaking. This helps to gently exfoliate dead
skin cells without over-drying.
• Use gentle hydrating cleanser, avoid bubble baths and cleanse at
the end of bath time to limit the cleanser-chemical exposure.
• Shampoo scalp 1–2 x/week for 10–15 minutes. Use a shampoo
without cocamidopropyl betaine or formaldehyde-releasing
preservatives.*
• Pat skin dry and thickly apply a ceramide-containing moisturizer
from head to toe while skin is still damp. Moisturizer should be
applied 2x/day. If using a jar, remove the entire application quan-
tity from the jar at the beginning of the application to prevent
contamination of the jar with application fingers. 
• Apply medicated cream to rough, red and/or scaly areas 2x/day
(BEFORE moisturizer).

Avoiding Triggers
• Buy fragrance-free laundry detergents, fabric softeners, soaps,
shampoos, etc. Don’t use fragranced, scent-free or unscented
products, which may contain fragrances or masking scents.
• Purchase a hypoallergenic mattress cover and pillowcase to pro-
tect from dust mites. 
• Use comforters that contain wool from sheep that are pesticide-
free, hypoallergenic, and resistant to mold, mildew, and dust-
mites.
• Vacuum all areas at least 1–2 x/week to decrease dust exposure.
• Consider purchasing a showerhead filter and placing water filters
throughout the house to remove excess minerals and chlorine
from water.
• Keep a food diary to see if skin flares correlate with certain foods.
If you suspect a link, try eliminating one product or food at a
time and (re)introduce foods slowly over a couple of days.

Controlling the Itch
• Scratching worsens atopic dermatitis because it disrupts the skin’s
natural barrier and causes it to become more reactive.
• Use emollients with a ceramide to restore the skin’s natural
moisture barrier.
• Antihistamines are oral medications that can help suppress itch.
However, some may cause drowsiness. They can be used with

the guidance of your healthcare provider, as severe cases may re-
quire prescription antihistamines.
• Use wet wraps to lock in moisture, assist the skin-penetration
of topical treatment and provide an additional barrier. (See
more below.)

WET WRAPS 
1. Apply only for a few days and with healthcare provider knowl-
edge.

2. Wet skin. Apply topical steroid to the dermatitis, followed by
moisturizer. 

3. Wrap with single-layer damp gauze dressing followed by dry-
layer wraps.

4. Cover with additional barrier, such as the top of a tube sock.
5. Wash hands well after steroid application. 
6. Leave on overnight. 

Countering Skin Infections and Colonization from 
Staphylococcus aureus
• Use aseptic soaks or bleach baths 1–2 x/week to prevent colo-
nization and infection. Add ¼ cup household bleach to half-full
tub and mix, then soak for 10–15 minutes. Rinse with water af-
terward and pat dry (don’t rub).
• Take vitamin D3 daily to increase the skin’s resistance to bacteria.
• Intranasal antibiotic may be prescribed by your provider to de-
crease colonization of bacteria.
• Weeping, moist, cracked or fissured eczema may require pre-
scription antibiotics.

A Word About Corticosteroids
• Corticosteroid cream and ointment strength depends on the
name and is not based on the percentage on the label.
• These should be used only as directed by your healthcare
provider, as potential long-term side effects include skin thinning,
acne, stretch marks, increased small vessel appearance and changes
in skin color.
• Do not use on face, underarms or groin unless prescribed
to do so.

*Formaldehyde-releasing preservatives. Quaternium-15, Bronopol, Im-
idazolidinyl urea, Diazolidinyl urea, Dimethylol-dimethyl hydantoin
and Benzylhemiforma

Atopic Dermatitis/Eczema: 

�
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Atopic Dermatitis — A Historical Review
Sharon Jacob, MD; Jeremiah Miller, MD; Elise M. Herro, MD

Rady Children’s Hospital
University of California, San Diego 

D
escriptions of skin conditions that may today be called atopic
dermatitis (AD) have been present for millennia. The historian
Suetonius touched on the concept of atopy with his descriptions

of the emperor Augustus (63 BC–14 AD). Suetonius described him
as “marred by … a number of hard, dry patches suggesting ring-
worm, caused by an itching of his skin and a too vigorous use of the
scraper at the baths,” and that Augustus was prone to “certain sea-
sonal disorders,” such as in “early spring a tightness of the di-
aphragm” and inflammation of the respiratory tract in response to
seasonal dusty winds.1

Centuries later, at the first International Congress of Dermatology
held in Paris in 1889, Gaucher expounded upon the “salutary ooz-
ing” dogma of Alibert, which considered the lesions of eczema to
be the body’s way of healing and cleansing itself from an internal
disease. They believed that efforts to treat and clear the skin actually
caused an accumulation of toxins internally and thereby, induced
more harm, which contradicted the first rule of medicine, primum
non nocere (first do no harm).2

Advances came in 1892 when Besnier called it “diathetic
prurigo.” In congruence with today’s views of AD, he emphasized
pruritus as the primary feature and noted the association it had with
asthma and hay fever.3 Also in the late 19th century, Hebra and Ka-
posi suggested that leaving eczema lesions to fester per Gaucher was
not “salutary” or beneficial. While Gaucher saw the lesions as nec-
essary outlets for internal disease, Hebra and Kaposi believed that
the lesions resulted from external stimuli and ought to, therefore, be
treated externally with emollients.2

Despite a growing understanding of AD, its nomenclature did
not develop until 1923 when Coca and Cooke coined the term
“atopy,” which means “strange disease” in Greek, and describes
the hypersensitivity to allergens observed in asthma and hay

fever. Finally, in 1933, “atopic dermatitis” debuted into the der-
matologic vernacular courtesy of  Wise and Sulzberger, who
suggested that eczema patients had the same hypersensitivity to
allergens as those with asthma and hay fever, thus designating
the atopic triad.2–4

Evolution of Diagnostic Criteria
Today, the term eczema is used to refer to several types of der-

matitis, which are marked by “itching/scratching and red/inflamed
rash or excessive dryness/scaling,” while AD refers specifically to
“skin-fold location, early onset, symptoms lasting for ≥14 days, or a
physician diagnosis of asthma or of allergic rhinitis or hay fever.”5

In 1980, Hanifin and Rajka defined both major and minor criteria
of the disease, noting that physicians should diagnose only if patients
exhibit three major and three minor criteria (see Table 1).
This standard is not always used in clinical practice due to AD’s

variable and complex nature.6 For example, a patient with AD may
present with skin-only disease, as the dermatologic manifestations
often arise first in the atopic process. Moreover, while approximately
50% of AD patients do go on to develop asthma and more than 60%
will develop allergic rhinitis,7 these may not be present at the time
of diagnosis — and a significant number of patients will not develop
these conditions. A positive family history of atopy is important to
obtain, as it supports the diagnosis.

Epidemiology of AD
It’s currently estimated that almost 6% of Americans (~18 million

people) meet the diagnostic criteria for AD,5 with 65% of patients
presenting before age 1 and approximately 90% before age 5.8 Fur-
thermore, AD is more prevalent in developed countries, urban areas,
at higher latitudes and in “higher social classes.”9

Table 1. Atopic Dermatitis Diagnostic Criteria of Hanifin and Rajka6

Major Criteria Minor Criteria

• Pruritus • Hand/foot dermatitis • Orbital hyperpigmentation • Keratosis pilaris

• Morphology and distribution • Nipple eczema • Sweat intolerance • Anterior neck folds

• Older children and adults — flexural
lichenification or linearity

• Increased IgE • Wool intolerance • Palmar hyperlinearity

• Young children and infants 
— facial, extensor

• Early age of onset • Food intolerance • Keratoconus

• Chronic or relapsing dermatitis • Skin infection • Xerosis • Anterior subcapsular cataracts

• Personal or family history of atopy • Type 1 reactivity • Facial pallor • Perifolliculitis

• Conjunctivitis • Pityriasis alba • Environmental dysregulation

• Dennie-Morgan folds • White dermatographism • Ichthyosis

Hanifin JM, Rajka G. Diagnostic features of atopic dermatitis. Acta Derm Venereol. 1980;92(Suppl):44–47.
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The hygiene hypothesis proposes to account for the observation
that rural living and larger family size (and, potentially, microbial ex-
posure during infancy) seem to confer protection.9 Unfortunately,
AD is increasing: Pediatric dermatology doctor visits increased from
2.8 million (1997 to 2000) to 4.6 million (2001 to 2004).10

Morbidity and Cost of AD
The morbidity of AD is neither limited to the skin nor to the pa-

tient. Surveys of 48 pediatric AD patients’ parents in a mid-1990s
Australian study concluded that the family impact of a child with
AD is greater than that of a child with diabetes.11

Chamlin et al reported that AD-attributed sleep disturbances were
reported by more than 60% of pediatric patients’ parents, with more
than 30% of the parents reporting the condition had necessitated
co-sleeping.12 AD patients and parents have reported nightly AD-
related sleep loss of up to 2.1 and 1.9 hours, respectively. 
Furthermore, pediatric patients’ parents are also often forced to

miss work to care for their children.11The cost of care was estimated
to be $1 billion (USD) in 2004, with loss of productivity (in terms
of caregivers’ lost workdays) estimated at $619 million per year.13

AD patients also commonly exhibit behavioral problems.14 In a
Danish survey, 38% of respondents indicated that AD even affected
their education and job choices. However, it should be noted that
respondents were drawn from the Danish Association of Atopic
Eczema, which may suggest a more severe subset of patients.15

Classification of AD
While classic AD typically begins in childhood and regresses by

adolescence, it is important to note that AD can continue into adult-
hood and can present its initial onset in adulthood. Adult-onset AD
is a precarious diagnosis, especially when considering that onset be-
fore age 2 is one of the UK Working Party’s diagnostic criteria; how-
ever, Hanifin and Rajka list early age of onset as a minor criterion.6,16

Although not fully elucidated, it’s possible that many adult-onset pa-
tients have what is now known as intrinsic AD, rather than extrinsic

AD (see Table 2). A study by Fölster-Holst found a median age of onset
of 15 years old in intrinsic disease and 3 years old in extrinsic disease.17

Extrinsic-type disease — also known as allergic or classical AD
— is characterized by elevated levels of IgE-specific protein aller-
gens. Weidinger linked extrinsic disease (IgE of at least 100 kU/I)
and early-onset AD (age <2), as both are more likely in the setting
of filaggrin (FLG) defects.18 It’s logical that AD patients with FLG
mutations are more likely to have extrinsic disease, because mutations
in FLG render the epidermal barrier susceptible to a host of irritants
and allergens, leading to the elevated IgE levels of extrinsic disease.
FLG defects are also associated with palmar hyperlinearity, which is
actually negatively associated with intrinsic disease.19 This relation-
ship makes the presence of palmar hyperlinearity a particularly useful
clinical tool in distinguishing extrinsic from intrinsic AD.
Patients without the IgE elevation — about 20% of AD patients

— are labeled as having intrinsic AD, also known as non-allergic AD
or atopiform dermatitis.19 Those with intrinsic disease are more
likely to be female, but have less severe disease and are less likely to
have asthma, seasonal allergies, palmar hyperlinearity, keratosis pilaris,
pityriasis alba and hand or foot eczema.20

Distinguishing between these subtypes is important, as the extrin-
sic group may benefit from efforts to restore the epidermal barrier
as well as measures to reduce allergen exposure. All this being said,
the true prevalence of intrinsic-type disease may actually be lower
than the current 20% estimate, as patients may initially present with
low IgE levels (leading to the diagnosis of intrinsic disease), but later
experience a rise in IgE levels.17,20Thus, some of these supposed in-
trinsic patients may actually be pre-extrinsic patients who have not
yet been exposed to allergens necessary to stimulate IgE. 

Clinical Manifestations
AD usually affects the flexural areas, such as the antecubital fossae

and popliteal fossae, but can also affect the face, neck, hands and ex-
tensor surfaces. Adult patients are most commonly affected on the
head and neck, followed by the hands, which are thought to be of

Atopic Dermatitis — A Historical Review

Table 2. Features and Definitions of Intrinsic and Extrinsic Atopic Dermatitis

Intrinsic Extrinsic

Nomenclature20 • Non-allergic AD or atopiform dermatitis • Allergic or classical AD

Labs19 • Nipple eczema • Elevated levels of IgE-specific protein allergens (>100 kU/I)

Frequency20 • 20% of AD patients • 80% of AD patients

Presentation18–21 • Median age of onset: 15 years
• More likely to be female
• Have less severe disease 
• Less likely to have asthma, seasonal allergies, 
palmar hyperlinearity, keratosis pilaris, pityriasis
alba, and hand or foot eczema. 

• Palmar hyperlinearity negatively associated
with intrinsic disease

• Median age of onset: 3 years
• More likely to have FLG defect and palmar hyperlinearity

Management18,21 • Use of topical and oral therapies that target
inflammation and pruritus

• Understanding that intrinsic patients can 
develop elevated IgE levels and be placed into
the extrinsic category; if this occurs, intrinsic
patients should be relabeled as extrinsic and
treated accordingly

• Removal and avoidance of allergens
• Use of emollients and ceramide-containing moisturizer 
to strengthen the epidermal barrier
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prognostic importance, as they indicate persistent disease.21

Clinically, AD can present subacutely, acutely or chronically. Subacute
lesions generally present with mild erythema, papules, scaling and ex-
coriation. Acutely, there’s increased induration with more numerous
papules, coalescing into poorly defined plaques, and fine vesiculation,
serosanguinous crusts and secondary excoriations may be seen. As the
dermatitis becomes more chronic, the skin develops hyperkeratotic
plaques with lichenification and pigment alteration.22

The course of AD can be continuous or marked by alternating
periods of remission and flares. Flares in atopics can often be attrib-
uted to specific triggers, such as dust (mites), sweating, stress and
swimming, as well as exposure to animal dander, textiles such as
nylon or wool and certain foods. Secondary infections can also fur-
ther complicate the disease.23,24

Pruritus is the key symptom in AD and can become severe
enough that patients have disrupted sleep, as they scratch their lesions
in a futile effort to find symptomatic relief. The unsightly lesions can
also be socially debilitating. Even when the pruritus and inflamma-
tion of a flare subside, post-inflammatory pigment changes and
thickened skin leave the patient with visible marks of the disease.
Thus, it is imperative to treat disease even when a patient seems to
be in remission, as significant morbidity can occur with relapse. 
Unfortunately, childhood AD has been associated with adult atopic

hand dermatitis, which can be the most unfavorable type of hand
eczema, characterized by a chronic course and extensive involvement,
often including the wrists as well.25,26 As an example: In a study of
502 adults with chronic dermatitis who presented for patch testing,
133 (26.5%) subjects were diagnosed with AD using Hanifin and
Rajka criteria, 44 of whom (33.1%) were adult-onset AD patients.
The hands were the most-affected area.27 It’s important to note that
more than one type of hand dermatitis may coexist, such as a super-
imposed irritant contact dermatitis (ICD) or ACD on AD, especially
because irritants disrupt the epidermal barrier, allowing for entry
of allergens.26

Pathogenesis
AD patients have numerous defects within the epidermal barrier,

leading to the theory that a defective barrier is the primary abnor-
mality in AD. Physiologic changes, such as decreased hygroscopicity,
decreased hydration values and increased transepidermal water losses
(TEWL) are evidence of the defective stratum corneum (SC).28 Fur-
thermore, once the SC’s essential functions become compromised
— i.e., maintaining appropriate moisture and acting as a defensive
barrier against microbial pathogens, allergens and irritants — a Th2-
polarized immune response ensues. 
There are several key players important to maintaining a healthy

epidermal barrier.
Filaggrin. FLG’s precursor, profilaggrin, is the main component

of the keratohyalin F granules within the stratum granulosum. Before
transition from keratinocyte to corneocyte, profilaggrin is converted
into FLG by serine proteases. FLG then dismantles the keratinocyte
cytoskeleton, resulting in a flattened corneocyte that’s able to be ef-
ficiently stacked in the SC.29 The creation of flat corneocytes for
dense stacking in the SC is FLG’s first contribution to an effective
epidermal barrier. Once FLG has finished its role in corneocyte
shaping, it’s degraded within the SC into the amino acid byproducts,

comprising natural moisturizing factor (NMF), which acts to absorb
atmospheric water into the SC.30

Decreased expression of filaggrin has been observed in both lesional
and non-lesional skin of atopics.31,32 The deficiency of filaggrin has
bearing on the appropriate differentiation of corneocytes as well as lev-
els of NMF. Since decreased filaggrin would lead to a decrease in the
amino acids comprising NMF, one could expect a rise in the pH of
the SC with consequent activation of serine protease. One of the results
of increased serine protease activity is the initiation of the cytokine cas-
cade via IL-1 alpha and beta.33,34Thus, insufficient filaggrin in AD skin
triggers a series of events that perpetuate the disease.
Extrinsic AD patients, who often have a FLG defect, have high

levels of Th2 cytokines, whereas intrinsic AD patients are more prone
to a decrese in certain Th2 cytokines.20While Th2 polarization has
long been thought of as the initiator of disease in AD, it’s now being
postulated that Th2 polarization is the consequence of barrier defects
rather than the cause of the barrier defects.33 Although barrier de-
fects and FLG defects are key in AD development, not all patients
with FLG mutations develop AD, which suggests a multi-factorial
etiology in AD development.35

Barrier lipids.Various lipids, such as ceramides, fatty acids and
cholesterol surround the flattened corneocytes of the SC much like
mortar between bricks. These lipids serve to enable appropriate water
retention within the epidermis and to prevent the penetration of
harmful substances.33

Just as a deficiency in FLG is associated with AD, decreased SC
ceramide content also contributes to the altered barrier function in
AD. Reduced ceramide content is due to decreased activity of acid
and neutral sphingomyelinase (A- and N-SMase), which generate
ceramides in epidermal differentiation.32 This was demonstrated in
a study by Jensen et al that showed a correlation between decreased
A-SMase activity in lesional and non-lesional skin of AD patients
and in reduced ceramide content.32 In addition to disturbing barrier
function, ceramide alterations decrease sphingosine, a potent antimi-
crobial agent against Staphylococcus aureus. This sphingosine deficiency
could contribute to the increased vulnerability to infection and col-
onization seen in AD patients.36

As mentioned above, ceramide deficiency has been observed in
both lesional and non-lesional skin of AD patients.32,34,37 Thus, the
decrease in ceramides appears to precede the inflammation of AD,
particularly given that non-lesional skin also exhibits a deficiency. A
similar decrease in ceramides is present in Netherton syndrome, in
which excess serine protease activity causes an epidermal perme-
ability defect and a decrease in ceramides, manifested by extreme
AD and allergies.33

Natural and synthetic ceramides have become important ele-
ments in many skin care products due to their roles in maintaining
SC’s barrier properties. Unlike the traditional non-physiologic
lipid moisturizers, physiologic lipid-/ceramide-based moisturizers,
such as CeraVe (Coria Laboratories, Alison Viejo, CA), penetrate
the SC and provide natural lipid supplementation and a barrier
to water loss. There are at least nine subclasses of ceramides in the
human SC. Several are implicated in the pathogenesis of AD, in-
cluding ceramides 1 and 3 and the lipid cholesterol sulfate. Free
cholesterol, however, is higher in those with AD, making their 
ceramide-to-free-cholesterol ratios lower.37
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Ceramide-based formulas demonstrate a slight lag time from uti-
lization to effect, as they penetrate the SC layer and actually integrate
into the lamellar secretory system. This contribution to the SC is evi-
denced by an ex vivo study, showing that topically applied ceramide 6
was effectively incorporated into 10 stripped layers of SC.38,39

In addition, these physiologic lipid formulas have been shown
to accelerate barrier recovery up to 90% in 8 hours.40 To achieve
the benefits of both rapid recovery (less than 1 hour) and pro-
longed revival (8 hours), one can combine a physiologic lipid for-
mulation with a non-physiologic lipid product, such as
petrolatum. Furthermore, patients who used an emulsion contain-
ing ceramides 1 and 3 exhibited a 600% improvement in TEWL
at 28 days when compared to the occlusive-only emulsion in the
control group (P<0.001).41

In another study, children substituted the ceramide-base emollient
for their prior moisturizer while maintaining treatment with either
topical corticosteroids or topical tacrolimus. Severity scoring of AD
(SCORAD) values improved significantly for most patients in
3 weeks, with further improvement in all patients by 20 or 21 weeks.
TEWL was shown to decrease as well, and SC integrity (cohesion)
and hydration increased.42

Likewise, in patients with mild to moderate AD, a multilamellar
vesicular emulsion (MVE) ceramide-containing liquid cleanser and
a moisturizing cream (CeraVe Cleanser and Cream) were compared
to a mild syndet bar cleanser (Dove, Unilever, Englewood Cliffs, NJ),
both combined with fluocinonide cream 0.05%. Substituting the
MVE ceramide-containing cleanser alone improved outcome, while
the addition of the MVE ceramide-containing moisturizer further
enhanced treatment efficacy.43

Antimicrobial Peptides and Bacterial Flora
Antimicrobial peptides (AMPs) are located within the lipid matrix

of the cornified envelope and include cathelicidin LL-37, RNase 7,
psoriasin and human �-defensins (HBD). They are produced by ker-
atinocytes and function in the innate immune system;44–46 possess
antifungal, antibacterial and antiviral properties;47 and activate the
immune system to respond to infection or wounding.47 AMPs such
as cathelicidin possess the capacity to promote wound repair, leuko-
cyte chemotaxis, and cytokine and chemokine (IL-8) release from
monocytes, dendritic cells (DC) and epithelial keratinocytes.48–51

Thus, appropriate cathelicidin levels are necessary for optimal host
defense. 
As is the case with both FLG and ceramides, AMPs are also de-

creased in AD lesional skin.50 This is in contrast to other inflamma-
tory processes such as rosacea and psoriasis, in which high AMP
levels are noted.48 An explanation for the decreased expression of
AMPs is that AD is associated with an excess of Th2 cytokines, such
as IL-4 and IL-13, which inhibit cathelicidin and β-defensin 2
(HBD-2) expression.48,50 

Furthermore, cathelicidins also have an anti-inflammatory role,
which involves inhibiting the function of hyaluronan (HA), the en-
dogenous ligand for TLR4 on dendritic cells (DC) and mediating
cytokine release.48,52 HA and CD44 are released after minor trauma
such as scratching, which leads to induction of IL-6 and TNF-α and
chemokine (MIP-2).48Thus, the process of excoriation has a pro-in-
flammatory effect due to loss of the LL-37 inhibitory effect on HA.

In addition, without the antimicrobial effects of AMPs or sphin-
gosine, AD patients are often prone to superficial fungal, bacterial
and viral infections. For example, most AD patients are colonized by
S. aureus, in contrast to only a minority of healthy subjects.53 Not
only does S. aureus produce secondary infections, but colonization
may contribute to pruritus and IgE production.33Thus, the decrease
in AMPs, such as LL-37, and subsequent S. aureus colonization, may
also be a source for the itch/scratch cycle.
A small study by Higaki revealed the differences in flora between

AD patients and healthy patients: 85.7% of the AD patients were
colonized by S. aureus compared with only 25% of the healthy sub-
jects. An inverse pattern was observed with Staphylococcus epidermidis,
as 83.3% of the healthy subjects were colonized, compared to only
38.1% of the AD patients.54 The inverse pattern between S. aureus
and S. epidermidis can be explained by a 2010 study in which peptides
found in S. epidermidis possessed bactericidal activity against even
methicillin-resistant S. aureus (MRSA).55The properties of S. epider-
midis suggest that it provides a form of good bacteria in fashion anal-
ogous to those contained within probiotics. 

Contact Dermatitis and Atopic Dermatitis
Despite appropriate management, some children with AD are re-

fractory to treatment. In this subset, ACD should be considered,56,57

as the defects in skin barrier function in atopics are thought to pre-
dispose them to allergen penetration and, therefore, sensitization.55,58

Especially given that the loss-of-function mutation in the FLG gene
has been shown to predispose individuals to AD — and may also
predispose to ACD.59–61

Furthermore, while LL-37 deficiency has an effect on secondary
bacterial infections, it may also contribute to the development of
chronic allergic dermatitis.48,49,62 In vivo studies with cathelicidin-de-
ficient mice also suggest that cathelicidin plays a role in providing an
anti-inflammatory response to ACD. This likely occurs via an in-
hibitory mechanism involving lipopolysaccharide-Toll-like receptor
4 (LPS-TLR4) signaling; in vitro studies have suggested a mechanism
by which cathelicidins hinder LPS-induced DC activation and LPS-
induced cytokine release from macrophages and DC.48,49

Evidence indicates that LL-37 inhibits TLR4 signaling by altering
DC membrane function and therefore prevents DC activation.48,49

Because the mechanism of ACD involves allergens’ presentating to
dendritic cells and subsequently activating T-cells, if DCs are not
stimulated to mature by TLR4, then ACD is prevented.49 This idea
was further supported by demonstrating that the addition of exoge-
nous cathelicidin inhibited ACD in vivo.49

In the past, it was thought that patients with AD, especially severe AD,
had a depressed Th1 immune system and were therefore less likely to
become sensitized to allergens and develop ACD.63,64 However, more
recent literature suggests that moderate to severe atopic individuals with
chronic disease express Th1 and have a rather high prevalence of ACD,
up to nearly 70%.57,65–67 Furthermore, because Th2 cytokine inhibi-
tion decreases expression of cathelicidins (and their anti-inflam-
matory effects) in AD patients, they’re more susceptible to
infection due to the lack of the antimicrobial effects of AMPs and
more vulnerable to developing ACD.
Patch testing is considered the diagnostic gold standard for

ACD and again should be a consideration in these patients. The

Atopic Dermatitis — A Historical Review
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allergens common in the general pop-
ulation are also common in AD pa-
tients. This stands to reason, given the
high frequency of these chemicals in
the environment. Nickel, fragrances,
balsam of Peru (Myroxylon pereirae),
lanolin, neomycin, bacitracin,
colophony, propylene glycol,
formaldehyde, chromate and cobalt
have all been shown to cause a high
percentage of positive reactions in
atopics (see Table 3).65–67 Also, patients
with AD are exposed to a plethora of
topical products targeted at managing
their conditions. These unfortunately
can also contain sensitizing ingredi-
ents, such as vehicle components and
possibly corticosteroids themselves.59

Vitamin D
Supplementation with 4000 IU of

oral vitamin D3 (cholecalciferol) per day
has been linked to a significant increase
in cathelicidin expression in AD lesional
skin.51Vitamin D may also help promote
normal epidermal barrier formation, as
mice without the Vitamin D receptor
showed abnormal barrier formation and
lipid secretion.68 In another murine
study, suberythema doses of UVB light
(which stimulates production of endoge-
nous vitamin D) resulted in an expected
rise in AMPs, an increase in involucrin
and filaggrin, and an improved epider-
mal barrier function demonstrated by

decreased TEWL.69 Of interest, previous studies have shown vitamin
D has an inhibitory effect on DC maturation and differentiation,62

which bolsters the aforementioned evidence, as Vitamin D is known
to induce LL-37 production.51 Anecdotally, AD patients often report
improvement of their symptoms after sun exposure, but such benefits
must be weighed against the risk of skin cancer development. 

Therapies 
Management strategies exist for AD, such as proper skin care and

repair, avoidance or amelioration of triggers, prevention of skin in-
fections and application of topical medicaments. 

Cleansing. Instruct patients to bathe in lukewarm water for 15
minutes or less, once per day, avoiding hot water. This helps to gently
exfoliate dead skin cells without over-drying. They should also use
a gentle hydrating cleanser, because AD reduces the threshold for
irritants. Recommend decreased contact with bathing chemicals,
such as avoiding bubble baths and cleansing at the end of the bath
time (rather than the beginning) to avoid prolonged exposure to
cleanser chemicals.70

To treat the scalp, a shampoo or hydrating cleanser (e.g., CeraVe)
can be used one to two times per week for 10 to 15 minutes. In AD,

we recommend using one that doesn’t contain cocamidopropyl be-
taine or formaldehyde-releasing preservatives (e.g., quaternium-15,
bronopol, imidazolidinyl urea, diazolidinyl urea, dimethylol-dimethyl
[DMDM] hydantoin and sodium hydroxymethylglycinate), as these
chemicals seem to have high clinical relevance in AD populations.65

Aseptic soaks (bleach baths). Countering skin infections and
colonization from S. aureus is another important aspect of AD treat-
ment. Aseptic soaks (also known as bleach baths) are recommended
one to two times per week for recurrent infections. The patient
should add a quarter-cup of household bleach to a half-full tub of
water and mix before entering the water. The soak should last for
10 to 15 minutes, and the patient should be sure to rinse with water
afterward, pat dry and apply a moisturizer. In addition, patients
should bleach towels, sheets and pajamas at the same time.71This en-
sures that the patient has fresh linens and doesn’t re-colonize with a
“contaminated” towel or bedding. 

Moisturization. We recommend that, after bathing, patients gen-
tly pat their skin dry, then thickly apply moisturizer from head to
toe while skin is still damp. In addition, moisturizer should be applied
again in the day. Emollients are the first line in the standard of care
for the AD patient because they maintain SC hydration. Barrier
function has been shown to improve when moisturizers containing
physiologic lipids, such as CeraVe, are used.62 Because bacterial col-
onization may contribute to the itch/scratch cycle,33 and a decrease
in ceramides can reduce sphingosine — a potent antimicrobial agent
— supplemental ceramides can improve pruritus and counter bac-
terial colonization.36 When indicated, the prescribed medicated
cream should be applied  before the moisturizer.

Wet wraps.Wet wraps can be used to lock in moisture, assist the
penetration of topical treatment into the skin and provide an addi-
tional barrier.70 The patient is directed to wet the skin, then apply
topical steroid to the dermatitis and follow with moisturizer. The
area should then be wrapped with a single layer of damp gauze dress-
ing, followed by a layer of dry wraps. Damp pajamas can be used in
lieu of the gauze. Afterward, the patient should cover this with an
additional dry cotton layer such as additional gauze, pajamas or the
top of a tube sock, and leave on overnight.70

Corticosteroids. In combination with emollients, corticosteroids
are a mainstay of AD treatment.9 They can be used as maintenance
therapy, to induce remission and to rescue the patient if the disease
worsens. In general, flares are treated with a short burst of a mid- to
high-potency topical corticosteroid, then tapered to the lower po-
tency that the patient can use for maintenance therapy.72This strategy
reduces the risk of relapses while minimizing exposure to corticos-
teroids. 
Another application regimen involves the long-term intermittent

use of mid-strength corticosteroids, which has been demonstrated
to be safe and beneficial in two randomized controlled studies.73,74

The study by Hanifin et al evaluated patients receiving fluticasone
cream twice weekly in addition to daily emollients versus patients
using only emollients and found the emollient-only patients were
7.7 times more likely to relapse.74

Because data on the optimal corticosteroid concentrations, dura-
tion and frequency of therapy are limited, dosing according to the
pharmaceutical manufacturers’ recommendations is suggested.75That
being said, occasional increases or decreases in frequency of applica-

Table 3. Top 
Allergens in Atopic 
Dermatitis*

Bacitracin

Carbamates

Cinnamic aldehyde

Cobalt chloride

Cocamidopropyl betaine

Colophony

Disperse blue dye

Formaldehyde

Fragrance mix

Gold

Imidazolidinyl urea

Lanolin

Myroxylon pereirae

Neomycin

Nickel sulfate

Potassium dichromate

p-Phenylenediamine

Propylene glycol

Quaternium 15

Thimerosal

*Listed alphabetically.
Adapted from Jacob SE,
Breithaupt A.88
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tion, depending on the clinical presentation, should not significantly
affect efficacy or safety.75

One caveat: Topical steroids have a significant undesirable effect
profile that directly correlates with increased frequency and potency.
Adverse effects of topically applied corticosteroids include atrophy,
striae, telangiectasias, acne, rosacea, pigmentary changes and contact
dermatitis. Kolbe et al contributed to this list by studying the effect
of clobetasol propionate applied twice daily to forearms for 3 to
4 weeks.76 They found not only cutaneous atrophy, but a decrease
in the microvasculature, the size of keratinocytes, and the presence
of ceramide, free fatty acid and cholesterol content. Moreover, an in-
crease in TEWL was also noted, indicating a physiologically defective
epidermal barrier.
Of concern are the systemic side effects of long-term use, which

include suppression of the hypothalamic-pituitary-adrenal (HPA)
axis, avascular necrosis of the femoral head and bone demineraliza-
tion, cataracts and growth retardation in children.77 ACD is one side
effect that can manifest locally and systemically.
The more prolonged the steroid use, the greater the risk of a patient’s

becoming sensitized to the corticosteroids themselves. Although corti-
costeroid allergy was known in 1959, it wasn’t until the 1990s that
screenings for it became routine.78 In 2005, corticosteroids were named
the allergen of the year by the American Contact Dermatitis Society.79

A retrospective study by the Mayo Clinic reported the allergic contact
reaction rates for each corticosteroid group, with the highest being group
A (5.72), followed by groups B (4.80), D1 (3.54), D2 (2.13) and, lastly,
group C (1.10) (see Table 4).
The high rate of allergy to the group A steroids correlates with

their mass usage, especially because they’re the class used in over-
the-counter products, which gives patients an accessible route by
which to sensitize themselves. Likewise, the low rate of allergy to
group C could be explained by there being very few topical prepa-

rations (see Table 4). That being said, the question of the role of tol-
erance to group C steroids has risen, given that they are more often
used in ophthalmic, intranasal and oral preparations, routes of expo-
sure that may induce tolerance rather than sensitization.79

Another important note is that cross-reactions can occur among
corticosteroid groups. If a patient has suspected ACD to a steroid, com-
prehensive testing with an extended corticosteroid series should be
performed,79–81 as well as testing for allergy to vehicle emulsifiers con-
tained in the topical formulations (see Table 5). 

Topical Immune Modulators 
Non-steroidal topical therapies include topical calcineurin in-

hibitors such as tacrolimus and pimecrolimus. These agents can
have both rapid and prolonged effects on the signs and symptoms
of AD by inhibiting inflammatory cytokine transcription in acti-
vated T-lymphocytes.82 They are especially useful in areas where
topical corticosteroids may be contraindicated (such as the eyelids,
axilla and groin) or where atrophy has occurred. It is important
to note that ACD has been reported as a response to tacrolimus83

and pimecrolimus,84 as well as benzyl alcohol, a component of
pimecrolimus.58

Barrier Repair and Protective Agents
As lack of appropriate barrier function allows for transepidermal

water loss and subsequent drying, creams such as MimyX (Stiefel Lab-
oratories, Inc., Durham, NC) have been formulated. This water-based,
nonsteroidal, fatty-acid amide emulsion is fragrance- and preservative-
free, and assists in healing and relieving dry skin and restoring com-
ponents of the SC by mimicking its properties.85,86 In addition,
Atopiclair Nonsteroidal Cream (Graceway Pharmaceuticals, Exton,
PA), a hydrophilic cream that contains a moisturizing emollient base
and helps repair the SC, is indicated for both AD and ACD.87

Table 4. Steroid Groups* 

Group A:
Hydrocortisone type

Group B:
Triamcinolone 
acetonide type

Group D1: 
Betamethasone 
dipropionate type

Group D2:
Hydrocortisone-
17-butyrate type

Group C:
Betamethasone
type

Reaction Rate 5.72† 4.80 3.54 1.10 2.13

Topical Hydrocortisone Desonide, 
Fluocinolone acetonide, 
Triamcinolone acetonide, 
Triamcinolone diacetate, 
Desonide,
Amcinonide, 
Halcinonide, 
Budesonide, 
Fluocinonide

Alclometasone dipropionate,
Betamethasone valerate,
Betamethasone dipropionate,
Fluticasone propionate,
Clobetasone butyrate,
Mometasone furoate,
Diflorasone diacetate,
Clobetasol propionate

Hydrocortisone buteprate,
Hydrocortisone butyrate,
Hydrocortisone valerate,
Prednicarabate

Clocortolone pivalate
(Cloderm),
Desoximetasone

Oral Cloprednol, Fludrocortisone 
acetate, Methylprednisolone,
Prednisolone

Hydrocortisone Dexamethasone

IM Methylprednisolone sodium 
succinate

Betamethasone Dexamethasone

IV Methylprednisolone sodium 
succinate

Hydrocortisone Dexamethasone

Patch test substance Tixocortol-21-pivalate Budesonide
Triamcinolone acetonide

Clobetasol-17-propionate Hydrocortisone-17-
butyrate

Desoximetasone

*Listed in order of steroid allergenicity.  IM = intramuscular; IV = intravenous. Adapted from Jacob SE, Steele T.89 †Davis MDP, el-Azhary RA, Farmer SA.79
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Because of the high preva-
lence of hand dermatitis in pa-
tients with AD, barrier
products are of special impor-
tance. One such product is
TheraSeal (Coria Laboratories,
Aliso Viejo, CA), which utilizes
dimethicone to act as a glove
that seals in moisture while al-
lowing chafed, cracked, dry
hands to heal. These hand pro-
tectants provide a barrier to ir-
ritants in the environment. 

Avoidance of Triggers
Triggers should be avoided.

We recommend having patients
specifically purchase fragrance-
free laundry detergents, fabric
softeners, soaps, shampoos, lo-
tions, etc. Products that are fra-
granced, scent-free or unscented
can contain both aromatic and
masking scents.59

Hypoallergenic mattress
covers and pillowcases are
available to protect from dust
mites, and comforters can also
be used that contain wool
from sheep that are pesticide-
free, hypoallergenic, and re-
sistant to mold, mildew and
dust mites. Patients should
vacuum all living areas at least

one to two times per week to decrease dust exposure. Water filters,
whether just for the shower or for the entire house, can be installed
as a means to remove excess minerals and chlorine. 
Some foods have been associated with flares. We recommend that

patients keep a food diary for 6 weeks to detect any correlations
with their skin flares. If a food is suspected, it should be eliminated
to assess for improvement. Foods should then be reintroduced slowly
over a couple of days.70

Antihistamines
Scratching worsens AD because it disrupts the skin’s natural barrier

and increases its reactivity.70 Antihistamines may be necessary to assist
in suppressing pruritus. Over-the-counter antihistamines include ce-
tirizine HCl chlorpheniramine, loratidine and diphenhydramine.
Prescription antihistamines include loratidineD, fexofenidine and
levocetirizine.

Antibacterial
The use of intranasal and oral antibiotics to decrease colonization

of bacteria may also be helpful, especially with weeping, moist or
cracked skin.70 As mentioned, due to Vitamin D3’s role in induction
of cathelicidin expression, some centers are recommending 4000 IU

daily (adults) or 400 IU daily (children) to increase the skin’s resist-
ance to bacteria.51

Conclusion 
Defects in barrier function, decreased AMPs and abnormal skin

flora are the main contributors to AD morbidity. While older evi-
dence suggested that an altered immune system initiated and per-
petuated the disease, newer evidence suggests that an altered immune
system is secondary to the pathology within the epidermis. 
Therapy should focus on maintaining an effective epidermal bar-

rier via emollients and ceramide containing moisturizers. Such
methods will serve to prevent inflammation, rather than only trying
to suppress it when it arises. While topical steroids have traditionally
been a mainstay for AD, they should be reserved for resolution of
flares and, even then, used for short durations. If patients are refrac-
tory to standard therapies, ACD should be considered and confirmed
with patch testing.
Avoiding potential allergens is just as important as creating a protective

epidermal barrier that shields from microbial pathogens and allergens.
Consider incorporating vitamin D into atopic therapy, as it has ability
to induce AMPs and promote normal epidermal barrier formation.
Future studies will likely provide more evidence and more tools

that help physicians address AD proactively rather than via the histor-
ical reactionary method of chasing flares with topical steroids that offer
only short-term relief and, potentially, long-term consequences. �
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THE RULES
Starting a Skin Care Regimen
• Bathe in lukewarm water for 15 minutes or less, once per day.
Avoid hot water and soaking. This helps to gently exfoliate dead
skin cells without over-drying.
• Use gentle hydrating cleanser, avoid bubble baths and cleanse at
the end of bath time to limit the cleanser-chemical exposure.
• Shampoo scalp one to two times per week for 10 to 15 minutes.
Use a shampoo without cocamidopropyl betaine or formalde-
hyde-releasing preservatives.*
• Pat skin dry and thickly apply a ceramide-containing moisturizer
from head to toe while skin is still damp. Moisturizer should be
applied twice per day. If using a jar, remove the entire application
quantity from the jar at the beginning of the application to pre-
vent contamination of the jar with application fingers. 
• Apply medicated cream to rough, red and/or scaly areas twice
per day (BEFORE moisturizer).

Avoiding Triggers
• Buy fragrance-free laundry detergents, fabric softeners, soaps,
shampoos, etc. Don’t use fragranced, scent-free or unscented
products, which may contain fragrances or masking scents.
• Purchase a hypoallergenic mattress cover and pillowcase to pro-
tect from dust mites. 
• Use comforters that contain wool from sheep that are pesticide-
free, hypoallergenic, and resistant to mold, mildew and dust-
mites.
• Vacuum all areas at least one to two times per week to decrease
dust exposure.
• Consider buying a showerhead filter and placing filters in all
faucets to remove excess minerals and chlorine from water.
• Keep a food diary to see if skin flares correlate with certain foods.
If you suspect a link, try eliminating one product or food at a
time and (re)introduce foods slowly over a couple of days.

Controlling the Itch
• Scratching worsens atopic dermatitis because it disrupts the skin’s
natural barrier and causes it to become more reactive.
• Use emollients with a ceramide to restore the skin’s natural
moisture barrier.
• Antihistamines are oral medications that can help suppress itch.
However, some may cause drowsiness. They can be used with

the guidance of your healthcare provider, as severe cases may re-
quire prescription antihistamines.
• Use wet wraps to lock in moisture, assist the skin-penetration
of topical treatment and provide an additional barrier. (See
more below.)

WET WRAPS 
1. Apply only for a few days and with healthcare provider knowl-
edge.

2. Wet skin. Apply topical steroid to the dermatitis, followed by
moisturizer. 

3. Wrap with single-layer damp gauze dressing followed by dry-
layer wraps.

4. Cover with additional barrier, such as the top of a tube sock.
5. Wash hands well after steroid application. 
6. Leave on overnight. 

Countering Skin Infections and Colonization from 
Staphylococcus aureus
• Use aseptic soaks (bleach baths) one to two times per week to
prevent colonization and infection. Add ¼ cup household bleach
to half-full tub and mix, then soak for 10 to 15 minutes. Rinse
with water afterward and pat dry (don’t rub).
• Take vitamin D3 daily to increase the skin’s resistance to bacteria.
• Intranasal antibiotic may be prescribed by your provider to de-
crease colonization of bacteria.
• Weeping, moist, cracked or fissured eczema may require pre-
scription antibiotics.

A Word About Corticosteroids
• Corticosteroid cream and ointment strength depends on the
name and is not based on the percentage on the label.
• These should be used only as directed by your healthcare
provider, as potential long-term side effects include skin thinning,
acne, stretch marks, increased small vessel appearance and changes
in skin color.
• Do not use on face, underarms or groin unless prescribed
to do so.

*Formaldehyde-releasing preservatives include Quaternium-15,
Bronopol, Imidazolidinyl urea, Diazolidinyl urea, Dimethylol-dimethyl
hydantoin and Benzylhemiforma.
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