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What is Intrinsic Atopic Dermatitis?
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Abstract Many authors favor a distinction between the
extrinsic and intrinsic forms of atopic dermatitis. In this
review, the controversy is discussed and several definitions
are presented. After reviewing many papers on this topic, it is
our opinion that it is useful to separate the intrinsic and
extrinsic forms of atopic dermatitis or atopic eczema and
atopiform dermatitis because the pathophysiology appears to
be different between them. However, these terms require
concrete definition and clarification of the distinction between
these two concepts. This debate is a new step in the history of
atopic dermatitis. It is possible that a single patient could
suffer from one form and then from another but genetic
differences suggest that two types could really exist.
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Introduction

Atopic dermatitis (AD) is a common, chronic relapsing,
inflammatory skin disease. It is a major public health
problem worldwide with a lifetime prevalence of 10-20%
in children, and 1-3% in adults [1]. Various other names are
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used to denote this condition, including atopic eczema,
neurodermitis constitutionalis, eczema flexurarum, and
more recently intrinsic or extrinsic atopic dermatitis,
reflecting the uncertainty in the understanding of the
pathophysiology of this disease [2].

Disruption of the barrier function of the skin with xerosis
is an important factor of AD pathogenesis. The role of
filaggrin gene mutations being associated with a defective
skin barrier and increased risk of AD is well-known [3].
Moreover, skin lesions evolve as a result of complex
interactions between IgE-bearing antigen-presenting cells,
T cell activation, mast cell degranulation, keratinocytes,
eosinophils, and a combination of immediate and cellular
immune responses, although T cell-mediated processes also
play an essential role in AD pathogenesis. In addition, AD,
as well as many other dermatological diseases (such as
psoriasis), could have a psychosomatic component; psy-
chological factors and stressful life events may exacerbate
symptoms and affect disease development [4]. There are
evidences that people with existing AD frequently suffer
from psychiatric comorbidity. Recently, Chida [5] found
robust evidences to suggest that adverse psychosocial
factors in early life lead to more atopic diseases, as well
as to more severe and persistent disease.

Nevertheless, a growing number of authors agree that
AD could be a syndrome [6] that manifests differently
among several patient subpopulations.

Problems with Current Definitions
Atopic dermatitis is a chronic highly pruritic inflammatory
skin disease that commonly occurs during early infancy but

can persist or even start in adulthood. It offers a wide
clinical spectrum ranging from minor forms to major
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symptoms including erythrodermic rash. The diagnosis of
atopic dermatitis is a problem because there is no laboratory
test-based diagnosis available and related histopathological
exams are not definitive. Diagnosis currently relies on
diagnostic criteria scales developed by Hanifin and Rafka
in 1980 and by the "United Kingdom Working party" in
1994.

Some authors have proposed to name the condition
"atopiform dermatitis" [7], which have led to the distinction
between different subpopulations and the exclusion of
certain diseases from the diagnosis of atopic dermatitis. In
2001, European Academy of Allergy and Clinical Immu-
nology (EAACI) proposed a revised nomenclature [8, 9]
labeling the syndrome as atopic eczema/dermatitis syn-
drome (AEDS). Atopy is a personal or familial tendency to
produce IgE antibodies in response to low doses of
allergens, usually proteins, and to develop typical symp-
toms such as asthma, rhinoconjunctivitis, or eczema/
dermatitis. Because little is known about the precise role
of IgE antibodies, the term "IgE-associated AEDS" would
be more appropriate. Another subgroup afflicted with this
condition appears to experience symptoms to the cell-
mediated immune response. This condition is characterized
by positive atopy patch tests to air-based and food allergens
or allergen-specific T cells in the peripherical blood or in
skin biopsies in combination with the absence of IgE
sensitization. The term T cell-associated AEDS is therefore
proposed.

Obtaining a consensus is difficult: all authors do not use
the same definitions. We had collected [6] criteria found in
the scientific medical literature during the year 2002 for the
definition of atopic dermatitis. A PubMed research was
launched with the key word "atopic dermatitis" to collect
studies published from January to September of 2002. All
scientific articles from French- and English-speaking
authors were searched. Hanifin and Rafka's criteria were
used in 44% of the scientific articles and the "United
Kingdom Working Party" criteria in 12%. Personal defi-
nitions were used in 21% of the articles; these definitions
were based on the levels of total and specific IgE or on
personal clinical criteria. For 33% of the authors, the
definition used to identify atopic dermatitis was not
specified.

Among these AD subpopulations, there may exist an
intrinsic variant of AD (IAD), similar to the intrinsic variant
of asthma. IAD could be observed in approximately 15% of
the patients and was initially characterized by a lack of
specific IgE antibodies in combination with normal total
serum IgE levels. For this "intrinsic type of AD," other
terms, such as "non-allergic AD," "non-atopic eczema,"
"non-allergic atopic eczema/dermatitis," and "T cell-
associated AEDS," were introduced [10]. Bos [11] and
other authors more recently defended the term "atopiform
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dermatitis", because, using the term "intrinsic atopic derma-
titis" indicates that the patient is atopic (the A in AD), which
could be not the case. Bos [11] and other authors more
recently defended the term "atopiform dermatitis”" because
using the term "intrinsic atopic dermatitis" indicates that the
patient is atopic, which may not always be the case. By
contrast, the most important subpopulation of patients suffers
from the extrinsic AD (EAD) type, characterized by high
concentrations of total and allergen-specific IgE in the blood.
This form has been labeled as the "allergic" or "extrinsic"
form of AD [8]. Mechanisms contributing to these differ-
ences are obscure, but several authors show that IAD
patients exhibit phenotypic and immunologic features that
differ from those of EAD patients.

Pathophysiology of IAD

As the main clinical characteristic, IAD patients suffer from
a "pure" type of AD, without previous or current associated
respiratory diseases [10]. We note a female predominance
[12] as well as predominance during infancy [13—15].

Mori [16] found lower skin surface hydration and higher
transepidermal water loss in EAD compared to IAD or
normal controls. In fact, compared to EAD, IAD was
characterized by normal barrier function. Although there
was no statistically significant difference in the current
perception threshold of sensory nerves among EAD,
IAD, and normal controls, the electric current perception
threshold (CPT) was significantly correlated with skin
surface hydration and inversely correlated with trans-
epidermal water loss TEWL in IAD and normal controls
but not EAD. CPT was correlated with the visual analog
scale of itch in nonlesional skin of patients with EAD but
not IAD.

As expected with the elevation of total serum IgE, EAD
patients showed high levels of TH2 cytokines, IL4, ILS,
and IL13 [15]. Novak [17] showed that membrane
expression of the high- and low-affinity IgE receptors
(FceRI and FceRII/CD23) and the interleukin-4Ro chain
were significantly elevated in monocytes from EAD
patients. Furthermore, serum levels of interleukin 13 were
significantly increased in [AD patients. In addition, the
frequencies of the interleukin-4R o polymorphism C3223T
and the interleukin-4 polymorphism C590T tended to be
higher in EAD than in IAD.

No significant differences in CCL17 or CCL22 expres-
sion were observed in peripheral blood mononuclear cells
(PBMCs), sera or lesional skin from patients with IAD or
EAD. CCL18 expression did not differ in PBMCs, sera or
Langerhans cell-like dendritic cells from the two sub-
groups. However, strong CCL18 expression was observed
in lesional skin and inflammatory dendritic epidermal cell-
like DCs in EAD patients.
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Because TAD does not seem to be completely linked to
allergic disorders, we wondered if it could be associated
with abnormalities in the adrenergic system. We have
shown that AD subjects carrying at least one Glu 27 allele
(Glu/Gln or Glu/Glu) in the gene coding for the B2
adrenergic receptor had a sevenfold higher risk of devel-
oping IAD than did subjects with Gln/Gln alleles [18].
Hence, we hypothesized that the adrenergic response could
be weakened in IAD patients.

More recently [18], we decided to analyze whether AD
patients perceived more stress if they had IAD than if they
had EAD. We enrolled 29 adults with EAD and 14 with
IAD in this study. We used the same definitions as those
used in our previous study. We used the PCV-METRA
perceived stress questionnaire [19]. There was no statisti-
cally significant difference in perceived stress between
EAD and IAD. However, women with IAD were more
stressed than men with IAD and women with EAD.

Discussion

The collected studies revealed that because pathophysiology
is often unclear, definitions of IAD could differ from author to
author. For example, Schmid [14] examined patients with AD
who were tested for allergen-specific IgE. Patients with
formerly negative allergen-specific IgE levels in the blood
were tested with a skin prick test (birch pollen, grass pollen,
molds, dermatophagoides pteronyssimus, dog dander, cat
dander, cow’s milk, wheat flour, egg white, and peanut). If
these results were negative, then patients were tested for
airborne allergens and food allergens using the phadiatop
blood test. Patients with EAD displayed high levels of total
IgE and allergen-specific IgE.

Mori classified patients with total serum IgE levels <220/
mL as having IAD, and those with levels >400 mL ™' as
having EAD.

Novak considered patients with IAD to have low or
moderate total serum IgE levels (<150 kU/1) in combination
with negative in vitro IgE screening for airborne allergens
and food allergens (e.g., CAP-RAST) as well as negative
prick test results for standard airborne allergens and food
allergen and the absence of other atopic diseases.

In our study, IAD was defined by total serum IgE levels
<150 kU/l. EAD was defined by total serum IgE levels
>150 kU/I. We selected a cutoff total serum IgE level of
150 kU/1 to distinguish extrinsic and intrinsic types of AD.
Despite the lack of a universal consensus, Ott [20] has
shown that total serum levels can be regarded as a clinically
useful parameter, as can the presence of allergen-specific Ig
antibodies.

There is no consensus regarding the definitions of AD
and IAD. Furthermore, certain authors think that a strict

distinction is impossible because IAD may develop into
EAD over time. For example, Novembre [21] found that
more than patients with negative skin prick tests at AD
onset had positive results by age 11. Moreover, some
allergens may not be useful to discriminate between the two
types. For example, IgE antibodies to Malassezia sympo-
dialis were found in patients with the intrinsic type and
those with the extrinsic form [13].

The hypothesis of a dynamic relationship between the
two forms of AD is supported by data from a study
investigating the persistence of AD during the development
of respiratory allergic disease. In this study, children with
AD with negative skin prick test results became positive
within a period of 10 years.

It remains difficult to explain how eczema without any
signs of an atopic constitution is possible, in children and
young adults of the atopic constitution; the underlying
inflammation is dominated by an IgE antibody-associated
reaction, which would allow the use of the term atopic
eczema [21].

As long as the immunological mechanism of eczema is
unclear, it should be remembered that the classification of
atopy and atopic eczema, is based on IgE sensitization and
cannot be achieved without an IgE antibody determination
or skin test. In chronic cases, the inflammation seems to be
less influenced by IgE antibodies, and lymphocytes appear
to be the dominant cell population, as revealed by biopsy.

The absence of allergen-specific IgE may be explained
by as yet unidentified allergens. Alternatively, a subset of
type 2 T cells that are incapable of producing interleukin 4
may be active, which would not stimulate IgE production.
Notably, IgE antibodies are only present on dendritic cells
[20]. In addition, the allergen-directed inflammatory re-
sponse may have slowly evolved into an antigen-directed
chronic immune reaction [22].

Conclusions

It appears difficult to conclude whether or not IAD exists.
The lack of normal IgE antibodies could represent a
convenient criterion to distinguish patient subpopulations,
but the pathophysiology remains unclear. Well-defined and
homogeneous patient groups are necessary to perform
future genetic, pathogenic, and therapeutic studies.

In our opinion, it is informative to separate the intrinsic
and extrinsic forms of atopic dermatitis or atopic eczema
and atopiform dermatitis because their pathophysiologies
appear to be inherently different. However, there are major
problems related to the terminology and need for a clear
distinction between the intrinsic and extrinsic forms of the
disease. This debate is a new step in the history of atopic
dermatitis [23]. It is possible that the same patient could
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suffer from one form and then from the other, but genetic
differences suggest that two types of the disease exist.
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