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Abstract
Occluded sweat ducts are the hallmark of miliaria. The occlusions were thought to be due to biofilm or “slime”
producing Staphylococcus epidermidis. Sulzberger first saw occluded ducts in eczema and 60 years later, these
were rediscovered and shown to be due to many different species of staphylococci, including S. aureus, epidermidis,
tenuis and many others. These occlusions also trigger the activation of the innate immune system, and this, while
trying to attack and destroy the staphylococcal organisms, begins the cascade of events leading to the signs and
symptoms of the many various forms of eczema. We propose a classification of these diseases as atopic eczema,
seborrheic eczema, and others to unify these lesions with occluded ducts. Further, we propose a treatment protocol
that addresses both the genetic and environmental “hits” in this classical “double-hit” disease.
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Introduction
Diseases in the past have been descriptively named or named for
their first or most important observers, or for their pathology.
Examples of those would be erythema multiforme for descriptive,
Alzheimer’s disease for name based, and angiolymphoid hyperplasia
with eosinophilia for pathology based. We propose that the diseases
which have occluded sweat ducts as part of their pathology be included
under the broad heading of eczema. For instance, atopic dermatitis
would be atopic eczema and Meyerson’s nevus would be nevoid
eczema. These would tie together all these diseases which have
occluded ducts in their pathology as well as itching as their main
symptom.
Recently, sixty years after the original observation, the pathology of
eczema was shown to have occluded eccrine sweat ducts in addition to
the characteristic spongiotic dermatitis [1]. These ductal occlusions
consisted of biofilms made by cutaneous, normal flora staphylococci,
all of which contained a gene to make biofilms; [2] and, similar to
miliaria (the prototypical ductal occlusion disease), these biofilms
triggered both the clinical symptoms and the subsequent pathological
findings of the disease [3]. The occluded ducts can be visualized on
routine staining and documented as biofilms by periodic acid Schiff
and Congo red stains. (Figure 1). The bacteria can be seen with gram
stain and can be recovered by routine cultures.
The biofilms themselves consisted of extracellular polysaccharides
enclosing DNA, staphylococcal organisms, water channels, and
amyloid fibers [4]. The staphylococci produce these biofilms in
response to the salt and water present in the sweat ducts [5]. The
“curli” fibers associated with the amyloid attract activated Toll-like
receptor 2 (TLR2) initiates the MyD88 pathway in an attempt to
destroy the gram positive staphylococci [6]. TLR 2 also activates the
PAR 2 (proteinase activated receptor 2) pathway that leads to the initial
symptom of pruritus in the disease [7,8]. The MyD88 pathway
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generates NFκB and TNFα, and TNFα is the strongest stimulant for
producing spongiosis [9].

Figure 1: In the sweat duct within the stratum corneum, occlusions
are noted. Congo red stains the amyloid that forms the
infrastructure of biofilm; biofilm ductal occlusion is the signature
finding of eczema in all its presentations. 40X.
Eczema has been called the “itch” that rashes, [10] and all the
foregoing (occluded ducts, biofilms, and TLR2) lead to that “itch”.
Recent work suggests that once the basement membrane is breached,
the adaptive immune system (especially IL 31) enters the picture and
creates even more intense itching [11]. Consequently, both arms of the
immune system are involved in this autoimmune disease: the innate
arm is first and begins in the epidermis, and the adaptive is second and
begins in the dermis.
Eczema has been postulated to be a double-hit phenomenon with
the filaggrin gene (or other genes yielding a defective stratum
corneum) representing the genetic component and the biofilmproducing staphylococci the environmental hit [12].
Many different presentations of eczema exist and sometimes
overlap. The traditional, largely age dependent atopic dermatitis
presentations of facial extensor, flexural, and nummular all show
occluded ducts and activation of the innate immune system. Similarly,
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dyshidrotic eczema, and the recently described lichen planus-like
eczema also show those signature findings [12,13].
Surprisingly, seborrheic dermatitis, axillary granular parakeratosis,
and tinea pedis have shown occluded ducts with the biofilm generated
by staphylococci and TLR2 activation [14]. The main difference in
these diseases, when compared to atopic dermatitis, was the stratum
corneum was rendered defective not by a gene as in the more familiar
presentations of eczema, but by yeasts in seborrheic dermatitis,
granules in granular parakeratosis, and dermatophytes in tinea pedis
[14].
Occluded ducts are also a feature of Meyerson’s nevus and Doucas
Kapetanakis pigmented purpuric dermatosis [12]. Meyerson’s nevus is
a melanocytic nevus with a halo of eczema surrounding it. Doucas
Kapetanakis disease is pigmented purpuric dermatosis combined with
eczema. It is also known as “itching” purpura. Both these disease are
supposed to have eczema as a component of their pathogenesis, and, in
fact, they both display the ductal occlusions that now, more fully,
define the disease.
It was Sulzberger in 1947 who saw the occluded duct in eczema
[15], and it was he who championed calling eczema atopic dermatitis
[16]. He did this in an attempt to simplify the diagnosis because of the
multiplicity of names extant at that time. It is therefore with some
trepidation that we propose the following for all the diseases listed in
Table 1 with occluded eccrine sweat ducts as the underlying
pathological finding of each.

impact of the “genetic” side of the disease, which is a “rare”
opportunity indeed. Bleach baths, or the use of bleach containing gel,
may be considered along with the aforementioned. Bleach is a biofilm
dispersing agent which also is capable of killing planktonic (free
floating) microbes [12]. Petrolatum itself, previously thought to be
inert, has recently been shown to have antimicrobial capability [17].
The addition of oral antibiotics is fraught with difficulty because all
the staphylococci are multidrug resistant and 60% are MRSA or MRSE
[2]. Other antibacterial substances such as silver as in silver
sulfadiazine, iodinated compounds, and zinc containing products may
also have a place in the topical therapeutic armamentarium. The
administration of antimetabolites, or immunosuppressives, or
biologics would only be considered as a last resort [12].
We have presented a modest reclassification of eczema based on the
signature pathology of occluded sweat ducts. We have also included
some therapeutic maneuvers to counteract this pathology and lead
both to clinical improvement and prevention of this disease in all its
forms.

References
1.
2.
3.

Name

Presentation

Atopic eczema

facial extensor and flexural
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tinea pedis

Juvenile plantar eczema

childhood foot disease

Pigmented purpuric eczema

Doucas Kepetanakis

Nevoid eczema

Meyerson’s nevus

Table 1: Showing occluded eccrine sweat ducts as the underlying
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