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A novel finding in atopic dermatitis: film-producing

Staphylococcus epidermidis as an etiology
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Recently, we surveyed our inner city practice regarding
the forms of atopic dermatitis we see here, including
facial-extensor, flexural, nummular, lichen planus-like
(seen only in darkly pigmented skin), and pityriasis alba.1

Many factors triggering this disease have been proposed,
such as xerosis and sweating,2 but factors causing pruri-
tus, especially in flexural eczema, have not been eluci-
dated. We believe the patient presented herein shows
findings pointing to an explanation for such pruritus. We
believe that subclinical miliaria caused by film-producing
Staphylococcus epidermidis blocks the eccrine ducts and
causes pruritus similar to that seen in overt miliaria
rubra.

A 19-year-old Caucasian woman with a family history
of maternal asthma presented with a very pruritic, pink–
red, papulovesicular eruption on the antecubital and pop-
liteal fossas. She habitually bathed twice daily with a
body wash and did not use a moisturizer. We diagnosed
atopic dermatitis and prescribed twice-daily application
of a midpotency corticosteroid cream; skin care advice
consisted of using a moisturizer daily and decreasing the
frequency of bathing. We recommended that she use a
milder soap and restrict its use to certain body parts. At
her three-week follow-up visit, the pruritus had abated
and the rash had cleared.

At the follow-up visit, a skin scraping was taken from the
right antecubital fossa in a manner similar to a potassium
hydroxide preparation for fungus. The sample was cultured
for bacteria and was examined under confocal microscopy.
The culture showed normal skin flora (predominantly

S. epidermidis) without any Staphylococcus aureus.
Cocci with biofilms similar to those of film-producing S. epi-

dermidis were noted on confocal microscopy and appeared
as a syncytium as opposed to ordinary single bacterial cells
(Fig. 1).

This patient demonstrated typical flexural atopic der-
matitis that responded well to treatment. The skin scrap-
ing showing film-producing S. epidermidis is of interest.
We believe subclinical miliaria causes the itching in this
form of eczema, which has been termed ‘‘the itch that

Figure 1 Confocal photomicrograph (original magnification
·600) shows the thick syncytia of cocci and biofilms typical
of Staphylococcus epidermidis. Those of Staphylococcus

aureus are much thinner
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rashes’’.3 Sulzberger et al.4 first alluded to this when they
found blockage of the sweat ducts in a biopsy specimen
from an eczema patient. Tuft et al.5 later showed that
eczema occurred in areas of sweating, even in areas where
patients did not realize they perspired. Dahl,2 in his
review of flare factors, discussed sweating and sweat
retention as important factors in the induction of atopic
dermatitis. Recently, it was shown in patients keeping
diaries that sweating was a significant factor in exacerbat-
ing eczema.6

Miliaria arises from blockage of the eccrine sweat
ducts. The material causing this blockage is a periodic
acid Schiff-positive substance that contains many gram-
positive bacteria.7 This material has been identified as
extracellular polysaccharide substance, so-called slime or
film, and the bacterial organism has been identified as
S. epidermidis.8 The genes responsible for the film pro-
duction in S. epidermidis have been elucidated.9 Our find-
ing of film-producing S. epidermidis (the syncytium seen
on confocal microscopy) in flexural eczema extends Sulz-
berger et al.’s concept4 and couples it with the observa-
tions of both Holze and Kligman7 and Mowad et al.8

The finding is also consistent with Tuft et al.’s observa-
tions that eczema occurs in areas where insensible (unrec-
ognized) sweating has occurred.5 The finding also
supports the supposition that the organism is ever-
present: theoretically, it should be present before, during,
and after the rash.

Filaggrin, the gene that regulates epidermal barrier func-
tion, has recently been identified as a major predisposing
factor in atopic dermatitis.10 Our concept of subclinical
miliaria provoked by film-producing S. epidermidis as part
of a ‘‘double-hit’’ phenomenon11 fits well in the pathogene-
sis of atopic dermatitis. Consequently, the patient would
experience subclinical miliaria as a result of insensible
sweating and sweat duct occlusion with film-producing S.

epidermidis, itch profusely, damage an already pre-
disposed, filaggrin-deficient stratum corneum, and create
clinically apparent disease. In our patient with clinical
flexural atopic dermatitis, we have demonstrated the pres-
ence of the organism that, we believe, starts this cascade.
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