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Abstract Eosinophilic spongiosis is a histological feature shared by some distinct inflammatory
disorders, and is characterized by the presence of intraepidermal eosinophils associated with
spongiosis. Most often, isolated eosinophilic spongiosis indicates the early stages of a subja-
cent autoimmune bullous dermatosis, such as the pemphigus group and bullous pemphigoid.
Herein, the main causes of eosinophilic spongiosis are discussed, as well as the supplementary
investigation needed to elucidate its etiology.

© 2019 Published by Elsevier Espana, S.L.U. on behalf of Sociedade Brasileira de Dermatologia.
This is an open access article under the CC BY license (http://creativecommons.org/licenses/
by/4.0/).

Introduction as the early stages of autoimmune bullous dermatosis (AIBD),
eczema, and drug reaction, thus representing a diagnos-
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Figure 1
herpetiformis pattern on posterior trunk.

Figure 2

Clinical presentation of pemphigus herpetiformis (A). Annular urticarial plaques (B) and peripheral vesicles (C) in

Pemphigus herpetiformis. (A) Eosinophilic spongiosis, without prominent acantholysis (Hematoxylin & eosin, x400).

(B) Direct immunofluorescence with linear, intercellular, and intraepithelial I1gG deposits.

of pemphigus.® PH clinically resembles dermatitis herpeti-
formis, and is characterized by pruritic urticarial erythema
with vesicobullous eruption in about 50% of cases (Fig. 1).
Acantholysis may not be evident by histopathology, but
ES is invariably present; immunofluorescence studies with
intraepidermal intercellular deposits confirm the diagnosis
of PH>* (Fig. 2).

There were 27 cases of PH diagnosed at the Depart-
ment of Dermatology of Hospital das Clinicas - University
of Sao Paulo Medical School in the last 15 years, corre-
sponding to 5% of all pemphigus patients under follow-up
at this clinic. Among them, ES was the main anatomopatho-
logical feature (present in 100% of the cases) and was
considered by the authors as a mandatory criterion for
PH, with or without concomitant evidence of acantholy-
sis.

ES was also described as the initial histological finding in
one case of paraneoplastic pemphigus.® Additionally, pem-
phigus vegetans may display ES commonly associated with
supra-basal acantholysis and epidermal hyperplasia.’-®

In bullous pemphigoid (BP), ES is a prominent feature,
even in the absence of adjacent subepidermal detachment.
It is especially observed during the pre-bullous phase, when
urticarial lesions, eczema, or even isolated pruritus prevail
(Figs. 3 and 4).%7 This finding may not be fortuitous, as

previous studies demonstrated the role of eosinophils in the
pathogenesis of BP. It seems that the release of toxic pro-
teins by eosinophils can contribute to blister formation.” It
is hypothesized that chemokines released by keratinocytes
after epidermal damage induce eosinophilic migration into
epidermis in BP, including IL-8 and eotaxin.”

Ruiz et al. observed that among 150 patients with ES, 24%
had an underlying AIBD, emphasizing BP as the main cause.®
Mucous membrane pemphigoid and pemphigoid gestationis
are less frequently associated with ES. During pregnancy,
the occurrence of ES in urticarial lesions may support the
diagnosis of pemphigoid gestationis and help to distinguish
it from polymorphic eruption of pregnancy.®

Other differential diagnoses

Even though ES is traditionally associated with AIBD, it
has been accepted as a consistent histological feature
of other inflammatory skin disorders, notably spongiotic
dermatitis.® Although lymphocytes are the main inflam-
matory cells, ES can occur adjacent to other epidermal
alterations in eczema, such as in contact, atopic, or num-
mular dermatitis.®’ Ruiz et al. found that most patients
with isolated ES had either eczematous dermatitis or AIBD
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Figure 3 Urticarial (A) and bullous (B) phases of bullous pemphigoid.
o dal

Figure 4  Bullous pemphigoid. (A) Focal eosinophilic spongiosis adjacent to subepidermal clefting (Hematoxylin & eosin, x400).

(B) Direct immunofluorescence with linear deposits of IgG in the basement membrane zone.

without concomitant vesicles or blisters.® In such cases,
immunofluorescence studies are required to distinguish both
disorders.’

Arthropod bite reactions, urticaria, drug reactions, and
scabies represent other causes of ES."*° Prominent dermal
edema and mixed inflammatory infiltrate are classically seen
in insect bite reactions and urticarial lesions."® Neverthe-
less, the urticarial phase of an AIBD must be excluded. In
scabies, the presence of the mite in stratum corneum may
confirm the diagnosis.® Id reactions secondary to fungal or
other infections may also cause ES.®

The vesicular phase of incontinentia pigmenti, a
rare X-linked dermatosis, may also exhibit ES along
with dyskeratotic keratinocytes, and has distinctive
histopathological features."® ES is seldom observed in
lichen sclerosus, polycythemia vera, porokeratosis, Mey-
erson’s nevi, Still’s disease, and Wells syndrome.’%°
Additional histopathological alterations provide more spe-
cific evidence to support the diagnosis. In eosinophilic

follicular pustular folliculitis (Ofuji folliculitis), ES
is found in the hair infundibulum and sebaceous
duct.”’?

Diagnostic workup

ES cases with specific clinical and histological features may
provide evidence to an accurate diagnosis. In contrast, those
with unusual clinical presentation and/or without additional
histopathological alterations may represent a diagnostic
challenge. (Fig.5)

A careful analytic approach and clinicopathological cor-
relation are often necessary for etiological elucidation. This
includes the evaluation of associated epidermal and dermal
alterations from several histological serial sections. Acan-
tholysis, dyskeratosis, intense dermal edema, inflammatory
infiltrate, basement membrane zone alterations, and the
presence of microorganisms may be observed and aid in the
diagnosis.

The diagnosis of early AIBD requires ancillary testing.
Immunofluorescence (IF) studies are the gold standard for
the diagnosis of AIBD to demonstrate the presence of
autoantibodies against intra-epidermal or basement mem-
brane zone antigens in vivo.'? Direct IF detects tissue-bound
autoantibodies, whereas indirect IF quantifies circulat-
ing autoantibodies. Deposits of fluorescent antibodies are
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Diagnostic management of eosinophilic spongiosis. DIF, direct immunofluorescence; (—), negative; (+), positive; BP,
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detected in all pemphigus and BP patients, and may be
determinant in atypical cases.'®

Final considerations

It is recommended to consider AIBD as a differential diagno-
sis of ES. In this group, special attention must be given to BP
and PH due to their higher association with ES. Concomitant
clinical and histological features may lead to the correct
diagnosis. However, when ES is the main or single histolog-
ical abnormality on a skin biopsy, active investigation for
specific features and immunofluorescence analysis are often
necessary, and must be repeated in case of initial negativity.

Concerning the etiology of ES, keratinocyte signaling may
play a role in the induction of epidermal eosinophilic infil-
tration. However, the reason why it occurs in such different
disorders remains unknown and has not been studied yet.
Future research is still necessary and will be essential to
elucidate these pathogenic questions and contribute to the
discovery of new therapeutic targets.

Financial support

The present study received financial support from
FUNADERSP (Fundo de Apoio ao Dermatologista de Sao
Paulo), Sao Paulo, Brazil.

Author’s contributions

Karina Lopes Morais: Approval of the final version of the
manuscript; conception and planning of the study; elabora-
tion and writing of the manuscript; obtaining, analyzing and
interpreting the data; effective participation in research

orientation; critical review of the literature; critical review
of the manuscript.

Denise Miyamoto: Approval of the final version of
the manuscript; conception and planning of the study;
elaboration and writing of the manuscript; effective par-
ticipation in research orientation; intellectual participation
in propaedeutic and/or therapeutic conduct of the cases
studied; critical review of the manuscript.

Celina Wakisaka Maruta: Approval of the final version
of the manuscript; conception and planning of the study;
effective participation in research orientation; intellectual
participation in propaedeutic and/or therapeutic conduct of
the cases studied; critical review of the manuscript.

Valéria Aoki: Approval of the final version of the
manuscript; conception and planning of the study; effective
participation in research orientation; intellectual partici-
pation in propaedeutic and/or therapeutic conduct of the
cases studied; critical review of the manuscript.

Conflicts of interest

None declared.

Acknowledgments

The authors thank Prof. Dr. Neusa Yuriko Sakai Valente, who
contributed to histologic images of the study.

References

1. Lepelletier C, Vignon-Pennamen MD, Battistella M. Eosinophilic
spongiosis. Ann Dermatol Venereol. 2018;145:68-71.


http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0055

728

Morais KL et al.

. Emmerson RW, Wilson-Jones E. Eosinophilic spongiosis in pem-

phigus. A report of an unusual histological change in pemphigus.
Arch Dermatol. 1968;97:252-7.

. Santi CG, Maruta CW, Aoki V, Sotto MN, Rivitti EA, Diaz LA. Pem-

phigus herpetiformis is a rare clinical expression of nonendemic
pemphigus foliaceus, fogo selvagem, and pemphigus vulgaris.
Cooperative Group on Fogo Selvagem Research. J Am Acad Der-
matol. 1996;34:40-6.

. Laws PM, Heelan K, Al-Mohammedi F, Walsh S, Shear NH. Pem-

phigus herpetiformis: a case series and review of the literature.
Int J Dermatol. 2015;54:1014-22.

. Gallo E, Garcia-Martin P, Fraga J, Teye K, Koga H, Hashimoto T,

et al. Paraneoplastic pemphigus with eosinophilic spongiosis and
autoantibodies against desmocollins 2 and 3. Clin Exp Dermatol.
2014;39:323-6.

. Machado-Pinto J, McCalmont TH, Golitz LE. Eosinophilic

and neutrophilic spongiosis: clues to the diagnosis of

10.

immunobullous diseases and other inflammatory disorders.
Semin Cutan Med Surg. 1996;15:308-16.

. Amber KT, Valdebran M, Kridin K, Grando SA. The role of

eosinophils in bullous pemphigoid: a developing model of
eosinophil pathogenicity in mucocutaneous disease. Front Med
(Lausanne). 2018;5:201.

. Ruiz E, Deng JS, Abell EA. Eosinophilic spongiosis: a clinical,

histologic, and immunopathologic study. J Am Acad Dermatol.
1994;30:973-6.

. Crotty C, Pittelkow M, Muller SA. Eosinophilic spongiosis: a clini-

copathologic review of seventy-one cases. J Am Acad Dermatol.
1983;8:337-43.

Aoki V, Sousa JX Jr, Fukumori LMI, Périgo AM, Freitas EL, Oliveira
ZNP. Direct and indirect immunofluorescence. An Bras Derma-
tol. 2010;85:490-500.


http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30071-6/sbref0100

	Diagnostic approach of eosinophilic spongiosis
	Introduction
	ES in AIBD
	Other differential diagnoses
	Diagnostic workup
	Final considerations
	Financial support
	Author's contributions

	Conflicts of interest
	Acknowledgments
	References

