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Epidermolysis bullosa acquisita: What’s new?
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ABSTRACT

Type VII collagen is an adhesion molecule of the extracellular matrix in epithelial basement membranes, and the
main constituent of anchoring fibrils at the dermal–epidermal junction (DEJ). Autoimmunity against this protein is
causing the rare organ-specific epidermolysis bullosa acquisita (EBA). EBA is a rare acquired, heterogeneous,
chronic blistering disease of skin disease of skin and mucous membranes characterized by subepidermal blisters
and tissue-bound as well as circulating autoantibodies to the DEJ. EBA has several distinct clinical presentations
with other subepidermal bullous diseases, such as mainly dystrophic epidermolysis bullosa or bullous pemphigoid.
The circulating immunoglobulin G autoantibodies for EBA react with a 290-kDa dermal protein, type VII collagen, as
detected by immunoblot analysis using dermal extracts. The pathogenicity of these autoantibodies has been dem-
onstrated by experimental animal models, in which anti-type VII collagen antibodies injected into a mouse produced
an EBA-like blistering disease in the animal. EBA cases often require high doses of systemic corticosteroids and a
variety of immunosuppressants. Although treatment for EBA is frequently difficult and unsatisfactory, some thera-
peutic success has been reported with colchicine, dapsone, infliximab and i.v. immunoglobulin. In this review, we
will focus on recent progress in our understanding of the clinical manifestations, the etiopathogenesis as well as the
management of EBA.

Key words: clinical manifestations, epidermolysis bullosa acquisita, pathogenesis, therapy.

INTRODUCTION

Autoimmune blistering skin diseases are a group of
severe, potentially long and life-threatening diseases,
clinically characterized by blisters and erosions of
skin and ⁄or mucous membranes. Autoimmune blis-
tering skin diseases develop autoantibodies reactive
with the epidermal keratinocyte cell surfaces or the
epidermal basement membrane zone, which in turn
induce separation between epidermal keratinocytes
or at the dermal–epidermal junction.1,2 Based on
histopathological, immunological and clinical criteria,
autoimmune bullous diseases are classified into two

major groups associated with autoantibodies to des-
mosomal (pemphigus group) or hemidesmosomal
proteins (subepidermal blistering diseases, e.g. pem-
phigoid diseases and epidermolysis bullosa acquisita
[EBA]).3–5

The term ‘‘epidermolysis bullosa acquisita’’ was
proposed as a descriptive clinical diagnosis for
patients with adult onset and features resemble those
of hereditary dystrophic epidermolysis bullosa were
reported by Elliott in 1904.6 In 1971, Roenigk et al.7

was the first to distinguish, on the basis of distinctive
clinical and histological features, EBA from other bul-
lous diseases, suggesting the first diagnostic criteria
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for EBA. After that, during the 1970s and 1980s, char-
acteristic clinical, histological, immunohistological
and serological features of EBA were categorized.8–10

Epidermolysis bullosa acquisita is a chronic blister-
ing disease of skin and mucous membranes charac-
terized by subepidermal blisters and tissue-bound as
well as circulating autoantibodies to the dermal–
epidermal junction.11–13 The circulating immunoglob-
ulin (Ig)G antibodies in EBA react with a 290-kDa
dermal protein, type VII collagen, which is the main
constituent of anchoring fibrils located at the dermal–
epidermal junction, an adhesion molecule of the
extracellular matrix in epithelial basement mem-
branes. EBA is a rare disease with a prevalence of
approximately 0.2 ⁄million people.14,15 There is no sex
and racial predilection known, although several stud-
ies have reported an increased occurrence of the
human leukocyte antigen (HLA)-DR2 allele in patients
with EBA and bullous systemic lupus erythematosus
(SLE).16,17 This HLA phenotype has been associated
with hyper-immunity which suggests an autoimmune
etiology for EBA. The significance of certain HLA-
DR2 molecules in the pathogenesis of EBA needs to
be demonstrated in the context of specific autoanti-
gens in future laboratory investigations.16,17

Although EBA represents the rare autoimmune
blistering disease in general, therapy for patients
with EBA remains unsatisfactory, and mainly relies
on immunosuppressive agents such as methotrex-
ate, azathioprine or cyclophosphamide.18–21 Thus,
there is a need for the identification of safe and
effective alternatives for treatment of EBA. In this
review, we will focus on recent progress in our
understanding of the pathogenesis of EBA, the char-
acterization of clinical manifestations, and their role
in maintenance.

THE AUTOANTIGENS OF EBA

Type VII collagen, the main constituent of anchoring
fibrils, was identified as the autoantigen of EBA.22,23

Anchoring fibrils are thought to anchor the epidermis
and its underlying basement membrane zone to the
papillary dermis.24 Type VII collagen is composed
of three identical a-chains, each consisting of a
145-kDa central collagenous triple helical portion,
flanked by a large 145-kDa amino terminal non-
collagenous domain (NC1), and a smaller 34-kDa

carboxy-terminal non-collagenous domain (NC2). In
the extracellular space, type VII collagen molecules
form anti-parallel tail-to-tail dimers stabilized by
disulfide bonding through a small carboxy-terminal
overlap (NC2), while a fragment of the NC2 domain is
proteolytically removed.25 Several dimers aggregate
laterally to form the unique cross-banded structure,
namely, anchoring fibrils, which comprise anti-parallel
dimers and contain NC1 domains at both ends, locat-
ing in the lamina densa and forming semicircular
loops visible by electron microscope.26 Previous
studies have established that the major antigenic
epitopes of type VII collagen are located within the
NC1 domain of type VII collagen.27–30

The autoimmune nature of EBA and the pathogenic
relevance of antibodies against type VII collagen are
supported by the following compelling evidence.
Patients’ autoantibodies to type VII collagen were
shown to recruit and activate leukocytes ex vivo
resulting in dermal–epidermal separation in cryosec-
tions of human skin.31,32 Recently, two different ani-
mal models of EBA were established: The disease
can be induced in mice by injection of autoantibodies
against type VII collagen into mice, when passively
transferred into mice.33,34 In this ‘‘passive’’ EBA
model, skin lesions develop in all strains of mice
investigated so far.33 Subepidermal blisters can also
be induced in mice by immunization with a recombi-
nant fragment of the murine NC1 domain (GST-
mCOL7C). Disease development in this ‘‘active’’
model is restricted to certain strains of mice; for
example, SJL.35,36 Both models duplicate the clinical,
histological and immunological features seen in
patients with EBA. Furthermore, complement activa-
tion and infiltration of granulocytes into the skin
are required for blister formation in experimental
EBA.37,38 Although mechanisms of tissue damage
and blister formation in EBA are not fully understood,
mechanisms by which EBA autoantibodies are
thought to be initiated by the binding of the autoanti-
bodies to antigenic sites, most commonly located
within the NC1 domain of type VII collagen.27–30 Sub-
sequently, complement is activated by the Fc-portion
of autoantibodies,37 leading to the recruitment of neu-
trophils,38 which release reactive oxygen species,32,38

ultimately resulting in subepidermal blister formation.
EBA patients have a decrease in normally functioning
anchoring fibrils secondary to an abnormality in their
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immune system in which they produce ‘‘pathogenic’’
autoantibodies against type VII collagen.13

CLINICAL PRESENTATION

Cutaneous manifestations in EBA are heterogeneous
and may mimic other bullous diseases. Although
the clinical spectrum of EBA is still being defined,
EBA patients have two major clinical subtypes: an
inflammatory and a non-inflammatory phenotype
(Fig. 1).9,10 The mechanobullous, non-inflammatory
form of EBA, so-called classic EBA, comprising the
majority of cases, is characterized by the appearance
of skin fragility and tense blisters, vesicles or bul-
lae, with some being hemorrhagic or erosions local-
ized to the extensor skin surface. The lesions heal
with scarring and milia formation.7 In general, lesions
may appear on any mucocutaneous surface and
located primarily on anatomic areas subjected to
repetitive minor trauma, such as the extensor upper
extremities, for example, elbows, knees, buttocks,
dorsal feet, dorsal hands and toes. A group of
patients with predominant mucosal disease who have
autoantibodies to type VII collagen have been reclas-
sified as mucous membrane pemphigoid patients in
a recent consensus meeting.39 Post-inflammatory
hyper- and hypopigmentation are also commonly
observed as well as nail dystrophy. EBA patients with
the mechanobullous classic form may resemble
hereditary dystrophic epidermolysis bullosa clinically,
such as scarring, loss of hair on the scalp, loss
of nails, and esophageal stenosis or esophageal
involvement.

In addition to the mechanobullous classic vari-
ant, several inflammatory subtypes of EBA were
described, clinically mimicking bullous pemphigoid,
linear IgA disease, mucous membrane pemphigoid or
Brunsting–Perry pemphigoid.40–48

Although the original diagnostic criteria for EBA
stated that disease onset should be in adulthood,
several childhood cases have been documented.
Interestingly, several previous reports described that
some childhood EBA patients with reactivity to the
triple-helical collagenous domain, as well as the
NC1 and NC2 domains, were of the inflammatory
type.49–52 To date, although the relationship between
the epitope profile and the clinical features (particu-
larly classical non-inflammatory vs inflammatory EBA)

remains to be elucidated at the present, suggesting
that reactivity with a different epitope, such as the
NC1 domain and other domains, leads to the different
clinical phenotypes. One possible mechanism is that,
when the patient’s serum react with the region other
than NC1 domain, a clinical phenotype of inflamma-
tory type presents, further suggesting the possible
causative role of such autoantibodies on complement
activation and inflammatory infiltrates, which in turn
develops the inflammatory type of EBA. Further stud-
ies on a large number of patients with EBA should
characterize the epitope specificity of EBA autoanti-
bodies and their correlation with clinical features,
such as age at disease onset, extent of skin lesions
and clinical course.

Autoantibodies against type VII collagen are also
responsible for bullous SLE.53–55 EBA associated with
systemic diseases have been also often reported,
including rheumatoid arthritis and diabetes mellitus,
as well as cryoglobulinemia and psoriasis.56–60 An
association between EBA and inflammatory bowel
disease (IBD) has been extensively documented; in
particular, Crohn’s disease has been described in
approximately 30% of EBA patients.61–65 However,
to date, their relevance for the pathogenesis of both
IBD and EBA is still unclear.

HISTOPATHOLOGICAL AND
IMMUNOPATHOLOGICAL FEATURES

The histological picture of lesional EBA skin typically
shows subepidermal blister accompanied by various
degrees of dermal inflammatory infiltrate.66 In detail,
classic EBA usually presents with a non- or pauci-
inflammatory subepidermal blister, whereas the
inflammatory forms of EBA are associated with a
neutrophil-rich infiltrate with variable numbers of
eosinophils and mononuclear cells (Fig 2a).67 As an
ultrastructural observation, in general, it has been
reported that blister formation in conditions occurs
beneath the region of the lamina densa by electron
microscope (Fig. 3a).22,68 These studies have been
carried out using skin from patients with active EBA,
obtained by biopsy. In some EBA patients, the split
localizes to the lamina lucida of the dermal–epidermal
junction.69 Direct immunoelectron microscopic stud-
ies reveal immunoreactants within the lamina densa,
and ⁄or sub-lamina densa of the basement membrane
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zone.70 Post-embedding indirect immunoelectron
microscopic study revealed that most EBA sera
showed a broad immunoreactivity within the lamina
densa, whereas some sera located in the dermis
below the lamina densa (Fig. 3b).71–73

IMMUNOFLUORESCENCE STUDIES

Direct immunofluorescence microscopy of perilesion-
al skin biopsies from patients with EBA demon-
strates linear deposits of IgG and ⁄or C3 at the

(a) (b) (c)

(d) (e)

(f) (g) (h) (i)

Figure 1. Clinical appearance of epidermolysis bullosa acquisita (EBA). Skin fragility and tense blisters on the heel and ankles,
located primarily on anatomic areas subjected to repetitive minor trauma (a,b). Erosive lesions on the back and buttock (c). Blis-
ters and erosions with erythematous atrophic plaques on the neck (d) and face (e). EBA also present with mucosal involvements
(f). The lesions heal with scar (g), scarring alopecia (h) andmilia formation (i), following blister.
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dermal–epidermal junction.68 In rare cases, an addi-
tional staining for IgA was described.44–46,74 Indirect
immunofluorescence microscopy using 1 mol ⁄L
NaCl-split normal human skin as a substrate

demonstrates circulating IgG autoantibodies bind-
ing to the dermal side of the artificial split in serum
of EBA patients (Fig. 2b,c), which label the sub-
lamina densa zone by indirect immunoelectron

(a)

E
E

D D

(b)

Figure 3. Electron microscopic studies of epidermolysis bullosa acquisita (EBA). Under transmission electron microscopy,
lesional skin obtained from a patient with EBA shows a separation below the lamina densa (a). Immunoelectron microscopy
using normal human skin reveals immunoreactivity within ⁄below the lamina densa (b). Bars = 200 nm.
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Figure 2. Histopathological and immunopathological features of epidermolysis bullosa acquisita (EBA). Histopathological find-
ings of a perilesional skin biopsy reveals a subepidermal blister with numerous neutrophils in the upper dermis and blister cavity
(a). Indirect immunofluorescence microscopy using serum from a patient with EBA shows linear deposits of immunoglobulin
(Ig)G along the basement membrane zone (b). Indirect immunofluorescencemicroscopy on NaCl-split normal human skin dem-
onstrates circulating IgG autoantibodies binding to the dermal side of the split (c). Immunoblot reactivity patterns of sera from
patients with EBA and anti-p200 pemphigoid. Lane 1, serum of a patient with epidermolysis bullosa acquisita (EBA) reacts with
290-kDa full-length type VII collagen. Lane 2, serum of a patient with anti-p200 pemphigoid recognizes a 200-kDa protein in
dermal extract. Migration of molecular weight markers is shown on the left. E, epidermis; D, dermis.
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microscopy.72,75,76 Tissue-bound and circulating
antibodies in EBA patients mainly belong to the
IgG1 and IgG4 subclasses.77–80 Wozniak and
Kowalewski demonstrated prominent invagin-
ations of the lamina densa and vertically-oriented
clumps of anchoring fibrils at and below the
dermal–epidermal junction using laser scanning
confocal microscopy.81

IMMUNOBLOT ANALYSIS

Sera from patients with EBA recognize the 290-kDa
protein, or its immunodominant region, the NC1
domain, by immunoblotting with normal human der-
mal extracts.22,72 Immunoblot analysis with extracts
of human epidermis or cultured keratinocytes and
fibroblasts is usually negative (Fig. 2d).82 A sensitive
enzyme-linked immunosorbent assay for the detec-
tion of autoantibodies to type VII collagen using
recombinant protein is also available.83

Some cases of a subepidermal blistering disease
with autoantibodies against more than two antigens
have been reported. EBA also sometimes compli-
cates other subepidermal autoimmune bullous
diseases, for example, against anti-laminin 332,
anti-bullous pemphigoid and anti-p-200 antigen.84–88

At present, clinical features, and histological and
immunofluorescence findings are not useful to dis-
tinguish between each other. Immunoblot analysis
and other molecular biological studies are necessary
to further characterize these complicated subepider-
mal autoimmune bullous diseases. Moreover, the
relationship between the antigenic reactivity of these
autoantibodies and their prognostic significance
needs to be elucidated by more precise analyses.

CLINICAL COURSE AND TREATMENT
OPTIONS

Treatment of EBA can often be challenging and pri-
marily consists of systemic corticosteroids, while it
remains unsatisfactory, and mainly relies on immuno-
suppressive agents such as methotrexate, azathio-
prine or cyclophosphamide.18–21 Overall, treatment
of EBA is difficult, despite the use of corticosteroids
combined with other immunosuppressants. Further-
more, long-term immunosuppression has been
shown to be associated with increased morbidity

and mortality. This includes systemic infections, gas-
trointestinal disorders, hypertension, osteoporosis,
hyperlipidemia, psychiatric disorders, moon face,
diabetes mellitus and obesity. Hence, there is a
need for the identification of safe and effective
alternatives for the treatment modalities of EBA. If
required, colchicine or other adjuvants can be
added. Some cases of EBA have been identified in
which colchicine treatment may be beneficial.89 This
is often used as a first-line management because its
side-effects are relatively benign compared with
other therapeutic choices. Diarrhea is a common
side-effect of colchicine, however, which makes it
difficult for many patients to achieve a high enough
dose to control the disease. Dapsone has been
used in some EBA patients, especially when
neutrophils are present in their dermal infiltrate.
Recently, i.v. immunoglobulin (IVIG) is one potential
promising therapy for patients with EBA, as evi-
dence of its effectiveness and safety is increasing. A
number of autoimmune bullous skin diseases have
been identified in which IVIG treatment may be ben-
eficial. A review of published work revealed that
more than 10 patients with extensive treatment-
resistant EBA have – in most cases successfully –
been treated.90–96 Recommended doses are 2 g ⁄kg
IVIG monthly until clinical improvement is achi-
eved and no lesions are developed. Because of the
limited duration of response retreatment with IVIG
(several cycles) is necessary. However, experience
with IVIG in patients with autoimmune skin blistering
disease is limited. Thus, IVIG is recommended as
second-line therapy in autoimmune bullous skin dis-
eases, or for patients not responding to conventional
therapy. The mode of action of IVIG in autoimmune
diseases including bullous disease, is far from being
completely understood. In addition, the most novel
treatment is the anti-CD20 monoclonal antibody,
rituximab, which is a monoclonal humanized anti-
body directed against the B-cell-specific cell surface
antigen CD20. CD20 is expressed on the cell sur-
faces of pre-B cells and mature B cells. Rituximab is
a chimeric monoclonal anti-CD20 antibody that
abolishes these cells through complement- and anti-
body-dependent cytotoxicity and apoptosis. Thus,
rituximab significantly reduces circulating B cells
and antibody-producing plasma cells. Rituximab
had a dramatic effect on EBA patient in a
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life-threatening situation. In some patients with
severe widespread EBA resistant to conventional
therapies were successfully treated with rituximab
as adjuvant therapy.97,98 Rituximab is the newest
potent therapy in severe and refractory EBA
patients. Now, the regimens for these therapies are
being examined worldwide. Further data and chal-
lenge are needed to establish the real potential of
new treatment in EBA. In addition, there are several
anti-tumor necrosis factor-a (anti-TNF-a) inhibitors in
the class of biological agents (such as infliximab, an
anti-TNF-a chimeric monoclonal antibody) that are
being considered for use in the treatment of patients
with EBA. The algorithm for the practice to treat
patients with EBA is shown in Figure 4.

CONCLUSIONS AND PERSPECTIVES

Considerable progress has been made in the last
years regarding our understanding of the pathogen-

esis of EBA. The availability of animal models of
EBA provides an important tool to gain further
insight into the pathophysiology of the disease.
Recently, several new therapeutic agents and
modalities have been reported and show promise in
the treatment of patients with EBA. The multidisci-
plinary approach to understanding the mechanisms
of central and peripheral tolerance as well as the
inflammatory cascade, induced by binding of auto-
antibodies to type VII collagen, is leading to the
more specific therapeutic strategies that counteract
the chronic morbidity and mortality of this auto-
immune disorder.
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Figure 4. The algorithm for the practice to treat patients with epidermolysis bullosa acquisita (EBA). For the management of
EBA, the first-line is of course the use of systemic steroid therapy. Systemic steroid therapy may be a sole treatment in some
patients with relatively mild EBA; however, many cases do not respond to this regimen. At present, we fortunately have a variety
of other adjuvant regimens available. Among the adjuvant therapies, colchicine is the first choice of treatment; the steroid pulse
therapy is the second line of adjuvant therapy. In addition, various immunosuppressive agents may be used in addition to sys-
temic steroid therapy. The effectiveness of these immunosuppressive agents is varied among patients. Intravenous immuno-
globulin (IVIG) is considered to be an ideal treatment because it is the only treatment that does not suppress the normal immune
activity. The most novel treatment is the anti-CD20 monoclonal antibody rituximab. In the most intractable cases, the combina-
tion therapies of these adjuvant treatmentsmay be usedwith intensive care for severe and possibly fatal infections. Future thera-
peutic attempts may include the use of monoclonal antibodies able tomodulate the immune response (by targeting for example
B and ⁄or T cells) or the induction of immunological tolerance by application of peptides or peptidomimetics.
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Autoantibodies from patients with BSLE inducing
recruitment of leukocytes to the dermoepidermal junc-
tion and subepidermal splits in cryosections of human
skin. Arch Dermatol 2006; 142: 1513–1516.

55 Shirahama S, Furukawa F, Yagi H et al. Bullous systemic
lupus erythematosus: detection of antibodies against
noncollagenous domain of type VII collagen. J Am Acad
Dermatol 1998; 38: 844–848.

56 Chan L, Woodley D. Epidermolysis bullosa acquisita in
the elderly. J Geriatr Dermatol 1995; 4: 47–52.

57 Krivo JM, Miller F. Immunopathology of epidermolysis
bullosa acquisita. Association with mixed cryoglobulin-
emia. Arch Dermatol 1978; 114: 1218–1220.

228 ! 2010 Japanese Dermatological Association

N. Ishii et al.



58 Hoshina D, Sawamura D, Nomura T et al. Epidermolysis
bullosa acquisita associated with psoriasis vulgaris. Clin
Exp Dermatol 2007; 32: 516–518.

59 Endo Y, Tamura A, Ishikawa O et al. Psoriasis vulgaris
coexistent with epidermolysis bullosa acquisita. Br J
Dermatol 1997; 137: 783–786.

60 Kirtschig G, Chow ET, Venning VA et al. Acquired sub-
epidermal bullous diseases associated with psoriasis: a
clinical, immunopathological and immunogenetic study.
Br J Dermatol 1996; 135: 738–745.

61 Sherry F, Dothridge MD. Case for diagnosis: epidermol-
ysis bullosa acquisita. Proc R Soc Med 1962; 55: 409.

62 Ray TL, Levine JB, Weiss W et al. Epidermolysis bullosa
acquisita and inflammatory bowel disease. J Am Acad
Dermatol 1982; 6: 242–252.

63 Hughes BR, Horne J. Epidermolysis bullosa acquisita
and total ulcerative colitis. J R Soc Med 1988; 81: 473–
475.

64 Labeille B, Gineston J-L, Denoeux JP et al. Epidermo-
lysis bullosa acquisita and Crohn’s disease. Arch Intern
Med 1988; 148: 1457–1459.

65 Chen M, O’Toole EA, Sanghavi J et al. The epidermoly-
sis bullosa acquisita antigen (type VII collagen) is present
in human colon and patients with crohn’s disease have
autoantibodies to type VII collagen. J Invest Dermatol
2002; 118: 1059–1064.

66 Woodley DT, GammonWR, Briggaman RA. Epidermoly-
sis bullosa acquisita. In: Freedberg IM, Eisen AZ, Wolff
K, Austen KF, Goldsmith LA, Katz SI, Fitzpatrick TB,
eds. Fitzpatrick’s Dermatology in General Medicine, 4th
edn. New York: McGraw-Hill, 1999; 702–709.

67 Woodley DT, Briggaman RA, Gammon WR. Acquired
epidermolysis bullosa. A bullous disease associated
with autoimmunity to type VII (anchoring fibril) collagen.
Dermatol Clin 1990; 8: 717–726.

68 Yaoita H, Briggaman RA, Lawley TJ, Provost TT, Katz
SI. Epidermolysis bullosa acquisita: ultrastructural and
immunological studies. J Invest Dermatol 1981; 76:
288–292.

69 Fine JD, Tyring S, Gammon WR. The presence of intra-
lamina lucida blister formation in epidermolysis bullosa
acquisita: possible role of leukocytes. J Invest Dermatol
1989; 92: 27–32.

70 Nieboer C, Boorsma DM, Woerdeman MJ et al. Epi-
dermolysis bullosa acquisita. Immunofluorescence,
electron microscopic and immunoelectron microscopic
studies in four patients. Br J Dermatol 1980; 102: 383–
392.

71 McMillan JR, Matsumura T, Hashimoto T et al. Immuno-
mapping of EBA sera to multiple epitopes on collagen
VII: further evidence that anchoring fibrils originate and
terminate in the lamina densa. Exp Dermatol 2003; 12:
261–267.

72 Ishii N, Yoshida M, Hisamatsu Y et al. Epidermolysis
bullosa acquisita sera react with distinct epitopes on the
NC1 and NC2 domains of type VII collagen: study using

immunoblotting of domain-specific recombinant pro-
teins and postembedding immunoelectron microscopy.
Br J Dermatol 2004; 150: 843–851.

73 Ishii N, Yoshida M, Ishida-Yamamoto A et al. Some epi-
dermolysis bullosa acquisita sera react with epitopes
within the triple-helical collagenous domain as indicated
by immunoelectron microscopy. Br J Dermatol 2009;
160: 1090–1093.

74 Vodegel RM, de Jong MC, Pas HH et al. IgA-mediated
epidermolysis bullosa acquisita: two cases and review of
the literature. J AmAcad Dermatol 2002; 47: 919–925.

75 GammonWR, Briggaman RA, Inman AO et al.Differenti-
ating anti-lamina lucida and anti-sublamina densa anti-
BMZ antibodies by indirect immunofluorescence on
1.0 M sodium chloride-separated skin. J Invest Derma-
tol 1984; 82: 139–144.

76 Gammon WR, Fine JD, Forbes M et al. Immunofluores-
cence on split skin for the detection and differentiation
of basement membrane zone autoantibodies. J Am
Acad Dermatol 1992; 27: 79–87.

77 Bernard P, Prost C, Aucouturier P et al. The subclass
distribution of IgG autoantibodies in cicatricial pemphig-
oid and epidermolysis bullosa acquisita. J Invest Der-
matol 1991; 97: 259–263.

78 Cho HJ, Lee IJ, Kim SC. Complement-fixing abilities
and IgG subclasses of autoantibodies in epidermolysis
bullosa acquisita. Yonsei Med J 1988; 39: 339–344.

79 Gandhi K, Chen M, Aasi S et al. Autoantibodies to type
VII collagen have heterogenous subclass and light chain
compositions and their complement- activating capaciti-
ties do not correlate with the inflammatory clinical
phenotype. J Clin Immunol 2000; 20: 416–423.

80 Mooney E, Gammon WR. Heavy and light chain
isotypes of immunoglobulin in epidermolysis bullosa
acquisita. J Invest Dermatol 1990; 95: 317–319.

81 Wozniak K, Kowalewski C. Alterations of basement
membrane zone in autoimmune subepidermal bullous
diseases. J Dermatol Sci 2005; 40: 169–175.

82 Stanley JR, Rubinstein N, Klaus-Kovtun V. Epidermo-
lysis bullosa acquisita antigen is synthesized by both
human keratinocytes and human dermal fibroblasts.
J Invest Dermatol 1985; 85: 542–545.

83 Chen M, Chan LS, Cai X et al. Development of an ELISA
for rapid detection of anti-type VII collagen autoantibod-
ies in epidermolysis bullosa acquisita. J Invest Dermatol
1997; 108: 68–72.

84 JonkmanMF, Schuur J, Dijk F et al. Inflammatory variant
of epidermolysis bullosa acquisita with IgG autoantibod-
ies against type VII collagen and laminin alpha3. Arch
Dermatol 2000; 136: 227–231.

85 Fairley JA, Woodley DT, Chen M et al. A patient with
both bullous pemphigoid and epidermolysis bullosa
acquisita: an example of intermolecular epitope spread-
ing. J Am Acad Dermatol 2004; 51: 118–122.

86 Furukawa H, Miura T, Takahashi M et al. A case of anti-
p200 pemphigoid with autoantibodies against both a

! 2010 Japanese Dermatological Association 229

Epidermolysis bullosa acquisita



novel 200-kD dermal antigen and the 290-kD epidermol-
ysis bullosa acquisita antigen. Dermatology 2004; 209:
145–148.

87 Yamada T, Suzuki M, Koike Y et al. A case of epidermol-
ysis bullosa acquisita with autoantibody to anti-p200
pemphigoid antigen and exfoliative esophagitis. Derma-
tology 2006; 212: 381–384.

88 Pastar Z, Rados J, Lipozencic J et al.Case of concurrent
epidermolysis bullosa acquisita and anti-p200 pemphig-
oid–how to treat it? Int J Dermatol 2007; 46: 295–298.

89 Cunningham BB, Kirchmann TT, Woodley D. Colchicine
for epidermolysis bullosa acquisita. J Am Acad Derma-
tol 1996; 34: 781–784.

90 Caldwell JB, Yancey KB, Engler RJ et al. Epidermolysis
bullosa acquisita: efficacy of high-dose intravenous
immunoglobulins. J Am Acad Dermatol 1994; 31: 827–
828.

91 Mohr C, Sunderkotter C, Hildebrand A et al. Successful
treatment of epidermolysis bullosa acquisita using intra-
venous immunoglobulins. Br J Dermatol 1995; 132:
824–826.

92 Kofler H, Wambacher-Gasser B, Topar G et al. Intra-
venous immunoglobulin treatment in therapy-resistant
epidermolysis bullosa acquisita. J Am Acad Dermatol
1997; 36: 331–335.

93 Harman KE, Black MM. High-dose intravenous immune
globulin for the treatment of autoimmune blistering dis-
eases: an evaluation of its use in 14 cases. Br J Derma-
tol 1999; 140: 864–874.

94 Gourgiotou K, Exadaktylou D, Aroni K et al. Epidermo-
lysis bullosa acquisita: treatment with intravenous
immunoglobulins. J Eur Acad Dermatol Venereol 2002;
16: 77–80.

95 Campos M, Silvente C, Lecona M et al. Epidermolysis
bullosa acquisita: diagnosis by fluorescence overlay
antigen mapping and clinical response to high-dose
intravenous immunoglobulin. Clin Exp Dermatol 2006;
31: 71–73.

96 Segura S, Iranzo P, Martı́nez DE et al.High-dose intrave-
nous immunoglobulins for the treatment of autoimmune
mucocutaneous blistering diseases: evaluation of its use
in 19 cases. J Am Acad Dermatol 2007; 56: 960–967.
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