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Intraepithelial autoimmune blistering dermatoses are a rare group of skin disorders characterized by the
intraepithelial disruption of intercellular connections through the action of autoantibodies. The first
article in this continuing medical education series explores the background, epidemiology, clinical
features, and diagnostic criteria of each of the major intraepithelial autoimmune blistering dermatoses,
including pemphigus foliaceus, pemphigus erythematosus, pemphigus herpetiformis, fogo selvagem,
pemphigus vulgaris, pemphigus vegetans, drug-induced pemphigus, IgA pemphigus, IgG/IgA
pemphigus, and paraneoplastic pemphigus/paraneoplastic autoimmune multiorgan syndrome. ( J Am
Acad Dermatol 2021;84:1507-19.)
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Abbreviations used:

DIF: direct immunofluorescence
DSG: desmoglein
ELISA: enzyme-linked immunosorbent assay
FS: fogo selvagem
HLA: human leukocyte antigen
IIF: indirect immunofluorescence
PAMS: paraneoplastic autoimmune multiorgan

syndrome
PE: pemphigus erythematosus
PF: pemphigus foliaceus
PH: pemphigus herpetiformis
PNP: paraneoplastic pemphigus
PV: pemphigus vulgaris
PVe: Pemphigus vegetans
SPD: subcorneal pustular dermatosis
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Care must be taken to biopsy clinically intact epithe-
lium, because sampling eroded skin or mucosa could
yield inaccurate results. Serologic studies, including
indirect immunofluorescence (IIF) and enzyme-
linked immunosorbent assay (ELISA) for desmogleins
(DSG) 1 and 3, can support diagnosis and help in the
subclassification of the various types of pemphigus.
In rare cases in which it is not feasible to obtain
biopsy for both, serologic studies may serve as a
diagnostic proxy because of the high level of speci-
ficity of these tests. Fig 1 illustrates a diagnostic
algorithm for patients with a suspected autoimmune
mucocutaneous blistering disorder.
SUPERFICIAL IgG PEMPHIGUS:
PEMPHIGUS FOLIACEUS
Key points
d Characterized by superficial skin acantholysis in a
seborrheic distribution

d The autoantibody target is DSG-1

Clinical features
Pemphigus foliaceus (PF) commonly presents as

an erosive dermatitis with crusted plaques, ‘‘puff
pastry-’’ or ‘‘cornflake-’’ like scaling, erosions, and
superficial, flaccid vesiculobullae in a seborrheic
distribution involving the scalp, face, trunk, and
upper extremities.1,2 The lesions may coalesce to
become a more generalized, erythrodermic exfolia-
tive dermatitis covering the entire skin surface.3,4

Exposure to sunlight and certain drugs are known
triggering factors.1 PF has also been reported in the
setting of pathergic wounds, mimicking skin cancer.5
Diagnosis
Histopathology reveals acantholysis at the gran-

ular layer, a change that may be focal or subtle,
depending on the area selected for biopsy (Fig 2).6 In
some cases, the granular layer should be carefully
scrutinized, as changes can be subtle or focal. Care
also must be taken to ensure that there is no
substantial dyskeratosis, which might instead sug-
gest Grover disease, or that there is no acantholysis
throughout the epidermis, which might instead sug-
gest Hailey-Hailey disease.

DIF reveals IgG with or without complement 3
(C3) antibody deposition within intercellular spaces
between keratinocytes in a chicken-wire-like distri-
bution.4 Intercellular deposition of IgG can be seen
nonspecifically, likely due to the presence of circu-
lating ABO antibodies. Thus, the finding of a
low-positive intercellular substance pattern on IIF,
particularly in the setting of negative ELISA studies
for DSG1 and DSG3, should be interpreted with
caution.7 Serologic studies with IIF demonstrate
positive intercellular deposition of IgG on monkey
esophagus. The autoantibody target is DSG-1,
which, when detected via ELISA, has a sensitivity of
92% and specificity of 98% or greater.4,8
SUPERFICIAL IgG PEMPHIGUS:
PEMPHIGUS ERYTHEMATOSUS
Key point
d Characterized by overlapping features of PF and
systemic lupus erythematosus

Clinical features
Pemphigus erythematosus (PE) most commonly

involves photodistributed areas, including the face,
scalp, upper chest, and upper back.2,9,10 When on
the face, the lesions are usually found in a malar
‘‘butterfly’’ distribution, similar to that seen in sys-
temic lupus erythematosus.9-12 Characteristically, PE
is exacerbated by ultraviolet exposure.13,14 Lesions
begin as flaccid bullae and evolve into erosions with
scale and crust. Associated conditions include thy-
moma, myasthenia gravis, other autoimmune disor-
ders, and bronchogenic carcinoma.10,12,15,16
Diagnosis
ELISA studies usually reveal circulating autoanti-

bodies to DSG-1, although those directed against
DSG-3 alsomay develop.13 Other laboratory findings
may include positive serologic antinuclear anti-
bodies (detected in 30% to 83% of patients),
lymphopenia, anemia, thrombocytopenia, protein-
uria, elevated erythrocyte sedimentation rate, or
rheumatoid factor.9,10 Anti-double-stranded DNA,
anti-Smith, anti-Ro, and antiribonucleoprotein
antibodies are rarely present.17 Patients occasionally
meet the American College of Rheumatology criteria
for systemic lupus erythematosus.9



Fig 1. Diagnostic approach to a patient with a suspected AMBD. A, In general, for all AMBDs,
biopsy for histopathology should be obtained from a new blister and biopsy for DIF should be
obtained from perilesional skin # 1 cm from the blister.97 DIF testing on a skin biopsy from an
appropriate site is the initial test to diagnose an AMBD. A negative test is usually sufficient to
exclude a diagnosis of AMBD; however, if clinical suspicion is high and there is no other
obvious alternative diagnosis, repeat biopsy for DIF testing should be considered, especially if
the original biopsy was from a suboptimal site. B, Diagnostic algorithm for an ICS pattern on
DIF testing of a skin biopsy. C, Diagnostic algorithm for a BMZ pattern on DIF testing of a skin
biopsy. AMBD, Autoimmune mucocutaneous blistering disorder; BMZ, basement membrane
zone; DERM, dermal pattern; DIF, direct immunofluorescence; DSG, desmoglein; EPI,
epidermal pattern; ICS, intercellular; IIF-SSSS, indirect immunofluorescence on salt-split skin;
SP, serration pattern. *see Table I; **see Table II; ***Other rare autoimmune subepidermal
AMBD include anti-collagen IV pemphigoid and anti-p105 pemphigoid.
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Like PF, PE shows subcorneal acantholysis on
histopathology.12,18 DIF demonstrates the combined
pattern of cell-surface IgG with or without C3
deposition and granular deposits of 1 (most
commonly, IgM) or multiple conjugates along the
dermoepidermal junction.9,13,14 IIF reveals cell-
surface deposition on monkey esophagus substrate
in the majority of patients with PE.11 An antinuclear
antibody may be observed within keratinocyte
nuclei, which have been found to be present
nonspecifically and in patients with connective tis-
sue disorders.19,20
SUPERFICIAL IgG PEMPHIGUS: FOGO
SELVAGEM
Key point
d Endemic form of PF that occurs in certain areas of
Brazil, Colombia, and Tunisia

Background
Fogo selvagem (FS), which translates to ‘‘wildfire’’

in Portuguese, is also known as Brazilian pemphigus
or endemic PF.21,22 FS occurs in certain subtropical
areas of Brazil, most commonly in inhabitants of
poor, rural housing conditions near rivers and



Table I. Characteristic findings of intraepithelial autoimmune blistering disorders

Disorder Clinical features Histopathology DIF Autoantibody target

PF Crusted plaques, puff
pastry- or corn flake-like
scaling; erosions;
superficial, flaccid
vesiculobullae in a
seborrheic distribution

Subcorneal acantholysis IgG with or without
C3 antibody
deposition within
intercellular spaces
between
keratinocytes

DSG-1

PE Flaccid bullae that erode
with scale and crust,
forming well-marginated
erythematous
hyperkeratotic plaques in
photodistributed areas

Subcorneal acantholysis Combined pattern of
IgG and C3
deposition both
intercellularly
between
keratinocytes and
as granular
deposits along the
DEJ forming a
‘‘lupus band’’

DSG-1 with or
without- 3

PH Severe pruritus and
erythematous urticarial
plaques or a
vesiculobullous eruption

Eosinophilic spongiosis;
neutrophilic spongiosis,
subcorneal, or
suprabasal acantholysis
may also be seen

Superficial
intraepithelial
deposits of IgG and
C3; deposits in the
lower epidermis
may also be seen

DSG-1, DSG-3,
desmocollin 1,
desmocollin 3,
and an
unknown
178 kDa protein

FS Generalized exfoliating
dermatitis

Subcorneal acantholysis IgG and C3 antibody
deposition within
intercellular spaces
between
keratinocytes

DSG-1

PV Fragile, flaccid bullae on
normal or erythematous
skin that break to reveal
denuded skin with or
without overlying crust;
lesions commonly begin
in the oral cavity and
subsequently spread to
the skin

Suprabasilar acantholysis Intercellular
deposition with IgG
with or without C3

DSG-3, DSG-1

PVe Vegetative plaques in
intertriginous areas and
oral mucosa

Acanthosis, papillomatosis,
and acantholysis that is
typically suprabasilar

Deposition of IgG and
C3 in the epidermal
intracellular spaces

DSG-3 with or
without-1;
autoantibodies
against
desmocollins 1
and 2 and
periplakin also
may be seen

Drug-induced
pemphigus

Variable, may present with
features similar to PF, PV,
or PE

Histopathology depends
on the clinical
presentation

Intercellular staining
in most cases

DSG-1 with or
without-3

Continued
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Table I. Cont’d

Disorder Clinical features Histopathology DIF Autoantibody target

IgA Pemphigus Vesicles and pustules
overlying well-
demarcated areas of
erythematous skin

SPD subtype: subcorneal
pustules; IEN subtype:
pustules throughout the
whole epidermis; PVe
variant: epidermal
acanthosis with
subcorneal and/or
intraepidermal
neutrophils

Intercellular IgA
deposition

SPD subtype: IgA
autoantibodies
to desmocollin 1

PNP/PAMS Severe hemorrhagic
stomatitis, along with
varied clinical
morphologies, including
targetoid or lichenoid
lesions or vesiculobullous
lesions

Varied; may show
suprabasilar
acantholysis,
subepithelial separation,
and lichenoid interface
dermatitis with
prominent keratinocyte
necrosis

May reveal IgG with
or without C3
deposited on
keratinocytes;
concomitant linear
deposition along
the BMZ may be
seen; lichenoid
tissue reaction is
frequently seen

Plectin,
desmoplakins I
and II,
envoplakin,
periplakin, BP-
230, and DSG-1
and 3

ANA, Antinuclear antibodies; C3, complement 3; DIF, direct immunofluorescence; DEJ, dermoepidermal junction; DSG, desmoglein; ELISA,

enzyme-linked immunosorbent assay; FS, fogo selvage; IEN, intraepidermal neutrophilic; IgG, imunoglobulin G; PAMS, paraneoplastic

autoimmune multiorgan syndrome; PE, pemphigus erythematosus; PF, pemphigus foliaceus; PH, pemphigus herpetiformis; PV, pemphigus

vulgaris; PVe, pemphigus vegetans; PNP, paraneoplastic pemphigus; SPD, subcorneal pustular dermatosis.
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streams.21,23,24 Of this population, 3% to 5% are

affected by FS. An association with risk of FS and the

expression of the human leukocyte antigen (HLA)-

DRB1*0404 and HLA-DRB1*1406 alleles has been

noted.21,22 There also appears to be an association

between FS and the black fly, Simulium nigrima-

num, bite, which is hypothesized to induce antigenic

stimulation and production of IgG4 autoantibodies

to DSG-1 via molecular mimicry.21,23,25 Other forms

of endemic FS have been reported to occur in

Colombia and Tunisia.21,26

Clinical features
FS most commonly presents with erosions or as

generalized exfoliative dermatitis.21

Diagnosis
DIF studies of perilesional biopsies reveal depo-

sition of IgG with or without C3 in the epidermal
intercellular spaces, identical to findings in PF.22

Histopathology reveals subcorneal acantholysis as
well as the presence of a mixed inflammatory
infiltrate, including eosinophils and neutrophils in
the epidermis and superficial dermis.22 Serologic
studies demonstrate positive intercellular deposition
on monkey esophagus substrate with IIF testing.
Autoantibodies against DSG-1 can be detected using
ELISA, with a level of sensitivity greater than 90%.22
Sera from patients with PF and FS would show
indistinguishable findings with IIF and ELISA testing.

SUPRABASILAR IgG PEMPHIGUS:
PEMPHIGUS VULGARIS
d The most common pemphigus variant
d DSG-3 is the autoantibody target

Background
Pemphigus vulgaris (PV) is the most common

variant of pemphigus, comprising approximately
70% of pemphigus cases.24 PV is strongly associated
with HLA-DR4 and HLA-DR6 genotypes.27,28 PV is
also known to be associated with viral infections,
including herpes simplex, cytomegalovirus, Epstein-
Barr virus, and human herpesvirus-8.29,30 Associated
comorbidities include autoimmune thyroid disease,
rheumatoid arthritis, thymoma, and diabetes mellitus
type 1.31,32

Clinical features
The oral mucosa is the first site of involvement

in most cases, commonly involving the buccal,
palatine, or gingival mucosa (Fig 3).33-37 The
mucosal surfaces of the larynx, esophagus, conjunc-
tiva, nasal cavity, urethra, vulva, and cervix also may
be involved.28,38-43 Lesions may remain in the oral
cavity or spread to the skin, with an average lag time
of 4 months.33,35 When involving the skin, lesions



Table II. Differential diagnosis of autoimmune mucocutaneous blistering disorder

Diagnostic category Differential diagnosis

Genetic Disorders Hereditary epidermolysis bullosa, incontinentia pigmenti, porphyria, Darier disease,
Hailey-Hailey disease

Infections/arthropod bite Herpes zoster, herpes simplex, hand-foot-and-mouth disease, bullous impetigo,
staphylococcal scalded skin syndrome, blistering dactylitis, bullous erysipelas, bullous
cellulitis, bullous tinea pedis, and bullous arthropod bite reaction

Medication reactions Fixed drug eruption, SJS/TEN, drug-induced pseudoporphyria, AGEP, toxic erythema of
chemotherapy, phototoxic drug reaction, and bromoderma/iododerma (DDX of
pemphigus vegetans)

Eczematous dermatitis Acute allergic contact dermatitis (eg, poison ivy dermatitis), phytophotodermatitis,
dyshidrotic dermatitis (pompholyx), and prurigo nodularis

Urticarial reactions Chronic idiopathic urticaria
Interface reactions Bullous lichen planus, bullous lesions of systemic lupus (TEN-like due to severe interface

reaction), erythema multiforme, and graft-versus-host disease
Pustular reactions (DDX of IgA
pemphigus)

Subcorneal pustular dermatosis, AGEP, pustular psoriasis, and amicrobial pustulosis

Vasculopathic reactions Bullous vasculitis, urticarial vasculitis, and occlusive vasculopathy
Deposition disorders/Metabolic
disorders/Disorders of
connective tissue fibers

Bullous amyloidosis, bullosis diabeticorum, bullous solar elastosis, and bullous lichen
sclerosus

Trauma Friction blister, coma blister, fracture blister, delayed postburn or post skin graft blisters,
and bullous dermatitis artefacta

Neoplasms Lymphangioma circumscriptum, bullous mycosis fungoides, and bullous melanoma
Other Edema blisters, eosinophilic dermatosis associated with hematologic malignancy, and

Grover disease

AGEP, Acute generalized exanthematous pustulosis; C3, complement 3; DDX, differential diagnosis; SJS/TEN, Stevens Johnson syndrome/

toxic epidermal necrolysis.

Fig 2. Pemphigus foliaceus histopathology (Hematoxylin-eosin stain; original magnification:
320), showing superficial acantholysis.
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Fig 4. Pemphigus vulgaris involving the chest and
abdomen.

Fig 5. Pemphigus vulgaris histopathology, showing
suprabasilar blister with tombstoning and acantholysis
(Hematoxylin-eosin stain; original magnification: 340)

Fig 3. Oral pemphigus vulgaris in a young female with
hirsutism.

Fig 6. Pemphigus vulgaris direct immunofluorescence,
showing intercellular deposition with IgG.
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may remain localized or become generalized, with
most common sites being the trunk, groin, axilla,
scalp, face, and pressure points (Fig 4).28 The lesions
generally present as fragile, flaccid, or ruptured
bullae or denuded skin with the surrounding skin
appearing either mildly erythematous or normal.28,36

Diagnosis
Diagnosis includes correlation of the clinical pre-

sentation, histopathology, DIF, and detection of
serum antibodies either via IIF or ELISA testing.6

Intact skin at the edge of a blister should be biopsied
for routine microscopy. Skin biopsied from this site
should also suffice for DIF testing.28 When obtaining
punch biopsies for DIF of oral mucosa, samples of
clinically unaffected buccal mucosa have been
shown to be as sensitive as perilesional biopsies.44

Histopathology typically reveals suprabasilar acan-
tholysis (Fig 5).6 DIF shows intercellular deposition
with IgG with or without C3 (Fig 6). If DIF is not
interpretable due to damaged epidermis, searching
for characteristic cell-surface deposits on the epithe-
lial cells of any adnexal structures on DIF specimens
may be useful for diagnosis.45 As with PF, intercel-
lular deposition of IgG can be seen nonspecifically,
which is thought to be an artifact from circulating
ABO antibodies. Thus, the finding of a low-positive
intercellular substance pattern on IIF, particularly in
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the setting of negative ELISA studies for DSG1 and
DSG3, should be interpreted cautiously.7 Serum
studies demonstrate the presence of cell-surface
deposition on monkey esophagus IIF and positive
DSG-3 (with or without DSG-1) autoantibodies by
ELISA. Specifically, mucosal PV is characterized by
the presence of serum autoantibodies to DSG-3,
although autoantibodies to DSG-1 may also develop,
usually when skin involvement develops.24,46

Detection of DSG-3 via enzyme-linked immunosor-
bent assay (ELISA) has a sensitivity of 95% and
specificity of 98% or greater.8 Peripheral blood
eosinophilia may be seen in 45% of patients.36

For the diagnosis of pemphigus, the gold standard
remains correlation of clinical features with compat-
ible histopathology (showing acantholysis, though
not required for diagnosis) and cell-surface deposi-
tion of IgG with or without C3 on DIF. Serologic
studies, such as IIF and ELISA for DSG1 and DSG3,
offer ancillary evidence for the diagnosis and may be
used as a diagnostic proxy when a biopsy cannot be
feasibly obtained.
SUPRABASILAR IgG PEMPHIGUS:
PEMPHIGUS VEGETANS
Key point
d Characterized by the presence of vegetative pla-
ques in the intertriginous areas and oral mucosa

Clinical features
Pemphigus vegetans (PVe) is associated with the

development of vegetative plaques in intertriginous
areas and oral mucosa.21,47-49 The Hallopeau sub-
type generally begins as pustules, follows a more
indolent course, and generally results in long-term
remission.47,48 The Neumann subtype generally pre-
sents with more generalized, erosive, vesiculobul-
lous lesions and tends to follow the clinical course of
classic PV, with relapses and remissions.47,48
Diagnosis
Histopathology shows epidermal acanthosis and

intraepidermal abscesses with neutrophilic and
eosinophilic infiltrates. Suprabasilar acantholysis
may be present early in the disease course.21,50,51

DIF studies show deposition of IgG and C3 in the
epidermal intracellular spaces in a pattern indistin-
guishable from that of PV.21,47 Serologic testing
demonstrates cell-surface deposition on monkey
esophagus substrate via IIF and circulating autoan-
tibodies against DSG-1 or 3 by ELISA.49,52 Additional
autoantibodies reported to be present in affected
patients include those directed against desmocollins
1 and 2 and periplakin.51
OTHER FORMS OF IgG PEMPHIGUS:
PEMPHIGUS HERPETIFORMIS
Key point
d Resembles dermatitis herpetiformis clinically and
pemphigus histopathologically

Clinical features
Pemphigus herpetiformis (PH) most commonly

presents with the subacute onset of severely pruritic,
erythematous, urticarial or vesiculobullous papules
and plaques, often arranged in an annular configu-
ration and resembling dermatitis herpetifor-
mis.46,53,54 Occasionally, PH may evolve into more
typical PF or PV.55
Diagnosis
Histopathology is generally nonspecific, revealing

eosinophilic spongiosis in virtually all cases, neutro-
philic spongiosis in 50% of cases, and subcorneal or
suprabasal acantholysis in 50% of cases.46,53

Intraepidermal neutrophilic or eosinophilic collec-
tions also may be observed. DIF most commonly
shows superficial intraepithelial deposits of IgG and
C3, similar to those seen in PF; however, deposits in
the lower epidermis also may be seen.56 The
characteristic pattern of stippled IgA deposition
within dermal papillae and along the basement
membrane zone seen in DH is not present. Serum
eosinophilia is observed in approximately 40% of
affected patients.53 Serum samples of patients with
PH have been reported to contain autoantibodies to
DSG-1, DSG-3, desmocollin 1, desmocollin 3, and an
unknown 178 kDa protein.54,57-61 As is seen with
other pemphigus variants, autoantibodies to DSG-1
are associated with subcorneal acantholysis, and
autoantibodies to DSG-3 are associated with supra-
basilar acantholysis.53 Because DIF findings of PH
are essentially identical to those of PF or PV,
diagnosis of PH requires careful correlation of
pathology with clinical features. Correct diagnosis
of PH is important, because the treatment regimen is
unique and often includes dapsone alone in combi-
nation with systemic corticosteroids.46
OTHER FORMS OF IgG PEMPHIGUS:
DRUG-INDUCED PEMPHIGUS
Key point
d PF is the most common clinical presentation of
drug-induced pemphigus

Clinical features
Some of the mostly commonly reported causative

drugs include angiotensin-converting enzyme in-
hibitors, penicillins and other antibiotics, and
nonsteroidal anti-inflammatory drugs.62-64 The most
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common presentation of drug-induced pemphigus
resembles that of PF (46%), followed by PV (33%)
and PE (20%).37,65

Diagnosis
Histopathology mirrors the clinical presentation,

with intraepidermal acantholysis seen in the PF
variant and suprabasilar acantholysis seen in the PV
variant.65 Dermal infiltrates containing neutrophils,
eosinophils, or lymphocytes may be seen in a
perivascular or diffuse pattern.65 DIF shows inter-
cellular deposition of IgG and C3 in most cases.65

Patients typically have circulating autoantibodies to
DSG-1 or 3, as can be demonstrated by ELISA. IIF
with monkey esophagus substrate shows intercel-
lular deposition with IgG.66 The in vitro interferon-
gamma release from lymphocytes test has been used
to support a diagnosis of drug-induced pemphigus,
but this test is not widely available outside of a
research setting.67 Therefore, an accurate diagnosis
of drug-induced pemphigus requires a high clinical
index of suspicion and careful history taking.

OTHER FORMS OF IgG PEMPHIGUS:
PARANEOPLASTIC PEMPHIGUS/
PARANEOPLASTIC AUTOIMMUNE
MULTIORGAN SYNDROME
Key points
d Most commonly associated with an underlying
hematologic malignancy in adults

d May affect respiratory epithelium, leading to
bronchiolitis obliterans in some cases

Background
Alternative names for paraneoplastic pemphigus

(PNP) include neoplasia-induced pemphigus and
paraneoplastic autoimmune multiorgan syndrome
(PAMS), with the latter term being preferred due to
the recognition that this entity may have multiorgan
involvement.46,58 PNP/PAMS is a rare and aggressive
disease that represents 3% to 5% of pemphigus
cases.37,68 It is associated generally with an underly-
ing malignancy, most commonly hematologic (84%
of cases in adults), although cases in which
no malignancy was ever detected have been
reported.68-71 Associated neoplasms include non-
Hodgkin lymphoma, Castleman disease, thymoma,
Waldenstrom macroglobinemia, Hodgkin lym-
phoma, monoclonal gammopathy, epithelial carci-
nomas, and sarcomas, among others.68 The diagnosis
of a malignancy generally precedes the development
of PNP/PAMS, although in approximately one third of
patients, mucocutaneous lesions precede or herald
the diagnosis of malignancy.72 The etiology is
thought to be related to autoantibodies generated
against tumor antigens, which then cross-react with
antigens in the epidermis.24 Identified autoantibody
targets include plectin, desmoplakins I and II, envo-
plakin, periplakin, BP-230, and DSG-1 and 3.24,73,74

Clinical features
PNP/PAMS often begins with severe hemorrhagic

stomatitis, which is notoriously resistant to ther-
apy.37,46,68,72 Other mucosal regions that may be
affected include the nasopharynx, ano-genital
region, esophagus, and conjunctiva.68 Skin involve-
ment usually follows mucous membrane involve-
ment, may involve the palms and soles, and is
typically widespread.68 The morphology of skin
lesions is diverse and can include diffuse erythema,
targetoid lesions resembling those of erythema
multiforme/Stevens Johnson syndrome, vesicles or
bullae, lichenoid papules, scaly plaques, exfoliative
erythroderma, erosions, or ulcerations.68 This poly-
morphous skin eruption may mimic the clinical
presentation of PV, erythema multiforme, or lichen
planus.24,72 Patients treated with rituximab and
therefore with depletion of B-cell lineage may be
more likely to demonstrate a T-cell pattern of skin
disease, such as that seen with lichenoid skin re-
actions.75 The morphology of a patient’s mucocuta-
neous lesions may evolve over time, reflecting
different stages of the disease.72 PNP/PAMS affects
the respiratory epithelium in up to 93% of cases,
conferring a high risk for bronchiolitis obliterans.68

The leading cause of death in affected patients is
infection, with complications from bronchiolitis ob-
literans, the underlying malignancy, or therapy also
listed as causes.76

Diagnosis
As in other forms of pemphigus, biopsy for

routine histopathology should be performed on
early lesions when possible, and biopsy for DIF
should be performed on noneroded perilesional skin
or mucosa.72 Histopathologic features may be varied
but can show suprabasilar acantholysis, subepithe-
lial separation, and lichenoid interface dermatitis
with prominent keratinocyte necrosis (Fig 7).25,73

Because only a lichenoid interface infiltrate without
definite acantholysis can be seen in some cases, it is
essential to have a high index of suspicion for this
disease, particularly in patients with severe mucositis
or other clinically suggestive features. DIF may
reveal IgG with or without C3 deposited on kerati-
nocyte surfaces, although concomitant linear depo-
sition along the basement membrane zone also may
be seen.74 In addition, a lichenoid tissue reaction,
characterized by clustered cytoid bodies with immu-
noglobulin and complement, as well as shaggy



Fig 7. Paraneoplastic pemphigus histopathology. A, Lichenoid inflammation and suprabasilar
acantholysis. B, Lichenoid inflammation only, without appreciable acantholysis. (A and B,
Hematoxylin-eosin stain; original magnifications: A, 320; B, 340.)

Fig 8. Paraneoplastic pemphigus indirect immunofluo-
rescence on rat bladder epithelium substrate, showing
cell-surface deposition of IgG.
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fibrinogen deposition along the basement mem-
brane zone, is often present and may be the only
DIF feature.76 Diagnosis is confirmed with positive
cell-surface deposition with IIF on rat bladder
epithelium substrate (Fig 8) or the presence of
autoantibodies to envoplakin, desmoplakin, or peri-
plakin on ELISA or immunoblotting.73 Other in-
vestigations should include work up for underlying
malignancy, as well as testing of pulmonary function,
examination of the lymph nodes, and imaging of the
chest, abdomen, and pelvis. Positron emission to-
mography/computed tomography scanning is a
preferred method of imaging given its additional
role in staging of hematologic malignancies, themost
commonly associated disease category in adults.72,77

OTHER FORMS OF PEMPHIGUS: IgA
PEMPHIGUS
Key point
d DIF reveals epidermal intercellular IgA deposition
Background
IgA pemphigus is distinguished from other

types of pemphigus by the deposition of IgA and
not IgG in the intercellular spaces on DIF.78 IgA
pemphigus exists as 4 subtypes: subcorneal
pustular dermatosis (SPD)-type, intraepidermal
neutrophilic-type, IgA PF, and PVe-like subtype.79-82

Pyodermatitis-pyostomatitis vegetans, a mucocuta-
neous disorder associated with inflammatory bowel
disease, is thought to represent a PVe-like subtype
when cell-surface deposition of IgA on DIF is
present, and there may be overlap between these
2 diseases.81,83 Monoclonal gammopathy (IgA iso-
form) is seen in about 20% of patients with the SPD
subtype.84,85 Other reported associated malig-
nancies include multiple myeloma, B-cell lym-
phoma, inflammatory bowel disease (particularly
in the PVe-like subtype involving the mucosa), and
lung cancer.86

Clinical features
Most patients present with vesicles and pustules

overlying well-demarcated areas of erythematous
skin, regardless of histopathologic subtype.78 The
IEN subtype is sometimes described as having
a flower-like appearance, due to lesions with pe-
ripheral extensions and central crusting.87 IgA
pemphigus most commonly involves the trunk and
proximal extremities but also may be seen on the
scalp, in the postauricular area, or in intertriginous
areas.79

Diagnosis
Histopathology may show any combination of

subcorneal pustules, intraepidermal neutrophils, su-
perficial dermal perivascular neutrophils, and acan-
tholysis, although all of these features may be
subtle.79 The SPD subtype is characterized by the
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presence of subcorneal pustules that sometimes are
accompanied by focal acantholysis, while the IEN
subtype is characterized by pustule formation.78,85

The PVe-like subtype shows epidermal acanthosis
with subcorneal or intraepidermal neutrophils.81,82

DIF shows intercellular IgA deposition.84 IIF testing
with IgA shows intercellular deposition on monkey
esophagus substrate. Serum of patients with the SPD
subtypes typically contain IgA autoantibodies to
desmocollin 1, although this test is not widely avail-
able commercially. Autoantibody targets for the 3
remaining subtypes remain unknown. However, re-
sults from ELISA testing have inconsistently reported
autoantibodies to DSG-1 and -3, as well as autoanti-
bodies to desmocollins 1, 2, and 3.78,79,81,88-91

OTHER FORMS OF PEMPHIGUS: IgG/IgA
PEMPHIGUS

IgG/IgA pemphigus is a rare subtype of
pemphigus characterized by the presence of both
IgG and IgA autoantibodies directed against the
intercellular desmosomes.92 Clinically, IgG/IgA
pemphigus is a heterogeneous disease that may
resemble IgA pemphigus or IgG pemphigus (e.g.,
PV, PF).80,93 Almost half of affected patients have an
associated underlying systemic disease at the time of
diagnosis, such as a malignancy.93 IgG and IgA
autoantibodies against DSG-1, DSG-3, and desmo-
collins have been reported.92,94-96
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