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Pemphigus describes a group of autoimmune diseases characterized by blisters and ero-
sions of the skin and mucous membranes, acantholysis by histology, and autoantibodies
directed against epidermal cell surface components. Since the early 1970s, the following
new clinical variants of pemphigus have been reported: pemphigus herpetiformis, IgA
pemphigus, and paraneoplastic pemphigus. In recent years, significant data have been
obtained from laboratory investigation on these rare and atypical variants, especially
regarding their specific target antigens. We review these variants, their clinical presenta-
tions, histologic findings, immunopathology, target antigens, theories of pathogenesis,
treatment modalities, and clinical courses. (J Am Acad Dermatol 1999;40:649-71.)

Learning objective:After completing this article, readers should be familiar with pemphi-
gus herpetiformis, IgA pemphigus, and paraneoplastic pemphigus. On the basis of their
unique clinical, histologic, and immunofluorescence findings, readers should also be able
to differentiate these new pemphigus variants from the common forms of pemphigus.

Pemphigus describes a group of chronic bul- cell surface componentsPemphigus is usually
lous diseases, originally named by Wichmann in divided into two distinct categories depending on
17911 All acquired forms of pemphigus are now blister location: pemphigus vulgaris and pemphi-
characterized as autoimmune blistering diseasesgus foliaceus, each with its own variants (pem-
presenting clinically with flaccid intraepidermal phigus vegetans and pemphigus erythematosus,
blisters and erosions of the skin and mucousrespectively). Evidence has revealed that the IgG
membranes, histologically with acantholysis, and autoantibodies of patients with pemphigus
immunopathologically with in vivo—bound and vulgaris and pemphigus foliaceus recognize
circulating autoantibodies against keratinocyte desmosomal components, desmoglein 3 and

desmoglein 1, respectively A complete review
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Table I. Clinical presentation, histology, and immunofluorescence findings of the new pemphigus
variants

Disease Clinical presentation Histopathology DIF IIF
Pemphigus Pruritic, erythematous, Eosinophilic spongiosis, IgG deposits in Circulating IgG
herpetiformis  vesicular, bullous, or w/ or w/o acantholysis; upper or entire autoantibodies

papular lesions, often intraepidermal pustules epidermal cell to epithelial
in herpetiform pattern; filled w/ eosinophils surfaces cell surfaces
occasional mucous or neutrophils
membrane involvement

IgA pemphigus Pruritic, flaccid vesicles IEN type: Suprabasal IEN type: IgA Circulating IgA
and/or pustules in pustules, neutrophil deposits in lower autoantibodies
annular pattern with infiltration, scanty or entire epidermal to epithelial cell
central crusting, acantholysis cell surfaces surfaces (in
sometimes hypopyon;  SPD type: Subcorneal SPD type: IgA 50% of cases)
rare mucous pustules, neutrophil deposits in upper
membrane infiltration, scanty epidermal cell
involvement acantholysis surfaces

Paraneoplastic  Polymorphous skin Suprabasilar intraepithelial 1gG deposits in entire Circulating 19G

pemphigus eruption, consisting acantholysis, epidermal cell autoantibodies
of blisters, erosions, Keratinocyte necrosis, surfaces +/— to epithelial
and targetoid lesions; and vacuolar-interface granular-linear cell surfaces;
severe mucous change complement circulating IgG
membrane deposition along autoantibodies
involvement basement membrane to rat bladder
zone and epidermal  epithelium in
cell surfaces 75% of cases

(sensitivity)

+/—, With or without;DIF, direct immunofluorescencdf, indirect immunofluorescencey/, with; w/o, without.

gy, target antigens, and treatment of these new5 cases of pemphigus herpetiformis (6%). In this

forms of rare and atypical pemphigus. study, the mean age at onset was 65 years (range,

45-83 years of age). In other studies, the age range
EPIDEMIOLOGY AND CLINICAL at onset was 31 to 81 years without a male or
PRESENTATION (Table |) female predilectioﬁﬁ*zo

Pemphigus herpetiformis Pemphigus herpetiformis combines the clinical

Pemphigus herpetiformis is recognized as a dis-features of dermatitis herpetiformis with the
tinct variant of pemphigus by its pruritus, the immunologic and histologic features of pemphigus
invariable presence of eosinophils and/or neu- (Fig 1). In the study of 15 patients by Maciejow-
trophils, and its tendency to respond to sulfones.ska, Jablonska, and ChorzelSkiall patients
The disease was originally named and the diag-presented with erythematous, vesicular, bullous, or
nostic criteria were described by Jablonska @&t al papular lesions, often in a herpetiform pattern.
in 1975, although patients with similar clinical Oral mucous membranes were involved in 4 cases,
phenotypes were described as early as 1955 byand severe pruritus accompanied the eruption in 6
Floden and Gentalainder the heading “dermatitis  patients. In cases of other studies, the skin was the
herpetiformis with acantholysis.” Since then at only affected sité® Most patients described by
least 40 additional cases have been presented iSanti et # experienced pruritus and an eruption
the literature3-18 The study by Maciejowska, characterized by superficial vesicles and inflam-
Jablonska, and Chorzel8kound 15 cases of pem- matory plaques. Unfortunately, the clinical presen-
phigus herpetiformis out of 205 cases of pemphi- tation of pemphigus herpetiformis is atypical, and
gus (7.3%). In 1998, Micali, Musumeci, and the lesions are often initially recognized as various
Nasca® performed an epidemiologic analysis of other bullous diseases, such as dermatitis herpeti-
84 cases of pemphigus in eastern Sicily and foundformis, bullous pemphigoid, linear IgA bullous
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Table II. Differential diagnoses of the new pem-
phigus variants

Pemphigus variants Differential diagnoses

Pemphigus 1. Dermatitis herpetiformis
herpetiformis 2. Pemphigus foliaceus
3. Bullous pemphigoid
4. Linear IgA bullous dermatosis
5. Pemphigus vulgaris

IgA pemphigus 1. Subcorneal pustular dermatosis
2. Dermatitis herpetiformis
3. Pemphigus foliaceus
4. Pemphigus herpetiformis

5. Linear IgA bullous dermatosis Fig 1. Clinical presentation of pemphigus herpeti-
formis. Annular, erythematous plaques with peripheral
vesicles.

Paraneoplastic 1. Erythema multiforme major
pemphigus 2. Erythema multiforme with
pemphigus vulgaris

Toxic epidermal necrolysis

Epidermolysis bullosa acquisita

Pemphigus vulgaris

Drug-induced pemphigus

Bullous pemphigoid

Cicatricial pemphigoid

Aphthous stomatitis

Behcet's disease

Lichen planus with pemphigus
vulgaris

Persistent herpes simplex virus
infection

)
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dermatosis, or pemphigus foliacéu3able I1).
pemphig u ) Fig 2. Clinical presentation of the SPD type of IgA

Nevertheless, severe prurltijs seems to be a com pemphigus. Cluster of vesicles with central crusting on
monly presented sympto®. erythematous skin.

IgA pemphigus

IgA pemphigus is a newly characterized group gus foliaceus, IgA herpetiform pemphigus,
of autoimmune intraepidermal blistering diseases intraepidermal IgA pustulosisand intercellular
presenting with a vesiculopustular eruption, neu- IgA vesiculopustular dermatosi&24-30
trophil infiltration, acantholysis, and in vivo— There are two distinct types of IgA pemphigus:
bound and circulating IgA autoantibodies that the subcorneal pustular dermatosis (SPD) type and
target cell surface components of the epidermis.the intraepidermal neutrophilic (IEN) type, also
IgA pemphigus as a disease entity was first referred to as “IgA pemphigus foliaceus” and “IgA
described by Wallach, Foldes, and Cott@hant pemphigus vulgaris,” respectivel§:31However, a
1982 under the namsubcorneal pustular der- consensus has not been reached regarding this
matosis and monoclonal IgAlthough IgA depo-  nomenclature. Patients with both types of IgA
sition in the epidermis in patients with the clinical pemphigus clinically present with flaccid vesicles
phenotype of subcorneal pustular dermatosis wasor pustules or both on erythematous or normal skin
reported in 1979 by Sneddon and Wilkinson and (Figs 2 and 3). The pustules tend to coalesce to
others?2.23 Subsequently, multiple cases have form an annular or circinate pattern with crusts in
been reported under several different names,the central area. The sites of predilection are the
including intraepidermal neutrophilic IgA der- axillary and groin areas, but the trunk, proximal
matosis, intercellular IgA dermatosis, IgA pemphi- extremities, and lower aspect of the abdomen are
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Fig 3. Clinical presentation of the IEN type of IgA

pemphigus. Pustules with central crusting on ery-
thematous skin.

commonly involved. Mucous membrane involve-
ment is rar&2.24.32Pryritus is also a significant
symptom that may interfere with the patient’s
daily activities. An unusual presentation of a wide-
spread vesicular eruption with herpetiform distrib-
ution, similar to pemphigus herpetiformis, was
described in a patient with the SPD type of IgA
pemphigus as wef
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unusual paraneoplastic bullous dise#s&he 5
diagnostic criteria initially proposed for paraneo-
plastic pemphigus include the followi#fy

1. Painful mucosal ulcerations and blisters and a
polymorphous skin eruption, with papular lesions
progressing to blisters and erosive lesions affecting
the trunk, extremities, palms, and soles, in the con-
text of an occult or confirmed underlying neoplasm

2. Histologic findings of vacuolar interface
change, keratinocyte necrosis, and intraepidermal
acantholysis

3. Deposition of IgG and C3 in the epidermal
intercellular spaces, and granular-linear comple-
ment deposition along the epidermal basement
membrane zone on direct immunofluorescence

4. Serum autoantibodies that bind not only to
the cell surfaces of skin and mucosa in a pattern
typical of pemphigus, but also to simple, colum-
nar, and transitional epithelia

5. Serum autoantibodies that recognize epider-
mal antigens of 250, 230, 210, and 190 kd by
immunochemical techniques such as immunopre-
cipitation

A new term,neoplasia-induced pemphiguss
well as a modification of the original set of diag-

In the literature to date, there are more than 60nostic criteria was later proposed by Camisa and

cases of IgA pemphigus, with a slight predomi- Helm?0in 1993. This term was proposed after an

nance of the SPD type. IgA pemphigus usually observation that the mucocutaneous changes may

occurs in middle-aged or elderly persons, althoughpersist after the tumor was in complete remis-

occasional reports of the disease in childhood havesion40 However, for the remainder of this review

been described. The disease has an average age atticle, we will use the terrparaneoplastic pem-

onset of approximately 48 years (range, 5-92 phigusuntil a general consensus has been reached.

years). There is also a slight female predominanceThe modified criteria proposed by Camisa and

(56%)22,30-32,34-3There seems to be no particular Helm are as follow:

geographic distribution; patients have been Major criteria:

described throughout Japan, Europe, and the Polymorphous mucocutaneous eruption

United States. A pemphigus vegetans variant of the Concurrent internal neoplasia

IEN type of IgA pemphigus occurring during Characteristic serum immunoprecipitation

immunosuppressive drug therapy was described in findings

a 7-year-old boy® Another report described a 7- Minor criteria:

year-old girl with lesions involving not only the Positive cytoplasmic staining of rat bladder

skin, but also the oral mucoga. epithelium by indirect immunofluorescence

Intercellular and basement membrane zone
immunoreactants on direct immunofluores-
cence of perilesional tissue

Acantholysis in biopsy specimen from at

Paraneoplastic pemphigus

Before the formal characterization by Anhalt et
al8in 1990 as an autoimmune disease with a poly-
morphous blistering eruption, mucocutaneous least one anatomic site of involvement
ulcerations, and an underlying neoplasm, several According to the proposal by Camisa and
cases of paraneoplastic pemphigus were describedtHelm A0 patients should be considered to have neo-
in the literature, often reported as unusual cases oplasia-induced pemphigus if all 3 major or 2 major
pemphigus vulgaris, erythema multiforme, or an and 2 or more minor criteria are met.
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The cutaneous lesions of paraneoplastic pemphi-
gus are quite variable, consisting of a mixture of
blisters, erosions, and target lesions (Fig 4). In the |
initial study by Anhalt et ai8 patients experienced
pruritic blisters that ruptured easily, affecting the
upper half of the trunk, head and neck, and proximal
extremities. Occasionally, lesions on the extremities
consisted of tense blisters or target lesions with cen-
tral blister formation, resembling those seen in bul-
lous pemphigoid or erythema multiforra@g41-43
Confluent erythema in thé area of the upper chest
and back was also comméhlt has been observed
that some eruptions resembling lichen planus or rig 4. Clinical presentation of paraneoplastic pemphi-
lichen planus pemphigoides occur as well. These gus. Erosions and ulcerations of the palate.
lichenoid eruptions may be the sole cutaneous man-
ifestations of the disease, or they may develop in
lesions that had previous blisterifty}’ The occur-  described with the total absence of mucosal involve-
rence of blisters and lichenoid lesions on the palmsment, and this patient had a favorable outcome with
and soles can often be used to differentiate paraneoeorticosteroid treatment alof@.
plastic pemphigus from pemphigus vulgaris, in  As stated in the diagnostic criteria, paraneoplas-
which lesions of the palms and soles are unusualtic pemphigus is associated with an underlying
Patients with chronic lichenoid skin lesions may neoplasm, either malignant or benign. In approxi-
occasionally also have ulcerative paronychial mately two thirds of cases, the skin disease occurs
lesions, which can be painful and debilitatiig. in patients with an existing neoplasm. In the

The most observed clinical feature of paraneo- remaining one third of cases, neoplastic lesions are
plastic pemphigus is an intractable stomatitis, which detected after the mucocutaneous disease ogturs.
is usually the earliest presenting sign, and is Thus examination for an occult neoplasm is
extremely resistant to theragfThe stomatitis con-  important in suspected cases of paraneoplastic
sists of painful erosions and ulcerations of the pemphigus, especially with computed tomograph-
oropharynx and vermilion borders of the Ii§s° ic scanning of the chest, abdomen, and péRiis.
Most patients also have a severe pseudomembra- The various neoplasms associated with para-
nous conjunctiviti$8 Lam et a#8 describe a patient  neoplastic pemphigus in decreasing order of fre-
who initially had an erosive conjunctivitis, which quency are as follows: non-Hodgkin's lymphoma,
progressed to scarring and bilateral obliteration of chronic lymphocytic leukemia, Castleman’s
the conjunctival fornices. Labial, gingival, buccal, tumor, thymoma (malignant and benign), poorly
lingual, esophageal, laryngeal, tracheobronchial, differentiated sarcoma, Waldenstrom’s macroglob-
nasopharyngeal, oropharyngeal, vaginal, and penileulinemia, inflammatory fibrosarcoma, bron-
mucosal lesions have also been obsef¥éd48.49  chogenic squamous cell carcinoma, round-cell
Fullerton et &3 describe a patient with dyspnea out liposarcoma, Hodgkin’s disease, and T-cell lym-
of proportion to findings by arterial blood gas analy- phoma38.40,43,44,46,47,50-6®ne patient has been
sis and chest radiography. Bronchoscopy revealed adescribed by Fullerton et4dlin whom paraneo-
denuded respiratory epithelium, and direct immuno- plastic pemphigus developed while his non-
fluorescence of a biopsy specimen of the bronchial Hodgkin’s lymphoma was in apparent complete
mucosa was consistent with paraneoplastic pemphi-remission after autologous bone marrow trans-
gus. Postmortem examination revealed pemphigus-plantation. Autopsy revealed good engraftment of
like lesions of the esophageal and trachealthe autologous bone marrow, without gross or
mucos&3 Involvement of the gastrointestinal and microscopic evidence of recurrent lymphofda.
respiratory epithelia was also suggested by Lam etAnother case report describes a patient with para-
al48 by bronchoscopy and upper gastrointestinal neoplastic pemphigus in the absence of a known
radiologic studies, but the pathology from either site neoplasm. Unfortunately, an autopsy was not
was not documented. Only 1 case has beenperformed!
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Fig 5. Histologic findings in pemphigus herpetiformis.  Fig 6. Histologic findings in the SPD type of IgA pem-
Early acantholysis with a mixed inflammatory cell phigus. Subcorneal blister with neutrophil infiltration.
infiltrate in the epidermis. (Hematoxylin-eosin stain; (Hematoxylin-eosin stain; original magnification
original magnificatiorx100.) x100.)

What is significant in this list of neoplasms is Jablonska, and Chorzelskipiopsy specimens
that Castleman’s tumor is disproportionately asso-revealed various features: eosinophilic spongiosis,
ciated with paraneoplastic pemphigifsCastle- with or without isolated acantholytic cells in the
man’s tumor is also referred to as angiofollicular upper layers of the epidermis; abortive bullae with
lymph node hyperplasia, giant lymph node hyper- slight acantholysis; or intraepidermal pustules filled
plasia, and Castleman’s pseudolymphoiha. with neutrophils and eosinophils. On the contrary,
Affected nodes appear predominantly in the thorax biopsy specimens in the study by Santi &tralari-
and abdominal and pelvic retroperitoneal spaces;ably revealed eosinophilic spongiosis and acanthol-
extranodal forms of the disease also oc&8ur. ysis. Recent reports have indicated a wide variation
Castleman’s tumors have also been associated witlof inflammatory cell infiltration with approximate-
other autoimmune disorders, such as myasthenidy 20% eosinophil-dominant, 20% neutrophil-
gravis and autoimmune cytopenféd<6 dominant, and 60% mixed neutrophils and

Since the original description of paraneoplastic eosinophilst® Because the histologic findings vary
pemphigus by Anhalt et3#lin 1990, more than 70  according to the evolution of the skin lesions and
cases of paraneoplastic pemphigus have beenypical findings of pemphigus emerge only later in
described in the literature to d&fe44.46-48,50-63,67  the disease process, several biopsies may be needed
There is a wide geographic distribution, including to reach the correct diagnosis (Fig 5).
the following ethnicities: Polish, Japanese, _

Dutch, Iranian, Hispanic, Bosnian, and '9A pemphigus

American38.46,53,54,58\ge at onset ranges from 7 Histopathologic examination of the two IgA
to 77 years (mean, 51 years).* Paraneoplasticpemphigus types documents the level of intraepi-
pemphigus is rare in children, although two case dermal pustule or blister formation. In the SPD
reports have described paraneoplastic pemphigugype of IgA pemphigus, pustules are located sub-
in children 7 and 13 years of ag&28There does  corneally in the upper epidermis (Fig 6), whereas
not seem to be a gender predominafice. in the IEN type, suprabasilar pustules in the lower
or entire epidermis are present (Fig 7). There is an
accompanying superficial acantholysis that is fre-
qguently sparse, as well as a significant neutrophil

The histologic findings in pemphigus herpeti- infiltration.22.24.31
formis vary greatly and often are noncontributory. . _

In the studies by Jablonska e ahd Maciejowska, ~ Paraneoplastic pemphigus
The histologic findings of lesions in paraneo-
*References 38-44, 46-48, 50-53, 55, 56, 58, 59, 61-63, 67. plastic pemphigus show considerable variability,

HISTOPATHOLOGY
Pemphigus herpetiformis
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Fig 7. Histologic findings in the IEN type of IgA pem-  Fig 8. Histologic findings of paraneoplastic pemphi-
phigus. Intraepidermal blister with acantholysis and a gus. Suprabasilar acantholysis and cleft forma-
predominantly neutrophil infiltration. (Hematoxylin-  tion, dyskeratotic keratinocytes, and an infiltration
eosin stain; original magnificatioxb0.) of mononuclear cells in a lichenoid pattern. (Hema-
toxylin-eosin stain; original magnificatiox’5.)

reflecting the polymorphism of the clinical epidermal spongiosis are not seen in paraneoplastic
lesions38:39.67The stomatitis is severe, and many pemphigu$’ The suprabasal cleft does not
biopsy specimens from ulcerative lesions will only progress with overt formation of bullae, distin-
demonstrate nonspecific inflammati#hAnhalt et guishing paraneoplastic pemphigus histologically
al’8 describe suprabasilar intraepithelial acanthol- from herpes gestationis and incontinentia pigmenti,
ysis, necrosis of individual keratinocytes, and which are characterized by both bullae and dysker-
vacuolar-interface change as the predominant his-atotic keratinocyte8’ The lichenoid skin lesions
tologic findings in their series of patients (Fig 8). demonstrate areas of dense lymphocytic infiltrate in
According to Horn and Anhaff, the major histo-  the papillary dermis and individual lymphocytes
logic features include epidermal acantholysis, infiltrating in the epithelium with occasional indi-
suprabasilar cleft formation, dyskeratotic kera- vidual cell necrosi8? Specimens that display the
tinocytes, vacuolar change of the basilar epider-features of interface dermatitis (dyskeratotic
mis, and epidermal exocytosis of inflammatory keratinocytes, basal vacuolization, and epidermal
cells. These diagnostic features are expressed irexocytosis) cannot always be distinguished histo-
clinical lesions demonstrating vesiculation. The logically from other disorders with interface
perivascular inflammatory cell infiltrate was main- dermatitis, including erythema multiforme, toxic
ly composed of mononuclear cells, probably lym- epidermal necrolysis, fixed drug eruption, lupus
phocytes®” A unique combination of suprabasal erythematosus, graft-versus-host disease, and sec-
acantholysis and dyskeratotic keratinocytes wasondary syphilis. The patterns of inflammation,
visualized throughout the epidermis in 44% of absence of acantholysis, and immunofluorescence
specimens. A “tombstone appearance” of the basalfindings, however, distinguish these diseases from
keratinocytes lining the floor of the blister of paraneoplastic pemphigBs.
suprabasal clefts was also noted in some cases.
Unlike many eruptions with interface changes, no
dyskeratotic cells were noted in the upper dermis.
There was no evidence of cellular atypia or vas- Because the clinical presentation and histologic
culitis present in any of the 16 speciméns. findings are often atypical, the more reliable basis
The suprabasilar acantholysis and blister forma- for diagnosis of pemphigus herpetiformis is
tion of paraneoplastic pemphigus are similarly seenimmunopathology. Direct immunofluorescence
in pemphigus vulgaris, but the characteristic pem- performed on perilesional skin biopsy specimens
phigus vulgaris findings of neutrophils and has invariably revealed in vivo—bound IgG deposi-
eosinophils in the papillary dermis and eosinophilic tion at the keratinocyte cell surface primarily in the

IMMUNOPATHOLOGY
Pemphigus herpetiformis
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Fig 9. Immunofluorescence findings of pemphigus her- Fig 11. Immunofluorescence findings of the IEN type

petiformis. Direct immunofluorescence demonstrates of IgA pemphigus. Indirect immunofluorescence

IgG deposition at the epidermal cell surfaces, sparing demonstrates circulating IgA autoantibodies binding to

the basal layers. (Original magnificatist00.) the cell surfaces of the entire epidermis of normal
human skin. (Original magnificatioxil00.)

sional skin specimens, usually in a pattern similar
to pemphigus IgG depositicid.24-27,.32,34n the
SPD type of IgA pemphigus, IgA deposition is
limited to the upper epidermal cell surfaces (Fig
10), whereas in the IEN type of IgA pemphigus,
there is intercellular IgA deposition restricted to
the lower epidermis or throughout the entire epi-
dermis (Fig 1143032 The subclass of in
vivo—bound and circulating IgA autoantibodies
has also been determined and is exclusively
|gA1.22,26,31,37
Despite the consistent in vivo deposition of IgA
Fig 10.Immunofluorescence findings of the SPD type in patients’ skin, only approximately 50% of
of IgA pemphigus. Indirect immunofluorescence patients have detectable circulating autoantibodies
demonstrates_cwculatmg IgA autoantibodies binding to by indirect immunofluorescend@.24.28 In the
the upper epidermal cell surfaces of normal human . . . .
skin. (Original magnification<100.) study by Hashlmoto', Ebihara, and Nishik&®im
1996, nearly all patients’ sera (16 of 17) demon-
strated circulating autoantibodies using indirect
immunofluorescence on normal human skin.
upper epidermis (Fig $8911Indirect immunoflu-  Low serum titers were also noted in the majority
orescence has also demonstrated circulating IgGof these cases, usually between 1:10 and
anti-epithelial cell surface autoantibodies in most 1:32022.24,31,32
pemphigus herpetiformis patients describéd:11 The study by Supapannachart and Muta2im
The 1gG4 subclass was found to be the predominantl993 also demonstrated that a patient’'s serum
IgG subclass of in vivo—bound and circulating specimen that did not exhibit circulating IgA
autoantibodies in the studies by Santi €t ldibo autoantibodies by standard indirect immunofluo-

et al20 and O'Toole et a8 rescence techniques on standard substrates, such
_ as monkey esophagus or normal human skin, did
IgA pemphigus contain antibodies on prolonged incubation under

IgA deposition in the intercellular substance of explant culture conditions. This study proposed
the epidermis is present in all cases of IgA pem- that skin explant culture may be more sensitive in
phigus by direct immunofluorescence of perile- detecting circulating autoantibodies, and this tech-
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nique may be utilized in detecting IgA pemphigus
antibodies in serum specimens that are negative b
standard indirect immunofluorescence.

Paraneoplastic pemphigus

Direct immunofluorescence of lesional or peri-
lesional skin or mucosa specimens has invariably
revealed IgG deposition in the epidermal cell sur-
faces, in a pattern typical to that seen in pemphigus
vulgaris, but often in a focal or faint deposition
pattern (Fig 12§8.39.67A distinctive finding was
the combined presence of a granular-linear com-
plement deposition pattern along the basementFig 12. Immunofluorescence findings of paraneoplas-
membrane zone as well as the epidermal cell sur-tic’ pemphigus. Indirect immunofluorescence demon-
faces38 False-negative direct immunofluorescence strates characteristic cytoplasmic and cell surface
results are more common in paraneoplastic pem-staining of rat bladder epithelium by circulating 19G
phigus than in pemphigus Vulgaris; therefore autoantibodies. (Orlglnal magnlflcatlmlOO)
repeated biopsies may be necessary to establish
the diagnosig?

The diagnosis of paraneoplastic pemphigus canskeletal muscle, and thyroid epithelium. The most
also be established by the presence of circulatingintense binding was observed in the urinary blad-
IgG autoantibodies by indirect immunofluores- der epithelium.
cence examination of monkey esophagus, human Initially, indirect immunofluorescence on
skin, and mouse skin. Titers usually range from rat bladder epithelium seemed highly reliable,
1:320 to 1:5120. The autoantibodies have beenbut reports involved only a limited number of
found to be polyclonal, with IgG subclasses in the patients’® Subsequently, reports by Helou,
following descending order: 1gG1, 1gG2, IgG4, Allbritton, and Anhalt” in a study of 28 patients
IgG3. Lambda light chains predominate ower with paraneoplastic pemphigus, demonstrated a
light chains38.60 specificity of 83% and a sensitivity of 75% of indi-

The epidermal cell surface binding pattern in rect immunofluorescence studies on rat bladder
paraneoplastic pemphigus sera is identical to thatepithelium. With amplification of the immunoflu-
seen in pemphigus vulgaris or foliac8849.57.67  orescence signal by indirect complement fixation,
To distinguish the circulating antibodies from the sensitivity of the technique was increased to
those seen in pemphigus vulgaris, nonstratified 89%?27 Studies were also performed on nonepithe-
and stratified squamous epithelia are used as subkal tissues in which desmosomes are present, such
strates for indirect immunofluorescence. When as myocardium and liver. Indirect immunofluores-
indirect immunofluorescence is performed on cence on liver was specific (96.5%) but insensitive
monkey esophagus (stratified epithelium) and (43%). False-positive results have also been
rodent urinary bladder (nonstratified epithelium), reported’! Therefore indirect immunofluores-
autoantibodies from sera of patients with paraneo-cence on rat bladder epithelium is an adequate
plastic pemphigus will react with both substrates; screening test for paraneoplastic pemphigus, but is
sera from patients with pemphigus vulgaris or foli- false negative in as many as 25% of patients.
aceus will only react with monkey esophag®s. Immunoprecipitation must therefore be performed
Urinary bladder was chosen as the preferred tissugor confirmation of the diagnosis of paraneoplastic
because it is a complex transitional epithelium pemphigus by identification of the characteristic
with a high density of desmosonfegdn the initial antigen complex’
study by Anhalt et a8 the autoantibodies bound _
consistently and strongly to the epithelium of uri- TARGET ANTIGENS (Table Ill, Fig 13)
nary bladder, respiratory epithelium, small bowel PemPhigus herpetiformis
epithelium, and colon epithelium, and with vari- The recognition of target antigens has always
able intensity to intercalated disks of myocardium, been a focus of extensive study in pemphigus
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Fig 13.Schematic diagram of the target autoantigens in the new pemphigus V&ridnts.
(Although desmoglein 1 is depicted here in the desmosome of a basal keratinocyte, it is

predominantly located in the upper epidermis.)

Table Ill. Delineated autoantigens for the new pemphigus variants

Molecular Reference
Disease Autoantigen Location weight (kd) No. (s)
Pemphigus herpetiformis Desmoglein 1 (majority) Upper epidermis 160 9, 68, 77
Desmoglein 3 Lower epidermis 130 20,77
IgA pemphigus Desmoglein 3 Lower epidermis 130 31
IEN type (one case only)
IgA pemphigus Desmocollin 1 Upper epidermis 105-115 30, 32, 35
SPD type
Paraneoplastic pemphigus Desmoplakin | Desmosome 250 38
Desmoplakin Il Desmosome ~210 60
Bullous pemphigoid Hemidesmosome 230 38
antigen 1 (BP230)
Envoplakin Desmosome 210 81, 83
Periplakin Desmosome 190 55, 82, 83
Undetermined 170 85
Desmoglein 3 Lower epidermis 130 84
Desmoglein 1 Upper epidermis 160 84

research. Accumulated evidence from immuno- adsorption studies further confirm the specificity
blotting and immunoprecipitation has revealed of the IgG autoantibodie.

that the IgG autoantibodies of most patients with
pemphigus herpetiformis target the desmosomalpemphigus herpetiformis with reactivity only with

component, desmoglein 1 exclusivékg Because

In 1997, Kubo et &P described a patient with

desmoglein 3 by immunoblot analysis. Direct and

desmoglein 1 is predominantly located in the indirect immunofluorescence also demonstrated
upper epidermis, this may explain the preferential keratinocyte cell surface staining in the lower lay-
binding of 1gG to the upper epidermis. Immuno- ers of the epidermis, where desmoglein 3 is locat-
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ed20 Thus both desmoglein 1 and desmoglein 3
are recognized by pemphigus herpetiformis
autoantibodieg’

IgA pemphigus
There are 2 types of desmosomal cadherins:
desmoglein and desmocollin, both of which occur
as 3 isoforms, desmoglein 1, 2, and 3 and desmo
collin 1, 2, and 3, encoded by different ger@$?
In 1991, Ebihara et # demonstrated by immuno-
blotting that serum from a patient with the IEN
type of IgA pemphigus reacted exclusively with a
120-kd protein n normal h_uman skin e_xtract_and a Fig 14.Immunofluorescence findings of the SPD type
desmosome-enriched bovine snout epidermis sam-of |ga pemphigus. Indirect immunofluorescence
ple. In this study, sera from 3 patients with the demonstrates that sera from the SPD type of IgA pem-
SPD type of IgA pemphigus also reacted with a phigus clearly stains the cell surface of COS7 cells
doublet of 115-kd and 105-kd proteins, which trar]sfected Wit_h_ de;mocollin 1 in a granular pattern.
appeared to be identical to desmocollins 1 and 2 in (Criginal magnificatior+300.)
the bovine desmosome sample. Years later,
Hashimoto, Ebihara, and Nishika¥alemonstrat-
ed by immunoblotting that IgA antibodies in 10 of fluorescence using cells transfected with cDNA
17 IgA pemphigus sera (7 SPD type and 3 IEN encoding antigenic proteins is a useful method for
type) reacted variously with either bovine defining antigens whose epitopes are conformation-
desmoglein 1 or desmocollin, not with human dependent and therefore cannot be detected with
desmocollin. The significance of the results of this standard immunoblotting techniqu®s.
study was unclear at that time, since no IgA pem-  The target antigen for the IEN type of IgA pem-
phigus sera had been shown to react with humanphigus has also recently been identified in 1
desmocollin by immunoblotting. The reason for patient. Wang et & demonstrated in immunoblot-
this may be that IgA pemphigus sera react with ting studies that the IgA autoantibodies of a patient
conformation-dependent epitopes on desmocollin, with the IEN type of IgA pemphigus reacted to
because most pathogenic autoantibodies recognizeéecombinant desmoglein 3, which is also recog-
conformation-sensitive epitopes of desmogleins in nized by IgG autoantibodies from classic pemphi-
pemphigus foliaceus and pemphigus vulg&f%.  gus vulgarist In the immunoblotting studies, a
Immunoprecipitation is a useful method to detect partially purified baculovirus-expressed recombi-
conformation-dependent epitopes by IgG antibod- nant desmoglein 3 protein was used. The specifici-
ies, but a robust immunoprecipitation method with ty of the IgA autoantibodies against desmoglein 3
IgA antibodies has not yet been established. was further confirmed by immunoadsorpti&n.
More recently, Hashimoto et3alhave revealed Others, however, have found no desmoglein 3 or
that human desmocollin 1 is an autoantigen for thedesmoglein 1 reactivities by enzyme-linked
SPD type of IgA pemphigus. In this study, mam- immunosorbent assay (ELISA) in 5 patients with
malian expression vectors containing the entire cod-the IEN type of IgA pemphigus (Amagai and
ing sequence of human desmocollin 1, 2, and 3 wereHashimoto, unpublished observation). Further
constructed and transfected into COS7 cells. studies in large numbers of patients are needed to
Immunofluorescence of the COS7 cells demonstrat- confirm the target antigen of the IEN type of IgA
ed that IgA autoantibodies of 6 cases of the SPDpemphigus.
type of IgA pemphigus reacted with the surface of ) )
cells expressing desmocollin 1 (Fig 14), but not with Paraneoplastic pemphigus
cells expressing desmocollin 2 or desmocollin 3. The paraneoplastic pemphigus autoantigens
None of the 7 cases of the IEN type of IgA pemphi- identified to date include cytoplasmic proteins of
gus reacted with cells transfected with any desmo-the plakin gene family (desmoplakin | and II, bul-
collins. This study also demonstrated that immuno- lous pemphigoid antigen 1 [BP230], envoplakin
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and periplakin), desmosomal antigens (desmogleinplakin>°.74.82,83The 170-kd antigen is a trans-
3 and desmoglein 1), and an undetermined 170-kdmembrane protein, which may be a critical antigen
transmembranous antigéf60.74,75,81-85p|akins in the pathogenesis of tissue injury in paraneoplas-
are molecules that are thought to link the keratin tic pemphigus. The 170-kd antigen is now recog-
intermediate filaments to the cell surface, specifi- nized by autoantibodies in almost all cases of
cally to desmosomes and hemidesmosoffiésin paraneoplastic pemphigus, but its true identity has
the desmosomes, the known plakins are desmo-ot yet been determinéd.8> Reports have also
plakin, envoplakin, and periplakiff,’6 whereas  suggested that a 130-kd protein recognized by para-
bullous pemphigoid antigen 1 is the major plague neoplastic pemphigus sera may be desmoglein 3
protein of the epidermal hemidesmosotfe. (the target antigen of pemphigus vulgabiy4.88,89

In the initial report by Anhalt et &F the serum A recent study by Amagai et8alrevealed that
of all 5 patients immunoprecipitated an identical desmoglein 3 is a key cell surface target antigen in
complex of 4 polypeptides from human kera- paraneoplastic pemphigus. ELISA using bac-
tinocyte extracts, with estimated molecular ulovirus-expressed recombinant desmogleins 1
weights of 250, 230, 210, and 190 kd. The and 3 revealed that 100% of paraneoplastic
210-kd and 190-kd bands were most consistentlypemphigus sera tested were positive against
visualized. A diffuse band at 170 kd was also occa-desmoglein 3, whereas 64% of sera were also pos-
sionally visualized, which was suspected to be aitive against desmoglein 1. All of 12 sera tested
degradation product of one of the higher-molecu- immunoprecipitated desmoglein 83.Because
lar-weight antigend8 The identities of the 250-kd  autoantibodies against desmogleins have been
and 230-kd antigens were subsequently deter-proven to be pathogenic in passive transfer exper-
mined to be desmoplakin | and bullous pem- iments38.3°and desmogleins are extracellularly
phigoid antigen 1 (BP230), respectivéy. located and therefore more accessible to immune

Later, studies identified the 210-kd antigen as targeting, they may be more important as the path-
desmoplakin I, another major cytoplasmic plaque ogenic target antigens.
protein of desmosomé8. In the study by
Hashimoto et a4 immunoblotting of epidermal
extracts and bovine desmosome preparations
revealed a difference of mobility on the gel  Anti-desmoglein antibodies in pemphigus her-
between the 210-kd protein detected by paraneo-petiformis induce spongiosis with eosinophil infil-
plastic pemphigus sera and desmoplakin Il, detect-tration, but rarely produce acantholysis, in contrast
ed by the anti-desmoplakin monoclonal antibody. to classical pemphigu®. A theory has been
These results suggested that the 210-kd antigerproposed to explain why the anti-desmoglein anti-
was not desmoplakin I, as previously thougtht. bodies give rise to different clinical and histologic
More confirmatory evidence of the difference presentations. It is thought that the autoantibodies
between desmoplakin Il and the 210-kd protein in classical pemphigus and in pemphigus herpeti-
stems from the observation that the 210-kd antigenformis recognize different epitopes on the antigen
and desmoplakin | are not always detected simul-molecules? Autoantibodies in classical pemphi-
taneously by the same séf&8 Desmoplakins |  gus may inhibit the adhesive function of
and Il are known to be produced from the samedesmoglein or activate a signaling pathway to
gene by alternative splicing, and desmoplakin Il is induce proteinases, leading to acantholy8it
a part of desmoplakinél. Therefore, if the 210-kd  Autoantibodies in pemphigus herpetiformis may
antigen is desmoplakin I, desmoplakin | and the bind different epitopes and may not inhibit the
210-kd antigen should always be detected simulta-adhesive function or induce the signaling pathway
neously. The 210-kd antigen, the faster migrating of proteinases?
band, was later determined by cDNA cloning and  In a study by O'Toole et &B biopsy specimens
biochemical studies to be envoplakin, which is from two patients with pemphigus herpetiformis
homologous to desmoplakin and a novel precursordemonstrate a predominantly neutrophilic infiltra-
protein of the cornified envelopé.81.83 More tion with a co-localization of in vivo—bound 1gG
recently, the 190-kd antigen was identified as and interleukin-8 (IL-8), a potent neutrophil
periplakin, which is also homologous to desmo- chemoattractant, at the upper epidermis, where

PATHOGENESIS
Pemphigus herpetiformis
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Chemoattraction of neutrophils to epidermis

Meutrophils release proteases

Hlister formation

Fig 15.Proposed pathogenesis of neutrophil-dominant pemphigus herpetiformis.

neutrophil infiltration and acantholysis are appar- shown that helper T-cell subset 2 (Th2) is respon-
ent. This study also demonstrated the in vitro acti- sible for directing IgA production in mi¢ These
vation of IL-8 cytoplasmic expression and secre- Th2 cells in turn secrete IL-5, which then stimu-
tion in cultured keratinocytes by the purified IgG lates B cells to produce Ig®R.A similar process

of the patients with pemphigus herpetiformis. The may be involved with IgA pemphigus (Fig 16).
keratinocytes treated with this IgG secreted a 5-to  There are also theories for the prominent neu-
7-fold increase of IL-8 (determined by ELISA) trophil infiltration present in IgA pemphigus.
compared with controls. These results suggestedRecently, the specific binding site for the mono-
that the IgG autoantibodies in pemphigus herpeti- cyte/granulocyte IgA-Fc receptor (CD89) has been
formis are responsible for recruiting neutrophils to localized to the constant domain of human IgAl
the upper epidermis by inducing keratinocyte IL-8 distal to the hinge regio#. This arrangement of

secretion (Fig 1538 the binding site may possibly provide resistance to
, protease degradation, allowing for efficient bind-
IgA pemphigus ing of neutrophil$5
In 1993, Supapannachart and Mutdiwere It has also been demonstrated that there is an

able to induce intraepidermal acantholysis with absence of complement deposition in most cases
two IgA pemphigus (SPD type) serum specimens of IgA pemphigus2.26.28.69|n the study by
using skin explant cultures. Immunofluorescence Hashimoto et @P in 1987, by means of comple-
staining showed that the antibody was fixed to the ment-enhancing indirect immunofluorescence
cell surface antigens (3 hours) before the onset oftesting using anti-C1q, C4, C3, and C5 antiserum,
acantholysis (24 hours), suggesting a possible roleno evidence of complement activation was seen in
for the circulating antibody in the induction of these IgA antibodies. Junctional deposits of C3
acantholysi$® were noted in only 4 of the 29 cases reviewed by
Because desmoglein 3 is a common target anti-Wallach22 This may imply that the acantholysis in
gen for pemphigus vulgaris and a subset of thelgA pemphigus may be complement-independent.
IEN type of IgA pemphigus, it is unclear why dif- , _
ferent isotypes of autoantibodies develop toward Paraneoplastic pemphigus
the same antigen. The generation of antibodies isa The actual cause of paraneoplastic pemphigus
complex immunologic process involving T and B has always been a matter of speculag®@ne
lymphocytes. T cells direct the production of anti- theory describes an antitumor immune response
bodies indirectly through effects on the B cells’ that cross-reacts with normal epithelial protéis.
transformation into plasma cef8.Studies have  This theory is based on similar tumor-associated
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Fig 16.Proposed pathogenesis of IgA pemphigus.

autoimmune phenomena occurring in other organhave been known to be anomalously produced
systems. For example, in certain ovarian carcino-by tumors that do not normally possess desmo-
mas, the neoplasm may produce a neuroectodersomes. These tumors include sarcomas, lym-
mal protein. These patients experience an autoanphomas, neuroblastomas, and meningio#i&$02
tibody response against the neuroectodermal pro-Desmoplakins have also been detected by
tein normally present in Purkinje cells in the immunostaining in reactive lymph nodes, tonsils,
cerebellum, resulting in atax?4.9’ Cancer-associ- non-Hodgkin’s B-cell lymphomas, and synovial
ated retinopathy is another similar phenometfon. sarcomas?3 These findings can support the
Certain patients with small cell carcinoma of the hypothesis that these tumors may anomalously
lung anomalously express proteins normally found produce these antigens and that autoantibodies
exclusively in the choroid and retina of the eye. directed against these tumor antigens become
These patients developed autoantibodies againstross-reactive with epithelial antigens, causing the
this tumor-associated protein and became mucocutaneous disea%e.
blind.98.99 Applying this theory to paraneoplastic Other hypotheses also exist: treatment with
pemphigus, it is known that desmoplakins are cytokines may have induced paraneoplastic pem-
expressed in thymomas and Castleman’s tumorsphigus in a patient with underlying lymphoma or
and it is possible that these patients’ autoantibod-Waldenstrom’s macroglobulinemi&4 The induc-
ies were initiated against desmoplakins in thesetion of autoimmunity may be due to a dysregulat-
tumors. However, the majority of affected patients ed cytokine production by tumor ce#3In certain
have lymphomas or chronic leukemias of B-cell cases of non-Hodgkin’s lymphoma, chronic lym-
origin, which do not naturally produce desmo- phocytic leukemia, and Castleman’s disease, the
somes or express desmoplakifis. tumors secrete massive amounts of IL-6 in
Desmosomes and “desmosome-like junctions” vitro.105-107Because IL-6 is known to promote
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Fig 17.Proposed pathogenesis of paraneoplastic pemphigus.

B-cell differentiation and drive immunoglobulin sis, since the cytoplasmic location of the autoanti-
production, and dysregulated IL-6 production has gens does not allow circulating antibodies to
been demonstrated in certain autoimmune dis-access ther Thus the pathophysiologic rele-
eases, a link between tumor-associated cytokinevance of these anti-plakin autoantibodies is not
over-expression and autoimmunity could ex¥st. clear. Amagai et & have recently demonstrated

The pathophysiologic relevance of the paraneo- that affinity-purified anti-desmoglein 3 antibodies
plastic pemphigus autoantibodies in the induction are pathogenic and cause acantholysis and blister
of acantholysis and consequent blister formation isformation in neonatal mice by passive transfer.
now clear. It has been demonstrated that whenRemoval of the anti-desmoglein 3 antibodies by
autoantibodies from paraneoplastic pemphigusimmunoadsorption eliminated this pathogenic
sera are injected into neonatal mice, acantholysisability of paraneoplastic pemphigus sera. There-
and cutaneous blisters are induced, demonstratingore it is more likely that anti-desmoglein 3
that these autoantibodies are pathogenic in para-autoantibodies present in these patients initiate the
neoplastic pemphigus, and not merely an epiphe-acantholytic process and cause damage to the cell
nomenore8.39The acantholytic changes are indis- membranes. Once the membrane is damaged,
tinguishable from those observed with passive autoantibodies against the plakin family are
transfer of pemphigus vulgaris autoantibodies into induced, which then enter the cell and bind the tar-
animals3? Ultrastructural examination of the skin get autoantigens by an epitope spreading phenom-
of the mice revealed a loss of cell-cell adhesion, enon (Fig 1784108 The possible pathogenic role
but normal basal cell-dermal cell attachment. The of autoantibodies against the undetermined 170-kd
epidermal cells also showed mitochondrial transmembrane cell surface antigen has been sug-
swelling and cytoplasmic vacuolizatié#. gested but not been clearly defirf8c>

Because most of the autoantibodies recognize
specific cytoplasmic plaque proteins by immuno- TREATMENT
precipitation, questions have been raised as to how Because pemphigus herpetiformis, IgA pem-
these anti-cytoplasmic protein autoantibodies canphigus, and paraneoplastic pemphigus are rare and
be directly involved in the induction of acantholy- newly described variants of pemphigus, compre-
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hensive studies of large numbers of patients thusof pemphigus. Plasmapheresis should be used in
far have not taken place. The following summary conjunction with other agents to suppress the
of treatment options is taken from personal experi- otherwise inevitable rebound increase in anti-
ences of physician-investigators on small numbersbody synthesis afterwafd® In the study by
of cases. Maciejowska, Jablonska, and Chorzel8lone
patient was treated with plasmapheresis in addi-
tion to prednisone and cyclophosphamide, result-
A common problem is the choice of proper ing in rapid remission. A relapse after 9 months
treatment. Good results have been demonstratedvas treated with prednisone and cyclophos-
by combined treatment with dapsone and low phamide, resulting in complete remission.
doses of systemic corticosteroids, but in several )
cases, a regimen of corticosteroids in combination'9A Peémphigus
with immunosuppressants, such as azathioprine Dapsone has proved to be the drug of choice in
and cyclophosphamide, is necessafy. the treatment of IgA pemphig@4s:25.36.37\With
Dapsone is the drug of first choice for the treat- therapeutic doses, dapsone interferes with the
ment of pemphigus herpetiformis with doses rang- myeloperoxidase-hydrogen peroxide, halide-medi-
ing from 100 to 300 mg daif/11Dapsone may be ated cytotoxic system of neutrophils. This action
given as monotherapy or in combination with sys- results in reduced cytotoxicity to adjacent c&Hs.
temic corticosteroids and immunosuppress#its. Not surprisingly, dapsone is effective in disorders
Cases of pemphigus with low or negative antibody with prominent neutrophil infiltration. Dapsone
titers or those demonstrating eosinophilic spongio- was effective in 16 of 23 patients, usually at a dose
sis appear more likely to respond to dapsone ther-of 100 mg daily?? If dapsone is not well tolerated,
apy as well09 Sulfapyridine 2 g daily may also be sulfapyridine in combination with prednisone or
effectivell photochemotherapy with PUVA with etretinate are
Systemic corticosteroids, usually in combina- useful alternatived?.111
tion with dapsone, sulfapyridine, or immunosup-  In some cases the effects of dapsone are either
pressive agents, were required to obtain remissioninsufficient or only transied¢.112 therefore etreti-
in 14 of 15 patients with pemphigus herpetiformis nate is an excellent second-line treatment. The
in the study by Maciejowska, Jablonska, and retinoid derivative etretinate was effective in
Chorzelski® In the study by Ingber and 4 patients with IgA pemphigus, according to
Feuermar! remission was achieved with low- Wallach22 Etretinate is thought to act as an anti-
dose prednisone or dapsone, or both. Prednisonénflammatory agent by its inhibition of the migra-
doses used by various physicians ranged from 1Qtion of monocytes and neutrophils in vi¥&
to 120 mg daily for initial contrdt.11 Some patients have responded well to a combina-
Immunosuppressive drugs, such as azathioprinetion of dapsone 50 to 100 mg daily and etretinate
and cyclophosphamide, can be added to reduce20 to 30 mg daily2.1120ther patients may require
corticosteroid doses and resulting complications. etretinate to treat subsequent fla#e37 Because
Azathioprine is the most commonly used immuno- etretinate is no longer available in the United
suppressive agent, usually as an adjunct to corti-States, we assume that acitretin may be as effective
costeroids, but occasionally as monotherHfy. for these indications.
Azathioprine 100 to 200 mg has been used in com- In the treatment of IgA pemphigus, good results
bination with prednisone to treat pemphigus her- have been achieved with moderate doses of sys-
petiformis, remission obtained in one of two temic corticosteroids alone in 5 patients and in
cases Cyclophosphamide 50 to 100 mg daily, in combination with immunosuppressive agents in 2
combination with prednisone, was effective in patients?2 The suggested corticosteroid dose is 0.5
obtaining remission in 3 patients after failure of to 1 mg/kg daily. Topical corticosteroid therapy
other therapy. may also be adequate in some cases of IgA pem-
Plasmapheresis has been used in an attempt tphigus. It is also an extremely useful adjuvant to
reduce the titers of pathogenic autoantibodies insystemic therapy when disease is more severe, per-
patients with pemphigus. It often results in clinical mitting a reduction in requirements for cortico-
improvement in otherwise therapy-resistant casessteroid therapy?® The patient described by Wang

Pemphigus herpetiformis
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et aBl was treated with mid-potency topical costeroid use alone in this case is unusual and may
steroids for several weeks, with resolution of be due to the lack of adverse prognostic factors,
lesions and no recurrence of disease 3 months aftesuch as severe mucosal involvement and a pro-
discontinuation of therapy. gressive underlying cancét.

Azathioprine is a commonly used immunosup-  Other attempted treatments that are generally
pressant in pemphigus, but does not seem to bainsuccessful include immunosuppression with
effective in treating IgA pemphigus. In combina- cyclophosphamide or azathioprine, cyclosporine,
tion with fluocortolone 80 mg daily, azathioprine gold, dapsone, plasmapheresis, and photophere-
150 mg daily was used in the treatment of one sis38-41,44,47,51.69nly a few successful outcomes
patient without benefd® PUVA, alone or in com-  have been described. Krunic eftatlescribed a
bination with etretinate, was effective in 3 patients patient with an encapsulated round-cell liposarco-
with IgA pemphigu£2.27 Colchicine was also ma who, after tumor resection and administration
effective in one of two patients with IgA pemphi- of prednisone (0.75-1.0 mg/kg) and azathioprine
gus22 Aggressive therapy with plasmapheresis, (100 mg/day), experienced a significant reduction
prednisone, and cyclophosphamide has also beemf skin lesions in 2 weeks and a gradual healing of
used for a recurrence after initial treatment with oral lesions. Another patient treated with pred-

dapsone and prednisofie. nisone 40 mg and azathioprine 100 mg daily expe-
) _ rienced complete resolution of skin lesions and
Paraneoplastic pemphigus marked alleviation of the stomatitis with only

Patients with paraneoplastic pemphigus and residual ulceration of the tongue 2 years after diag-
benign tumors, such as thymomas or Castleman’snosis44 The combination of oral cyclosporine 5
tumors, should have the tumor surgically excised. mg/kg daily and prednisone 35 mg daily has also
The majority of these patients will either improve been reported to heal erosions of the mucous mem-
substantially or clear complete}§.39.52,53,59,67  pranes substantially within 2 months in a patient
Complete resolution of lesions usually occurs 6 to with chronic lymphocytic leukemi@?

18 months after excision of a benign neo- lzaki et afl reported a potential therapeutic
plasm39.59|n the one patient presented by Jansen,effect of plasmapheresis in a patient with paraneo-
Plewig, and Anhal®? progressive mucocutaneous plastic pemphigus and chronic lymphocytic
lesions proved refractory to high-dose cortico- leukemia. The treatment resulted in a decrease in
steroids, aromatic retinoids, and immunosuppres-the antibody titer from 1:640-1280 to 1:20-40, as
sion. After surgical removal of a Castleman’s well as some clearing of the skin and mucosal
tumor, there was complete resolution of all symp- lesions. Two other patients described in the litera-
toms with no recurrences for more than 3 years. ture also received plasmapheresis therapy, in com-

Regarding malignant neoplasms, there is no bination with systemic prednisone, experiencing
consensus on a standard effective therapeutic regisignificant clearing of skin and mucosal
men39 Cutaneous lesions respond more quickly to lesions#3.115Schoen et &P recently described a
therapy, whereas stomatitis is generally refractory patient with paraneoplastic pemphigus and an
to most forms of therap3? Induction of inflammatory myofibroblastic tumor who showed
chemotherapy has occasionally resulted inonly minimal improvement after excision of the
complete resolution of the malignancy (a diffuse neoplasm and administration of corticosteroids. An
large-cell lymphoma and a T-cell lymphoblastic immunoapheresis regimen was then initiated using
lymphoma) and a slow resolution of the skin sheep anti-human-lgG bead-formed agarose gel,
lesions®6.58 In general, corticosteroids produce leading to disappearance of circulating autoantibod-
only partial resolution of lesior#8:39.114Dega et  ies and the patient’s recovery. Postapheresis of
alO presented a patient with Hodgkin’s lymphoma high-dose immunoglobulin was administered to
in remission and an atypical presentation of prevent autoantibody resynthe&is.
paraneoplastic pemphigus, absence of mucosal
involvement. After treatment with oral prednisone CLINICAL COURSE AND PROGNOSIS
1 mg/kg daily, the skin lesions cleared completely, Pemphigus herpetiformis
with the patient still free of disease 18 months  The most significant observation in the follow-
after diagnosis. This favorable outcome with corti- up of patients with pemphigus herpetiformis is the
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benign course of the disease. The disease respondsgenerally clears substantially or goes into com-
well to treatment with a tendency to achieve com- plete remission once the neoplasm is surgically
plete remission and is controlled with a low dose excised® Follow-up serology has shown a reduc-
of steroidst! Some physicians observed that the tion in levels of circulating antibodies against the
classic features of pemphigus foliaceus, or occa-paraneoplastic pemphigus antigens by more than
sionally pemphigus vulgaris, will eventually 90%3° Reported cases of paraneoplastic pemphi-
develop in many patients with pemphigus herpeti- gus with malignant neoplasms have generally fol-
formis. In some cases, after treatment has beerlowed a rapidly progressive and invariably fatal
discontinued, the cutaneous lesions transform intocourse38:39.67 Anhalt3® reported that 30 of 33

a pemphigus foliaceus phenotypgOnce this patients with malignancies died of complications
transformation occurs, the treatment regimen of the syndrome or of treatment 1 month to 2 years
should include corticosteroids and immunosup- after diagnosis. Two rare cases of prolonged sur-
pressive drugs. In the study by Maciejowska, vival, both associated with chronic lymphocytic
Jablonska, and Chorzelskithe presence of leukemia, have been described: one patient was
detectable circulating autoantibodies in pemphigusstill alive 3 years after the onset of disédsthe
herpetiformis also appears to be associated withother patient died nearly 8 years after the onset of

greater resistance to therapy. paraneoplastic pemphigbs.
_ The disease course does not parallel that of the
IgA pemphigus underlying malignancy and has even occurred in

A follow-up study up to a maximum of 22 years patients apparently cured of their maligna#ft{3
has determined that IgA pemphigus carries aln 1 case, paraneoplastic pemphigus developed
chronic, benign course and responds well to appro-after successful autologous bone marrow trans-
priate therapy? IgA pemphigus, as a superficial plantation for non-Hodgkin’s lymphoma. The
blistering disease, usually heals without scarring, patient was free of detectable tumor by autopsy,
if appropriate treatment is providétdThe milder but died of respiratory complications of paraneo-
clinical presentation and benign course may alsoplastic pemphigu43 The mucosal disease is
be explained by the lower IgA autoantibody titer particularly refractory and often progresses to
and the inability of IgA to activate complement by involve the respiratory tract, resulting in respira-
the classical pathwat Recurrences of lesions tory failurel14
have been noted after termination of treatment or Of the patients who have not survived, death is
reduction in drug dosagé. usually secondary to sepsis, gastrointestinal

IgA pemphigus is also associated with other bleeding, multiple organ failure, or respiratory
medical disorders. In the cases reviewed by failure39 Patients with autoimmune disease asso-
Wallack? in 1992, 6 of the 29 patients had an ciated with B-cell neoplasms tend to have a high
associated monoclonal gammopathy. This gam-incidence of autoimmune cytopenias, often pre-
mopathy was of the IgA class withlight chains  disposing them to subsequent sep%i&nhalt39
in 5 of the 6 patients. Two gammopathies were reported that 6 of 33 patients died of pulmonary
benign; one patient had a B-cell lymphoma, and failure and had severe hypoxia with a relatively
two patients had myeloma. In two patients, the clear chest roentgenogram before death. The
monoclonal gammopathy developed only years patient described by Fullerton et&alith pul-
after the onset of the dermato%idn those cases monary involvement received a bronchial biopsy
with an associated malignant IgA gammopathy, before death, which revealed IgG deposition in
the prognosis was related to the malignadfcy. the intercellular spaces of the bronchial epitheli-
Gastrointestinal diseases may also be associatedm in vivo. Considering that the autoantibodies
with IgA pemphigus. One case each of Crohn’s of paraneoplastic pemphigus react with desmo-
disease and gluten-sensitive enteropathy have beeplakins and desmoplakins are present in respira-

reported in the literatur& tory epithelium, it is possible that the respiratory
_ _ failure may have been due to autoantibody-
Paraneoplastic pemphigus mediated injury to bronchial epithelium, resulting

As stated earlier, in patients with paraneoplastic in plugging of terminal alveoli and ventilation/
pemphigus and benign neoplasms, the diseaseerfusion abnormalitie®



Journal of the American Academy of Dermatology

Volume 40, Number 5, Part 1 Robinson et al 667

COMPLICATIONS OF TREATMENT exfoliative dermatitis, cutaneous hypersensitivity
Systemic corticosteroids reactions, and dose-related methemoglobinemia
Systemic corticosteroids are the most useful and hemolysis.
drugs in treating the common forms of pemphigus, Cimetidine may be given to improve gastroin-
rapidly inducing remission in the majority of testinal tolerance to dapsone. Baseline and initial-
patients. After their introduction in the 1950s, there ly weekly laboratory tests should include a com-
was a dramatic decline in mortality; however, the plete blood cell count, renal and liver function
complications of corticosteroids caused by the pro- tests, and determination of electrolyte levels.
longed high-maintenance doses resulted in signifi- Glucose-6-phosphate dehydrogenase deficiency
cant morbidityt16-118The most common complica- must be excluded before therapy. Evaluation of
tions of prolonged corticosteroid use are quite methemoglobin levels can be obtained as clinical-
extensivehypertension, diabetes mellitus, pancre- |y indicated!21-123The sulfonamides may cause
atitis, peptic ulcers, opportunistic infections, mood gastrointestinal symptoms, drug-induced rashes,
alteration, psychosis, hirsutism, osteoporosis, blood dyscrasias, and renal faild@é.
aseptic necrosis of the femoral and humoral heads,
abdominal striae, menstrual irregularity, truncal Plasmapheresis
and facial obesity, hypothalamus-pituitary-adrenal  potential complications with plasmapheresis
axis suppression, cataracts, glaucoma, purpura,nclude maintaining venous access, a tendency to
hypopigmentation, cutaneous atrophy, impaired pleed, electrolyte imbalances, pulmonary edema,
wound healing, and proximal myopattjoutine  gajlergic reactions, fever, chills, hypotension, and
biochemistry, urinalysis, and determinations of septicemia. Frequent monitoring of vital signs and
blood pressure and weight should be performed atcardiac monitoring is required during the proce-
regular intervals. Bone densitometry, especially in gure. Weekly coagulation studies, liver function
postmenopausal women, should be performed at 1+ests, hepatitis serology, and determination of elec-

to 2-year intervals. Ophthalmologic examinations trolyte levels should also be performi@8.126
should be performed regularly to screen for
cataracts and glaucon# We thank Dr Kathleen J. Green (Departments of
Pathology and Dermatology, Northwestern University
Azathioprine Medical School) and Dr Jonathan C. R. Jones
. L Department of Cell and Molecular Biology, North-
The side effects of azathioprine include terato- \(/vesrt)ern University Medical School) for thg%/r help in

genicity, idiopathic hepatitis, increased susceptibil- preparing the schematic diagram of the target autoanti-

ity to infection secondary to a dose-dependent bonegens in the new pemphigus variants.

marrow depression, and an increased risk of inter-
nal and cutaneous malignancy. Patients should
undergo urinalysis, complete blood cell count, renal
and liver function tests, and determination of elec-
trolyte levels before starting therapy and at regular
intervals as long as therapy is contindi&d.

Cyclophosphamide

Complications of cyclophosphamide include
nausea, vomiting, alopecia, sterility, teratogenicity,
hemorrhagic cystitis, bone marrow depression, and
an increased risk of internal malignancy. Patients
should be monitored as for azathioprine, but with
the addition of urinalysis weekly for the first 8 to
12 weeks, then every 2 weeks theredfiér,

Dapsone and sulfonamides

Side effects of dapsone include anorexia, nau-
sea, vomiting, hepatic damage, mood changes,
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