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Circulating and bound IgA antibodies can be found in the
autoimmune blistering diseases, but their prevalence,
clinical relevance and target antigens remain unknown.
Thirty-two patients with pemphigus, 73 with bullous
pemphigoid and 28 with mucous membrane pemphigoid
were studied retrospectively. Direct immunofluorescence
(DIF) analysis of IgG, IgA, IgM and C3 was carried out
for all cases. Sera were studied by standard indirect
immunofluorescence, indirect immunofluorescence on
salt-split skin, immunoblotting for bullous pemphigoid
and mucous membrane pemphigoid and ELISA for
pemphigus. With DIF, we found IgA autoantibodies in
22 of all 133 cases. Circulating IgA antibodies to skin
were detected in 2 of 3 IgA-DIF-positive patients with
pemphigus, in 3 of 6 with bullous pemphigoid, and in 6 of
13 with mucous membrane pemphigoid. We confirm that
the IgA reactivity is more frequently associated with
mucous membrane involvement, especially in cases without critical involvement (5/8). The role of IgA and its
antigenic specificity in these diseases remain unclear.
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Pemphigus, bullous pemphigoid (BP) and mucous
membrane pemphigoid (MMP) are characterized by
the presence of pathogenic autoantibodies of IgG class
binding to different target antigens (1). Recently,
however, cases of these diseases have been described
in which direct immunofluorescence (DIF) revealed
deposits of IgA antibodies. In other cases, IgA
antibodies were found to circulate together with IgG
(2 – 11); however, their prevalence and clinical relevance
as well as their target antigens in the autoimmune
blistering diseases are unknown.
The aim of our study was to evaluate the presence
and specificity of circulating and bound IgA antibodies
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in all cases of pemphigus, BP and MMP seen in our
department.
MATERIALS AND METHODS
One hundred and thirty-three patients with autoimmune
bullous diseases diagnosed in our department between 1995
and 2002 were studied retrospectively. They included 32
patients with pemphigus, 73 with BP and 28 with MMP. The
diagnosis had been made using standard clinical, histological
and immunofluorescence criteria. We diagnosed as MMP
cases with mucosal lesions characterized by a subepithelial
cleavage with deposit of immunoglobulins and complement
along the basement membrane zone (BMZ) (12). In some
cases, the lesions healed with a scar, diagnosed as cicatricial
MMP (cMMP). Cases of pure IgA pemphigus, IgA linear
dermatitis and dermatitis herpetiformis were not considered in
this study.
In all cases, we repeated the previous DIFs by using
antisera against IgG, IgA, IgM and C3.
The sera of patients were recovered from storage at 220‡C
and studied by standard indirect immunofluorescence (IIF),
indirect immunofluorescence on salt-split skin (IIF-SSS) and
immunoblotting for BP and MMP. ELISA was also used for
pemphigus sera.
Direct immunofluorescence
Cryostat sections (6 mm thick) from perilesional skin were
incubated with fluorescein isothiocyanate (FITC)-labelled
anti-human IgG, IgA, IgM and C3 goat serum (Kallestad
Diagnostics, Chaska MN, USA). FITC alone was used as
control.
Indirect immunofluorescence
All sera were diluted 1:20 in PBS buffer and overlaid for
30 min on the appropriate substrate. The slides were then
washed in PBS buffer for 30 min. FITC-conjugated goat antihuman IgG and IgA were used as the second step antibody.
Salt-split skin procedure
Normal human skin was obtained from mammoplastic
surgery. Epidermis was split from dermis according to the
standard technique (13).
Normal human skin, salt-split human skin and monkey
oesophagus were used as substrates.
Immunoblotting
Immunoblotting was performed with epidermal proteins
obtained from normal human keratinocyte cultures (14).
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The epidermal proteins were extracted according to the
standard technique (15). Epidermal proteins were separated
by 6% SDS-polyacrylamide slab mini-gel electrophoresis
under reducing conditions and transferred to nitrocellulose
filters as described previously (15). Nitrocellulose strips were
then sequentially incubated with: (I) 1:100 dilution of each
serum sample in TBS/milk for 18 h at room temperature;
(II) biotinylated rabbit anti-human IgG (Dako, Glostrup,
Denmark) and goat anti-human IgA (Vector Burlingame;
CA) used at dilutions of 1/500 and 1/200, respectively, in-TBS/
milk for 30 min at room temperature; (III) 1:3000 dilution
of streptavidin-alkaline phosphatase complexes (Dako) in
TBS/milk for 30 min at room temperature. The strips were
finally developed with 5-bromo-4-chloro-3-indolyl phosphate/
nitroblue tetrazolium (BCIP/NBT)-buffered substrate tablets
(Roche, Mannheim, Germany). Intervening washes were
performed using 0.1% TBS-Tween 20.

RESULTS
Three of the 32 patients with pemphigus (9.3%)
(Table I) exhibited, in addition to IgG, an IgA deposit
on the keratinocyte surface at DIF. With IIF on
monkey oesophagus, only one patient had circulating
IgA antibodies, but at lower titre than IgG. With
immunoblotting, two sera showed IgA antibodies
directed to Dsg, one to both Dsg1 and 3 and the
other to Dsg1 only. In the first case, the IgA was
associated with IgG to Dsg 3. With ELISA, two cases
showed IgA antibodies directed to Dsg 1 that were
associated with IgG; the IgA titres were 15.3 and 11.6,
respectively.
With DIF, 6 of the 73 patients with BP (8.3%)
(Table II) and 13 of the 28 (46%) patients with MMP
or cMMP showed linear IgA deposits at the BMZ
(Fig. 1). In all cases, IgA was associated with IgG
deposits.
With IIF on monkey oesophagus, one of the 6
DIF-positive patients with BP and none of the 13
DIF-positive patients with MMP/cMMP had circulating IgA antibodies. On the contrary, with IIF on saltsplit skin, one BP, two MMP and one cMMP sera had
circulating IgA anti-BMZ antibodies, all binding the
epidermal side of the split skin. IgA was associated with
IgG in only two cases.
With immunoblotting, three of the DIF-positive BP
sera had circulating IgA antibodies that recognized BP
antigens. In particular, two sera had IgA reacting with
the 230-kDa BP antigen (BPAg1) and one serum

ELISA
We used a commercial ELISA kit for the diagnosis of
pemphigus consisting of microwells coated with recombinant
proteins encompassing the ectodomain of either desmoglein
(Dsg) 1 or Dsg 3 (MBL, Naka-Ku Nagoya, Japan).
To compare the results from different plates, the test
sample optical densities (OD) were adjusted according to
positive and negative control samples supplied in each kit.
The final results were expressed as a percentage according to
the following calculation:
ELISA result~

ðOD sample{OD negative controlÞ
|100
ðOD positive control{OD negative controlÞ

The IgA cut-off value for both Dsg1 and Dsg3 was 7. The
IgG cut-off value for Dsg3 was 7 and 14 for Dsg1.

Table I. Direct and indirect immunofluorescence (DIF, IIF), immunoblotting and ELISA results in IgA-DIF-positive pemphigus
patients
IIF

Immunoblotting

ELISA

Patients’ sex/age

Clinical diagnosis

DIF intercellular deposits

IgG

IgA

IgG

IgA

IgG

IgA

M/42
F/75
M/62

PV
PF
PF

IgG, IgA, IgM, C3
IgG, IgA, C3
IgG, IgA, IgM, C3

1/160
1/160
1/40

1/20
Negative
Negative

Dsg3
Dsg1
neg

Dsg1/3
neg
Dsg1

Dsg1/3
Dsg1
Dsg1

Dsg1
neg
Dsg1

Dsg, desmoglein; PV, pemphigus vulgaris; PF, pemphigus foliaceus.

Table II. Direct and indirect immunofluorescence (DIF, IIF), immunoblotting and ELISA data for six patients with bullous
pemphigoid positive for IgA on DIF
IIF

IIF-SSS

Immunoblotting

Patients’ sex/age

DIF linear deposits

IgG

IgA

IgG

IgA

IgG

IgA

F/70
F/84
M/89
M/71
F/82
M/76

IgG,
IgG,
IgG,
IgG,
IgG,
IgG,

1/80
Negative
Negative
1/40
1/40
1/40

Negative
Negative
Negative
1/20
Negative
Negative

Roof
Roof
Roof
Roof
Roof
Roof

Negative
Negative
Negative
Negative
Roof
Negative

Negative
180
Negative
Negative
Negative
180

230
230 – 180
Negative
Negative
230
Negative

SSS, salt-split skin.
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IgA,
IgA,
IgA,
IgA,
IgA,
IgA

C3
C3
C3
C3
C3
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Fig. 1. Direct immunofluorescence in a patient
with bullous pemphigoid:
(a) deposit of IgG at
basal membrane zone
(BMZ); (b) deposit of
IgA at BMZ.

reacted with both the BPAg1 and 180-kDa BP antigen
(BPAg2). Only in the latter case were the circulating
IgG and IgA antibodies directed to the BPAg2.
One MMP serum had circulating IgA directed to
BPAg1, one to BPAg2 and one to both BPAg1 and
BPAg2. The latter also had IgG directed to both
antigens. One patient with cMMP had IgA directed to
both BPAg1 and BPAg2.

DISCUSSION
With DIF, we found IgA autoantibodies in 22 of our
133 cases with bullous diseases. Circulating IgA was
detected in 2 of 3 IgA-DIF-positive patients with
pemphigus, in 3 of 6 patients with BP, and in as many
as 6 of 13 patients with cMMP or MMP. This high
prevalence of circulating IgA is due to the fact that we
detected the antibodies by associating different serological laboratory methods with higher sensitivity than
standard IIF, i.e. IIF on salt-split skin, immunoblotting
and ELISA.
In the literature, a few cases of pemphigus with IgA
antibodies associated with IgG have been reported
previously. They have been called IgG/IgA pemphigus
and were related to lung cancer in one case (6), and to
IgA gammopathy in another (7). None of our cases
suffered from monoclonal gammopathy or from any
internal malignancy.
In 35 cases of BP, Kirtschig & Wojnarowska (9)
determined the presence of circulating IgA anti-BMZ
antibodies by IIF using salt-split human skin as
substrate. Most of them recognized BPAg1 and/or
BPAg2, but also reacted with an epidermal protein
(270 – 280 kDa) that was not further characterized. This
is not our experience as our positive sera recognized
only BPAg1 and BPAg2.
In MMP, IgA antibodies have been found to react
with a number of antigens, some of which proved to be
different from those recognized by IgG (16 – 18). In

addition, a 45-kDa keratin, which was recognized only
by IgA antibodies, was described in ocular cicatricial
pemphigoid (17).
The high prevalence of IgA antibodies in MMP sera
has already been observed by Setterfield et al. (10). In
their study of 67 patients with MMP, they found
circulating IgA in 61.2%, in all cases binding the roof of
the salt-split skin. Moreover, these patients had a more
severe and persistent disease than those lacking IgA
autoantibodies. Unlike Setterfield et al., we failed to
confirm the importance of IgA antibodies as a prognostic indicator. Furthermore, the IgA antibodies in
our MMP patients were directed to BPAg1 alone. We
can only confirm that IgA reactivity is significantly
more frequently associated with mucous membrane
involvement (19, 20) than to ordinary BP and that it is
more frequent in cases of MMP (5/8) than in cases of
cMMP (1/5).
The antigenic specificity of IgA in pemphigus, BP
and MMP is not clearly understood and whether or
not IgA plays a pathogenetic role remains unclear.
Speculatively, IgA could recognize different epitopes to
IgG, possibly via epitope spreading (21), and might be
responsible for the persistence of the inflammatory
process.
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