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Abst rac t
Immunoglobulin A (IgA) is the most common subtype of antibodies in mucosal surfaces. In most of autoimmune 
bullous diseases, however, immunoglobulin G (IgG) is the main pathogenic antibody that plays a role through 
complementation. The IgA antibody for epidermal connection protein can be found in the sera of some patients 
with blistering skin disease. Of these patients, some have the IgA antibody in their sera, while others have IgG and 
IgA antibodies. IgA-related autoimmune bullous diseases are less common in clinical practice. In the past, these 
diseases were not fully understood and their classifications were confusing. Recently, some progress has been made 
in the study of these diseases.
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Introduction

Immunoglobulin A (IgA) is the most common subtype 
of antibodies in mucosal surfaces. In most of autoim-
mune bullous diseases, however, immunoglobulin G (IgG) 
is the main pathogenic antibody that plays a role through 
complementation. The IgA antibody targeting epidermal 
connection protein can be found in the sera of some 
patients with blistering skin disease. Of these patients, 
some have the IgA antibody in their sera, while others 
have IgG and IgA antibodies. IgA-related autoimmune 
bullous diseases are less common in clinical practice. In 
the past, these diseases were not fully understood and 
their classifications were confusing. Recently, some prog-
ress has been made in the study of these diseases.

IgA pemphigus

Immunoglobulin A (IgA) pemphigus is a subtype 
of pemphigus that exhibits reticular deposition of the 
IgA antibody in the intercellular space when observed 
through indirect immunofluorescence (DIF). Its clinical 
manifestations consist of blisters or pustules in the fold 
area. IgA pemphigus was previously divided into the fol-
lowing main types: intraepidermal neutrophilic IgA der-
matosis (IEN) and subcorneal pustular dermatosis (SPD). 
By studying 49 IgA pemphigus patients, Hashimoto et al. 
added another three subtypes of IgA pemphigus [1, 2]. 

These subtypes, namely, pemphigus vulgaris, pemphigus 
foliaceus, and pustules subtypes, were categorized ac-
cording to the clinical manifestations and different tar-
get antigens of the IgA antibodies. The antigen of IgA 
pemphigus is heterogeneous, and the target antigen of 
SPD subtype is desmocollin 1 [3]. Teye et al. [4] detected 
the titer of the anti-desmocollin 1 antibody in sera of pa-
tients through ELISA and by using mammalian-derived 
desmocollin 1. They were able to achieve a positive rate 
of 85.7%. The target antigens of the pemphigus vulgaris 
and pemphigus foliaceus subtypes are desmoglein 3 
and desmoglein 1, respectively. Meanwhile, the target 
antigens of the IEN type and pustules subtype remain 
unknown. Moreover, in the sera of some IgA pemphigus 
patients, no anti-epidermal protein antibodies can be 
detected. The mechanism of the IgA body in the patho-
genesis of IgA pemphigus remains unidentified.

IgG/IgA pemphigus

IgG/IgA pemphigus may be a result of the simultane-
ous occurrence of IgA pemphigus and pemphigus vul-
garis (PV) or pemphigus foliaceus. Spaeth et al. [5] found 
that the anti-DSG3 IgA antibody can be detected in the 
sera of the 60% (9/15) of the acute-onset PV patients 
through the Western blot method. Furthermore, the 
anti-DSG3 IgA antibody can be detected in 72% (13/18) 
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of the chronic active PV. Notably, IgA antibodies cannot 
be detected in skin lesions through direct immunofluo-
rescence. Mentink et al. [6] found that anti-DSG1 and 
anti-DSG3 antibodies can be detected in 22% (22/100) 
and 41% (41/100) of the sera of the pemphigus patients, 
while the percentage of IgA antibodies detected in the 
skin lesions of these patients through direct immunofluo-
rescence was 17.9% (7/39). In these two studies, the pa-
tients had typical clinical manifestations of pemphigus. 
Thus, the IgA antibodies detected in these studies may 
be a concomitant phenomenon. Typical IgG/IgA pemphi-
gus is relatively rare, and only 20 cases have been report-
ed so far. The clinical manifestations in these cases are 

diverse and characterized by pustules or annular blisters 
[7]. In our own clinic, we encountered a case of pustular 
pemphigus with IgG and IgA antibodies detected by DIF 
and ELISA, and the titer of Dsg1 IgA was related to the 
disease activity (Figure 1) [8]. Some studies suggested 
that IgG/IgA pemphigus may be associated with internal 
tumors, such as adenocarcinoma of the endometrium 
and lung, ovarian, and gallbladder cancers [9]. In our 
own study, of the six cases of drug-induced pemphigus 
investigated, four had the anti-DSG1 IgA antibody. The 
titers of the anti-DSG1 antibodies obtained from these 
four patients decreased when the conditions of these pa-
tients improved. Thus, the drug may also be a predispos-

Figure 1. A – Pustules on the dorsum of the feet and toes, B – papulovesicles and pustules on the plantar surface of feet 
and between the toes, C – vesicles and pustules on the lower limb, D – direct immunofluorescence showing IgA fish-net 
like deposits in the epidermis (original magnification 20×)
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ing factor for IgG/IgA pemphigus, except in cases associ-
ated with tumor [10]. The most common target antigen 
detected by ELISA in the sera of the IgG/IgA pemphigus 
patients is DSG1. Anti-DSG3, anti-desmocollin, and anti-
desmoplakin antibodies were also detected in the sera 
of some patients [11]. Despite these findings, the patho-
genesis of IgG/IgA pemphigus and whether IgA or IgG 
antibody causes blisters in this disease remain unknown.

Dermatitis herpetiformis

Dermatitis herpetiformis (DH) is the skin manifesta-
tion of gluten sensitivity, and in most patients it is as-
sociated with gluten-sensitive enteropathy. The IgA type 
of anti-endomysial antibody (EMA) and anti-tissue trans-
glutaminase (tTG) antibody can be detected in the sera 
of the DH patients. In addition, IgA antibodies deposited 
as granules in the dermal papilla layer of their skin le-
sions. These granules were detected by direct immuno-
fluorescence. The disease is a genetic susceptibility and 
has more occurrences in the Caucasian population than 
in the Eastern population. However, Zhang et al. [12] re-
ported 22 cases of DH in the Chinese population. In the 
lesions of most of these patients, granular IgA antibod-
ies were detected in the papillary layer through direct 
immunofluorescence. Meanwhile, the positive rates of 
anti-EMA and anti-tTG antibodies in the Chinese popula-
tion are lower than those in the Caucasian population, 
of which nearly all patients had HLA DQ2 or HLA-DQ8 
alleles. The occurrence of DH in the Chinese popula-
tion was found to be associated with HLA B*0801 and 
DRB1*0301 [13]. The target antigen of DH is epidermal 
transglutaminase (eTG) [14]. In the sera of the DH pa-
tients, immune complexes formed by the IgA antibod-
ies and eTGs were detected and IgA anti-eTG antibodies 
were present in DH sera either unbound or in immune 
complexes [15]. This immune complex can be co-deposit-
ed with the fibrinogen at the dermal-epidermal junction 
[16]. This complex then recruits macrophages and neu-
trophils to initiate the fibrinolytic process, which results 
in blisters.

Lamina lucida-type linear IgA bullous 
dermatosis 

Linear IgA bullous dermatosis (LABD) is categorized 
into lamina lucida and sublamina densa types according 
to the deposition position of the IgA antibody in the salt-
split skin indirect immunofluorescence (SS-IIF) [17]. The 
classic LABD often refers to lamina lucida, which is the 
most common type. The sublamina densa-type is a rare 
disease, and most cases of this type are IgA-EBA (see the 
sixth section “Sublamina densa-type IgA bullous derma-
tosis”). Lamina lucida-type LABD mostly occurs in children 
and can be induced by drugs. Its typical manifestation is 
characterized by scattered or generalized circular blisters. 

In addition, as a characteristic manifestation of the dis-
ease, IgA antibody deposition is observed in the basement 
membrane in a linear manner, as indicated by DIF. In the 
sera of some patients, the circulating IgA antibody depos-
its on the epidermal side and can be detected through  
SS-IIF. The positive rates of the serological tests varied 
widely in different studies. The target antigen of lamina 
lucida-type LABD was LAD97 and LAD120 in previous re-
search, and both antigens are pyrolysis products of BP180. 
The antibody of LABD binds with the NC16A domain of 
BP180. In contrast to bullous pemphigoid (BP), the antigen 
epitope is not in the MCW-1 of NC16A, but in the location 
where NC16A is attached to collagen 15. This antigen epi-
tope is not present in an intact BP180. At instances when 
the extracellular segment of BP180 ruptures, the folding 
site of NC16A and collagen 15 forms new epitopes, which 
may serve as binding sites for IgA antibodies in lamina lu-
cida-type LABD [18]. The pathogenesis of LABD is different 
from BP because the ability of IgA antibodies to activate 
complements is extremely weak. Thus, IgA antibodies can-
not play a pathogenesis role by activating complements. 
Fc receptors (FcαRI) can connect to IgA antibodies and can 
be detected on the surface of granulocytes. The pathogen-
ic IgA antibodies in the sera of LABD patients bind with 
the corresponding antigens and form immune complexes, 
which can recruit granulocytes and bind with the FcαRIs 
on surfaces of the granulocytes. The granulocytes are then 
activated, thereby releasing chemokines. The process con-
tinues through a positive feedback mechanism and thus 
granulocytes are continuously recruited to the epidermal-
dermal junction [19]. The recruited granulocytes then re-
lease proteases, which cause the subepidermal blisters. 
In in vitro experiments, the specific inhibition of FcαRIs 
can prevent pathogenic IgA antibody-induced tissue dam-
age, and this finding have implications for the treatment 
of LABD [20].

Linear IgA/IgG bullous dermatosis

Patients with both IgA and IgG-type anti-basement 
membrane zone (BMZ) antibodies detected by DIF or se-
rological assays are often diagnosed to have linear IgA/
IgG bullous dermatosis (LAGBD). In previous studies, 
because of different diagnostic criteria for the disease, 
some LAGBD cases were classified into BP categories, 
while some were classified into LABD categories. Through 
different detection methods, the percentages of IgA anti-
BMZ antibodies detected in BP patients reported in the 
past were 25.8% [21], 63.3% [22], 8.2% [23], and 87.5% 
[24]. The percentages of IgG antibodies detected in LABD 
patients were 53.5% [25], 13.0% [26], 16.1% [27], 21.1% 
[28], 69.1% [29], and 77.3% [24]. Children with LABD are 
more likely to develop coexisting IgG antibodies [28]. 
These data show that LAGBD is not rare, and increas-
ing the accuracy of the detection method can increase 
the number of cases detected. Clinical manifestations 
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of LAGBD may be related to the type of the antibody, 
that is, when patients mostly have pathogenic IgG anti-
bodies, they show BP symptoms. Conversely, when they 
mostly have IgA, they exhibit LABD symptoms. However, 
many patients exhibit atypical clinical manifestations 
and thus their conditions are difficult to categorize into 
BP or LABD. Therefore, BP, LAGBD, and LABD are likely 
spectrum diseases. BP and LABD are located at the ex-
tremes of the spectrum, while LAGBD is in the intermedi-
ate state. Allen and Wojnarowska [30] revealed that the 
target antigen of the IgA antibody tends to be diversified 
and more likely to exhibit epitope spreading. In recent 
years, an increasing number of cases have supported this 
conclusion. The clinical manifestations in these cases are 
atypical, and thus these cases are difficult to classify into 
typical BP, LABD, EBA, or MMP. Furthermore, the anti-
BMZ antibodies detected in the sera of these patients are 
against a variety of different epitopes, such as LAD120 
[31], N-terminal, or C-terminal of BP180 [32], BP230 [32], 
laminin α3, laminin β3, laminin γ2 [33], type VII collagen 
[32], laminin γ1 [32], integrin α6 [33], integrin β4 [33], and 
NC16A [34]. The diversity of the target antigen may be 
related to epitope spreading. As significant differences 
are present among LAGBD patients, large-sample stud-
ies are necessary to determine whether or not IgA or IgG 
antibodies induce blisters.

Sublamina densa-type IgA bullous dermatosis

Dermal side IgA deposition can be detected using 
SS-IIF in sublamina densa-type IgA bullous dermatosis. 
Some of the target antigens through this method are 
type VII collagen, laminin γ1, and laminin 332. Tsuchisaka 
et al. [35] reported 12 cases of sublamina densa-type IgA 
bullous dermatosis, and most of the sera of the patients 
have a positive result in IIF when frozen sections of the 
normal skin were used as substrates. Negative results 
in IIF were obtained when frozen sections of the skin of 
recessive dystrophic epidermolysis bullosa patients were 
used. The target antigen of most sublamina densa-type 
IgA bullous dermatosis is type VII collagen and this en-
tity can be renamed as IgA-EBA. Given the low sensitivity 
of serological tests, a simple and cheap differentiation 
method based on Vodegel et al. [36, 37] can be used to 
differentiate IgA-EBA from lamina lucida-type LABD. In 
lucida-type LABD, the pattern of IgA deposition along DEJ 
should be “N-serrated” contrary to IgA-EBA in which this 
pattern should be “U-serrated”. Besides, fluorescence 
overlay antigen mapping using laser scanning confocal 
microscopy (FOAM-LSCM) might be also a useful tool to 
differentiate between these two entities [37]. Further 
research revealed that the antigen epitopes of these 
patients are located at the conformational epitopes in 
the collagenous domain of COL7 but not in the NC1 and 
NC2 domains which are the antigen epitopes of EBA [35]. 
Tsuchisaka et al. [35] also found a special case of sublam-

ina densa-type IgA bullous dermatosis, wherein the IgA 
antibodies in serum can bind to 105KD-laminin γ2 and 
type VII collagen. Anti-laminin γ1 pemphigoid is a newly 
found subepidermal blister disease characterized by the 
presence of IgG antibodies against laminin γ1. Most of 
the antigens are located at the c-terminus of laminin γ1. 
Thus, only 1 case of sublamina densa-type IgA bullous 
dermatosis manifested by laminin γ1 as target antigen 
was reported [38, 39]. However, the antigen epitope of 
IgA antibody is not located at the C-terminus of laminin 
γ1, and the exact target spot and pathogenesis remains 
unclear. Zenke et al. [40] reported a case of sublamina 
densa-type IgA bullous dermatosis, the target antigen of 
which is laminin 332. The patient was induced intrave-
nously by vancomycin, and the immunoblot showed that 
the IgA antibodies reacted with 145 kD and 165 kD lam-
inin α3. The result of immunoblotting turned negative 
upon disease remission. The antilaminin α3 IgA antibody 
was pathogenic, but its exact target epitope and patho-
genic mechanism still require further research.

IgA-related mucous membrane pemphigoid
In mucous membrane pemphigoid (MMP) patients, 

the presence of IgA antibodies alone is relatively rare 
in the absence of IgG antibodies [41]. In some patients 
with only mucosal involvement, only IgA antibody can 
be found in DIF; a diagnosis of LABD might have been 
previously established [42]. According to Chan et al. [43], 
these cases are more appropriate for the diagnosis of 
MMP. IgG antibodies are simultaneously present in the 
serum of most IgA-related MMP patients. By using differ-
ent detection methods, the previously reported percent-
ages of IgA antibodies detected in MMP patients were 
63.2% (DIF) [44], 53.7% (IIF) [45], 77.8% (immunoblotting 
using extracellular portion of BP180 as a substrate) [46], 
62.9% (DIF) [47], 50.8% (immunoblotting using different 
cleavage fragments of BP180 as a substrate) [47], 36% 
(ELISA using NC16a as substrate) [48], 44.0% (SS-IIF) [49], 
27.3% (DIF) [50]. In an ocular MMP study, the positive 
rate of IgA antibody detected by DIF was 23.5% [51]. In 
another pure ocular MMP study, the positive rates of IgA 
antibody targeting integrin α6 and integrin β detected 
by immunoblotting were 23.3% and 20.9%, respectively 
[52]. The target antigens of IgA antibodies reported in 
MMPs include LAD-1 [44, 47], LABD97 [47], ectodomain 
of BP180 [46], intracellular domain of BP180 [44], NC16A 
[44], integrin α6 [53], integrin β4 [53], laminin α3, laminin 
β3, and laminin γ2 [54, 55]. MMPs with IgA antibodies 
tend to be relatively severe [45, 47], and some cases in-
volved laryngeal, pharyngeal [45, 47], and even severe 
esophageal stricture [52]. These MMP patients are often 
more resistant to treatment [56]. At present, the cause 
and pathogenesis of IgA antibody in MMP patients is not 
clear. The seriousness of the disease and the difficulty of 
treatment make it very urgent to study the mechanism 
of IgA production in MMP.
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Therefore, there are many kinds of IgA-related autoim-
mune bullous diseases, and some are rare. Research on 
these diseases is limited. Consequently, systematic clas-
sification is inadequate. These diseases are quite differ-
ent from corresponding IgG-related bullous disease with 
regard to target antigen epitopes and pathogenic mecha-
nisms. An in-depth study of these diseases can improve 
the understanding of the pathogenesis of bullous diseas-
es and lead to the discovery of new effective treatments. 
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