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Abstract
Background: The pemphigoid group of diseases may present clinically and immunologically in a very similar fashion. Indirect 
immunofluorescence microscopy with readily available salt-split human skin in a BIOCHIP™ helps to classify these conditions as those with either 
with roof binding or floor binding of immunoreactants. Epidermolysis bullosa acquisita, anti-laminin 332 pemphigoid and anti-p200 pemphigoid show 
floor binding, while in the most frequent type of pemphigoid disease, bullous pemphigoid, epidermal side staining pattern is seen on salt-split skin
Aims: The aim of the study was to detect the target antigens in sub-epidermal bullous diseases.
Methods: Forty patients with bullous pemphigoid diagnosed by lesional histopathology and direct immunofluorescence microscopy were 
re-evaluated by a BIOCHIP™ mosaic containing both tissue substrates and recombinant target antigens. Sera with floor pattern staining 
on salt-split skin were further evaluated by immunoblotting with dermal extract.
Results: Five patients with floor staining had anti-p200 pemphigoid.
Limitations: We could not perform serration pattern analysis of direct immunofluorescence in our patients.
Conclusion: Histopathology and direct immunofluorescence microscopy cannot differentiate between various entities of pemphigoid 
diseases. A multivariant approach using a BIOCHIP™ mosaic including salt-split skin followed by immunoblotting with dermal extract helps 
to identify the target antigen.
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Introduction
The pemphigoid diseases are a group of immunobullous disorders 
characterized by autoantibodies against hemidesmosomal 
structural proteins of the dermal-epidermal junction. The 
binding of autoantibodies in pemphigoid diseases finally results 
in separation of the epidermis from the dermis. Clinically, these 
diseases present with tense blisters, erosions and crusting with 
or without mucous membrane involvement.1 Histopathology of 
lesions shows subepidermal bullae with mixed inflammatory 
infiltrate composed of neutrophils, lymphocytes and eosinophils 
in the papillary dermis. Direct immunofluorescence microscopy 
of a perilesional skin biopsy shows linear IgG/IgA, C3 staining 

in all pemphigoid diseases.2 Indirect immunofluorescence 
microscopy on salt-split skin further helps to delineate the 
conditions into roof and floor pattern staining. Bullous 
pemphigoid is the prototype for roof-binding diseases, while 
floor pattern binding is seen in epidermolysis bullosa acquisita,3 
anti-laminin 332 pemphigoid and anti-p200 pemphigoid.4-8

Aim
The aim of this study was to further differentiate immunologically 
40 patients presenting clinically and by direct IF microscopy 
as bullous pemphigoid in a stepwise manner using indirect 
immunofluorescence microscopy on a BIOCHIP™ mosaic and 
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immunoblotting with dermal extract. This approach resulted in 
the diagnosis of anti-p200 pemphigoid in five of these 40 patients.

Methods
After obtaining Institutional Ethical Committee Review Board 
approval a retrospective cross-sectional study was conducted in 
PSG Institute of Medical Sciences and Research, Coimbatore 
of patients seen between July 2018 and September 2019. 
Forty cases which had presented clinically with tense bulla 
compatible with pemphigoid group were included in the study 
for which biopsy and direct immunofluorescence had been 
done. Lesional histopathology and direct immunofluorescence 
microscopy were compatible with bullous pemphigoid. 
They were further probed with BIOCHIP™ mosaic 
(Dermatology mosaic  7, Euroimmun, Lübeck, Germany) 
which has miniature incubation fields and includes sections 
of monkey esophagus and salt-split human skin, recombinant 
BP180 NC16A and HEK 293 cells expressing recombinant 
desmoglein  1, desmoglein 3 and the C-terminal domain of 
BP230.9 Subsequently, sera of patients with floor pattern 
staining were further evaluated by immunoblotting with 
dermal extract and the recombinant C-terminus of laminin 
ϒ1 (University of Lübeck, Germany).6,10,11 Cases with flaccid 
bullae, erosions and oral ulcers compatible with pemphigus 
group of disorders were excluded from the study.

Results
Forty cases with subepidermal bullae by lesional histopathology 
and linear deposits of IgG and/or C3 at the dermal-epidermal 
junction by direct immunofluorescence microscopy suggestive 
of bullous pemphigoid were studied [Figure 1]. The BIOCHP™ 
mosaic confirmed the diagnosis of bullous pemphigoid in 
35 cases, while five cases showed floor pattern staining on 
salt-split skin [Figure  2] with absent autoantibodies against 
all other antigens present on the employed Biochip mosaic. 
Immunoblotting with dermal extract and recombinant 
C-terminus of laminin ϒ1 revealed IgG4 reactivity against both, 
a 200 kDa protein in all five cases [Figure 3] diagnosing them as 
anti-p200 pemphigoid. These five anti-p200 pemphigoid cases 
had a mean age of 56.6 years (range 42–64), four patients were 
males and one was female. The clinical profiles of these five 
patients are summarized in Table 1. Three patients (nos. 7,12,20) 
presented with tense hemmorhagic blisters over thigh and dorsal 
aspect of penis [Figure 4], tense blisters over dorsal aspect of 
hands [Figure 5] and erosions over medial aspect of right knee 
[Figure 6]. The mean age of the 35 BP cases was 65.4 years 
(range, 58–71); 19 patients were males and 16 were females. The 
clinical profiles of these 35 patients are summarized in Table 2.

Discussion
Pemphigoid diseases overlap clinically and it is difficult to 
differentiate among them based on the clinical presentation 
alone. All pemphigoid diseases present with tense blisters and 
erosions with or without mucous membrane involvement. A 
positive direct immunofluorescence microscopy is the gold 
standard for the diagnosis of pemphigoid disorders. However, 

this analysis does not allow the differentiation between the 
different pemphigoid diseases, except for epidermolysis bullosa 
acquisita. The latter shows a u-serrated pattern, in contrast to 
all other pemphigoid diseases demonstrating an n-serrated 
pattern.12,13 This technique with its high recognition rate can be 
implemented for routine diagnosis of pemphigoid diseases.12

Figure 1: Direct immunofluorescence of a perilesional biopsy with strong 
linear staining of C3 at the dermal-epidermal junction in patient No 7 
(fluorescein isothiocyanate, 400×)

Figure 2: Binding of IgG along the floor of the artificial split by indirect 
immunofluorescence microscopy on salt-split skin in patient No 12 (fluorescein 
isothiocyanate, 200×)
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Hence, serology is required for the exact diagnosis of 
pemphigoid diseases. A widely used screening test for this 
is salt-split human skin which shows binding of IgG and/or 
IgA antibodies to the roof of the artificial blister (in sera with 
autoantibodies against BP180, BP230 and integrin) or the 
blister floor (in sera with reactivity against laminin 332, Type 
VII collagen and the anti-p200 protein).

Epidermolysis bullosa acquisita, a prototype of a floor-binding 
disease, is a rare pemphigoid disorder with autoantibodies 
against the non-collagenous amino-terminal domain of Type 
VII collagen14,15 Two clinical subtypes of epidermolysis bullosa 
acquisita are recognized; the classical mechanobullous variant 
resembling hereditary dystrophic epidermolysis bullosa and 
inflammatory variant of epidermolysis bullosa acquisita 
that mimics bullous pemphigoid.16 The classical variant is 
characterized by skin fragility, erosions, blisters, crusts and 
scars on trauma-prone areas such as the hands, knuckles, 
elbows, knees and toes. The inflammatory variant manifests as 
tense blisters on erythematous base. Clinically, it is not possible 

to distinguish the inflammatory variant from most other 
pemphigoid diseases.16-18 Epidermolysis bullosa acquisita has 
a poorer prognosis than most other pemphigoid diseases and it 
is more difficult to treat. Hence, it is important to distinguish 
between these disorders. Enzyme‑linked immunosorbent assay 
to detect Type VII collagen autoantibodies in epidermolysis 
bullosa acquisita is useful not only for the diagnosis but also in 
the evaluation of disease severity.19,20

Anti-laminin 332 pemphigoid is a rare variant of mucous 
membrane pemphigoid characterized by circulating anti-
laminin 332autoantibodies. It is associated with an increased 
risk of solid cancers. Anti-laminin 332 pemphigoid most 
frequently affects the oral cavity, conjunctiva, nasal cavity, 
ano-genital area, pharynx, larynx and esophagus.21-24

The commercially available dermatology BIOCHIP mosaic used 
in the present study includes a readily available salt-split skin 
which enables classification into floor and roof pattern staining. 
However, the use of salt-split skin cannot differentiate between 
the different pemphigoid diseases with floor pattern staining.

Alternatively, a panel of skin samples deficient for the 
particular basement membrane zone proteins, such as Type 
VII collagen or laminin 332, can be used to identify the target 
antigens. Availability of suitable skin that is deficient in 
basement membrane zone components is the limiting factor.25 
Fluorescence overlay antigen mapping using laser scanning 
confocal microscopy is another method of differentiating 
pemphigoid disease. This method is of importance in patients 
in whom circulating autoantibodies are not detectable.26

Goyal et al. conducted a study with Indian patients and found 
that out of ten patients with floor pattern staining, six were 
epidermolysis bullosa acquisita and three were anti-p200 
pemphigoid.15 A recent study conducted by Lau et al. showed 
that 115 (78.7%) of 141 patients with floor-staining pattern 
showed reactivity against the p200 antigen, followed by 
epidermolysis bullosa acquisita in 13 (9.2%) and anti-laminin 
332 mucous membrane pemphigoid in four (2.8%) cases.27

Figure 3: Immunoblotting of sera with dermal extract (left panel). Sera from 
patients 7, 12 and 25 show reactivity with a 200 kDa molecule. Western blotting 
with recombinant laminin ϒ1 (right panel). Sera from patients 7, 12 and 25, 
like the control anti-p 200 pemphigoid serum, react with this recombinant 
protein. Negative control sera show no reactivity in both panels

Table 1: Clinical characteristics of the five patients with anti‑p200 pemphigoid identified in this study

S. No Age (years) Sex Type of blisters Areas of blistering Oral erosions
1 42 Male Tense, clear Dorsum of hands, feet ‑
2 50 Male Tense, clear and haemorrhagic Generalized +
3 63 Female Tense, clear Shoulder, chest, back ‑
4 64 Male Tense, clear Upper arm, shoulder, back ‑
5 64 Male Tense, clear Back ‑

Table 2: Clinical characteristics of the 35 bullous pemphigoid patients

S. No Number of patients Mean age (years±SD) Sex (F/M) Type of blisters Areas of blistering Oral erosions
1 23 60±5.8 11/12 Tense, clear Generalized ‑
2 7 58.4±4.2 3/4 Tense, clear Extremities, dorsum of hands ‑
3 5 59.4±3 2/3 Tense, clear Trunk, face , scalp ‑
SD: Standard deviation, F: Female, M: Male
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In our study, all five patients with floor pattern staining on salt 
split skin showed positive reactivity to immunoblotting with the 
p200 antigen of dermal extracts as well as with the recombinant 
C-terminus of laminin ϒ1. Anti-p200 pemphigoid was first 
described in 1996 and is a rare pemphigoid disease.6,28 The p200 
antigen is an acidic non-collagenous N-linked glycoprotein 
that is localized within the lower lamina lucida outside of 
hemidesmosome.29-33 In addition, the C-terminus of laminin 
ϒ1 is recognized in about 90% of anti-p200 pemphigoid 
patients.7,10 Clinically, anti-p200 pemphigoid is characterized 
by tense clear or hemorrhagic blisters on erythematous or 
normal skin resembling bullous pemphigoid.34,35 Oral and 
genital mucous membranes can be involved.36,37 Lesions 
usually heal without scarring and milia formation is also rare. 
Histopathology of anti-p200 pemphigoid shows a subepidermal 
bulla containing eosinophils, neutrophils38 and direct 
immunofluorescence microscopy of perilesional skin shows 
linear IgG and C3 staining similar to pemphigoid diseases. The 
lesional histopathologies of five anti-p200 pemphigoid patients 
were reviewed; four patients had predominant neutrophilic 
infiltrate in addition to subepidermal splitting while one 
patient did not have any predominance of inflammatory cells. 
Indirect immunofluorescence by BIOCHIP™ mosaic can be 
used to diagnose pemphigus vulgaris, pemphigus foliaceous 
and bullous pemphigoid and identify blister floor binding 
pemphigoid diseases. An extended BIOCHIP™ mosaic now 
allows the detection of antibodies against Type VII collagen and 

laminin 332,39-41 while a BIOCHIP™ for anti-200 pemphigoid 
is still lacking. It is important to diagnose anti-p200 pemphigoid 
because it has a benign course and can be treated with potent 
topical steroids, alone or in combination with dapsone.

Limitations
We could not perform serration pattern analysis of direct 
immunofluorescence in our patients.

Conclusion
Histopathology and direct immunofluorescence microscopy 
alone cannot differentiate between various entities of 
autoimmune subepidermal bullous diseases. A multistep 
approach using indirect immunofluorescence microscopy 
on salt-split skin followed by immunoblotting with dermal 
extract and recombinant laminin ϒ1 should be included 
in the diagnostic work-up to identify the target antigens in 
pemphigoid group of diseases.
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Figure 5: Numerous tense blisters and erosions on lower arms in patient No 12

Figure 4: Tense blisters and erosions on the genitalia and thighs in patient No 7

Figure 6: Erosions on right knee in patient No 20
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