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ABSTRACT

Mucous membrane pemphigoid (MMP) (historically called cicatricial pemphigoid), is a rare, chronic autoimmune discase
with subepithelial blisters. The blisters predominantly involve the mucous membranes, but also may affect the skin; the
primary autoantigens are directed against the basement membrane zone (BMZ). A 75-year-old female presented to her
dermatologist for the presence of blisters in her mouth and severe orodynia. Lesional skin biopsies were taken for hematoxylin
and eosin (I1&E), direct immunofluorescence (DIF) and immunohistochemistry (I11C) staining. The H&E review revealed
a subepidermal blister with predominantly lymphocytes in the blister lumen, and also surrounding dermal neurovascular
bundles and salivary glands. Splitting of the salivary ducts was observed. The DIF and ITC revealed the presence of polyclonal
deposits at the BMZ of both the dermal/epidermal junction and salivary glands. [HHLA DE, DO, DR antigen was positive in
the vessels feeding the salivary glands. We further demonstrate simultancous reactivity to other oral structures. The overall
autoreactivity observed may explain the clinical scarring and compromise of salivary gland function often seen in MMP.
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INTRODUCTION

Mucous membrane pemphigoid (MMP) represents
a group of autoimmune blistering diseases affecting
primarily the mucous membranes, and occasionally the
skin [1-4]. For decades, the disease was titled cicatricial
pemphigoid, including membranous lesions with or
without skin lesions. MMP usually occurs after the fifth
decade of life and produces scars due to involvement of
the basement membrane zone (BMZ.). The oral mucosa is
affected in more than 90% of cases, but other mucosal areas
can be affected. Ocular lesions may result in blindness and
oral lesions may cause severe airway obstruction. Though
oral and ocular mucosae can both be affected in one
patient, patients with only oral involvement tend to have a

benign outcome [1-4]. A diagnosis requires clinical history,
an H&E lesional biopsy and direct immunofluorescence
(DIF) and/or immunoblotting studies to demonstrate
a linear deposition of immunoglobulins (IgG and/or
IgA, and or complement component 3¢ (C3c), at the
BMZ. The target antigens vary; subsets of patients
affected exclusively by oral and ocular mucosal disease
have autoantibodies against o-6 and P-4 integrins,
respectively [1-4].

CASE REPORT

A 75-year-old female presented to her dermatologist
for the presence of blisters in her mouth and severe
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orodynia. The physical exam revealed eroded blisters
in the mouth with erythema and edema (Fig. 1a). Skin
biopsies for hematoxylin and eosin (H&E) staining,
for IHC and DIF were obtained. Our IHC and DIF
processing were performed as previously described [5].
A diagnosis of MMP was reached, and the patient
received systemic treatment with corticosteroids and
mycophenolate, resulting in lesional improvement. The
patient was later sent for a multidisciplinary consultation
with a dentist, ophthalmologist, otolaryngologist,
gynecologist, and gastroenterologist. For our DIE we
classified the findings as negative (-), weakly positive
(+), positive (+++) and strongly positive (++++).
IHC double staining was performed using a Leica Bond
Max platform autostainer. Specifically, for red staining
we utilized a bond polymer refined red detection
DS9390, an alkaline phosphatase linker polymer and
fast red chromogen. For brown staining, we utilized
bond polymer refined detection DS9800, a horseradish
peroxidase linker polymer and DAB chromogen, all
from Leica (Buffalo Grove, Illinois, USA). Positive and
negative controls were consistently run. We utilized
antibodies against HLA-DP, DQ, DR antigen, clone
CR3/43, and CD45 clones 2B11 + PD7/26, both from
Dako-Agilent (Carpinteria, California, USA).

The H&E tissue sections revealed a subepithelial blister
(Fig. 1b). Within the blister lumen predominantly
lymphocytes were present, with occasional neutrophils
and eosinophils. Within the dermis, a mild, superficial,
perivascular infiltrate of lymphocytes, plasmacytoid
cells, histiocytes, and a few cosinophils and neutrophils
were identified near neurovascular bundles (Fig. 1b).
Of interest, salivary duct lumina were filled with
lymphocytes and some histiocytes. When cutting the
biopsies with the microtome, the tissue easily separated
at salivary gland lumina. Dermal scarring was not
appreciated.

The DIF showed separation of the salivary ducts,
creating a cavity. We noted IgG, IgM, IgD, anti-
human fibrinogen, anti-human albumin, anti-kappa,
and anti-lambda all positive (++++) with a linear
distribution at the basement membrane zone (BMZ)) of
the dermal-epidermal junction, and also at the salivary
gland BMZs (Figs. lc and d). Deposits were also noted
around upper dermal neurovascular bundles, and in
mesenchymal/endothelial cell junctions throughout
the dermis. Interestingly, multiple dendritic-like cells
in the dermis were positive with Clq (++++). The
neurovascular bundles in the dermis were also positive

for FITC conjugated IgA (+++), and Complement/
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C3 was noted in a linear distribution at the BMZ
(+++).

HLA-DP, DO, DR antigen was positive via IHC in
the salivary gland ducts and neurovascular bundles
(Fig. le). IHC also demonstrated CD45 positive
clusters as part of the inflammatory infiltrate under
the blister, and around the salivary glands and
neurovascular bundles (Fig. 1f).

DISCUSSION

MMP is a chronic autoimmune disease of unknown
etiology, frequently involving the oral cavity and

Figure 1: (a) Shows two superficial ulcers from sphacelated blisters on
an erythematous oral mucosa. (b) H&E stain showing the subepidermal
blister (black arrow) (400X). (c) DIF showing positive staining of a
salivary gland duct in green using FITC conjugated fibrinogen (white
arrows), as well as simultaneous staining at the BMZ (green staining;
red arrow) (400X) (d) DIF showing positive staining of a split salivary
duct with anti-human FITC conjugated antibody (green staining) (white
arrows), and also shows a positive stain at the BMZ of the dermal-
epidermal junction (green staining, black arrow) (400X). The nuclei of
the cells were counterstained with DAPI (blue). (e) IHC using HLA DP,
DQ, DR antigen shows positive staining in the vessels (fuchsia staining,
black arrow) and the salivary glands (red arrow) (400X). (f) IHC using
CD45 showing positive staining in the salivary glands (red staining,
black arrow) (1000X).
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sometimes the pharynx, larynx, esophagus, glottis,
eyes (causing symblepharon) and genital mucosa [1-4].
Women are often more affected than men (ratio 2:1).
The most common autoantigens described for MMP are
bullous pemphigoid antigen 2 (BPAGZ; BP180), bullous
pemphigoid antigen 1 (BPAGI; BP230), integrins a6
and B4, laminin 5(laminin 332/epiligrin, 333, 82 chain
laminin), laminin 6 and type VII collagen [1-4]. It is
characterized histologically by subepithelial blistering
and by DIF featuring linear binding of IgG, IgA and
C3 to the BMZ [1-4]. The predominance of mucosal
involvement clinically distinguishes MMP from bullous
pemphigoid. Consistent with our findings, other authors
described three patients with cicatricial pemphigoid and
positive immunofluorescence findings in the basement
membrane zones of mucous glands in the pharynx,
mouth, and nose [6,7]. The authors suggested that their
findings were unique to cicatricial pemphigoid. In our
case, the autoantibodies were present along the BMZ
of the mucosal junctional zone, and the BMZs of the
salivary glands and their ducts [6,7].

Here, we clearly demonstrate MMP autoantibodies
to the basement membranes of salivary glands
and their ducts, as well as to dermal neurovascular
structures and the mesenchymal/endothelial cell
junctions. These autoantibodies are present to multiple
antibodies, complement, albumin and fibrinogen.
Given our salivary gland findings, we suggest that their
involvement could contribute to the scarring process.

Like ocular tears, saliva has a complex composition
including electrolytes, immunoglobulins, proteins,
enzymes, and mucins. Enzymes from the salivary
glands begin to digest carbohydrates, enzymes from the
stomach digest proteins, and enzymes from the exocrine
glands of the pancreas digest carbohydrates, proteins,
lipids, RNA, and DNA. Muscarinic acetylcholine
receptors (MAChRs), including M1-M5 subtypes, are
classic receptors in regulating water, ion, and solute
transport in salivary glands [8].

MMP autoantibodies including IgG (97%), C3 (78%)
IgA (27%), and IgM (12%) are directed against multiple
antigens including bullous antigens 1 and 2, laminins
332 and 311, type VII collagen, 06 B4-integrin, and
unidentified basal membrane zone antigens, highlighting
a diverse molecular etiology including part of the cell
junctions [9]. Elderly females are commonly affected,
with a mean onset age of 50-80 years. The predominant
mucosal sites involved are the oral mucosa, ocular mucosa,
oropharynx, larynx, and genital region. Skin involvement
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1s usually restricted to the regions of head, neck, and upper
torso. A distinguishing feature of MMP is the scarring of
the mucosa after the erosions and blisters heal.

CONCLUSION

Integrins are present in the salivary glands, particularly
subunits beta 1, beta 3 and beta 4; this feature may explain
our observed reactivity to the salivary glands [10]. The
observed reactivity to the salivary glands may account
for the frequent clinical scarring in MMP. Regarding
the observed reactivity of the dermal neurovascular
bundles, our experience when investigating multiple
autoimmune skin diseases is that neurovascular bundles
often demonstrate autoimmunity. In the current case
we do not know the molecular etiology of this finding,
warranting further studies.
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