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Mucous membrane pemphigoid
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Mucous membrane pemphigoid (MMP) is a chronic, subepithelial
autoimmune disease, which predominantly involves mucosal surfaces and
results in mucosal blistering, ulceration, and subsequent scarring. The
condition belongs to a group of mucocutaneous autoimmune blistering
disorders often collectively referred to as subepithelial bullous dermatoses
(SEBDs). These disorders result in blistering of the skin or oral mucosa and
include bullous pemphigoid (BP), MMP, linear IgA disease (LAD), chronic
bullous dermatosis of childhood (CBDC), and epidermolysis bullosa
acquisita (EBA).

On a molecular level, each of these specific diseases is based on various
and distinct antigens to which the patient reacts. The clinical signs and
symptoms of these disorders are usually the same, but there are some notable
exceptions that, when combined with histopathology and immunohisto-
chemical techniques, can help a clinician differentiate one disorder from the
other. A final diagnosis may be reached by combining the clinical signs of the
patient with the immunohistopathologic findings. For example, BP usually
affects the patient’s skin, and oral involvement is also common. Overall, it is
the most common of the SEBDs. Oral lesions also are frequently seen in
LAD, CBDC, and EBA. Because MMP almost always involves the oral
cavity, the focus of this article is on MMP.

On a clinical level, MMP involvement may include the eyes, oral cavity,
and pharyngeal mucosa of patients usually over the age of 50 years. Although
MMP is a blistering disease predominantly involving themucosal surfaces, up
to 30% of patients may also have skin involvement [1]. On an immunohis-
topathologic level, autoantibodies produced by MMP patients target one of
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several different autoantigens in the mucosal or epithelial basement
membrane zone (BMZ). This antibody and antigen interaction causes the
cleaving of fibrils in the basement membrane, as well as the activation of
complement with the recruitment of neutrophils, which eventually results in
subepithelial blistering [2].

Over the past 20 years, several different epithelial basement membrane
components have been identified as antigens possibly involved in a broad
clinical diagnosis of pemphigoid. Distinct subgroups of MMP, based on
these antigens, have been identified using advanced immunopathologic and
immunochemical techniques (Table 1). MMP described in the literature is
generally based on both clinical features and antigenic specificities [3].

Epidemiology

The true incidence of MMP is unclear [4]. Data in the dermatology
literature suggests that MMP is approximately seven times less common
than BP [5]. Ocular pemphigoid may occur in 1 of every 15,000 to 40,000
individuals seen by an ophthalmologist [6]. Retrospective immunofluores-
cent studies in oral mucosal diseases suggest that MMP occurs up to three
times more frequently than pemphigus [7].

MMP is an autoimmune condition, predominately affecting women, with
a mean age at onset over the age of 50 years [8]. Children are rarely affected.
There is no known racial or geographic predilection. The cause is usually
unknown, but there are a few reports of MMP triggered by medications
[9,10]. A possible immunogenetic link that is especially notable in pemph-
igoid affecting the eyes is HLA DQB1*0301 [11,12].

Table 1

Autoantigens involved in pemphigoid

Subepithelial bullous dermatoses-clinical classification Autoantigens

Mucous membrane pemphigoid (MMP) BPAG2 (180 kDa)

BPAG1 (230 kDa)

Laminin-5 (epiligrin)

a6 b4 integrin

Bullous pemphigoid (BP) BPAG1 (230 kDa)

BPAG2 (180 kDa)

105-kDa antigen

Linear IgA disease (LAD) BPAG1 (230 kDa)

BPAG2 (180 kDa)

45 kDa

97 kDa

Bullous pemphigoid of childhood 45 kDa

97 kDa

Epidermolysis bullosa aquisita (EBA) Type VII collagen
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Clinical presentation

Oral lesions occur in more than 90% of individuals with MMP [1],
whereas oral involvement may be present in up to 50% of those with BP [13].
Oral manifestations of MMP are variable and often include desquamative
gingivitis associated with severe gingival erythema and frank ulceration.
Ulceration or atrophy of the buccal and labial mucosa, palate, and tongue
are also frequently observed (Fig. 1). An intraoral ulcer may present with
a pseudomembrane consisting of a necrotic eschar covering. Intact vesicles
(filled with clear fluid or blood) are rare in the oral cavity but may be
observed (Fig. 2).

Most patients are symptomatic, often complaining of oral pain caused by
mucosal ulceration and desquamation. Patients with gingival involvement
frequently have poor oral hygiene because of the inability to clean the
dentition effectively secondary to mucosal pain. Thus patients may often
present with bleeding gums. Patients typically describe the inability to eat
certain types of foods for fear of exacerbating the symptoms. Occasionally
patients may complain of halitosis, from lack of maintaining good oral
hygiene. Other common clinical observations include delayed or incomplete
healing following scaling and root planing or peeling of the gingival tissue
with simple prophylaxis. Soft tissue management during dental restoration
may also be compromised and associated with extensive bleeding.
Consequently, impression taking and retraction cord placement can be
difficult in patients with MMP.

Occasionally the signs and symptoms of MMP may be subtle. Anecdot-
ally, some patients may notice a superficial sloughing of the oral mucosa.
Other patients may describe a transient fluid-filled blister that ulcerates and
quickly heals. On the other hand, long-standing lesions related to MMP
may be secondarily infected, sore, and slow to heal.

Extraoral manifestations of MMP can involve the conjunctiva, genitalia,
esophagus, trachea, and larynx [14]. Involvement of the esophagus may

Fig. 1. Buccal mucosa of a patient with MMP. Notice the ulceration and the scarring.
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result in dysphagia and odynophagia, whereas tracheal involvement may
lead to hoarseness. Eye involvement may initially be characterized by
conjunctival injection. Later, symblepharon formation may occur. Symble-
pharon formation results from the scarring and adhesion of the bulbar to the
palpebral conjunctiva (Fig. 3). As a result, corneal damage is common, and
progressive scarring can lead to blindness. Genital involvement results in
mucosal ulceration and may lead to sexual dysfunction resulting from pain.
Although MMP is considered a subepithelial blistering mucosal disorder,
MMP involves the skin in up to 30% of patients [1]. Most of the other
subepithelial blistering disorders are much more likely than MMP to involve
the skin and should be considered in a well-developed differential diagnosis if
both the oral mucosa and skin are involved.

Pathophysiology

The pathophysiologic mechanism of MMP is complex and is not yet
completely understood. There is clearly a defect in the immune regulation
involving the formation of autoantibodies, usually of the IgG class, directed
against normal components (antigens) of the BMZ. This interaction triggers

Fig. 3. Symblepharon formation resulting from the scarring of the bulbar and palpebral

conjunctiva.

Fig. 2. Intact blood-filled vesicle.
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a complicated web of immunologic events resulting in the expression of
inflammatory mediators that induce migration of lymphocytes, eosinophils,
neutrophils, and mast cells to the BMZ. The separation of epithelium from
the underlying tissue within the BMZ may be the result of direct cytotoxic
action or the effect of lysosomal proteolytic enzymes [15,16]. Fibroblasts
also are activated secondary to the production of inflammatory cytokines.
The collagen produced may lead to cicatrization of the eye or mucous
membranes. This process is of particular importance in MMP affecting the
eyes, where fibrosis or subsequent cicatrization can cause profound tear
insufficiency, symblepharon formation, trichiasis, keratinization of the
cornea, and several other defects.

To understand this process better, a basic knowledge of the components
in the BMZ is necessary. There are several components to the BMZ that can
be schematically divided into keratinocytes, lamina lucida, lamina densa,
and sublamina densa [17]. Within this zone, hemidesmosomes anchor
keratinocytes to the basement membrane. Components of the hemi-
desmosome are proteins, which include the bullous pemphigoid antigen 1
(BPAG1) {a 230-kDa protein}, the bullous pemphigoid antigen 2 (BPAG2)
{a 180-kDa protein}, BP230, the a6 b4 integrin, plectin, and laminin-5, also
called epiligrin (Fig. 4).

BPAG1 is an intracellular protein, whereas BPAG2 and a6 b4 integrins
are transmembrane proteins. The major ligand between the transmembrane
proteins and the anchoring filaments is thought to be laminin-5 [18,19,20].
Therefore laminin-5 serves as a critical molecule in this adhesive structure
[18]. Anchoring fibrils, composed of type VII collagen, are located deeper in
the lamina densa. Although the relationship is complex, a general un-
derstanding of the cellular relationship of these proteins will provide insight
to the pathophysiologic mechanism that occurs in the various subtypes of
SEBD, and specifically MMP.

As previously mentioned, autoantibodies produced in MMP target one of
the several different components of the BMZ, causing immunologic events
that lead to epithelial separation from the connective tissue at the BMZ level.
Several distinct basement membrane components have been identified as
autoantigens in various subepithelial blistering disorders, and others are
likely to be elucidated in the near future [21,22]. The most frequently targeted
autoantigen in MMP is BPAG2; however antibodies to BPAG1, laminin-5,
and a6 b4 integrin have also been identified [14,38]. Involvement of these
autoantigens is not, however, exclusive to MMP, because antibodies to both
BPAG1 and BPAG2 also are present in BP and pemphigoid gestationis [23].

Diagnosis

In the past, diagnosis of MMP was based on clinical presentation and
occasionally on the presence of certain immunopathologic features. The first
international consensus statement on MMP has recently recommended
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uniform nomenclature since the lack of clear diagnostic criteria in the past
has led to a nonconcurrence among clinicians [24]. To better characterize
MMP, the consensus discouraged the use of site-specific terms in the
diagnosis of MMP (ie, ocular pemphigoid or oral pemphigoid). This
recommendation is understandable, because site-specific diagnosis often does
not acknowledge that many patients have multiple sites of involvement.

As discussed in the section on pathophysiology, attempts have been made
to define and diagnose MMP solely on the basis of the autoantibody
produced or the autoantigen (target) involved. The theory would follow that
even if the clinical features were the same in several patients, the sera
obtained from different patients may target different autoantigens. To date,
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however, there is no firm correlation between clinical presentation and
targeted autoantibodies [24]. MMP patients who present with only ocular
involvement rarely exhibit circulating IgG antibodies, but patient selection
and laboratory methods used can influence the sensitivity of indirect
immunofluorescence (IIF) [14]. Also, patients with MMP confined the oral
cavity often do not have circulating IgG autoantibodies but do have linear
deposits of complement and immunoglobulin, particularly IgG, along the
BMZ on direct immunofluorescent (DIF) studies [14]. Another subgroup of
MMP includes patients who exhibit both mucosal disease and skin lesions.
In this subset of MMP patients, circulating IgG autoantibodies to BPAG2
can usually be detected. There is also is a heterogeneous subgroup of MMP
that involves multiple mucosal surfaces (ie, eye, mouth, and genital mucosal
involvement) without significant skin disease and in which the expression of
circulating IgG autoantibodies is also quite variable.

Mindful of this information, the consensus concluded that any diagnostic
classification of pemphigoid, including subgroups of MMP, must be based
on clinical presentation as well as on the presence of certain immunopath-
ologic features. To this end, the consensus panel proposed clear clinical
criteria defining MMP and distinguishing MMP from other oral conditions,
and these clinical criteria must be interpreted with proper histopathologic
and immunopathologic analysis [24].

Based on the consensus statement, when a patient is suspected of having
a subepithelial blistering disease, tissue samples must be obtained. There-
fore, any patient suspected of having MMP must have two biopsy specimens
taken for pathologic evaluation. One specimen should be submitted for
routine histopathologic analysis with hematoxylin and eosin staining. A
second specimen should be obtained from perilesional tissue for immuno-
logic testing including DIF analysis. As discussed later, the DIF analysis
aids in antibody identification.

The diagnostic tissue biopsy technique is important. The biopsy may be
difficult to obtain because of the tendency of the epithelium to dislodge from
the underlying connective tissue while being manipulated. Because hemi-
desmosomes are affected in this disease, the epithelium easily detaches from
the underlying connective tissue, rendering an improperly taken biopsy
specimen nondiagnostic. The routine histopathology of a properly obtained
specimen demonstrates the sub-basilar cleavage. Routine biopsy, however,
may not be sufficient to differentiate the disease from other mucocutaneous
disorders such as lichen planus or erythema multiforme. It is therefore
important to use immunopathologic methods in making the diagnosis.

Generally, two types of immunologic studies are readily available and are
often used to help diagnose a patient with suspected pemphigoid, DIF and
IIF. DIF demonstrates autoantibodies already attached to the patient’s
tissue, whereas IIF demonstrates autoantibodies in the patient’s serum.

DIF often is helpful in making a broad diagnosis of pemphigoid. In DIF
a tissue sample is obtained from a site adjacent to a new vesicle or bulla. The
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tissue sample should not be ulcerated but should include intact perilesional
tissue. The specimen should be immediately placed in and transported in
a specific buffered hypertonic saline solution, Michele’s solution. The speci-
men must be processed in a timely manner to ensure minimal immune
degradation. In the laboratory, the tissue sample is incubated with
fluorescein-coupled antibodies against specific immunoglobulins (autoanti-
bodies), complement, and fibrinogen, and then is examined using
a fluorescent microscope. In pemphigoid, the DIF study shows a uniform,
apple-green, linear deposition of IgG and complement along the BMZ of
perilesional tissue.

The biopsy specimen should not be obtained from lesional tissue because
a false-negative interpretation may be given; that is, there is no significant
linear staining of IgG at the membrane zone because of the loss of immuno-
reactants in longstanding lesions. In some cases, additional biopsies may be
necessary to demonstrate the presence of immune deposits in the BMZ. To
ensure consistency, the consensus statement recommends the following to
enhance positive biopsy results [24]:

� In patients with single mucosal site involvement, whether it involves the
eye, genital, or oral mucosal, the biopsy specimen should be obtained
from tissue next to the areas of inflammation.

� When patients present with multiple-site involvement, the biopsy should
be taken from tissue adjacent to an inflamed non-ocular site.

� Patients who present with both skin and other mucosal involvement
should have a skin biopsy taken from an inflamed lesion.

� For patients with ocular involvement requiring a biopsy, the procedure
should be performed cautiously to minimize injury and additional
scarring.

The second immunodiagnostic technique often used is IIF. This technique
can be used to detect autoantibodies circulating in a patient’s serum. IIF is
performed by incubating patient serum with an epithelial substrate, such as
monkey esophagus or rat bladder, and marking the specific antigens with
fluorescein-labeled anti-human IgG. Using this method, serial logarithmic
dilutions are made so that circulating antibody titers to autoantigens within
the BMZ can be determined. Using immune reactivity testing with
conventional skin substrates, early studies of MMP failed to show the
association between antibody titer and disease activity [25]; however,
Setterfield et al [26] demonstrated that both the presence and titers of
circulating IgG and IgA autoantibodies to BMZ antigens using mucosal
substrates may be predictors of disease severity and may correlate to disease
activity. Circulating antibodies are more commonly seen in BP patients and
are less predictably seen in MMP.

Often when a patient presents with oral lesions, it is difficult to identify
the specific SEBD based solely on clinical evaluation. Therefore the clinician
should be mindful of using these immunodiagnostic tools.
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As noted, DIF helps in making a broad diagnosis of pemphigoid but does
not distinguish MMP from anti-epiligrin pemphigoid, BP, epidermolysis
bullosa, or skin-dominated LAG IgA. IIF also rarely helps with making
a diagnosis of MMP. Distinction between the SEBDs may be clarified by
combining the clinical findings with other sophisticated immunopathologic
tests, which are routinely not requested. For instance, IIF can be used to
detect circulating antibodies in a patient’s serum. An enhanced method of
performing this type of test is incubating patient serum with a human tissue
substrate and marking the specific antigens with fluorescein-labeled anti-
human IgG. To determine further which components of the BMZ are
targeted by autoantibodies, a salt-split skin procedure may be performed on
the human tissue substrate used [27].

In the salt-split skin technique, normal human skin substrate is incubated
with 1 mol/L of sodium chloride solution. This incubation results in
a separation of the two layers of the skin (ie, the epidermis from connective
tissue) at the site of the lamina lucida portion of the BMZ. Antigens of the
BMZ are exposed, improving the sensitivity for detection of binding serum
antibodies directed against the substrate [28]. Antigens on both the epidermal
side of the split (upper lamina lucida) and the dermal side of the split (lower
lamina lucida) can be identified. Most patients with MMP and BP have
autoantibodies against antigens in the epidermal side of the salt-split skin,
where BPAG2 antigens are found, whereas those with autoantibodies to
antigens on the dermal side of the split are targeted toward epiligrin.

Anti-epiligrin–directed pemphigoid may have significant implications [29].
There have been multiple reports in the literature associating anti-epiligrin
MMP with malignancies. Before the development of advanced immunohis-
tologic techniques, a distinction between autoantigenic subgroups of MMP
did not exist. There was, however, some association of clinically diagnosed
MMP, in general, with cancer. In one case report, a squamous cell carcinoma
of the conjunctiva was detected within 2 months of the diagnosis ocular
pemphigoid [30]. Other case reports of anti-epiligrin MMP associated with
various malignancies can also be found in the literature [31–35]. Some
include lung adenocarcinoma in an HIV-infected patient [36].

Leverkus et al [37] documented further evidence of a possible relationship
between malignancy and anti-epiligrin MMP in an investigation of the
frequency of anti-epiligrin MMP in patients with the clinical phenotypic
MMP. Leverkus found that 5 of 16 patients with clinical MMP produced
anti-epiligrin autoantibodies. Of these five, two patients had associated
malignancies.

It is still difficult, based solely on DIF and IIF, to distinguish BP from
MMP, because they both often react to BPAG2. Other, more specific
immunochemical procedures have demonstrated that autoantibodies are
directed against a specific domain of the BPAG2 autoantigen. Antibodies
produced by MMP patients bind at the C-terminal portion of the BPAG2
antigen, whereas antibodies produced by patients with BP bind to theNC16A
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domain of the same autoantigen [38]. This finding suggests that the auto-
antibody response may be more epitope specific than antigen specific. Despite
the identification of selective epitopes and the advances in identification of the
antigens involved, the diagnosis of MMP cannot be defined by a specific
target antigen, because multiple antigens have been identified by the auto-
antibodies produced in various clinical presentations of MMP.

To date, the distinction between the various forms of pemphigoid has led
to a further understanding of the pathophysiology of this disease. In the
future the combination of clinical information with histologic and
immunopathologic findings may allow clinicians to define the prognosis of
patients with various presentations of MMP [38].

Although distinct subgroups of MMP have been identified by the use of
advanced immunopathologic and immunochemical techniques to identify
reactants and are described in the literature [3,14], diagnosis should still be
made on the basis of clinical presentation combined with immunohistologic
analysis.

Perhaps as molecular techniques become used more frequently and care-
ful clinical criteria and standard reporting are initiated, various subgroups
of pemphigoid based on the molecular findings will be better defined
clinically.

Management

Management of MMP is similar to other chronic disorders: it depends on
the severity of the disease and the patient’s response to a particular therapy.
Treatment should be individualized for each patient depending on the
severity of disease, age, general health, medical history, and any contra-
indications to the use of systemic medications. Clearly, disease involving the
eye, throat, or skin requires the evaluation and treatment of that patient by
the respective medical specialist. Combining the expertise of various medical
specialists will improve overall patient outcome.

Often, MMP involves only the mouth, and the severity of the oral lesions
dictates the treatment. Patients with mild oral disease, characterized by
erythema and erosions involving a minimal portion of the oral mucosa, may
be managed with topical high-potency or ultra–high-potency corticosteroids,
such as fluocinonide 0.05% or clobetasol propionate 0.05% and betame-
thasone dipropionate 0.05%, respectively. Most topical steroid formulations
include either a cream, ointment, or gel base. Adherence and local penetrance
seem to be better with the gel-based formulation than with the ointment or
the cream preparations, which are better used for skin lesions.

A common complaint from patients with MMP is desquamative
gingivitis. Desquamative gingival lesions from MMP may be managed
effectively with the application of topical corticosteroids to the tissue and
then placement of a resilient vacuum-formed occlusive splint that covers the
involved gingiva (Fig. 5). The topical corticosteroids remain without being
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washed away by normally occurring salivary flow. While using an occlusive
tray with the immunosuppressive steroid, a patient is more susceptible to
secondary opportunistic infections such as candidiasis. As discussed in the
article on oral fungal infections in this issue, concomitant treatment with an
antifungal agent is usually in necessary. Additionally, systemic absorption
of the steroid is enhanced if an occlusive tray is used or if large areas of
desquamated mucosal tissue are covered.

Although often overlooked, meticulous oral hygiene is extremely
important to decrease the plaque-induced gingival inflammation in patients
with gingival lesions. Patients must be closely monitored; frequent dosing
over an extended period of time should be avoided.

In addition to topical steroid preparations, a corticosteroid suspension
may also be injected directly into the lesions. Intralesional corticosteroids
are useful for treating recalcitrant lesions or as an adjunct to topical steroid
delivery. Intralesional injections of a steroid suspension usually result in
prompt healing (Fig. 6). One must consider the concentration of the steroid
and inject the proper amount, because excessive steroid injections may result
in tissue necrosis.

When topical or intralesional therapies prove ineffective, or if there is
involvement of the patient’s eyes, throat, or skin, systemicmedications should
be used for treatment. Various systemic medications have been proposed as
effective treatment for MMP. All systemic medications recommended for
the treatment of MMP have an anti-inflammatory component. Systemic
glucocorticosteroids and antimetabolites such as azathioprine or mycophe-
nolate mofetil may be used for the treatment of MMP. Their use should
be considered in relation to the patient’s disease activity because these
medications, when used chronically, have significant side effects. Certainly
patients with extraoral involvement (ie, eye, esophageal, or severe skin
involvement) may require these medications.

Fig. 5. A resilient splint serving as an occlusive dressing over the attached gingiva.



102 T.P. Sollecito, E. Parisi / Dent Clin N Am 49 (2005) 91–106
Another medication widely reported in the literature for the treatment of
MMP is dapsone, a synthetic sulfone with significant anti-inflammatory
properties. There is evidence that dapsone suppresses neutrophil function
and inhibits the synthesis of prostaglandin (E2) by neutrophils [39,40].
Dapsone also inhibits neutrophil activity by suppressing neutrophil adher-
ence to the endothelium, and it seems to interfere with the chemotaxis [41,42].
It has been used to treat a variety of disorders. For example, dapsone has
been clinically used for many years to treat leprosy and malaria. It also has
proved useful as an anti-inflammatory medication, as evidenced by its use in
treating dermatitis herpetiformis [43]. Dapsone has been reported to treat
idiopathic thrombocytopenia purpura effectively [44], and to manage
cutaneous leukocytotoxic vasculitis and immune complex diseases [45].

Various studies have reported the effectiveness of dapsone in treating
MMP. A study originating from the Mayo clinic describes the successful
management of 77 patients with pemphigoid using dapsone [46]. A protocol
for using dapsone to treat MMP has been published by the same author.
Ciarrocca and Greenberg [2] reported on the management of 11 patients
with MMP who were treated with topical steroids and with dapsone. In this
report, 7 patients showed complete resolution, and 4 patients showed
significant improvement with the dapsone therapy.

Dapsone does have significant side effects, all of which must be monitored
while using this medication. The major side effect is hemolysis and may result
in a severe hemolytic anemia. The development of significant methemoglo-
binemia is also a significant side effect. Before therapy is initiated, patients
should be screened for glucose-6-phosphate dehydrogenase (G6PD) de-
ficiency. Individuals who are G6PD deficient may develop extensive
hemolysis [47]. The enzyme G6PD prevents oxidation of hemoglobin to
methemoglobin. Individuals who are G6PD-deficient will develop severe
hemolysis resulting in hemolytic anemia or formation of significant

Fig. 6. Intralesional injection of steroid preparation.
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methemoglobinemia. These adverse side effects may be reduced by the use of
cimetidine, 400 mg/day, and vitamin E, 800 units/day [48,49]. Dapsone
hypersensitivity syndrome is another potential complication of dapsone use.
It is characterized by fever, lymphadenopathy, hepatic damage, and
generalized erythematous pustules. This syndrome, if it does occur, usually
presents during the first 4 to 5 weeks of dapsone therapy [50].

The protocol for using dapsone includes closely monitoring for side
effects. Monitoring of the patient’s hemoglobin as well as liver function is
essential while using dapsone to manage MMP. The protocol recommends
a starting dose of 25 mg. The patient’s hemoglobin should be checked during
the first week of therapy. If there is no significant development of anemia,
dapsone should be increased slowly by 25 mg every 3 days pending
acceptable results of hemoglobin evaluations and a negative review of
systems for questions pertaining to symptoms of anemia. A patient may need
to stay at a certain dosage of dapsone for weeks before increasing to allow
stabilization of the patient’s hemoglobin. The usual effective dose is between
100 mg and 200 mg/day.

Minocycline, a tetracycline-type antibiotic, has also been reportedly
effective in treating MMP [51]. Minocycline has been used as an effective
anti-inflammatory medication and, in low doses, is used to treat periodontal
disease. The benefit in the treatment of MMP may be related to the
anticollagenase activity, suppression of leukocyte chemotaxis, and other
anti-inflammatory and immunosuppressive actions. The dosage of minocy-
cline is between 50 to 100 mg/day. Minocycline also has unwanted side
effects including nausea, vomiting, dizziness, photosensitivity, and hyper-
pigmentation [52]. Other rare but serious side effects reported during
minocycline use include drug-induced lupus, serum sickness–like reaction,
and hypersensitivity syndrome reaction [53].

Other combination therapies using multiple medications can also be used
to treat MMP. One such combination consists of tetracycline use with
nicotinamide [54]. Nicotinamide is a vitamin B3 or niacin derivative, usually
used at 2 to 3 g/day. Higher doses of nicotinamide as monotherapy have
been associated with hepatotoxicity, pruritus, and flushing. These side
effects have been reported only in patients taking much higher doses than
those used in combination therapy [55].

Summary

A broader knowledge of the causes of chronic oral ulceration associated
with vesiculobullous eruptions allows the clinician to broaden the differ-
ential diagnosis. Understanding the underlying cause of the chronic
ulceration leads to a clearer diagnosis and therefore allows more effective
treatment. In patients with biopsy-proven oral MMP, questions regarding
extraoral involvement are necessary. If a patient has symptoms suggestive of
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extraoral MMP, it is imperative that the patient be referred to the
appropriate specialist for further evaluation.

Patients with oral MMP can be a challenge to treat, especially because
the condition is chronic and is associated with frequent exacerbations and
remissions in clinical signs and symptoms. In addition, with the advent of
new diagnostic studies, clinicians should consider using the pathologic
techniques described in this article to characterize more accurately patients
diagnosed with MMP. Ultimately, uniformity in reporting the clinical,
histopathologic, and immunopathologic findings associated with all SEBDs
in general will allow a better clinical definition of various subgroups of
pemphigoid based on the molecular findings.
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