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A B S T R A C T

Pemphigus diseases (PDs) and mucous membrane pemphigoid (MMP) are a group of immune-mediated muco-
cutaneous disorders clinically characterized by the formation of blisters, erosions and ulcers. The skin and
mucous membranes are predominantly affected, with the oropharyngeal mucosa as the initially involved site.
Ocular involvement is also a frequent feature of these diseases. Because of the considerable overlap in their
clinical presentations, the diagnosis of PDs vs. MMP can be challenging. A recognition of their specific im-
munological and histopathologic features is crucial in the differential diagnosis. Treatment modalities include
systemically administered corticosteroids, steroid-sparing immunosuppressive agents, and biologic therapies
(rituximab, intravenous immunoglobulins, and anti-tumor necrosis factor agents). Topical, oral, conjunctival, or
intralesional corticosteroids as well as anti-inflammatory drugs and antibiotics are prescribed as needed.

1. Introduction

Pemphigus diseases (PDs) and mucous membrane pemphigoid
(MMP) are immunologically mediated mucocutaneous disorders char-
acterized by blistering lesions of the mucous membranes, skin, and oral
cavity [1]. PDs are a group of rare but serious diseases that encompass
three major forms: pemphigus vulgaris (PV), pemphigus foliaceus (PF),
and paraneoplastic pemphigus (PP) [2]. Both PDs and MMP are char-
acterized by the presence of autoantibodies that react with antigens
found on the cell surface of keratinocytes, causing intraepithelial and
subepidermal blister formation, respectively [3]. Although systemic
and serious multi-organ involvement may occur, the first manifesta-
tions of either disease frequently involve the oral mucosa [4]. Oph-
thalmic involvement is less frequent but may be sight-threatening and
has been inconsistently considered a marker of severity [5]. No ethnic
or geographic preferences have been described for either PDs or MMP.
Both conditions commonly manifest between the fifth and sixth decades
of life, with MMP occurring twice as often in women as in men [6].
Because the oral lesions of PDs and MMP are similar, a correct

differential diagnosis rests upon the histological analysis, immuno-
fluorescence microscopy and the use of other immunological techni-
ques. Here we provide an update of the clinical, pathological and
therapeutic aspects of these autoimmune, epithelial-blistering diseases.

2. Etiology and pathogenesis

2.1. Pemphigus vulgaris

The most common PD in Europe, the United States and Japan is PV,
which preferentially affects women and has a peak incidence in those
50–60 years of age [6]. PV is a chronic and severe autoimmune disorder
characterized by the formation of blisters on the skin and/or mucosal
surfaces. Blister formation is the result of the deleterious action of au-
toantibodies directed against the surface molecules of keratinocytes,
thereby damaging the intercellular substance and resulting in the se-
paration of keratinocytes from one another, a process known as acan-
tholysis [7]. Circulating and skin-fixed autoantibodies are present in
about 90% of patients with disease activity. The immune complex
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deposits usually consist of IgG (although IgM, IgA and the complement
protein C3 can also be detected) bound to desmosomal transmembrane
proteins of keratinocytes, typically desmoglein 1 (Dsg1) and Dsg3.
These desmosome-forming proteins belong to the cadherin family and
are involved in cell-to-cell adhesion as well as the regulation of cell
shape [8].

Investigations of the exact molecular mechanism(s) by which au-
toantibody binding induces blister formation suggest that acantholysis
is a complex process triggered by at least three types of autoantibodies
directed against Dsg, other keratinocyte self-antigens, such as acet-
ylcholine receptors [9], and mitochondrial proteins [10] (Fig. 1). These
autoantibodies act synergistically, and their binding to self-antigens
activates downstream signaling events (activation of Src, epidermal
growth factor receptor kinase, p38 MAPK, and mTOR), causing cytos-
keleton collapse and the weakening of intercellular junctions, the dis-
ruption of cell-to-cell contacts between neighboring keratinocytes
(acantholysis), and the activation of apoptotic enzymes, resulting in cell
death via a process known as apoptolysis [7,10,11]. The end effect is
the formation of an intra- epithelial blister just above the basal-cell
layer (Fig. 1).

The tissue specificity of the autoantibody-induced loss of cell

adhesion and subsequent blister development is determined by the
predominant presence of Dsg3 (target of PV autoantibodies) and the
absence of Dsg1 in the deeper layer. This arrangement does not allow
for the compensation of damaged desmoglein isotypes, as suggested by
the desmoglein compensation theory [12–14] which states that the
tissue distribution of Dsg3 and Dsg1 regulates the site of blister for-
mation in PV patients. The co-expression of the two isotypes, but also
the expression of either Dsg1 or Dsg3 alone, is sufficient to maintain
keratinocyte adhesion and prevent the occurrence of intra-epithelial
blisters, given that one Dsg isotype compensates for the loss of function
of the other, damaged isotype [12–14].

Autoantibody production implies the loss of tolerance of Dsg3 by
both T- and B-cells, and thus a strong interaction between these two cell
subsets [15,16]. Characterizations of autoreactive B- and T-cell popu-
lations have enabled profiling of the immune repertoire of PV patients.
Several studies, both in PV patients and in a mouse model of PV, have
clearly shown that anti-Dsg3 autoantibodies are generated by somatic
mutations through an antigen-driven process [17,18]. These antibodies
target Dsg3 amino-terminal extracellular cadherin (EC) domains
(usually EC1 and EC2), involved in cis-adhesive interactions. Auto-
reactive T-cells play an important role in this process, as suggested by

1. Production of autoantibodies targeting desmoglein (Dsg)
and other keratinocyte self-antigens 

2. Autoantibodies target Dsg, mitochondrial and other keratinocyte 
self-antigens interfering with structure/function of desmosomes. 
Dissociation of adhesion complexes (acantholysis) and trigger of 
downstream signals that launch the cell death cascade 
(apoptolysis) 

3. Dissociation of adhesion complexes with detachment of 
suprabasal layers and collapse of cytoskeleton, disruption 
of  cell-cell contact (acantholysis); activation of apoptotic 
enzymes (apoptolysis), basal cell shrinkage, serum 
accumulation and formation of   an intraephitelial blister 

4. Suprabasal cellular death; blister enlargement; «tombstoning» 
of basal cells 

Fig. 1. Pathobiology of pemphigus vulgaris. Autoreactive plasma cells produce antibodies directed against keratinocyte self-antigens such as desmoglein, acet-
ylcholine receptors, and mitochondrial proteins. Antibody binding interferes with the structure and function of desmosomes and triggers downstream signals that
launch the cell death cascade. Dissociation of the adhesion complexes results in the detachment of suprabasal cell layers (acantholysis) and the activation of apoptotic
enzymes, with collapse of the cytoskeleton and disruption of cell-to-cell contacts (apoptolysis). A space forms between the basal and first suprabasal cell layer,
allowing serum accumulation and giving rise to a blister. The final evolution of this process is an intra- epithelial blister, suprabasal dead/apoptotic cells, and
“tombstoning” of the basal cell layer, with cell shrinkage and a weakening of cell-to-cell contacts.
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the observation that, while Dsg3-reactive Th1 CD4+ T-cells can be
identified in PV patients and in healthy individuals [19], Dsg3-reactive
Th2-cells are found only in PV patients [12,19]. Th2-cells recognize
Dsg3 peptides based on their conserved anchor motifs, which are re-
quired for binding to the P4 pocket of HLA-DR4 molecules, whose class-
II-restricted activation drives autoreactive B-cell activity and autoanti-
body production [20].

The most well-studied DR4 haplotype is HLA-DRB1*0402, which
presents the Dsg3-190- 204 self-peptide to T-cells [21] and is associated
with the strong susceptibility of Jewish individuals to PV [22]. HLA
alleles with a phenylalanine homology at position 26 and a valine
homology at position 86 of the DRB1*0402 allele, and thus associated
with susceptibility to PV, are the HLA- DQB1*05:03 in non-Jewish in-
dividuals of mixed European descent [22,23] and the HLA- DRB1*14
and HLA-DQB1*05:03 alleles that occur in Japanese individuals
[24,25]. These HLA genes are probably the most significant genetic PV-
predisposition factors, even if alone they are not sufficient to initiate
the autoimmune mechanism. Other inducing or triggering external
factors may be drugs or physical agents, viruses, allergens, dietary
factors and stress [26,27]. However, the etiology of PV remains largely
unknown such that in most individuals PV is defined as idiopathic.

2.2. Pemphigus foliaceus

The second major form of PD is PF, which is caused by a humoral
autoimmune response directed exclusively against Dsg1 [2]. Consistent
with the desmoglein compensation theory, anti- Dsg1 IgG antibodies
induce superficial blisters in the skin but not in mucosal membranes,
given that Dsg1 is largely present in superficial layers of the epidermis
and absent in its deeper layers and in mucosal epithelia [13]. In gen-
eral, the clinical course of PF is benign and faster than that of PV, be-
cause of the superficial localization of the lesions.

The epidemiology of PF also differs from that of PV. Endemic forms
of PF are common in South America and North Africa, where the dis-
ease affects mostly young adults, with a peak incidence in those 20–30
years of age [28,29]. This epidemiological difference suggests a role for
environmental agents. It has been postulated that, in some genetically
susceptible individuals, a low-level IgG (mainly IgG4) autoantibody
response directed against the ectodomain of Dsg1 becomes pathogenic
and leads to acantholysis. In Brazil, antibodies against the sand fly
salivary antigen LJM11, from Lutzomyia longipalpis, may herald the
onset of “fogo selvagem” (an endemic form of PF) through a cross-re-
action with Dsg1 antibodies [30,31].

Several HLA alleles have been identified as genetic risk factors for
PF, including HLA- DRB1*04 and HLA-DRB1*14, which are associated
with non-endemic PF, and HLA-DRB1*1402 and HLA-DR*0404 which
have been linked to fogo selvagem [20,32].

2.3. Paraneoplastic pemphigus

The first reported case of PP was that published by Anhalt, in 1990
[33], and the disease is usually identified with the paraneoplastic au-
toimmune multiorgan syndrome (PAMS) rather than as a subtype of
pemphigus [34,35]. Although PP is by definition associated with an
underlying neoplasia (including B-cell non-Hodgkin lymphoma, chronic
lymphocytic leukemia, Castleman's disease, or thymoma [36,37]),
treatment or surgical removal of the tumor is uncommonly followed by
slow-down or arrest in the progression of PP [34]. In addition, PP is a
rare disease, with approximately 500 cases reported in the literature
[38], and no significant age- or sex-related differences. The HLA-
DRB1*03 and HLA-Cw*14 haplotypes may confer a strong suscept-
ibility to PP [39]. Patients with the disease develop IgG autoantibodies
directed against a wide array of antigens, including Dsg3, Dsg1 or both,
α2-macroglobulin-like protein-1, as well as proteins belonging to the
plakin family (envoplakin, periplakin, desmoplakin I/II, plectin, epi-
plakin) [2]. In addition to a humoral reaction, a cellular autoimmune

response to the epidermis occurs that results in T-cell-mediated kera-
tinocyte apoptosis.Mucous membrane pemphigoid and ocular cica-
tricial pemphigoid

The heterogeneous group of multisystemic, blistering, autoimmune
diseases referred to as MMP are characterized by the appearance of
blisters on different mucosal surfaces. When the clinical manifestations
are restricted to the conjunctiva, MMP is more properly called ocular
cicatricial pemphigoid (OCP) [40], although the two terms are often
used interchangeably. While clinically similar to PV, the mechanism of
blister formation differs in MMP, in which there is also a tendency of
the bullae to form scars [4]. Blister development is a consequence of the
linear deposition of IgG, IgA, or C3 along the mucosal and epithelial
basement membranes [41,42]. The pathogenesis is not well understood,
but several studies have demonstrated that subepithelial blister for-
mation reflects the targeting by these autoantibodies of both the
hemidesmosomes of basal epidermal keratinocytes and the lamina lu-
cida of the basal membrane [43]. The specific molecular targets of MMP
autoantibodies are antigen 2 (type XVII collagen) and type VII collagen
[44], laminin 332 (laminin-5) and laminin-6 [45], α-6 and β-4 integrin
subunits [46], and a 120-kDa undefined epithelial antigen [47].

The etiology of MMP is unknown, but a genetic association with
HLA-DR4 and HLA- DBQ1*0301 haplotypes has been described [41].
Several studies have invoked “epitope spreading” as the mechanism
underlying MMP, in which tissue damage from a primary inflammatory
process induces the exposure of a previously “hidden” epithelial base-
ment membrane antigen to autoreactive T cells, leading to a secondary
autoimmune response against it [48]. Indeed, OCP has been described
in patients previously affected by the ocular manifestations of Stevens-
Johnson syndrome or Sjögren syndrome [47,49,50].

3. Clinical features

For the sake of clarity, in the following, the ocular manifestations of
PD and MMP as well as the clinical and therapeutic periodontal im-
plications of these diseases are treated in separate sections.

With the exception of PF, in which oral lesions are usually absent,
the clinical manifestations of PV and MMP are similar and include the
formation of blisters of variable size, ranging from minute vesicles re-
sembling red erythematous areas to larger vesicles (blisters< 5mm in
diameter) and bullae (blisters> 5mm in size) [51]. The lesions affect
the mucosal surfaces lined by stratified epithelium (oral, nasal, laryngo-
esophageal, genital, anal, and conjunctival mucosa) and/or the skin
[3]. In PV, skin involvement manifests as cutaneous blisters or er-
ythematous areas, especially on the scalp, face, axilla, trunk, and groin.
In MMP, skin lesions are rare and appear after mucosal manifestations
that more frequently include the head, neck, and upper body [4].

The oral cavity, especially the buccal mucosa, soft palate, and lips, is
the first site to be involved in 50–80% of PV patients and in 90% of
MMP patients [52] (Fig. 2A–C). The oral blisters burst quickly, leaving
painful erosions and ulcers that are often the only clinical sign of either
disease [53]. Unlike the oral lesions of aphthous stomatitis or viral
infections, which heal in a matter of days or weeks, the ulcers of
pemphigus are slow-healing.

While the gingiva is rarely involved in PV, it is the most commonly
affected oral site in MMP. Gingival involvement is characterized by
desquamative gingivitis, which leaves an erythematous band along the
teeth, accompanied by dryness, desquamation, and bullae [54]
(Fig. 2D). Given its autoimmune etiology, the gingivitis in MMP does
not improve with the elimination of plaque and tartar, unlike in
common bacterial periodontal diseases associated with the accumula-
tion of a microbial biofilm on tooth surfaces [55].

Compared with PV, involvement of the oral mucosa is more ex-
tensive in PP and the involvement of other mucosal sites, such as the
conjunctivae, is more frequent. Generalized erosive stomatitis or a
painful, persistent, and therapy-refractory hemorrhagic stomatitis that
often extends to the vermilion of the lip are common findings.
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Cutaneous manifestations are heterogeneous and include polymorphic
bullae, erosions, papulae, and lichenoid lesions that predominantly
affect the upper body [2]. Extracutaneous manifestations often involve
the respiratory system with clinical and pathological features of
bronchiolitis obliterans [34].

4. Diagnosis

PD and MMP are potentially life-threatening diseases, with a mor-
tality of up to 90% if left untreated [56], thus emphasizing the im-
portance of an early diagnosis. However, because both diseases are rare,
they are not often diagnosed at the first examination, but considered
only when the lesions persist for weeks to months and the response to
antibiotic, antifungal, or antiviral therapies is negative. A typical di-
agnostic feature is the Nikolsky sign, in which a firm sliding pressure
with a finger on the skin next to a lesion results in the disruption of
intercellular adhesion and thereby the formation of a new blister.
However, it is neither highly sensitive nor strictly specific, as false-
negative results are possible when acantholysis is present but minimal,
in which case the damage can only be demonstrated histologically [57].

The clinical manifestations in the oral mucosa are similar to those in
other oral diseases, such as aphthae, aphthous stomatitis, bullous and
erosive lichen planus, oral candidiasis, and herpetic gingival stomatitis,
which initially complicates the differential diagnosis [41]. Thus, im-
portant considerations in the differential diagnosis are: (1) aphthous
stomatitis affects only non- keratinized mucosae, without blister for-
mation [56]; (2) the Nikolsky sign is generally negative in patients with
lichen planus; (3) mucocutaneous reticular lesions are not seen in PV
[58]; (4) the ulcers in PD and MMP are multiple, a feature that dif-
ferentiates these diseases from an ulcerated tumor, which is a single
lesion; and (5) classical candidiasis more frequently affects the elderly,
infants, or immunocompromised patients and is characterized by white
pseudo-membranes (that can be removed with a brush) and angular
cheilitis [59].

Nonetheless, the differential diagnosis must be confirmed by a his-
tological analysis of biopsy samples and by immunofluorescence, to
show the binding of autoantibodies to the keratinocyte cell surface
[2,60,61] (Fig. 3). A biopsy of a PV blister reveals an intra-epithelial

vesicle containing inflammatory cells and floating, rounded keratino-
cytes (Tzanck cells) [62] separated from surrounding cells (acantho-
lysis). The floor of the blister may be lined with intact keratinocytes
that are still attached to the basement membrane, leading to a char-
acteristic appearance called “tombstoning.” On direct immuno-
fluorescence, intercellular deposits of IgG and C3 are seen with the
typical “fishing net” aspect, whereas there is no staining of the base-
ment membrane (Fig. 4A) [63,64].

At variance from PV and PF, PP is characterized by the occurrence
of interface dermatitis, vacuolar changes, dyskeratotic keratinocytes,
and less frequently subepidermal splits. Direct immunofluorescence
shows, in addition to intercellular IgG as commonly seen in PV, IgG and
C3 deposits along the dermal-epidermal junction [34]. Of note, necrotic
tissue or dense inflammatory infiltrates may produce false-negative
results [2].

The histopathology of MMP is characterized by subepithelial ve-
sicles with an inflammatory infiltrate comprising eosinophils, lympho-
cytes, and neutrophils, similar to other forms of pemphigoid. There is a
complete leakage of epithelium from the basement membrane, and no
tombstoning. Direct immunofluorescence reveals the deposition of IgG,
C3, and sometimes IgA along the basal membrane (Fig. 4B) [41]. Given
that immune deposits precede the appearance of acantholysis in the
suprabasal epithelium, direct immunofluorescence is considered more
sensitive than conventional histopathology [65]. Indirect immuno-
fluorescence and enzyme-linked immunosorbent assays can be useful to
detect circulating autoantibodies against epithelial cell surface antigens
and to evaluate the prognosis and response to therapy [66,67].

5. Therapy

First-line treatment consists of topical and systemic corticosteroids
[2,68]. Starting doses of prednisone are 0.5–1.5 mg/kg/day. If disease
control is not achieved within 1–2 weeks, higher (up to 2 mg/kg) doses
of prednisone or equivalent doses of prednisolone can be prescribed.
Systemic corticosteroids can be used in combination with im-
munosuppressive agents, such as azathioprine, mycophenolate mofetil,
or/and methotrexate [69,70].

Intravenous immunoglobulin therapy [71,72] or plasmapheresis

Fig. 2. Mucosal erosions on the lips (A), and cheek mucosa (BeC) in patients with pemphigus vulgaris. (D) Desquamative gingivitis in a patient with mucous
membrane pemphigoid.
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with immuno-adsorption may also be effective in reducing circulating
autoantibody levels and in augmenting treatment efficacy [72–76].
However, the failure to achieve long-lasting remission and the occur-
rence of serious adverse events, such as hypogammaglobulinemia as-
sociated with non-specific immunoadsorption, have led to the devel-
opment of alternative treatments. For example, a novel experimental
approach in which antigen-specific immune adsorbents are used to
specifically extract disease-causing autoantibodies is an attractive
strategy in plasmapheresis therapy [77].

Off-label use of the anti-CD20 antibody rituximab has been effective
in inducing complete remission in most patients with refractory disease
[78,79]. Rituximab can be used in monotherapy or in combination with
immuno-adsorption and/or immunoglobulin infusion and/or conven-
tional immunosuppressive agents [80,81]. The two protocols favored in
PV are similar to those used to treat non-Hodgkin lymphoma (four

weekly infusions of rituximab at a dose of 375 mg/m2) and rheumatoid
arthritis (two intravenous infusions of 1,000 mg every 2 weeks) [82]
and they are for the most part equally effective [83,84]. Zakka et al.
analyzed 42 studies reporting on a total of 272 patients with pem-
phigus: 180 were treated with the lymphoma protocol, and 92 with the
rheumatoid arthritis protocol. However, the authors concluded that
neither protocol produced a sustained clinical remission and both had
to be administered as continuous systemic therapy. A major difficulty in
the two protocols was the high rate of infections, some of which were
fatal [83]. Thus, patients should be carefully monitored during and
after rituximab therapy to avoid the development of complications. The
clinical response to rituximab is strictly related to the level of anti-Dsg
autoantibodies, which decreases in patients who achieve complete re-
mission but remains unchanged or increases in patients with disease
relapse [85]. In the majority of pemphigus patients, disease relapse

MOUTH INSPECTION

Blisters/ulcers Gingivitis with erythema and/or erosions and/or blisters

Past episodes referred 
in remote anamnesis 

Suspect of oral 
candidiasis 

Suspect of herpetic 
stomatitis 

Improvement with elimination 
of plaque/tartar 

NO 

Suspect of 
sporadic aphthae 

Watch and wait 
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reticular lesions 

YES NO 

Antifungal treatment 

Watch and wait

Antiviral treatment 
and support therapy 

Watch and wait 

NO 
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Fig. 3. Flow chart of the differential diagnosis in pemphigus disorders and mucous membrane pemphigoid.

Fig. 4. Direct immunofluorescence analysis of a skin biopsy showing the binding of autoantibodies to the keratinocyte surface, with a typical and suggestive “fishing
net” aspect in patients with PV (A) and the binding of autoantibodies along the basal membrane with no involvement of suprabasal keratinocyte in MMP patients (B).
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after rituximab treatment can be expected, because of an incomplete B-
cell depletion in the bone marrow and secondary lymphoid organs, and
the appearance of newly formed Dsg3- autoreactive B cell clones [85].
The inclusion of rituximab in the treatment of PV allows the use of a
lower initial dose of oral prednisolone and therefore a reduction in its
total cumulative dose [86].

MMP is less responsive than pemphigus to rituximab [87,88]. The
poor response of MMP patients with IgA-dominant disease to rituximab
is probably due to persistent IgA-secreting plasma cells derived from a
memory B-cell population that is resistant to anti-CD20 therapy [89].
Further studies are required to determine the safety and efficacy of ri-
tuximab as the first-line agent in PV.

The treatment of PP should target both a T-cell- and a B-cell-
mediated attack on epithelial tissues, although combined T-cell and B-
cell immunosuppression is related to a high risk of infection [90].
Hwang et al. described the case of a woman with recalcitrant PP as-
sociated with follicular dendritic cell sarcoma who responded well to
rituximab (375 mg/m2/week) and oral cyclosporin (80 mg twice daily).
Unfortunately, because of heavy immunosuppression, the patient de-
veloped multilobar pneumonia, which eventually caused her death
[91]. Thus, treatment of PP should be considered challenging and often
unsuccessful [34].

In addition to rituximab, other anti-CD20 monoclonal antibodies,
such as veltuzumab, obinutuzumab, ocaratuzumab, ofatumumab,
PRO131921, and anti-B-cell-activating factor (BAFF) have proven to be
just as beneficial as rituximab and potentially more cost-effective and
safer. These next-generation anti-CD20 monoclonal antibodies have
enhanced B-cell-depleting capabilities and higher binding affinities to
effector cells than rituximab, resulting in a more specific depletion of
autoreactive B-cells. They have shown promise in clinical trials of
several autoimmune diseases [86].

Because the target antigens and pathophysiological mechanisms of
PV are well characterized, a broad range of innovative approaches
aimed at the pathogenic autoantibodies or the immune cells involved in
their production are in preclinical and clinical development. A new
autoantigen-specific B-cell-depleting therapy was recently proposed in
which human T-cells are engineered to express a chimeric receptor
specific for Dsg3 autoantigens (CAR T cells) and to specifically kill
autoantigen-specific B-cells [92].

In vitro studies and a mouse model of pemphigus have demonstrated
that, compared to conventional antibody therapies, the CAR approach
is safer, less toxic, and induces and maintains long-lasting disease re-
mission [93]. Based on the lower levels of Dgs3-specific regulatory T-
cells (Tregs) in PV patients than in unaffected individuals [94], CAR
technology has been exploited in the in vitro generation of potent and
functional alloantigen-specific human Tregs to maintain and restore
natural tolerance against Dsg3 [95]. Thus, the CAR T-cell strategy may
be a promising one, although its efficacy and safety in human clinical
trials remain to be confirmed.

6. Ocular involvement

Given the relative rarity of autoimmune blistering diseases, there
are few published data regarding the epidemiology of their ocular in-
volvement, but it is clear that the actual incidence has been under-
estimated [96,97] and that the low reported rate reflects an under-di-
agnosis rather than true eye sparing [98]. Messmer et al. found that,
among 28 patients with MMP, 64% had ocular disease determined to be
OCP [99]. Ocular involvement was also detected in 16.5% of the 103
Iranian patients with PV [100] and has been estimated to occur in 70%
of patients with PP [3]. In the following, we provide a short description
of the clinical features of ocular involvement that

characterize PD and OCP. We also discuss the most common ther-
apeutic strategies that, in addition to the above-mentioned, stepwise

systemic therapeutic measures, are used to control ocular-specific
manifestations.

6.1.1. Pemphigus vulgaris
Ocular lesions are rarely observed in PV but, when present, either

follow or, less often, occur simultaneously with the appearance of skin
and/or mucous membrane lesions. Patients usually complain of con-
junctival congestion with eye redness, photophobia, tearing, pain, and a
non-purulent discharge [3,100]. Non-cicatrizing bilateral conjunctivitis
is diagnosed in the majority of these cases, whereas the iris, lens,
cornea, sclera or retina, and hence visual acuity are typically spared
[3,100,101], provided that an early diagnosis is made and suitable
therapeutic measures are adopted. Giant cobblestone-like conjunctival
papillae have been occasionally described [102].

Systemic corticosteroids, frequently administered with im-
munosuppressive agents, remain the mainstay of treatment when con-
current ocular disease is diagnosed in PV. In addition, lubricating ar-
tificial tears and topical ophthalmic corticosteroids are useful in the
relief of ocular symptoms, especially when conjunctival ulcerations are
detected. Oral mizoribine, an imidazole nucleoside with im-
munosuppressive activity, was recently shown to induce remarkable
improvement in the refractory ocular manifestations of PV in Japanese
patients [103].

6.1.2. Pemphigus foliaceus
Since the IgG (mainly IgG4) autoantibodies detected in PF are di-

rected against the ectodomain of Dsg1, which is abundantly present in
the superficial layers of the epidermis, superficial blisters form in the
skin but not in mucous membranes. Consequently, eye involvement is
usually absent in PF and in its endemic form, fogo selvagem. However,
although the conjunctival mucosa is not affected in PF, erythematous,
ulcerous, and crusty plaques disseminated on the skin surface can ob-
viously also occur on one or both eyelids [104]. In such an instance, the
above-mentioned systemic treatments are appropriate, rather than
ocular-specific therapies.

6.1.3. Paraneoplastic pemphigus
Ocular complications, that may occur in up to 41% of patients [105]

may include ocular pain and redness, mucus discharge, severe dry eye,
epithelial breakdown, and thickening of the eyelid margin. The oph-
thalmic examination usually reveals an impaired visual acuity, and the
slit-lamp examination bilateral pseudomembranous conjunctivitis with
early symblepharon formation. Punctate epithelial erosions on one or
both corneas may also be detected. These lesions may result in mono- or
bilateral cicatrizing conjunctivitis, extensive symblephara formation,
and forniceal foreshortening [106,107].

An early and vigorous therapeutic approach is essential to success-
fully prevent the occurrence of irreversible complications, including
blindness. Intensive topical lubrication, topical corticosteroid and/or
tacrolimus drops, and sodium hyaluronate have been employed with
variable

and often partial results. When extensive conjunctival scarring oc-
curs, the loss or shortening of the fornices usually requires surgical
grafting with amniotic membrane [3,96].

6.1.4. Ocular cicatricial pemphigoid
Recurrent conjunctival inflammation develops in 60–80% of OCP

patients and may result in subepithelial fibrosis, leading to fornix
shortening, symblepharon, cicatricial entropion, and trichiasis. Severe
dry eye disease, often leading to corneal ulceration, scarring, and
neovascularization, may reflect Meibomian gland impairment and la-
crimal duct obstruction [3,108]. Four disease stages have been de-
scribed: subepithelial fibrosis (stage I), shortened fornices (stage II),
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symblepharon formation (stage III), and keratinization with or without
globe immobility (stage IV) [109].

Preservative-free lubricants should be applied several times a day to
replace tear deficiency, but in many OCP patients the disease none-
theless tends to follow a progressive course, resulting in scarring and
blindness. Etanercept, an anti-TNF-α agent, has been used with en-
couraging results in patients refractory to cyclophosphamide or in-
travenous immunoglobulins [40,110]. In more advanced disease stages,
surgical procedures, such as eye lash ablation, tarsorrhaphy, trans-
plantation of amniotic membrane and, in case of corneal melting, tec-
tonic epikeratoplasty, will become necessary [40,49,97]. To avoid ci-
catricial shrinkage of the conjunctival fornices, intraoperative topical
and subconjunctival applications of mitomycin C has been shown to
improve the postoperative outcome [111].

7. Periodontal implications and treatment

Patients with PV and MMP are more susceptible to periodontitis
[54], a chronic inflammatory disease of microbial etiology that affects
the tooth-supporting structures. Progressive injury of the soft tissues,
ligaments, and alveolar bone may result in the loss of the affected teeth
[112]. Dental evaluation should include anamnesis as well as clinical
and radiographic examinations to identify infectious foci, such as caries
as well as periodontal and endodontic diseases, in the oral mucosa,
teeth, gums, and alveolar bone. Carious/non-carious lesions with sharp
margins can traumatize the oral mucosa, triggering or perpetuating
blister formation. For the same reason, it is important to replace an
incongruent prosthesis that traumatizes the oral mucosa and/or pro-
motes the accumulation of bacterial plaque [54].

Erosive gingival lesions can also serve as a reservoir of microbial
plaque that generates an inflammatory response similar to that seen in
desquamative gingivitis, including leukocyte infiltration as well as the
release of proinflammatory cytokines and matrix metalloproteinases
[112]. Moreover, in patients with PV and MMP, the inflammatory
process associated with periodontal disease can trigger and/or perpe-
tuate an autoimmune response [54]. However, gingival lesions respond
poorly to systemic immunosuppressive drugs [113]. Professional oral
hygiene procedures improve gingival status and decrease gingival-re-
lated pain, thus lowering the risk of periodontal diseases [65,114,115].
Nonetheless, oral hygiene measures performed on an inflamed oral
mucosa can induce a bacteremia which, associated with an auto-
immune disease and immunosuppressive therapy, may increase the risk
of developing a focal infection elsewhere in the body, such as infective
endocarditis [116].

Topical treatment, such as corticosteroid therapy, e.g., fluocinonide
0.05%, is recommended for mild cases of PV and MMP limited to oral
manifestations., whereas severe cases can be treated with clobetasol.
Both drugs are applied directly to the lesion, 4–6 times/day, followed
by their gradual suspension [117]. The suitably adjusted administration
of these drugs and, potentially, their prompt, tapered discontinuation
are indicated in patients with background cardiovascular and metabolic
diseases [55]. Adjuvant analgesic, anti-inflammatory and anti-in-
fectious therapy can be additionally used. A sodium bicarbonate mouth
rinse is useful to control infections, especially those of fungal origin
[117]. Benzydamine hydrochloride and antihistamine solution are
sometimes employed. A mouth rinse containing chlorhexidine
0.12–0.20%, without a potentially irritating alcohol-based vehicle, or
oxytetracycline may also contribute to preventing infections [117].

8. Conclusions

Early diagnosis and suitable treatment are essential to prevent the
severe consequences of PD and MMP in their full-blown forms. The
cooperation of a multidisciplinary medical team that includes an in-
ternist, to determine a tailored systemic therapy; a dermatologist, for
the diagnosis and management of cutaneous manifestations; an

ophthalmologist, to properly treat potentially sight- threatening com-
plications; and a dentist, for the early diagnosis and management of
oral manifestations, is therefore essential.

Take-home messages

• PD and MMP are a group of rare but serious autoimmune muco-
cutaneous blistering diseases.

• An early diagnosis is not common given the initial occurrence of
non-specific symptoms and signs, but it should be achieved as soon
as possible to prevent severe consequences.

• The most commonly involved sites are the oral cavity with painful
erosions that heal slowly for PD, and recurrent conjunctival in-
flammation resulting in consequences of increasing severity from
subepithelial fibrosis to cicatricial entropion and trichiasis for OCP.

• Available therapies can be topical to treat localized manifestations
and systemic to control autoimmune disorder. Systemic corticos-
teroids, frequently administered in combination with im-
munosuppressive agents such as azathioprine, mycophenolate mo-
fetil, and methotrexate, remain the mainstay of treatment.
Intravenous immunoglobulins, plasmapheresis, rituximab or other
anti-CD20 monoclonal antibodies may be considered in patients
with resistant or recurrent manifestations.

• It is suggested that PD and MMP should be managed by a multi-
disciplinary team: the various clinical manifestations (cutaneous,
ocular and oral) can be better interpreted through a cooperation
among specialists to reach an early diagnosis and to establish a
suitable and personalized therapy.
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