can be demonstrated in 80–90% of PV patients by indirect immunofluorescence microscopy; monkey esophagus is the optimal substrate
for these studies. Patients with PV have IgG autoantibodies to desmogleins (Dsgs), transmembrane desmosomal glycoproteins that belong
to the cadherin family of calcium-dependent adhesion molecules.
Such autoantibodies can be precisely quantitated by enzyme-linked
immunosorbent assay (ELISA). Patients with early PV (i.e., mucosal
disease) have IgG autoantibodies to Dsg3; patients with advanced PV
(i.e., mucocutaneous disease) have IgG autoantibodies to both Dsg3
and Dsg1. Experimental studies have shown that autoantibodies from
patients with PV are pathogenic (i.e., responsible for blister formation)
and that their titer correlates with disease activity. Recent studies have
shown that the anti-Dsg autoantibody profile in these patients’ sera as
well as the tissue distribution of Dsg3 and Dsg1 determine the site of
blister formation in patients with PV. Coexpression of Dsg3 and Dsg1
by epidermal cells protects against pathogenic IgG antibodies to either
of these cadherins but not against pathogenic autoantibodies to both.
PV can be life-threatening. Prior to the availability of glucocorticoids, mortality rates ranged from 60% to 90%; the current figure
is ~5%. Common causes of morbidity and death are infection and
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Figure 73-1 Pemphigus vulgaris. A. Flaccid bullae are easily
ruptured, resulting in multiple erosions and crusted plaques.
B. Involvement of the oral mucosa, which is almost invariable, may
present with erosions on the gingiva, buccal mucosa, palate, posterior
pharynx, or tongue. (B, Courtesy of Robert Swerlick, MD; with permission.)

PEMPHIGUS FOLIACEUS
Pemphigus foliaceus (PF) is distinguished from PV by several features.
In PF, acantholytic blisters are located high within the epidermis,
usually just beneath the stratum corneum. Hence, PF is a more superficial blistering disease than PV. The distribution of lesions in the two
disorders is much the same, except that in PF mucous membranes are
almost always spared. Patients with PF rarely have intact blisters but
rather exhibit shallow erosions associated with erythema, scale, and
crust formation. Mild cases of PF resemble severe seborrheic dermatitis; severe PF may cause extensive exfoliation. Sun exposure (ultraviolet irradiation) may be an aggravating factor.
PF has immunopathologic features in common with PV. Specifically,
direct immunofluorescence microscopy of perilesional skin demonstrates IgG on the surface of keratinocytes. Similarly, patients with
PF have circulating IgG autoantibodies directed against the surface of
keratinocytes. In PF, autoantibodies are directed against Dsg1, a 160kDa desmosomal cadherin. These autoantibodies can be quantitated
by ELISA. As noted for PV, the autoantibody profile in patients with
PF (i.e., anti-Dsg1 IgG) and the tissue distribution of this autoantigen
(i.e., expression in oral mucosa that is compensated by coexpression
of Dsg3) are thought to account for the distribution of lesions in this
disease.
Endemic forms of PF are found in south-central rural Brazil, where
the disease is known as fogo salvagem (FS), as well as in selected sites
in Latin America and Tunisia. Endemic PF, like other forms of this disease, is mediated by IgG autoantibodies to Dsg1. Clusters of FS overlap
with those of leishmaniasis, a disease transmitted by bites of the sand
fly Lutzomyia longipalis. Recent studies have shown that sand-fly salivary antigens (specifically, the LJM11 salivary protein) are recognized
by IgG autoantibodies from FS patients (as well as by monoclonal
antibodies to Dsg1 derived from these patients). Moreover, mice
immunized with LJM11 produce antibodies to Dsg1. Thus, these findings suggest that insect bites may deliver salivary antigens that initiate
a cross-reactive humoral immune response, which may lead to FS in
genetically susceptible individuals.
Although pemphigus has been associated with several autoimmune diseases, its association with thymoma and/or myasthenia
gravis is particularly notable. To date, >30 cases of thymoma and/or
myasthenia gravis have been reported in association with pemphigus,
usually with PF. Patients may also develop pemphigus as a consequence of drug exposure; drug-induced pemphigus usually resembles
PF rather than PV. Drugs containing a thiol group in their chemical
structure (e.g., penicillamine, captopril, enalapril) are most commonly
associated with drug-induced pemphigus. Nonthiol drugs linked to
pemphigus include penicillins, cephalosporins, and piroxicam. It has
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complications of treatment with glucocorticoids. Bad prognostic
factors include advanced age, widespread involvement, and the
requirement for high doses of glucocorticoids (with or without other
immunosuppressive agents) for control of disease. The course of PV
in individual patients is variable and difficult to predict. Some patients
experience remission, while others may require long-term treatment or
succumb to complications of their disease or its treatment. The mainstay of treatment is systemic glucocorticoids. Patients with moderate to
severe PV are usually started on prednisone at 1 mg/kg per day. If new
lesions continue to appear after 1–2 weeks of treatment, the dose may
need to be increased and/or prednisone may need to be combined with
other immunosuppressive agents such as azathioprine (2–2.5 mg/kg
per day), mycophenolate mofetil (20–35 mg/kg per day), or cyclophosphamide (1–2 mg/kg per day). Patients with severe, treatment-resistant
disease may derive benefit from plasmapheresis (six high-volume
exchanges [i.e., 2–3 L per exchange] over ~2 weeks), IV immunoglobulin (IVIg) (2 g/kg over 3–5 days every 6–8 weeks), or rituximab
(375 mg/m2 per week × 4, or 1000 mg on days 1 and 15). It is important
to bring severe or progressive disease under control quickly in order
to lessen the severity and/or duration of this disorder. Accordingly,
some have suggested that rituximab and daily glucocorticoids should
be used early in PV patients to avert the development of treatmentresistant disease.
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