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ABSTRACT 
Pemphigus vulgaris (PV), pemphigus foliaceus (PF), and 
paraneoplastic pemphigus (PNP) are a group of rare and 
fatal blistering diseases involving autoantibodies that 
target desmosomal proteins. The pathogenesis of pem-
phigus involves the production of activated B-cells and 
IgG with stimulation by IL-4 by T-helper 2 cells. Clinical-
ly these diseases present most often with epidermal ero-
sions of the mucosae and skin caused by rapid rupturing 
of flaccid bullae. These lesions correlate histologically  
with splits forming in the epidermis, leaving a blister 
roof composed of a few cell layers. Standard treatment of 
pemphigus involves oral corticosteroids, often with the 
addition of adjuvant therapies, to improve disease con-
trol, minimize corticosteroids side-effects, and increase 
the odds of remission.
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INTRODUCTION

Pemphigus includes a group of blistering diseases involving 
autoantibodies that target proteins found in the desmosome, 
intercellular adhesion protein complexes. Most forms of 
pemphigus are classified as being a subtype of pemphigus 
vulgaris (PV), pemphigus foliaceus (PF), or paraneoplastic 
pemphigus (PNP). They are a rare group of disorders that 
have an incidence of 2-10 cases per one million inhabitants 
in some areas of the world and a prevalence of 0.1-0.7 per 
one hundred thousand inhabitants.1,2 Pemphigus was a 
highly fatal disease until the introduction of corticosteroids 
(CS) which have reduced its mortality rate from 75% to less 
than 10% ,with most morbidity and mortality today due to 
iatrogenic causes rather than the disease itself.3,4 The one 
exception is paraneoplastic pemphigus, which has a mortal-
ity rate around 50% ,most often due to pneumonia, the asso-
ciated malignancy, or pulmonary involvement, resulting in 
bronchiolitis obliterans, despite treatment.5 

PATHOGENESIS

The pathogenesis underlying all forms of pemphigus involves 
the development of autoantibodies to the desmosomal 

proteins, which can be found in many areas of the body, 
but which play a major role in the epidermal layers of the 
integumentary system. PV and PF are caused primarily by 
antibodies to desmoglein 1 (Dsg 1) in PF, desmoglein 3 (Dsg 
3) in mucosal dominant PV, or both in mucocutaneous PV.6 
Dsg 1 and 3 are found in varying amounts in the epidermis 
of the skin and mucosa. Dsg 1 is found in higher amounts 
in the upper layers of the epidermis, especially on the skin, 
while Dsg 3 is found in the lower layers of the epidermis 
with higher concentrations in the mucosa and skin.2,6 It is 
this variability in distribution which explains the 3 distinct 
clinical diseases. 

The disease usually occurs in patients with certain HLA 
genotypes who generate B-cells responsible for the specific 
autoantibodies. The activation of these B-cells requires a 
complex interaction with CD4+ T helper 2 (Th2) cells and 
it is this Th2 cell over-activation that leads to the autoan-
tibody production that is necessary for PV and PF.1,2,6 Th2 
cells are known for secreting multiple interleukins (IL), of 
which IL-4 plays a major role in pemphigus and the humoral 
immune response.2 IL-4 promotes antibody production by 
primed B cells and an isotype switching from IgG1 to IgG4 
antibodies which have been shown to be important in the 
active form of PF and PV.2,6 IL-4 also perpetuates the dis-
ease by causing naïve CD4+ T cells to differentiate into 
Th2 cells.6 The production of autoantibodies and epitope 
binding is sufficient to cause loss of adhesions between 
desmosomes leading to separation of keratinocytes which 
is directly related to disease activity.1 Therefore the disease 
does not require other components of the immune system 
for activity, such as complement or cytotoxic T cells. Based 
on this pathogenesis, treatment for pemphigus focuses pri-
marily on the prevention of antibody production and pre-
vention of isotype switching from an IgG1 to IgG4. When 
pemphigus enters remission there is a known upregulation 
of IL-10 and a T helper 1 response that induces antibody iso-
type switching from IgG4 back to IgG1.1,2,6 Tumor necrosis 
factor α, IL-1, and other cytokines also play a smaller role in 
the pathogenesis of pemphigus.2 

PNP is unique from PV and PF in that it may contain 
autoimmune antibodies to Desmoglein 1 and 3, but has 
more specific antibodies to envoplakin and periplakin.7 
While envoplakin and periplakin are the most specific for 
PNP, patients with this disease can develop multiple auto-
antibodies primarily to desmosomal proteins, including the 
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plakin family of proteins (plectin, BP230, and desmoplakin), 
desmocollins, and alpha-2-macroglobubin-like antigen-1.5,8

CLINICAL

While pemphigus is classified as an auto-immune blistering 
disease, usually the most prominent findings are epidermal 
erosions from rapid rupturing of blisters with thin roofs. PV 
often begins with oral erosions primarily involving the buc-
cal and gingiva mucosae. If patients have developed antibod-
ies to both Dsg 1 and 3, they will likely manifest erosions 
and flaccid bullae on the skin over weeks to months. Gen-
erally the chest, face, scalp, upper back, and areas of trauma 
are common sites for cutaneous involvement.1,6,9,10 PF often 
can present very similarly to the cutaneous involvement of 
PV. Clinical differences include the lack of mucosal involve-
ment and an exfoliative presentation due to the shallow 
depth that the erosions occur in the epidermis.9 (Table 1)

PNP, due to the presence of multiple different autoanti-
bodies, may have a more variable clinical presentation. All 
patients present with severe involvement of at least a single 
mucosal surface, with the majority reporting oral involve-
ment. However, there is a high percentage of patients who 
have involvement of the ocular, genital, and nasal mucosa.5 
Up to two thirds of patients will have cutaneous involvement 
presenting with classic erosions of pemphigus. But as many 
as 50% of patients will present with cutaneous lesions simi-
lar to erythema multiforme, bullous pemphigoid, and lichen 
planus. The most commonly reported malignancies with 
PNP are lymphoid malignancies, most often non- Hodgkin 
lymphoma and chronic lymphocytic leukemia, followed by 
Castleman disease, thymoma, and a mix of other solid organ 
tumors.5,7 Of note, only two thirds of patients will have been 
diagnosed with a malignancy when presenting with PNP.9

The diagnosis of any patient with a clinical suspicion for 

pemphigus is best confirmed with a combination of histo-
pathology and laboratory testing. Most commonly a biopsy 
of a fresh vesicle or the edge of a blister, with adjacent 
non-blistered skin, should be performed for histopathology. 
A biopsy of normal skin at least 1cm away from any blis-
tered or inflamed skin should also be obtained and sent for 
direct immunofluorescence (DIF).9 The key histological fea-
ture of pemphigus is an intra-epidermal split with the loss of 
adhesion and separation of normal appearing keratinocytes 
referred to as acantholysis. In PV, the histology shows supra-
basilar split with acantholysis of keratinocytes and DIF will 
be positive for intercellular IgG involving the entire epider-
mis. PF will have a subcorneal split with acantholysis of 
keratinocytes and a DIF showing positive intercellular stain-
ing in the upper epidermal layers.9 PNP can have a histology 
and DIF with variable amounts of suprabasal acantholysis, 
lymphocytic infiltrate, and necrotic keratinocytes.7 (Table 
1) Histopathology and DIF can have overlapping features 
between the various forms of pemphigus. But the histologic 
picture may be non-diagnostic and serologic studies are rec-
ommended.  Enzyme-linked immunosorbent assay (ELISA) 
to quantitate Dsg antibody titers can be done or, if unavail-
able, serum should be sent for indirect immunofluorescence 
(IIF) on monkey esophagus for a qualitative measurement of 
serum Dsg antibodies.8-10 Specific to PV, ELISA can be used to 
monitor Dsg 3 antibodies which can correlate with disease 
severity.10 Specific to PNP, if suspected, IIF can be performed 
on monkey or rat bladder urothelium which lacks Dsg 1 and 
3 but still contains plakins making it a specific test for PNP.5,8

TREATMENT
Due in part to its rarity and the lack of standard definitions 
for tracking disease activity, studies on the treatment of pem-
phigus are few and limited by small sample sizes.3 First-line 

Disease Clinical Features Autoantibodies Histology Direct 
Immunofluorescence

Indirect 
Immunofluorescence

Pemphigus Vulgaris 
– Mucosal Dominant

Mucosal erosions 
and flaccid bullae

Desmoglein 3 Suprabasilar split with 
acantholysis

Intercellular IgG on 
the entire epidermis

Intercellular IgG on 
Monkey Esophagus

Pemphigus Vulgaris 
– Mucocutaneous

Cutaneous and 
mucosal erosions 
and flaccid bullae

Desmoglein 1 and 3 Suprabasilar split with 
acantholysis

Intercellular IgG on 
the entire epidermis

Intercellular IgG on 
Monkey Esophagus

Pemphigus Foliaceus Cutaneous erosions 
and exfoliative 
dermatitis

Desmoglein 1 Subcorneal split with 
acantholysis

Intercellular IgG on 
the upper epidermis

Intercellular IgG on 
Monkey Esophagus

Paraneoplastic 
Pemphigus

Severe mucosal 
involvement, 
pemphigus-
like, erythema 
multiform-like, or 
lichen planus-like 
cutaneous lesions

Envoplakin
Periplakin
Plectin 
BP230 Desmoplakin
Desmocollin
Desmoglein 1 and 3
Alpha-2-macroglobubin-like 
antigen-1

Suprabasilar split 
with acantholysis, 
lymphocytic infiltrate, 
and necrotic 
keratinocytes

Intercellular IgG on 
the entire epidermis

Intercellular IgG on 
Monkey Esophagus, 
Rat Bladder, and 
Monkey Bladder

Table 1. Summary of disease classification, clinical features, autoantibody targets, histological, and immunofluorescence findings.
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therapy for all forms of pemphigus should be CS. Initial daily 
doses equivalent to 0.5 to 1.0 mg/kg of prednisone are rec-
ommended. However, smaller studies have shown that there 
may be no difference in outcomes for either initial dose.3 IV 
methylprednisolone has been shown in pemphigus patients 
to decrease tumor necrosis factor α and interleukin 6.2

With the initiation of a CS it is common practice to also 
start an adjuvant therapy for disease control. The exact mech-
anism of immunosuppressive medications in pemphigus is 
unknown but it is believed that these therapies act by inhib-
iting B cell and autoantibody production which contribute to 
disease activity.2 Adding an adjuvant agent is proven to lower 
the risk of relapse. However this effect is lost when compar-
ing specific adjuvant medications. Also, adjuvant therapy 
does not improve remission rates, time to disease control, 
time to relapse, or the incidence of death in pemphigus.3,4

In addition to traditional immunosuppressive medica-
tions, another recently utilized adjuvant is intravenous 
immunoglobulin (IVIG). IVIG has been shown to decrease 
IL-1 levels in patients with PV and also provide immune 
modulation and reconstitution.2 IVIG also causes a decrease 
in IgG4 and IgG1 antibodies to Dsg 1 and 3 within 2 weeks 
of therapy.11 A recent meta-analysis demonstrated that IVIG 
was the only adjuvant that improved disease control com-
pared to more traditional immunosuppressive medications.4 
In combination with CS, IVIG has been shown to induce 
clinical improvement in over half of treated patients.11

B-cell depleting therapies have also been studied as stan-
dard adjuvant therapy for the treatment of pemphigus and 
have increased remission rates up to 65%.10 Rituximab is a 
monoclonal antibody against the CD20 surface glycoprotein 
on mature B cells while sparing plasma cells. In pemphigus 
there is a decrease in autoantibodies to Dsg and peripheral 
blood B cells that lasts several months. Those levels may rise 
with the return of peripheral B cells and this may signal a 
relapse. However, not every patient with this reconstitution 
relapses, suggesting a restoration of immune tolerance.10 

Tumor necrosis factor α inhibitors have also been studied 
as adjuvant therapy as well in pemphigus. However, these 
agents may not be as successful in inducing remissions and 
the role of TNF-α in pemphigus is still not well understood.2 
While IL-4 has been shown to play a major role in the patho-
genesis of pemphigus and currently there are medications 
that block IL-4, such as dupilumab, no studies evaluating 
its role in the treatment of pemphigus have been published.6

Expert consensus panels have convened to define goals 
for treating patients with pemphigus as well as the doses 
required before considering a treatment to be a failure. 9,12 
Per such consensus, “disease control” was defined as no 
new lesions forming and established lesions improving over 
several weeks. CS doses should be maintained until no new 
lesions have developed for at least 2 weeks and most erosions 
have healed.9,12 Doses of 1.5 mg/kg of prednisone or an alter-
native CS equivalent should be used daily for 3 weeks with 
or without an adjuvant before a patient has been deemed to 

have failed treatment. Failed adjuvant doses are defined as 
12 weeks of daily oral regimens of 2mg/kg of cyclophospha-
mide, 2.5 mg/kg of azathioprine, 3 grams of mycophenolate 
mofetil, or a weekly dose of methotrexate at 20 mgs.12 

European guidelines have since recommended that all 
patients with pemphigus be treated with prednisone ini-
tially. Second-line therapy involves the addition of azathi-
oprine, mycophenolate mofetil, or mycophenolic acid as 
an adjuvant. Third-line therapy is the replacement of the 
failed adjuvant with an anti-CD20 antibody, IVIG, immu-
noadsorption, cyclophosphamide, dapsone, or methotrex-
ate.9 An alternative proposed algorithm included starting all 
pemphigus patients with CS and an adjuvant initially. If the 
treatment fails after 3 months of therapy the adjuvant ther-
apy should be replaced with rituximab at 4 weekly doses of 
375 mg/m2. For patients with PNP, CS with rituximab as an 
adjuvant are recommended as first line therapy, often due to 
the concurrent Non-Hodgkin lymphoma.13

CONCLUSION
Despite the rarity of pemphigus in the general population, 
research continues to better elucidate the mechanisms under-
lying this group of diseases. Treatment regimens with long-
term remissions and new medications are being evaluated  
as potential treatment options. 
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