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Pemphigus is an uncommon autoim-
mune blistering disease, mediated by anti-
bodies directed against desmosomal
adhesion proteins (most particularly
desmogleins 1 and 3) that are responsible
for maintaining integrity of the epi-
dermis. This article will discuss its epi-
demiology, pathogenesis, clinical variants
and approaches to treatment.

Epidemiology

Robust epidemiologic data on pem-
phigus incidence are scarce but a recent
study from the UK suggests an incidence
of 0.68 cases per 100,000 person years.1

Incidence varies in different parts of the
world, being more common in the Near
and Middle East than in Western Europe
and North America. Those with Jewish
ancestry also seem to have a particularly
high incidence.2 All ages can be affected
by pemphigus, though it is most common
in middle age, and both sexes are affected
equally. Several studies on the effect of
smoking on pemphigus seem to suggest
that, at least in some populations, it has a
protective effect.3

A rare endemic form of pemphigus
foliaceus (fogo selvagem) has been iden-
tified in parts of Brazil and in North
Africa.4 The cause remains to be identi-
fied, but cases seem to cluster in rural
villages around rivers and resolve when
patients move away from the endemic
areas. It has been suggested that the dis-
ease may be transmitted by insects living
in the area.

Before the advent of systemic steroid
therapy pemphigus was often a life-
threatening disease. Morbidity is now
more often a result of therapy than
related to the underlying disorder.
Disease duration varies widely, though

remission rarely occurs in less than three
years. Some patients require ongoing
therapy for over 30 years.

Genetics

The genetics of pemphigus are com-
plex.5,6 Familial cases are uncommon but
there are strong associations with certain
genes in the MHC complex on chromo-
some 6, some of which vary according to
the population studied. Thus, in Jewish
populations DRB1*0402 is highly over-
expressed whereas this is less common in
Western Europeans. Conversely, the
DRB1*1401 allele is highly overexpressed
in European and Japanese groups.6

Interestingly, genetic polymorphisms
have recently been identified in the
desmoglein 3 antibody target gene that
associate with the disease and are in epis-
tasis with the MHC associations.7

Pathogenesis

The primary pathogenic event in all forms
of pemphigus is acantholysis, the separa-
tion of epidermal keratinocytes from each
other. This leads to blister formation
within the epidermis and is a key histolog-
ical diagnostic feature of the disease (Fig 1).

The immunopathology of pemphigus
is increasingly well understood.8,9

Antibodies develop against various ele-
ments of the desmosomes, particularly
desmogleins 1 and 3. Desmoglein 1 is
found particularly in the superficial
layers of the epidermis; antibodies
against this protein alone result in pem-
phigus foliaceus. Desmoglein 3 is more
widely distributed in the lower parts of
the epidermis and in mucosal epithelia.
Thus, antibodies against this protein are
associated with pemphigus vulgaris, typ-
ically presenting with mucosal ulcera-
tion. Tissue-bound antibodies (generally
immunoglobulin (Ig) G but rarely IgA)
and complement can be detected by
direct immunofluorescence of skin
biopsy tissue (Fig 2). Circulating anti-
bodies are detected by indirect immuno-
fluorescence using skin or mucosal tissue
substrates. More recently, specific ELISAs
have become available for measurement
of individual antidesmoglein antibody
levels.10,11

A number of lines of evidence indicate
that these antibodies are truly patho-
genic. Titres of antibodies tend to corre-
late with severity of disease and injection
of antibodies into neonatal mice leads to
acantholytic blistering.8 However, the
exact mechanisms by which the anti-
bodies lead to blister formation remain
to be clarified. Steric hindrance plays a
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Fig 1. Histopathology of pemphigus vulgaris. There is rounding up and separation of
keratinocytes from each other, resulting in intra-epithelial blister formation.
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role but is not the full explanation.12–14

In addition, a number of non-desmoglein
antibodies have been detected in patients
with pemphigus vulgaris, including those
against E-cadherin15 and the acetyl-
choline receptor.16 Exactly how these
develop and the nature of their signifi-
cance is unclear, though genetically mod-
ified mice immunised with recombinant
desmogleins develop a range of circu-
lating antibodies. Such epitope spreading
may be a common feature of the immune
response to desmosomal antigens.17

Clinical features

Pemphigus occurs in a number of clinical
forms, each characterised by a distinct
profile of autoantibodies.

Pemphigus vulgaris

This form is associated with the presence
of IgG antibodies against desmoglein 3,
with or without antidesmoglein 1 anti-
bodies. Patients with both antibodies
tend to have more severe or active dis-
ease;11 desmoglein 1 antibodies tend to
decrease more rapidly on treatment than
desmoglein 3 antibodies.

Pemphigus vulgaris typically presents
with oral mucosal ulceration, subsequently
followed by the development of superficial
blisters and erosions affecting the trunk,
face, scalp and proximal limbs (Fig 3).
Because the blister forms within the epi-
dermis it is fragile and breaks easily, so the
tense blisters characteristic of subepi-
dermal blistering conditions are rarely
seen. The eyes can occasionally be affected,
particularly when antidesmoglein 3 anti-
body levels are high. Mucosal involvement
can also spread to affect the pharynx,
oesophagus and genitalia.

Pemphigus vegetans

A variant of pemphigus vulgaris, pem-
phigus vegetans, is associated with
‘heaped up’ vegetating lesions in the flex-
ures. It can be seen in partially treated
pemphigus and perhaps represents an
exaggerated healing response of the
eroded and blistered skin.

Pemphigus foliaceus

Pemphigus foliaceus is characterised by
the presence of antidesmoglein 1 anti-
bodies alone. Acantholysis and blister for-
mation occur superficially within the
epidermis, resulting in superficial erosions
typically with an inpointing peripheral
scale. As in pemphigus vulgaris, lesions
tend to occur on the face, trunk and prox-
imal limbs. Mucosal lesions are not seen. 

Pemphigus erythematosus

A rare form is pemphigus erythematosus
(Senear-Usher syndrome). It particularly
affects the face and is perhaps best consid-
ered as a variant of pemphigus foliaceus.
Direct immunofluorescence demonstrates
intercellular IgG and complement deposi-
tion as in other forms of pemphigus.
Indirect immunofluorescence is frequently
positive. However, there is also basement
membrane deposition of immunoreac-
tants (as in lupus erythematosus) and
many patients are antinuclear antibody
positive. In some patients there is a pos-
sible drug cause while in others additional

Fig 2. Pemphigus vulgaris direct immunofluorescence shows deposition of IgG in the
intercellular spaces between epidermal keratinocytes.

Pemphigus is an important autoimmune blistering skin disease caused by the
development of antibodies directed against desmosomal adhesion proteins,
most notably desmogleins 1 and 3

Blistering in pemphigus occurs within the epidermis resulting in flaccid blisters and
erosions. The characteristic histopathological finding is acantholysis (rounding
up and separation of keratinocytes from each other)

There are a number of different clinical forms of pemphigus, each characterised by
a distinct autoantibody profile 

Treatment of pemphigus with systemic steroids and cytotoxic immunosuppressants
can be highly effective and allow patients to return to a normal life

Key Points
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autoimmune diseases have been noted,
particularly myasthenia gravis.

Paraneoplastic pemphigus

The first report of paraneoplastic pem-
phigus was in 1990 and it has since
been recognised in many patients.18,19

It is most commonly associated with
haematological malignancy and thy-
moma but has also been seen in associ-
ation with some solid tumours. It is

characterised by a broad immunolog-
ical attack on the epidermis, often with
initial lichenoid features. Patients
develop a range of autoantibodies to
desmogleins and other desmosomal
proteins including desmocollins and
desmoplakins. Direct immunofluores-
cence demonstrates intercellular and
basement membrane zone deposition
of IgG and complement. Indirect
immunofluorescence is positive on a
wide variety of substrates including

transitional epithelia (which lack
desmogleins and thus reflect the pres-
ence of antiplakin antibodies). In addi-
tion to widespread cutaneous erosions
and blistering there is frequently severe
mucosal involvement. The condition
improves with treatment of the under-
lying malignancy.

Immunoglobulin A pemphigus

An uncommon variant of the disease is
IgA pemphigus in which IgA rather than
IgG is deposited in the epidermis. In
addition to desmoglein antibodies, some
patients have antibodies directed against
other desmosomal proteins such as the
desmocollins. Clinical manifestations
of IgA pemphigus vary, tending to
form rather superficial pus-filled
bullae, and there is crossover with sub-
corneal pustular dermatosis (Sneddon-
Wilkinson disease).

Treatment

All patients with pemphigus require
attention to topical therapy, particularly
in the early stages of the disease.
Appropriate wound care will make the
patient more comfortable and decrease
the risk of infection. Topical or intrale-
sional steroids are of limited benefit in
widespread disease but can be useful for
treatment of persisting small lesions in
areas such as the scalp. 

Systemic steroid therapy

The mainstay of treatment for all forms
of pemphigus is systemic steroids.
Usually a prednisolone dose of 0.5–1
mg/kg is used in the first instance, grad-
ually reduced as the patient responds.
Intermittent oral or intravenous (iv)
high-dose steroids are of little benefit as
sole adjunctive therapy,20 though this
approach forms part of the pulsed
steroid/cyclophosphamide regimen dis-
cussed below. Careful consideration
needs to be given to detecting and man-
aging potential adverse effects of such
high-dose steroid therapy. Weight gain,
hypertension, infection and osteoporosis
are all very real risks.

Fig 3. Severe pemphigus vulgaris showing widespread flaccid blisters and erosions
on the trunk.
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Immunosuppression

Almost all patients will require some
kind of steroid sparing immunosup-
pressant. Azathioprine (2–3 mg/kg),
mycophenolate mofetil (1.5–3 g daily)
and cyclophosphamide (see below) are
all widely used. There is some evidence
to suggest that mycophenolate mofetil is
better tolerated and achieves remission
in more patients than azathioprine.21

However it is significantly more expen-
sive and current practice in our clinic is
to use azathioprine initially (assuming
that thiopurine methyltransferase
(TPMT) activity is within the normal
range), switching to mycophenolate
mofetil only if the drug is not tolerated or
there is an inadequate response.

Cyclophosphamide

Cyclophosphamide can be a highly useful
drug for the treatment of pemphigus. It is
generally used in a monthly pulsed infu-
sion regimen together with methylpred-
nisolone. Our current practice is to use
cyclophosphamide 500 mg by iv infusion
once monthly, together with methylpred-
nisolone 1 g daily for three days. In addi-
tion, patients receive cyclophosphamide
50 mg daily and prednisolone, tapered
according to disease response. This reg-
imen requires close monitoring but it can
be highly effective in patients whose dis-
ease has failed to respond to steroids and
azathioprine/mycophenolate alone. A
concern however is the risk of permanent
gonadal failure in both men and women
and patients must be appropriately coun-
selled and selected carefully. In men,
sperm can be stored. Cyclophosphamide
is usually inappropriate for women of
child-bearing age.

Monoclonal antibody therapy

Anti-B-cell monoclonal antibody therapy
has recently been shown to be highly
effective in the treatment of pemphigus
including paraneoplastic disease.22–24

B-lymphocytes express the CD20 mole-
cule and can be selectively removed by the
use of anti-CD20 therapeutic antibodies
such as rituximab. Several recent studies
have demonstrated the efficacy of this

approach; some patients have long lasting
remission after a single course of treat-
ment. As with all treatments discussed so
far, infection is a real risk following ritux-
imab therapy and needs to be carefully
watched for. There have been reports of
overwhelming infection in some
patients.25 However, such treatments offer
a highly selective approach to the disease
and will undoubtedly become more
widely used in the future.

Other approaches 

A wide variety of other drugs has been
used for the management of pem-
phigus, including gold, ciclosporin,
dapsone, methotrexate and intravenous
immunoglobulin (lg). Immunoad-
sorption has also shown promise in
some small studies.

Conclusions

Pemphigus represents an antibody medi-
ated cluster of diseases in which the target
antigens are well understood. While pre-
viously fatal, modern therapeutic strate-
gies can lead to reductions in circulating
antibody levels and marked clinical
improvement, allowing most patients to
live a normal life. New monospecific
drugs such as rituximab are providing
exciting additional insights into the
immunology of the disease.
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Cutaneous manifestations of cancer

and chemotherapy

It is important for general physicians to
be aware of cutaneous signs and symp-
toms that may indicate the presence of
an underlying malignancy. Broadly there
are four categories to consider:

• cutaneous metastasis/direct tumour
spread

• inherited cancer syndromes with
cutaneous manifestations

• cutaneous markers of exposure to
carcinogens, and

• paraneoplastic syndromes.

Knowledge of the cutaneous manifes-
tations of systemic and targeted cancer
therapy is also important. 

Cutaneous metastasis/direct
tumour spread

In general, the skin is an uncommon site
of distant metastases (incidence 2–4%).1

The most common primary sites in men
are lung (24%), colon (19%) and oral
squamous cell carcinoma (12%) and in
women breast (69%), colon (19%) and

ovary (4%).2 Lesions appear as firm, red
or blue nodules, often multiple and close
to the site of the primary tumour. The
scalp is a well documented site of metas-
tasis for breast, lung and renal cancer.
Sister Mary Joseph’s nodule refers to a
periumbilical nodule that can be associ-
ated with stomach cancer.

Direct infiltration of the skin is seen with
carcinoma erysipeloides, which can be mis-
diagnosed as cellulitis, and carcinoma en
cuirasse, a hard infiltrated plaque. Both are
most commonly associated with breast
cancer. Paget’s disease is an intra-epidermal
carcinoma seen in the nipple and areola
area (mammary Paget’s) or anogenital and
axillary skin (extramammary Paget’s).3

Paget’s disease of the breast presents as uni-
lateral, sharply demarcated nipple eczema
or erosion, often with bleeding or nipple
discharge, in association with underlying
intraductal adenocarcinoma of the breast or
non-invasive carcinoma. Extramammary
Paget’s disease is characterised by an itchy,
moist, well-defined erythematous plaque,
typically in the anogenital area and most
common in elderly women. It is often mis-
diagnosed as psoriasis or Bowen’s disease
(squamous carcinoma in situ). It is associ-
ated with a local adnexal tumour in 25% 
of cases and with an internal malignancy,
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Direct infiltration of the skin with cancer can mimic cellulitis (carcinoma
erysipeloides) or scleroderma (carcinoma en cuirasse)

Extramammary Paget’s disease presents with persistent red plaques in the
anogenital or axillary area 

Specific cutaneous lesions can be markers of internal cancer (inherited cancer
syndromes or genodermatoses); for example, sebaceous carcinoma/adenoma
can be a marker of bowel cancer in Muir-Torre syndrome

Dermatomyositis is associated with underlying malignancy in 15–41% of cases 

Epidermal growth factor receptor inhibitors are associated with a papulopustular
facial rash, the severity of which is positively correlated with tumour response to
treatment

Key Points

KEY WORDS: acral erythema, cutaneous metastasis, epidermal growth factor
receptor inhibitors, genodermatoses, paraneoplastic syndromes
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