OBSERVATION

Lichenoid Dermatitis in Paraneoplastic Pemphigus
A Pathogenic Trigger of Epitope Spreading?
Glen M. Bowen, MD; Neill T. Peters, MD; David P. Fivenson, MD; Lyndon D. Su, MD; Hossein C. Nousari, MD;
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Background: In select cases, lichen planus has been ob-

served to be a paraneoplastic condition sometimes associated with paraneoplastic pemphigus, a disease featuring autoantibodies directed against plakin proteins,
desmogleins 3 and 1, and a still uncharacterized 170-kd
antigen. Epitope spreading describes the phenomenon
where underlying chronic inflammation leads to the
sequential recognition of new epitopes on self-proteins
over time.
Observations: Five of 6 patients diagnosed as having

paraneoplastic pemphigus had concomitant clinical and
histological features of lichen planus. In 1 patient, results of the initial indirect immunofluorescence on rat
bladder were negative and only 2 of the 5 antigens were
identified by immunoprecipitation. After 1 year of wors-
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ening disease, repeated testing confirmed the presence
of antibodies directed against all 6 of the implicated antigens, supportive of our hypothesis that epitope spreading may occur in paraneoplastic pemphigus.
Conclusions: Lichenoid eruptions may predispose to an
early evolutionary stage of paraneoplastic pemphigus.
Cell-mediated autoimmunity at the dermoepidermal junction may promote the exposure of self-antigens and the
development of subsequent and progressive humoral autoimmunity. As such, paraneoplastic pemphigus may
demonstrate epitope spreading in a human, humoralmediated autoimmune disease.
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IRST DESCRIBED in 1990, para-

neoplastic pemphigus (PNP)
is a blistering and erosive
mucocutaneous disease associated with an underlying
malignant neoplasm, usually of lymphoreticular origin.1 The disease features antiepidermal cell surface autoantibodies that
are directed against a unique complex of
self-proteins. Mucous membrane involvement is usually severe, painful, and refractory to treatment. Cutaneous lesions are
polymorphous, including erythema, bullae, erosions, papulosquamous eruptions,
and erythema multiforme–like lesions. The
prognosis in PNP is very poor, except in
cases associated with less aggressive neoplasms, such as thymomas and Castleman
disease, that may respond to medical and/
or surgical treatment. Otherwise, management options include high-dose prednisone, immunosuppressive therapy, and
plasmapheresis. Despite treatment, however, a refractory course culminating in
death is typical.
Five diagnostic criteria for PNP have
been proposed1: (1) a polymorphous muARCH DERMATOL / VOL 136, MAY 2000
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cocutaneous eruption; (2) histopathological findings including epidermal acantholysis, dyskeratosis, and vacuolar
interface changes; (3) direct immunofluorescence positive for intercellular IgG
and C3 with or without involvement of
the basement membrane zone; (4) serum
autoantibodies to multiple epithelia; and
(5) immunoprecipitation of a unique complex of 4 polypeptides: 250, 230, 210, and
190 kd, with a fifth protein subsequently
added, a 170-kd putative transmembrane
glycoprotein.2 New evidence has shown
that antibodies directed against a 500-kd
plakin, HD1/plectin, are commonly present in PNP but not detected with standard immunoprecipitation methods.3

For editorial comment
see page 663
In the past 8 years, 6 patients have
been diagnosed as having PNP at either the
University of Michigan Medical Center in
Ann Arbor or the Henry Ford Hospital in
Detroit, Mich. Remarkably, 5 of the 6 patients had clinical and histological evi-
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Patients With Paraneoplastic Pemphigus and Concomitant Lichen Planus–Like Skin Lesions*
Patient No./
Sex/Age, y
1/F/63

2/F/46

3/M/56

4/M/51

5/F/74

Rat Bladder IIF/
Immunoprecipitation

Skin Findings

Histological Findings

Malignant Neoplasm

Outcome

Oral lesions, lichenoid papules
and vesicles on chest, back,
and arms
Oral and vulvar erosions,
lichenoid papules on trunk
and extremities
Oral erosions, lichenoid papules
on trunk, groin, and
extremities
Oral and genital erosions,
lichenoid papules on trunk
and extremities

Bullous lichen planus

+RB/all present (250, 230,
210, 190, 170 kd)

CLL, remission for 6 y

Death (sepsis)

Lichen planus

+RB/all present

Castleman tumor at
autopsy

Death (bronchiolitis
obliterans)

Lichen planus

+RB/not completed because
of laboratory difficulties

CLL for 4 y

Death (sepsis)

Bullous lichen planus

−RB/all present except
absent 190 kd

Death (sepsis,
respiratory failure)

Oral erosions, lichenoid papules
and plaques on trunk and
extremities

Lichen planus

Initial: −RB/170, weak
250 kd, absent 230, 210,
190 kd; 1 y later: +RB/all
present

Non-Hodgkin
lymphoma, follicular
center cell type at
autopsy
Intraductal breast
carcinoma (3 mo
before death)

Death (respiratory
failure)

*IIF indicates indirect immunofluorescence; CLL, chronic lymphocytic leukemia; plus sign, test was positive; and minus sign, test was negative.

dence of a coexisting dermatitis consistent with lichen
planus. In some cases the lichen planus preceded the diagnosis of PNP by years, and in others it appeared concomitantly with PNP (Table). One case was particularly peculiar; the patient had a remote history of lichen
planus and then had an apparent recurrence years later
with severe oral involvement. Immunofluorescence testing results led to suspicion of PNP, yet diagnostic criteria were lacking, only to become satisfied 1 year later after a second test. This case led us to hypothesize that
chronic inflammation of the dermoepidermal junction
(in a lichen planus–like pattern) may have ultimately exposed cellular adhesion antigens, prompting a subsequent humoral immune response characteristic of PNP.
This case is presented herein.
REPORT OF A CASE

A 74-year-old white woman with a remote history of selflimited lichen planus went to her local physician because of painful oral erosions. Subsequently, she developed a violaceous papular eruption on the trunk and
extremities clinically and histologically consistent with
lichen planus. A skin biopsy specimen disclosed a bandlike interface dermatitis of monomorphous lymphocytes with squamatization of the basal layer and subepidermal clefts and multiple necrotic keratinocytes
consistent with lichen planus (Figure 1 and Figure 2).
Treatment with intramuscular triamcinolone diacetate
injections weekly for 6 weeks was ineffective, and worsening of the oral erosions and intractable pain led to admission to her community hospital for 10 days of intravenous prednisolone, tapering to oral prednisone, but with
minimal improvement.
The patient was referred to the University of Michigan and demonstrated conjunctival injection and extensive oral and gingival ulcerations with pseudomembrane formation on the tongue and buccal mucosae.
Vermilion border involvement was present. The skin had
an extensive reticulate erythema with numerous violaARCH DERMATOL / VOL 136, MAY 2000
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ceous lichenoid papules and rare intact bullae over the
torso and extremities (Figure 3 and Figure 4). Direct
and indirect immunofluorescent studies demonstrated IgG
and IgM deposition in an intercellular epidermal cell surface pattern as well as linear C3 and fibrin along the basement membrane zone, raising the suspicion of PNP. However, an indirect study of the patient’s serum against rat
bladder transitional epithelium was negative. Immunoprecipitation showed a clear band coinciding with the
170-kd antigen and an equivocal band at 250 kd (desmoplakin I). Although there were faint bands corresponding to the 230-, 210-, and 190-kd positions (bullous pemphigoid antigen, desmoplakin II/envoplakin, and
periplakin, respectively), the weak intensity mirrored the
negative control and these bands were interpreted as negative (Figure 5, left).
Despite the equivocal immunoprecipitation and rat
bladder test results, PNP was still suspected because of
the recalcitrance and severity of the oral disease coupled
with the combined pemphigoid-pemphigus pattern on
direct and indirect immunofluorescence. A rigorous search
for an underlying neoplasm was undertaken, which included a mammogram, pelvic examination with Papanicolaou smear, colonoscopy, and computed tomographic scans of the chest, abdomen, and pelvis, but all
results were negative or normal.
Therapy was initiated with prednisone (1 mg/kg) and
azathioprine (150 mg/d), but this was ineffective. The patient was then placed on a regimen including prednisone, cyclosporine (3 mg/kg per day), and hydroxychloroquine (200 mg twice daily), which resulted in dramatic
improvement of the diffusely distributed reticulate erythema and lichenoid papules on the body, but no improvement of the oral ulcerations.
After 1 year, progressive disease prompted us to repeat the immunoprecipitation and immunofluorescent
studies, and samples were submitted to the same laboratories where initial testing had been performed. Interestingly, both test results were now unequivocally positive. On immunoprecipitation, the entire complex of
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Figure 1. Low-power magnification of a lichenoid interface dermatitis with
necrotic keratinocytes and a subepidermal cleft (hematoxylin-eosin, original
magnification 3150).

Figure 4. Close-up of lavender flat-topped papules coalescing into plaques.
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Figure 5. Left, Initial immunoprecipitation with bands at 250 and 170 kd
(with positive and negative controls). Right, Follow-up immunoprecipitation
at 1 year with bands at 250, 230, 210, weak 190, and 170 kd (with a positive
control).
Figure 2. High-power magnification of the lichenoid interface dermatitis
(hematoxylin-eosin, original magnification 3400).

Evaluation to identify an underlying malignant neoplasm was reinitiated, and an abnormal mammogram
(which had been unremarkable 1 year earlier) led to the
diagnosis of an intraductal carcinoma of the breast. This
was somewhat surprising, since most malignant neoplasms associated with PNP are lymphoreticular. Failing to respond to treatment for breast cancer, the patient ultimately died of respiratory failure 18 months after
presenting with what was initially thought to be a recurrence of lichen planus with oral involvement. An autopsy was not performed, but the respiratory failure was
thought most likely caused by bronchiolitis obliterans,
a frequent complication of PNP.
COMMENT

Figure 3. Lavender papules coalescing into plaques on the trunk,
histologically consistent with lichen planus.

antibodies typical of the PNP was easily identified: desmoplakin I (250 kd), bullous pemphigoid antigen 1 (230
kd), the desmoplakin II/envoplakin doublet (210 kd),
periplakin (190 kd), and the still unidentified 170-kd antigen (Figure 5, right). Additionally, the patient’s serum
now reacted strongly with rat bladder epithelium on indirect immunofluorescence, and the diagnosis of PNP was
finally confirmed.
ARCH DERMATOL / VOL 136, MAY 2000
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The observation of 5 consecutive patients clinically diagnosed as having lichen planus who ultimately proved
to have PNP is striking. Although our group4 and others5-10 have observed PNP manifesting as lichenoid eruptions, this case series suggests that such a presentation
may be more common than previously recognized.11
A few conclusions can be derived from our observations. First, it is apparent that the presence of antibodies against the 250- and 170-kd antigens is sufficient to give the clinical expression of PNP. It has
previously been concluded that not all 5 polypeptides
are required for disease expression; the 170-kd polyWWW.ARCHDERMATOL.COM
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peptide was the most commonly found protein in PNP
in one study2 and can occur in various combinations
with the other 4 polypeptides.12
Second, this case also demonstrates the phenomenon of epitope spreading, defined as the initial recognition of an epitope by a single autoantibody followed
by the generation of other antibodies directed against related epitopes on the same protein or other epitopes in
the same tissue.13 Lichen planus has been previously described as a potential paraneoplastic process in select patients.14 These 5 cases of PNP demonstrate that lichenoid eruptions can precede or follow the signs or symptoms
of the underlying malignant neoplasm. Two compelling
possibilities exist: (1) a preexisting and chronic lichenoid reaction pattern in the skin may predispose some patients with cancer to developing humoral autoimmunity to components of the basement membrane, and/or
(2) an underlying neoplasm may spur the development
of a cell-mediated lichenoid interface dermatitis; otherwise concealed basement membrane epitopes then become exposed and thus vulnerable to recognition by autoreactive T cells, ultimately leading to B-cell activation
and autoantibody production.
The hypothesis that an inflammatory process directed against the basement membrane results in tissue
damage that can predispose toward the development of
humoral-mediated bullous disease was cogently stated
and reviewed by Chan et al.13 They pointed to several case
series in which an inflammatory cutaneous or noncutaneous disease was followed by the development of an
antibody-mediated blistering disease: lichen planus
pemphigoides,15 psoriasis,16,17 chronic cutaneous lupus,18 and ulcerative colitis.19,20 In addition, ocular cicatricial pemphigoid occurring as a sequela to StevensJohnson syndrome21 and linear IgA disease developing
after long-standing ulcerative colitis22,23 have also been
reported.
The phenomenon of antigenic diversification or
epitope spreading occurs in both cell-mediated and
antibody-mediated autoimmune diseases, including
experimental allergic encephalitis24 and a lupuslike disease in mice25 and in multiple sclerosis in humans.26 In
their experiments with mice prone to contracting a
lupuslike disease, Fatenejad et al25 described a reproducible hierarchy of antibody development over time.
They postulated that similar antibody diversification in
humans with systemic lupus erythematosus may occur,
since antibodies to multiple epitopes of small nuclear
ribonucleoprotein particles in the serum samples of
patients with systemic lupus erythematosus have been
observed.
The sequential development of autoantibody arrays has been well documented in mice but has proved
more difficult to detect in humans. The clinician, after
all, is not likely to screen for autoantibodies in patients
until clinical signs and symptoms of a disease are well
manifest, a time when the full array of the autoantibodies is already established. However, there is one report
in the literature in which a patient with pemphigus vulgaris presented with clinical disease restricted to mucosal surfaces and expressed autoantibodies to desmoglein 3.27 Later, when the patient developed skin disease
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in addition to the mucosal inflammation, newly arisen
autoantibodies to desmoglein 1 were detected. To our
knowledge, the case presented in our report is the second clear demonstration of the sequential development
of pathogenic antibodies to distinct proteins in a humorally mediated disease in humans.
If epitope spreading represents a common pathogenic mechanism and not just an idiosyncrasy of a few
isolated cases, detection of antibody diversification should
be reproducible. From our experience, severe and unresponsive oral lichen planus is worrisome indeed, and, in
addition to screening for the well-documented association with occult hepatitis C infection,28,29 a look into the
possibility of PNP seems warranted. In such cases we have
learned to perform screening direct and indirect immunofluorescence studies. When features of both pemphigus and pemphigoid exist, indirect immunofluorescence with rat bladder and immunoprecipitation studies
are indicated. Acting on early clinical suspicions should
capture future cases of evolving PNP where epitope
spreading is occurring. The challenge remains to better
define the prevalence and characteristics of lichenoid
dermatitis in these patients and further investigate the
potential role of cell-mediated immunity at the dermoepidermal junction as a potential participant in the
pathogenesis of this disease.
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