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INTRODUCTION
The association of paraneoplastic pemphigus

(PNP) with malignancy is well established in the
literature.1 PNP has been reported to occur in the
setting of follicular dendritic cell sarcoma (FDCS).
This neoplasm has been associated with several
other autoimmune disorders, likely because of the
role follicular dendritic cells play in facilitating
humoral immunity.2 Pemphigus vulgaris (PV) may
clinically resemble PNP, and a comprehensive eval-
uation may be necessary to differentiate these un-
common conditions in the setting of malignancy.3

Here we present a patient with significant, treatment-
refractory mucositis, myasthenia gravis, and a history
of PV in the setting of FDCS of the thymus.
CASE REPORT
A 72-year-old man presented with severe muco-

sitis and a cutaneous eruption. He had a 10-year
history of mucosal-dominant PV, with prior biopsy of
the left buccal mucosa showing acantholysis with
intraepithelial and suprabasal clefting and chronic
superficial dermal inflammation. His disease was
previously controlled on daily mycophenolate mo-
fetil, 1500 mg, and prednisone, 10 mg. Two months
before presentation, he was hospitalized for new-
onset myasthenia gravis requiring plasma exchange
and intravenous immunoglobulin (IVIG). Imaging
found a suspicious right-sided mediastinal mass.
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Elective excision was planned pending clinical
improvement.

Physical examination found well-demarcated ero-
sions of the oral mucosa, erythematous conjunctivae,
arcuate erosions of the glans penis, and clustered
flat-topped papules involving the trunk, extremities,
and scalp (Figs 1, A and B and 2). Skin biopsy found
intraepidermal vesiculation with suprabasilar acan-
tholysis without interface dermatitis (Fig 3, A-C ).
Direct immunofluorescence (DIF) showed positive
epidermal extracellular IgG and C3 without base-
ment membrane zone (BMZ) involvement (Fig 4, A
and B). Indirect immunofluorescence (IIF) demon-
strated elevated cell surface IgG antibodies to mon-
key esophagus (1:40,960; positive[1:10) and intact
human skin (1:20,480; positive[1:10). IgG cell sur-
face antibodies were detected on rat bladder
(1:40,960; positive[1:5) and mouse bladder
(1:40,960; positive[1:5). BMZ staining was negative
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Fig 1. PNP versus malignancy-exacerbated PV. Severe erosive stomatitis of the oral mucosa
before (A) and after (B) treatment with rituximab, IVIG, high-dose prednisone, and
mycophenolate mofetil.

Fig 2. PNP versus malignancy-exacerbated PV.
Well-demarcated erosions of the glans penis.
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on rat and mouse bladder. Enzyme-linked immuno-
sorbent assay (ELISA) revealed indeterminate Dsg1
(17 U/mL; positive[20) and elevated Dsg3 IgG
antibodies (2,300 U/mL; positive[20). ELISA and
immunoblotting were unable to be obtained for
desmoplakin, envoplakin, or periplakin.

The patient was started on high-dose prednisone
and continued on mycophenolate mofetil. Despite
this, his cutaneous lesions progressed. Because of
the presence of suspicious mediastinal mass, thy-
mectomy and partial pericardiectomy were per-
formed. Histopathology confirmed FDCS without
lymph node involvement. Unfortunately, the patient
continued to have mucosal and skin lesions. He
received 4 weekly infusions of rituximab (375 mg/
m2), began monthly IVIG infusions (2 g/kg), and
remained on high-dose prednisone (up to 80 mg
daily) and mycophenolate mofetil (1500 mg twice a
day) with topical corticosteroids for adjunctive
therapy. The patient was discharged to a transitional
facility and showed marked clinical improvement at
9 months (Fig 4). Trended IIF/ELISA supported
treatment response (6 months posttreatment cell
surface IgG antibodies to monkey esophagus,
1:20,480, and intact human skin, 1:1,280; 6 months
posttreatment antibodies to Dsg1, 5 U/mL and Dsg3,
470 U/mL).
DISCUSSION
Differentiating PNP from PV in the setting of

underlying malignancy may represent a significant
challenge. Thorough evaluation comprising clinical
history, presentation, and laboratory evaluation may
help narrow the differential, although definitive
diagnosis may remain elusive. Our patient presented
with acutely worsening mucositis and a cutaneous
eruption in the setting of underlying thymic FDCS.
His clinical progression was worrisome for a para-
neoplastic process; however, definitively deter-
mining whether he had true PNP or PV exacerbated
in the setting of malignancy is difficult to ascertain
with certainty. We recommend maintaining a high
index of suspicion for malignancy in the setting of an
acute exacerbation of PV or treatment-refractory
disease.

PV and PNP may present similarly. PNP is charac-
terized by severe, treatment-refractory stomatitis
with subsequent development of additional mucosal
involvement.4 In addition, arcuate penile erosions
may be more characteristic of PNP than PV.5 PV can
present with severe mucositis if titers of anti-Dsg 3
are high.4 Histology may offer additional insights.
Notably, the histology in PNP may vary widely by
clinical morphology.3 PV classically demonstrates
suprabasilar acantholysis and absence of interface
change and lichenoid infiltrate.3 In our patient,
severe stomatitis and arcuate erosive penile lesions
raise suspicion for PNP, although histology was more
supportive of PV.



Fig 4. Direct immunofluorescence of epidermal extracel-
lular (A) IgG and (B) C3 deposition in an area of affected
skin.

Fig 3. A-C, Intraepidermal vesiculation with suprabasilar acantholysis on hematoxylin-eosin
stain of affected skin.
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Immunofluorescence studies may also be useful
in distinguishing PNP from PV. Both exhibit IgG or
C3 deposition on extracellular surfaces on DIF,
whereas PNPmay demonstrate concomitant involve-
ment of the BMZ.4 However, these findings may
vary.3 IIF studies using monkey esophagus with
extracellular labeling have high sensitivity (;90%)
for PV and extracellular labeling detected on rat
bladder is reported with a sensitivity and specificity
of up to 86% and 98% to 100%, respectively in the
setting of PNP.3 In our patient, IF was somewhat
equivocal. DIF supported PV whereas IIF supported
PNP.

ELISA may be useful to detect and monitor spe-
cific autoantigens implicated in PV and PNP. Those
described in PNP include desmoplakin, periplakin,
and envoplakin among others.6 Both PNP and PV
may have Dsg1 and 3 autoantigens.7 Our patient had
significantly elevated Dsg3 antibodies, which may
support a diagnosis of PV but does not exclude PNP.
We were unable to obtain ELISA or immunoblotting
for desmoplakin, envoplakin, or periplakin.

We suspect FDCS contributed to worsening
mucocutaneous disease and development of
myasthenia gravis. The development of auto-
immunity in the setting of FDCS is not unexpected.
Tissue analysis from FDCS in patients with PNP has
found B lymphocyte clones recognizing plakin
family proteins and Dsg3.8 Management of PNP
involves investigation, identification, and removal
of the underlying neoplasm.1 Rituximab has been
reported with initial efficacy after 4 weekly infusions
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(330 mg/m2) in a patient with myasthenia gravis,
PNP, and FDCS; however, the response was
not durable, and the patient unfortunately had
worsening skin lesions and multiorgan failure
leading to death.9 Our patient continues to improve
clinically, supported by trended IIF/ELISA titers.

We present a case of refractory mucositis in the
setting of FDCS of the thymus andmyasthenia gravis.
Although definitively concluding whether this rep-
resented PNP versus PVexacerbated in the setting of
underlying malignancy is challenging, this case
highlights the necessity for a high index of suspicion
for neoplasm for patients presenting acutely with
treatment-refractory or significantly worsening PV
and highlights the therapeutic role of rituximab and
IVIG in this case.
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