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INTRODUCTION
Pemphigus vulgaris (PV) and pemphigus folia-

ceus (PF) are autoimmune bullous disorders of the
pemphigus family, characterized by autoantibodies
against epidermal desmosome components desmo-
glein (Dsg) 1 andDsg3.1 PV is associatedwith painful
intraepithelial blister development and is character-
ized by circulating and tissue-bound anti-Dsg3
immunoglobulin G (IgG) autoantibodies with or
without anti-Dsg1 autoantibodies.2 In contrast, PF
is characterized by solely anti-Dsg1 autoantibodies,
resulting in skin-limited disease. PF is characterized
by subcorneal (intragranular) acantholysis in
contrast to the suprabasilar acantholysis seen in
PV.1 To our knowledge, transition between PV and
PF has rarely been reported in the literature and
represents a unique immunological phenomenon.
Here we report 4 cases of the pemphigus subtype
transition from PV to PF.
CASE SERIES
Case 1

A 62-year-old man presented with eroded and
crusted alopecic plaques on the scalp and hemor-
rhagic crusting of the lower vermilion lip and oral
mucosa associated with extreme pain (Fig 1). A
diagnosis of PV was confirmed with histopathologic
findings demonstrating suprabasilar acantholysis,
direct immunofluorescence (DIF) results revealing
immunoreactivity for IgG and complement C3 (C3)
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in a netlike pattern within the epidermis, and
enzyme-linked immunosorbent assay (ELISA) results
demonstrating undetectable levels of autoantibodies
directed against Dsg1 (\14 units/mL) and elevated
levels of anti-Dsg3 antibodies (26 units/mL).
Remission off therapy was achieved following a 4-
month taper of prednisone (1 mg/kg/d), mycophe-
nolate mofetil (1500 mg/d), and 1 cycle of rituximab
(375mg/m2weekly for 4 weeks). One year following
remission, the patient presented with thin scaly
plaques and superficial erosions limited to the scalp;
at this time, there was no mucosal involvement (Fig
2). Repeat biopsy results were diagnostic for PF,
revealing acantholysis within the granular layer of
the epidermis and follicles. DIF results revealed
immunoreactivity for IgG and C3 in a netlike pattern
within the epidermis. ELISA revealed elevated levels
of IgG autoantibodies against Dsg1 (29 units/mL) but
with undetectable levels of anti-Dsg3 autoantibodies
(\9 units/mL). Remission off therapy was achieved
following treatment with azathioprine (150 mg/d)
with the understanding that this information may be publicly
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Fig 1. Pemphigus vulgaris. A,Oral mucosal erosions involving a large portion of the tongue. B,
Large, pink alopecic plaque with scattered tufts of hair, crusts, and erosions on the scalp.

Fig 2. Pemphigus foliaceus. Thin plaques with cornflake
scales and superficial erosions on the scalp.
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and an additional cycle of rituximab (375 mg/m2

weekly for 4 weeks).

Case 2
A 49-year-old woman presented initially with

extensive erosions and flaccid bullae involving the
oral mucosa, trunk, and scalp (Fig 3, A). A diagnosis
of PV was confirmed by DIF, which demonstrated
intercellular IgG and C3 depositions that were more
prominent in the lower two-thirds of the epithelium.
Her disease was poorly controlled on a regimen of
mycophenolate mofetil, dapsone, and topical triam-
cinolone. Five years later, the patient presented with
persistent, refractory hyperkeratotic plaques with
areas of superficial erosion on the scalp, back, and
legs but without mucosal involvement (Fig 3, B).
ELISA demonstrated elevated levels of autoanti-
bodies directed against Dsg1 (121 units/mL) but
undetectable levels of anti-Dsg3 antibodies
(\9 units/mL). These results, alongwith a seborrheic
distribution and lack of mucosal involvement, were
consistent with PF. The patient experienced remis-
sion off therapy following 1 cycle of rituximab (1 g
intravenous on days 1 and 15), a 1-month prednisone
taper (1 mg/kg/d), and azathioprine (100 mg daily).
Case 3
A 38-year-old man was diagnosed with mucocu-

taneous PV confirmed by histopathology and DIF.
Remission off therapy was achieved following a
prednisone taper combined with methotrexate.
Sixteen years later, the patient presented with thin
scaly plaques on the scalp, ears, forehead, and
cheeks; however, there was no mucosal involve-
ment. Punch biopsy demonstrated acantholysis
within the granular layer and subcorneal pustules.
DIF demonstrated cell surface IgG deposition in the
upper two-thirds of the epidermis and follicular
epithelium. ELISA revealed elevated levels of auto-
antibodies against Dsg1 (63 units/mL) but with
undetectable levels of anti-Dsg3 antibodies (2
units/mL). The immunopathologic findings along
with the seborrheic distribution of the lesions were
consistent with PF. Remissionwas achieved 4months
after treatment with rituximab (375 mg/m2 weekly
for 4 weeks), clobetasol, and intralesional
triamcinolone.
Case 4
A 28-year-old woman presented with flaccid and

ruptured bullae on the face and back. Although
histopathologic findings demonstrated subcorneal
acantholysis, ELISA demonstrated levels of autoanti-
bodies directed against both Dsg1 (209.7 units/ml)
and Dsg3 (42.9 units/ml). One year later, the patient
presented with a new single flaccid bulla on the back
without mucosal involvement. ELISA demonstrated
levels of autoantibodies against Dsg1 (34.9 units/
mL), but anti-Dsg3 antibody levels were undetect-
able (\9 units/mL). At this time, the serologic
findings were consistent with PF. The eruption
resolved in several months following treatment
with prednisone (1 mg/kg) and clobetasol.



Fig 3. A, Pemphigus vulgaris. Deep erosions and crust involving the back. B, Pemphigus
foliaceus. Superficial erosions with crust involving the back.

Table I. Published examples of subtype transition from pemphigus vulgaris to pemphigus foliaceus

Authors and year Age (y)/Sex Method of diagnosis Transition period (y)

Iwatsuki et al, 19918 36/F Immunoblot 3
Iwatsuki et al, 19918 58/F Indirect immunofluorescence 1.5
Hashimoto et al, 19914 Not recorded Immunoblot 20
Hashimoto et al, 19914 Not recorded Immunoblot 4
Hashimoto et al, 19914 Not recorded Immunoblot 3
Chang et al, 19979 47/M Immunoblot 3
Kimoto et al, 20015 77/F ELISA 5
Komai et al, 200210 65 ELISA 1
Komai et al, 200210 46 ELISA and immunoblot 3
Komai et al, 200210 40 ELISA and immunoblot 1
Komai et al, 200210 50 ELISA and immunoblot 0.5
Tsuji et al, 200211 55/M ELISA 3
Harman et al, 20027 44/F ELISA 5
T�oth et al, 200212 28/M ELISA 2
Ng and Thng, 200513 29/M ELISA 4
Ng and Thng, 200513 56/M ELISA 2
Ng and Thng, 200513 45/F ELISA 2
L�evy-Sitbon et al, 201314 47/M ELISA 3
Gilkey et al, 2022 62/M ELISA 0.5
Gilkey et al, 2022 49/F ELISA 5
Gilkey et al, 2022 54/M ELISA 16
Gilkey et al, 2022 29/F ELISA 1

ELISA, Enzyme-linked immunosorbent assay; F, female; M, male.
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DISCUSSION
This case series presents 4 cases of PV confirmed

by DIF or ELISAs. Each patient initially achieved
remission after treatment with varying combinations
of immunosuppressants, including prednisone, my-
cophenolate mofetil, rituximab, methotrexate,
dapsone, or topical steroids. Each patient relapsed
between 1 to16 years after remission with a PF
phenotype as confirmed by ELISAs. After the subtype
transition to PF, each patient achieved remission
following additional immunosuppression, with a
heavy reliance on rituximab.
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PV and PF are caused by autoantibodies against
cadherin proteins known as desmogleins.
Autoantibodies against only Dsg1 produce superfi-
cial acantholysis in PF. Autoantibodies directed
against Dsg3 produce mucosal erosions in PV,
although autoantibodies against Dsg3 and Dsg1
result in mucocutaneous PV.1

One possible immunologic mechanism underly-
ing the transition between PV and PF entails an
epitope-spreading phenomenon. Epitope spreading
results from a primary autoimmune or inflammatory
process that causes tissue damage by exposing
immunologically hidden proteins to the immune
system, thereby evoking a secondary autoimmune
response.3 The transition from PF to PV is thought to
be due to epitope spreading, suggesting that auto-
antibodies develop against Dsg3 following severe
keratinocyte damage and exposure of Dsg3, leading
to a change in the clinical phenotype.4,5

The mechanism underlying the transition from PV
to PF, observed in this series, is less clear. Ding et al6

demonstrated that anti-Dsg1 autoantibodies in PV
sera are pathogenic and that they induce typical PF
lesions in neonatal mice. The transition from PV to PF
may be mediated by the preferential suppression of
anti-Dsg3 autoantibodies following immunosup-
pressive therapy, although ongoing production of
anti-Dsg1 autoantibodies results in residual clinical
findings of PF. Harman et al7 demonstrated that
changes in antibody levels reflect phenotypic dis-
ease, but the permanence of this transition is
unknown.

Previous reports reflecting the transition from PV
to PF based on histopathology, immunoblot, and
ELISAs are summarized in Table I.4,5,7-14 The transi-
tion from PV to PF is more common than from PF to
PV.12 Transition periods have varied from 6 months
to 20 years, with a median length of 3 years. The
median age of patients undergoing subtype transi-
tion was 47 years. Sexes are equally represented. The
evolution of the preferred diagnostic modality from
immunoblot assays to ELISA is highlighted in Table I.
Quantitative detection of anti-Dsg1 and anti-Dsg3
autoantibodies by ELISA is the most accurate diag-
nostic test for PV and PF. Histopathologic classifica-
tion is imprecise in up to 40% of cases of pemphigus
(as observed in case 4), and false negative results
may be observed with immunoblots.10

The main limitation of this case series is the
inconsistency of diagnostic techniques; ideally,
each patient would have routine histopathology,
DIF, and ELISA performed at both the initial presen-
tation and at the time of clinical subtype transition.
Differentiation between PV and PF is important for
medical management and disease prognosis.15

Although rare, the transition from PV to PF repre-
sented in this case series highlights the importance of
adequate follow-up for patients with PV. Larger
studies of subtype transition may identify individual
risk factors and confirm the pathogenesis of this
unique phenomenon.
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