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Abstract

Pemphigus vegetans (PVeg) is a rare variant of pemphigus vulgaris characterized by pustules
and/or papillomatous vegetations, preferentially affecting intertriginous and periorificial are-
as. Exceptional manifestations may be misdiagnosed resulting in delayed diagnosis and
treatment. Diagnosis is confirmed by immunofluorescence and detection of anti-desmoglein
(Dsg) 3 and/or anti-Dsgl antibodies. We herein report an unusual manifestation of PVeg. At
the time of first presentation, lesions were restricted to the right ring finger's tip. Although
mucous membranes were initially not affected, high levels of anti-Dsg3 antibodies were de-
tected while anti-Dsgl and anti-desmocollin (Dsc) 1, 2, and 3 antibodies were absent. To
compare our immunological findings with previous reports, all accessible Anglophone litera-
ture published since December 1988 was evaluated. We identified 52 patients suffering from
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PVeg, 7 of these showed anti-Dsg3 antibodies without any mucous membrane involvement.
Notably, the detection of anti-Dsgl and anti-Dsg3 antibodies does not necessarily correlate
with the involvement of skin and/or mucous membranes. This might be due to more specific
and complex antibody constellations in nonclassical or atypical pemphigus.

© 2017 The Author(s)
Published by S. Karger AG, Basel

Introduction

Pemphigus vegetans (PVeg) is a rare variant of pemphigus vulgaris (PV) and accounts
for <5% of pemphigus cases [1]. PVeg is divided in 2 different subtypes. However, distinction
of these 2 clinical forms as well as differentiation from PV is not always possible. The more
frequent Neumann type displays periorificial papillomatous vegetations, whereas the Hal-
lopeau type is characterized by pustules evolving into vegetations particularly affecting the
intertriginous areas [1, 2]. Involvement of mucous membranes occurs and resembles PV [1].
Whether PVeg is a distinct entity or just a special phenotype of PV is still controversial.

Unusual or atypical manifestations of PVeg may pose a diagnostic challenge resulting in
delayed diagnosis. A broad spectrum of differential diagnoses must be considered depending
on the clinical manifestation and distribution of the lesions.

As in PV, the diagnosis of PVeg is confirmed via direct and indirect immunofluorescence
(IF) microscopy and detection of anti-desmoglein (Dsg) 3 and/or anti-Dsg1 antibodies [2]. In
addition, anti-desmocollin (Dsc) 1, 2, and 3 antibodies were detected in some patients [3-6].
Treatment regimens of PVeg adhere to those of conventional PV [7].

We here report a case of PVeg with initially exclusive involvement of the ring finger’s tip
of the right hand representing per se a diagnostic challenge that was associated with an un-
usual constellation of anti-Dsg3 antibodies. To compare our patient’s antibody profile with
autoimmunological findings of previously described patients suffering from PVeg, we per-
formed a literature research considering all cases of PVeg published in the English-speaking
literature.

Case Report

A 64-year-old Caucasian man was referred with a 6-week history of a sharply bordered
erythematous plaque affecting the ring finger’s tip of the right hand. Despite antimicrobial
treatment with several antibiotics (cefuroxime, ampicillin, clindamycin, ciprofloxacin) and
anti-inflammatory topical treatment with betamethasone valerate, skin lesions progressed
and finally led to loss of the nail. The patient had a medical history of perichondritis, an un-
treated arterial hypertension, as well as a panic disorder. Neither the patient’s nor the family
history was remarkable for any skin disease. Physical examination revealed a plaque with
overlying crusts and annular pustules on erythematous ground on the fourth right digit (Fig.
1a). In addition, perianal papillomatous plaques were found. Mucous membranes were not
involved. Typical psoriatic nail changes were absent. The patient was in otherwise good gen-
eral condition.
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Bacterial swabs of the finger revealed colonization with Enterococcus faecalis, Escherich-
ia coli, Morganella morganii, and gram-positive cocci, while tests for fungal infections were
negative. Routine laboratory tests were inconspicuous. In addition to bacterial and fungal
infections, differential diagnoses including vegetating herpes simplex infection, acrodermati-
tis continua suppurativa, pyoderma gangraenosum, Bowen’s disease, and squamous cell
carcinoma were considered and excluded. Histopathology showed eosinophilic pustule for-
mation in the epidermis in concert with acantholysis and a superficial eosinophil-rich lym-
phocytic infiltrate (Fig. 1b) reminiscent of PVeg.

Finally, the diagnosis was confirmed by direct IF microscopy of perilesional skin reveal-
ing intercellular deposits of IgG antibodies in the epidermis (Fig. 1c). Indirect IF microscopy
on monkey esophagus allowed detection of IgG antibodies binding with an intercellular pat-
tern. Although mucous membranes were initially not involved, high levels of circulating anti-
Dsg3 antibodies (2,644 U/ml; normal: >20 U/mL) but no anti-Dsg1 antibodies were detected
by ELISA (MESACUP Desmoglein 1 and 3®, MBL, Nagoya, Japan). In addition, indirect IF us-
ing Desmocollin (Dsc)-transfected HEK293 cells as substrate revealed absence of circulating
IgA and IgG autoantibodies against Dsc1, -2, and -3 (data not shown). Altogether, PVeg of the
Hallopeau type was diagnosed.

A high-dose intravenous steroid pulse therapy (100 mg dexamethasone on 3 consecu-
tive days) was initiated and repeated after 2 weeks. Having ensured normal thiopurine
methyltransferase activity, azathioprine was started (1.4 mg/kg body weight per day) but
had to be discontinued due to drug-related liver toxicity. Instead, mycophenolate mofetil
(MMF) was administrated (2 g per day). Two weeks after the second intravenous steroid
pulse, anti-Dsg3 antibody levels notably decreased to 237 U/mL (Fig. 2), and the patient was
almost free of skin lesions. As maintenance therapy, steroid pulses were repeated 7 times in
4-6-week intervals. However, 6 months after initiation of treatment, disease activity in-
creased. For the first time, the patient developed erosions of the oral mucosa going along
with involvement of several fingers and aggravation of the vegetations in the perianal region.
Worsening of disease was reflected by an increase of serum autoantibody levels (anti-Dsg3
IgG: 3,328 U/mL; anti-Dsgl IgG: 30 U/mL) (Fig. 2). The clinical course was complicated by
erysipelas of the right hand. In addition, the patient experienced several depressive episodes
linked to his preexisting panic disorder. Finally, therapy with rituximab, an anti-CD20-
antibody depleting CD20+ B lymphocytes, was initiated. Rituximab was administrated twice
at a dose of 1 g in a 2-week interval while MMF was continued. Unfortunately, clinical re-
sponse could not be assessed as the patient was lost to follow-up.

Review of the Literature and Discussion

Unusual or atypical manifestations of PVeg are prone to be misdiagnosed or misinter-
preted, which may result in delayed correct diagnosis. In case of solitary lesions or uncom-
mon localization of PVeg, the number of potential differential diagnoses is extensive. Para-
neoplastic pemphigus can only be distinguished by IF microscopy. In the presented case,
bacterial, fungal, and viral infections were excluded. Acrodermatitis continua suppurativa
was considered, but neither the patient’s nor the family history or the clinical examination
was remarkable for psoriasis. Malignancy was excluded by histopathology, and pyoderma
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gangraenosum remained a diagnosis of exclusion. Finally, the diagnosis of PVeg of the Hal-
lopeau type was established by the results of histopathology, direct IF microscopy, and se-
rology. Strikingly, the initial detection of anti-Dsg3 antibodies in the absence of anti-Dsgl
antibodies without mucosal involvement was puzzling.

To compare our patient’s antibody profile with autoimmunological findings of previous-
ly described patients suffering from PVeg, we reviewed the Anglophone literature from De-
cember 1988 to January 2017, considering all available full-text publications providing in-
formation on mucous membranes and/or skin involvement and autoantibody levels (at least
anti-Dsg1 and/or anti-Dsg3 reactivity; Table 1) [2-5, 8-34].

Thirty-one publications reporting results of 52 patients were identified (PVeg, n = 48;
pemphigoid vegetans (BPVeg)/PVeg, n = 1; paraneoplastic pemphigus/PVeg, n = 3). In 35
patients, the provided information concerning clinical picture and immunological findings
enabled us to correlate involvement of the skin and/or mucous membranes with anti-Dsgl
and/or anti-Dsg3 antibody levels. In 24 patients, affection of skin and mucous membranes
was observed. In 1 patient, lesions were restricted to mucous membranes [10]. Ten patients
suffered from skin lesions only [3, 5, 8, 13, 15, 17, 22, 31, 32]. Notably, in 7 of these, as in our
patient, anti-Dsg3 antibodies were detected although mucous membranes were spared [8,
13,15,17,22,31, 32].

These findings are not consistent with the desmoglein compensation hypothesis that
explains the tissue specificity of the autoantibody-induced loss of cell adhesion in pemphi-
gus. According to this hypothesis, Dsg3 compensates the loss of function of Dsgl and vice
versa [35]. Thus, our patient is expected to present with solely mucosal lesions.

However, in recent years our understanding of the pemphigus pathogenesis considera-
bly increased and the “monopathogenetic” explanation has been questioned. While the com-
pensation theory basically described acantholysis-introducing effects of anti-Dsg antibodies,
actually other pathogenic effects (like induction of acanthosis or accumulation of neutro-
phils) of anti-Dsg antibodies must be considered. There is evidence that, apart from Dsgl
and Dsg3, additional organ-specific and non-organ-specific antigens are targeted by autoan-
tibodies [36]. Besides Dsg 1-4, there are 3 other cadherins in the epidermal desmosomes,
namely Dscl1, Dsc2, and Dsc3. Anti-Dsc3 IgG antibodies have been detected in sera of pa-
tients with atypical variants of pemphigus such as PVeg [3, 5, 6]. Moreover, anti-Dsc1 IgA
antibodies were found in patients suffering from subcorneal pustular dermatosis type of IgA
pemphigus [37]. In the patient presented here, no anti-Dsc1, -2 or -3 antibodies were detect-
ed in the serum via IF using Dsc-transfected HEK293 cells as substrate. However, it was re-
cently shown that the sensitivity of novel ELISAs using recombinant, mammalian proteins
was higher than that of IF [6].

As in our patient, unusual manifestations of PVeg may mimic various skin diseases and
pose a diagnostic challenge. Histopathology in combination with direct and indirect IF mi-
croscopy is necessary to confirm diagnosis. Notably, the detection of anti-Dsg1 and anti-Dsg3
antibodies does not necessarily correlate with the involvement of skin and/or mucous
membranes.

This might be due to more specific and complex antibody constellations in nonclassical
or atypical pemphigus. The further development and implementation of new diagnostic ap-
proaches such as the detection of serum anti-Dsc antibodies on a routine basis may clarify
this observation.
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Fig. 1. a Plaque with overlying crusts and annular pustules on erythematous ground on the fourth right
digit. b Histopathology revealed prominent acanthosis with an intraepidermal eosinophilic pustule accom-
panied by surrounding eosinophilic spongiosis and a superficial eosinophil-rich inflammatory infiltrate
and acantholysis. ¢ Direct IF microscopy of perilesional skin showing intercellular deposits of IgG anti-
bodies in the epidermis. IF, immunofluorescence.
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Fig. 2. Serum autoantibody levels during the course of the disease. Black dots indicate the level of anti-Dsg3
antibodies. White squares indicate the level of anti-Dsg1 antibodies. Adjuvant treatment consisted of aza-
thioprine or mycophenolate mofetil. Each solid-lined black arrow indicates a steroid pulse (100 mg dexa-
methasone on 3 consecutive days). The dashed arrows refer to rituximab administration (1 g). Disease
activity is indicated by gray arrows. AZA, adjuvant treatment consisted of azathioprine.
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Table 1. IF and antibody profiles in patients suffering from PVeg

129

Reference n  Diagnosis Sex/age Involvement IF Autoantibodies
skin mucosa DSG1 DSG3 DsC1 Dsc2 DsC3 Other
This report 1 PVeg m/64 + - DIF: IC IgG, IgA, C3; -IgM - (ELISA)  +(ELISA) -1IgG -1gG -1gG
1IF: IC IgG (ME); (IIFHEK) (IIFHEK) (IIFHEK)
- (MB, RB) -IgA -IgA -IgA
(ITFHEK) (IIFHEK) (IIFHEK)
Kockritz et al., 1 PVeg f/76 + + DIF:1CIgG, C3 - (ELISA) + (ELISA) nr nr nr
2017 [34] IIF: IC (IgG) (ME)
AKKari et al., 1 PVeg f/47 + + DIF: IC IgG nr + (nr) nr nr nr
2015 [33] IIF: nr
Mori et al., 1 PVeg m/42 + - DIF: IC IgG nr + (ELISA) nr nr nr
2015 [8] IIF: + (ME)
Salah, 1 PVeg /72 + = DIF: nr nr +(ELISA) nr nr nr
2015 [32] IIF: nr
Mendes-Bastos 1  PVeg f/45 + + DIF: IC IgG + (ELISA)  +(ELISA) nr nr nr
etal, 2015 [9]
Hatano etal., 1  BPveg/ m/85 + - DIF: BMZIgG, C3; - IgA, IgM  + (ELISA) - (ELISA) -IgG -1IgG -IgG BP230: + (ELISA);
2014 [31] PVeg IIF: BMZ IgG; - IgA (HS, ME) ~ + (IFbio)  + (IFbio)  (ELISA) (ELISA)  (ELISA) - (IFbio)
IFbio: IC (ME) -IgA -IgA -IgA BP180: - (ELISA);
(ELISA) (ELISA)  (ELISA) - (IFbio)
laminin 332: - (IB)
BP180 NC 16a: - (IB)
C-terminal domain of
BP180: - (IB)
HEE: - (IB)
HDE: - (IB)
Saruta et al,, 2 PVeg £/80s + nr DIF: IC C3; - IgG, IgM, IgA +(ELISA) - (ELISA)  -1IgG (IB) -IgG (IB) +IgG (IB) HEE: IgG 100, 110,
2013 [3] IIF: IC IgG; - IgA (ME); -IgA(IB) -IgA(IB) -IgA(IB) 160 kDa (IB)
- 1gG, IgA (HS) -1gG -1gG +1gG
(ELISA)  (ELISA)  (ELISA)
f/70s + nr DIF: - C3, IgG, IgM, IgA - (ELISA) - (ELISA) -IgG +1gG +1gG (IB) HEE: IgG 100, 110,
IIF: IC IgG; - IgA (ME); - IgA, (ELISA) (ELISA) -IgA(IB) 190, 230 kDa (IB)
IgG (HS) nr IgA nr IgA +1gG (ELISA)
Apallaetal, 1 PVeg f/68 - + DIF: IC IgG nr + (ELISA) nr nr nr
2013 [10] 1IF: + (nr)
Wolz et al., 2 PVeg m/21 + + DIF:ICIgA - (ELISA) + (ELISA) nr nr nr
2013 [11] IIF: IC IgA (ME)
m/58 + + DIF:1CIgA, IgG - (nr) - (nr) nr nr nr BP230: + (ELISA)
BMZ IgG, C3 BP180: - (nr)
IIF: IC IgA (ME); BMZ IgG (HS);
- (RB)
Rafei et al,, 2 PVeg nr + + DIF:1C IgG - (1B) - (1B) -1gG (IB) -1gG (IB) +IgG (IB)
2011 [5] IIF: IC IgG (ME)
nr + - DIF: IC IgG +(IB) -(1B) -1IgG (IB) -IgG (IB) +IgG (IB)
IIF: IC IgG (ME, HS, CHK)
Son et al,, 1 PVeg f/63 + + DIF: nr - (ELISA)  +(ELISA) nr nr nr
2011 [12] IIF: nr
Wei etal,, 1 PVeg m/72 + - DIF: IC IgG, C3 - (ELISA)  +(ELISA) nr nr nr
2011 [13] IIF: IC IgG (GPE)
Zaraaetal, 17 PVeg f(14) +(17) +(15) DIF: +(2/8; +(8/8; nr nr nr
2011 [2]1 m (3) -(2) ICIgG (n=17/17) ELISA) ELISA)
47.6+13.4 ICIGA (n=2/17)
ICIgM (n=1/17)
ICC3 (n=14/17)
ICC1q (n=2/17)
BMZ C3 (n=1/17)
IIF: nr
Monshi et al., 1 PVeg f/81 + + DIF: 1C IgG, 1gG1, IgG4, C3; - (IB, 1P) + (ELISA) nr nr nr CHKE: - (IB, IP)
2010 [14] - IgG2, IgG3
I1F: IC IgG, 1gG1, 1gG4;
- IgA, 1gG2, 1gG3 (nr)
Torres et al., 1 PVeg f/83 + nr DIF: IC IgG, C3 - (ELISA) + (ELISA) nr nr nr
2009 [15] IIF: - (MurB)
Adachi etal, 1  PVeg f/55 + + DIF: IC IgG, C3 +(ELISA)  +(ELISA) nr nr nr
2009 [16] IIF: nr
Motomura et 1 PVeg f/56 + nr DIF: nr +(ELISA)  +(ELISA) nr nr nr
al, 2009 [17] IIF: nr
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Cozzani et al., PVeg m/72 DIF: IC IgG +(ELISA)  +(ELISA) nr nr nr HEE: 130, 190
2007 [18] BMZ C3 -(IB) +(IB) kDa (IB)
IIF: + (ME, RB)
/77 DIF: IC IgG, C3 - (ELISA)  +(ELISA) nr nr nr HEE: 130, 190
BMZ C3 -(IB) +(IB) kDa (IB)
IIF: + (ME, RB)
Koga et al,, PVeg m/72 DIF: IC IgG, C3c, C3d; - (ELISA)  +(ELISA) nr nr nr
2007 [19] -IgA, IgM
I1F: IC IgG (nr)
Kaiser et al., PVeg /49 DIF: IC IgG nr + (ELISA) nr nr nr
2007 [20] IIF: IgG (nr)
Duparc et al,, PNP/ f/54 DIF: IC IgG - (ELISA) + (ELISA) nr nr nr HEE: 130, 190, 210,
2006 [21] PVeg IIF: IC IgG (RB); -(IB) +(IB) 230 kDa (IB)
- (HS)
Danopoulou et PVeg f/54 DIF:1C IgG, C3 - (ELISA)  +(ELISA) nr nr nr
al, 2006 [22] IIF: nr
Morizane et al,, PVeg m/67 DIF: IC IgG, IgA, C3 -1gG,IgA  +IgG,IgA -1IgG -1gG -1gG HEE: - (IB)
2005 [23] IIF: - IgG, IgA, IgM, C3 (nr) (ELISA) (ELISA) (ELISA)  (ELISA)  (ELISA)
-IgG IgA  -IgGIgA -IgA -IgA -IgA
(IB) (IB) (ELISA)  (ELISA)  (ELISA)
Powell etal., PNP/ m/69 DIF: IC IgG, C3 +(ELISA)  +(ELISA) nr nr nr HEE: 130, 170, 190,
2004 [24] PVeg BMZ IgG, C3 -(IB) +(IB) 210, 250, 190 kDa (IB)
IIF: IC IgG (ME, RB, HS)
BMZ IgG (HS)
Torok etal., PVeg f/51 DIF: IC IgG, C3 - (1B) + (IB) nr nr nr HEE: 130 kDa (IB)
2003 [25] 1IF: IC IgG (ME, HS)
Sapadin et al., PNP/ m/54 DIF: IC IgG - (IB) - (IB) nr nr nr nr: + 190, 210, 230,
1998 [26] PVeg IIF: + (ME, RB) 250 kDa (IP)
Ohata et al,, PVeg m/30 DIF: IC IgG, C3 -(IB) +(IB) nr nr. nr HEE: 130 kDa (IB)
1996 [27] IIF: IC IgG (HS)
Mahé et al,, PVeg m/31 DIF: IC IgG -(IB) +(IB) nr nr nr BTE: 130, 190 kDa (IB)
1994 [28] BMZ C3
IIF: IC + (HS, RB)
Hashimoto et PVeg /67 DIF: IC IgG ~(B) +(IB) +1gG (IB) +1gG(IB) nr HEE: 130 kDa (IB)
al.,, 1994 [4] IIF: IC IgG (HS) nr IgA nr IgA BDP: 105,115, 135,
150 kDa (IB)
f/33 DIF: IC IgG ~(1B) +(IB) +1gG (IB) +1gG(IB) nr HEE: 130 kDa (IB)
IIF: IC IgG (HS) nr IgA nr IgA BDP: 105, 115, 150
kDa (IB)
Hashizume et PVeg f/34 DIF:1CIgG, C3 - (1B) + (IB) nr nr nr HEE: 130 kDa (IB)
al, 1993 [29] IIF: IC IgG (CHK, GPL)
Parodi etal., PVeg f/55 DIF: IC IgG, C3 nr + (IP) nr nr nr CHKE: 85, 130 kDa

1988 [30]

1IF: IC 1gG (ME)

and other not specified
chains (IP)

Gray shading marks cases where anti-Dsg3 antibodies were detected although mucous membranes were spared. The employed methods of detection are given in parentheses.

BTE, bovine tongue extract; BMZ, basal membrane zone; BPveg, pemphigoid vegetans; CHK, cultured human keratinocytes; CHKE, cultured human keratinocyte extract; DIF, direct
immunofluorescence; ELISA, enzyme-linked immunosorbent assay; GPE, guinea-pig esophagus; GPL, guinea-pig lip; HDE, human dermal extract; HEE, human epidermal extract; HS, human
skin; IB, immunoblotting; IC, intercellular; IF, immunofluorescence; IIF, indirect immunofluorescence; IFbio, immunofluorescence using biochips; IIFHEK, immunofluorescence on HEK293
cells; IP, immunoprecipitation; MB, monkey bladder; ME, monkey esophagus; MurB, murine bladder; nr, not reported; PNP, paraneoplastic pemphigus; PVeg, pemphigus vegetans; RB, rat

bladder.

1 Cumulative presentation of data does not allow correlation of findings in individual patients; antibodies that reacted with DSC 1/2 in bovine desmosome preparation; BDP, bovine
desmosome preparation.
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