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Abstract
Background  The clinical, epidemiological and immunopathological profiles of atypical forms of pemphigus remain only partially known.
Objectives  To define the clinical, epidemiological and immunological characteristics, therapies and outcomes in patients with atypical pem-
phigus variants.
Methods  This was a 14-year multicentre retrospective observational study (VARIANT_P) on atypical variants of pemphigus across Italy. We 
collected demographic, immunopathological and clinical data, as well as information on comorbidities and prescribed treatments.
Results  We enrolled 61 patients [female/male sex ratio 1.77; 13 paraneoplastic pemphigus (PNP), 26 IgA pemphigus (PIgA), 22 pemphigus 
herpetiformis (PH)]. The median ages at onset and diagnosis were 70.6 (range 43.1–86.8) and 71.1 (range 46.9–86.9) for PNP; 62.2 (range 
3.8–81.0) and 63.6 (range 4.0–82.4) for PIgA; and 49.4 (range 5.4–84.4) and 52.3 (range 5.9–85.9) for PH, respectively. The median diag-
nostic delay was 3.0 (range 0.0–45.6) months for PNP, 9.5 (range 1.0–140.0) months for PIgA and 2.0 (range 0–30.4) months for PH. The 
mortality rate was 55% (6/11) for PNP, 4% (1/26) for PIgA and 6% (1/17) for PH. Cutaneous involvement was present in all patients with PIgA 
and PH, and in 83% (10/12) of the patients with PNP. In contrast, oral mucosal involvement was observed in all patients with PNP with data 
(n = 12), but only in 8% (2/26) of those with PIgA and 21% (4/19) of those with PH. Histology, direct immunofluorescence, indirect immuno-
fluorescence and enzyme-linked immunosorbent assay data demonstrated variable concordance with previously known data. Comorbidities 
included mainly solid malignancies for people with PNP, whereas cardiovascular and metabolic diseases were the most prevalent for those 
with PIgA and PH. Treatment mostly relied on systemic steroids and rituximab.
Conclusions  The VARIANT_P study contributes to data collection relating to atypical pemphigus variants in order to promote the develop-
ment of specific therapeutical guidelines in the future.
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Pemphigus is a rare life-threatening autoimmune blistering 
disorder characterized by the production of autoantibodies 
against desmosomes, critical adhesion structures in the epi-
dermis, leading to acantholysis. Besides the more common 
forms, pemphigus vulgaris (PV) and pemphigus foliaceus 
(PF),1–10 other rarer entities collectively known as atypical 
variants are included in this group, namely paraneoplastic 
pemphigus (PNP), IgA pemphigus (PIgA) and pemphigus 
herpetiformis (PH).

PNP typically occurs in adults, although younger people 
may also be affected.1,11,12 Owing to its multiple pathoge-
netic mechanisms, it exhibits a wide range of targets.13–24 
As its name suggests, it is believed to present almost invari-
ably in patients with haematological or, less frequently, solid 
tumours;25,26 however, patients with cases not associated 
with underlying malignancies have also been reported.27,28 
PNP is described as following an aggressive clinical course, 
including severe mucositis, extensive skin involvement 
and internal complications such as bronchiolitis obliterans 
(Figure 1).28–42 The complexity of the clinical features, com-
bined with frequent resistance to treatments, usually results 
in a high mortality rate and poor prognosis.25,43,44

PIgA belongs to the superficial neutrophilic dermatoses 
group, a heterogeneous group of inflammatory skin disor-
ders characterized by neutrophilic skin infiltrate. Although 
lacking precise epidemiological data,45–49 PIgA is thought to 
follow a milder clinical course than IgG-mediated pemphi-
gus,50 with predominantly cutaneous lesions that heal with-
out scarring (Figure 2a).50–53 It is reported in association with 
several disorders, most notably chronic inflammatory bowel 
diseases, along with monoclonal IgA-associated malignan-
cies, including Waldenström disease and IgA-type multiple 
myeloma.53–60

PH combines the clinical features of dermatitis herpeti-
formis with the immunopathological characteristics of 
pemphigus, resulting in pruritic cutaneous lesions and infre-
quent oral mucosa involvement (Figure 2b, c). As with other 
atypical variants, most cases of PH occur in adults, although 
paediatric cases have been sporadically reported.61–73 
Whereas desmoglein 1 (Dsg-1) is the main immunological 
target, Dsg-negative PH is thought to involve autoantibod-
ies against desmocollins (Dsc), specifically Dsc-1 and Dsc-
3.74–78 Ultraviolet radiation and certain drugs are possible 
triggers,78–83 along with an association with malignancies, 
other autoimmune diseases and infections.51,65,72,84–102 PH 
has been described as having a milder clinical course and 
more favourable prognosis compared with other pemphi-
gus variants; however, patients who have transitioned from 
PH to classical forms have been reported.47 ,86,89 ,103

The clinical, epidemiological and pathogenic profiles of 
classical variants are well characterized; however, the atypi-
cal forms remain far less known. Owing to the scarce num-
ber of studies in the literature, an observational retrospective 
multicentric study was undertaken to define the clinical, 
epidemiological and immunological characteristics, as well 
as therapeutic management and outcome, of a cohort of 
patients diagnosed with atypical pemphigus variants in Italy.

Patients and methods

Patients

In total, 61 patients affected by atypical pemphigus variants 
were selected from 14 referral centres all over Italy from 
2010 to 2024.

Inclusion and exclusion criteria

Patients with PNP were selected based on the diagnos-
tic criteria outlined in the 2023 European Academy of 
Dermatology and Venereology (EADV) guidelines for PNP.104 
Diagnoses of PH and PIgA were confirmed through a com-
prehensive evaluation integrating clinical presentation, histo-
pathology and immunopathological findings, including direct 
immunofluorescence (DIF), indirect immunofluorescence 
(IIF) and enzyme-linked immunosorbent assay (ELISA) 
tests, in accordance with standard diagnostic protocols. 
Tissue samples for DIF were obtained from perilesional 
skin or mucosa, while IIF and ELISA tests were performed 
on blood samples collected at diagnosis using commercially 
available kits (Figure 3).

Immunoblotting was only conducted on some patients’ 
samples at the Immunopathology Laboratory of the 
University of Florence, serving as the coordinating centre, 
and at the Istituto Dermopatico dell’Immacolata in Rome. 
Participant enrolment was carried out following informed 
consent approval. Inclusion criteria were extended to 
encompass patients with atypical variants who were una-
vailable at the time of enrolment (for example, patients who 
were deceased), upon consent provided by their families.

In line with clinical practice, each patient underwent 
appropriate follow-up at their reference centre, consisting 
of quarterly clinical monitoring and 6-monthly blood sam-
pling to assess autoantibody titres. Patients whose diagno-
sis of an atypical pemphigus variant could not be confirmed 
by the abovementioned criteria were excluded from the 
analysis.

What is already known about this topic?

•	 Although the clinical, epidemiological and pathogenic profiles of classical pemphigus variants are well characterized, less is known 
about atypical forms.

What does this study add?

•	 This is the first multicentric study, to our knowledge, to collect demographic, pathological, clinical, comorbidity and treatment data 
about atypical pemphigus variants.
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Demographic and clinical characteristics of the 
patients

Demographic data included date of birth, sex, age at dis-
ease onset, age at diagnosis and, when applicable, date and 
cause of death. Pathological characteristics comprised the 
dates of disease onset and diagnosis, the interval between 
these events, and time to remission, expressed in months. 
Clinical features were recorded based on cutaneous and 
mucosal involvement, with specification of the affected 
sites. Disease severity was assessed using the Pemphigus 
Disease Area Index.

Comorbidity and pharmaceutical prescriptions

Comorbidities were categorized according to the affected 
part of the body (e.g. cardiovascular disease, pulmonary dis-
ease). For patients with PNP, comorbidities were assessed 
in terms of associated malignancy, detailing their type and 
onset. Administered treatments were categorized into top-
ical and systemic.

Statistical analysis

Data were analysed descriptively using Stata software 
(version 16).105 In all analyses, a two-sided P value < 0.05 
was considered statistically significant.102 Demographic, 
pathological and clinical characteristics were retrieved. 
Histological data included acantholysis, vacuolar degenera-
tion, eosinophilic spongiosis, cell necrosis and cell infiltrate 
(lymphocytic, eosinophilic or neutrophilic). For DIF examina-
tions, parameters included intercellular, junctional or mixed 
intracellular-junctional deposits, exclusive deposits of IgG, 
IgA, C3 and mixed ones (C3–IgA or IgG–IgA). IIF test data 
included the substrate used and the antibody class involved 
(IgA or IgG). Exclusive or combined positivity with antibodies 
targeting Dsg-1 and -3 was analysed by ELISA. For patients 
with PNP, additional markers such as BP180, BP230 and 
envoplakin were considered.

Treatments included topical steroids or systemic thera-
pies [steroids, immunosuppressants, rituximab, dapsone, 
acitretin, colchicine and intravenous immunoglobulin (IVIG)]. 
For PIgA and PH, the study also evaluated the potential for 

Figure 1  Clinical manifestations of paraneoplastic pemphigus. (a) Severe mucositis of labial mucosa, gingiva and nose. (b) Multiple severe mucosal 
involvement of the conjunctiva, nose, oral cavity and perioral area. (c) Erosions on penis mucosa and lichenoid-like skin lesions.

Figure 2  (a) Arc-shaped skin lesions in patients with IgA pemphigus localized on the dorsal region. (b) Crusted lesions on the scalp and the trunk in a 
patient with pemphigus herpetiformis (PH). (c) Multiple tiny intraepidermal blisters on an erythematous background localized on the arm in a patient 
with PH.
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combined systemic steroids–dapsone treatment to reduce 
the average time to remission, and the time to remission 
related to exclusive steroid-based therapy. Differences in 
demographic and clinical features were evaluated in each 
subgroup using Fisher’s exact test for categorical variables. 
A Student’s t-test was used to evaluate the eventual associ-
ation between combined systemic steroids–dapsone treat-
ment and reduction of time to remission.

Results

Demographic and clinical characteristics

Collectively, 61 patients were selected; specifically, 13 
patients were diagnosed with PNP, 26 with PIgA and 22 
with PH (Table 1). Female patients were the most prevalent 
sex, comprising 39 of 61 patients (64%) compared with 22 
male patients (36%), with an overall sex ratio of 1.77.

Laboratory findings

Laboratory findings are summarized in Table 2 and Figure 4.  
In patients with PNP, IIF consistently demonstrated IgG 
reactivity on rat bladder epithelium and only one patient also 
exhibited IgG positivity on both monkey oesophagus and 
salt-split skin (SSS) substrates. Within the PIgA group, IIF 
identified IgA deposits in 40% (4/10) of patients on monkey 
oesophagus and in 20% (2/10) on SSS. Among patients with 
PH, IgG was detected in eight patients on monkey oesoph-
agus, in three on SSS and in one on both substrates. Owing 
to limited availability of specific antigen panels in our centre, 
antibodies such as anti-Dsc and antiperiplakin were not rou-
tinely assessed.

Immunoblotting was performed in a small subset of 
patients (n = 9) exclusively for research purposes, and not 
as part of standard diagnostic evaluation. In four patients 
with PNP, it revealed reactivity against desmoplakin 1 and 
2 (n = 3), Dsg-1 and -3 (n = 1) and alpha-2-macroglobulin-like 
protein 1 (n = 1). In patients with PIgA, immunoblotting was 

performed in four patients, demonstrating exclusive IgA 
reactivity in three and concurrent IgA and IgG positivity 
in one. In the patients with PH, immunoblotting was per-
formed in a single case, yielding positivity for desmoplakin 
1, envoplakin and periplakin.

Comorbidity

PNP-associated neoplasms included both haematological 
and solid tumours. Haematological malignancies comprised 
non-Hodgkin lymphoma (n = 3), chronic lymphocytic leukae-
mia (n = 2), and Castleman disease (n = 1). Solid tumours 
included breast cancer (n = 3), lung cancer (n = 2) and single 
patients with melanoma, rectal carcinoma, Kaposi sarcoma, 
urothelial carcinoma and pancreatic cancer. Comorbidity 
data for PIgA and PH are summarized in Table 3.

Treatment

The great majority of the patients received both systemic 
and topical steroids. Regarding PNP, treatment was applied 
according to 2023 EADV guidelines for PNP.104

The time-to-remission calculations did not yield meaning-
ful results owing to the small sample size. For PIgA, com-
bination therapy with systemic steroids and dapsone was 
administered in 35% (9/26) of patients, with no significant 
improvement in time to remission compared with the global 
median value of 19.3 months [interquartile range (IQR) 
3.0–60.8, P = 0.68]. Perhaps because of the small cohort, 
combined therapy in these nine patients did not significantly 
shorten time to remission compared with systemic steroids 
alone (P = 0.33).

There was also no improvement in time to remission in 
patients with PH treated with combined therapy compared 
with the median time to remission (12.2 months, IQR 6.0–
26.9, P = 0.54). A direct comparison of time to remission 
between patients treated solely with systemic steroids and 
those receiving combination therapy was not performed 
owing to the small sample size. Treatment data are summa-
rized in Table 1.

Discussion

To date, to the best of our knowledge, atypical variants 
of pemphigus have only been analysed in terms of their 
prevalence within the broader pemphigus population. For 
instance, in a recent study from our group, atypical variants 
accounted for 4% of 149 patients with pemphigus, includ-
ing three patients each with PIgA and PNP.106 Collectively, 
female patients predominated both overall and within single 
subtypes. As expected, disease onset at a young age is 
quite rare, with only three patients’ cases reported (one of 
PH and two of PIgA).1,84,85,107 Regarding therapies, the 2020 
EADV guidelines on classical pemphigus variants introduced 
rituximab as a first-line treatment for classic forms.108,109 As 
a result of the publication of these guidelines and the mixed 
perspective–retrospective character of our series, rituximab 
was mainly used in those patients with severe/recalcitrant–
relapsing disease, rather than as a first-line drug.

Looking first at our findings in the PNP group, the mean age 
of onset in the current study aligns with the literature,28,110 

Figure 3  Immunofluorescence (× 10) in a patient with paraneoplastic 
pemphigus showing both intercellular (thick arrow) and junctional 
deposits (thin arrow). Detail (× 20) in the lower-left corner.
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Table 1  Baseline characteristics, clinical features and treatments of atypical variants

Baseline characteristics
Paraneoplastic pemphigus group

(n = 13)
IgA pemphigus group 

(n = 26)
Pemphigus herpetiformis group

(n = 22)

Female sex 7 (54) 16 (62) 16 (73)
Age at onset (years), median (range) 70.6 (43.1–86.8) 62.2 (3.8–81.0) 49.4 (5.4–84.4)
Age at diagnosis (years), median 
(range)

71.1 (46.9–86.9) 63.6 (4.0–82.4) 52.3 (5.9–85.9)

Diagnostic delay (months), median 
(range)

3.0 (0.0–45.6) 9.5 (1.0–140.0) 2.0 (0–30.4)

Mortality rate 6/11 (55) 1/26 (4) 1/17 (6)
Clinical features 12 26 19
  Oral mucosa 12 (100) 2 (8) 4 (21)
  Other mucosa involved
    Ocular 5 (42) – –
    Genital 5 (42) – –
    Pharyngeal/laryngeal 4 (33) – –
    Digestive tract 2 (17) – –
  Skin lesions 10 (83) 26 (100) 19 (100)
  Skin + mucosa 10 (83) 26 (100) 19 (100)
Treatments 11 26 19
  Topical steroids 10 (91) 25 (96) 17 (89)
  Systemic steroids 11 (100) 22 (85) 19 (100)
  Immunosuppressants 3 (27) 4 (15) 7 (37)
  Rituximab 4 (36) 0 2 (11)
  IVIG 4 (36) 1 (4) 0
  Dapsone – 9 (35) 4 (21)
  Acitretin – 4 (15)
  Colchicine – 2 (8)
  Systemic steroids + dapsone – 9 (35) 4 (21)

Data are n (%) unless otherwise specified. IVIG, intravenous immunoglobulin.

Table 2  Laboratory findingsa

Parameters
Paraneoplastic pemphigus group

(n = 13)
IgA pemphigus group 

(n = 26)
Pemphigus herpetiformis 

group (n = 22)

Histology 11 (85)b 26 (100) 22 (100)
  Acantholysis 4 (40) 14 (54) 16 (73)
  Vacuolar degeneration 4 (40) – –
  Spongiosis – 5 (19) 12 (55)
  Epidermal detachment 5 (50) – –
  Necrosis 3 (30) – –
  Bandlike lymphocytic infiltrate 7 (70) – –
  Eosinophilic infiltrate – 10 (38) 20 (91)
  Neutrophilic infiltrate – 19 (73) 8 (36)
  Lymphocytic infiltrate – 20 (77) 14 (64)
DIF (patients with positive results) 11 (100) 25 (96) 21 (100)
  Exclusive intercellular deposit 6 (55) 20 (80) 19 (90)
  Exclusive junctional deposit 3 (27) 1 (4) 0
  Mixed intercellular–junctional deposit 2 (18) 4 (16) 2 (10)
  IgG only – 0 2 (10)
  IgA only – 16 (64) 0
  C3 only – 0 0
  C3 + IgA – 9 (36) 2 (10)
  IgG + IgA – 2 (8) 3 (14)
IIF (patients with positive results) 8/9 (89) 6/10 (60) 13/15 (87)
ELISA (patients with positive results) 10/11 (91) 7/24 (29) 16/21 (76)
  Dsg-1 only 1 (10) 1 (14) 9 (56)
  Dsg-3 only 2 (20) 0 0
  Dsg-1 + Dsg-3 6 (60) 6 (86) 7 (44)
  BP180 only 0 – –
  BP230 only 0 – –
  Envoplakin only 1 (10) – –

Data are n (%). BP bullous pemphigoid antigen; Dsg, desmoglein; DIF, direct immunofluorescence; ELISA, enzyme-linked immunosorbent assay; IIF, 
indirect immunofluorescence. aBlank cells indicate parameters that were not calculated for the respective variant, whereas a value of ‘zero’ denotes 
that no cases were identified in the analysis. bAlthough the total number of patients with positive histology cases is 11, specific data were available 
for only 10 patients.
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with the female patient predominance in our series agree-
ing with a Chinese study but contrasting with a French one 
(58.5% male patients).25,111 According to the literature, PNP 
was confirmed as the pemphigus variant associated with 
the poorest prognosis.25,44 Oral involvement was present in 
all patients with PNP, with the tongue being the main site of 
the erosions, followed by the lips and vermillion, resulting in 
extremely painful lesions and severe functional impairment. 
Consistent with the literature, the oral cavity is often one 
of the earliest sites of disease manifestation, and in some 
patients it may be the only one, with other mucosal areas 
becoming involved at a later stage.112 In our series, patients 
with PNP showed a predominance of multiple mucosal 
involvement, with seven patients vs. five with exclusive oral 
involvement. The early presentation and marked severity of 
oral lesions underscore the need to consider PNP in the dif-
ferential diagnosis and support a multidisciplinary diagnostic 
strategy. All patients had an associated neoplasm, and in line 
with some reports in the literature, solid tumours were more 
prevalent than haematological ones.113,114

On histology our patients with PNP reported 40% (4/10) 
acantholysis and 30% (3/10) necrosis, whereas a recent 
review reported higher percentages (57% and 46%, respec-
tively).28 Aligning with most of the reviews, our patients with 
PNP exhibited intercellular deposits on DIF (55%, 6/11), fol-
lowed by junctional (27%, 3/11) and mixed intercellular–junc-
tional ones (18%, 2/11).104,115 Although mixed deposits have 
a specificity of 97% for the diagnosis of PNP, their sensitiv-
ity is relatively low, as this pattern is observed in fewer than 
half of the patients.112,115–117

Among the substrates used for IIF, rat bladder proved 
the highest sensibility, showing positivity in 88% (7/8) of 
patients with PNP,104,118 whereas monkey oesophagus and 
SSS were positive in 25% (2/8) and 38% (3/8), respectively. 

Consistent with most reviews, intercellular staining was pre-
dominant over junctional and intercellular–junctional stain-
ing. 112 Although this finding agrees with a Japanese study,28 
it differs from a French one, where mixed deposits at IIF 
were reported in 27% of patients.115 As expected, Dsg-1 
and -3 were the main targets detected by ELISA (80%, 8/10, 
Dsg-1 or Dsg-3);104 however, the predominance of Dsg-3 
over Dsg-1 was minimal, differing by only 1 patient.113,119 
Consistent with other studies, a positive response to BP230 
and BP180 antigens was detectable in < 40% of patients 
with PNP. Envoplakin was found in < 30% of patients, 
despite several studies reporting positivity rates exceeding 
60%.19,113

A schematic summary of the main differential diagnosis 
is proposed in Table 4 to help clinicians in distinguishing 
clinical presentations resembling PNP. Following the EADV 
task force guidelines for PNP therapy,104 all patients with 
PNP enrolled in this study received systemic steroids. 
Additionally, some patients required IVIG and nonsteroid 
immunosuppressants. Rituximab was administered to four 
patients (one affected by melanoma and Castleman disease; 
the second with breast and rectal cancer; the third with pan-
creatic and lung cancer; and the fourth with chronic lym-
phocytic leukaemia and non-Hodgkin lymphoma). Rituximab 
and ibrutinib were introduced later in the treatment course 
of the fourth patient, leading to a slow improvement in dis-
ease status before the patient’s death.

Turning to our findings in the PIgA group, reviews about 
PIgA have indicated a slight female patient prevalence 
(sex ratio of 1.1); however, in our study the female patient 
prevalence was more pronounced (62%, 16/26).107 Given 
PIgA rarity, estimations of mortality rates and comparison 
with the literature on age of onset could not be achieved. 
Clinically, PIgA typically presents with flaccid blisters on an 

Figure 4  Graphical representation of the histological findings in the study population, stratified by subgroup. In this cohort, acantholysis was 
prominently represented in IgA pemphigus (PIgA) and pemphigus herpetiformis (PH) and correlated with a bullous phenotype. Necrosis and 
epidermal detachment were only seen in paraneoplastic pemphigus (PNP).
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erythematous-brownish base filled with clear fluid, then 
evolving into pustules and later annular crusts. Accordingly, 
skin lesions were often accompanied by pruritus and pain, 
whereas mucosal surfaces generally showed no involve-
ment. Although typically observed in flexural areas, the 

trunk and extremities were the most commonly affected 
areas in our cohort.51 No malignancies were observed in 
patients with PIgA, but new comorbidities such as asthma 
and allergic rhinoconjunctivitis were noted.53–60,107

On histology, acantholysis was detected in more than half 
of the patients [54% (14/26) vs. 61.1% the in literature], while 
eosinophilic spongiosis showed lower values [19.2% (5/26) 
vs. 53% in the literature].107 Regarding cell infiltrates, the lit-
erature describes isolated neutrophils as the most frequent, 
followed by mixed neutrophilic–eosinophilic infiltrates and, 
lastly, lymphocytic or eosinophilic infiltrates.107 Unlike other 
reviews, our study detected a smaller number of patients 
with PIgA with exclusive neutrophilic infiltrates, with mixed 
lymphocyte–neutrophilic infiltrates being the predominant 
pattern. The DIF findings in this study resemble those 
reported in other series, primarily showing IgA intercellular 
deposits [64% (16/25) vs. 72.7% in the literature], followed 
by IgA–C3 [36% (9/25) vs. 10.6%] and IgG–IgA deposits 
[8% (2/25) vs. 3%].107 Positivity for autoantibodies against 
Dsg-1 and -3 detected by ELISA closely aligned with the 
literature.107 ,120 –122 Notably, the copresence of Dsg-1 and -3 
in 86% (6/7) of our patients with PIgA represents an original 
finding not previously documented.

A schematic summary of the main differential diagnosis 
in PIgA is proposed in Table 5. Owing to the many clinical 
and histopathological similarities, some experts suggest 
that PIgA and Sneddon–Wilkinson disease may represent 
different manifestations of the same disease spectrum 
rather than truly distinct entities.123,124 Given the absence 
of specific guidelines, it is important to note that all final 
diagnoses were established through an integrated assess-
ment of the clinical presentation, histological features and 
immunopathological data. Despite a 2020 review advocating 
combination therapy for PIgA, our cohort showed an equal 
distribution between patients on steroid monotherapy and 
those receiving additional agents.107

Finally, turning to findings related to PH, in a recent work 
by Costa et  al., 54% of patients with PH were female 
patients, whereas our study revealed significantly higher 
percentages (73%, 16/22).85 The median age at onset in our 
cohort was lower than the usual range of between 50 and 
60 years. Given PH rarity, estimating mortality rates was not 
feasible. In accordance with the literature, mucous mem-
branes were usually spared in our patients with PH, whereas 
cutaneous involvement resembled that of dermatitis her-
petiformis, including erythematous-brownish, vesicular, bul-
lous or papular lesions, usually along with severe pruritus.84 
Furthermore, we observed new associated comorbidities, 
such as asthma, atopic dermatitis, allergic rhinoconjunctivi-
tis, breast cancer and anal canal cancer.72,89–101

On histology, in our patients with PH, acantholysis was 
reported with higher percentages than in the literature [73% 
(16/22) vs. 51%], whereas eosinophilic spongiosis showed 
lower values [55% (12/22) vs. exceeding 70%].85 Contrasting 
with the literature, our series exhibited higher percentages 
of mixed eosinophilic–neutrophilic [32% (7/22) vs. 29%] and 
neutrophilic–lymphocytic infiltrates [64% (14/22) vs. 11%].86 
The inflammatory infiltrate was predominantly eosinophilic 
in 91% (20/22) of patients (83% in the literature), whereas 
neutrophils were found in 36% (8/22), with exclusively neu-
trophilic infiltrates observed in 5% (1/22) of patients (9% in 
the literature).85

Table 3  Comorbidities in patients with IgA pemphigus (PIgA) and 
pemphigus herpetiformis (PH)

Comorbidities n (%)

PIgA group (n = 26)
  Cardiovascular
    Hypertension 5 (19)
    Hypertrophic cardiomyopathy 1 (4)
    Infarction 1 (4)
  Digestive system
    Hepatitis C 1 (4)
    Ascites 1 (4)
  Pulmonary
    Chronic obstructive pulmonary disease 1 (4)
  Endocrine
    Hypothyroidism 2 (8)
    Thyroiditis 2 (8)
  Autoimmune
    Polymyalgia rheumatica 1 (4)
  Allergological
    Atopic dermatitis 1 (4)
    Asthma 2 (8)
    Allergic rhinoconjunctivitis 3 (12)
  Metabolic
    Diabetes 5 (19)
    Hypercholesterolaemia 3 (12)
  Others
    Osteoporosis 1 (4)
    Anaemia 1 (4)
    Spherocytosis 1 (4)
    Post-traumatic tetraplegia 1 (4)
    Past hepatitis B infection 2 (8)
    Endometriosis 1 (4)
    Glaucoma 1 (4)
    Seronegative arthritis and hyperuricaemia 1 (4)
    Cryoglobulinaemia 1 (4)
    Monoclonal IgA gammopathy 1 (4)
PH group (n = 19)
  Cardiovascular
    Hypertension 3 (16)
    Chronic atrial fibrillation 1 (5)
  Digestive system
    Hepatitis B 1 (5)
    Sigmoid diverticulosis 1 (5)
    Antral gastritis 1 (5)
    Gastroesophageal reflux disease 1 (5)
  Pulmonary
    Pulmonary fibrosis 1 (5)
  Endocrine
    Hypothyroidism 2 (11)
  Autoimmune
    Autoimmune thyroiditis 1 (5)
  Allergological
    Atopic dermatitis 1 (5)
    Asthma 1 (5)
  Metabolic
    Diabetes 1 (5)
  Others
    Osteoporosis 1 (5)
    Anaemia 1 (5)
    Recurrent herpes simplex infections 1 (5)
  Malignancies
    Breast cancer 1 (5)
    Prostate cancer 1 (5)
    Anal cancer 1 (5)
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Table 4  Differential diagnosis of paraneoplastic pemphigus (PNP)

Condition Clinical features Histological features IF features

PNP m: thickened haemorrhagic slough and erosions; necrotic 
crusts. Lateral border of the tongue, vermillion and lips
s: heterogeneous skin lesions. Involvement of palms, soles 
and frequently paronychial tissues
Frequent internal organ involvement. Association with solid or 
haematological malignancy

Acantholysis, bandlike 
lymphocytic infiltrates, necrosis, 
vacuolar degeneration and 
epidermal detachment

DIF: Intercellular IgG 
deposits, eventually 
concurrent IgG BMZ 
deposits
IIF: Similar to DIF. Specificity 
of rat bladder substrate
ELISA: Dsg-1 and -3, plakin 
family members, BPAg and 
α2ML1

PV m: ragging pattern superficial erosions. Gingiva, soft and hard 
palate, floor of the mouth, posterior pharynx labial mucosa, 
and less frequently the tongue
s: flaccid bullae that rupture lead to erosions with crust

Suprabasal acantholysis with 
intraepidermal blisters

DIF: Intercellular IgG and C3 
deposits, tombstone-like 
morphology
IIF: Intercellular IgG deposits
ELISA: Dsg-3 and -1

BP m: mucous involvement only in 10–35% of patients
s: tense pruritic blisters on healthy or erythematous skin. In 
people with skin of colour, lesions may develop on violaceous 
or hyperpigmented skin. Possibility of eczematous plaques or 
prurigo-like lesions

Subepidermal blisters, superficial 
dermal infiltrates of lymphocytes, 
eosinophil and histiocytes

DIF: IgG and C3 at BMZ
IIF: IgG at BMZ
ELISA: BPAg

MMP m: persistent painful erosions on gingiva, tongue, and buccal, 
palatal and eye mucosa. Other sites may be involved
s: involved in 25–35% of patients. Small vesicles or bullae on 
an erythematous/urticarial base. Mainly scalp, head, neck and 
upper trunk
Anti-laminin 332 antibodies are associated with a higher risk of 
neoplasia, especially solid tumours

Subepidermal blister, superficial 
dermal infiltrate of lymphocytes, 
eosinophils and histiocytes

DIF: IgG and C3 at BMZ
IIF: IgG anti-BMZ detection 
in some patients
ELISA: BPAg

SJS/TEN m: erythema evolving into painful erosions. Buccal, ocular and 
genital mucosa. The oral cavity, vermillion and lips are almost 
invariably involved with painful haemorrhagic erosions coated 
by greyish-white pseudomembranes and crusts. Conjunctival 
lesions include mainly hyperaemia, erosions, chemosis, 
photophobia and lacrimation
s: confluent purpuric and erythematous macules evolving into 
flaccid blisters and epidermal detachment. In people with skin 
of colour, lesions may appear as greyish, dark brown or 
purplish. Trunk and upper limbs
Linked to specific drugs; frequent extracutaneous symptoms; 
abrupt onset

Full-thickness necrosis of the 
epidermis associated with mild 
mononuclear cell infiltrate

Negative or nonspecific

EM major m: present in up to 70% of patients and most often limited to 
the oral cavity
s: highly regular, circular, weal-like erythematous papules or 
plaques that usually evolve into targetoid lesions. In people 
with skin of colour, papules may appear as violaceous, dusky 
or hyperpigmented. Symmetric presentation. Mostly acral 
distribution on the extensor surface of extremities, face and 
genitals
Abrupt onset; mostly occurs in paediatric ages and young 
adults. Usually related to recurrent HSV infections. Anamnesis 
check for other similar episodes

Perivascular mononuclear 
infiltrate; oedema of the upper 
dermis; apoptosis of 
keratinocytes, with focal 
epidermal necrosis and 
subepidermal bulla formation; 
complete necrosis of epidermis 
in patients with severe cases

Negative or nonspecific

Acute 
GVHD

m: none
s: Faint, erythematous macules with an early perifollicular 
pattern and late progression to an erythematous or bullous 
pattern. In people with skin of colour, lesions may initially 
present as hyperpigmented or violaceous macules, 
progressing in the later stages to hyperpigmented or 
violaceous plaques, or developing a bullous appearance. On 
any skin surface
On average 20–80% of patients undergoing allogeneic bone 
marrow transplantation, about 10–30 days after infusion
Frequent association with internal disorders other than skin

Basal vacuolization of DEJ; 
necrotic epidermal cells; 
lymphocytic infiltrates; 
subepidermal clefts; separation 
of epidermis from dermis
The histological findings are 
described in order of GVHD 
four-stage grading

Negative or nonspecific

Lichen 
planus

m: painful milky-white reticulated papules, possible erosion
s: flat-topped, pink to violaceous, shiny, and pruritic polygonal 
papules

Hyperkeratosis increased 
granular layer, irregular acanthosis 
liquefaction degeneration of the 
basal cell layer, colloid bodies at 
the DEJ and bandlike 
mononuclear infiltrate

DIF: DEJ fibrin and IgM 
deposits
Less frequently IgA, IgG and 
C3 in the colloid bodies

α2ML1, alpha-2-macroglobulin-like protein 1; BMZ, basement membrane zone; BP, bullous pemphigoid; BPAg, bullous pemphigoid antigen; DEJ, dermo-
epidermal junction; DIF, direct immunofluorescence; Dsg, desmoglein; ELISA, enzyme-linked immunosorbent assay; EM, erythema multiforme; GVHD, 
graft-versus-host disease; HSV, herpes simplex virus; IIF, indirect immunofluorescence; m, mucosal lesions; IF, immunofluorescence; MMP, mucous 
membrane pemphigoid; PV, pemphigus vulgaris; s, skin lesions; SJS/TEN Stevens–Johnson syndrome/toxic epidermal necrolysis.
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On DIF intercellular IgG–C3 deposits were the most 
prevalent, with exclusive IgG deposits constituting only 
10% (2/21). In contrast, the literature shows a slight pre-
dominance of exclusive IgG deposits (49%) over IgG–C3 

copresence (40%).85 In ELISA studies, the literature iden-
tifies the following percentages: Dsg-1 (32%), Dsg-3 (7%), 
both (4%) and a variable combination of Dsg and Dsc in 
even rarer instances.47,75,78,85,87,125–128 In our study, Dsg-1 

Table 5  Differential diagnosis of IgA pemphigus (PIgA) and pemphigus herpetiformis (PH)

Condition Clinical features Histological features IF features

PIgA m: rarely involved
s: SPD and IEN-type forms: sterile pustules
PF-like form: flaccid blisters with crusting

Scarce acantholysis
SPD-type: subcorneal 
neutrophilic infiltrates
IEN-type: intraepidermal 
neutrophilic infiltrates

DIF: IgA deposits in upper 
epidermis
IIF: IgA deposits in upper 
epidermis
ELISA: Dsc-1

SWD m: rarely involved
s: sterile pustules; eruption in cyclical pattern, 
coalescence in annular pattern and eventually burst 
to form crusted plaques
Acute onset

Subcorneal pustules filled with 
polymorphonuclear leucocytes 
and occasional eosinophils; 
dermal perivascular infiltration 
with neutrophils; mild 
spongiosis

DIF: usually not relevant
IIF: usually not relevant

LABD m: oral and conjunctival erosions and scarring, in 
nearly 50% of patients
s: scattered, tense bullae on a background of 
noninflamed skin; possible herpetiform appearance; 
mainly trunk and extremities, but also scalp, genital 
area or face

Subepidermal blisters with 
mainly neutrophilic infiltrates; 
cluster of jewels pattern

DIF: Linear pattern IgA 
deposits at BMZ
IIF: IgA and C3 at BMZ

PF m: rare involvement
s: flaccid blisters with crusting; trunk and seborrhoeic 
areas

Subcorneal acantholysis DIF: intercellular IgG and C3 
deposits
IIF: intercellular IgG 
deposits
ELISA: Dsg-1

Pustolar 
psoriasis

m: none
s: palmoplantar pustulosis: only palms and soles. 
Chronic onset
Generalized pustular psoriasis: burning, fiery-red 
erythema topped by pinpoint sterile yellow pustules 
in clusters all over the body. In people with skin of 
colour, lesions may develop on violaceous or 
hyperpigmented skin. Frequent general 
symptomatology, nail and hair lesions 
Acute onset

Intraepidermal pustules with 
different stages of 
involvement; early subcorneal 
infiltrates of neutrophils and 
slight acantholysis; late scaly 
crusts with neutrophils

Negative or nonspecific

Bullous 
impetigo

m: none
s: superficial multiple flaccid bullae with yellowish 
and slightly turbid exudate surrounded by 
erythematous or violaceous halo and easily rupture, 
showing shallow moist erosions surrounded by 
healthy skin, extremities, face and intertriginous 
areas
The lesions are infectious

Subepidermal blisters; 
sporadic neutrophils, 
Gram-positive cocci and 
acantholytic cells, and mixed 
inflammatory cell infiltrate in 
the papillary dermis

Negative or nonspecific

PH m: rare involvement
s: erythematous-brownish or violaceous, vesicular, 
bullous or papular lesions; severe pruritus and 
symmetry of the lesions; mainly abdomen, gluteus, 
face and extensor surfaces of the extremities

Eosinophilic spongiosis in the 
mid-subcorneal epidermis; 
microabscesses in the 
mid-subcorneal epidermis; 
acantholysis, if present, 
emerges later

DIF: IgG and C3 superficial 
intraepithelial intercellular 
deposits (PF-type pattern). 
IgG and C3 deposits can be 
found deeper in the 
epidermidis (PV-type 
pattern)
IIF: IgG and C3 intercellular 
deposits
ELISA: mainly Dsg-1, but 
also Dsc-1 and Dsg-3

Dermatitis 
herpetiformis

m: none
s: tense blisters with intense pruritus; extensor 
surfaces, scalp, buttocks and back

Subepidermal blistering; 
neutrophilic microabscesses at 
the tips of dermal papillae

DIF: haphazard granular IgA 
deposition
IIF: IgA anti-endomysium
ELISA: epidermal 
transglutaminase

α2ML1, alpha-2-macroglobulin-like protein 1; BMZ, basement membrane zone; DIF, direct immunofluorescence; Dsc, desmocollin; Dsg, desmoglein; 
ELISA, enzyme-linked immunosorbent assay; IEN, intercellular epidermal neutrophilic; IF, immunofluorescence; IIF, indirect immunofluorescence; 
LABD, linear IgA bullous dermatosis; m, mucosal lesions; PF, pemphigus foliaceus; PV, pemphigus vulgaris; s, skin lesions; SPD, subcorneal pustular 
dermatosis; SWD, Sneddon–Wilkinson disease.
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also emerged as the main target, whereas the copres-
ence of Dsg-1 and -3 was also notably frequent (44%, 
7/16). None of the patients showed exclusive positivity 
for Dsg-3.

A schematic summary of the main differential diagnosis 
for PH is provided in Table 5. According to the literature, 
PH therapy relied mainly on steroids and just a minority of 
patients required further treatments.47,85

In conclusion, this is the first multicentre study, to our 
knowledge, to systematically enrol and describe a large 
cohort of patients with atypical pemphigus. Predominantly 
affecting adult female patients, the three variants of atypical 
pemphigus exhibited significant clinical polymorphism and 
frequent association with multiple comorbidities, some of 
which were newly identified. For patients with PNP, the sex 
distribution and laboratory findings were partially consistent 
with the existing literature. Acantholysis was the main his-
tological feature in PIgA and PH, correlating with a bullous 
clinical pattern, while eosinophilic spongiosis and neutro-
philic pustules, seen less frequently, were associated with 
pustular lesions. These observations underscore a consist-
ent correlation between clinical morphology and histological 
patterns. Concerning ELISA findings across all three atypical 
variants, Dsg-1 and -3 showed frequent associations, but 
Dsg-3 was rarely found alone. Despite the Dsg compensa-
tion theory, Dsg-1 and -3 copresence was negative in the 
majority of patients with PNP who had mucocutaneous 
lesions, thus underlying the complexity of the pathogene-
sis involving targets other than Dsg. Conversely, in PIgA and 
PH, mucocutaneous manifestations were mainly associated 
with Dsg-1 and -3 copresence.

The limited availability of data and the polymorphic clinical 
presentation of atypical pemphigus variants often lead to 
misdiagnosis and significant delays in diagnosis, sometimes 
extending over several years. Notably, such delays were not 
observed in our cohort, probably owing to the inclusion of 
only specialized referral centres. To optimize patient man-
agement and in accordance with the recent EADV guide-
lines on PNP,104 it is crucial to encourage steroid-sparing 
treatment strategies in patients with PIgA and PH, with 
rituximab recommended as a first-line option.
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