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Abstract

Background—Paraneoplastic pemphigus (PNP), also called paraneoplastic autoimmune 

multiorgan syndrome (PAMS), is a rare autoimmune disease with mucocutaneous and multi-

organ involvement. PNP/PAMS is typically associated with lymphoproliferative or haematological 

malignancies, and less frequently with solid malignancies. The mortality rate of PNP/PAMS is 

elevated owing to the increased risk of severe infections and disease-associated complications, 

such as bronchiolitis obliterans.

Objectives—These guidelines summarise evidence-based and expert-based recommendations 

(S2k level) for the clinical characterization, diagnosis, and management of PNP/PAMS. They have 

been initiated by the Task Force Autoimmune Blistering Diseases of the European Academy of 

Dermatology and Venereology with the contribution of physicians from all relevant disciplines. 

The degree of consent among all task force members was included.

Results—Chronic severe mucositis and polymorphic skin lesions are clue clinical characteristics 

of PNP/PAMS. A complete assessment of the patient with suspected PNP/PAMS, requiring 

histopathological study and immunopathological investigations, including direct and indirect 

immunofluorescence, ELISA and, where available, immunoblotting/immunoprecipitation, is 

recommended to achieve a diagnosis of PNP/PAMS. Detection of anti-envoplakin antibodies 

and/or circulating antibodies binding to the rat bladder epithelium at indirect immunofluorescence 

is the most specific tool for the diagnosis of PNP/PAMS in a patient with compatible clinical and 

anamnestic features. Treatment of PNP/PAMS is highly challenging. Systemic steroids up to 1.5 

mg/kg/day are recommended as first line option. Rituximab is also recommended in patients with 

PNP/PAMS secondary to lymphoproliferative conditions but might also be considered in cases of 

PNP/PAMS associated with solid tumours. A multidisciplinary approach involving pneumologists, 

ophthalmologists and onco-haematologists is recommended for optimal management of the 

patients.
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Conclusions—These are the first European guidelines for the diagnosis and management of 

PNP/PAMS. Diagnostic criteria and therapeutic recommendations will require further validation 

by prospective studies.
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INTRODUCTION

Paraneoplastic pemphigus (PNP), also called paraneoplastic autoimmune multiorgan 

syndrome (PAMS) is a potentially life-threatening autoimmune disease with 

mucocutaneous and multi-organ involvement typically associated with lymphoproliferative 

or haematological malignancies1–5. It is a very rare disease and there is little data 

allowing an estimation of its incidence and prevalence6. Based on published reports, 

one may nevertheless estimate that the incidence of PNP/PAMS is less than one new 

case per million inhabitants per year. Although there has been so far no consensus 

on and validation of diagnostic criteria for PNP/PAMS, most patients with PNP/PAMS 

show the following characteristics: (1) severe chronic stomatitis with multi-site mucosal 

involvement accompanied by variable cutaneous lesions; (2) association with an underlying 

neoplasm, which is either known at time of diagnosis of PNP/PAMS or is subsequently 

detected; (3) histopathologically, a variable combination of intraepithelial acantholysis, 

keratinocyte necrosis, vacuolar interface dermatitis and/or subepidermal blistering; (4) 

deposits of immunoreactants (IgG and/or C3) on the membrane of keratinocytes as well 

as along the epidermal and/or epithelial basement membrane zone (BMZ) by direct 

immunofluorescence (DIF) microscopy; (5) reactivity with rat bladder transitional epithelia 

by indirect immunofluorescence (IIF) studies; (6) binding to a variable set of autoantigens, 

including members of the plakin family, as detected by either immunoprecipitation, 

immunoblotting or ELISA1, 7–13.

Initially, a complex of 5 antigens with molecular weights of 250, 230, 210, 190 and 170 

kDa was detected by immunoprecipitation from radiolabeled keratinocyte extracts in the 

sera of patients, as reported by Anhalt et al1. Subsequent studies demonstrated that PNP/

PAMS sera typically react with members of the plakin family of proteins, most often with 

envoplakin10, 13–15, periplakin8, 10, 13, desmoplakin I and II10, 11, and, less frequently, with 

BP23010, plectin10, 16, and epiplakin17. Furthermore, binding to different cadherins, such as 

desmoglein 1 (Dsg1) and 3 (Dsg3)9, desmocollin 1 (Dsc1), 2 (Dsc2) and 3 (Dsc3)18 is also 

variably found. Up to 70% of PNP/PAMS sera show reactivity to α−2-macroglobulin-like 

protein 1 (A2ML1), initially described as the p170 kDa antigen12, 19 and most recently, 

transglutaminase 1 has been reported as target antigen20.

In 2001, Nguyen et al. proposed the acronym PAMS to emphasize its potential multi-organ 

involvement and its polymorphic mucocutaneous features3. According to these authors, 

the use of the term “PNP” might be misleading since patients with pemphigus vulgaris 

associated with underlying malignancy could be incorrectly diagnosed with “PNP” despite a 
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very different immunologic profile and prognosis. They concluded that PNP would have 

been more properly regarded as a single pemphigus-like mucocutaneous phenotype of 

PAMS21, 22.

There is direct and indirect evidence indicating that both humoral and cell-mediated 

autoimmune responses are involved in the pathogenesis of PNP/PAMS. These autoreactive 

responses are mainly directed against components of adhesion complexes and of the BMZ of 

different stratified epithelia2, 3.

Lymphoproliferative and other haematological malignancies are the most frequently and 

characteristically associated neoplasms23–26. There are however racial and ethnic variations 

in the frequency of distinct neoplasms associated with PNP/PAMS. For example, Castleman 

disease, which has been observed in up to 56% of PNP/PAMS patients, is more frequent 

in Asian countries, such as Korea and China27–29. Castleman disease seems to be the 

most frequent tumor in children and adolescents with PNP/PAMS30. Solid tumors have 

been found in 14.8%−17% of PNP/PAMS patients23, 24. They can have epithelial or 

mesenchymal origin in about 9% and 6% of the cases, respectively24, 31–35. PNP/PAMS may 

rarely be triggered or exacerbated by either certain chemotherapy drugs (e.g. fludarabin, 

bendamustine and cyclophosphamide)36–39 or by radiotherapy40. Few cases of PNP/PAMS 

have been diagnosed in the absence of an underlying malignancy41–43. Accordingly, PNP/

PAMS might rarely be a marker for occult malignancy, thus requiring an extended clinical 

follow-up44.

The mortality rate of PNP/PAMS is high. While in a first review by Anhalt et al45, 90% 

of 33 PNP/PAMS patients died within two years after diagnosis, a French multicenter 

retrospective study encompassing 53 PNP/PAMS patients showed a lower case‐fatality rate, 

with a one-year and 5-year overall survival rate of 49 % and 38%, respectively46. In the 

latter study, the main cause of death was severe infection due to the immunosuppressive 

treatment, followed by bronchiolitis obliterans-related respiratory failure and progression 

of the underlying malignancy46. Patients with erythema multiforme-like skin lesions and 

keratinocyte necrosis on histology, especially when associated with extensive skin and/or 

mucosal lesions at presentation were at higher risk for having a more severe and rapidly fatal 

outcome in the above-mentioned multicenter study46. A systematic review of 144 patients 

with PNP/PAMS associated with haematologic malignancies also found that patients with 

toxic epidermal necrolysis-like features and bronchiolitis obliterans have a poor prognosis47. 

Despite the strong association with malignancy, treatment of the underlying neoplasia rarely 

has a favorable impact on the clinical course of PNP/PAMS48, 49. However, in patients with 

an underlying resectable tumor, curative surgery may result in remission in up to half of 

patients29, 50, 51.

METHODS

Development of the guideline

The aim of this project was to standardize diagnostics and therapy of PNP/PAMS with 

support of the European Academy of Dermatology and Venereology (EADV).
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A working group composed of 54 European and non-European experts was appointed by the 

EADV Task Force “Autoimmune Blistering Diseases” to develop a consensus-based (S2k) 

guideline following the directions of the Association of the Scientific Medical Societies 

in Germany (AWMF; https://www.awmf.org/en/clinical-practice-guidelines/awmf-guidance/

cpg-development.html).

One member was onco-haematologist (F. D’Amore), one member was both dermatologist 

and oral medicine specialist (J. Setterfield) and all other members were dermatologists.

The writing group, i.e. R.B., E.A., R.M, G.G., A.V.M, L.B., J.M., wrote the first draft of 

the present guidelines. Recommendations were voted upon by the members of the working 

group with three possible options, i.e. „for”, „against”, „abstention”. Recommendations 

that reached a consensus of less than 50% were rephrased and voted again. Thereafter, 

the other members of the EADV Task Force “Autoimmune Blistering Diseases” reviewed 

the guideline draft and voted on each recommendation. Strength and agreement for each 

recommendation were expressed in a standardized form detailed in Table 1.

DIAGNOSTIC APPROACH

The diagnosis of PNP/PAMS relies on a combination of clinical and immunopathological 

criteria with a number of steps and procedures summarized below. Additional specific 

diagnostic immunological tests are sometimes required.
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Medical history

Physical examination

Cutaneous and adnexal manifestations

The spectrum of mucocutaneous lesions in PNP/PAMS is broad and polymorphic. In a 

retrospective study on 104 patients, two-thirds had skin lesions in addition to mucosal 

lesions24. Cutaneous manifestations of PNP/PAMS have been classified into 5 major types: 

(i) pemphigus-like lesions; (ii) pemphigoid-like lesions; (iii) lichen planus-like lesions; (iv) 

erythema multiforme-like lesions; (v) graft versus host disease-like lesions3.

Pemphigus-like phenotype is characterized by flaccid blisters, erosions and erythematous 

lesions of variable severity and extent, which may affect the seborrheic areas and the trunk, 

or being widespread. Less frequently, a pemphigoid-like pattern is observed with either 

localized or widespread serous-haemorrhagic tense blisters with urticarial or eczematous 

lesions. In a substantial number of patients, a variably severe lichenoid reaction is observed. 

Lichen planus-like lesions comprise intensely itchy, violaceous, polygonal, flat-topped 

papules and plaques on the trunk, neck, and extremities. In another group of patients, 

erythema multiforme-like lesions predominate with erythematous targetoid lesions with 

sometimes a central vesicle or blister. The lesions often develop on the trunk and extremities. 

Interestingly, lichen planus-like lesions are more commonly seen in PNP/PAMS associated 

with Castleman disease and patients with bronchiolitis obliterans29. These lesions may 

be localized or become widespread, resulting in either a Stevens-Johnson syndrome (SJS) 

or toxic epidermal necrolysis (TEN)-like phenotype in the most severe cases. Finally, a 

Antiga et al. Page 5

J Eur Acad Dermatol Venereol. Author manuscript; available in PMC 2024 January 24.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



graft-versus-host disease-like presentation consisting of lichenoid skin lesions and erosive 

mucositis has been observed. In a few PNP/PAMS patients, pustular or dyshidrosis-like 

lesions have been described52, 53. In presence of skin involvement, the scalp is often spared, 

while palmoplantar regions are frequently affected. Palmoplantar involvement with presence 

of discrete lichenoid lesions is a useful clue to differentiate PNP/PAMS from PV21. Nail 

involvement in patients with PNP/PAMS can lead to nail scarring and anonychia, resembling 

changes observed in lichen planus, TEN or epidermolysis bullosa54.

Oral manifestations

PNP/PAMS typically presents with severe erosive oral mucositis. Nearly all patients present 

with oral lesions. In contrast to most patients with PV, PNP/PAMS typically involves the 

entire oral cavity (panstomatitis). Lips tend to be haemorrhagic (more akin to severe EM 

or SJS) and often the vermillion is affected. Panstomatitis may take on very hyperplastic 

features with excess tissue and many folds4. The clinical aspect of oral lesions may range 

from erythema, lichenoid reticular and erosive lesions to diffuse painful haemorrhagic 

stomatitis involving the lips, tongue, cheeks and gingivae, or the entire oral cavity55. Oral 

involvement occurs usually early and is typically treatment-resistant56. Rarely, PNP/PAMS 

may present with a single oral lesion57. Odynophagia and dysphagia may be responsible 

for major malnutrition requiring nasoenteric tube or gastrostomy and nutritional support, 

contributing to an unfavourable prognosis. Lesions may extend to the nasal mucosa, 

pharynx, larynx or oesophagus57.

Ocular manifestations

Ocular involvement has been demonstrated in approximately 40% of cases from a large 

case series of 104 PNP/PAMS patients24. Conjunctival hyperaemia and erosions, which 

may ultimately lead to scarring and symblepharon formation may closely resemble 

those observed in mucous membrane pemphigoid58, 59. Pseudomembranous conjunctivitis, 

bilateral corneal ulcerations, forniceal shortening, and thickening of the palpebral margin 

may also be found60. Burning and pain, mucous discharge, and decreased visual acuity 

are the most frequent ocular symptoms. Ocular lesions may be present at the disease 

onset61. Early ophthalmological assessment is therefore recommended62. In one report, 

histopathologic and direct IF microscopy findings in ocular PNP/PAMS were similar to 

those found in PV62.

Anogenital mucosae

Involvement of the anogenital mucosae with presence of erosions and ulcers as well as 

lichenoid changes is often found24, 25. In the retrospective study of 104 PNP/PAMS patients, 

28 of 79 patients (35%) had genital lesions24. In the latter study, there was a positive 
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correlation between anti-Dsg3 reactivity and presence of genital lesions24. In a cohort of 32 

children with Castleman disease-associated PNP/PAMS, genital lesions were present in 62% 

of the cases63.

Involvement of other organs

Bronchopulmonary system—The respiratory tract is frequently affected in PNP/PAMS 

with an involvement rate reported between 30% and 90% of cases22. Patients may develop 

progressive dyspnoea due to obstructive lung disease and bronchiolitis obliterans. The latter 

may ultimately lead to respiratory failure and severe hypoxia. Bronchiolitis obliterans is 

one of the leading causes of death in PNP/PAMS patients64. In the retrospective series of 

Ohzono et al. bronchiolitis obliterans was the cause of death in 40% of the 40 cases with 

fatal outcome24. Bronchiolitis obliterans manifests as an obstructive and/or restrictive lung 

disease. There is damage and shedding of the epithelium of the large airways and alveolar 

sacs, resulting in occlusion of terminal alveoli. Irreversible fibrosis and bronchiectasis 

are observed. IgG deposits are found on the bronchial epithelium in vivo and in autopsy 

specimens2, 65. Pulmonary involvement, and, specifically, bronchiolitis obliterans appear to 

be more frequently found in patients with an associated Castleman disease as well as in 

paediatric patients49, 66–69, and those presented with lichen planus-like lesions29. It has been 

reported that distinct autoantibody reactivities such as anti-epiplakin or anti-Dsg1 antibodies 

correlates with the presence of bronchiolitis obliterans17, 24. Nevertheless, the exact 

underlying pathomechanisms of bronchiolitis obliterans, which likely involve a cytotoxic 

T cell response, need to be further characterized70. It is of note that bronchiolitis obliterans 

may occur later on during the disease course; accordingly, in case of new symptoms 

suggesting pulmonary involvement, patients should be referred to the pneumologist.

Gastrointestinal tract—Besides the oral mucosa, PNP/PAMS may involve the upper and 

lower gastrointestinal tract even in absence of overt gastrointestinal symptoms71, 72. Miida 

et al. reported a case of PNP/PAMS with multifocal erosions in colonic mucosa and linear 

deposition of C3 along the colonic epithelial basement membrane71. Another study did not 

detect immunodeposits on gastrointestinal epithelia in the studied PNP/PAMS patients3.

Other organs—Other potentially affected organs include the thyroid gland, kidneys, and 

smooth muscle tissue although involvement of these organs is most likely due to associated 

diseases such as autoimmune thyroid disease and myasthenia gravis73. Myasthenia gravis 

with varying degrees of skeletal muscle weakness is also typically observed in PNP/PAMS, 

not only in those with thymoma but also with Castleman disease and other74. In the 

case of thymoma, clinical recovery from both PNP/PAMS and myasthenia gravis may 
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be observed after radical thymectomy, resulting in a decline of the circulating antibodies 

against acetylcholine receptors and PNP/PAMS autoantibodies75.

Clinical, laboratory and instrumental assessment for the underlying neoplasm

In patients with suspected PNP/PAMS, the neoplasm can be present before the occurrence 

of PNP/PAMS symptoms. However, if the patient has not already received a diagnosis of 

neoplasm (or in the very rare case that a second neoplasm is suspected), an oncological 

screening based on the following recommendations is needed.

Histology

Light microscopic studies of a biopsy specimen of affected skin and/or mucosa are 

important and may provide useful diagnostic clues for PNP/PAMS. Biopsy specimens 

should ideally be obtained from an early lesion or from both lesional and perilesional 

skin/mucosa. The spectrum of histopathological features observed in PNP/PAMS is 

heterogeneous and broad, reflecting the high clinical polymorphism of the disorder1. 

Epidermal changes include suprabasal acantholysis, dyskeratotic keratinocytes, vacuolar 

change of the basal keratinocytes, keratinocyte necrosis and epidermal exocytosis of 

inflammatory cells of variable severity76. In some cases, keratinocyte necrosis is extensive 

and may cause full-thickness epidermal necrosis77, 78. A band-like lymphocytic lichenoid 

infiltrate at the BMZ is also observed with or without plasma cells. Subepithelial/

subepidermal blister formation may also be found. Typically, multiple histologic patterns are 

observed in the same patient47, although acantholysis, keratinocyte necrosis and lichenoid 

dermatitis appear to be the most common changes47, 63, 79. The latter features are highly 

suggestive for PNP/PAMS, but have low diagnostic sensitivity77. Proper interpretation of 

histopathological findings should always consider patient’s clinical history. For example, 

presence of a lichenoid mucositis/dermatitis without acantholysis in a patient with 

concomitant neoplasm should raise the possibility of PNP/PAMS80.
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Direct immunofluorescence microscopy

DIF studies of perilesional skin/mucosa from most PNP/PAMS patients show intercellular 

deposits of IgG and/or C3 in a so called “net-like” or “chicken wire” staining pattern within 

the epidermis77. Moreover, linear or granular deposits of IgG and/or C3 along the BMZ 

may also be found77. The deposits of immunoreactants may be found only focally and their 

staining intensity is variable1. The combination of intercellular and linear/granular deposits 

along the epidermal-epithelial BMZ of IgG and/or C3 (Fig. 2) was found in one study to be 

97% specific for the diagnosis of PNP/PAMS81. However, this combined pattern is usually 

found in less than half of PNP/PAMS patients and has thus a relatively poor sensitivity (27–

41%)22, 77, 81. This staining pattern is also rarely observed in distinct forms of pemphigus 

(such as in pemphigus erythematosus) and in pemphigus cases occurring in combination 

with either BP or cutaneous lupus erythematosus81.

Finally, false negative DIF findings can occur and repeated biopsies are sometimes 

required to make the diagnosis2. Nevertheless, in some patients with clinicopathological and 

immunoserological findings typical for PNP/PAMS, DIF may remain negative80, 82, most 

likely because of either severe tissue damage or a predominant T-cell mediated immune 

response.

Serological examinations

PNP/PAMS patients characteristically exhibit autoantibodies directed against different 

antigens, including members of the plakin family of cytolinkers (such as envoplakin, 

periplakin, desmoplakin, plectin, BP230) and desmosomal cadherins (such as desmoglein 

3, desmoglein 1 and desmocollins)7, 10, 13, 15, 16. The latter are components of desmosomes, 

and show a distinct tissue distribution profile. Furthermore, PNP/PAMS sera typically 

recognize the p170 antigen, identified as the protease inhibitor α2-macroglobulin-like 1 

protein12.
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Several techniques can be used to detect autoantibodies in PNP/PAMS, including IIF 

microscopy studies, ELISAs, immunoblotting (IB) and immunoprecipitation (IP) using 

epidermal extracts or recombinant proteins. While IIF and ELISA can be performed in most 

centres, IB and IP studies are usually available only in specialized laboratories. The latter 

are, however, very helpful to better characterize the reactivity profile of PNP/PAMS patients. 

In some cases, IB and IP studies are even indispensable to confirm the diagnosis of PNP/

PAMS. Because of the lack of prospective studies in PNP/PAMS, in which the reactivity 

profile of PNP/PAMS sera has been systematically characterized by various complementary 

technical approaches, it is difficult to gain a good understanding of the frequency of the 

various autoantibody reactivities. The available studies are limited by recruitment and 

selection biases in specialized centres and laboratories using serologic tests of different 

performance.

A recent review indicates that PNP/PAMS sera show reactivities with envoplakin and 

periplakin antibodies in up to 88% of the patients. It has been found that the extremities 

of the N-terminus of envoplakin and C-terminus of its linker subdomain are major epitopes 

of PNP/PAMS83. Antibodies directed against epiplakin, plectin and BP230 were found less 

frequently, in 61%, 57% and approximately one third of cases, respectively. Binding to 

desmosomal cadherins is also frequent: anti-desmoglein 3 antibodies, anti-desmoglein 1 

antibodies and anti-desmocollin antibodies are detectable in 70%, one third, and 62% of 

cases, respectively4.

Individual patients with purely lichenoid PNP/PAMS have been described with no detectable 

circulating autoantibodies by any diagnostic method80, 82. All these patients had received 

rituximab to treat an associated haematological neoplasm and this fact has certainly 

contributed if not caused the lack of serum autoantibodies.

Indirect immunofluorescence microscopy

In PNP/PAMS, IIF studies can be performed using different substrates. IIF on monkey 

esophagus may reveal intercellular deposition of IgG in most cases, with a sensitivity 

ranging from 68% to 100%4, 24, 81; however, findings obtained using monkey esophagus 

do not allow to reliably differentiate PNP/PAMS from other pemphigus variants. One 

important study underlined that PNP/PAMS sera typically stain uniformly throughout the 

epithelium of monkey esophagus, including both the cytoplasmic cell membrane of the basal 

epithelial cells as well as the epithelial BMZ, resulting in a combined staining pattern84. 

In analogy, using either normal intact or salt-split human skin as a substrate, different 

staining patterns can be observed, including intercellular, cytoplasmic and/or BMZ staining 

pattern. However, only the presence of a strong cytoplasmic staining in all epidermal layers 

may provide diagnostic clues for PNP/PAMS81. In one French study, 6 out of 22 (27%) 

PNP/PAMS patients show a combination of intercellular and dermal-epidermal junctional 

IgG deposition by indirect IIF, regardless of using normal or salt-split human skin as a 

substrate77. In contrast, in a Japanese study, only one (0.97%) out of 104 PNP/PAMS sera 

showed staining of both keratinocyte cell surface and epidermal BMZ by using normal 

human skin as substrate24. Ample evidence exists indicating that rat bladder epithelium (Fig. 

3), a complex transitional epithelium, is the most useful, sensitive and specific IIF substrate 
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for PNP/PAMS diagnosis. This substrate expresses high amounts of plakins, but not Dsg 1 

and 32. PNP/PAMS sera most commonly and strongly stain both the urothelial cell surface 

and cytoplasm, although in some cases the staining may be faint and indistinct84. In one 

study, 86% of the 22 tested PNP/PAMS patients showed reactivity by IIF using rat bladder 

with an almost 100% specificity77, while in a Dutch study 74% of 19 PNP/PAMS sera 

were positive for rat bladder IIF85. In a Chinese study, the sensitivity of IIF on rat bladder 

varied based on the underlying tumour; in fact, it was 92.3% in PNP/PAMS patients with 

Castleman disease, while it was only 60% for PNP/PAMS patients with thymoma83.

ELISA

ELISA is very useful to detect distinct characteristic reactivities, such as those for 

envoplakin and periplakin. An ELISA for the detection of anti-envoplakin antibodies is 

commercially available. In one study, this envoplakin-ELISA, which uses the N-terminal 

portion of envoplakin, detected antibodies in 25 out of 31 (81%) PNP/PAMS sera with a 

specificity of almost 99 %13. Due to the high sequence homology between the N-terminal 

regions of both envoplakin and periplakin, this envoplakin-ELISA also recognizes anti-

periplakin antibodies cross-reacting with envoplakin13. In another study with 19 PNP/PAMS 

sera, the envoplakin-ELISA was positive in 63% of cases, whereas 89% of the sera 

immunoblotted envoplakin85. In the latter study, envoplakin-ELISA values decreased during 

immunosuppressive therapy85. By ELISA, reactivity with Dsg3 and Dsg1 is detectable 

in between 78.8% and 100% and in between 13.3% to and 26% of PNP/PAMS sera, 

respectively24, 86. In contrast to PV, PNP/PAMS sera predominantly recognize the COOH-

terminal EC4 and EC5 domains of Dsg3, while IgG1 is the predominant subclass86, 87. 

Although experimental evidence indicating that anti-Dsg3 antibodies contribute to PNP/

PAMS pathogenesis exists9, the presence of anti-Dsg antibodies does not seem to correlate 

neither to the clinical phenotype nor to disease activity86, 88. In a minority of PNP/PAMS 

sera, reactivity with BP180 and BP230 are also detectable by ELISA, especially in patients 

showing staining of the epidermal BMZ by direct IF studies85, 89. In one report, detection 

of IgG anti- BP180-NC16A antibody correlated with the presence of BP-like blistering89. 

Nonetheless, ELISAs for BP180 and BP230 are not specific for PNP/PAMS diagnosis85.

Approximately 60% of PNP/PAMS patients demonstrate antibodies against proteins of 

the Dsc family, including Dsc1, Dsc2 and Dsc34, 18, 84. By ELISAs for Dsc1-3 using 

recombinant proteins of human Dsc1-3 produced in mammalian cells binding to Dsc 3, 

Dsc 2 and Dsc 1 was found in 60.8%, 41.2% and 18.6% of the 102 tested samples, 

respectively24. A recent study described an ELISA to specifically detect reactivity with 

the alpha-2-macroglobulin-like-1 (A2ML1) by producing A2ML1 in fusion with enhanced 
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green fluorescent protein in eukaryotic cells. This novel assay identified anti-A2ML1 

autoantibodies in 61 % of 36 PNP/PAMS sera tested, with a specificity of 88.9 % and a 

sensitivity of 95 %90. These ELISAs for the specific detection of anti-Dsc and anti-A2ML1 

are not yet commercially available.

Immunoblotting (IB) and immunoprecipitation (IP)

IP using radioactively labelled keratinocyte extracts is the technique which was originally 

used to identify the characteristic complex of PNP/PAMS antigens. Currently, IP has 

been almost invariably abandoned in favour of non-radioactive IP or non-radioactive IP/IB 

combined techniques. The latter may also be performed by using recombinant proteins 

produced by different approaches to increase sensitivity or facilitate the detection of specific 

reactivities7, 12, 85, 90, 91. IP studies still constitute the most sensitive diagnostic techniques 

for PNP/PAMS diagnosis, partly because of the detection of anti-A2ML1 antibodies, which 

are detectable only in non-reducing conditions12, 85. In one study comprising 19 PNP/PAMS 

sera the reported sensitivities were 95% for radioactive immunoprecipitation and 100% for 

non-radioactive immunoprecipitation85. The immunoprecipitated proteins found in different 

combinations predominantly include desmoplakin I and II, envoplakin, periplakin and/or 

A2ML18, 10, 12, 14. In several cases, IP reactivity may be limited to one protein band, such as 

alpha-2-macroglobulin-like protein12. IB studies are preferably performed using epidermal 

extracts, cultured keratinocytes or recombinant proteins produced using different expression 

systems92.

Both IB and IP studies have a number of advantages as diagnostic tool for PNP/PAMS: 

i) they have a high diagnostic performance when compared to rat bladder IIF and 

envoplakin-ELISA85; ii) they are particularly useful to detect autoantibodies against PNP/

PAMS antigens for which specific ELISAs are not easily available, such as for periplakin, 

desmoplakins, desmocollins and A2ML1; iii) depending on the used substrate, IB and IP 

techniques allow to detect multiple reactivities, being IP the most sensitive tool for the 

diagnosis of PNP/PAMS;24 iv) finally, IB can also detect reactivities of other autoantibody 

isotypes, such as IgA93. These tests, however, have their limitations: little availability, 

technically demanding and time-consuming, and lack of standardization resulting in variable 

performance.
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Diagnostic criteria for PNP/PAMS

Since the initial description of PNP/PAMS, several different diagnostic criteria for the 

classification of PNP/PAMS have been proposed1, 4, 30, 94, 95. However, so far, there are 

not generally accepted and validated diagnostic criteria for this disorder. Its diagnosis 

should thus rather rely on a combination of criteria, including presence of compatible 

or typical clinical features and histopathology findings, positive direct IF studies with 

a compatible staining pattern as well as the detection of circulating autoantibodies with 

distinct specificities. Although anti-plakin antibodies (mainly against desmoplakins) can be 

found sporadically in patients without PNP/PAMS96–98, detection of autoantibodies against 

rat urothelium, envoplakin, periplakin and alpha-2-macroglobulin-like proteins represent 

the most specific immunoserological findings for PNP/PAMS. Consequently, envoplakin 

ELISA, IIF studies using rat bladder epithelium and, where available, IB/IP studies are the 

gold standard for the diagnosis of PNP/PAMS.

Presence of an underlying neoplasm, most frequently a lymphoproliferative or 

haematological malignancy is an important diagnostic criterion. Nevertheless, in a subset 

of patients, the underlying malignancy has not been yet diagnosed at the time of PNP/PAMS 

development. In anecdotal patients with clinical and immune-pathological features typical 

for PNP/PAMS, no associated malignancy could be detected despite throughout search (see 

above).

Diagnostic criteria and diagnostic algorithm for PNP/PAMS diagnosis are reported below 

and in Fig 4.
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DIFFERENTIAL DIAGNOSES

PNP/PAMS needs to be differentiated from all dermatoses associated with either acute or 

chronic lesions of mucosal sites, particularly stomatitis, in combination with polymorphic 

skin lesions of variable severity. The most important conditions include PV and mucous 

membrane pemphigoid, severe drug reactions and erythema multiforme majus and are 

discussed below.

Autoimmune bullous diseases

Pemphigus vulgaris—Differentiating PNP/PAMS from PV in the setting of underlying 

malignancy may represent a significant challenge. Indeed, malignancy-associated PV and 

PNP/PAMS may present similarly, and a comprehensive clinical and immunopathological 

assessment is necessary to differentiate these two conditions99. Severe refractory oral 

mucositis may be shared by both entities, particularly if PV is associated with high titers 

of anti-Dsg3 antibodies. Histologically, the presence of interface dermatitis and lichenoid 

infiltrates are suggestive and typical for PNP/PAMS and are not observed in PV. DIF 

may show linear immune deposits along the epithelial BMZ, which are absent in PV. IIF 

findings using rat bladder are highly specific for PNP/PAMS, and typically negative in PV. 

While both PNP/PAMS and PV may show anti-Dsg1 and anti-Dsg3 on ELISA, PNP/PAMS 

is characterized by the presence of additional autoantibodies directed against different 

plakins and other components of the desmosomes99. Isolated presence of anti-desmoplakin 

antibodies is not specific for PNP/PAMS and is rarely detected also in PV and in a subset of 

patients with erythema multiforme majus100,101.
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Mucous membrane pemphigoid—Mucous membrane pemphigoid (MMP) is a 

subepithelial autoimmune bullous disease that primarily affect the mucous membranes. 

The predominant involvement of mucosal sites makes the differential diagnosis with PNP/

PAMS sometimes difficult. Eye and mouth involvement are indeed very frequent in both 

conditions. Furthermore, it has been shown that the subset of MMP associated with anti-

laminin 332 antibodies is at increased risk for neoplasia, usually solid tumours102–107. 

One case of PNP/PAMS in which reactivity with laminin‐332 was detected has been 

described108. However, MMP histopathology usually shows sub-epithelial detachment but 

not acantholysis. Moreover, DIF from perilesional skin/mucosa demonstrates linear IgG 

and/or IgA and/or C3 deposition along the epidermal/epithelial BMZ, but not intercellular 

deposits. Likewise, IIF performed on various substrates, including salt-split human skin, 

demonstrates IgG/IgA deposits along either the epidermal or dermal side of the BMZ; 

finally, MMP shows no reactivity at IIF using rat bladder as a substrate105.

Other diseases

Lichen planus and lichenoid eruptions associated with immune checkpoint 
inhibitor therapy—PNP/PAMS may present with predominant lichen planus-like 

lesions35, 109–111. Mucous membrane lesions of PNP/PAMS may closely mimic “true” 

oral lichen planus both clinically and histopathologically with both erosive and lichenoid 

reticular lesions112–116. Lichenoid drug reactions alone or more rarely in combination with 

skin blistering, are also observed in patients with various malignancies following treatment 

with immune checkpoint inhibitors, such as anti-PD-1117. Another entity that may be 

clinically confused with PNP/PAMS is Good Syndrome118. These patients have thymoma 

and combined B-cell and T-cell immunodeficiency of adult onset and may present with 

lichenoid oral and cutaneous lesions. Both DIF and IIF are negative in this syndrome.

Erythema multiforme majus, Stevens-Johnson syndrome and toxic epidermal 
necrolysis—Since the first seminal report on PNP/PAMS, it has been recognized 

that PNP/PAMS may characteristically present lesions very similar to those observed 

in erythema multiforme majus, Stevens-Johnson syndrome or even toxic epidermal 

necrolysis1, 2, 119, 120. Erosions may cover the entire surface of the body in the toxic 

epidermal necrolysis-like presentation of PNP/PAMS, including in children78.

Recently a patient with a PNP/PAMS-like eruption associated with envoplakin and 

periplakin antibodies, but negative IF studies and absence of malignancy has been reported 

as anti-plakin dermatosis121. This probably represents a variant of relapsing erythema 

multiforme with anti-plakin antibodies. However, these disorders are usually transient, 

compared to the chronic course of PNP/PAMS.

Graft-versus-host disease—PNP/PAMS may present with clinical and pathological 

features similar of those of acute cutaneous graft-versus-host disease (GVHD). However, 

GVHD is differentiated from PNP/PAMS on the ground of the clinical history and timing 

after allogeneic hematopoietic stem cell transplantation122. Cutaneous T-cell response in 

patients with graft-versus-host disease-like PNP/PAMS demonstrate a selective epidermal 
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accumulation of activated CD8+ T cells together with an increased local production of 

interferon-γ and tumour necrosis factor-α123.

THERAPY

Treatment of PNP/PAMS remains challenging. The treatment of the underlying malignancy 

is always recommended, as management of the underlying neoplasm can result in PNP/

PAMS improvement44, 124–127. Early detection and radical resection of tumors such as 

Castleman’s disease or thymoma have occasionally been shown to have a beneficial effect 

and lead to PNP/PAMS resolution48, 50 with long-term survival128.

There is no evidence supporting the use of any specific therapy due to the rarity of the 

condition129. However, systemic corticosteroids (prednisolone) 0.5mg/kg to 1.5 mg/kg/day 

in combination with steroid-sparing agents have been widely used. Although the responses 

to these regimens may be inconsistent and may result in an increased risk for severe 

or life-threatening complications, including infections, diabetes, osteoporosis, Cushing 

syndrome, etc, systemic corticosteroids still remain the first line of treatment for patients 

with PNP/PAMS. Systemic steroids usually have a beneficial effect on cutaneous lesions, 

while PNP/PAMS-associated mucositis and bronchiolitis obliterans may be less responsive. 

Azathioprine, mycophenolate mofetil, cyclosporine, cyclophosphamide and methotrexate 

have been used as steroid-sparing agents, even in variable combination44, 125–127. High 

doses of intravenous immunoglobulins (IVIG) have also been employed44. In PNP/

PAMS associated with B-cell malignancies, the anti-CD20 drug rituximab has been 

successfully used in some patients44, 130, 131. In PNP/PAMS associated with chronic 

lymphocytic leukemia, the anti-CD52 drug alemtuzumab at low doses (i.e. 10 mg three 

times a week for 12 weeks) has also been employed132, 133. GJ Anhalt suggested the 

combination of prednisone, rituximab and the anti-CD25 monoclonal antibodies (like 

daclizumab or basiliximab) to down-regulate both the B and T-cell autoimmune response134. 

Plasmapheresis has also been tried44, 127. There is sporadic evidence for the use of 

thalidomide in the treatment of PNP/PAMS135.

The management of mucositis and bronchiolitis obliterans in PNP/PAMS is challenging. 

In fact, patients with bronchiolitis obliterans have poor survival rates47. Systemic 

corticosteroids are often not effective. Combination regimens with prednisolone, various 

immunosuppressants and targeted therapy, such as tocilizumab (anti-IL6), alemtuzumab, 

rituximab or ibrutinib might be tried since they showed some effectiveness in patients with 

PNP/PAMS,44 although in severe cases leading to respiratory failure lung transplantation 

could be the only available therapeutic option136.

As most of PNP/PAMS treatment options can result in immunosuppression they should 

always be consented in multidisciplinary teams including haematologists or oncologists who 

care for the underlying malignancies.
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CONCLUDING REMARKS

This manuscript represents the first European guideline dedicated to PNP/PAMS. Which 

acronym is best suited to describe this complex disorder has been already a matter of debate 

in the literature. Here, both acronyms, PNP and PAMS, have been maintained throughout 

the guideline. Accordingly, besides its historical relevance, the term PNP highlights the 

importance of anti-keratinocyte antibodies and acantholysis in the pathogenesis of the 

disease, while the term PAMS better describes the extracutaneous involvement of the 

disease, which is highly prevalent and often compromises patients’ survival.

The diagnosis of PNP/PAMS remains challenging, owing to the rarity of the disease, the 

large spectrum of differential diagnoses, and the fact that the detection of circulating 

autoantibodies may require highly specialized tools, such as IB/IP, which are not broadly 

available. This guideline suggests novel diagnostic criteria and a diagnostic algorithm which 

could help clinicians to achieve a diagnosis of PNP/PAMS in various clinical scenarios. Of 

note, these criteria have been proposed by consensus agreement among experts, and thereby 

will require validation by large multicentric prospective investigations in the near future.

With regard to therapeutics, in PNP/PAMS associated with lymphoproliferative conditions, 

B-cell depleting therapies such as rituximab represent the preferred strategy by targeting 

both neoplastic and autoaggressive lymphocytes. In the case of PNP/PAMS associated with 

solid tumours, the use of either rituximab or other immunosuppressants should be based on 
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a balance between the life-threatening course of the disease, especially in the short-term, and 

the risk of tumour progression favoured by a deep immunosuppressive state. In any case, 

a multidisciplinary approach to PNP/PAMS is of vital importance to correctly manage the 

patients.

Remarkably, despite a prompt recognition and management, the short-term prognosis of 

PNP/PAMS remains poor, owing to an elevated incidence of severe infections and disease-

associated complications, such as bronchiolitis obliterans. In this regard, future prospective 

investigations should be intended to identify either patient- or disease-specific characteristics 

potentially predictive of a worse outcome, the early recognition of whom may lead to 

improve patients’ management and survival.
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Figure 1: 
Severe mucositis – panstomatitis and bilateral conjunctivitis in a patient with paraneoplastic 

pemphigus/paraneoplastic autoimmune multiorgan syndrome associated with B-cell chronic 

lymphatic leukemia.
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Figure 2: 
Direct immunofluorescence from a perilesional mucosal biopsy sample of a patient 

with paraneoplastic pemphigus/paraneoplastic autoimmune multiorgan syndrome showing 

coexistence of intercellular IgG deposits and linear IgG deposits.

Antiga et al. Page 30

J Eur Acad Dermatol Venereol. Author manuscript; available in PMC 2024 January 24.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 3: 
Positive indirect immunofluorescence on rat bladder substrate - intercellular and cytoplasmic 

staining of the transitional epithelium.
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Figure 4: 
Proposed diagnostic algorithm for paraneoplastic pemphigus/paraneoplastic autoimmune 

multiorgan syndrome. Abbreviations: PNP/PAMS = paraneoplastic pemphigus; 

paraneoplastic autoimmune multiorgan syndrome; ELISA = enzyme linked immunosorbent 

assay; IB = immunoblotting; DIF = direct immunofluorescence; IIF = indirect 

immunofluorescence; AML2α = a2-macroglobulin-like 1 protein.
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Table1.

Strength of recommendation and levels of consensus in these guidelines
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