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„Everything should be made as 

simple as possible, but not simpler.“

Albert Einstein





Do we have a blister?
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Beutner EH, Jordan RE

Demonstration of skin antibodies in sera of pemphigus
vulgaris patients by indirect immunofluorescent staining

Proc Soc Exp Biol Med 1964; 117: 505-510
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Target antigens of bullous autoimmune dermatoses

Van Beek et al, Dt. Aerzt Int 2021

Pemphigus diseases
      Pempigus foliaceus
      Pemphigus vulgaris
      Paraneoplastic pemphigus
      IgA pemphigus

Pemphigoid diseases
      Bullous pemphigoid
      Mucous membrane pemphigoid
      Linear IgA disease
      Pemphigoid gestationis
      Anti-p200 pemphigoid   

Epidermolysis bullosa acquisita

Dermatitis herpetiformis



Frequency of bullous autoimmune dermatoses



Bullous pemphigoid



Schmidt et Zillikens, Pemphigoid diseases, Lancet 2013



Schmidt et Zillikens, Pemphigoid diseases, Lancet 2013



Schmidt et Zillikens, Pemphigoid diseases, Lancet 2013

C3d





Poor cell-type bullous pemphigod



C4d



67 y, male



C3d



Facets of pemphigoid: Localized scarring Brunsting-Perry pemphigoid

80 y, male

Lennartz JC, Bohne AS, Kaeding M, Rose C, Boch K, Schmidt, E, Weidinger S, 
Hammers CM. JDDG 2024, 22, 844-6



CD3

72 y, male
known MF for years,
erosions under
therapy with 
mogamulizumab



DIF: C3 positive
BP180: 1972 U/ml

C3d



Emergence of bullous pemphigoid under treatment of 
mycosis fungloides with mogamulizumab
Uleer DU et al., in press













IgG



Indirect immunfluorescence on salt-split human skin

Antibodies to BP180
          BP230

                        Plektin
beta 4 integrin

                                

Antibodies to              Laminin 5 und 6
                        p200

          type VII collagen
                                

Epidermale binding Dermal binding



Immunoblot on extract of human dermis 





• 15 positiv (60%)

• 6 negative (24%)

• 4 negative, 
     with split formation (16%)

C4d staining as a diagnostic marker in anti-p200 pemphigoid



PNAS 2009, 106: 2800-5



PNAS 2009, 106: 2800-5

J Am Acad Dermatol 2024; 90: 790-7



Detlef Zillikens 
1958 - 2022

A life for autoimmune blistering 
diseases: in memoriam Detlef Zillikens
Hundt JE et al. Frontiers in Immunology 
2023



74 y, male 
The night before discharge from the internal medicine ward, 
circumscribed perianal skin lesions.





IgA



J Am Acad Dermatol 2004; 51: 95-8



Linear IgA disease 



Linear IgA disease 



6 y, girl

Courtesy B. Zelger



Courtesy B. Zelger



Differential Diagnosis 

• Impetigo
• Pemphigus foliaceus
• IgA pemphigus



Immunofluorescence microscopy
IgA pemphigus

Indirect IF        COS7



77 y, female 
development of 
erythema with 
blistering after a hip 
joint surgery



IgA



IgA

Linear IgA disease induced by ceftriaxone



Lammer J, Hein R, Roenneberg S, Biedermann T, Volz T. Drug-induced linear IgA bullous dermatosis: A case report and review 
of the literature. Acta Derm Venereol. 2019; 99:  508

Drug-induced linear IgA bullous dermatosis



51 y, male
very itchy lesions on the trunk for a few weeks 



6 months later



Böer-Auer A  et al.
Prurigo pigmentosa: a distinctive 
inflammatory disease of the skin. 
Am J Dermatol 2003; 25: 117-29

early lesions 

fully developed lesions 

late lesions

fully developed lesions 



3 months under minocycline



15 months after first presentation



4 weeks under dapson



2 years after first presentation



2 years after first presentation



IgA

Linear IgA disease



Blister

Direct immunofluorescence microscopy



Detection of circulating serum autoantibodies 

Pemphigus vulgaris  >90%
Pemphigus foliaceus  >90%
IgA pemphigus   50%

Bullous pemphigoid  80-90%
Pemphigoid gestationis  >90%
Linear IgA disease  70%
Mucous membrane pemphigoid 40-50%

Epidermolysis bullosa acquisita 50-60%
Dermatitis herpetiformis  >90%



Am J Dermatopathol 2005; 27: 277-8



Am J Dermatopathol 2005; 27: 277-8



80 y, female
severely itchy skin lesions for one year





Direct immunofluorescence

IgM



Indirect immunofluorescence on salt-split human skin

IgM-autoantibodies bind to the roof of the blister



J Am Acad Dermatol 2021;85:1486-92



J Am Acad Dermatol 2021; 85: 1486-92

3 patients

52, female 
79, male 
60, female



Characteristics of IgM-Pemphigoid

• Very rare in older patients 

• Chronic itchy eczematous lesions

• Histology often "unspecific" 

• Conventional ELISA negative

• Confirmation by direct immunofluorescence



66 y, female: For 2 years, itchy bullous skin lesions 
only on both lower legs.



3 years later





J Cutan Pathol 2009, 36: 1089-94



Br J Dermatol 2006, 154: 157-61



Whole-genome and whole-exome sequencing

Late-onset pretibial epidermolysis bullosa



Epidermolysis bullosa 

• Epidermolysis bullosa simplex 

• Junctional Epidermolysis 

• Dystrophic Epidermolysis bullosa 

• Kindler Epidermolysis bullosa

Bardham A, et al. Nat Rev Dis Primers 2020; 24: 78



Bardham A, et al. 
Nat Rev Dis Primers 2020; 24: 78





17 y, male



Epidermolysis bullosa acquisita





Detection of circulating serum autoantibodies 

Pemphigus vulgaris  >90%
Pemphigus foliaceus  >90%
IgA pemphigus   50%

Bullous pemphigoid  80-90%
Pemphigoid gestationis  >90%
Linear IgA disease  70%
Mucous membrane pemphigoid 40-50%

Epidermolysis bullosa acquisita 50-60%
Dermatitis herpetiformis  >90%



Bullous pemphigoid EB acquisita

n-serrated u-serrated

Direct immunofluorescence – serration pattern

Marcel Jonkman
(1957-2019)



78 y, 
male 

61 y, 
female 





Pityriasis rubra pilaris



Pityriasis rubra pilaris



• Often but not always a simple blood test can render a 
correct diagnosis of an autoimmune bullous disease 

• If histology looks suspicious for an autoimmune bullous 
dermatosis but direct immunofluorescence is negative, it 
should repeated.

• If a autoimmue bullous disease is excluded, an exact 
clinicopathological correlation is necessary to come to a 
correct diagnosis.



Acknowledgement
Nina van Beek
Anna Giordano-Rosenbaum
Christoph Hammers
Maike Holtsche
Wiebke Prüssmann
Iakov Shimanovich
Enno Schmidt
Patrick Terheyden
Artem Vorobeyev
Detlef Zillikens


