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Autoimmune Mucocutaneous

Blistering Diseases

Intraepidermal Blistering

(Pemphigus group):

- pemphigus vulgaris (PV)

- pemphigus foliaceus (PF)

Subepidermal Blistering 

(Pemphigoid group):

- bullous pemphigoid (BP)

- mucous membrane pemphigoid 

(MMP; a.k.a. cicatricial pemphigoid)

- pemphigoid (herpes) gestationis

- linear IgA dermatosis

- epidermolysis bullosa acquisita

- bullous lupus erythematosus

- lichen planus pemphigoides

- dermatitis herpetiformis 



Pemphigus Vulgaris 

ÅDistribution:  oral mucous membranes and skin

ÅFragile bullae lead to shallow erosions that do not heal

ÅBiopsy:  acantholytic suprabasal blisters

ÅDirect immunofluorescence biopsy studies:  IgG 

deposited in the intercellular space around epidermal 

cells

ÅIndirect immunofluorescence: anti-keratinocyte cell-

surface antibodies

ÅELISA: anti-desmoglein 1 and/or 3 antibodies













Pemphigus Vulgaris



Pemphigus Foliaceus



Pemphigus Foliaceus



Pemphigus Immunofluorescence: DIF
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Pemphigus Immunofluorescence: IIF

human skin
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* ð no skin lesions

ð same patient on two different occasions

* * * *
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Sensitivity test: top 25 antigens
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If non-Dsg antibodies alone were responsible for some cases of PV, one would expect to see a certain number 

of cases of acute PV with positive anti-keratinocyte antibodies by direct and/or indirect immunofluorescence 

but negative by Dsg 1/3 ELISA. 

This was indeed the case in a number of studies. Different authors reported 5% (1), 6% (2), 9% (3), 10% (4), 

17% (5), 19% (6) and even 33% (7) of PV patients lacking both anti-Dsg 1 and anti-Dsg 3 antibodies by ELISA.
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Pemphigus without anti-Dsg 1/3 antibodies



Non-Dsg PV AuAbs are pathogenic in neonatal BALB/c mice

The IgG fractions from sera of 12 anti-Dsg1/Dsg3 AuAb-negative acute PV patients were injected subcutaneously to 1-day old 

BALB/c mice, and the pups were examined 24 hrs later.

Normal IgG (control)  Non-Dsg1/3 PVIgG



The effects of absorption of sera of Dsg1/3 antibody-negative PV 

patients with recombinant autoantigens on skin blistering

Dsc3-absorbed    M3AR-absorbed    SPCA1-absorbed   eAR-absorbed
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Prior to the introduction of an effective therapy with oral corticosteroids in 

the 1950s, the disease had a dismal natural course with a 50% mortality rate 

at 2 years and 100% mortality rate by 5 years after the onset of the disease.

Natural Course of Pemphigus



Prior to the introduction of an effective therapy with oral corticosteroids in 

the 1950s, the disease had a dismal natural course with a 50% mortality rate 

at 2 years and 100% mortality rate by 5 years after the onset of the disease.

 The mortality rate now is estimated at about 5% and death is almost 

invariably due to the complications of therapy.

Natural Course of Pemphigus



Bullous Pemphigoid

ÅDistribution:  generalized

ÅTense blisters

ÅIndividual lesions heal spontaneously while new blisters 

continue to appear

ÅBiopsy: subepidermal blister

ÅDIF biopsy studies:  IgG and C3 in a linear pattern at the 

dermal-epidermal junction

ÅIndirect immunofluorescence: anti-basement membrane 

zone antibodies

ÅELISA: anti-BP antigen 180 and/or 230 antibody 



Bullous Pemphigoid



Bullous Pemphigoid



Bullous Pemphigoid



Mucous Membrane Pemphigoid



"Cicatricial"  Pemphigoid



Bullous Pemphigoid
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Bullous Pemphigoid: DIF
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Bullous Pemphigoid: IIF on salt split skin



Pemphigoid Antibodies

Patients with clinically distinct subepidermal bullous dermatoses produce 

autoantibodies to the same adhesion molecules/epitopes: 

Anti-BPAG1 (230 kDa) antibody was found in patients with: 

Á bullous pemphigoid 

Á lichen planus pemphigoides 

Á linear IgA dermatosis

Á mucous membrane pemphigoid

Á pemphigoid gestationis

Á paraneoplastic autoimmune multiorgan syndrome (a.k.a. PNP)

Anti-BPAG2 (180 kDa) antibody—in patients with: 

Á bullous pemphigoid 

Á lichen planus pemphigoides 

Á linear IgA dermatosis

Á mucous membrane pemphigoid

Á pemphigoid gestationis

Á pemphigus vulgaris



Potentially curative treatment of 

pemphigus and pemphigoid



Anti-keratinocyte AuAbs

Acantholysis

B (plasma)-cells

Anti-keratinocyte autoimmunity in pemphigus
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Anti-keratinocyte autoimmunity in pemphigus
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č resistance of 

keratinocytes to 

 AuAbs

elimination of 

AuAbs

prevention of 

AuAb production

— systemic corticosteroids: prednisone taper

AND

— mitochondrion protection: minocycline 

(doxycycline)+ niacinamide (nicotinamide)

— IVIg (in the past: plasmapheresis or plasma 

exchange)

— cytotoxic immunosuppressors (anti-metabolite or 

alkylating agents or ant-CD20)

Multidrug treatment protocol



č resistance of 

keratinocytes to 

AuAbs

— systemic corticosteroids (prednisone taper)

Methylprednisolone increased the protein levels of E-cadherin 

and Dsg 1 and 3 by 300, 180, and 40%, respectively.

Multidrug treatment protocol



č resistance of 

keratinocytes to 

AuAbs

— systemic corticosteroids (prednisone taper)

Å Some patients respond well to moderate doses of prednisone (1 mg/kg/day), 

others require higher doses. If there is an insufficient response after 10 days, the 
dose is increased by 30%. 

Å Once control of disease is achieved (lack of new lesions, epithelialization of 
existing erosions and negative Nikolskiy sign), the prednisone dose is decreased 

in a "logarithmic fashionò by 25% of the current dose every 3 weeks.

Multidrug treatment protocol



— mitochondrion protection (minocycline & 

nicotinamide)

č resistance of 

keratinocytes to 

AuAbs

Multidrug treatment protocol



elimination of 

AuAbs — IVIg
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Multidrug treatment protocol
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Feedback mechanism maintains individual antibodies at a constant serum level. Selective elimination of 

AuAbs may lead to a ñrebound effectò due to stimulation of AuAb-producing cells. Its prevention requires co-

administration of a cytotoxic immunosuppressor.

Multidrug treatment protocol



prevention of

AuAb production — cytotoxic 

immunosuppressors

Bystryn, 2004

Combining IVIg with of a cytotoxic 

immunosuppressor prevents compensatory 

overproduction of pathogenic autoantibodies 

triggered via negative feedback by their 

selective elimination. 

Multidrug treatment protocol

cyclophosphamide

azathioprine

no immunosuppressors



without Rituxan (RTX)

with RTX

an immunosuppressive cytotoxic drug, minocycline (doxycycline), niacinamide 

minocycline (doxycycline), niacinamide 

B

Continue as w/o RTX

2019;58:114-125

IVIg - 2 g/kg/month

375 mg/m2 body surface

Multidrug treatment protocol
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375 mg/m2 body surface

Multidrug treatment protocol
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minocycline, niacinamide

prednisone

continue as w/o RTX

IVIg - 2 g/ kg/ month

RTX - 375 mg/ m2 body surface



Treatment of pemphigus and pemphigoid patients with the multidrug protocol 

leads to the following clinical outcomes: 

Å   abrupt cessation of development of new and rapid healing of existing lesions

Å   prompt disappearance of the functional impairment associated with the disease 

Å   complete clinical remission

Å   prevention of flares

Å   lack of serious side effects 

Multidrug treatment protocol
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