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History

Late 1800s

Paul Ehrlich put

orth the concept

of autoimmunity
calling It
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History

Early 1940s

Albert Coons was
the first to
conceptualize and
develop
Immunofluorescent

techniques for |
labeling antibodies




History

1945

Robin Coombs (and colleagues) described
the Coombs antiglobulin reaction test, used to
determine Iif antibodies or complement factors
have bound to red blood cell surface antigens
INn vivo causing hemolytic anemia

ANaaler-Rose rheumatoid factor
AMargravesdo LE cel |

ANitebsky-Rose induction of thyroiditis with
autologous thyroid gland




History

Mid 1960s

Ernest Beutner and
Robert Jordon
demonstrated IgG cell
surface antibodies In
pemphigus,
autoantibodies In
circulation and bound to
the dermal-epidermal
junction in bullous
pemphigoid [



Immunobullous Diseases
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Immunobullous Diseases
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Immunodermatology Tests are
Diagnostic Aids In Many Diseases

A Dermatitis herpetiformis & A Mixed / undefined
celiac disease connective tissue disease

A Drug reactions A Pemphigoid (all types)

A Eosinophil-associated disease A Pemphigus (all types,
Including paraneoplastic)

A Porphyria &
pseudoporphyria

A Urticaria

A Vasculitis (including
Henoch-Schonlein purpura)

A Epidermolysis bullosa
acquisita

A Lichen planus & lichenoid
reactions

A Linear IgA bullous dermatosis

A Lupus erythematosus (all
types including drug-induced)
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Immunodermatology Tests

A Tissue specimens

I Skin

I Mucous membranes
A Serum

I Initial diagnosis

I Following disease activity

A Tissue and serum together may be
helpful In certain diseases
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Immunodermatology Tests

A Tissue specimens
I Direct iIimmunofluorescence

AlgG - Indirect immunofluorescence
AlgM A Epidermal transglutaminase
AlgA (dermatitis herpetiformis)
AcC3 A Eosi.nophr:!lgranul_e frgteins
A Fibrinogen 8?25;225) -assoclate

A Serum

I Indirect immunofluorescence
I Enzyme linked immunosorbent assays




Immunodermatology Tests

A Tissue specimens
I Direct iIimmunofluorescence
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Immunodermatology Tests

A Serum

I Indirect immunofluorescence for circulating
antibodies

AEpithelial cell surface (pemphigus)

ABasement membrane zone (pemphigoid,
epidermolysis bullosa acquisita, linear IgA disease)

ACell surface, basement membrane zone and rodent
substrates (paraneoplastic pemphigus)

AEndomysium (dermatitis herpetiformis)



Immunodermatology Tests

A Serum

I Enzyme linked immunosorbent assays (ELISA)

AlgG desmoglein 1 (pemphigus foliaceus) and
IgG desmoglein 3 (pemphigus vulgaris)

AlgG BP 180 and IgG BP 230 (bullous pemphigoid,
mucous membrane pemphigoid, pemphigoid
gestationis)

AlgG collagen VIl (epidermolysis bullosa acquisita)

AlgG tissue transglutaminase and IgA tissue
transglutaminase, IgA epidermal transglutaminase
(dermatitis herpetiformis and celiac disease)



Immunodermatology Tests

A Serum
I Indirect iImmunofluorescence
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Immunodermatology Testing

DISEASES



Dermatitis Herpetiformis
Associations

ACeliac Disease, gluten sensitive enteropathy

I HLA-DQZ2, less commonly 1 DQS8, association
A May be important in binding of transglutaminase
modified gliadin on antigen presenting cells

I Prevalence 11-58 per 100,000 population in
northern Europe, highest in Ireland;
celiac disease prevalence 1 per 250 in US;

symptomatic/asymptomatic 1/6
ALymphoma
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Dermatitis Herpetiformis
Classical Presentation

APruritus is
cardinal
feature

A Lesions
I Symmetric

I Grouped or
nerpetiform
I Primary
esion Is
papule or
papulo-
vesicle




Dermatitis Herpetiformis
Clinical Presentation

Because of intense pruritus, secondary lesions
consist of excoriations with erosions and crusting,
chronic eczematoid changes or
lichenified, prurigo-like lesions




Dermatitis Herpetiformis
Clinical Presentation

Ecchymoses may be seen.
Scarring does not occur. ¥




Dermatitis Herpetiformis
Clinical Presentation

A LeS|onaI dlstrlbutlon

Extensor surfaces of elbows, forearms, buttocks, and
knees most common

Back, posterior neck and scalp next most common

Facial lesions, particularly periorbital, may be seen in
patients on adequate suppressive therapy

Palmar, plantar and oral involvement is rare



Dermatitis Herpetiformis
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Immunodermatology Tests
Dermatitis Herpetlformls

A Tissue specimen
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A Serum

A Tissue and serum together most helpful



Dermatitis Herpetiformis
Assoclated Diseases

Celiac disease and lymphoma

I Insulin-dependent
diabetes mellitus

I Autoimmune thyroid
disease

I Lupus erythematosus
I Sjogren s syndrome
I Arthritis

I Pernicious anemia

I Hypoadrenalism

Sclerosing cholangitis

I Primary biliary

cirrhosis
Sarcoidosis
Vitiligo

I Alopecia areata

Micronutrient
deficiency, anemia
and osteoporosis



Bullous Pemphigoid

Characteristic Lesions and Classical Presentation

2 A Elderly
patients

A Pruritus

A Tense bullae
on urticarial
and/or
erythematous
bases in
flexural areas




Pemphigoid Variants

Dyshidrosiform

Localized




Inflammatory and desquamative
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Pediatric Pemphigoid
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Pemphigoid Variants
Atypical nonbullous presentations

Generalized pruritus Bakker CV et al. Bullous pemphigoid
as pruritus in the elderly: a common

(with excoriations), no - presentation. JAMA Dermatol

primary lesions 2015149950559
It is important to include serological

and direct immunofluorescence in
the diagnostic algorithm of itch.




Pemphigoid quo vadis

ACurrent incidence 4-22 new cases per 108

I Incidence likely ] ] _
to continue to Growth of th:?_ Ellll-'l‘l"- Population
rise 1900 ta 2030

I After age 70, US Population age 65 and older
Incidence
significantly
Increases

I Relative risk >90
years old is 300
fold higher than
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Pemphigoid Variant
Drug-Induced
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lazide
S
april)

~ANifedipine
ATerbinafine

Almplicated drug: furosemide ASpironolactone
Alense vesicles and bullae on dorsum of foot



Pemphigoid Variants

A

Infants and children

A Vulva, in prepubertal children

A

Localized, lower extremities

A Vegetating plaques, groin and axillae

A
A

A

o T To

Herpetiform, vesicles

Dyshidrosiform, palmar and plantar lesions
resembling dyshidrotic eczema

Pemphigoid nodularis, prurigo nodularis-like
esions on extremities

_ichen planus pemphigoides
Drug-induced
Pemphigoid gestationis




Immunodermatology Tests
Pemphigoid
A Tissue specimen
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A Tissue and serum together most helpful



Mucous Membrane Pemphigoid

A Affects skin and/or mucous
membranes

I Tense bullae T Erosions

A Scarring sequelae including
ocular conjunctivae

A Immunofluorescence

I Linear IgG and C3 BMZ

I Circulating IgG BMZ antibodies
In only 20%, epidermal pattern

I Targeted proteins, BP180 and
laminin 332 (laminin V, epiligren);
anti-epiligren cicatricial pemphigoid




Linear IgA Disease

———
Chronic Bullous Disease of Childhood

ATense bullae similar to
pemphigoid
AfAString of pe:
Linear IgA Bullous Dermatosis ARCl uster of j ¢




Linear IgA Bullous Dermatosis

Immunopathology
Serum on human split skin substrate with anti IgA
N .
\ Epidermal IgA
¥ localization basement
IR TES Roof of membrane zone
separation: slilloodizs
Direct immunofluorescence of Sy 20

perilesional tissue with anti IgA
Linear BMZ staining et Y N



Linear IgA Disease

A Oral involvement common along with skin in
adult disease

A Neutrophils more common in infiltrate than in
pemphigoid which shows predominance of
eosinophils

A Antigenic target is LABD97, a portion of BP
180

A Drug induced variant
I Vancomycin
I Captopril, lithium, diclofenac, phenytoin, IL-
2, somatostatin
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membrane
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anti-laminin 332
pemphigoid

Strong association with

underlying malignancy

Up ToDate

Epidemiology and pathogenesis
of bullous pemphigoid and
mucous membrane pemphigoid
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Epidermolysis Bullosa Acquisita

ATense bullae
AOraI mucosal involvement

common
AOccur In areas of trauma
or friction



Epidermolysis Bullosa Acquisita
Immunopathology

ALinear IgG and C3 BMZ, rarely IgA, IgM

I Similar to pemphigoid but may be thicker, u-
serrated pattern

A Indirect immunofluorescence of serum
has IgG localized to dermal side of split
skin

A Antibodies directed to Type VII collagen
(anchoring fibrils)



Epidermolysis Bullosa Acquisita

Immunopathology

Serum on human split skin substrate with anti IgG

Dermal
localization
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separation
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Immunodermatology
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Pemphigus

A Organ specific autoimmune disorders

A Characterized by development of blisters and
erosions on skin and mucous membranes

A Caused by detachment of epithelial cells
(acantholysis)

A Severe morbidity and death, as a result of
skin loss, oropharyngeal ulcerations and
sepsis



Immunodermatology

APemphigus

I Pemphigus vulgaris and vegetans

I Pemphigus foliaceus and
erythematosus

I Fogo selvagem
| Paraneoplastic pemphigus



Pemphigus Vulgaris

A Severe oral ulcerations
A Inflammation and erosions of other mucosa

I Ocular 1 Nasal I Genital

A 50% develop blisters and erosions of skin, often head and
neck

A Without treatment, mortality approaches 100%, current
mortality 5-25%



Pemphigus Vulgaris
Pathology and Immunopathology

4 AAcantholysis

ADermal inflammation
Including eosinophils

AEpidermal cell surface 1gG

ASerum cell surface and
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Pemphigus Foliaceus
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DSG Values
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DSG-1 & DSG-3 Values

Epitope Migration In
Pemphigus

250

200

150

100

50

S S Sd I IS SIS
6®Q @’0 (OQ’Q @fb (OQ;Q @’b‘ %Q;Q @’0 6®Q @’0 (OQ’Q @’0 6QJQ

Date



Pemphigus

A In all forms, autoantibodies develop to
desmosomal cadherins (DSG1 in PF and FS
and DSG3 in PV) and/or other adhesion
molecules

A Pemphigus antibodies produce acantholysis in
VIVO In neonatal mice and in vitro in skin
explants and keratinocyte cultures

A Inducing factors unknown
| Genetics
I Environmental factors



Pemphigus
Environmental factors

ADrug-induced disease

i Antibiotics I Thiols
APenicillin/derivatives APenicillamine  APiroxicam
ARifampin ACaptopril AThiamazole
ACephalexin APyritinol AGold
AThiopronine sodium

thiomalate

A In PNP, hematologic malignancies initiate
and drive autoimmunity against DSGs and
desmoplakins



Paraneoplastic Pemphigus

A Severe inflammation, S
ulceration and scarring of S
mucosa o :

I Oral

I Ocular conjunctivae

I Lung

I Gastrointestinal tract
A Ulcerations of skin




Paraneoplastic Pemphigus

AMay appear lichenoid,
erythema multiforme-like




Paraneoplastic Pemphigus

A Both cell surface and BMZ antibodies

A Simple columnar/transitional epithelial antibodies
on rodent substrated bladder, heart and liver

A Associated hematologic malignancy
I Non-Hodgkin s lymphoma
I Chronic lymphocytic leukemia
| Castleman s disease
I Thymoma
I Waldenstrom s macroglobulinemia
| Sarcomas



Paraneoplastic Pemphigus
Immunopathology

IgG epithelial cell surface
and basement membrane
zone IgG staining on biopsy
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Immunodermatology Tests are
Diagnostic Aids In Many Diseases

A Dermatitis herpetiformis & A Mixed / undefined
celiac disease connective tissue disease

A Drug reactions A Pemphigoid (all types)

A Eosinophil-associated disease A Pemphigus (all types,
Including paraneoplastic)

A Porphyria &
pseudoporphyria

A Urticaria

A Vasculitis (including
Henoch-Schonlein purpura)

A Epidermolysis bullosa
acquisita

A Lichen planus & lichenoid
reactions

A Linear IgA bullous dermatosis

A Lupus erythematosus (all
types including drug-induced)
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Lichen Planus
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Fibrinogen

Nails and scalp




Lupus Erythematosus

Granular immune deposits
along the BMZ

IgM = C3 > IgG > IgA



