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Alopecia Areata : malattia autoimmune

lopecia areata (AA) is an organ-specific,
T cell-mediated autoimmune disease that
targets anagen-stage hair follicles.

| Little is currently
known about risk factors for AA, but studies
have suggested that AA is a complex mulugenetm
trait with an inherited predisposition component.”
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Adult hair follicles undergo cyclic periods of growth (anagen), destruction
(catagen) and rest (telogen). Matrix cells are thought to maintain their

proliferative capacity through close association with dermal papilla during
anagen.
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Autoimmune disease: why and where it occurs

PHILIPPA MARRACK->35,
JoHN KAPPLER!-Z%*S & Brian L. KorzIirg>S

NATURE MEDICINE =« VOLUME 7 = NUMBER S8 « AUGHLST 2001

Renee Lucas
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Random
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Complex
autoimmune
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Other environmental factors

(for example, smoking, diet)

Come il genotipo puo infleenzare lo sviluppo di malattie
autoimmuni

Con la semplice trasmissione
geneticaquando la correlazionefra
una variazionegenicae lo stato di
malattiae determinante.

In maniera complessa quando la
malattia clinicamente manifesta
deriva dalla interazione fra piu
genotipi e fattori ambientali

J.D Rioux A.K. AbbadATURE June 200%
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Bulletin of the NYU Hospital for Joint Diseases « Volume 64, Numbers 1 & 2, 2006

Epstein-Barr Virus Infection Induces Lupus
Autoimmunity

John B. Harley, M.D., Ph.D., and Judith A. James, M.D., Ph.D.

The Cross-Reactive
Heteroimmune and Autoimmune
Antibodies

Heteroimmune
Antibodies Autoantibodies

Figure 2 Progression of a heteroimmune anti-EBNA-1 response
to an autoimmune anti-Sm response. This schematic representation
presents the postulated critical moment when the first cross-reac-
tive autoantibody appears. Before autoimmunity the anti-EBNA-1
response is exclusively directed against EBNA-1 (Left Panel). The
transitional or cross-reactive antibody binds both EBNA-1 and self
(Top Center Panel). This is the first autoimmune autoantibody.
Later autoantibodies form that bind only self (eg, Sm or Ro) (Right
Panel) and do not bind EBNA-1.



AA e sistemaimmunitario

Hair follicles in both mice, and humans have properties

of an immune privileged site.

The proximal (lower) hair follicular epithelium of normal hair follicles
does not express major histocompatibility complex (MHC) class | or
class Il molecules .

There is also a decrease of Langerhans dendritic cells density .
Other mechanisms of immune privilege in the anagen

hair follicle include production of immunosuppressive

cytokines alpha-MSH, TGF-beta, and IGF-1

Induction of alopecia areata was associated with expressionof MHC
class | and Il on proximal follicular epithelium, as well as an
Infiltrate of CD4+ and CD8+ T-cells and supports the hypothesis
that reversal of immune privilege can induce organ specific
autoimmune disease.

A. Gilhar, R.S. Kalish / Autoimmunity Reviews 5 (2006) 641 69






_esional (bald) scalp grafted to nude mice regrows
nair coincident with loss of infiltrating scalp
ymphocytes.

This demonstrates the potential of hair follicles to
recover when removed from the immune system of
the host and further supports an immune etiology.

A. Gilhar, R.S. Kalish / Autoimmunity Reviews 5 (2006) 641 69



AA e malattie mmunomediate

Previous studies have provided evidence that a
history of atopy and autoimmune diseases are also risk

factors for AA.

Atopic diseases, such as asthma, atopic dermatitis, and hay
fever, have been reported in 10% to 60% of patients with AA.



AA e malattie autoimmuni

Previous studies have shown that approximately
12% of individuals with AA go on to develop an
autoimmune disease

Several studies have also shown an increased

frequency in patients with AA of :
a) Thyroid disorders,

b) Pernicious anemia,

c) Psoriasis,

d) Vitiligo.

e) LES




Autoimmunity Reviews 8 (2009) 478-483

Hair loss as a result of cutaneous autoimmunity: Frontiers in the
immunopathogenesis of primary cicatricial alopecia*

Matthew J. Harries ®, Katja C. Meyer °, Ralf Paus *>*

Hair follicle (HF) cycling and regeneration are abolished in
PCA due to irreversible, epithelial hair follicle stem cell (eHFSC) damage, triggered by major, yet
unclear pro-inflammatory events (e.g. type I interferon-associated cytotoxic inflammation, loss
of HF immune privilege, loss of immunosuppressive “no danger” signals). Therefore, immuno-
protection of eHFSC and restitution of their immune privilege are attractive future therapeutic
strategies in PCA. Chronic cutaneous lupus erythematosus-associated PCA may serve as a model
system for other diseases where epithelial stem cells undergo immuno-destruction.

M.J. Harries et al. / Autoimmunity Reviews 8 (2009) 478-483

Pathogenesis of CCLE-associated alopecia

U 48 Programmed
*Immune privilege collapse organ deletion
*Loss of ;,no danger: sign
" 9 - eHFSC cytotoxicity
inhibition of proliferation
»stem cell exhaust*/
abnormal apoptosis

,7;,
bulge eHFSC ' | <
o Damage

g 7 Proinflammatory cytokines
= critical factor : Lo Bt

TNFa
IFNy

« 4 type |l interferon-associated
) cytotoxic inflammation

¥

)
© = accumulation g
of hair growth- <
inhibitory P
glucosaminogylcans %, i

Fig. 1. Pathogenesis of CCLE-associated alopecia.
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Fig 1. Alopecia areata shares common cytokines and HLA associations with both autoimmune
and atopic conditions. HLA, Human leukocyte antigen; IgE, immunoglobulin; IFV, interferon;
1L, interleukin; RANTES, regulated upon activation, normal T-cell expressed and secreted; 7ThH1,

T helper 1: Th2. T helper 2.



AA e genetica

The family history ofAAIn patients ranges from10% up to
42%o0f cases and there are reports of identical twins
developing AA simultaneously.
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AA e sistema HLA

AA has HLA association with DQB1*03 [2], HLA B-18, and possibly HLAA2.
These associations with HLA-DR and HLADQsuggest a role for CD4+ T-cells in
AA.However, association with HLA-A, B and C were not examined in the most
recent studies.

An association with DQB1*0301 was found in patients with persistent and chronic
alopecia totalis but not in patients with persistent and chronic patchy AA.
However, both patient groups had a positive association with HLADQ3 (DQB1*03).

The genetic difference between risk of patchy AA and alopecia totalis may indicate
differences in molecular pathogenesis

A. Gilhar, R.S. Kalish / Autoimmunity Reviews 5 (2006) 641 69
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AIRE e necessario per la
presentazione di antigeni
tessutali da parte delle
cellule epiteliali timiche e
per la selezione negativa
dei linfociti T

Mickie H. Cheng TRENDS in Immunology 200



CLINICAL AND LABORATORY INVESTIGATIONS DOI 10.1111/).1365-2133.2006.07166.X

Dermatological manifestations of autoimmune polyendo-
crinopathy-candidiasis—ectodermal dystrophy syndrome

S.M. Collins, M. Dominguez,* T. Ilmarinen,f C. Costigan* and A.D. Irvine

Departments of Paediatric Dermatology and *Endocrinology, Our Lady’s Hospital for Sick Children, Crumlin, Dublin 12, Ireland
TDepartment of Molecular Medicine, National Public Health Institute, Finland

Fig 1. Dermatological manifestations of
autoimmune polyendocrinopathy—candidiasis—
ectodermal dystrophy syndrome. (a) Oral
candidiasis (patient 5); (b) candidal
onychomycosis and paronychia (patient 5);
(c) halo naevi (patient 14); (d) poliosis
(patient 14).




Clinical Immunology In press

The role of AIRE polymorphisms in melanoma

G. Conteduca?, F. Ferrera?, L. Pastorino®, D. Fenoglio®<, S. Negrini ¢,
M.P. Sormani 9, F. Indiveri ®-, G. Bianchi Scarra®', G. Filaci *<*
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Figure 2 Frequency of genotypes with 0-1 or 2-3 of the
rs1055311, rs1800520 and rs1800522 SHPs in melanoma patients
(black bars) and healthy controls (open bars).



Tizsue Antigens 2002 60: 489485

R. Tazi-Ahnini
M.J. Cork

D.J. Gawkrodger
M.P. Birch

D. Wengraf
A.J.G. McDonagh
A.G. Messenger

Role of the Autoimmune Regulator (AIRE)
gene in alopecia areata: Strong association
of a potentially functional AIRE
polymorphism with alopecia universalis

The frequency of the rare allele (961G) was

0.08 1n the controls and there was a significant increase to 0.13 1n alopecia
areata overall and 0.20 1n severe disease (alopecia universalis). We found

no association between the AIRE G961G variant and mild (patchy) alopecia
areata or alopecia totalis. However, the A/IRE 961G allele is a potent risk
factor (> 3) for the severest form of alopecia areata, and for disease of early

age at onset (at 30years). The change from serine to arginine in the SAND
domain of AIRE protein may have a significant effect on AIRE DNA-binding
activity. Moreover, our results could provide a rational explanation of the
unusually high frequency of AA in APECED patients, supporting the
concept of AA as an autormmune disease.




Journal compilation @ 2008 Blackwell Munksgaard - Tissue Antigens 71, 206-212

Genetic analysis of autoimmune regulator haplotypes in
alopecia areata

D. A. Wengraf', A. J. G. McDonagh?, T. R. J. Lovewell', Y. Vasilopoulos', S. P. Macdonald-Hull?,
M. J. Cork™?, A. G. Messenger? & R. Tazi-Ahnini'?

The AIRE risk haplotypes i1dentified i this study
potentially account for a major component of the genetic

risk of developing alopecia areata.

Control 155 43 1 0.113

CC CG GG
C4144G Case 226 67 2 0.120 0.0133 1.61(1.10-2.340029)
Control 303 57 4 0.089
TT TC CcC
T5238C Case 284 9 1 0.019 NS
Control 262 4 0 0.008
GG GA AA
G6528A Case 244 42 3 0.083 NS
Control 162 30 3 0.092
TT TC CcC
T7215C Case 136 140 14 0.290 38x 1078 2.69(1.81-4.00)
Control 150 47 1 0.124
TT TC CcC
T11787C Case 102 135 39 0.386 NS

Control 65 86 34 0.416




AA T Genetica- autoimmunita

AA may occur in diseases |Ilinked to chr
syndrome and autoimmune polyendocrinopathy.

The risk of alopecia areata isincreased to 30% in patients with autoimmune
polyendocrinopathy candidiasis ectodermal dysplasia syndrome
(APECED).

This condition is associated with a mutation of the autoimmune regulator
(AIRE) gene on chromosome 21922.3

A. Gilhar, R.S. Kalish / Autoimmunity Reviews 5 (2006) 641 69



There is now a considerable array of evidence for
alopecia areata as a polygenic autoimmune disease.
Further research on genetic and functional aspects is
needed to pinpoint the MHC genes involved and to
elucidate the role of I1.-1 cluster genes and chromosome
21 genes in the pathogenesis. These studies should be
performed in patient groups with well-defined and
documented clinical subtypes ol alopecia areata to

facilitate correlation of the clinical and genetic findings.

A. . G. McDonagh and R. Tazi-Ahnini
© 2002 Blackwell Science Ltd e Clinical and Experimental Dermatology, 27, 405-409



7. Emotional stress and neuropeptides

Many medical conditions can be exacerbated by
stress. It 1s also likely that in a subset of patients,
stressful life events lead to both the onset and the
progression of AA [30]. A defmitive relationship has
yet to be statistically proven. However, alopecia arcata
1s also associated with an increased incidence of de-
pression and anxiety disorders, which may be second-
ary to hair loss [31].

Neuropeptides produced by cutaneous nerves have
been found to modulate inflammation in the skin,
providing a potential link between the brain and
skin disease [32].

A. Gilhar, R.S. Kalish / Autoimmunity Reviews 5 (20006) 6469
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ANAGEN.
The hair growing stage is called Anagen.

| The bottom of the hair follicle (the bulb) is
attached to the dermis and its blood supply

"#‘“’g'“" through the dermal papilla.
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>‘-Iair grows outward from the bulb at about 1 cm

per month. The Anagen phase lasts 3 years on

‘average but can vary from a few months to as
much as ten years.

f : li Hais shuafl st cells The length of time the hair follicle remains in

0\ s Anagen, and keeps growing, depends on the

' \ , signals it receives from the surrounding scalp
and its blood supply.
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Definizione di Autoimmunita
Il corpo umano sano e dotato di una serie di strumenti potenti che gli permettono

di resistere alle offese da parte di micro-organismi invasori.

Loatti vit™ di guest. strumenti  regol a-

Sfortunatamente, qualche volta, la difesa
verso | 0esterno si tra
| 01 nt dromau:t oi mmuni t ~






