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Polyendocrinopathies Al

PEA monogéniques: autoimmunité diffuse
PEA-1 (APECED)
Syndrome IPEX

PEA polygéniques: PEA-2, 3, 4

Association de MAI spécifiques d’organe




Polyendocrinopathie Al de type 1 (PEA1) ou APECED

Autoimmune Poyendocrinopathy Candidiasis Ectodermal Dystrophy

e Rare:1/9 000 a 1/500 000
e Autosomique récessive: mutations du gene AIRE (>100)

 Manifestations cliniques: précoces (< 10 ans)
— Candidose cutanéo-muqueuse: 75-93%
— Hypoparathyroidie Al: 70-96% — 2/3
— Maladie d’Addison: 63-92%

Tableau qui se complete avec I'age

CMC: 50% 5 ans, 70% 10 ans, 94% 20 ans
HP: 33% 5 ans, 66% 10 ans, 85% 30 ans
AD: 40% 10 ans, 78% 30 ans

Formes mineures




PEA-1: manifestations cliniques

Alopecia
Keratitis

Pituitary failure
Chronic candidiasis

Squamous cell carcinoma
Dental enamel dysplasia

77%

Hypothyroidism 25%

Hypoparathyroidism

A

IRE-deficient thymus
Interstitial lung disease

Adenocortical failure
Asplenia 20%

Autoimmune hepatitis
20%

N

U
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Exocrine pancreatitis Chronic atrophic gastritis 30%

Type 1 diabetes
5-15%

60% Ovarian failure -
10% Testiculag failure \

N[\ Z

Tubulo-interstitial nephritis 10%

—

Malabsorption 25%

~~1— Vitiligo 20%

Chronic nail candidiasis

Kisand, J Clin Immunol 2015




PEA1l: anomalie de la tolérance centrale

AIRE: contrble I'expression d’Ag au niveau de 'épithélium thymique
Pas d’expression d’Ag =2 pas de délétion des LT autoréactifs

Anomalies
de la
maturation
thymique
(Treg)

Negative Positive

selection

Défaut TH17 T tactif
W IL17F, 1122 @ |LTautoreacti périphérie




Table 1 APECED autoantibodies, their prevalences (%) and diagnostic value

Marqueurs sérologiques

Autoantibody targets % Associated with Expressed in References

IFN-w? 100 AIRE-/— secreted [16]

IFN- 95 AIRE—-/— secreted [16]

IFN-f 22 secreted [16]

TFN-A 14 secreted [16]

1L-22 91 CMC secreted [29, 69]

IL-17F 75 CMC secreted [29, 69]

IL-17A 41 secreted [29, 69]

steroid 21-hydroxylase 55-69 AD adrenal [19, 23, 94, 98, 148]
(CYP21A2)

steroid 17-a-hydroxylase 24-58 AD OF adrenal [94, 23, 97, 145]
(CYP17Al)

side chain cleavage enzyme 38-68 OF adrenal, ovary, testis [19, 94, 99, 148]
(CYP11AL)

NACHT leucine-rich-repeat 32-49 HP ovary, parathyroid, breast, [22, 23, 132, 145, 148]
protein 5 (NALPS) testis

calcium-sensing receptor 86 HP parathyroid [133]
(CaSR) pancreas, kidney

thyroglobulin (TG) 1521 HT thyroid [23, 87, 157]

thyroid peroxidase (TPO) 15-36 HT thyroid [23, 87, 157]

islet antigen-2 (IA-2) 7 T1D pancreas, [87, 94]

glutamic acid 27-42 GID pancreas, brain [19, 23, 87, 94, 145, 148]
decarboxylase (GAD65)

testis-specific gene 10 8 testis, brain [140]
protein (TSGA10)

tudor domain containing 49 testis, brain [139]
protein 6 (TDRD6)

intrinsic factor ( IF) 15-30 PA stomach [71, 87]

aromatic L-amino acid de- 39-68 AIH kidney, intestine, brain, liver, [19, 94, 137, 138, 145,
carboxylase (AADC) VIT pancreas 158, 159]

cytochrome P450 1A2 68 AIH liver [23, 104, 106, 107]
(CYP1A2)

CYP2A6 AIH liver [23, 104, 108]

tryptophan hydroxylase 28-61 GID, AIH multiple [19, 94, 116, 137, 145,
(TPH) 158]

histidine decarboxylase 37 GID brain, stomach, lung [115]
(HDC)

tyrosine hydroxylase (TH) 44-50 AL, ED brain, adrenal [94, 119, 137]

SOX9/SOX10 15-22 VIT nervous system, breast [120]

potassium channel- 6 ILD lung, cervix [123]
regulating protein
(KCNRG)

bactericidal/permeability- 10 ILD lung, stomach, esophagus, [125]
increasing fold- cervix
containing B1 (BPIFB1)

Defensin, alpha 5 (DEFAS) 27 GID Paneth cells [118]

AD Addison’s disease, AIH autoimmune hepatitis, AL alopecia, CMC chronic mucocutaneous candidiasis, £D enamel dysplasia, GID gastro-intestinal
dysfunction, HP hypopathyroidism, HT hypothyroidism, /FN interferon, /L interleukin, /LD interstitial lung disease, OF ovarian failure, P4 pernicious

anemia, 71D type 1 diabetes, 7IN tubulo-interstitial nephritis, V1T vitiligo




Spectre mutationnel

Pas de corrélation génotype- phénotype (sf Y85C)

Mutations

Exons

Domains

Amino acid number |

Function

Exon1
c1AST
c.1A>G
c.2T>C
c.22CT
c.43C>T
C.44G>T
c.47C>T
c.55G>A
c.62C>T
c.83T>C
c.86T>C
c.100G>A
c.93_94insT
c.64_69delGTGGAC

Exon3

c.415C>T

c.328delC

c.402delC

C.462A>T
c.319_321delAGCinsTG

Exon 2
c.173C>A
¢.202A>G
€.230T>C
€.232T>A
€.232T>C
€.239T>G
€.238G>T
c.247A>G
c.254A>G
€.260T>C
€.269A>G
€.274C>T
c.278T>G
€.290T>C
€.132+1G>C
€.93_94insT
€.205_208dupCAGG

€.132+1_132+3delGTGinsCT

€.267_275delCTATGGCCG

Exon 4
c.463G>A
c.517C>T
c.463+2T>C
c.489dupC
¢.515_516ins13
c.540delG

Exon 5
c.607C>T

Exon 6
C.661A>T
c.682G>T
C.748A>T
c.755C>T *
c.769C>T
€.653-387G>A
€.653-1G>A
€.652+14C>T
c.789delC
€.653-6_653-4delTCC

SAND

Exon 7
c.834C>G
¢.845dupC
c.798delC

c.901G>A
c.906T>A
c.905G>A
€.908G>C
c.913G>A
€.932G>A
c.934G>A
c.977C>A

c.977C>T

€.983G>A
c.879+1G>A
€.966_969dupCCTG
¢.905_906delGT
c.931delT
c.958delC
€.967_979del13 *

Exon 8
c.892G>A
c.892G>T

Exon 9

c.1072C>T

€.995+5G>T
¢.1067_1071dupGGCCC

€.995+3_995+5delGAGinsTAT
¢.1053_1060delGGCAGAGG

Exon 10
c.1096-1G>A
€.1096-1G>C
c.1095+6G>A
¢.1103dupC
c.1155dupA
c.1249dupC
c.1242_1243insA
c.1244_1245insC
c.1163_1164insA
€.1189delC
€.1193delC
c.1214delC
c.1249delC
c.1265delC
¢.1236_1239dupGGCC

Exon 11

c.1322C>T

c.1336T>G

c.1347C>A
€.1370dupG
€.1295_1296insAC
¢.1296delGinsAC
c.1314_1326del13ins2
c.1344delCinsTT
c.1344delC
c.1314_1326del13ins2
c.1296delGinsAC
c.1344delCinsTT

Exon 12
c.1411C>T
€.1400+1G>A
c.1450G>A

Exon 13
c.1513delG
c.1516delG

Exon 14
c.1616C>T
c.1638A>T
¢.1567-2A>G

100

200

I Homomultimerization II Nuclear localization I

300

Protein-protein
interaction; DNA
binding

400

Histone code readers;
central tolerance

Coactivator of nuclear

receptors

Current Opinion in Immunology

Mutations perte de fonction; Mutations a effet dominant négatif

Bruserud, Curr Opin Immunol 2016




Autoimmunité associée a AIRE
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Autoimmunité associée a AIRE

i

Fonction de AIRE

Mutant
+

Mutant

+
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Oftedal, Immunity 2016



Syndrome IPEX

Immunodeficiency, polyendocrinopathy , enteropathy X-linked

tres rare: 150 cas

lieé a I’X

mutations du gene FOXP3 (70)
manifestations cliniques NN

pronostic sévere

— entéropathie + DT1 précoce

IPEX-like: mutation IL2-RA

Hypothyroidism
(35%)

i Typel
diabetes

(71%)

(98%)

M Enteropathy

Eczema

(69%)

Cytopénie Al (AH)
GN/NTT AI
L- ADP/SMG




Anomalie des cellules régulatrices

FOXP3: maturation des T reg

Central Tolerance Mechanism ,,!_

Thymus

FOXP3
expression
Peripheral Tolerance Mechanism
Effector T cell
(CD4+, CD8&+)
/ Regulatory T cel
Interleukm 2

\_} /
@
Antigen-presenting T effector cell

cell (dendritic cell, (e.g., Thl, Th2, Th17)
macrophage, B cell)




Polyendocrinopathies autoimmunes monogéniques

AIRE

Autoimmune polyendocrinopathy
syndrome type 1*

Hypoparathyroidism
(85%)
Hypothyroidism
(14%)

Typel
diabetes
(13%)
Adrenal
insufficiency
(78%)

Vitiligo (27%)

Enteropathy
(22%)

Chronic
mucocutaneous
candidiasis
(98%)

FOXP3 IL2RA
Immunodysregulation,
polyendocrinopathy,
enteropathy, X-linked

Hypothyroidism
(35%)

i Type 1
diabetes
(71%)

Enteropathy
(98%)

Eczema

(69%)

LRBA
Common variable
immunodeficiency-8 with
autoimmunity

Hypothyroidism
(14%)

Autoimmune
cytopenias
(79%)

Typel
diabetes
(17%)
Enteropathy
(69%)

Eczema
(10%)

Recurrent
infections

< =)
&
¢ (41%)

STAT1
Immunodeficiency 31C

Pseudo PEA1

Hypothyroidism

Eczema
(10%)

Chronic
mucocutaneous
candidiasis

(98%)

STAT3

Infancy-onset multisystem
autoimmune disease

Short stature

(60%)
Hypothyroidism
(20%)
Autoimmune
cytopenias
(70%)
Typel
diabetes

‘ “ (30%)
M \ Eczema
LS ,\ (50%)

" Enteropathy

(50%)
S
G Recurrent
%“‘ infections
(60%)

anomalie tolérance
centrale

anomalie cellules
régulatrices

pas d’expression CTLA4
L prolifération / Al

mut gain de fct, autos dom
hyperac IFNa

mut gain de fct, autos dom
hyper TH17

MB Johnson , Lancet Diabetes Endocrinol 2016




Polyendocrinopathie Al de type 2a4

PEA 2: Addison + autre
PEA 3: Thyroide + DT1 sans Addison
PEA 4: 2 MAI mais autres que PEA 2-3

4-5/100 000 (150/100 00?)
Polygénique, autos dominante
Prédominance féminine (3/1)
Survenue « tardive » (30-40 ans)
DT1: 50- 60%

Anomalies conjuguées
de tolérance centrale et périphérique

CENTRAL

APS1 (Aire)

APS2-4
IPEX (FoxP3)

Defective
negative selection

Defective Treg cell

PERIPHERAL

Q
3%

Lymph nodes

IPEX (FoxP3 or CD25)

APS2-4

(Aire, eTAC)

Defective Treg cell
function or survival

Defective Treg cell
function

Defective tolerance
in peripheral T cells




Autoimmunité des PEA 2-4

Table 1. Prevalence of organ-specified autoantibodies and autoimmune diseases

Disease or AB General population Type 1 diabetes mellitus Coeliac disease =~ Addison’s Hypothyroidism

Type 1 diabetes mellitus 2-3% X 4 4%

anti-islet AB 1-3% 85-90%

Coeliac 0.5% X 10 1-8% 5% 4%

transglutaminase AB 0.5-1% 8-12% 99%

Addison’s 0.005% X 10 0.5%

21-hydroxylase AB 0-0.6% 0.7-3% 83-90%

Hypothyroidism 5-9% X3 30% 3-12% 14-21% X3

aTPO 2-10% in adults 15-30% in adults 18% 23-40% 47-83%
1-4% in children 5-22% in children

Graves’ 0.1-2% 6-10% 10-20%

TSH receptor AB P P

Pernicious anaemia/ 2% for AIG 5-10% for AIG

autoimmune gastritis 0.15-1% for PCA X4 2-4% for PCA X3 .

PCA 2.5-12% 15-25% in adults 2%

10-15% in children

AB = antibody; AIG = autoimmune gastritis; PCA = parietal cell antibodies; TIDM = type 1 diabetes mellitus.

Van den Driessche, Ned J Med 2009




Une susceptibilité génétique partagée ...

OR pour les genes de susceptibilité aux différentes MAI

T1D HT GD AD
HLA-DR3 3.5 3.7 2-4 5
MICA 1.6 2.5 2 7
PTPN22 1.8 1.6 1.6 1.5
CTLA-4 1.5 5 1.5 1.8

Association DT1-MAIT: DPB1*0201; GPR103



... pour des genes de I'activation lymphocytaire
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HLA: présentation de I’Ag aux LT
CTLA-4: co-activation LT/APC
PTPN22: co-activation LT/APC
MIC-A:  co-activation LT/cible




Présentation clinique

Maladies auto-immunes de la thyroide
Diabete de type 1 auto-immun
Insuffisance surrénalienne
Gastrite auto-immune
Maladie coeliague

Vitiligo

Ovarite auto-immune
Alopécie

Hépatite autoimmune
Myasthénie

Hypophysite auto-immune



Présentation clinique

Maladies auto-immunes de la thyroide
Diabete de type 1 auto-immun
Insuffisance surrénalienne

Gastrite auto-immune
Maladie coeliague

Vitiligo

Ovarite auto-immune
Alopécie

Hépatite autoimmune
Myasthénie

Hypophysite auto-immune




Gastrites autoimmune (GAl)
Gastrite atrophique (GA), Anémie de Biermer (AB)

Antigéne: H+/K+ ATPase des CPG

Lumen of
i w| Cell T ngcs tat’:;e
oy e . L = Atrophie fundique
% A ucus
E i! ? Mucous (protects lining)
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FDR: sexe et age

35 1
O 31.1
30 | |MPCA+ (m)
B PCA+ (f)
_— 24.6
20.8
el 17.4
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Age (y)
FIG. 2. Prevalence of PCA in type 1 diabetes. +, Positive; f, female; m,
male.

1

De Block et al, Diabetes 2008



FDR: autoimmunité associée

5
35 - 3
% 30 O controls
30 1 m t1DM
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i 22 Graves'
o
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Fig. 3. Prevalence of PCA, AlIF, autoimmune gastritis, and pernicious
anemia in the general population and endocrine diseases. +, Positive; Ab,
; t1DM, type 1 diabetes mellitus. ® Vitiligo 8%

De Block et al, Diabetes 2008



Physiopathologie

. Parietal cell antibodies
In_t-rihshﬁctor antibodies
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Adenocarcinoma

Carcinoid tumour

De Block, JCEM 2008



Manifestations cliniques

e Carence martiale
— 20 - 40% des patients GAl
— 20 - 30% des carences martiales sont secondaires a une GAI

e (Carence en vitamine B12
— 25% des patients GAl

— Conséquences:
* Neuropathie périphérique, démence
e Glossite

* Cancer gastrique
— T carcinoide: 4-10% (X 13): Hypergastrinémie / Chromogranine A
— Adénocarcinome: 1-9% (X 6)

= NFS, bilan Fer, B12, FOGD (recherche HP), K




Maladie coeliaque

Indigestable : ;
gluten fragment (1) Bones, skin, brain,
P N 0 yroid gland
Zonulin —e D f A
AV CINE e
Chemokines—e g ©
IL-15 and cytokines
Intraepithelial o T
lymphocyte @@) gliadine ®
déamidée 000 Killer
@ ® 0’ T cell
(p y o2
APC O%° 000 o Mature
’ B cell
Helper

HLA-DQ2/HLA-DQ8 T cell

Ag : transglutaminase




Epidémiologie
10% DT1 vs 1% de la pop g?'¢, prédominance féminine (3/1)
pourtour méditerranéen et pays nordiques

118 sujets DT1 + MC
age DT1: 11(5-22); 4ge MC : 26 (10-43)

40-
[ Age of diagnosis of type 1 diabetes mellitus

Bl Age of diagnosis of coeliac disease

w
o
1

e MCapres DT1: 90% cas
dans les 2 ans chez I'enfant

e MC atout age
pics de fréquence 10 et 45 ans

Percentage of diagnoses
N
o

=y
o

e Délai avant dgc:
OO PP PRSP ERALS <18 ans au DT1: 60% < 6 mois
Age (years) > 18 ans au DT1: 50% > 5ans

- Bilan martial, BH, vitamine D, FOGD Bakker et al, Eur J Intern Med 2013



Manifestations cliniques

asymptomatique (50-80%) ou présentation incompléete

e Manifestations révélatrices:

— Diarrhée chronique (40%), douleurs abdominales
— Anémie (20%):

e carence Fe, B9, B12, inflammation chronique

* marqueur de sévérité

* résistance a la supplémentation en fer

* 3-10% des carences martiales <--> MC
— Hépatite

e cytolyse

* 10% des hépatites cytolytiques <--> MC

e évolution cirrhogene




Manifestations digestives/malabsorption
Pancréatites récurrentes, neuropathie périphérique

Manifestations systémiques:

— Arthrite, sacro-iléite
— Dermatite herpétiforme (fixation Ac a la TG3)
— Ataxie au gluten

e Autoimmune: cross-réactivité cellules de Purkinje
e Atrophie cérébelleuse

— Schizophreénie

— Déficit en IgA (1/40)

— Bilan martial, BH, vitamine D, FOGD




Dépistage des MAI / PEA 2-4

At diagnosis, screen for:

ICA, GADA, I1A2A, 1AA, ZnT8, HLA

DR3/4 or Dq2/8
AITD AIG/PA CcD AD VITILIGO
TSH/FT4/TPO Yearly for the first 3 years, 5-yearly thereafter
Yearly of 6-monthly if .
TPO-positive PCA/AIF[Fe/Vit B12 tTGA/EmA-IgA 21-OHAA
Y A Y Y Y Y Y
TSHT TSH | Fel Vit Bi2 | Small intestine biopsy Yearly c<)'rt|§o|/ACTH/PRA Screen for AITD and AIG
or earlier if symptoms
Y Y At least once gastroscopy { Cortisol or T ACTH or
to screen for ECL
hyperplasia TPRA
FT4l TSH rec AB @
Corticotropin-stimulation
@ test positive
Y Y Y Y Y Y Y
Levothy- Start with
Y methimazole Fe or vit B12 suppl Avoid gluten Hydrocortisone
roxine or PTU

Van den Driessche, Ned J Med 2009




