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* Recurrent attacks of



BD: systemic vasculitis

>>> Ve
. HSP All types of vessels veins

 Femoro-illiac, retinal and cerebral
thrombophlebitis

 Arteritis: pulmonary+++

Leukocytoclastic vasculitis




Mc Dermott MF
Plos Med 2006

AUTOINFLAMMATORY

AUTOIMMUNE
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RARE MONOGENIC
AUTOINFLAMMATORY
DISEASES

POLYGENIC
AUTOINFLAMMATORY
DISEASES

MIXED PATTERN DISEASES
- with evidence of acquired component
(MHC class | associations) ar
autoinflammatory components

- CLASSIC POLYGENIC
AUTOIMMUNE DISEASES
(organ-specific and non-specific)

'RARE MONOGENIC
AUTOIMMUNE
DISEASES

FMF, TRAPS, HIDS, PAPA
Blau syndrome (uveitis)

Crohn disease, ulcerative colitis

Degenerative diseases, €.9. osteoarthritis

Gout/pseudegout/other crystal arthropathies

Some categories of reactive arthritis and Psoriasis/psoriatic arthritis (no MHC assaciations)
Seif-limiting inflammatory arthritis including diseases clinically presenting as RA
Storage diseases/congenital diseases with associated tissue inflammation
Non-antibody associated vasculitis including giant cell and Takayasu arteritis
Idiopathic uveitis

Acne and acneform associated diseases

Some neurological diseases, e.g. acute disseminated encephalomyelitis
Erythema ncdosum associated disease, including sarcoidosis

Ankylosing spondylitis
Reactive arihritis
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Behcet Syndrome
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Rheumatoid arthritis

Autoimmune uveitis {sympathetic ophthatmia)
Coeliac disease

Primary biliary cirrhesis

Autoimmune gastritis/pernicious anaemia
Autoimmune thyroid disease

Addison disease

Pemphigus, pemphigoid, vitiligo

Myasthenia gravis

Dermatomyositis, polymyositis, scleroderma
Geodpasture syndrome

ANCA associated vasculitis

Type 1 diabetes

Sjogren syndrome

Systemic lupus erythematosus

ALPS, IPEX, APECED



MB: Immunité innée

Augmentation de I'inflammation non
spécifique: Pathergie




« Reponse inflammatoire spécifique d’antigene

« Expansion oligoclonale de cellules T avec activiteé de
la maladie
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Esin et al. Clin Exp Immunol 1997; 107: 520-7.






Familial Aggregation
— Case reports of familial Behcet's disease

— Sibling recurrence rate = 4.2

— Sibling recurrence risk ratio (As) = 11.4-52.5
Gul et al. Ann Rheum Dis 2000; 59: 622-5

— Higher sibling recurrence rate of 10 for juvenile
patlents Koneé-Paut et al. J Pediatrics 1999; 135: 89-93

— Genetic anticipation |
Fresko et al. Ann Rheum Dis 1998; 57: 45-8



Koné-Paut et al. J Pediatrics 1999; 135: 89-93

Figure 1: Distribution of familial and sporadic cases as a function of age of criteria
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Behcet's Disease

« Association with “autoinflammatory genes” ?

— MEFV

BD Controls
M694V 2.6 0
V726Q 2.6 0
E148Q 5.2 2.2
P706P 10.5 1.6

BD Controls OR
M694V 11 ?

(1 homozygous)

V726Q 2.6 ?
M680I 5.2 ?
Total 15 (26%0) (9.1%) 3.5

Matsuda et al. Intern Med 2006; 45: 799-800.

Touitou et al.
Human Mutation 2000; 16: 271-2.

n=38 definite, n=19 probable BD
Maghrebian, Turkish, Jewish,
French, Italian

Atagiindiz et al.
Clin Exp Rheumatol 2003; 21: S35-7.

n=57 Turkish BD
Association with

« Vascular involvement (OR=10)
« Pathergy reaction (OR=5.3)

BD+FMF (E148Q/M694I)



Behcet's Disease

» Association with other “autoinflammatory
genes’?

— TNFRSF1A
« Amoura et al. Arthritis Rheum 2005; 52: 608-11.
« Association with venous thrombosis (extracranial)

BD Controls OR
Maghrebian R92Q 1 (2.6%) 0
n=238 n=_89
European R92Q 5 (6.8%) 12 (1.3%) Not
n=74 n =909 provided
831 from
Glasgow,
Belfast,
Strasbourg
78 from Paris




Behcet's Disease and
TNFRSF1A

* No significant difference for TNFRSF1A
R920Q mutation was observed between BD

patients and healthy controls.

 All patients and controls with the mutation
were heterozygous carriers.

R920Q Genotype BD (%) HC (%)
R92/R92 115 (95.8%) 116 (95.1%)
R92/Q92 5 (4.2%) 6 (4.9%)
Q92/Q92

Duymaz-Tozkir et al. Clin Exp Rheumatol. 2003 Jul-Aug;21(4 Suppl 30)



Florence]987

16 year-old

Fevers monthly since infancy, chills

Bipolar aphtosis, severe acne, erythema
nodosum since one year

Headaches, conjunctivitis

Abdominal pain, diarrhea, arthralgia

Skin reactions after vaccination

Koné-paut I, Autoinflammatory gene mutations in Behget's disease.
Ann Rheum Dis. 2007 Jun;66(6):832-4

MVK Genotype V3771, S135L
Final diagnosis in 2006! MKD




Koné-Paut I, et al, Ann Rheum Dis 2007, Jun;66(6):832 -4

2 V37713771
3 V3771/-
4 V198M
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24y

30 years Fever
Bipolar aphthosis
Macular rash, skin hypersensitivity,
erythema nodosum
Keratitis
Transient arthralgia

30 years Bipolar aphthosis
Erythema nodosum, folliculitis
Uveitis
Transient arthralgia

44 years Buccal aphthosis
Skin aphthosis, erythema nodosum
Uveitis
Venous thrombosis
Ulcerative colitis
Transient arthralgia



CAPS patient with anti IL-1 treatment




Pooled frequencies of clinical BD features according to HLA-B51/B5 status derived from data
sets combining 5-47 patient populations.

Genital ulcers* 47— — 82.3/76.0%

Skin involvement* 4~/ — ———— 81.6/71.8%
e (| <
Pseudofolliculitis 14— — 71.0/65.6%
o - 5
Eye involvement*{————————————————————————————— 68.3/56.6%

i old e Sy R S ARSOR |
Joint involvement4——————— 1 52.7/55.1%

Positive pathergy test1—————————— | 57.1/49.7%
e — — ] -
Erythema nodosum 41—/ 49.6/45.4%
| —

Gastrointestinal involvement* 17~ —  18.5/29.3%

: [——
Vascular involvement | 24.6/21.4%

<+ |
Thrombophlebitis4—— 22.7/15.5%

Neurological involvement ; 16.1/17.2%
B //L.A-B51/B5 -positive
Orchiepididymitis - Emm— | & o5 20, ) HLA-B51/B5 -negative

Chest involvement 5 8.9/11.9%

] 7
- se-:-rrrsHrrr-n---. 64.2/53.3%

Male sex®
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Maldini C et al. Rheumatology 2012;51:887-900
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EtU de gé nO m e'Wld e guantifie la liaison génétique entre chaque marqueur microsatellite et la maladie "complexe”
Association avec HLA classe |

Remmers HL et al, Nat Genetics 2010; July 11

P<50x10-8 as the threshold for genome wide signific:

MHC Jelomeric 4 } 4 Centromeric
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.M “ n | Association avec HLA A26

(japonais*) :
Chr 1 2 3 4 5 6 7 8 10 11 12 13 141516 | 18 |20|22 %

17 19 21 f &

] %
-
The —log10 P values (allelic Chi-squared test) for ? Isignificance tb.reshold 0f5x10-8: iz
association of 311,459 autosomal SNPs in 1215 ¥ -'g' _l_':;-._' o WAl l
BD cases and 1278 controls from Turkey are 0 I i S PR LY 11 - ¥ S
shown segregated by chromosome and sorted by Chr 6: 29M Chr 6: 30M Chr6: 31M Ch 6: 32M Chr 6: 33M

genomic position. Position

292 SNPs from the MHC region with allelic Chi-squared P <

0.0001, in blue en red (aprés avoir sorti le B51).
*Meguro, A. et al. Ann. Rheum. Dis. 69, 747-754 (2010)



Etude genome-wide
Association non HLA

Remmers HL et al, Nat Genetics 2010; July 11

Cartographie fine de la région
gén étiq U€ deL10 and IL23R-IL12RB2

Région IL-10
* Analyse de 27 SNPs supplémentaires

« Cing SNPs fortement associes a la MB, avec
un SNP, rs1518111, atteignant la significativité
du genome wide (P = 1.88 x 10-8).

. Les SNP sont situés dans le promoteur et les
2e et 3e introns du gene de 'lL-10

Région IL-23

 Analyse de 11 SNP

« Pas plus d’association que avec le SNP du
GWASs: rs924080

« Etude d’'une région intergénique entre IL23R
and IL-12RB2: La MB est plus liée a I'lL-23
qu’lL-12

NB: Variants IL-23 aussi associés au psoriasis, aux
MICI et a la SPA

Scale 50 kb}
chri: | 205000000 | 205050000/
RefSeq Genes
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MEFV et TLR4 dans la maladie de Behcet

Kirino Y et al, PNAS, 2013 May 14

Reséquencage de genes avec associations connues

- MB

— 1L10, IL23R, CCR1, STAT4, KLRK1, KLRC1, KLRC2, KLRCS3, KLRC4, and
ERAP1

e |Immunitéinnée

— IL1B, IL1R1, ILIRN, NLRP3, MEFV, TNFRSF1A, PSTPIP1, CASP1, PYCARD,
NOD2, and TLR4

2 nouveaux variants plutét protecteurs, id a Crohn

IL23R
 ollh ’&@ tt ottt & JarinEss
FN3 & Turkish
TLR4 2 nouyeaux variants associés a une faible reponse aux endotoxines, protecteurs pour Crohn
PO AT oL
PROK LRR LRRLRR  LRR LRR LRR LRR LRR LRR LRR LRR
NOD2 2 variants chez les turques aussi associés au Crohn, association trés faible
ot L1ty f A d O fmg ﬁm
CARD CARD “NA?H: LRR LRR LRR LRR

La mutation MEFV Met694Val, donne un risque de MB chez les Turques
(OR, 2.65; P =1.8 x 10-12).



Les genes et la MB
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AUTOINFLAMMATION AUTOIMMUNITE



) 16th

AL INTERNATIONAL
et CONFERENCE on
e BEHCET’'S DISEASE

Dear friends,
18th - 20th As the main even_t in the_: wor!d of Beh@Dise_ase_, the |
September 2014 Conference _\Nlll_provu_je hlg_h_qua_llty con_trlbutlons on a wiy
Pari range of topics including clinical innovations, genetics anc
o basic science. Update on new therapeutic strategies will |
presented and challenging issues will be discussed. We
planned to invite distinguished lecturers notably in the fiel
of innate immunity.
To make this Conference the most interactive, we will organi
breakfast meetings that will be an opportunity for sharing

experiences with experts. As the last Conference in Paris
held in 1993, we are honored to welcome you again in th
oCity of Light and we wish your stay being instructive and
enjoyable.

Welcome in Paris.
Pr Isabelle KonPaut, Paris Pr Bahram Bodaghi, Paris

http://www.kobe.fr/lbehcets/
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