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Honoraria as an advisory board member and/or as a speaker
* Celgene, Novartis, Pfizer, SOBI AB

Clinical trials - Principal Investigator or Sub-Principal Investigator
* Celgene, Novartis, Takeda, Lilly, Leo

H rtapouciacn autn nmpoopiletal LOVo yla UN-TTPowWUTNTLKO ETTLOTNUOVIKO OKOTTO KOl UTTOPEL VA TTEPLEXEL TTANPOPOPIEC OXETIKA
UE Ta tpoiovta 1) Ti¢ evOei€elc TOUC, MOV €Ml TOU MOPOVTOC UITOPEL va lvai urto dtepeuvnon n/koi mou Sev Eyouv eykpLdei
Q70 TLC PUTULOTLKEG OPXEC.

H rtapouoiaon autn ekppalel amoKAELOTIKA TIC ATTOYELC TOU oUlANTN

Ot mAnpoopiec mou repLeyovral eival akplBeic kata tn dnutoupyia tnc napovaoiaong

Tuyov bedoueva oxetika UE ipoiovta Ta ormoia O€v avnkouv otn Novartis Baoilovtal o€ dnuoota StaGeCTIUEC TTANPOPOPIEC
kata tn dnuloupyia tn¢ mapouvoiaonc



25-year-old woman with refractory FMF

Colchicine
Prednisolone

and longstanding destructive arthritis Etanercept
Colchicine Colchici
Prednisolone Colchicine P c::lc. |C|Ine
Prednisolone el delns
Analgesi — MTX (2 years)
nalgesics (Zngcalrs) Prednisolone Colchicine - | Off-label Anakinra Etanercept
y 1 mg/kg BW Prednisolone (4 weeks)
(high doses) Etanercept
1988 1990 1997 1998 2000 2005 2008 2010
Severe allergic
1 — reactions to
3yrs-old: Recurrent 2:?;3‘:;;;‘ Anakinra
episodes (24-48 h) (shoulders/knees)
of high fever, Abdominal pain Inflammatory attacks Destructive arthritis
abdominal pain, Wee'flv ePiSOd?S of attacks (1'2_/ ? weeks) (hips/shoulders)
erysipelas-like febrile abdominal FMF o tAr:h"tt: ct’f k"fet‘i‘s . Replacement right hip
erythema, pain attack/arthritis (M694V homo) NSEE OF aTEhritis of the 1ips No physical activity

arthralgia/arthritis
of the knees

SJIA??

FMF??

Depression/anxiety













25-year-old woman with refractory FMF and
longstanding destructive arthritis
e 2010: Initiation of canakinumab 150 mg/8 weeks, step-up 150 mg/6 weeks
* Colchicine 2 mg/day, prednisolone 2.5-5 mg/day - | Time {weeks)
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2010-2021 (12 years) under IL-1B inhibition >

Canakinumab (CAN) 150 mg/8 weeks, step-up/down 150 mg/2-4-6 weeks

Colchicine 1.5 mg/day, prednisolone 2.5-5 mg/day

Successful replacement of the left hip and right shoulder (2011, 2017)

Absence of active arthritis and febrile abdominal pain attacks. No signs of albuminuria
Absence of adverse events, no serious infections

Full-time employed/no missing work days, no antidepressants, good physical activity

2018: pregnancy, cessation of CAN at 4th week of gestation, maintenance of
colchicine, 3 FMF attacks during pregnancy after CAN cessation,
no other complication, one healthy son without FMF symptomatology since today

2021: Fully vaccinated against SARS-CoV-2, efficient antibody response
Early 2022: asymptomatic COVID-19 infection



Baseline Follow-up 6 months Follow-up 42 months

MRI Coronal short tau inversion recovery (STIR) images of the
left knee

Mitroulis |, Skendros P, Oikonomou A, et al. Ann Rheum Dis. 2011

Skendros P, Papagoras C, Oikonomou A, et al. Ann Rheum Dis. 2014 (suppl 2)
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Non-Infectious Inflammatory Diseases (NIID)
Major causes of inflammation in Internal Medicine

v’ Autoimmune diseases

v' Autoinflammatory diseases

* Vanderschueren S, et al. Arch Intern Med 2003
* Bleeker-Rovers CP, et al. Medicine (Baltimore) 2007
* Horowitz HW. N Engl J Med 2013



@ Immunological

- Disease
Auto- Conti

inflammation @ ontinuum

Innate Immuni

Autoinflammatory
Diseases with
Immuno-

Immuno-

deficiencies Autoimmunity

Adaptive immunity

Peckham et al. The burgeoning field of innate immune-mediated disease and autoinflammation. J Pathol. 2016



AutopAsypovwdn voonpata cpepa




Hereditary Periodic Fever Syndromes (HPFs): Genetically
Diverse But Clinically Similar Group of Conditions

Characterized by recurrent attacks of fever; rash; serositis;
lymphadenopathy; and musculoskeletal involvement

In HPFs, genetic mutations lead to dysregulation of the innate immune
system and to episodic manifestations of systemic inflammation

— Familial Mediterranean fever (FMF)
— Hyperimmunoglobulinemia D and periodic fever syndrome (HIDS)

— Tumor necrosis factor receptor—associated periodic syndrome (TRAPS)

— Cryopyrin-associated periodic syndromes (CAPS)

RANGE OF SEVERITY OF CAPS INFLAMMATION

oy (e Ll

Overlap of Symptoms Can Exist Between The Syndrome Classifications
15



Identification of the “inflammasome”:
a major breakthrough in the field
of innate immunity & autoinflammation

DAMPS 15t SIGNAL Two signals are required for
IL-1B production

Martinon F, Burns K, Tschopp J. Mol Cell. 2002
NLRP3

ASC
Pro-Caspase -I

(auto)

ro-IL-1B IL-1B  jnflammation
N
\Q

Inactive IL-1p precursor (31 kDa)

Active, mature IL-1f (18 kDa)
N terminus Y VHDIA P V... C terminus
116



Pathogens Danger molecules
MDP or PAMPs or DAMPs

Mutant |
TNFR1

Inactive NOD2

IL-1B-mediated

. .7
[Roo2 )
Acti\ll\leorggtant d Ut0| nfl amm atO ry
syndromes
Mutant TNFR1
misfolded
protein :

Isoprenoid end
products

Cytoplasm Nucleus .
Ozen & Bilginer. Nat Rev Rheumatol. 2014



Immune cells
Neutrophils

PGE2

Monocytes

T 17/y8 T cells

TNF
IL-6

IL-17
IL-22

ILC3 Osteoclasts

IL-17 CSF-1
IL-22 RANKL |

Organ systems

v

Cartilage

Matrix enzyme
production

Cartilage damage

Bone

Osteoclast
activation

Bone loss

'

Blood vessels

Intimal
inflammation

Atherogenesis

' 4

Hypothalamus Pancreas

Fever response B-cell
Pain processing apoptosis
Diabetes

Schett G et al. Nat Rev Rheumatol. 2016



Owoyevnc MeoOYELOKOC TTUPETOC FMF: The prototype IL-18
(Familial Mediterranean fever, FMF) autoinflammatory disease

To ocuXVOTEPO Ao Ta KAnPOVOULKA cUVOpoua epltodikol mupetou (periodic fever syndromes)
2UXVOTEPO O€ XWPEC TNC avatoAlkng Meooyeiou: pun-Aokevall EBpaiouc, Appéviouc, Toupkoug,
ApaBeg

EnutoAacpog

— Toupkia: 1/1000 — 1/400, >100,000 aoBeveic

— lopanA : 1/1000, ~10,000 aoBeveic

— Appevia: 1/500 ~6,000 acbeveic
2TIOLVLOTEPO VOO UL OTOV UTTOAOLTTO KOO0 TIApOTL £XouV avadepBel meplotatikad otnv MaAAia,
Fepuavia, ItaAla, lomavia, HMNA, AvotpaAia kat lamwvia

~90% TwV acOevwv eKONAWVOUV TN VOo0 £wC <18 eTWV

Curr Opin Rheumatol. 2006;18:108-117, Arthritis Rheum. 2009;61:1447-53, Pediatr Rheumatol. 2013;11(suppl 1):A147
Genet Med. 2011,;13:263-9, Eur J Pediatr. 1997,;156:619-23



N39OD 16811
MEFV NM 0002432 (16p13.3) Lul SRl vz
ik DNA: 14600bp, mRNA: 3499bp, Protein: 781aa LSOO \/726A (12.2%)
QI7X EI2SE  El63A Al9V  P22IP 261_764dup GORA Yo=K SIK
QUTR 300 01ins 163D LIMP  G22R 259V P307P Go0S  I692DEL N733S
NOON  NION  ALGSA EIOSE  E225D  K266E L309M S363N D6IIG M9 RIK
plozn G360 ALGST ISR LY Ireit R34C S363S 640 MG94DEL F743F
ALOSE G 31008 ( ° °) R314H P36IS ALSTV ROIG
SIS~ g o AMTE L3RP  QUGR0 RSOIH M694V (38.1%)
LLIOP S P277L E319K P373L  V469L RSOIR
R278P V328A K376 Y471X S303C Ses0y KoM SHX
E148Q (10.9%) P283L R32OH QK  EATE DSOSG R6S2C  K69SR Q753
h C  R8R VAML L3P 4K 15061 R6SI KGN 7530
GILLIR 310G S1791  S208C S2428 S288Y S3F DIOIN Q4760 IS06V  T3TTSAT R6S2R  AT0IA  P7S4R
34 335G RISIS  SITN 242RC RMSH P3P [M7RY DSIOD ISTIA PSSP Resy  SC  [7ssV
B1IST MR E403K  F479L ASIIV  T57IN BT p6s6A  S703S  PISSS
120 3 R408Q BI3T  IS77SCG  GSRG  V6soF VI  RI6IC
2P V4I5SV ;| Q4800 GSIME | M3R2L ASSV De6IN  PT0SS  RIGIH
S83G -4 17395 8CT K67IM  RIOSC  N766H
79207 J760-30.8-T S6ISN  LJO9R  PIG9A
% s 76()-28T e l'lw' 2%y
e | 760.3C o,
ity =1 M680I (19.7%)
:n \‘MM)V F221F
170G

CDS joints

Positions 2771278 910/911 1260/1261 1356/1357  1587/1588  1610/1611  1726/1727  1759/1760  1792/1793

Codons 93 304 420/421 452/453 529/530 537 576 587 598
This graph shows the variant usual name (i.c. as first published). October 14, 2014
Please refer to the variant detail by clicking on its name for possible edited nomenclature. N Sequence variants: 298

Giaglis S et al. Clin Genet 2007: 71: 458—-467



FMF genetic tips

v FMF ao9¢veic ue ueifovec pertaAdaéeic (oto eéovio 10, otic 9éosic 680,
694, 726 o€ opuoluywrtia nn cuvduvaougvn stepoluywrtia) Exyouv mo coBapo
PAULVOTUTTO KoL KLVOUVEUOUV TTEPLOCOTEPO ATTO XPOVIEC ETUTAOKEC

v'10-30% b¢v aveupioketal petaAAaén nj aveupiokerat povo éva aAAnio,
TP TO YEYOVOC OTL N VOOOC EiVAL AUTOOWUATLKI) UTTOAEUTOUEVN

MetaAAaéerc AoOeveic YyLeic
MEFV (N=152) (N=140)

Kapia 16.4% 98.6%
1 40.8 1.4%
2 42.8 0

Giaglis S et al. Clin Genet 2007

* Ozen S, et al. Front Immunol. 2017 * Stoffels M, et al. Ann Rheum Dis 2014
* Rowczenio DM, et al. Rheumatology 2016 * Boursier G, et al J Pediatr. 2019



Kpwtnpla Tel Hashomer yia tn dtayvwon tov FMF

Meilova Kpttiipla

1. Yriotpormidlovta EUMUPETA ETELCOSLO CUVOOEUOUEVA ATTO TIEPLTOVITLOQ,

apBpitda n mAevpitda

2. ApuAosgidbwon tumou AA xwpic vooo Tou va PodLaBETEL O QUTAV

3. KaAn avtarmokplon o€ ouveyn Beparmeia pe KOAYLKivN

EAdcoova Kputriipla

1. Ytotpormidlovia EUMUPETA EMELCOSLA
2. Epuounehatoeldec epuBnua

3. FMF o€ ouyyevn 1°° BaBuou

BeBatin diayvwon: 2 ueifova kpirnpia n 1 peilov kat 2 eEAcocoova KpLtnipla

Mdavn diayvwon: 1 ueilov kat 1 EAaocoov Kp
Livneh, A.etal. Criteria for the diagnosis of familial Mediterranean fever.

Arthritis Rheum. 40, 1879-1885 (1997).




KAwikec ekbnAwoelc o 223 ‘EAAnvec aacBeveic pe FMF

Clinical manifestations and their cumulative incidence in FMF patients from
mainland Greece (n = 152) and Crete (n = 71) (data from refs 29, 30).

Manifestation Mainland Crete
Greece

Prevalence (%)

Fever 88.2 76
Abdominal pain 87.5 80
Monoarthritis 21.1 38
Thoracic pain 12.5 21
Serositis 11.8 NA
Myalgia 5.9 NA
Henoch-Schonlein purpura 2.6 NA
Amyloidosis 2.6 NA
Proteinuria 2.6 5.6"
Erysipelas-like erythema 2 11

Skendros et al. J Autoimmun 2019



FMF Is Divided Into 3 Phenotypes

ﬁp fl

Phenotype |

Clinically overt disease

Manifested with
episodes of fever and
arthritis, or peritonitis,
pleuritis, or rash
(erysipelas-like
erythema); or

Combination of above
with AA amyloidosis

Genetic diagnosis is not

required*

Phenotype Il

Only manifestation is
AA amyloidosis

Diagnosis based on
family history of
phenotype | disease, or
presence of MEFV
mutations

Phenotype Il

Genetic positive (22
mutations)

Clinically silent disease’

*Only 60% of patients bear 2 mutations (30% have 1, and 10% have 0); Trates of

phenotype Il in Israeli population are very high (1:50 vs 1:400 for phenotype 1).
Ben-Zvi |, Livheh A. Nat Rev Rheumatol. 2011;7:105-12.

24
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FMF kot urtokAwvikn pAeypovi

AKOMN Kol o€ MePLOdoUC PavopEVIKAG KAWVIKAC UdeoNG Ta emimeda
CRP kat TKE Atav avénuéva, avw tTwv pucloAoyLlkwv opiwv

Patients Above Normal, %

100

80

60

40

20

100

W ESR ECRP

100

0

5

0 | E
During Attack Attack-Free Positive Healthy
(n=49) (n=49) (n=39) (n=19)
FMF Controls

Korkmaz C, et al. Ann Rheum Dis. 2002



Level

‘Classic markers’ ‘Non-classic markers’

Box 2 | Clinical sequelae of chronic inflammation in FMF

The chronic inflammation associated with FMF has
Important deleterious clinical consequences.

CRP, ESR, SAA, IL-8, IL-10, IL-12, IL-17, IL-18,
IL-6, TNF, IFN-y VEGFR-1, sICAM-1, LTB4
| | | |
| |
| |
| |
| |
| |
| |
| |
| |
| | -
Normal FMF FMF Normal FMF FMF
remission attack remission attack

Inflammation states

Normocytic-normochromic anemia
Splenomegaly

Growth retardation in children
Decreased bone density

Impaired quality of life

Depression and anxiety

Female infertility, preterm deliveries
Increased risk of heart disease
Amyloid A amyloidosis

Ben-Zvi |, Livneh A. Nat Rev Rheumatol. 2011



Arthritis in FMF

Up to 45% of FMF patients
Monoarticular/oligoarticular mainly involving lower limbs (hip, knee, ankle)
Sacroiliitis up to 14%

Self-limited, non-erosive

Chronic destructive arthritis (mainly hips) 3-5%

Association with M694V mutation, erysipelas-like erythema, and protracted
febrile myalgia

Unresponsiveness to colchicine was found in 21% [EULAR 2022]

Garcia-Gonzalez A, Weisman MH. Semin Arthritis Rheum 1992 * Jarjour RA, Dodaki R. Mol Biol Rep. 2011
Uthman |, et al. Rheumatol Int 2001;20:145-8. * Avar-Aydin PO, et al. Clin Rheumatol. 2022
Yalcinkaya F, et al. Br ] Rheumatol 1997;36:1228-30. * Yenigun S, et al Ann Rheum Dis 2022 (suppl 1).



KoAyxikivn
(Colchicine)

Baon oAwv tTwv Bepanevtikwy npoosyyicswv tov FMF
oo to 1972

Goldfinger SE. Colchicine for familial Mediterranean fever. N Engl J Med. 1972

- Altotpomn NG Kpiong, LEiwon TS Baputntac TNS KPLong

« Mn amoteAECHATIKN OTNV SLAPKELA TNC KPLONC

- AntotpEmeL TNV eKONAwoN aLUAOEIdwoNg

- Arauteita kaBnuepvi xopriynon 1-2 mg 24wpo/pos
* ZNMOAVILKA XOLULNAO KOOTOG

 ZNMavIkn aopaiela

nra tpavoauvactapia, mepLpepikn vevponadeta, pvonadeia (XNN!)
statins, ketoconazole, ritonavir, clarithromycin, verapamil, diltiazem



Xpnion avaotoA£wv tnc IL-1
otn Oepancio acOevwv pe FMF

AcBeveic pe FMF kau KoAxikivn:
5% eival avOektikol, 5% 6ev tnv aveyxovtal, 30% LLEPLKN ATTOKPLON

FMF 8UOKOAEC MEPLITTWOELG:

monoclonal
antibody

StaBpwtikn apBpitida, apvlosidbwaon, ayyeitida against IL- 18

Anakinra (recombinant IL-RA)

Canakinumab (humanized anti-IL-18)

|
bt SRR

Ben-Chetrit E, Aamar S. Clin Exp Rheumatol. 2009  HentgenV, et al. Semin Arthritis Rheum. 2013

Ben-Chetrit E, Levy M. Lancet. 1998 * van der Hilst JCh et al. Biologics: Targets and Therapy 2016
Ozturk MA, et al. Clin Exp Rheumatol. 2011 e Laskari K et al. Rheumatol. 2017

Mitroulis |, Skendros P, et al Ann Rheum Dis. 2011 * DeBenedetti Fetal.NEngJ Med. 2018

NO SIGNAL
TRANSDUCTION



FMF: Mnvupota ano tnv KaOnuepvr KAWLKN TPOAKTIKN
v" KAwikn elkovo/Lotoptkd, erudnpoloyia - ouEnpévn KAk vroyio

v H aduvopio yevetikol ehéyxou Sev TPETEL va KOBUOTEPAOEL TNV €yKalpn &vapén
KOAXIKivne (Baolkn Beparmeia) otnv avwtepn AVeKTn 600N

v EKTOC ard tnv npoAnyn twv ofEwv tpooBolwv, n Bepareia PEMEL vo. OTOXEVEL OTN
LELWON TNE XPOVLIOC LTIOKAWVIKAC PAEYHOVAC Kol otnv rapepmodion tng ermPAaPfouc
KALVIKAC EKBAONC TNG

v H xpovio. StaBpwrtikn) apBpitida Sev sivatl cuyvr), Umopel Opwe va odnynoeL os
ONMOVTLKN avarnpia

v OL avaotoAeic tnc IL-1 €xouv aAldfst to medio, dloitepa otic SUOKOAEC Kol
QVOEKTLKEC OTNV KOAXLKIVN TIEPLITTWOELC

v Canakinumab armoteAsopoatikn Kot aodalnc EMAOYA Kol OE LAKPOXPOVLA XOprynon

v’ Tpomomnoinon 66cswv (step-up/down) avaloya pe TV MOPELRt TNG VOOOU KAl TOV
dAeypovwdn davoturmno



H ontavia povpn Asontapdaln mou €xel
olyarnnoel 0Ao¢ o mAavNnTNG

"OL omtaviec aioBevelec elval omavIeC, aAAa KABOe
aoBevnc eivat povadikoc"




