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AnAwon cuudepoOvVIwyY

Twuntikn ApoBn amd tn Novartis yia avtiiv tnv opuAio
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Baown Aoun & Zuykpotnon OAeypovoowpatog
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Nature Reviews | Immunology

-— Nat Rev Immunol. 2010;10: 210-215



H IL-1B eivan pa loxupn dAeypovwdng Kuttapokivn

Platelets
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Dinarello CA. J Exp Med. 2005 May 2; 201(9): 1355-1359




The Inflammasomopathies: IL-13-Mediated Disorders
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Cell. 2010,140:784-90



Autoimmune
n Mendelian disorders B

Polygenic diseases

Organ-specific Systemic lupus
autoimmune diseases | erythematosus
Multiple
sclerosis
: Rheumatoid i
Organ-specific « e ehtvie » Systemic
Inflammatory
bowel disease
Systemic juvenile
Spondyloarthropathies idiopathic arthritis
Gout and other
crystal arthropathies l L-IB

Autoinflammatory

Park H et al. Nat Rev Immunol. 2012 Jul 25;12(8):570-80




Sir George Frederic Still (1868-1941)
the father of British paediatrics

RHEUMATOID ARTHRITIS INABOY 8 YEARS OLD

Febrile arthritis in a boy 8 yr old.

From a slide collection of images from Still’s




Ann. rheum. Dis. (1971), 30, 121

Still’s disease in the adult

E. G. L. BYWATERS

From the Department of Medicine, Royal Postgraduate Medical School, London, and the Medical Research
Council Rheumatism Unit, Taplow, Berks.

Fourteen cases are described of an illness starting in
adult life resembling Still’s disease or the sero-
negative chronic polyarthritis of children. Character-
istic features are rash, fever, polyarthritis, and raised
erythrocyte sedimentation rate. There may also be,
as in juvenile cases, pericarditis. Rheumatoid and
antinuclear factor are absent from the serum.
Ankylosis of the cervical vertebrae may occur.
Prognosis is usually good as regards function and

joint disease may be minimal. All fourteen patients
were female.



TuTka KAWLKQ xapaktnplotka tng AOSD

ZUXVA KALVLIKA XOPOKTNPLOTLKAL

ApBpalyia ,
. Kuvayxn
* To 1o ouxvo cupntwpa (70%—100% Twv
aoBevwv) (70%)
* ApBpalyia kat apBpitida npooBarlouv
ouvnBwg Toug KapPMoUG, yovata, Kat Aepdadevonabdeia
ooTpayaAoug (50%)
* H apBpitda eivat apyikd Aria Kat mopodikn MuoaAyia
Unopel wotooo va e€eAiyBel og xpovia, o
, ) ) (45%)
KaTa.oTpodLKr), CUUMETPLKN TIoALapBpitida
InAnvopeyoAio
e Mupetog (40%)
° ! o/__ 0, 4
s ‘ Eucbawllsrat lof3 GOIA 1’00A> ru’uv acesveuv Hnatopeyahia
103 * Kopudwvetal pa r Vo dopég TV nuépa (ot
$102 \ , , . (30%)
Eion ; v nAotepeg Beppokpacieg pUmopel va ptacouv
foo | ) ,
- | >390 C kupiwc to Bpadu) . .
% ' + Mponyeitat twv AAAWV KAMVIKWV EKSNAWCEWV AnwAela Bapoug
7 (27%)
MAsupitida
0 21%
w E€avOnpa (21%)
* KnAbwdeg 1 knAdoPAatidwdeg mapodikod . .
_ OOAWHOELS0UC XpWHATOC TO omoio epdaviletal KOLMGKOO ahvog
podl pe Tov mupeto (60%—80%) , (18%)
. , . . Nepkapditida
* Epdaviletal kupiwg oTov KOPUO KaL TA EYYUG )
.' dea (16/))

Gerfaud-Valentin M. et al. Autoimmun Rev 2014,;13:708-22

Fautrel B. Best Pract Res Clin Rheumatol. 2008;22:773-92

Bywaters EGL. Ann Rheum Dis 1971,;30:121-33




Epyaotnplaka evpnuata tng AOSD

Ovuédetepodihia

AgukokuTtTApwon (56%-89%) YynAn CRP
(210%/mm3) (>1.0 mg/dL)
(72%—94%) (66%—97%)

EpyaotnpLokn
gupnuaTa
Avalpia lls , YynAn ESR
(18%—69%) Xapaktnptotika (90%—100%)
£VTovNng
OUOTNUOTLKNG
dAeypovng
YnAa nratika YYnAr depprrivn B
8"(”“’“ >500 P.g/l- ANA (‘)
(64/)—764) (69%_97%) arl‘ti—CCP(~)

_
o

Gerfaud-Valentin M et al. Autoimmun Rev 2014,;13:708-22.

Chen DY et al. ] Rheumatol 2004,31:2189-98.




@vntotnta tng AOSD

*  H AOSD oxetiletal e ONUAVTLKI) VOONPOTNTO, ATTELANTIKEG VLo TN (W) ETUTAOKEC KoL LELWHEVN

nototnta {wng

* Y& ONUOOCLEVHEVEC LEAETEC TOL TTOCOOTA BvnolpotnTag Kupaivovtal amno 2.3-14.0%

TaiBav 3.6% Chen DY,et al. ] Formos Med Assoc. 2004,;103:844-52
NopBnyia 13 7.7% Evensen KJ et al. Scand J Rheumatol. 2006,35:48-51
Kiva 61 9.8% Zeng T et al. ] Rheumatol. 2009;36:1026—31

TaiBav 36 13.9% Lee JY et al. Semin Arthritis Rheum. 2012;42:317-26
N. Kopéa 82 2.4% Kim YJ et al. Clin Exp Rheumatol. 2014,;32:28-33
lomavia 57 5.2% Gerfaud-Valentin M, et al. Medicine. 2014,93:91-9
Toupkia 42 2.3% Balci MA et al. Clin Exp Rheumatol. 2015;33:818-23

Kadavath S et al. Ann Med 2015;47:6—-14
Guilleminault L et al. BMC Pulm Med 2016;16:72

- Efthimiou P et al. Clin Rheumatol 2014;33:305-14.




To cuvexeg paopa tng vooou tou Still: amod tn SollA otnv AOSD

Néoog tou Still
\

Systemic Juvenile
idiopathic arthritis
\ 5 — | |

Adult-onset Still’s disease

birth age



SJIA vs AOSD

Jamilloux Y et al. Immunol Res. 2015,;61:53-62

KAwLIKN elkova

Epyaotnploka
gupnuata

KAvikn mopeia

OepATEVTLKNA
avVTamoKpLoN

Table 1 Comparison of sJLA and AOSD characteristics [7, & 100]

Features SIA AOSD
Genetic
Associated HLA Bw35, DR2, DE4, Bw3i5, DR2,
DRSS, DwT DR4, DEB1.
Dw7
Polymorphisms MIF, IL6, IL18, MIF, ILI8
TNF-x
Epidemiology
Sex ratio female/male 11 7050
Incidence (/100,000/year) 1.6-23 0.16-0.4
Seasonality +++ +
Clinical presentation
Daily spiking fever 99 % 94 %
Salmon rash 90 % 87 %
Arthritis 95 % 93 %
Sore throat 15 % 0 %
RES hypertrophy 40-70 % 50-T0 %
Serositis 20-50 % 2040 %
Laboratory findings
WEBC count >10000/mm’ 90 % 86 %
Elevated ESR 95 % 96 %
Autoantibodies Mo No
Association with MNo MNo
MHC class I1
Autoreactive T cells Mo No
Association with MAS T-10 % 12417 %
Evolution
Monocyclic form 40 % 0 %
Polycyclic form <10 % 30 %
Chronic form =50 % 40 %
Carpal ankylosis 28-50% 45-55 %
Destructive arthritis 0% 0-25%
Amyloidosis Passible Possible
Treatment
Cortiscosteroids efficacy 50 % &0 %
Response to anakinra S0-100 % 50100 %
Response to tocilizumahb T1-85% 60-80 %
Eesponse to ant-TNF 0% 25 %

HIA human leukocyte antigens, RES reticuloendothelial system,
WBC white blood cells, ESR erythrocyte sedimentation rate, MAS
macrophage activation syndrome, MAC major histocompatibility
complex, TNF tumor necrosis factor



NaBoyevewa SollA & AOSD

PUTATIVE TRIGGER | IMMUNE SYSTEM DEFECTS CLINICAL / LAB
Treg M MANIFESTATIONS
PAMPs: » 9 i
* bacteria S L-23 L7y —>1L-17 — Arthritis, neutrophilia,
Pk W? skin rash
« fungi/parasites CXCLS
DAMPS . Fever, arthritis, hepatitis,
* chemicals / toxics bRl
* ATP, ROS ‘ ’
R S Neutrophils coagulopahy, ESR/CRP &
* ER stress ?
IL-18 IL-6

~ Fever, coagulopathy, arthritis,
weight loss

L ;= "ti ! cxcLs [—>Neutrophilia, splenomegaly
IL-1B [ S, T e

IL-18: Fever, rash, ESR/CRP 2

IL-18: Arthritis, hepatitis,
" hyferritinemia

?ﬂo famll!al agregation

.. 5100

“HLA aws?m DR4, DRB1 AB/A
'\' v

-Polymo ' P

sn§§ g 18,
PERFL, M |
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o

Neutrophils
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IL-109 \\

Jamilloux Y et al. Immunol Res. 2015;61:53-62




THE TWO SUBTYPES OF STILL’S DISEASE

SYSTEMIC SUBTYPE = MAS SUBTYPE

IL-17

IL-23

IL-6 IL-18

TNF-ct M1/M2 IL-18
Ferritin
IFN-a/f

IL-4

IFN-y A2

Autoinflammation +++
NK / CD8+ cell dysfunction +++

|

ARTHRITIS SUBTYPE
IL-1B
IL-18
Ferritin
IL-17 IFN-at/B
IL-23 M1/M2 IL-4
Treg

IL-6
TNF-a

IFN-y 3

Autoinflammation +/-
NK / CD8+ cell dysfunction +/-

IL-1 inhibitors +++
IL-18 inhibitors ?
IFN-y inhibitors ?

|

IL-6 inhibitors +++
TNF-a inhibitors +/-
IL-17 inhibitors ?

Jamilloux Y et al. Immunol Res. 2015;61:53-62




@eparmneia tng vooou tou Still twv evnAikwv

Confirmed AOSD _@_) -NSAIDs = "Y¢eon 20%, AE 20%
First line: Corticosteroids ~VIg
- \ Avarmokplon: 60%,
CS dependency ,
™ E€aptnon 45%
Add methotrexate =—> Ydpeon we 70%
|
regnancy MNo/insufficient clinical response Other situations
' = RHL
* Myocarditis
l Refractory AOSD = Disseminated coagulopathy
Corticosteroids | = Diffuse alveolar hemorrhage
+ 1IVIg ¥ ¥ l
+ anti-1L-1
Systemic AOSD Articular AOSD ) )
= Pulse corticosteroids
{ ¥ - IVIg
Anti-IL-1 Anti-TNF-a = Anti-IL-1 (anakin‘ra}
(anakinra) ¥ 7 (infliximab) » Cyclophosphamide
= Cyclosporine A
(i) @ (i) = Plasma exchanges
Anti-lL-6 " Anti-IL-6

li b il b Jamilloux Y et al. Ther Clin Risk Manag. 2014,;11:33-43
[t{}lt:l IZuma } (t{}GI Izuma } Gerfaud-Valentin M et al. Autoimmun Rev. 2014,;13:708-22
Fautrel B. Best Prac Res Clin Rheumatol. 2008,22:773-92
Mavragani CP et al. Intern J Inflam. 2012,2012:964751
Kontzias A, Efthimiou P. Semin Arthritis Rheum. 2012;42:201-5
Nordstrom D, et al. ] Rheumatol. 2012;39:2008-11
Al-Homood IA. Rheumatology. 2014,;53:32-8




BloAoyikoi mapayovteg otn Oeparneia tng AOSD

Table 5

Main case series on biologic agents in refractory adult-onset Still's disease.
Targeted biotherapy and  Patients  AOSD pattern  Design Mean follow-up Complete Partial Steroid-spared Steroid Infections Severe
1st author, year [Ref.] {months) remissions (n; %) remissions (n; MSDD (mg)) stopped (severe ones) skin

rashes
Etanercept
Husni, 2002 [204] 12 CPA Prospective B 0 7 NA 0 1(0) 0
nnen-lahel

Infliximab 2 . anti-TNFa
e, 200112061 Xpnon BloAoykwv otnv ) 1 e 0 ]
Kraetsh, 2001 [207] 2 G 0(0) 0

Kokkinos, 2004 [208] AOSD 0 2 1 0 (0) 0

Etanercept, infliximab

Fautrel, 2005 [209] 11 NA NA 2 (0) 0
Anakinra

Fitzgerald, 2005 [218] . 1 a ! 1(0) 0
Kalliolias, 2007 [219] m anti-TNFa anti-IL-1 0 (0) 0
Kitter, 2007 [220] 0 ; 0 (0) 0
Lequerré, 2008 [221] ® anti-lL-1 2 92 aoBeveig 2 (0) 1
Laskari, 2011 [222] 3 o 7 (0) 3
Nordstrém, 2012 [226] . NA NA: MSDD: 108 3 0 (0) 0

m anti-IL6R
Giampietro, 4 15; MSDD: 24.7 NA NA (0) 2
2013 [223]

Tocilizumab

Puéchal, 2011 [240] 14 CPA Case series 6 8:57 1 0(0) 1
Cipriani, 2013 [241] 11 S: CPA Case series 12 9: 82 2 1(0) 0
Elkayam, 2014 [242] 15 CPA Case series 16 12: 80 2 0(0) 0

CPA: chronic polyarthritis — S: systemic pattern — MSDD: mean steroid dose decreasing — NA: not available.
e Gerfaud-Valentin M et al. Autoimmun Rev. 2014; 13: 708-722




Drug Design, Development and Therapy Dove

(5] REVIEW

Interleukin | inhibition with anakinra in
adult-onset Still disease: a meta-analysis
of its efficacy and safety

A. Remission rate

Study Events Total Proportion 95% CI W (random)
Lequerré et al™ 1 18 i 0.7333 (0.4420: 0.9221) 16.3%
Mordstrém et al® 6 12 = ; 0.5000 (0.2109; 0.7891) 16.5%
Cavalli et al* 15 19 b 0.7895 (0.5443: 0.9395) 16.9%
Gerfaud-Valentin et al™ 5 6 = 0.8333 (0.3588: 0.9958) T.4%
Giampietro et aP' 24 28 ——=— 0.8571 (0.6733; 0.9597) 17.5%
Laskari et al™ 24 25 ——= 0.9500 (0.7965: 0.9990) 8.2%

liou et af® 10 10 ——— 1.0000 (0.6915: 1.0000) 4.7%
Giampietro et aP* 17 19 —— (0.8947 (0.6686: 0.9870) 12.5%
Random effects model 134 _— 0.8166 (0.6951; 0.8969) 100%:

Heterogeneity: F=42.7%, #=0.3745, P=0.094

04 06 08 1
A The chan ges of dosage of corticosteroid

Study Initial Lastest

to anakinra follow up Mean difference
Lequerré et al* 8.6 7.6 26.8 201 __L,__. -18.2000 (—29.0747, —7.3253) 54%
Giampietro et al™ 97 79 344 19 — —24.7000 (—36.4818; —12.9182) 46%
Fixed effect model _ -21.1902 (—29.1812; -13.1992) 100%
Heterogeneity: F=0%, =0, P=04269 i

B —— Hong D et al. Drug Des Devel Ther. 2014,8:2345-57



AmnoteAeopatikotnta tou canakinumab otnv AOSD: énuoacteupeva MEPLOTATIKA O
TNV KAONUEPLVA KAWVLKN Ttpaén

Mponyoupeve B AR Mepukr] Ertuyn
Anpooiguvon pony - . napakoAoOnong . nens . S . s
Oepamneieg . Udeon vdeon peiwon CS
(nAveg)
Kontzias et al. 2 cs, mtx, ana 12,6 1 1 2
Barsotti et al. 1 cs, mtx, eta, ada, 18 1 0 n/a
ana, tcz
Lo Gullo et al. 1 = mtxf lef, cyc, 12 0 1 0
ana, inf, tcz
Gilly et al. 1 cs, ana 15 1 0 1

Kontzias A and Efthimiou P. Semin Arthritis Rheum. 2012 Oct;42(2):201-5; Lo Gullo A et al. Joint Bone Spine. 2014 Jul;81(4):376-7;
Barsotti S et all Clin Rheumatol. 2014 Mar;20(2):121; Gilly J et al. Off-label-Einsatz von IL-1.-Rezeptorantagonist Canakinumab (llaris) bei
lebensbedrohlichem Verlauf des Adulten Still-Syndroms (AOSD).40. Kongress der Deutschen Gesellschaft fur Rheumatologie. Zeitschrift

fur Rheumatologie. 2012. Suppl 2




Asgdopeva eykpLtikov pakelou tou canakinumab otnv AOSD

MEAETEZ FONIAIAKHZ EKDPAZHZ Seixvouv mwg¢ mapopoLa yKpouTt yovidlwy unep/ uto-
ekdppalovral oe aoBeveig pe SJIA kot AOSD. To canakinumab ¢aivetal nwg opaAomnolel ota

duololoyika enineda tnv ékdppacn Twv yovidiwv auvtwv os aoBeveig pe SIIA kat AOSD péow tng
avaoTtoAng tou afova tng IL-1

Noéoog Tou Still
( ! : )
Systemic Juvenile S 5
kilopathic arthritis. Adult-onset Still's disease B 1
’ | | r I | \
é

birth 16 years

AEAOMENA ANOTEAEZMATIKOTHTAZ KAI
ANAAYZEIZ YNOMNAHOYZMQN armo Tig EYKPLTLKEG
HEA£ETEG TOU canakinumab otn SJIA Seixvouv

AHMOZIEYMENA CASE REPORTS aoBevwv pe

AOSD ta omoia KatadELKVUOUV EVA ONUOVTLKO
TLAPOHOL POPHOKOKLVNTLKA KoL Bepameutikd 0¢peAog
QTTOTEAECUOTIKOTNTA O€ OAEG TLG NALKLALKEC

Katnyopieg acBevwyv (mawdla (2 — <12 €tn), €dnPot

(12 —<16 £€1n) ko evAkeg (216 €1n)




MponyoUuevn peAétn
vovidLaknc ékppaonc otn SJIA

ZUYKPLTLKA KLEAETN

SJIA-AOSD

|

MeA€tn yovidlakng ekppaaonc atn SJIA kat tnv AOSD

MeBodoloyikn npoagyylon auykplong SJIIA vs AOSD

AoBeveic pe SJIA oL omoiol avtamokpiBnkav oe Beparneia pe canakinumab
eudavilovrog BeAtiwon 250% e Baon ta mpooappoopeva atdlatpikd ACR
Kpttrpla tnv nuépa 15

! !

Enineda yovidiakng ékdppaong
Vv 3 nuépa Beparmneiag
‘l’ (uetd tn Bepamneia)

Enineda yovidlakng ékppaong

JUyKpPLON UE
avadopdg (mpo-Bepamneiag)

H oxetillopevn pe TV avtanokplon oto canakinumab yoviSiakn unoypadr otn
SJIA oupneptéaBe yovidia ta omoia epdavilav onpavtikéc* dtadopéc ota
enineda €kppaong TOuC TNV 3 NUEPO CUYKPLTLKA LE TNV EVTaln

Tautomnow)Onkav 577
peloppuBbuLlopeva kot 728
auvéoppuBulopeva yovidia, ta
omola xpnoonoltiénkav otny-
napovoa HEAETN

Enineda yovidlakng ékdpaong oto oeT Entineda yoviSlaknc ékdpacng oto o€t
yoviSiwv mou tautonodnkav otnv yovidiwv mou tauvtonowfnkav otnv
T(PONYOULEVN UEAETN ZUyKpLon pe TIPONYOUHEVN MEAETN

(17 aoBeveic pe evepyod AOSD) (19 vy atopa )

*Paired t test: p<0.05; 21.5-fold differential expression

Brachat A et al. Ann Rheum Dis 73(suppl 2):62
Nirmala N et al. Pediatric Rheumatol Online J 2015;13:50



Genes down regulated in SJIA patients by canakinumab

SHORT REPORT Open Access

Ta yovSa v ool éxbpaan Gene-expression analysis of adult-onset @
‘ntpihayévou Subbopa vovibia Still's disease and systemic juvenile
PRSI idiopathic arthritis is consistent with a

vowiSlwv Tou anpatoSotikod continuum of a single disease entity

povomatiov tng IL-1 dnwg IL-1B, IL-
1RAP, IL-1RN, IL-1R1, kot IL-1R2 Nanguneri Nirmala', Amdt Brachat?, Eugen Feist’, Norbert Blank®, Christof Specker®, Matthias Witt®, Jan Zernicke®,
Alberto Martini” and Guido Junge®
Healthy subjects (n=19) AOSD patients (at baseline, n:17? ) Healthy subjects (n=19) AOSD patients (at baseline, n=17)

W

o
i

|
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Genes up regulated in SJIA patients by canakinumab

Texshis s bt I
Momal Waximal ) P O PO - Ml Waximal . RSN
oxprassin axprossian ] " " 8 | 0 | v 1626 | oo cenmtat . o
e — 1 0 O O P~ i S [ o s P
Tt gt T it
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Fig. 2 Colorcoded expression values of genes down regulated following canakinumab treatment in patients with SJIA. Gene-expression values are Fig. 3 Color-coded expression values of genes up regulated following canakinumab treatment in patients with SJIA. Gene-expression values are
shown for healthy subjects and patients with AOSD prior to canakinumab treatment. Transcripts shown in rows and patient samples in columns. For shown for healthy subjects and patients with AOSD prior to canakinumab treatment. Transcripts shown in rows and patient samples in columns.

L patients with ACSD, baseline (BL) blood cell counts are also provided (botrom) For patients with AOSD, baseline (BL) blood cell counts are also provided (bottomn)
L

Nirmala N et al. Pediatric Rheumatol Online J 2015;13:50




Untreated AOSD patients

AvaAuvon tnc yovidlakng Ekppaonc oe aoBeVeLC UE
AOSD CUYKPLTIKA LE VYL ATopA.

Fovidla peloppuBulldpeva otoug avtamokplOévrec* »  Toviba av€oppuBuilopeva oTouc avtanokplOévrec*
aoBeveig pe SJIA 3 nuépeC HeTa TN Bepameia pe aoBeveig pe SJIA 3 nuépeg peta tn Bepaneia pe
canakinumab eivat av€oppuBulopeva os aoBeveic pe canakinumab eivat peloppuBulldpeva os acbeveic pe
AOSD CUYKPLTIKA LE UYL ATOUO AOSD CUYKPLTIKA LE UYLH ATOUO

Untreated AOSD patients

| [I:U 1 U!w;u 1 :jlw 0 1 [u!»{: 0
Healthy subjects Healthy subjects

*Responders: reaching ACR50-ACR100 at Day 15

~Nirmala N et al. Pediatric Rheumatol Online J 2015,13:50




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Two Randomized Trials of Canakinumab

in Systemic Juvenile Idiopathic Arthritis

Nicolino Ruperto, M.D., M.P.H., Hermine |. Brunner, M.D., Pierre Quartier, M.D.,
Tamas Constantin, M.D., Nico Wulffraat, M.D., Gerd Horneff, M.D., Riva Brik, M.D.,
Liza McCann, M.D., Ozgur Kasapcopur, M.D., Lidia Rutkowska-Sak, M.D.,

Rayfel Schneider, M.D., Yackov Berkun, M.D., Inmaculada Calvo, M.D.,
Muferet Erguven, M.D., Laurence Goffin, M.D., Michael Hofer, M.D.,

Tilmann Kallinich, M.D., Sheila K. Oliveira, M.D., Yosef Uziel, M.D., Stefania Viola, M.D.,
Kiran Nistala, M.D., Carine Wouters, M.D., Rolando Cimaz, M.D., Manuel A. Ferrandiz, M.D.,
Berit Flato, M.D., Maria Luz Gamir, M.D., Isabelle Kone-Paut, M.D., Alexei Grom, M.D.,
Bo Magnusson, M.D., Seza Ozen, M.D., Flavio Sztajnbok, M.D., Karine Lheritier, Ph.D.,
Ken Abrams, M.D., Dennis Kim, M.D., M.P.H., Alberto Martini, M.D.,
and Daniel J. Lovell, M.D., M.P.H., for the PRINTO and PRCSG*



B-SPECIFIC 1
MeAetn daoncg lll, 4 eBdopadwv, TuxaLomoLnuevn,
SutAa tudAn, povng doong, eleyxopevn Le placebo

Day 29
Day 1 Day 3 Day 15 Adapted JIA ACR 30
Single-dose injection Clinical Primary endpoint:  clinical response assessment/study
response Adapted JIA ACR 30 completion

assessment

| |

mmd Canakinumab 4 mg/kg sc g4w (n=43)

\
Potential roll-over into

1:1 Randomization another phase lll study

(N=84) —

B-SPECIFIC 2
or B-SPECIFIC 2-E1

l J

Day 3 onwards

mmd Placebo (n=41)

Patients allowed to discontinue in case of
unsatisfactory therapeutic effect

Ruperto N et al. N Engl J Med. 2012,367:2396-406



B-SPECIFIC 1
To canakinumab enayeL otaTLoTKQ ONUAVTIKI OgparmeuTikn
avtanokplon katd JIA ACR tnv 15n nuépa

100 Primary
endpoint = Adapted JIA ACR 30

= Adapted JIA ACR 50
® Adapted JIA ACR 70
® Adapted JIA ACR 90
® Adapted JIA ACR 100
Inactive disease

Patients, %

Canakinumab Placebo
n= 36 29 26 18 14 14 4 2 1 0 0 0

*P <0.001. P value not determined for comparison of inactive disease.
Adapted JIA ACR criteria include absence of fever.

- Ruperto N et al. N Engl J Med. 2012;367:2396-406
S |



B-SPECIFIC 1
H Beparmeutikn avtanokplon dlatnpeital TOUAQXLOTOV HEXPL TNV 29N nUEPQ

m Adapted JIA ACR 30

100 - = Adapted JIA ACR 50
90 - = Adapted JIA ACR 70
o 81" o = Adapted JIA ACR 90

m Adapted JIA ACR 100
© Inactive disease

Patients, %

Canakinumab Placebo
n= 35 34 26 20 14 13 4 2 1 1 1 0

*P <0.001. P value not determined for comparison of inactive disease.

Adaﬁted JIA ACR criteria include absence of fever.

e Ruperto N et al. N Engl J Med. 2012;367:2396-406
S |



B-SPECI

FIC 2

MeAetn daong Il pe 2 pepn kabeéva pe dtadopetikd
oXeSLAOUO Kal OTOXO

B-SPECIFIC 2 (G2301)

Part I: Open-label

Part Il: Double-blind withdrawal

C
Maximum 20 weeks

d
4 weeks Until 37 flare events” have occurred

a b
4 weeks 4 weeks
B-SPECIFIC 1
completers

el

X A

\ 4
A

Steroid-free patients

A 4
y

Steroid patients Stable dose

*Flare events included protocol-defined flares and discontinuations for any reason 0

A\ 4
Canakinumab 4 mg/kg q4w

Tapering

Placebo g4w

Canakinumab 4 mg/kg q4w

Part Il primary objective:
To assess if time to flare was longer
with canakinumab than placebo

Stable dose

Part | primary objective:

To assess if canakinumab allowed
steroid tapering in 225% of patients

** patients from A2203 as well as patients naive could also be included in Part | of the study

Adapted from Ruperto N et al. N Engl ] Med. 2012;367:2396-406



B-SPECIFIC 2: Mépog |
45% Twv acOevwy mov EMALPVOV KOPTIKOOTEPOELSN EKAVAV ETMITUXEC tapering

H péon nuepnola §6on KoptlkooTEPOESWV HetwOnke and 0.34 ot 0.05 mg/kg otoug

ao0eveig Tov £kavav eNLTUXEG tapering

100

(00}
o
1

P <0.001 (90% ClI: 37, 52)

Patients, %
()]
o

MNpwtevov
KOTANKTLKO onUEio:
EMITUXEC steroid
tapering oe 225% twv

H
o

aocBsvwv

20

Successfully Tapered Steroid Free

e Ruperto N et al. N Engl J Med. 2012;367:2396-406



B-SPECIFIC 2: Mépog Il
62% Twv aoBevwv napouoialov aAVeEVEPYH VOO0 OTO TEAOG TNG LEAETNG

100 - = Adapted JIA ACR 30
90 - 86 ga 82 = Adapted JIA ACR 50
80 - = Adapted JIA ACR 70
70 - 62 = Adapted JIA ACR 90
0\3
4 60 - m Adapted JIA ACR 100
.% 50 - 42 * Inactive disease
© 40 - 34
30 -
20 -
10 -
0 -
Canakinumab Placebo*
n 43 42 41 38 32 31 39 39 31 28 21 17

*All placebo patients received 3-8 doses of canakinumab in Part I.

-_—
- Ruperto N et al. N Engl J Med. 2012;367:2396-406



B-SPECIFIC 2: Mépoc II
To Canakinumab mapateivel onUAVTIKA TO XPOVO UTIOTPOTINC O OXECN UE TO

placebo
100 —
b1
90 —
X
R B - i .
o 80 l Canakinumab/Canakinumab
O L
® L 70—
E ©
e} L
(%)
H5 60
o E
v
o —
E. < 50
cC
=z
33 40— Canakinumab/Placebo
©
‘e:‘ 30—
o
20— Flare risk reduced by 64%
10 (hazard ratio relative to placebo: 0.36; P=0.003)
0 | | | | | | | | | | | | | | | | | | | | | | | |

1 29 57 85 113 141 169 197 225 253 281 309 337 365 393 421 449 477 505 533 561 589 617 645
Days in Part I
=== Canakinumab 50 47 45 39 37 34 32 29 25 21 17 12 11 10 9 8 6 4 3 2 2 2 1

Placebo 50 46 41 38 36 30 23 18 16 11 8 8 5 4 4 4 4 2 1 1 1

Patients were also allowed to take concomitant medications during this period.

Ruperto N et al. N Engl J Med. 2012;367:2396-406
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Rate and Clinical Presentation of
Macrophage Activation Syndrome in Patients With
Systemic Juvenile Idiopathic Arthritis
Treated With Canakinumab

Table 4. Exposure-adjusted incidence rate of events adjudicated by
the MASAC as being probable MAS in the trials of canakinumab
treatment for systemic JIA*

Canakinumab Placebo
treatment treatment
No. of events adjudicated 19 2
as probable MAS
Patient-years of exposure 668.61 26
Rate of probable MAS— 2.8 1.7

adjudicated events/
100 patient-yearsy

* The clinical trials program included the following studies: phase 1I,
phase III trial 1, phase III trial 2, and phase III trial 2 extension.
MASAC = Macrophage Activation Syndrome Adjudication Commit-
tee; JIA = juvenile idiopathic arthritis.

T The difference of —4.9 between the canakinumab-treated and
placebo-treated groups (95% confidence interval —15.6, 5.9) was not
significant.

H xopriynon canakinumab &gv oxetiletal pe tnv ekdnAwan MAS

Grom AA et al. Arthritis Rheumatol. 2016 Jan;68(1):218-28



To canakinumab givatl n povadikn eykekpLEvn BLoAoyikn
Bepamneia ano tov EMA ywa tnv AOSD

Tov AUyouoto tou 2016 o EMA evékplve o canakinumab yla tn Beparmeia tng evepyou
vooou tou Still twv evnAikwv (AOSD).

Q¢ enéKTaon TNG APXIKAG EVOELENG Tou dapudkou yia tn Beparmeia tng SJIA

«To canakinumab evdeikvutal yla tn Bepamneia tng evepyou vocou tou Still n omola
niepthapfavel tnv Nooo tou Still twv EvnAikwy (Adult onset Still's Disease - AOSD) kait
NV Zuotnuoatik Neavikn I6tortabn ApBpitida (SJIA) o aoBeveic nAkiag 2 ETwv KoL Avw
LLE QVETTOPKN OVTATIOKPLON OE TTPONYOUUEVN Veparmeia UE LN OTEPOELON avTipAeyuovwdn
papuako (MEAD) kot cuoTnuatika Koptikootepoeldn. To canakinumab pmopei va
xopnynOel wg povoBeparneia i oe cuvduaouo pe pebotpeatn»

Kowo docoloyiko oxnpa SJIA — AOSD (4mg/Kg/4W €wc 300mg/4W)

llaris (canakinumab) Summary of Product Characteristics. Novartis

Pharmaceuticals. February 2017




KAnpovoutkot meplodikol mupetol

KpuonupwomnadBeieg
OwKOYEVNG LECOYELOKOG TTUPETOG (FMF)
Avenapkeila HEBaAoVIKAC Kvaonc/ouvépopo unep-lgD (MKD/HIDS)

NepLodiko cuvépopo oxeti{opevo pe tov unodoxea tou TNF (TRAPS)




KpuorupwvoraBeleg (CAPS)
MetaAAaén tou NLRP3/CIAS1

FCAS MWS CINCA/NOMID
. AUTOOWHUATIKO ETUKPOATEC . AUTOOWULKO ETUKPATEC . Imopadiko
. Mupetocg . ApvAosibwon AA . Yrnieptpoodia enmipuoswv
. Kvidwtiko e€avOnua . N.A. Bapnkoia J NeUPOAOYIKEC

. Eruunedukitida EKONAWOELG




O FMF gival to cuxvotepo amo ta cuvoépopa mePLodLKOU TTUPETOU

To GUXVOTEPO Ao Ta GUVOPOHA MEPLOSLKOV TTUPETOU

MeyaAn ouxvotnta oTiG XWPEG TG avatoAlkng Meooyeiou Kal EL8IKOTEPA O€ N ACKEVATL

EBpaioug, Appévioug, Toupkoug Kat ApaBeg
— Toupkia: o uPnAotepog emtmoAacpog, >100,000 acBeveig
— lopanA: ~10,000 aoB¢eveig

— Appuevia: ~6,000 acBeveig

~80% Twv acOevwV EKSNAWVOUV TN VOGO HEXPL TNV NAKia Twv 10 eTwv, Kot 90% peEXPL <18

ETWV

MetaAAagn oto yovidio tng nupivne (MEFV)

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

Papadopoulos VP et al. Ann Hum Genet. 2008; 72:752-761




FMF

MKD/
HIDS

TRAPS

MNepLlodika mupeTka ocuvdpoua

<)

e KolALaKOG/BwpaKLKOG TTOVOG AN
1 1 7 § 30 ./ 4
e E€avOnua Siknv EpUCLITEANTOC oL S |
* YYnAn enintwon apuloeidwonc o€ P
KN Beparmevopevoug SRERRERRE
* AvTtamokpLon oTtnv KOAXLKivVN T
* Mpwipn évapén (<12 pAveg) oo
e KolAlokog ovog, epetoc, dlappola, B »\/
omAnvopeyaAia, KaAf anokplon ota e \
oTEPOELSN T \»
e Juxvn Udeon otnv evnALkn {wn ‘ e
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* MoVvoKUTTAaPLKA TIEpLTOVLLITLOQ 5 \ ™
e Nedpiki apvlosibwon: 15-25% - r
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Ta cuvopoua TEPLOSLKWV TUPETWV TIPOKAAOUVTOL A0 PETAANAEELC O€ Yovidla puOULOTEC

FMF

mtPYRIN
-

0 0
Pro-Caspasel| ASC

NG AslToupyiag Tou GAEYUOVOCWHATOC

TLR4
TRAPS :
IL-1B

O LpPs

WITNFRSF1A

(®) MT ’
ES _l
«— :"}

ROS

mMITNFRSF1A

F{I}O MAPKs
O—0 |
prolL-1B L8 |
N N
IL-18 mediated HEREDITARY
AUTOINFLAMMATORY
DISORDERS
Y
INLRP3
> (iooeno) i
N o asc O
se1 O Pro-Caspase1
A e
prolL-18 IL1B o¥
e MKD e — TR0 ups

NLRP3 (kpuorupivn)

MEFV (mupivn)

MVK (nefadovikn Kivaon)

TNFRSF1A (umodoxgac tou TNF)

Rigante D et al. Autoimmunity Reviews. 2014; 13:892-900




Ta guvépopa MePLOSLKWY TIUPETWV TIPOKAAOUVTOL aTto LETAAAAEELC O€ yovidla puBULOTEG
NG AeLtoupylag Tou GAEYLOVOOWHATOG

TRAPS
“‘"2."%‘ IL-1B | WITNFRSF1A
0 0o (@ | &
Pno-Casposdl ASC * —l :
G wes| —— 25
l ' ROS
a \
(9 —>9 | ey | ". 1
MITNFRSF1A
IL-18 mediated HEREDITARY | 0 © capPs
AUTOINFLAMMATORY . prolL-18
DISORDERS > (D é N N
' mINLRP3 ¢ ‘
asc O
Pro-Caspase1
v

Rigante D et al. Autoimmunity Reviews. 2014; 13:892-900




To oubetepodi o otov FMF

Maptupog FMF o€ kpion

Merge

Apostolidou E et al. Ann Rheum Dis 2016,75:269-277




Ta NETs tn¢ kpionc touv FMF ¢p€pouv dpaaotikn IL-1B
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Apostolidou E et al. Ann Rheum Dis 2016,75:269-277




@ePAIMEVUTLKOL OTOXOL OTA GUVOPOUA ETTAVOAQUBOVOUEVWV TTUPETWV

BaolkEG apxEC SLaxeiplong Twv
FMF, HIDS/MKD, TRAPS, ko CAPS

BeAtiwon tn¢

‘Eykaupog, ToxU¢ Ka MNpoAnyn enmutAokwv nototntag {wng 1e
TLOLPOLTETOLULEVOC OXETLW{OUEVWV UE TN enmwotpodn oTiLC
€AEyxoC TNGC VOOOU vooo N tn Bepaneia KOLONMEPLVEG
dpaotnpLotTNTEC

ter Haar NM et al. Ann Rheum Dis. 2015;74(9):1636-1644
Ozen S et al. Nat Rev Rheumatol. 2014,;10(3):135-147

1 Vitale A et al. Mediators Inflamm. 2013,;2013:939847



Recommendations for the management
of autoinflammatory diseases
Single Hub and Access point for paediatric Rheumatology in Europe (SHARE) Consortium

Table 2 Recommendations for the treatment of CAPS, TRAPS and MKD

L s Agres (%)

IL-1 inhibition is indicated for the whole spectrum of CAPS, at any age

There is no evidence for the efficacy of DMARDs or biclogical therapy other than 1L-1 blodkade in CAPS 4 D 94.4

For ymptomatic adjunctive therapy, short courses of NSAIDs and corticogtercids may be used,” but they should not be used for primary ~ *3 C 100

maintenance th ' =D

In patients with CAPS, adjunctive therapy (eg, physiotherapy, orthotic devices, hearing aids) is recommended as appropriate 4 ] 100

Treatment TRAPS

NSAIDs may provide symptom relief during inflammatory attacks 3 D 100

Short-term glucocorticoids, with or without NSAIDs, are effective for terminating inflammatory attacks 3 C 100

The honoficizl offart oF crticnctomids can dodine oeor fimo o that inemacinn dacec o ramiird tn achicos @n anoius lent recnanes

IL-1 blockade is beneficial in the majority of pHIIE'I'IT_‘-“. wnth THAFE

recommended and may limit corticosteroid exposure

If one IL-1 blocking agent at adequate dose is ineffective or intolerable, a switch to etanercept or ancther IL-1 blocking agent should 4 D 100
be considered Likewise, if etanercept i ineffective or intolerable, a switch to an IL-1 blodking agent should be considered
Although a beneficial effect is reported in a few cases, the use of anti-TNF monoclonal antibodies is not advised, due to the possible 3 C 100
detrimental effect

Treatment MKD
NSAIDs may provide symptom relief during inflammatory attacks 3 C 100
Short-term glucocorticoids, with or without NSAIDs, may be effective for alleviating inflammatory attacks 3 C 100
Colchicine or statins are not efficacious; therefore we do not recommend their use C 100
Short-term IL-1 blockade may be effective for terminating inflammatory attacks and should be considered to limit or prevent steroid 2B C 100
side effects
With freq.lentam:adts arn:l.rurs.lhcrmcal |nﬂammamnhmmnatmdrs maintenance therapy with IL-1 blockade or etanercept is 28-3* C 93.3

Short-term IL-1 blockade may be effective for terminating inflammatory attacks and should be considered to limit or prevent steroid
side effects

With frequent attacks and/or subclinical inflammation between attacks, maintenance therapy with IL-1 blockade or etanercept is
recommended, and may limit corticosteroid exposure

extrapolated from level 3 or 4 evidence.® Agree, percentage of experts who agreed on the recommend ation during the final voting round of the consensus mesting.

*See table 4 for detailed information on evidence and approval of IL-1 blocking and TNF-blocking agents,

CAPS, eryopyrin-associated periodic syndromes; DMARDs, diseace modifying antirheumatic dregs; IL, interleuking MKD, mevalonate kKinase deficiency; NSAIDs, non-Seroidal
anti-inflammatory drugs: TNF, tumour necrosis factor; TRAPS, tumour necrosis factor receptor-associated periodic syndrome.

ter Haar NM et al. Ann Rheum Dis. 2015;74(9):1636-1644




EULAR recommendations for the management
of familial Mediterranean fever

* HavaotoAn tng IL-1 mpoteivetal wc Beparmeia deVTEPNC YPAUUNG OF

aoBeveic oToug omoiloug N KOAxLKivn Sev €XEL eMapKEC BeparmeuTiko 0deNoC:

— AvOeKtikoU¢ otnv KoAxtkivn acBeveic: aoBeveic mou e€akolouBolv va spudavilouv 21
UTTOTPOTIN TO pAvVa, TtapotL AapBavouv tnv uPnAdtepn avektr 66on KoAxLkivng, yla

TOUAQXLOTOV 6 MAVEC, Kal adou StamiotwOel KaAr) cuppopdwon

— AoBeveig pe onuavtikn umtokAWLKN dAeypovn) riou datpExouv uPnAo kivbuvo

apuAosidwong

— AoBeveig mou dev avéxovtal TNV KOAxLKivn

* H avaotoAn tn¢ IL-1 pmopei va dtadpapatiosl oAU onuavtiko poAo otn

Beparmeia Twv aoBevwyv PE OLKOYEVELAKO LOTOPLKO AA apuAosidbwonc

Ozen S et al. Ann Rheum Dis. 2016 Apr;75(4):644-51




2tov FMF n pAeyuovr) upEpTeL akOUN KAl OTA LECOKPLTLKA dLaoTrpota

AKOMN KoL o€ MEPLOSOUCG PavopreVIKNAG KAWVIKAC UdeonG ta entimeda CRP kau

ESR ntav avénuéva, avw Twv ¢uoloAoyikwv opiwv

W ESR " CRP
100 100
100 - i 92

X 80 §
© 1
£ |
= 60 - |
() |
> |
3 |
< 40 A 34 5
= |
2 |
® 20 - i
a 1

: 5

: 0
O 1 T :I T 1
During Attack Attack-Free Positive Healthy
(n=49) (n=49) (n=39) (n=19)
FMF Controls

-—
B, Korkmaz C et al. Ann Rheum Dis. 2002;61:79-81.
S |
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The ]u;urnal of Medicine

CASE REPORT

Anakinra suppresses familial Mediterranean
fever crises in a colchicine-resistant patient

I. Mitroulis, V.P. Papadopoulos, T. Konstantinidis, K. Ritis”

Figure 1. Representative pattern of fever during FMF
attacks, before (dot line) and after (solid line) the
introduction of anakinra in the patient, suggesting
immediate response to anakinra

Temperature in °C
.2' .’
.

a

355 T T T T T T T T T T T T T T T T

I
o 4 & 1216 20 24 28 32 36 40 44 48 52 16 60 64 68 72 76 B0
Time in hours

-#- Colchicine only
——Anakinra

Neth J Med. 2008 Dec;66(11):489-91




CRP

VAS

Scord

Hip Pain Assessment

CRP (mg/dl)

To Canakinumab otov FMF

I 30
—f— Stiffness Severity Score [ 20
== Global Score
L 10
0 LS T T Ty r—y0
24 20 -16 -12 8 12{16 20 24
104 Time {weeks) | 10
9.: L9
aln [ s
744 -7
6 - L6
5 s
4 ] \ »- 4
34 —m—p—A—a -3
2] —f= Knee Pain \/ ; L2
7 == Hip Pain e
1 L1
0 T T 1 T T T T T o
24 -20 -16 -12 12 16 20 24

Time (weeks)

ESR (mm/ 1h)

Stiffness Severity Score (VAS)

Knee Pain Assessment Score

Mitroulis I. Ann Rheum Dis. 2011 Jul;70(7):1347-8



H peAétn CLUSTER

ZKOTOG: AELOAOYNON NG ATTOTEAECUATLKOTNTAC KoL TNG A0PAAELOC TOU
canakinumab oe aoBeveic pe crFMF, HIDS/MKD kot TRAPS

2xeblaopoc: Oaonc Il tuxoomonpuevn LeAETn n omoia mepthapBavet 3
SLadoxLKEC PAOELC:

1. AutAa tudAn xopnynon (CAN vs placebo)

2. Autha tudAn anoouponcg/peiwon tng cuxvotntag xopnynong (CAN vs
placebo)

3.  Makpoxpovia avolktr xopnynon (Canakinumab)

* Tpeig Stadopetikec opadec acBevwv (FMF, HIDS/MKD kot TRAPS)




Qaon 1: AtoteAeopatikoTnTa (MPWTOYEVEC KATAANKTLKO onpetlo) & Aapalela

CAN 150 q4w

s td
s s

PBO il e
n=30 Early Late escape: unblinded
HIDS / Escape: 1stescape: CAN 150 mg

MKD (add-on PBO 2nd escape CAN 300

CAN mg qg4w
150 Open label safety follow-up
CAN N o
150 q4w = =
TRAPS n=30 \ \
\‘ CAN 300 gq4w *\
Weeks Primary endpoint
Epoch 1 Epoch 2
Screening 16 Weeks, Double-blind,

Phase Randomized, Placebo-controlled




DQaon 2: Meilwon xopnynong (AnoteAegpatikotnta & Acdpalela)

PBO
n=30

CAN
150 q4w
n=30

Weeks

Epoch 1

Screening
Phase

CAN 150 q4w

v - ]
” -
Fd Fs
-~ Fd
~ s

Early Late escape: unblinded

Escape: 1st escape: CAN 150 mg

Blinded = 94w

(add-on PBO 2nd escape CAN 300

CAN mg q4w

150mg) Openlabel safety follow-up
only

y u
A A
A} Y
AY AY
A" AY

. CAN 300 qdw \,
4 4

Primary endpoint

Epoch 2

16 Weeks, Double-blind,
Randomized, Placebo-controlled



Daon 3 (avowtn): Makpoxpovia ArtoteAegpatikotnta & Acdpalela)

CAN 150 gq4w OL CAN 150 g8w
" /' —_— I I —_— I I —_— —_— I I _-—
P2 X
e Early Late escape: unblinded
Escape: 1stescape: CAN 150 mg
Blinded 94w
(add-on PBO 2nd escape CAN 300
CAN mg q4w PBO q8w
150 mg) Open label safety follow-up \
CAN only *\. Placebo early flare
1504W ‘\ .\ ‘————————-
TRAPS n=30 ' ' Placebo late flare
'\ CAN 300 gdw . CAN 150 q8w  Canakinumab flare
Weeke Primary endpoint
Epoch 1 Epoch 2 Epoch 3
Screening 16 Weeks, Double-blind, 24 Weeks, Randomized,
Phase Randomized, Placebo-controlled Withdrawal Period




MeA€tn CLUSTER
Kpttripla evraénc & amokAelopou

‘Evrtaéng

AcBevnc omoloudnmote pUAoU NALKIOC 22 ETWV UE LOTOPLKO EPUEVOUOAC, EVEPYNG VOOOU

Frevetikd eruPepatwpévn dtayvwon FMF, HIDS/MKD 1y TRAPS

‘E€apon/unotporni (index flare) FMF, HIDS/MKD i TRAPS, optopévn w¢ PGA™ >2 kat CRP >10 mg/L

KOTAL TNV TUXaLomoinon

AnokAelopoU

Mponyoupuevn xpron BLloAoylkwv apayoviwy Kot AAAwv Beparmelwv (YAUKOKOPTIKOELSN,
KukAooTtopivn, alaBelonpivn, AedAouvvouidn, kukhopwodapidn, OaAidbouidn, 6-
pHepkartonoupivn A XAwpapBoukiAn) o€ CUYKEKPLUEVA XPOVLKA SlaoThaTo TIPLV TNV £vtaén N

Bepaneia pe canakinumab otoug 3 TeAsutaloug LAVEC TIPLV TNV EvTaén oTNV LEAETN

Historical data documenting persistent active disease: FMF, >1 flare/month; HIDS/MKD, >3 febrile acute

flares in a 6-month period; TRAPS, >6 flares/year. *PGA was scored on a five point scale: 0 = “None”; 1=

“Minimal”; 2 = “Mild”; 3 = “Moderate”; 4 = “Severe”




MeAétn CLUSTER
Npwtevovoeg kal SeutePEVOVOEC EKPAOELC

20vOeTn MpwteVovoa £KBaon

— Ydeon tng apytknc kptong (index flare) (PGA <2 kat CRP <10mg/L ) peiwon

>70% armo TNV TN Katd tnv €vtaén) tnv nuepa 15
Kol

— Anouoia VEwv kploswv* otn dlapkela Twv 16 mpwtwv efdopadwyv Beparmeiog
Acutepelovoec ekBaoelg (oto TEAOC TS eBdopadac 16)

— PGAK2

— CRP <10 mg/L

— SAA <10 mg/L

Flare defined as PGA of disease activity 22

*The PGA was scored on a five point scale: 0 = “None”; 1 = “Minimal”; 2 = “Mild”; 3 = “Moderate”; 4 = “Severe”




XopaKTneLoTKa ao0evwv Kata tnv evtaén

HIDS/MKD

Awdpeon nAwia, €1n 18 18 12 9 14 17
(min, max) (2, 60) (4, 69) (2, 43) (3, 47) (3, 76) (2,57)
OnAv ¢UAo, % 45 47 65 54 46 54
®DuAn, %

Kaukdola 87 84 92 89 91 75

Aclatikn 0 3 0 3 9 17

AN 13 13 8 9 0 8
Méoo nARBo¢ kpioewv/£Tog, n 20 18 12 12 10 9
E&i’;‘ﬁ:ﬁ": zf,/po;“’“ 7 (23) 8 (25) 9 (24) 4(11) 8 (36) 8 (33)
Awapeco PGA 3 3 3 3 3 3
Awépeon CRP, mg/L 120 80 98 122 135 85
Awdpeco SAA, mg/L 746 600 2393 2731 1156 773




To canakinumab sudavilel taxeia dpaon pue vpnla moocoota VPeoNC TNS KPLONG
Vv 15" nuepa
M PBO M CAN 150 mg g4w

A -49.4% A-27.7% A -42.8%
81

65

Patients with resolution of
index flare at Day 15, %
w
o
|

*PGA <2 and CRP <£10mg/L or reduction >70% from baseline

LLYAUR)

HIDS/MKD

——— De Benedetti F et al. Arthritis Rheumatol. 2016; 68 (suppl 10)




To canakinumab emayel Oeparmneutikr) BeEATiWON O€ ONUAVTIKA TTOCOOTA A0OEVWV UE
FMF, HIDS 1} TRAPS tnv eBdouada 16 (MNpwrtetov katahnktkod onueio’)

M Placebo m CAN 150 mg g4w

P<0.0001

| —
61
P=0.005
| —— |
P=0.002 45
| — |
35
6 6 I 3
e

HIDS/MKD LAV

Indicates statistical significance (one-sided) at the 0.025 level based on Fisher exact test.

Responders, %
BN WD U O N
©O O O O O O o
| | | | | | J

TResolution of index flare by Day 15 and no new flares over 16 weeks (flare defined as PGA of disease activity >2). Any patient who had up-titration or switch from

——— . . PBO to CAN was considered as non-responder
— De Benedetti F et al. Arthritis Rheumatol. 2016; 68 (suppl 10)




10 - 30% twv acBevwv pe FMF, HIDS 1 TRAPS wdeAouvtal and avénon tng d0ong tou
canakinumab (gf4. 16)

M Placebo
M CAN 150 mg g4w

kd CAN 150 mg g4w OR 150mg g4w to 300 mg g4w

P<0.0001 71 73
1 :

61

N O
o O
| |

Responders, %
- N W S U (e))]
©O O O O O O
| | | | | |

HIDS/MKD

LAV

*Indicates statistical significance (one-sided) at the 0.025 level based on Fisher exact test
*Includes patients with blinded up-titration from 150 mg to 300 mg q4w before Day 29

De Benedetti F et al. Arthritis Rheumatol. 2016; 68 (suppl 10)



AgutepelovoeC ekPBACELS: amoteAeopaTkoTnTa Tou canakinumab w¢ mpog tnv PGA,
CRP kat SAA tnv eBdopada 16

M PBO M CAN 150 mg q4w

PGA <2 CRP <10 mg/L SAA <10 mg/L
P<0.0001 P<0.0001

80 4 7 80 - 68 80 -
- 65 P=0.0006  P=0.0028
£ 60 - T 60 - PrO-00  pe0.0149 60 -
9 P=0.0286 P=0.0235
2 40 - 40 - 40 - -
§ 26 P=0.0778 27
o | |
g 20 - 20 - 20 - 14

J 6
0 0 0

0 3 0
HIDS/ HIDS/

De Benedetti F et al. Arthritis Rheumatol. 2016; 68 (suppl 10)
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A&LoAoynaon tnc datrpnong TNE AMOTEAECUATIKOTNTAC UE LELWON TNC
guxvotntac xopnynong os 8 eBdonadec (mepiodoc 3, ewc €B4. 40)

crFMF

HIDS/
MKD

TRAPS

PBO
n=30

CAN
150 q4w
n=30

CAN 150 q4w

rd
td

Early

Escape:

Blinded
(add-on
CAN

150 mg)

Late escape: unblinded
1st escape: CAN 150 mg
q4w

PBO 2nd escape CAN 300
mg qg4w

Open label safety follow-up

L CAN 150 q8w

\

BO q8w I

only

Screening
Phase

16 Weeks, Double-blind,
Randomized, Placebo-controlled

. CAN 300 g4w '\

A
A
A
A

\‘ Placebo early flare !

_— _—— _—— _— _— _—— _— _— T. L

Placebo late flare ; \‘

Primary endpoint

24 Weeks, Randomized,

—-> CAN 150 g4w

A
1

CAN 300 q4w
Re-flare 4\
- |

| |
OL CAN 150 qdw | !

- e e e s s '

1
OL CAN 150 q8w : !
q L

OL CAN 300 q8w

72
Withdrawal Period

“l |-

Epoch 4

Weeks, Open-label
aintenance/Dose
eduction Period



Apaiwaon tou doocoloywou oxrpatog oe 150mg q8w emitpenel kaAutePn
Sdratripnaon tou BeparmneuTtikol amoteAEoUATOC O oxeon We to placebo

% AcBevwv nou dtatipnoav tnv anavinon petafv 16 & 40W

90 -
80 77.8 75
70 -
60 -
50
50 -
40
40 -
30
30 -
20 - 14.3
10 -
0 B [ [

crFMF MKD/HIDS TRAPS
M Canakinumab 150mg/8W i Placebo
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QOTOC0 ONUAVTIKA TTOCOCTA EML TOU GUVOAOU TwV acBevwv xpeLtalovtal
dooelg > 150mg q8w yLa TOV QTOTEAECUATIKO EAEYXO TNG VOOOU

Figure 3. Dose distribution at the end of epoch 3 by cohort

Equivalent 150 mg g4w (%)
A
(i N
[ pPBO CAN 150 mg q8w CAN 150 mg g4w [ CAN 300 mg q8w [l CAN 300 mg gdw
LS J

CAN >150 a8w (%)

100 - - -
90 ] - ]
41.7%
80 - b
~ 47.5%- 33
& 70 -35.6% A%
- 28.8 1824
£ 60 - 2%
-g L _J
£ 207 > 44.6%,
R 22.7
g 30 4 45.8 53.3
20 -
22.7
10 A
ol [ 68 , 3 , Y R
crFMF (n=59) HIDS/MKD (n=65) TRAPS (n=60)

CAN, canakinumab; crFMF, colchicine-resistant familial Mediterranean fever; HIDS, hyper immunoglobulin D syndrome; MKD,
mevalonate kinase deficiency; PBO, placebo; g4w, every 4 weeks; q8w, every 8 weeks; TRAPS, tumor necrosis factor receptor-associated

periodic syndrome

De Benedetti et al. Arthritis Rheumatol. 2016; 68 (suppl 10)



Aodalewa: cuvoyn twv AE kat twv ZAE (gB6. 40)

Table 4. Summary of AEs and SAEs, epoch 3 (safety set)

crFMF HIDS/MKD TRAPS
All PBO
(N=91) Any CAN Any CAN Any CAN
N=61 (N=71) (N=61)
Exposure to canakinumab, pyr 8.3 45.6 51.0 39.2
AEs
Number of events 147 332 613 265
ER/100 pyr 1766.2 71282 1201.2 676.2
SAEs
Number of events 8 17 20 5
ER/100 pyr 96.1 37.3 39.2 12.8

AL, adverse event; CAN, canakinumab; crFMF, colchicine-resistant familial Mediterranean fever; ER, event rate; HIDS, hyper
immunoglobulin D syndrome; MKD, mevalonate kinase deficiency; PBO, placebo; pyr, patient-years; SAE, serious adverse event;
TRAPS, tumor necrosis factor receptor-associated periodic syndrome

De Benedetti et al. Arthritis Rheumatol. 2016, 68 (suppl 10)




To canakinumab otn Bepamneia Twv TpLWV cuvEPOUwWYV TtEpLodikwv Ttupetwy (FMF,
TRAPS ko HIDS)

Oicovevie Meeoysiaxoc moperoc (FMF)
To Ilaris evoeikvotat yio ) Bepaneia Tov Owoyevoug Mecoyeiukov ITvpetov (FMF). To Ilaris Ba
TPEMEL VU YOPNYEITUL GE GLUVOVUGHO LIE KOAYTKIVI], EQOGOV YpeldleTal.

Iep1o0ixo abvdporio ayetilOuevo LE TOV DTOOOYED. TOV TOPAYOVIO VEKPOTHC Twv oykwv (IRAPS)
To Ilaris evoeikvotal yio 1) Bgpaneio Tov TEPLOOTKOV TLVIPOLOV GYETILOLEVOD |LE TOV DTTOOOYEN TOV
mapayovia vekpoong tov oykav (TRAPS).

2ovopouo vrepavococoeaipivaiuioc D (HIDS)/ averapreio tne uehoiovixne xivaonc (MKD)
To Ilaris evoeikvotal yia 1) Bgpaneia Tov cuvopoov vrepavococ@uipvaliog D (HIDS)/mng
aVemapKelds TS peforovikig Kivaong (MKD).

TRAPS. HIDS/MKD xo1 FMF:Evijiikec, épnfior koi maioi niikiog 2 e16v ko1 ove

H cuvictidpevn ooon evapéng tov Ilaris oe acbeveic e TRAPS. HIDS/MKD ka1 FMF eivat:
. 150 mg v acBeveic e copotiko Papog > 40 kg

. 2 mg/kg via acBeveic ne copotiko Papoc > 7.5 kg ka1 < 40 kg

Av) yopnyeital kaBe 1€coep1c fOOLAOES e LVTOOOPLU EVEGT).

llaris® (canakinumab) Summary of Product Characteristics. Novartis . February 2017.




To canakinumab ¢aivetat va avaoteAAeL Tnv AA apuAoeidwan UE EVEPYETIKN
dpaon otn vedpikn Asttoupyia

Sozeri et al. Molecular and Cellular Pediatrics (2016) 3:33 M Olec Ula ra nd CE' | u |a r

DOI 10.1186/540348-016-0058-2 S
Pediatrics

CASE STUDY Open Access

The experience of canakinumab in renal e
amyloidosis secondary to Familial
Mediterranean fever

Betul Sozeri', Nesrin Gulez’, Malik Ergin® and Erkin Serdaroglu’

Clin Rheumatol
DOI 10.1007/510067-013-2481-2

CASE BASED REVIEW

Renal involvement in secondary amyloidosis of Muckle-Wells
syndrome: marked improvement of renal function and reduction
of proteinuria after therapy with human anti-interleukin-13
monoclonal antibody canakinumab

Roberto Scarpioni - Donato Rigante - Luca Cantarini - Marco Ricardi -
Vittorio Albertazzi - Luigi Melfa - Antonio Lazzaro




To canakinumab ¢aivetal va avaoteAAeL TNV AA apUAOELOWAN LE EVEPYETIKN
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dpaon otn vedpikn Asttoupyia
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Arrows indicate canakinumab admistration
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LeGFR (milliters per minute) calculated by CKD-EPI formula

Fig. 5 Effect of canakinumab on the estimated glomerular filtration rate by CKD-EPI formula (milliliters per minute) in both patients

Scarpioni R et al. Clin Rheumatol. 2015 Jul;34(7):1311-6.



ZUUTTEPACLATIKA

Tooo otn vooo Still twv evnAikwv, 000 Kot oTol KANPOVOULKO
nePLoOLKA TTUPETIKA oLvOpoua, LWOiwc otov FMF, to canakinumab
daiveTal OTL elval pLa amoTeAEoUATIKN BEpameUTIKN eTLAOY LETA

TNV amotuyla Twv KAaoLKwV Beparelwyv (Omou unapyouv)

|[KOlvOTIOLNTLKO TIPODIA aochAAELaC

Enionun €ykplon
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