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ARAwon cupdepOVTWV

Aev uUtAPXEL KATIOLA GUYKPOUGH CUNGDEPOVTWYV yLa AUTHV TNV OLALYL

EKaLOEUTIKEC-EPEVVNTIKEC-CUBOUAEUTIKEC EMILXOPNYNOELC TNV TEAELTOL
Sletia:

* Abbvie, Novartis, Genesis, Lilly, Biogen, Aenorasis, GSK



Movornatt JAK/STAT

Kuttapokivn

4 LEAN TNC OLKOYEVELOC TUPOOCLVIKWY

Yrodoxéag
Kuttapokivng

Kivoowv JAK

- JAK1, JAK2, JAK3 kat TYK2

7 uéAn STAT (1, 2, 3, 4, 5A, 5B, 6)

0® * OUJAK1, JAK2, and Tyk2 ekdpalovtat
EVPEWC
QQ
* HJAK3 ekdpaletat Kuplwg o€
Metaypadn
—— OLLLOTIOLNTLKA KUTTPA

Shuai and Liu. Nat Rev Immunol 2003;3(11):900-11.
O’Shea JJ, et al. Annu Rev Med 2015,66:311-28.
Norman P. Expert Opin Investig Drugs 2014,23:1067—-77



Ta povornatia petadoonc touv onpatoc JAK/STAT

* Yrnapxouv técoepa HEAN TG owkoyEvelag JAK: JAKL, JAK2, JAK3, ko TYK2

MapAadelypo KUTTOPOKLVWV TTOU GNUATOS0TOUV PEow cuvduacpwyv JAK/STATL3

Kuttapokiveg IFN-y IL-10 IL-12 IL-6 EPO
y-aAvaoidag? IL-22 IL-23 IL-11 TPO
IFNa/IFNB GM-CSF

STAT STAT STAT
3,4 1,3,5 5

STAT STAT
1,3,5,6 1,3,5

KOkkwvo = emikpatéotepol STAT

EPO, erythropoietin; GM-CSF, granulocyte-macrophage colony-stimulating factor; IFN, interferon; IL, interleukin; JAK, Janus kinase; STAT, signal transducer and activator of transcription; TPO,
thrombopoietin; TYK, tyrosine kinase.

1. O’Sullivan LA, et al. Mol Immunol 2007;44:2497-2506. 2. Ghoreschi K, et al. Immunol Rev 2009;228:273-287. 3. Sanjabi S, et al. Curr Opin Pharmacol 2009;9:447—-453.
4. Chizzolini C, et al. Arthritis Res Ther 2009;11:246.



O avaotoAeic JAK (Jakinibs)
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https://www.lillyrheumatology.co.uk/educationcentre/education-module4#clinicalDevProg



O Jakinib sloxwpet avaotpsPipa oto OUAako cuvéeonc tou ATP
Twv JAK1 & JAK2

BARICITINIB

NON-COVALENT BINDING
IN ATP POCKET

Binding of baricitinib to the ATP pocket of JAK1"#
Figure provided by Dr David Clawson, LRL 2014

https://www.lillyrheumatology.co.uk/educationcentre/education-module4#clinicalDevProg



Tofacitinib

Baricitinib

QOclacitinib

Ruxolitinib

JAK inhibitors and their specific targets
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EkAektikotnta twv JAKinib

Enzyme essay IC50 (nM)

Compound JAK2 JAK3 JAK2:JAKA1 JAK3:JAK1 TYK2:JAK1
Tofacitinib 15.1 7.4 55.0 489 5.1 3.6 32.4
Baricitinib 4.0 6.6 787 61 1.5 196.8 15.3
Filgotinib 363 2400 =10 000 2600 6.6 >27.5 7.2
Upadacitinib 8 600 139 NA 75 17.4 NA
Peficitinib 3.9 5.0 0.7 4.8 1.3 0.2 1.2
Decernotinib 112 619 74.4 =10 000 5.5 0.67 >89

JAK: Janus kinase; IC50: half maximal inhibitory concentration; TYK2: Non-receptor Tyrosine-protein Kinase 2.

Rheumatology (Oxford). 2019 Jun 1,58(6):953-962



Evkekplpévol JAKinibs otnv EE

ApaoTiKN Epropkn AoocoAoyia
EKAEKTIKOTNTO
ovoia ovopaoio

Tofacitinib Xeljanz JAK1>JAK3>JAK2 5mgx2
4mgx1
2mgx1
e 275 eTwv

Baricitinib Olumiant JAK1, JAK2

* Yotpomtla{oUOoEC
AOLUWEELC
e Juvtripnon Vdeong

Upadacitinib Rinvogq JAK1 15mgx1

Filgotinib Jyseleca JAK1 200mgx1



‘Evéeén JAKinibs otnv EE

* To [JAKinib] evbeikvutal yla tn Bepareio TNC HETPLAC EWC
coBapnc evepyou peVUATOELOOUC apOpitidog o EVAALKEC
aoBevelc, oL omolol €xouv epdOVIicEL AVEMAPKN AVTATTOKPLON
N duocaveéia o€ Eva N MEPLOGOTEPO TPOTIOTIOLNTLKA TNG
vooou avtippevpatika pappoko (DMARD). To [JAKinib]
Uropel va xpnotpormnoln et we povoBeparneia i o€

ouvduaouo HE peBotpeatn (MTX)
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KAwikn anoteAsopatikotnta Baricitinib 4mg+MTX
24 eBéopAadeg
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RA-BEGIN RA-BUILD2 RA-BEAM RA-BEACON
> € > €

¢sDMARD- Anotuyia Anotuyia
naive c¢sDMARDs bDMARDs

2tn RA-BUILD 272% twv aocBevwv umo baricitinib 4mg eAaBav MTX, 6% kaveva csDMARD



RA-BUILD (csDMARD-IR)

A Primary Endpoint B
70 ~ 0.0
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—&— Baricitinib 2 mg
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—&— Baricitinib 2 mg
—=&— Baricitinib 4 mg
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012 a4 8 12 14 16 20 24 01z 4 8 1214 16 2 24
Week Week

Subgroup analyses suggested no heterogeneity of treatment effect based on background
csDMARD therapy, including patients receiving no background csDMARD (ie, baricitinib
monotherapy).

Dougados M et al. Ann Rheum Dis. 2017 Jan;76(1):88-95



A ACR20 Response

Patients (%)

70+

RA-BEACON (TNFi-IR)
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Genovese MC et al. N Engl J Med 2016;374:1243-52



KAwikn anoteAeopatikotnta Upadacitinib 15mg
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Upadacitinib oe csDMARD-IR
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Smolen JS et al. Lancet 2019; 393: 2303-11 Burmester GE et al. Lancet 2018; 391: 2503-12



Upadacitinib ce bDMARD-IR (SELECT-BEYOND)

A ACR20 B ACRSO C ACR70
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Genovese MC et al. Lancet 2018; 391: 2513-24



SELECT-BEYOND

ACR20 responses at Week 12 by prior failed bDMARDs

100 Non-Responder Imputation
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70,8
65,1
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Patients (%)

Failed 1 MoA Failed 22 MoAs Lack of efficacy Lack of efficacy
and <2 bDMARDs and/or 23 bDMARDs for 21 bDMARD for anti-IL-6

WPBO WUPA15mgQD ® UPA30mgQD

Full analysis set

Genovese MC et al. Lancet. 2018;391(10139):2513-2524
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Filgotinib o MTX-IR (FINCH 1)

Ty wex
90 e o T 78.1
# i 78.3
—— —e Y5 6
%

Patients Achieving
ACR20 Response, %
S

0 4 8 12 16 20 24 28 32 36 40 44 48 52
Study Week

~®- FIL200mg ~® FIL100mg =~ ADA PBO

*** P < (0.001 for FIL vs PBO; #P < 0.05 for FIL vs ADA; ## P < 0.01 for FIL vs ADA. Full analysis set, NRI. Comparisons significant in pre-specified
analyses controlled for multiplicity are boxed.

Combe B et al. Ann Rheum Dis. 2020;79:320-321



Filgotinib o€ bDMARD-IR (FINCH 2)

[A] ACR20 response [D] DAS28-CRP score
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Genovese MC et al. JAMA. 2019;322(4):315-325



FINCH 2

ACR20 Response at Week 12 by Prior Baseline bDMARD Exposure
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Genovese MC et al. JAMA. 2019;322(4):315-325
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ORAL_STANDARD The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Tofacitinib or Adalimumab versus Placebo
in Rheumatoid Arthritis

End of
Placebo-Cont
rolled Phase
Double Blind Placebo-Controlled Peri::}d: Double-Blind Active Extension

CP 5 mg BID + q2 wk placebo SC injections J'.. CP 5 mg BID + g2 wk placebo SC injections - Sequence1
I

1
1
| CP 10 mg BID + g2 wk placebo SC injections — Sequence?

g CP 10 mg BID + g2 wk placebo SC injections -lll-
a [
=3 Placebo tablets + q2 wk placebo SC injections ip. CP 5 mg BID + g2 wk placebo SC injections — Sequence3
= I
; w
[ mg + 2 wk placebo injections — Sequence
Screening o [ CP 10 mgBID + q2 wk placebo SC injecti s 4
= Placebo tablets + a2 wk placebo SC injections
|
Placebo tablets BID + | Placebo tablets BID +
adalimumab 40 mg 2 wk SC injections —  adalimumab 40 mg q2 wk SC injections — Sequence5s
[
I
I I I I | I |
-1 Mo Baseline Mo 1 Mo 3* Mo 6** Mo 9 Mo 12

* At Mo 3 nonresponders will be blindly advanced to the active extension period of their respective Treatment Sequence.
= At Mo 6 all subjects, not previously advanced, will be blindly advanced to their active extension period of their respective Treatment Sequence.

Van Vollenhofen RF et al. N Engl J Med. 2012 Aug 9;367(6):508-19



ORAL-STANDARD (MTX-IR)

TOFA+MTX vs ADA+MTX vs MTX

A ACR 20 at Month 6 C DAS28-4 (ESR) at Month 6
Imputation of No Response with Imputation of No Response with
Advancement Penalty Advancement Penalty
80+ 169 P<0.05 yia Tofacitinib 5mg & ADA vs placebo

o P<0.001 yia kaSe evepyn Gepaneia vs placebo 14 Kkat p<0.001 ywa Tofacitifib 10mg vs placebo
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Placebo  Tofacitinib, Tofacitinib, Adalimumab,
5 mg 10 mg 40 mg

Van Vollenhofen RF et al. N Engl J Med. 2012 Aug 9;367(6):508-19
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RA-BEAM (MTX-IR)
Baricitinib+MTX vs Adalimumab+MTX vs Placebo+MTX

Yniepoyn wg ntpo¢ ADA, p=0,01
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*P<0.05, **P<0.01, and ***P<0.001 versus placebo, and +P<0.05, ++P<0.01, +++P<0.001

versus adalimumab

Taylor PC et al. N Engl J Med 2017,;376:652-62
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SELECT-CHOICE (bDMARD-IR)
Upatacitinib 15mg+csDMARDs vs iv Abatacept+csDMARDs

Figure 1. Efficacy Endpoints

Week 12 Waek 24
apasas(caplafoswe) 0 PRI NTHA A
1

13.3% 31.4%

it 008~ - -
28.8% 47.9%
LDA DAS28(CRP) 098%™ 2% ™
66.3% 73.8%
e o T -
34.3% 45.5%

AcRSO ‘ 462% " - s9.4%°

13.6% 26.5%
s . = -

B ABA(N=309) W UPA 15 mg QD (N=303)

UPA, upadacitinid; ABA, abatacept; DAS23(CRP), 28 joint dusease activity score using C-reactive protein; CR, dinical remession; LDA, low disease activety,

CRDAS28{CRP): defined as DAS22(CRP) < 2.6; LDA DAS28(CRP): defined as DAS28{CRD) 3.2,

SRS TR p S S, 01, and 001, respectively for UPA versus ABA

For binary endpoints, treatments werecompared using the Cochran-Mantel Haenszel |{CMH) test, adjusting for the number of pricr DOMARDs used and geographic region. Non-responder
imputation was used for missing data handling. For continuows endpoints, analyses were conducted using the analysis of covariance [ANCOVA| model Multiphcrty adjustments were applied to the
primary and key secondary endpoints.

Rupert-Roth et al. Ann Rheum Dis. 2020;79:1015-1016



FINCH 1 (MTX-IR)
Filgotinib+MTX vs ADA+MTX vs MTX
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*** P < (0.001 for FIL vs PBO; #P < 0.05 for FIL vs ADA; ## P < 0.01 for FIL vs ADA. Full analysis set, NRI. Comparisons significant in pre-specified
analyses controlled for multiplicity are boxed.

Combe B et al. Ann Rheum Dis. 2020;79:320-321



FINCH 1 (MTX-IR)
Filgotinib+MTX vs ADA+MTX vs MTX
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vs ADA only at Weeks 12 and 24. Full analysis set; NRI. All p-values presented are nominal.

Combe B, et al. Ann Rheum Dis. 2020;79:320-321
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Efficacy and safety of tofacitinib monotherapy, tofacitinib @, @
with methotrexate, and adalimumab with methotrexate

in patients with rheumatoid arthritis (ORAL Strategy):

a phase 3b/4, double-blind, head-to-head, randomised

controlled trial

RoyFeischmann, Eduardo Mysler, Stephen Hall Alon | Kivitz, Rebert] Moots, Zhen Lua, Ryan DeMasi, Koshika Soma, Richard Zhang, Liza Takiva,
Svitlana Tatulych, Christopher Mojcik, Sriram Krishnaswarmi, Sujatha Menon, | osef 5 5molen, on behalf of the ORAL Strateqy investigabors®
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Fleischmann R et al. Lancet 2017; 390: 457-68
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Methotrexate withdrawal in patients with rheumatoid
arthritis who achieve low disease activity with tofacitinib
modified-release 11 mg once daily plus methotrexate
(ORAL Shift): arandomised, phase 3b/4, non-inferiority trial

Stanley B Cohen, Janet Pope, Boulos Haraoui, Fedra Irazoque-Palazuelos, Mariusz Korkosz, Annette Diehl, Jose L Rivas, Tatjana Lukic, Shixue Liu,
Lori Stockert, Noriko likuni, Edward C Keystane
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—&- Tofacitinib plus methotrexate
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T | | |
Day 1 Week 12 Week 24 Week 36 Week 48
(baseline) (randomisation)

Lancet Rheumatol 2019;1: e23—-34
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ORAL start (MTX-naive)
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Lee EB et al. N Engl J Med. 2014 Jun 19;370(25):2377-86



RA-BEGIN (MTX-naive)

Baricitinib vs Baricitinib+MTX vs MTX
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Fleischmann R et al. Arthritis Rheumatol. 2017 Mar;69(3):506-517



RA-BEAM (MTX-IR)

Baricitinib+MTX vs ADA+MTX vs MTX
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SELECT-COMPARE (MTX-IR)

Upatacitinib 15mg+MTX vs Adalimumab+MTX vs Placebo+MTX
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FINCH 1 (MTX-IR)
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eular2020

Figure 1: Multivariable Cox model of drug discontinuation by type of treatment

Rheumatoid arthritis - non biologic treatment and Ajusted for age, gender, disease duration, seropositivity, previous treatment, concomitant treatment, CRP, HAQ, CDAl
and stratified by country and year of treatment intiation
small molecules

Strata — abatacept — TNFi — IL-6 mhibitors — JAK inhibitors

COMPARATIVE EFFECTIVENESS OF JAK-INHIBITORS,
TNF-INHIBITORS, ABATACEPT AND IL-6 INHIBITORS
IN AN INTERNATIONAL COLLABORATION OF 1,00
REGISTERS OF RHEUMATOID ARTHRITIS PATIENTS
(THE “JAK-POT” STUDY)

0.751

Survival probability
Z

0.251

Conclusion: The adjusted overall drug retention of JAKi tended to be higher
than for TNFi, with large variation between countries. Other measures of effec- 1
tiveness, such as the evaluation of CDAI remission and low disease activity are

planned to shape a more comprehensive picture of JAKi effectiveness in the ' 1 , e :
real world. Time(years)




ZUMTTEPACLOTOL

Ol avaotoAeic JAK kivaowv amoteAouv pia dStadopetiki maboduolohoyikd
TPOOoEyylon tn¢ Beparmneiag tng PA

H amote AeOUATIKOTNTA TOUG ElvaL CUYKPLOLUN N KoL avwTEPN BLOAOYLIKWY
TP AYOVIWV

Elval amoteAeopatikoil o cuvduaouo pe th MTX, aAAd kol o€ povoBepareia

dev votepoUlV ONUAVTIKA aro To cuvduaouo

Elval amoteAeopatikol kol o€ aoBeveic pue mponyouuevn €kBeon oe >1
BLoAoyikoU¢
Meploootepa Sedopéva yla:

— Av ol 5L10dpopEC 0TNV EKAEKTLKOTNTO EMNPEAIOUV CNUOVTLKA TNV ATTOTEAECUATIKOTNTA

— Mokpoxpovia omoTEAECUATLKOTNTA



In all chaos there is a cosmos, in all disorder a secret order

Carl Jung



