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2UYKPOUOT CUM@PEPOVTWYV

« Apoif3 yia Tnv TTapouaciacn atro tnv Lilly

« EKTTAIOEUTIKEC-EPEUVNTIKEC-OUMPBOUAEUTIKEC ETTIXOPNYNOEIC TNV TEAEUTAIO OIETIA!
Abbvie, Aenorasis, Amgen, Bausch Health, BMS, Celgene, Janssen, Jenesis,
MSD, Sobi, Roche, Pfizer, UCB



Algorithm of RA management based on EULAR updated recommendations

Phase |

No contraindication for methotrexate ( Clinical diagnosis of w Contraindication for methotrexate
L Rheumatoid Arthritis' J

~

{ 2 Start o Combine with short-term & Start leflunomide |, 0
& methotrexate? glucocorticoids or sulfasalazine |
l/
Y Y

Improved
at 3 months
and achieved target at
6 months??

Yesw

Dose reduction in

Continue : "
sustained remission

Smolen J, et al. EULAR recommendations for the management of
rheumatoid arthritis with synthetic and biological disease-modifying
antirheumatic drugs: 2019 update. Ann Rheum Dis 2020



Algorithm of RA management based on EULAR updated recommendations

Phase Il
Poor prognostic factors present Poor prognostic factors absent
(RF/ACPA, esp. at high levels;
high disease activity, early joint damage;
failure of 2 2 csDMARDs) .
Add a bDMARDsJ\\ Change to or add a second
or conventional synthetic DMARD?
a JAK-inhibitor® / l Leflunomide, sulfasalazine, —
alone or csDMARD combination®
(plus glucocorticoids)
Improved
at 3 months
and achieved target at Yesy, _
& monihes Dose reduction /
Continue. B interval increase® in
sustained remission*
No
Phase lll
Improved
Change the bDMARD? or 3 h
JAK-inhibitors° S e Yes
a and achieved target at
(from a different or the same class) 6 months?? /\

Dose reduction /
: interval increase® in
Continue ) o
No sustained remission*

\/




Agv avTatrokpivovTal OAol ol aocBeveic ue PA otnv Bgpartreia
e 21NV MTX avramrokpion ~ 50% Twv aocBevwv

e 2TOUC TNFI

~ ACR20 60%, ACR50 40%, ACR70 20%
~ Aegutepoyevnc atrotuyia ~ 50% peTd atrd 3 €1n
~ MeyaAuUTEPN ATTOTEAECUATIKOTNTA OE OCUVOUQOUO JE MTX

Aletaha D, et al. JAMA 2018

Keystone EC, et al. RMD Open 2018

Tanaka Y, et al. Arthritis Res Ther. 2017
Yilmaz-Oner S, et al. Clinical Rheumatology 2019



Cytokine receptor superfamilies

i Receptor |
Cytokine TNF o, t y  tyrosine TGF-8  Chemokine
receptor (I, I1) receptor ' CooPOT 17 e receptor receptor

receptor

» >200 “cytokines” in the human genome: interferons, interleukins, cytokines,
growth factors, colony stimulating factors, hormones, etc

« only Type I/ll

e critical for host defense immunoregulation O’Shea JJ and Gadina M. Nature Reviews Rheumatology 2019
' Gadina et al. Rheumatology 2019

Gadinaet al. J Leukoc Biol. 2018

* major drlvers Of aUtOImmunlty Schwartz et al. Nat Rev Drug Discov. 2017



The JAK-STAT Pathway in Cytokine Signaling

y-chain cytokines

IL-2, IL-4,
IL-7, IL-9,
IL-15, IL-21

* T cell proliferation
and survival

* T cell memory

* T regulatory cell
function

*« B cell function

Type 1 IFNs
(F“ -OL) ‘))
IL-10°
IL-22

AR R

* Acute phase response
* Lymphocyte growth

* Anti-inflammatory

IL-6, IL- 11,[|L
13, IL-27, IL-31,

IL-25

and differentiation

* Catabolic metabolism
* Lipid metabolism

* Bone resorption

= T cell differentiation
« Lymphocyte effector

function

?

* T cell differentiation * T cell differentiation
* Lymphocyte effector * Lymphocyte effector
function function
* Macrophage
activation

XYY

EPO,TPO
GM-CSF

IL-3, IL-5

* Haematopoiesis
* Erythrocytes

* Platelets

* Neutrophils

* Lymphocytes

* Growth

* Anabolic metabolism

Clark JD et al J Med Chem 2014

O’Shea et al Ann Rev Med 2015

Schwartz DM et al Nat Rev Rheum 2016
Ghoreschi K et al Immun Rev 2009

Ivanshkiv LB, Donlin LT Nat Rev Immunol 2014



The JAK-STAT Pathway in Cytokine Signaling

y-chain cytokines Type 1 IFNs
IL-2, IL-4, (IFN-a/B) IL-6, IL-11, IL- EPO,TPO
IL-7, IL-9, IL-10° 13, 1L-27, IL-31, IL 12 GM-CSF
IL-15, IL-21 IL-22 IL-25 IL-3, IL-5

W

LIXIY

JAK3 selective

Pefi b * Anti-inflammatory * Acute phase response * T cell differentiation * T cell differentiation * Haematopoiesis
eficitini « Lymphocyte growth « Lvymphocyte effector + Lvmphocvte effector « Ervthrocytes
JAK1/2 selective

* Baricitinib

* Growth
* Anabolic metabolism

- B cell function TYK-2 selective TYK-2 selective
+ BMS-986165 (deucravacitinib)* * BMS-986165*
JAK1 selective - Filgotinib * Solcitinib*

Inhibits JAK1 and JAK1/3 more potently than JAK2 + Upadacitinib
Non-selective

* Tofacitinib * Ruxolitinib* * Oclacitinib*

Clark JD et al J Med Chem 2014

O’Shea et al Ann Rev Med 2015

Schwartz DM et al Nat Rev Rheum 2016
Ghoreschi K et al Immun Rev 2009

Ivanshkiv LB, Donlin LT Nat Rev Immunol 2014



JAK Inhibitors: mechanism of action

« JAKInibs bind to JAKs and ATP-biEdting
prevent ATP binding? pocke
 This interrupts the \

. i JAKi
phosphorylation cascade .
necessary for cytokine — — Low
signalling!2 ‘ affinity

* The ATP binding sites of the
different JAK isoforms are similar,
but not identical, therefore the

design of JAK inhibitor molecules

will influence which isoforms and @ @ @ High
downstream pathways are — — affinity
affecteds ' (selective)

1. Pesu M, et al. Immunol Rev 2008
2. Roskoski R. Pharm Res 2016
3. Schwartz DM, et al. Nat Rev Drug Discov. 2017



JAK inhibitors approved or in development for RA

Pharmacodynamics of JAK inhibitors; comparison of enzyme and whole cell activity for selective
JAK inhibitors (IC;, the concentration of an inhibitor where the response is reduced by half)

Drug and JAK inhibition

JAK1 JAK2 JAK3 TYK2
15.1 77.4 55.0 489
Baricitinib: JAK 1,2 selective 4.0 6.6 787 61
Filgotinib*: JAK 1 selective 363 2400 >10 000 2600

Upadacitinib*: JAK 1 selective 8 600 139 NA

Choy E. Rheumatology 2019




Absorption, Distribution, Metabolism, Excretion (ADME)

Tissue
distribution

Lung

Plasma
Protein
Binding

Blood

brain

barrier l
Tissue

Bone t[ distribution /l 7

“ Muscle

Heart

There are pharmacogenetic influences on several of these parameters

Shin HK et al Handbook of Computational Chemistry 2017



Baoikd Mopiaka XapakTnpIioTIKA Tou Baricitinib

EKAEKTIKOG Kol avaoTpEWIpog avaoToAéag JAKT kol JAK2
2X€01A0TNKE YIa UWPNAN dpacTIKOTATA TTPOG TNV KATEUOUVON TNG AVAOTPEWIUNG AVACTOANG
Twv JAK1 ka1 JAK2 kai ge xaunAotepn dpaoTikdTnTa TTPO0G TIG JAKS kal TYK?2

Xopnyoupuevn atrd 10 OTOMA KAl ATTOPPOPOUHEVN TAXEWG

Evkekpipévn doooloyia: 2 mg kai 4 mg pia @opd TNV nuEPA (1 Mg o€ KATTOIEG
YEWYPOPIKES TTEPIOKEQ)

EmTuyxavel TIG HEYIOTEG OUYKEVTPWOEIG OTO TTAAOPA €vTOG 1 wpag PHETA Th Xoprnynon tng
do0oNGg

2UYKEVTPWOEIG O€ OTABEPN KATAOTAON ETTITUYXAVOVTAI EVTOG 2-3 NUEPWV

Biodiabeoipotnta ~80%

2UVTOHMOG TEAIKOG XPOVOG nHioelag (WG, o€ oXéon HE Ta BIoAoYIKA
QAapuaKa
~12 wpeg o€ aoBeveic pe PA
Neppikn kGOapon ME AiyeG AAANAETTIOPAOCEIG HETASU QPAPHAKWYV
ATTEKKPIVETAI WG UTTOOTPWHA TTOU OEV €XEI METABOAIOTEI, HEOW TWV oUPpwWV (69%) Kal TwV
KOTTpavwy (15%)
H cuviotwpuevn 660N gival 2 mg pia @opd TNV NUEPA 0€ a0BEVEIG TTOU AauBavouv
avaoToAeig OAT3 pe 1I0XUpO avaoTaATIKO QUVANIKO, OTTWG N TTPOREVEDION

<
<

O

-
-

MTTapICITIVIMTTN

Olumiant MXI 11/2020
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JAK inhibitors: overview of clinical

Bari

BUILD>
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I |
bDMARD IR

‘ MTX-naive MTX-IR

RA SELECT SELECT-
-BEACON® -EARLY” MONOTHERAPY?

MTX monotherapy/PBO for FIL trials
Tofacitinib (5 mg/kg twice a day)
Baricitinib (4 mg/day)

Upadacitinib (15 mg/kg QD)
Filgotinib (100 mg QD)

Filgotinib (200 mg QD)

Filgotinib (100mg BID)
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KOl N TOUTOXPOVI ATTEIKOVIOT HEMOVWHEVWV HEAETWV
Oev éxe1 oKOTTO TNV OUYKPION



elicited superior clinical and functional outcome compared with ADA + MTX

Baricitinib + MTX and Upadacitinib + MTX

Major efficacy outcomes of head-to-head studies comparing JAK inhibitors to adalimumab

Treatment Follow-up ACR 20 ACR 50 ACR 70 DAS28 <2.6 CDAI <2.8 Remissiont
regimen (weeks) (VA) (%) (VA) (%) (%) (%)
RA-BEAM BARI 4 12 70 45 19 24 8 7 -0.66
mg+MTX
ADA 40 mg 61 35 13 19 7 5 -0.56
Q2W+MTX
ORAL- TOFA 5 mg 24 73 46 25 31 14 8 -0.58
Strategy BD +MTX
ADA 40 mg 71 44 21 28 13 9 -0.54
Q2W+MTX
SELECT- UPA 15 mg 24 71 45 25 29 13 9.8 -0.6
COMPARE | OD +MTX
ADA 40 mg 63 29 14 18 8 4 -0.49
Q2W+MTX

Adapted from: Kerschbaumer A, et al Ann Rheum Dis. 2020




Jakinibs and Cytokines in Pain: Neural Immune Crosstalk

. Sensory neuron
Neuronal dysfunction

scratch \ : /Y
Secretory O

granuies Cytokine
receptors

Itch

Jakinibs

Neuropeptides ——
L
L]
L
Lymphocyte Q s @ [,
Cytokines
Granulocyte *%) * e.g., IL-31 _
.. Il-4  Klose and Artis Curr Op Immunol 2019

Viega-Fernandes and Artis Science 2018
Trier and Kim, Curr Op Immunol 2018
Mack and Kim Trends Immunol 2018
Oetjen LK et al, Cell 2017



Pain is the Greatest Contributor to Patients’
Perceptions of RA Disease Activity

% Contribution of Disease Activity Variables

100—

80—

60—

40—

20—

PtGA

Unexplained

HAQ
" sJc o CRP
HAQ
+ TJC

PhGA

For patients: Pain is the greatest contributor to
perceptions of RA disease activity

Pain correlates strongly with PtGA
(r=0.86, P<0.001)

HOWEVER

For physicians: SJC is the greatest contributor to
perceptions of disease activity

SJC correlates strongly with PhGA
(r=0.77, P<0.001)

Studenic P. et al Arthr. Rheum 2012



A Méong Ty LS and tnv Evapén

O1 AoBeveig Trou AapBavouv Oepartreia pe Bari Avagépouv Taxeieg BeAtiwoeig otov Moévo
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Taylor PC, et al. N Engl J Med 2017



Mean A From Baseline

-10 A

=20 A

-30 A

-40 -

-50 -

Pts Treated with Bari That Achieved LDA or Remission
Reported Greater Pain Improvement Compared with Ada-Treated Pts

Pain VAS and HAQ-DI at Week 24

Pain, 0-100 mm VAS

Patients in remission

Patients in remission or LDA

Mean A From Baseline

B E A M

HAQ-DI

Patients in remission Patients in remission or LDA

**

Placebo (N=488) B Ada (N=330) [lBari 4 mg (N=487)

Fautrel B, et al. J Clin Med. 2019



At Week 52, patients who received Bari 4 mg
showed smaller mean changes in mTSS than placebo

RA-BEGIN: mTSS

3 1 Year 1 to Year 2
% @ |nitial MTX 0.35+0.10
_H «=@== |nitial baricitinib 4 mg 0.21+0.10
o «=@== |nitial baricitinib 4 mg + MTX 0.24 £ 0.09
c
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0 T
Baseline Ygﬁl Year 2

3 5

RA-BEAM: mTSS

Year 1 to Year 2
==@==|nitial placebo 0.56 £+ 0.09
«=@== |nitial baricitinib 4 mg 0.32+0.08

«=@== |nitial adalimumab 0.34+0.10

Baseline

LI ¥ )

Year 2

RA-BUILD: mTSS

37 Year 1 to Year 2
==@==|nitial placebo 0.33+0.09
==@== |nitial baricitinib 2 mg 0.28 £ 0.09
«=@== |nitial baricitinib 4 mg 0.24 £ 0.09
2 4
1 A
£ 3
0 T
Baseline Year 1 Year 2

Adapted from: Emery P, et al. Arthritis Res Ther 2021



H Meiwon tng Aéong atmré MrrapioitTiviptn 4 mg o€ 2 mg
Katadeikvuel Alatiipnon tng LDA/ ' Ypeong éwg kai Tnv EBooudada 48
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Takeuchi T, et al. Ann Rheum Dis. 2019



Real-World Retention of JAKi (n=172) is Longer than bDMARDS (n=148)
In RA (Canada)

A: All patients B: 1%t line of advanced DMARDs
8.
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K. Machlab et al. Ann Rheum Dis 2021



Adjusted overall JAKI retention tended to be higher than TNFi
(“JAK-POT” STUDY, 25.521 pts)

Sirata — abatacept — TNFi — IL-6 inhibitors — JAK inhibitors

1.001

0.75

Survival probability
[=]
3

0.25-

0.00

Time(years)

Lauper K. et al. ARD 2020



AvemmiOuunTeg evépyeleg Jakinibs

« Infection — equivalent to biologics, including serious and opportunistic
Infections

* Including: TB, nontuberculous mycobacteria, Candida, Pneumocystisjirovecii,
Cryptococcus, toxoplasmosis

 Viral infection
 Herpes zoster — more commonthan biologics
« 1.5to 2 fold higher; more common in Asian populations
» Relatedto IFNa antagonism?

* VVZVreactivation also seen with Sifalimumab in SLE

 Small number of CMVinfections

Winthrop KL et al Nat Rev Rheum 2017
Kivotz A. et al Sem Arthr Rheum 2018



AvetTiOUuNnTEG evépyeleg Jakinibs

Cytopenias: anemia, leukopenia, neutropenia
e Jak2inhibition? IL-67
DVT— Drug vs Class effect? Mechanism?

Yunet al Abstr824 ACR 2018
Desaiet al Abstr LO9, ACR 2018

Increased lipids

e Significance for (Vdisease? HDLmay also be increased
Taylor et al ARD2018

Gl perforation
e Efficaciousin IBD(?)

Increased transaminases
Increased (PK

Increased creatinine

e Decreased creatinine clearance, no long term renalimpairment
Winthrop KL et al Nat Rev Rheum 2017

Kivotz A. et al Sem Arthr Rheum 2018

Malignancy —no evidence of increased risk at this time



BARI Integrated Safety up to 7 Years — IRs

_ PBO-controlled to Wk24 2 / 4 mg extended All-BARI-RA

PBO BARI 2 mg BARI 4 mg BARI 2 mg BARI 4 mg All BARI RA
(N=1215) (N=479) (N=1142) (N=479) (N=479) (N=3770)

Malignancy, n (IR):

Malignancy As treated 2(0.4) 1(0.5) 2(0.4) 3(0.4) 10(1.4) 85 (0.8)
excluding NMSC As randomised 12 (0.8) 14 (1.0)

Lymphoma 0 0 0 0 1(0.1) 8(0.1)
NMSC 1(0.2) 0 3(0.6) 2(0.3) 8(1.1) 37 (0.4)
Sl 19 (4.1) 8(4.2) 19 (4.0) 21 (3.1) 32 (4.6) 282 (2.8)
HZ 4 (0.9) 6 (3.1) 18 (3.8)* 18 (2.7) 27 (3.9) 323(3.3)
Tuberculosis 0 0 1(0.2) 0 7 (0.5) 15(0.2)
Ol, including MD HZ* 2(0.5) 0 4 (0.9) 2(0.3) 3(0.4) 52 (0.5)

Herpes zoster IR was significantly higher for BARI 4 mg vs PBO.

Genovese MC et al ARD 2019



BARI Integrated Safety up to 7 Years — AEs of Interest

PBO-controlled to Wk24 2 / 4 mg extended All-BARI-RA

PBO BARI 2 mg BARI 4 mg BARI 2 mg BARI 4 mg All BARI RA
(N=1215) (N=479) (N=1142) (N=479) (N=479) (N=3770)

MACE, n (IR) 2(0.5) 3(0.7) 2(0.3) 2(0.3) 51 (0.5)
DVT/PE, n (IR) 0 0 6(1.3) 4 (0.6) 4 (0.6) 49 (0.5)
DVT 0 0 3 (0.6) 4 (0.6) 2(0.3) 35(0.4)
PE 0 0 3 (0.6) 1(0.2) 2(0.3) 24 (0.2)
Gastrointestinal perforations, ; ; ; : 1(0.1) 4(0.04)

n (EAIR)

Genovese MC et al ARD 2019



The Great Debate at ACR Convergence 2020: Should
Jakinibs Be Used Before Biologics for RA?

(onvergence -

 Welcome to the
_ Virtual Conference

2F008. The Great Debate: lanus Kinase Inhibitors
Should/Should Not Be Used Before Biologics After
Methotrexate Failure in RA

 Effective when biologics don’t work

« Quicker onset of action compared to biologics, especially pain
As early as 1 wk, max benefit at 3m

« Convenient-oral

« Short half life

« Safety of jakinibs equivalent to biologics (except herpes zoster)
Maybe not...



2UNTTEPOAOCHATIKA Yia JAKI

¢ Qeparreia ATTO TO OTOUA PE PIKPO XPOVO NUICWNG

* AIQQOPETIKN EKAEKTIKN QVAOTOAN,
aAAQ TTapOUOIa KAIVIKI ATTOTEAEOUATIKOTNTA

* [lepIoOOTEPEC MEAETEC KOl EPEUVA:
v [1a TuxOV d1apopoTToinon TWV AVETTIOUUNTWY EVEPYEIWV
OXETICOPEVN UE TNV EKAEKTIKOTNTA

v’ EEaTopikeupévn Bepartreia

Traves PG et al Ann Rheum Dis 2021
Nash P, et al Ann Rheum Dis 2021



2UMUTTEPOCMATIKA
Baricitinib

YywnAéc ACR aTToKpioEIG, TTOOOOTA UPEDNC Kal JEIWON OTOV TTOVO
(upnAdTepa amdé bDMARD-adalimumab) ue diatripnon otov Xpovo

["pyopn Opdon (Nuépeg — 6 BOOUADEG)
AuvarTr) n dlatrpnon TNS UPeoNG Kal JE TNV MEiwon TNG doooAoyiag amro 4mg o€ 2mg
Y1repoxn Evavti TnG MTX o€ TTpwTo-6EPATTEVOUEVOUG QOBEVEIC

ATTOOEKTO TTPOYIA ac@aAciag - Trapopolo he bDMARDS



