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Review of RA treatments/research over time.—;
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Treat signs and symptoms in Combination and biologic
established disease disease modification

1.Smolen JS, et al. Ann Rheum Dis. 2010;69:631-7; 2. Smolen JS, et al. Ann Rheum Dis. 2016;75:3-15; 3. Upchurch KS, Kay J. Rheumatology. 2012;51(Suppl 6):vi28-36; 4. Mdécsai A, et al. BMC Med. 2014;12:43;
5. Lawrence J. The Pharmaceutical Journal. 2016;296:online | DOI: 10.1211/PJ.2016.20201090; 6. Taylor PC. Rheumatology. 2019;58:i17—i26; 7. Smolen JS, et al. RMD Open. 2019;5:e000900




There are many potential molecular targets in rheumatic disease:

First hit: Clinical arthritis

break tolerance

Second hit:

joint homing

Joint inflammation
+ Tolerogenic dendritic cells and destruction

Antigen presentation RS

» Abatacept LS
T cell activation + JAKi

* Treg |
* Rituximab
B cell activation + Btk inhibitor
» Syk inhibitor

)\”( \( Autoantibodies éﬁs;?;zpbt
)— DAl A, GEACIA « |L-23 inhibitors

* RF IL-17 inhibitors Pirfenidone?

* TNFi

Mo @ PMN Synovial inflammation  JCEEIRETe]ite]eS
*TNF, IL-6 + JAKI Extra-articular disease

* GM-CSF inhibitors

ACPA, anti-citrullinated protein antibodies; AMPA, anti-modified protein antibodies; Btk, Bruton’s tyrosine kinase; GM-CSF, granulocyte macrophage colony-stimulating factor; IL, interleukin; JAK, Janus kinase; JAKi, JAK inhibitor; M¢,
macrophage; PMN, polymorphonuclear leukocyte; RF, rheumatoid factor; Syk, spleen tyrosine kinase; TNF, tumor necrosis factor; TNFi, TNF inhibitor; Treg, regulatory T cell

1. Adapted from Mclnnes IB, Schett G. Lancet 2017;389:2328—37; 2. Igbal K, Kelly C. Ther Adv Musculoskel Dis 2015;7:247-67 Presented at Open Rheum 2019




Treat to Target (T2T)
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2TPOTNYLKY] Oepameing:  opketd embBetiky yio vo $rdoel kai va
dlatnpriocl cadpws kaboplopevoug Kot OLAOOXLIKA ETPT)OLLOUG GTOXOUG

'Ydeon 1 xapnAn dpaoctnplotnta vocou
>oPeG TEALKO onpeio («oTOYOG)
A€rtoupyel wg €101KOG aAyopLOpog Bepameiag

Amtdototel To MAN00¢ TOAUTIAOKWV aAANAoUXLWV PAPHUAKWY TIPOG XPYION

Treating rheumatoid arthritis to target: recommendations of an international task force. Ann Rheum Dis 2010;69:631-637
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No contraindication for methotrexate Clinical diagnosis of ]

Contraindication for methotrexate

Rheumatoid Arthritis’ J

Start + Combine with short-term Start leflunomide
methotrexate? glucocorticoids or sulfasalazine
lJ
Improved
at 3 months
and achieved target at Yes
6 months??
) Dose reduction in
Continue . -
sustained remission®
No
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 bDMARD="
or
a JAK-inhibitor® ’ l

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

Change to or add a second
conventional synthetic DMARD®
Leflunomide, sulfasalazine,

alone or csDMARD combination®
(plus glucocorticoids)

Yes—,

Dose reduction /
Continue interval increase® in
sustained remission®

No
Phase Ill J
Change the bDMARD? Improved
anngKe_ hibitor® or at 3 months Y
a -inhibitor > and achieved target at es
(from a different or the same class) 6 months??

T !

Dose reduction /
. interval increase® in
Continue i o
sustained remission®

AN

Table 1 Glossary and definitions (after’)
Term Definition
Poor prognostic factors » Persistently moderate or high disease activity

Low-dose glucocorticoids
Tapering

Cessation, stopping
Disease activity states
Remission

Low disease activity

Moderate, high disease
activity

despite conventional synthetic DMARD (csDMARD)
therapy according to composite measures including
joint counts

» High acute phase reactant levels

» High swollen joint count

» Presence of RF and/or ACPA, especially at high
levels

» Presence of early erosions

» Failure of two or more csDMARDs

<7.5 mg/day (prednisone equivalent)

» Reduction of drug dose or increase of application
interval

» May include cessation (tapering to 0), but then only
after slow reduction

» Stopping of a particular drug

ACR-EULAR remission definition (Boolean or index
based)

Low disease activity state according to any of the
validated composite disease activity measures that
include joint counts

Respective disease activity state according to any of
the validated composite disease activity measures that
include joint counts

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

2020;79:685-699



Recommendation 8

"If the treatment target is not achieved with the first csDMARD strategy and poor

prognostic factors are present, a tsDMARD or a bDMARD should be added”
Updated in 2019

In 2016 it read: “If the treatment target is not achieved with the first csDMARD strategy, ... addition of a bOMARD or a tsDMARD
should be considered; current practice would be to start a bOMARD”

2 MAJOR CHANGES:

1. The preference of bDMARDS over tsDMARD was revised because of new evidence regarding the successful long-term
efficacy and safety of JAK Inhibitors and because bDMARDS and tsDMARDS have on average similar efficacy. JAK
infibitors should be used with causion in patients with high risk of VTE.

2. Recommended that a bDMARD should be “added” rather than “considered”. This constitutes a stronger support for
combination therapy.

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

2020;79:685-699
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JAK/STAT pathway: Baoikég kuttapokiveg tou epmAgkovton ot taboduoioAoyia g PA

y-chain cytokines Type 1 IFNs

IL-2, IL-4, (IFN'a/B) IL-6, IL-11, EPO,TPO
IL-7, IL-9, IL-102 IL-13, IL-27, IL-12 GM-CSF
IL-15, IL-21 IL-22 IL-31, IL-25 IFN-y IL-23 IL-3, IL-5
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* Growth/maturation . Antiviral * Naive T-cell « Antiviral * Innate immunity -« Erythropoiesis
* Differentiation/  Antitumor * T-cell homeostasis. Antimycobacterial  Proliferationof - Megakaryocyte/
homeostasis of * Inflammation Th17 cells platelet
T cells, NK cells * Granulopoiesis * Inflammation production
* B-cell class switching * Growth
* Inflammation * Mammary
development

2]L-10/1L-22 may have pro- or anti-inflammatory activities depending on the cellular environment and/or disease state
bType Il cytokine receptors such as those for gp130 subunit sharing receptors for IL-6 and IL-11 as well as IL-10, IL-19, IL-20, and IL-22, mainly signal through JAK1, but also associate with JAK2 and TYK2. EPO, erythropoietin; GM-CSF, granuloctye macrophage colony-stimulating factor; IFN,
interferon; TPO, thrombopoietin; TYK2, tyrosine kinase 2

Figure adapted from: Clark et al, J Med Chem 2014;57:5023-5038. O’Shea JJ, et al. Annu Rev Med 2015;66:311-28; Schwartz DM, et al. Nat Rev Rheumatol 2016;12:25-36; Ghoreschi K, et al. Immunol Rev 2009;228:273-87; Sanjabi S, et al.

Curr Opin Pharmacol 2009;9:447-53; Guschin D et al. EMBO J. 1995;14:1421—9; Ivanshkiv LB and Donlin LT. Nat Rev Immunol 2014; 14(1):36-49; Adachi K, Davis M. Proc Natl Acad Sci USA 2011;108:1549-54. .




JAK signaling inhibition: Balancing efficacy and side effects with selectivity

* May decrease inflammation and protect joints®

JAKa inhibition

* May decrease inflammation via inhibition
of GM-CSF®

* May exacerbate anemia of chronic disease'*®°

JAK2 inhibition

{
JAK3" JAK3 inhibition {

* May impair maturation of innate and adaptive immune cells>’
* May decrease autoimmune factors®

’ TYK2 inhibition

1. O’Shea JJ, et al. Ann Rheum Dis 2013;72:ii111-5; 2. Kiu H, Nicholson SE. Growth Factors 2012;30:88—-106; 3. Brizzi MF, et al. J Biol Chem 1996;271:3562-7; 4. Kremer JM, et al. Arthritis Rheumatol

2009;60:1895-905; 5. Clark et al, ] Med Chem 2014;57:5023-5038. 6. Schwartz DM. Et al. Nat Rev Drug Disc. 2018; 17(1): 78. doi:10.1038/nrd.2017.267. 7. Masse C. J Immunol. 2015; 194(s!): 67.12.




JAK inhibitors

Ta kAwika oedopeva eéetalovtal yio vo EKTLMNOEL
EQv N avaotoAn meplocotepwyv JAK emmnpedalel v
ooPAAELX LE OLAPOPETIKO TPOTIO OE OYECN ME TNV
OVOOTOAN] HLAG OLYKEKPLMEVNG JAK Kivaong




O INaveAqvio Zuvédpro

EIIEMY

Mze ¢uoikn nrapovoia

vBpLdIko

2_

Esnmpﬁpio% XaAkidur)

2021 Zevodoyeio Ath 0S

ey Evyoplotw yia tn mpoooxm oog




