2 TOXEUOVTOC TNV UPeon oTn
Peupatoeldn apbpitida: Mola elval n
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> UyKpouon CUNGPEPOVTWY

TwNTKA apoLBr attd TNy eTalpeia AbbVie

TnVv teAeutaia SLETIA TIINTIKEC QPOLBEC OTTO TLG
etaLlpeiec Genesis Pharma, UCB, Roche




To cuotnua JAK-STAT

Metadoon onu&twy (signal transducer) kot
gevepyoTtolnon tTNG MET&dpaoNS yovidlwy Kal ouvBeong rrem
TIPWTEIVWV

MeTadEPEL CAPATO ATIO TOUC UTTODOXEIC KUTTAPOKLVWYV
KOl UENTIKWY TIXPAYOVTWY TNG KUTTAKPLKNAG HEPBPGV /~— Dimerzation o STAT
&N Py ng PLKNG HeMBpPavNg —c=ge

Nuclear transiocation

OTOV TIUPHVA.

R 30 °3IH13°

Harigai and Honda, Drugs 2020



Mooa €1dn Jak utt&pyouy;

= JAK1.23
= TYK2
-> STAT1,2,3.4,5A,5B,6




. CytoKine )

Cvtoki Cytokltne receptor Receptors clj-!omq
Jibkine receptor sharing Type | IL-10 famil for imeric
and sharing y cytokine
cytokine | the y-chain | e &P130 IFRty IFN receptor | Gytoking receptor
Y # (IL—% -4 (IL-6, receptor Receptor (IL-10, sharing the (GM-%SF
receptor » 11,1013, (IFN a/B) IL-22) IL-12RP1 ’
families IL-7, 1L-9, IL-25. =27 (IL-12,1L-23) EPO, TP,
IL-15, 1L-21) ’ ’ ’ IL-3, IL-5)

IL-31)
IS @ 8O W &

-
-

r D
JAK3
JAK1 JAK1 i ‘
JAK1 JAK1
STAT STAT STAT STAT STAT STAT STAT
1,3,5,6 1,3,5 1,3,5 1,2,3 1,3,5 3,4 5

Nash, Ann Rheum Dis 2021



Cytokine
and

cytokine
receptor
families

Cytokine
receptor
sharing
the y-chain
(IL-2, IL-4,
IL-7,1L-9,
IL-15, 1L-21)

Lytokine
Receptors
Type | nily for
the g IFN Cytokine
Receptor - sharing the
IEN o/B) IL-12RB1

(IL-12,1L-23)

Homo-
dimeric
cytokine
receptor
(GM-CSF,
EPO, TP,
IL-3, IL-5)

@

Nash, Ann Rheum Dis 2021




Inflammation

Traves, Ann Rheum Dis 2021

Innate immune
responses

IL-2, IL-4, IL-15

Lymphocyte
proliferation and
homeostasis

IFNy

Innate antiviral
defense

GM-CSF, EPO

Erythropoiesis,
myelopoiesis,
and platelet
production




Jak inhibitors

Tofacitinib- Jak 1, 2, 3
Baricitinib- Jak 1, 2
Upadacitinib- Jak 1
Filgotinib- Jak 1
Peficitinib- Jak 1, 2, 3



JAK inhibitors

EkAekTikOTNTO N
eLOLKOTNTQ;

A \\

: 0 PaBuOC ue
TOV OTIOLO EVOl PAPHTKO
OUVOEETOL O€ €Va ONUELO,

OE OXEON ME AN oNUEL

. 0 BaBuoC oTov
oTtolo Eva EPUAKO
TIPOKOAEL pla dp&on o€ Evar
TIANBUO O KUTTAP WYV




JAKis:
EKAEKTLKOL - OXL
eldLkol

MepLkn, avaoTpePLUN
AVAOTOAN

Nash, Ann Rheum Dis 2021, Choi, Rheumatology 2019



JAKis:
EKAEKTLKOL - OXL
eldLkol

MepLkn, avaoTpePLUN
AVAOTOAN

Nash, Ann Rheum Dis 2021, Choi, Rheumatology 2019
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UPA
'I 15Smg 30 mg
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MepLkn

KL QVAXOTPEPLUN VO TOAN

A. JAK1/JAK2
100 5 — - &
- FIL
X 80 K " 100mg
g g
= s ) N -\ \ . IL-6/pSTAT1/Monocytes
= N ) Ii 4 N~ R STAT 37ttt
R R \\ \ \\ N e
20~ & ‘ . Timeabove ICso (h) 13
0 L L] ] ) I L] ) L L] L I L)
0 8 1624 0 8 16 24 0 8 16 24 0 8 16 2
Time Time Time Time
(hours) (hours) (hours) (hours)

Traves, Ann Rheum Dis 2021
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5mg
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13
21***



MepLKR KAl VOO TPEPLHN AGVAOTOAN

F. | JAK2/JAK2

1005 . . .
80 - . - -
2 60- - :
5
= 40 - a - \
2
£ 20 . -
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0 {% I 1 1 1 ) ) 1 1 1 1
0 8 1624 0 8 16 24 0 8 16 24 0 8 16 2
Time Time Time Time
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Traves, Ann Rheum Dis 2021

FIL
100mg
200mg

GM-CSF/pSTATS Monocyte4
Average STAT 3
inhibition (%) 6
Time above IC 5o (h) 8

BARI TOFA UPA
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4mg 10mg 30mg

10 8 27
21 koK 17*** 42*&‘
0 0 St
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ATTOTEAECOPUATLKOTNTX
KXl AOPAAELCE:

Drug effect vs Class
effect?



Upadacitinib
EkAektikoc Jak-1
VOO TOAEQC



Upadacitinib
EkAektikoc Jak-1
AVOAOTOAEQC

A L D e

Rationale:
Get the advantage of
Jak-1inhibition (on |L-6
& IFN-y)

without the risks of
Jak-2 (erythropoiesis)
&Jak-3 (lymphocyte
development and
iImmune homeostasis)
inhibition



Upadacitinib JAk-1 Selectivity

Engineered Cellular Assays
Ba/F3 Cellular IC50 nM Fold selectivity vs. JAKT
JAK1 14 1
JAK2 593 +/— 1187 42
JAK3 1860 +/-207.2
TYK2 2715 +/— 5487

Parmentier, BMC Rheumatology 2018
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JAKk-isftrial

MTX naive
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csDMARD-IR population- ACR 20/50/70 & DAS 28 remission

‘ UPA 15Mg + csDMARD

BAR 2mg + csDMARD
i i SELECT COlMPARE
i SELECT/NEXT
RABUILD SELECT/SUNRISE
RABEAM
BUILD
RA BALANCE

SELECT MONOTHERAPY
BAR 4mg + csDMARD csDMARD

UPA 15mg

w12

ORAL [SCAN
ORAL STIANDARD
ORALISYNC

TOF 5mg + csDMARD

ORAL STRATEGY"

Pope, Adv Ther 2020 Toremg



csDMARD-IR population- ACR 20/50/70 & DAS 28 remission

UPA 15mg + csDMARD

SELECT COMPARE

w24 -

RA BUILD
-BAIANCE—’\ ORAL SCAN
Ryl
¢SDMARD \.
BAR 4mg + csSDMARD

RABUILD TOF 5mg + csSDMARD

BAR 2mg + csDMARD

RA BUILD

Pope, Adv Ther 2020



csDMARD-IR population- ACR 20/50/70

w12

B Methotrexate

m Upadacitinib 15 mg + MTX
= Baricitinib 4 mg + MTX

m Tofacitinib 5 mb + MTX

Pope, Adv Ther 2020



csDMARD-IR population- ACR 20/50/70

70

52,5

w24

35

| I S

R 70
CR 50

CR 20
B Methotrexate
m Upadacitinib 15 mg + MTX
w Baricitinib 4 mg + MTX
Pope, Adv Ther 2020 m Tofacitinib 5 mb + MTX



csDMARD-IR population- ACR 20/50/70

Upadacitinib 15 mg + csDMARD

Tofacitinib 5 mg + csDMARD

Baricitinib 2 mg + csDMARD

Baricitinib 4 mg + csDMARD

Pope, Adv Ther 2020

Week 24
ACR20 ACRS50 ACR70
JAK combination therapies
H H '
1 ' 1
1 1 1
1 1 1
1 ' 1
1 1 1
1 1 1
P2 % 92 P22 & 92 Y 52 108
1 1 1
1 1 1
1 1 1
H : :
|20 39 49 ' 20 3 50 122 38  s9
q : H
1 ' 1
1 1 1
1 ' 1
114 29 57 115 30 58 116 34 6.8
e e M ® =
1 1 L}
1 1 1
1 1 1
1 ' 1
1 1 1
T 23 ¥ 54 V24 vy 56 : 28 4 66
H 1 H
1 L 1
1 ) L}
00 25 50 75 100 12.5 0.0 25 50 75 10.0 125 00 25 50 75 100 12.

Posterior median OR and 95% credible interval vs csDMARD



csDMARD-IR population- DAS 28 remission

- 50

B Methotrexate

B Upadacitinib 15 mg + MTX
. Baricitinib 4 mg + MTX

B Tofacitinib 5 mb + MTX

Pope, Adv Ther 2020



csDMARD-IR population- DAS 28 remission

Upadacitinib 15 mg + csDMARD

Tofacitinib 5 mg + csDMARD

Baricitinib 4 mg + csDMARD

Baricitinib 2 mg + csDMARD

Pope, Adv Ther 2020

Week 12
CR

43 64 108

28 4»5- 69

38 7.3

Upadacitinib 156 mg + csDMARD

Tofacitinib 5 mg + csDMARD

Baricitinib 4 mg + csDMARD

Baricitinib 2 mg + csDMARD

Week 24
CR
E 32 65 13.1
1Ia 18 30
E 28 & 68
E 17 36 7.0

5 10
Posterior median OR and 95% credible interval vs csDMARD
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Phase lll clinical trials comparing JAK inhibitors to adalimumab in
patients with RA with an inadequate response to MTX

Tofacitinib! Baricitinib? Upadacitinib?

Treatment-naive ORAL Start® RA-BEGIN®

ORAL Standard®

ORAL Scan

ORAL Strategy®®

RA-BUILD
ORAL Solo®*/ Oral Sync

csDMARD-IR

SELECT-BEY

bDMARD-IR

RA-BEACON

ORAL Step

SELECT-CHOICE®
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ORAL-STRATEGY: Tofa vs Ada+MTX

A B

80+ - Tofacitinib monotherapy T
—8- Tofacitinib and methotrexate :
704 Adalimumab and methotrexate Tofacitinib and methotrexate : 6-4% 2:% 10-9%
vs adalimumab and methotrexate* :
g :
3 60 =1 :
c '
o L]
o :
g 50 Tofacitinib monotherapy vs ‘14'0%5 -55% 30%
. adalimumab and methotrexate ' d
o :
< 40+ :
[=2] .
= :
-E :
£ 307 F
o '
8 Tofacitinib monotherapy vs -163%;  -7-7% 0-8%
3 20 tofacitinib and methotrexate ' *
= .
£ '
10 ;L
-13-0% 0%
Difference between groups in ACR50 response rates at month 6

0 I 1 I 1 1

Week 6 Month 3 Month 6 Month 9 Month 12

Fleischmann, Lancet 2017



ORAL-STRATEGY: Tofa vs Ada+MTX

A B
80+ - Tofacitinib monotherapy T
—8- Tofacitinib and methotrexate :
| —— Adalimumab and methotrexate Tofacitinib and methotrexate : A% R 203

79 vs adalimumab and methotrexate* : d
g E
g 60 ~ !
c ;
% 14-0 : 55 3-0%
¥ 504 _ . . -14-0%: -5-5% -
S Tofacitinib: ——e
o .
< 40 . . . :
5 Non-inferiority vs :
£ . :
§ 56 adalimumab ;
@ -163%:  -7-7% 0-8%
2 204 tofacitinib and methotrexate ' d
= E

10 '[

-13-0% 0%
0 r T r r . Difference between groups in ACR50 response rates at month 6

Week 6 Month 3

Fleischmann, Lancet 2017
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RA-BEAM: Baricitinio+MTX vs Adalimumab+MTX

A ACR20 Response B DAS28-CRP
Primary
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_ : e N0 SO
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RA-BEAM: Baricitinio+MTX vs Adalimumab+MTX

Taylor, N Engl J Med 2017
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RA-BEAM: Baricitinio+MTX vs Adalimumab+MTX

Taylor, N Engl J Med 2017

A ACR20 Response
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RA-BEAM: Baricitinibo+MTX vs Adalimumab+MTX

L4 [ Placebo M Baricitinib M Adalimumab

LSM Change from Baseline

mTSS Erosion Score Joint-Space
Narrowing

Taylor, N Engl J Med 2017



SELECT-COMPARE: Upadacitinib vs Adalimumab+MTX

A B ACR50

ACR20
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Fleischmann, Ann Rheum Dis 2019



SELECT-COMPARE: Upadacitinib vs Adalimumab+MTX

48 Week Randomized, Double-blind Treatment Period

S ing Period
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controlled DAS28-CRP <2.6 (EMA) X X-rays vs BL; at Wk 26, if CDAI >10

Fleischmann, Ann Rheum Dis 2019



SELECT-COMPARE: Upadacitinib vs Adalimumab+MTX
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Fleischmann, Ann Rheum Dis 2019

% Responders

ACR20
1001 !
1
L] :
o
80 PO s g 65
# plty . H#
s #  # W
#
il P
20" : 54
H
20 :
1
H
[ o e e o s e T T T 1
24 8 1214 18 22 26 30 36 42 48
Weeks
ACR70
1001 :
1
H
80+ H
:
H
)
60-] !
' 36
#Ht #R#
ol N oy ## 0 L HEE gy #E W

Weeks

ACR50
100+ !
804 :
W g S84 #4::# 49
60 e T I P W
. 0<0,01
404
# y
—— H 40
20 e
:
24 8 1214 18 22 26 30 3 42 48
Weeks
-o- PBO + background
MTX, N=651
=== UPA 15 mg QD + background
MTX, N=651
—4— ADA + background
MTX, N=327



SELECT-COMPARE: Upadacitinib vs Adalimumab+MTX
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Fleischmann, Ann Rheum Dis 2019
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SELECT-COMPARE: Upadacitinib vs Adalimumab+MTX
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SELECT-COMPARE: Upadacitinib vs Adalimumab+MTX
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SELECT-COMPARE: Upadacitinib vs Adalimumab+MTX
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SELECT-COMPARE: Upadacitinib vs Adalimumab+MTX
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Jak-i to TNFi and TNFi to Jak-i switch: evidence from
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responders/incomplete
responders to
adalimumab had
LDA+REM after switching
to upadacitinid

35/44% of non
responders/incomplete
responders to
upadacitinib had
LDA+REM after switching
to adalimumab

Fleischmann, Ann Rheum Dis 2021
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Jak-i to TNFi and TNFi to Jak-i switch: evidence from
SELECT-COMPARE

20% of patients were double non-responders

Fleischmann, Ann Rheum Dis 2021
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Filgotinib + MTX vs Fllgotinib monotherapy in
MTX-naive patients

Figure. Patients in clinical remission at week 52
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Week 24 Week 52

## p <0.001 vs MTX alone adjusted for multiplicity.
, p<0.05; ", p<0.01; ™, p <0.001 vs MTX alone; not adjusted for multiplicity.

Westhovens, EULAR 2020 CDAI, Clinical Disease Activity Index; DAS28(CRP), Disease Activity Score in 28 joints with C-
reactive protein; FIL, filgotinib; MTX, methotrexate; SDAI, Simplified Disease Activity Index.



Baricitinib + MTX vs Baricitinib monotherapy in
MTX-naive patients

Percentage of pts
achieving DAS 28
low disease activity
and remission in
24 and 52 weeks

Fleischman, Arthritis Rheumatol 2017
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Baricitinib + MTX vs Baricitinib monotherapy in
MTX-naive patients
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ORAL-STRATEGY: Tofa mono vs Tofa+tMTX vs Ada+MTX in
MTX-IR

80 -—®- Tofacitinib monotherapy
—@— Tofacitinib and methotrexate
704 —* Adalimumab and methotrexate

Patients attaining ACRS0 response (%)

Fleischmann, Lancet 2017
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EULAR: with MTX, unless in contraindicated or not tolerated
ACR: addition of a tsDMARD or a bDMARD



Switch between JAK-is
AEs- class effect?

Predictors of response- personalised
medicine

Effect on comorbidities (eg CV disease,
malignancy)

Pregnancy-lactation

Elective surgery

Combination with biologics
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Points to consider for the treatment of immune-
mediated inflammatory diseases with Janus kinase
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ABSTRACT

Objectives Janus kinase inhibitors (JAKI) have

been approved for use in various immune-mediated
inflammatory diseases. With five agents licensed, it was

timely to ise the current of JAKi
use based on a systematic literature review (SLR) on
efficacy and safety.

Methods Existing data were evaluated by 2 steering
committee and subseguently reviewed by a 29 person
expert committee leading to the formulation of a
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that may assist the dinicians,
patients and other stakeholders once the decision is
made to commence a JAKL The committee induded
patients, ists, 2 ist, a
haematologist, a dermatologist, an infectious disease
specialist and a health professional The SLR informed the
Task Force on controlled and open dinical trials, registry
data, phase 4 trials and meta-analyses. In addition,
approval of new compounds by, and warnings from

René Westhovens @ ,%* Ricardo Xavier,”®

(Psd), axial spondyloarthritis/ankylosing spondy-
litis (AXSpA/AS), systemic lupus erythematosus
(SLE), psoriasis (PsO), atopic dermatitis (AD),
Crohn’s disease (CD), ulcerauve colitis (UC) and
others, have significandy improved over the past
two decades. This results primarily from the intro-
duction of several novel medications, in particular
3 Y o 3 s
drugs (DMARDs), as reflected in recent manage-
ment recommendations. '™ Improved strategic utili-
sation of drugs has similarly impacted positively on
outcomes.

Among all therapies developed for IMIDs over
the last two decades, only tumor necrosis factor
(TNF)-inhibitors exhibit a very broad efficacy
across many discases: RA, PsA, axSpA, juvenile
idiopathic arthritis, PsO, CD, UC and uveitis.” Even
though targeting just a single cytokine, no other

dality has yet been app for such




