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Feed-forward inflammation in psoriasis

Anti-TNF-a therapies

Etanercept
Infliximab
Adalimumab
Certolizumab
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Anti-IL-12/23 therapy

Ustekinumab

I Anti-1L-23 therapies

Guselkumab
Tildrakizumab-asmn
Risankizumab-rzaa
Mirikizumab
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Anti-IL-17 therapies

Secukinumab
ixeldizumab
Brodalumab
Bimekizumab




MetaBaon ano tnv Ywpiaon otnv PsA

Second hit?

* Trauma

* Comorbidities

= Biomechanical stress

= Microbiome-related event

Environmental exposures

= Obesity

= Biomechanical stress

= Infections

Genetic factors

= First-degree relative with PsA
= HLA-B27 allele
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Psoriasis ‘Preclinical” PsA ‘Subclinical” PsA

Aberrant immune activation phase Transition phase
= Arthralgia

Gut Skin Enthesis = Fatigue

L J Silent inflammatory phase Classifiable PsA

-|L-23
L o= . e |L-17
= TNF

Type 17 O oo

Antlgenc':ll'lesentlng cap - 000 * Soluble biomarkers = Synovitis. enthesitis. dactylitis
* Musculoskeletal changes and/or asymmetric axial disease
= Activation of IL-23-IL-17 axis visible by imaging * Musculoskeletal changes
= TNF production (e.g. synovio-enthesitis) visible by radiography

Nat Rev Rheumatol. 2019 Mar;15(3):153-166.
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Future treatment intervention

Current treatment intervention

®

Psoriasis with asymptomatic
synovio-entheseal inflammation
on imaging

@ @

. Preclinical
Slfm am:!fur immune activation
nail psoriasis

-

phase or PsA i ]

\\, Psoriasis with nusculoskeletal

Clinical and/or envirohmental risk factors symptoms (arthralgia, stiffness)

* Obesity |
* Biomechanical stres:s

* Infections (microbiome)
Genetic factors :

* First-degree relativg with PsA
* HLA-B27 allele

®

| PsA with clinically
| evident disease

(CASPAR)

Poor
outcome;

damage

Nat Rev Dis Primers. 2021 Aug 12;7(1):59.




‘one size fits all’

AniBavo va givat emituxng

AuTO amnodelkvueTaL Ao tov
OlVOLOTOAEQ TNG
dwododieotepaong 4
anpeLAAoTN
‘ExeLonpovtika dsdopéva

yla T Xpnon oto 8épua
AMN\G pETPLO amOTEAEOLOTOL
otnv noAvapBOpikni PsA
Ztnv teAevtaia evnpuépwon
TwV ocuotdcswv tng EULAR

‘ExeLavukataotadei ko ano
tot bLDMARD ko ané toug JAK
(Janus kinase)

GosseclL, et al. Ann Rheum Dis 2020;79:700-712.
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TPEXOUOEC OLKAAUTITEC OLVALYKEC

®  Av kot unnipée npoodoc otn Beparmneia (otoxeupuévec Beparmeieg)

Table 1. Current biological and small-molecule therapies available in the UK.

Generic name () Class Target Molecular Structure

Dose Regime

Adalimumab TNF inhibitor TNF Fully human monoclonal Antibody
Etanercept TNF inhibitor TNF Receptor fusion protein

Infliximab TNF inhibitor TNF Chimeric monoclonal Antibody

Golilumab TNF inhibitor TNF Fully human monaclonal Antibody
Certolizumab pegol TNF inhibitor TNF Humanized monoclonal Antibody
Ixekizumab IL-17 Inhibitor IL-17a Fully human monoclonal Antibody
Secukinumab IL-17 Inhibitor IL-17a Recombinant human monoclonal Antibody
Ustekinumab 1112-23/12 Inhibitor P40 subunit Fully human monoclonal Antibody

Apremilast PDE4 Inhibitor PDE4 Small molecule
Tofacitinib JAK Inhibitor JAK 183 Small molecule

40 mq s.c fortnightly

50 mg s.c weekly

5 mg/kg iv every 8 weeks post induction

50 mg s.c monthly

200 mgq s.c fortnightly post induction

80 mg s.c monthly post induction

150 mg s.c monthly post induction

45 mg* s.c three monthly post induction
*90 mg used in BW =100 kg

30 mg oral twice daily after induction

5 mg oral twice daily

m  Oplopévol aoBeveic amotuyxavouv n mapouoctdlouv duocaveia oTLC EMLTOU MAPOVTOC

SlaBeolpec Oepamneieg

EXPERT OPINION ON PHARMACOTHERAPY 2022, VOL. 23, NO. 4, 417-420.




TPEXOUOEC OLKAAUTITEC OLVALYKEC

B KAwikég SokipEg pe bDMARD pag mAnpodopouv otL:

£€W¢ Ko To 40% €ival jin OVTATIOKPLVOMEVOL

® 50% otnv maxuoapkia, tou elvatl o cuxvn otnv PsA

Obesity and Failure of Anti-TNF Therapy - Psoriasis-Psoriatic Arthriti:

Study name Odds ratio and 95% CI

Odds Lower UPper Relative
ratio limit limit weight
1.99
1.99
4.96
3.07

Bagel 2012 - Cohort 1 0.66 0.21 2.07 .
Bagel 2012 - Cohort 2 1.71 0.54 5.38

Cai 2017 0.99 0.59 1.66 —
Cassano 2008 2.51 1.09 5.80 .
Chiricozzi 2016 0.70 0.37 1.33 ¥
Costa 2014 0.77 0.61 =
Di Lernia 2014 7.02
Di Munno 2012
Di Renzo 2012
Gottlieb 2012
Hojgaard 2016
lannone 2013
Menter 2010
Menter 2016
Naldi 2008 - ETN
Naldi 2008 - IFX
Paul 2012

Poulin 2014
Prussick 2015
Vilarrasa 2016
Warren 2015
Zweegers 2016
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Obesity and Failure of Anti-TNF Therapy - Dose-response Relationsh

Study name Odds ratio and 95% Ci
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D aLvOpEVO SEUTEPOYEVOUC LN OLVTOTTOKPLONG

Complete Univariate
’ Characteristic cohort Adalimumab Etanercept analysesOR (95% ClI)" P-value
AgutEpPOYEVNG KN
Initial TMNFI tharapy (n=188) (n=88) {n=102)
, , Malas, n (24) 92 (49) 45 (52) 4T (48) 1.28 (0.72, 2.28)
avtamnokpLon elval At TNFi initiation
Age, mean (5.0.), years 47.2 (11.4) 47.3 (11.0) 47.2 (11.7) -0.04 (-3.34, 3.27)"
, , Diseasa duration, meadian (IORF), years 11 (7-18) 12 (7-18) 10 (7-16) 1.00 (097, 1.03)°
ET[LGT]C Ka}\a CRP, median (IQR) 5 (4-10) 5 (310 T (4-18) 1.02 (1.00, 1.04)°
ESR, median (QJR) 12 (7-23) 12 (7-23) 13 (7-22) 1.00 {0.99, 1.01)°
, Tender joint count, madian (1QR) 21 (11-32) 19 (11-30) 22 (10-34) 1.00 (029, 1.01)
avavvalougvn O€ Swollen joint count, meadian (IQRA) B (5-12) 8 (68-11) 8 (4-13) 0.99 (0.97, 1.03)
PGA score, median (IQR) 4 (3-4) 4 (3-4) 4 (3-4) 0.86 (0.61, 1.21)
s Smoking ever, n (%) 53/94 (5&)° 25/40 (63)° 28/54 (52)° -
OLOGEVELC UE WA Co-morbidities, n (%)
Any metabolic® 101 (54) 50 (58) 51 (500 1.39 (0.78, 2.48)
Hypartanshon 59 (31) 20 (23) 39 (348) 2.04 (1.08, 3.87)
Diabetes 21 (11) 10 (12) 11 (11) 0.92 (0.37, 2.28)
; s Dyslipidasrmia 12 (7) 3 (4) a9 (9 268 (0.70, 10.22)
EwWGTO 30% Oa slaKOlIJOUV EMI. mean (s.0.) A2.6 (7.4) 43.2 (7.4) 31.9 (7.4) -0.01 {-0.03, 0.01)
) Concamitant DMARD use, n (%) " .
H 121/186 (65 63/84 (T5) 58 [57) 0.44 (0.23, 0.83)
tOUC TN FI oto ETOC TOM8E (43)° 46/84 (55)° 33 (32) 0.40 (0.22, 0.72)
A0/186 (22)° 20/84 (24)° 20 (20) 0.78 (0.39, 1.57)
29/186 (16)° 12/84 (14)2 17 (17) 1.20 (0.54, 2.68)

lfuvaikeg pe
R THFI switchers (n=232) (n=1% {n=13)
OUVVOONPOTNTEG IOV Males, n (36) 12 (38) - -

At THNFI initiation

GXEtiZOVtal I_ls TO Age, mean (5.0.), years 50.5 (12.1)

Diseasa duration, meadian (1QR), years 12 (8-20)

petaBoAko cuvépopo CRP, median (IQR) 4 (2-12)
ESA, median (IQR) g (5-22)

: 5 Tender joint count, median (IQR) 25 (12_44)
EXOUV xaunAOTEpn Swollen joint count, median {IOR) 6.5 (4-12)

TLOLPOLILOV OTOUG TNFi PGEA score, median (IQR) 4 (3-4)
Any metabolic co-morbidity®™, n (94) 20 (B3)
Concamitant DMARD use, n (%)
Any DMARD 18 (559) 0.22 (0.05, 1.01)
Rheumatology (Oxford). 2018;57(1):158-163. MTX 11 (34) 0.41 (0,09, 2.00)
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Acdopéva mMpaypaTiKoU KOOHOU

m Success Failing
(n=531%) (n=88%)

SF-36 o< amotuxnuUévn
OVOOOTPOTIOTIONTLKH Bepareia
EVOVTL ETLTUXOUC
Physical Functioning ,
100 P = 0.0004 Ta anoteAéopata
o npoocoppolovratyla nAwkia, dpulo,
Kamviopa, AMZ, xpovo amno tnhv

Mental Health 7¢ Role Physical
P = 0.0069 P <0.0001
Evapﬁr] TWV OCUMITTW LA TWV

H koKl avtamndékpilon otn
Role Emotional Bodily Pain , R

P = 0.0001 P <0.0001 Oepaneia otnv PsA oxetiletou

HLE OUCLAOTIKO OPVNTLKO

ovtiktumo otov acBeviy

Sodial Functioning General Health
P <0.0001 P = 0.0002 Z€ MEPUTTWOELG TIPWTOYEVOUG
Vitality arotuyiag, arotteital €ykopn
P < 0.0001 oAAayn

FMinimum base, base varies for each domain .
Clin Rheumatol. 2019;38(6):1615-1626.




N€ot BLoAoyLKoi MO PAYOVTEC

AvaotoAeig JAK1 tofacitinib, upadacitinib kou filgotinib

AvaotoAéag Tyrosine Kinase 2 (TYK2) deucravacitinib

AvoaotoAéag IL-17A/ F bimekizumab brodalumab

AvoaotoAeic IL-23 guselkumab, tildrakizumab kou risankizumab




JAK-inhibitors small molecules, big impact?

Common beta chain

cytokines & hormones

IL-3, 5, G-CSF, GM-CSF
Erythropoletin

Leptin Interferon-a/f}

gp130 cytokines
Common y chain IL-6, 11,12, 27
cytokines Leukemia inhibitory Thrombopoetin  IL-10 cytokine
I-2,4,7,9,13 factor Growth hormone family:

12, 23
&15 Oncostatin M Prolactin IL-10, 20, 22, 28

Interferon-y  Type Iil interferor

TLLLL

Tofacitinib
Baricitinib
Upadacitinib
Filgotinib
Peficitinib
Decernotinib

Tofacitinib  Baricitinib
Baricitinib

Upadacitinib

Filgotinib

Tofacitinib
Baricitinib
Upadacitinib
Filgotinib

Tofacitinib Baricitinib
Baricitinib

Upadacitinib

Filgotinib

Monthly Prescriptions

00
1015116 4/16 7116 10116 117 417 717107 118 418 7/18 10/18 1/19 4/19 7/19 Y0/19 1720 420 7/20

© Tolacitinib © Baricitinib Upadacitini

+ Tofacitinib
* Flgotinib
+ Upadacitinib

Nash P, Rheumatology 2021
Bravo A. Nat Rev Rheumatol 2019
Klein B. et al, JDDG 2021




Odényol tng pAeypoving otnv Pwplacikn apOBpitida: to naAld
KOlL TO VEO

Direct
JAK inhibitor

Ingirect =oN)
JAK inhibitor IL-17/22R+ celis

e.g. fibroblasts

CD4+ T cells

CD8+ T cells l @
@

° @ Pro-inflammatory cytokines e.g.
o2 — 1 v&T cells IL-6, IL-8, IL-1, TNF

IL7 g®a—— — MAIT cells l
| .IAK3 | Soint destructaon e.g.-
T - cartdage degradation

iNKT cells

@
et

Inflamed joints and
entheses in -
spondyloarthritis .-~

O Curr Rheumatol Rep. 2021 Apr 28;23(6):40.




Autoimmunity Reviews

Review

JAK inhibitors and psoriatic arthritis: A systematic review and
meta-analysis

Francesco Campanaro *', Alberto Batticciotto ™', Andrea Zaffaroni b Antonella Cappelli®,
Marco Paolo Donadini “, Alessandro Squizzato ©

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI =
EQUATOR 2018 52 65 22 66 11.6% 8.00(3.61,17.71)
OPAL Beyond 2017 65 131 31 131 188% 3.18(1.87,5.39) — A'EE'E{]
OPAL Broaden 2017 54 107 35 105 17.9% 2.041.17,355) —r—
SELECT-PsA 12021 303 429 153 423 287% 4.24 (318, 5.66)
SELECT-PsA 2 2020 120 21 51 212 231% 416(2.75,6.31)

Total (95% CI) 943 937 100.0% 3.78(2.72,5.24]

Total events 594 292
Heterogeneity. Tau®= 0.08; Chi*= 9.38, df= 4 (P = 0.05), F=57% :0 05 0:2 1
Testfor overall effect Z=7.95 (P < 0.00001) Favours [Placebo] Favours [Jak Inhibitors]

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M.H, Random, 95% CI M.H, Random, 95% CI
EQUATOR 2018 19 42 6 40 120% 468(1.62,13.50)
OPAL Beyond 2017 17 80 12 86 16.9% 1,66 [0.74,3.75)
OPAL Broaden 2017 35 82 12 82 184% 4.34(2.05,9.22) — P A_SI}'S
SELECT-PsA1 2021 138 214 45 211 29.0% 6.18(4.02, 9.50 —
SELECT-PsA 2 2020 68 130 21 131 23.6% 5.75(3.22,10.26)

Total (95% ClI) 548 550 100.0% 4.41(2.84,6.84]

Total events 273 96
Heterogeneity: Tau*= 0.12; Chi*= 8.30, df= 4 (P = 0.08); F= 52% r 0:2
Testfor overall effect Z= 6.63 (P < 0.00001) Favours [Placebo] Favours [Jak Inhibitors)

Campanaro F.et al, Autoimmun Rev 2021




(a) Serious infections (b) Opportunistic infections? (c) Herpes zoster
EM00 PY (95% CI) E/100 PY (95% CI) EM00 PY (35% CI)

ADA 40 mg EOWA F—e—-1 1.3 (0.5, 2.6) ADA 40 mg EOW: ADR 30 mg EOWA 0.5 @1, 1.6)
UPA 15 mg pooled

UPA 30 mg pooled —_—— B3 (4.0, 8.8) WUPA 30 mg poocled —_— 0.8 (0.4, 1.8} UPA 30 mg pooled ——s— A7(53,83)

PEO po-nhﬂ| —_— 1.9 (0.6 4.3) PBO pooled PBO poocied 2.2 (0.8, £.9)
0

—— 23(18.2.3) UPA 15 mg pooledq{ ———— 0.4 (0.1, 0.8) UPA 15 mg poolad 3B [2.8,51)
2z

4 6 10 0 1 2 3 0 4 4 a 10
E/100 PY (85% CI) EM00 PY (95% CI) EM0D PY (95% CI)

(d) Malignancies (excluding NMSC) (e) NMSC
E100 PY (35% CI) EMOD PY (95% €I} U]

PBO pooled o PBO pooled 04100, 2.9)

MACE (adjudicated)®
EM00 PY (95% Cl)

PBO pooled Du& (00, 2.1)

ADA 40 mg EOW- 0.7 0.2, 1.9) ADA 40 mg EQWH 0.4 (0.0, 1.3) ADA 40 mg EOW 05 (01, 1.8)
UP#A 15 mg pocled 0.7 (0.3, 1.4) UPA 15 mg pooled] 0.8 (0.4, 1.5) UPA 15 mg pooled £ (01, 0.8)

UPA 30 mg poolad 0.9 (0.4, 1.6) UPA 30 mg poolad ey 0.7 (0.3, 1.4) UPA 30 mg pooled- 0.2 {0, 0.7]

T . T T 1 T T -

[] 2 3 1 2 3 1 2 3
E/M00 PY (95% CI) E/100 PY (95% CI) E/00 PY (95% CI)

H ouotnuatikl avaockomnon Kat petaavailvon Bpnke éva

(9) VTE (adju ropenia

otatiotkad onpavtikd odelog twv JAKinhibs yia tn Bepaneia
rom 0 mg o ™G PSA o€ oUYKPLON HE TO ELKOVIKO ¢APLLAKO v

EMO0 PY (85% CI)

FPBO pooled

UPA 15 mg pooleds 0.3 0.9, 0.8) UPA 15 mg pooled 134 (1.6, 15.8) UPA 15 mg pooled 1811, 27)

UPA 30 mg pooled-—e— 0.2 00 0.7) UPA 30 mg pooled 18.6{16.3, 21.2) UPA 30 mg poolad 5.1(3.9, 6.5)

0 1 2 3 0 10 20 30 40 0 4 [ 10
E/M00 PY (95% CI) EM00 PY (35% CI) E/00 PY (35% CI)

Anemia (k) Lymphopenia mn Elevated CPK
i) EA00 PY (95% CI) E/00 PY (95% C1) E/100 P (35% CI)

PBO poscled 2210849 PEOD pooled 1806, 4.3) FBO pooled 412073
ADA 40 mg EOW: 1507, 3.1 ADA 40 mg EQOW- 02 00,0, 1,00 ADA 40 mg EOW: T.5 (5.4, 10u1)
UPA 15 mg pooled 22Z01532) UPA 15 mg pooled L 22 (1.4.51) UPA 15 mg pooled 9.1 (7.5, 10.9)

UPA 30 mg pooled 5.6 (4.3, 7.0) UPA 30 mg pooled 3021.4.7) UPA 30 mg pooled —— 13.8 (11,8, 16.0)

4 6 10 b i H 10 0 5 10 15 20
E/100 PY {95% CI) EM00 PY (95% CI) EM00 PY (95% CI)

Burnmester G. et al, Rheumatol Ther 2021
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Tofacitinib or Adalimumab versus Placebo
for Psoriatic Arthritis

—e— Placebo Placebo, with switch to tofacitinib, 5 mg « =+ Placebo, with switch to tofacitinib, 10 mg

—e= Adalimumab Tofacitinib, 5 mg —m— Tofacitinib, 10 mg

A ACR20 Response

100- ¢ H anoteAeopatikotnta

o] tou Tofacitinib Atav
707 ) ——— OLVWTEPN OO TO ELKOVIKO
. 5 — dappdkouv otov 3° ppva
40 woess/7 ot acBevei§ mou sixav
ol / /{ T(PONYOULLEVWG OLVETIOPKN
' oVTaoKpLon ota
OUMBOTIKA GUVOETIKA

DMARDs

Patients with ACR20 Response (%)

¢ OLavemIOUUNTEG
EVEPYELEG TAV TILO GUXVEC
oto Tofacitinib mtapd oto
ELKOVIKO GAPHOKO

Change from Baseline Score

N Engl J Med. 2017;377(16):1537-1550.




T he DN EWW EMNGLAMNID JOURIMNAIL of MEDICIMNE

ORIGINNAL ARTICILE

Tofacitinib or Adalimumab versus Placebo
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—e— Placebo Placebo, with switch to tofacitinib, 5 mg « =+ Placebo, with switch to tofacitinib, 10 mg
- Adalimumab Tofacitinib, 5 mg —m— Tofacitinib, 10 mg

A  ACR20 Response
100
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70+ — OVWTEPN IO TOU
60— - - ’ I3
so- P et ELKOVIKOU papLAKOU GTOV
40 s/ ' G 3° uva os aoOeveic mou
My 2 C X0V T(PONYOULEVWC

OLVETTOLPKI) OLVTATIOKPLON
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Change from Ba.

N Engl J Med. 2017;377(16):1537-1550.
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Efficacy and safety of filgotinib, a selective Janus kinase 1 >@x®
inhibitor, in patients with active psoriatic arthritis
(EQUATOR): results from a randomised, placebo-controlled,

phase 2 trial

—i- Filgotinib 200 mig

Hl Filgotinib 200 mg
—— Placebn

Hl Flacebo

Propartion of patients (%)
Prapartion of patients with ACR20 (%)

3

Propartion of patientswith ACRTO (%)

Prapartion of patients with ACRS0 (%)

T 1
o1z 4 g 1z 16 Lancet. 2018;392(10162): 2367—2377.

Time since treatment imitiation weeks)




Efficacy and safety of filgotinib, a selective Janus kinase 1 >@x®
inhibitor, in patients with active psoriatic arthritis

(EQUATOR): results from a randomised, placebo-controlled,

phase 2 trial ancet. 2018:352(10162): 23672377,

Crosshark
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Efficacy and safety of filgotinib, a selective Janus kinase 1 >@x®
inhibitor, in patients with active psoriatic arthritis
(EQUATOR): results from a randomised, placebo-controlled,

phase 2 trial ancet. 2018352(10162) 23672577,
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AvaotoAeic TYK 2- Deucravacitinib

EvSokuTttapikn Kivaon mou pecolafel otic IL-23, IL-12 kat wvtepdepovn o/
To Deucravacitinib avaotéAAeL ETUAEKTIKA AUTA TNV KLvAoN
MNpokatapktikd dedopéva daoncg Il (15% acBevwv eiyav tponyoupevn Beparmeia pe TNFi)

6 mg kat 12 mg deucravacitinib: onpavtikq ACR20 anokpion tnv 16" eBdopada v.s PBO
(52,9%, 62,7%kaw 31,8% avtiotowyo)

ATOTEAECUATLIKO 0 TTOAAA Seutepevovta TeAlka onpeia, ACR50/70 kat otnv evBeoitida

Xwpic onuata aodadeiag oxetika pe tn APk OpouBoepuBoAn f aAlayég otig

OLLLOTOAOYLKEC TIOPAUETPOUC

Ann Rheum Dis. 2021;80(Suppl 1):314-315.




AvaotoAeic JAK kot RORyt unto kKAwviki aéloAoynon
ywa tn Bepamneia tnc Ppwpioong

Target Phase of trial Trial dates, start to finish* Trial phaseof  PASI-751 (drug dose) PASI-907 (drug dose)
(ClinicalTrial.org identifier) published data

Baricitinib™® JAKland JAK2  Phase 2 (NCT01490632) December, 2011, to August, 2014 2 54% at week 12 (10 mg daily) 35% at week 12 (10 mg daily)

Tofacitinib=# JAK1and JAK3  Phase 3 (NCT01241591) Movember, 2010, to January, 2013 3 64% at week 12 (10 mg twice  36% at week 12 (10 mg twice
aday) aday)

Itacitinib JAKL Phase 2 (NCT01634087)  June, 2012, to February, 2013
(INCB039110)

Soleitinib JAK1 Phase 2 (NCT01782664) March, 2013, to March, 2014 57% at week 12 (400 mg 36% at week 12 (400 mg
(GSK2586184 )% twice a day) twice a day)

Devcravacitinib ~ TYK2 Phase 3 (NCT03924427) April, 2019, to November, 2020 75% at week 12 (12 mqg daily)  43% at week 12 (12 mg daily)
(BMS-986165)%

PF-06826647 TYK2 Phase 2 (NCT03895372) June, 2019, to November, 2020

PF-06700841**  JAK1andTYK2 Phase 2 (NCT02969018)  December, 2016, to March, 2018 86% at week 12 (30 mg daily) 52% at week 12 (30 mg daily)
VTP-43742 RORyt Phase 1,2 (NCT02555709)  August 2015, to March, 2016

BI 730357 RORyt Phase 2 (NCT03635099)  September, 2018, to July, 2021
(estimated)

JTE-451 RORyt Phase 2 (NCT03832738)  January, 2019, to March, 2020
AUR101 RORyt Phase 2 (NCT04207801)  January, 2020, to March, 2021 (estimated)

JAK=Janus kinase. PASI-75=proportion of patients who had a 75% or greater reduction in Psoriasis Area and Severity Index. PASI-90=proportion of patients who had a 0% or greater reduction in Psoriasis Area
and Severity Index. *Start to completion date according to ClinicalTrials.gov. tAt highest applied dose.

Table 3: JAK and RORyt inhibitors under clinical development for psoriasis treatment Lancet. 2021 Feb 20;397(10275):754-766.




MNaBoyeveia WA

Dendriticcell Macrophage Mast cell Neutrophil

-4, I-10, 1L-9, n-22, IL-17A, IL-17A, IFNY, IL-17A, I-23,1L-6, TNFa, IL-18, IL-17A, IL-1B, OSM,
IL-5, IL-35, IL-17, TNFa IL-17F, 1L-22 TNFa IFNy IL-12, 1118, IL-6,1L-12, IL-17F IL-6, IL-17,
I-10, TGFB -1 I-22, H-21, 1-23, 1L-15, 1L-19, IL-18, TNFa,
IL-33, TNFa, 1L-20,1L-23, GM-CSF,

TNFa
IFNy, TGFB 1L-24,11-26, MMPs, MIF
1IL-32,1L-33,
IL-38, OSM, /
GM-CSF,
ROS, NO

IL-13

IL-1B, IL-6, IL-8, IL-15, 1L-18, IL-19, MMPs, NO,
IL-20, IL-26, 1L-34,1L-38, MIF, MMPs, ADAMTS
GM-CSF, growth factors, RANKL

Chondrocyte Osteoblast Osteoclast

Veale D. et al, Lancet 2018




EyKeKpLHEVA LOVOKAWVLIKA avTliowpata Evavtt IL-23, IL-17 ko
IL-17RA yia tn Oepamneia tng HETPLOC EWG cofapnc Ywpioong
KOTA TAAKOC OE EVAALKEC

Target (affected cytokine)

USFDA Induction dose

approval

Structure EMA approval

Maintenance
dose

PASI-75*

PASI-90*

Guselkumab®™®

Tildrakizumab™

Risankizumah™

Secukinumab™

Ixekizumab™*

Brodalumab™

IL-23 p1g (IL-23)
IL-23p19 (IL-23)
IL-23p19 (IL-23)
IL-17A (IL-17AJA, IL-17AJF)

IL-17A (IL-17A/A, IL-17AfF)

IL-17RA (IL-17A/A, IL-17A(F,
IL-17F/F IL-17C/C, 1L-25)

Human lgG1/A mAb July, 2017 November, 2017 100 mg at week 0

and week 4

Humanised lgG1/k mAb  March, 2018 September, 2018 100 mg at week 0

and week 4

150 mg at week 0
and week 4

300 mg at
weeks 0-5

Humanised lgG1/k mAb  April, 2019 April, 2019

Human lgG1/k mAb January, 2015 January, 2015

Humanised lgG4/k mAb  March, 2016 April, 2016 160 mgq at week 0,
80 mgevery
2 weeks at

weeks 2-12

210 mg at weeks
0-2

Human lgG2/k mAb February, 2017 July, 2017

100 mg every
8 weeks

100 mg every
12 weeks
150 mg every
12 weeks

300 g every
4 weeks

80 mg every
4 weeks

210 mg every
2 weeks

91% at week 16;
86% at week 16

b4% at week 12;
01% at week 12

89% at week 16;
91% at week 16

82% at week 12;
77% atweek 12

89% at week 12;
90% at week 12;
87% atweek 12

86% at week 12;
85% at week 12

73% at week 16;
70% atweek 16

35% at week 12
39% at week 12

75% at week 16;
75% at week 16

£9% at week 12,
54% at week 12

71% at week 12;
71% at week 12;
68% at week 12

70% at week 12;
69% at week 12

Efficacy data summarised is from independent studies and does not represent head-to-head comparison. US FDA=US Food and Drug Administration. EMA=European Medicines Agency. PASI-75=proportion of
patients who had a 75% or greater reduction in Psoriasis Area and Severity Index. PASI-90=proportion of patients who had a 90% or greater reduction in Psoriasis Area and Severity Index. mAb=monaclonal
antibody. *Multiple results from the same timepoint are shown to give a more accurate description; these results are from two or three different trials (please refer to the referenced trials in column one).

Table 2: Monoclonal antibodies against IL-23, IL-17, and IL-17RA approved for the treatment of moderate-to-severe plaque psoriasis in adults
Lancet. 2021 Feb 20;397(10275):754-766.




“» ® Secukinumab versus adalimumab for treatment of active
~ psoriatic arthritis (EXCEED): a double-blind, parallel-group,
randomised, active-controlled, phase 3b trial

1067 patients assessed for eligibility 80

71 0
70- 66 68 67 6 63 68 68

214 excluded before randomisation 60
174 screen failures*
04 did not meat diagnosis criteria for active psoriatic
arthritis
42 had dinically significant safety exclusion criteria
38 other
33 patient or guardian decision
4 physician decision
2 adverse events
1 technical problems 20 - At week 52, OR 1-30 (95% Cl 0-98-1.72); p=0-0719
—— Secukinumab 300 mg (n=426)

* ~- Adalimumab 40 mg (n=427)
853 randomly assigned

66 63 64 64 63 o o2
50 -

40 -

Responders (%)

30

EI; 1‘2 1’6 2‘0 2I4 2|8 35 3‘6 4|0 4|4 4|8 5‘2
* l Time (weeks)

426 assigned to secukinumab 427 assigned to adalimumab

Figure 2: ACR20 response rate through week 52 (multiple imputation)

61 discontinued study treatment at week 50 101 discontinued study treatment at week 50

55 discontinued the study before week 52 89 discontinued the study before week 52 . ’ ’ ’ ’
22 patient or guardian decision 41 patient or guardian decision YT[E poxn xw plC otatlothn orl uaola oto

13 adverse events 23 lack of efficacy

11 lack of efficacy 71 adverse events TIPWTOYEVEG TEALKO ONMELO AVTOTTOKPLONG
3 lost to follow-up 3 lost to follow-up ACRZO 'tr|V 52“ EBGOudﬁa

3 physician decision 1 protocol deviation
3 protocol deviation

* YYnAotepn Swatripnon otn

a 7 ’ .
P 371 completed week 2 ) Qmmpmd week 52 > Oepaneia and o adalimumab
Lancet. 2020 May 9;395(10235):1496-1505.




Ixekizumab for the treatment of patients with active
psoriatic arthritis and an inadequate response to tumour
necrosis factor inhibitors: results from the 24-week
randomised, double-blind, placebo-controlled period of the
SPIRIT-P2 phase 3 trial

= @ " ®

Crosahdark

474 enrolled

363 randomly assigned

111 discontinued
07 screen failure
11 patient’s decision
2 lost to follow-up
1other

v

r

v

118 assigned to placebo

every 4 weeks

2 assigned to ixekizumab

123 assigned to ixekizumab
every 2 weeks

24 discontinued

5 adverse event

0 died

1entry criteria not met

9 absence of efficacy
7 patient’s decision

2 lost to follow-up

0 died

11 discontinued
1 entry criteria not met
5 adverse event
2 absence of efficacy
2 patient's decision

1lost to follow-up

14 discontinued
0 entry criteria not met
7 adverse event
4 absence of efficacy
2 patient's decision
0 died
1lost to follow-up

32 inadequate responders

15 inadequate responders

17 inadequate responders

94 completed week 24
(including all inadequate
responders)

111 completed week 24
{incuding all inadequate
responders)

109 completed week 24
(incuding 16 allinadequate

responders)

Lancet. 2017 Jun 10;389(10086):2317-2327.
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Ixekizumab for the treatment of patients with active
psoriatic arthritis and an inadequate response to tumour
necrosis factor inhibitors: results from the 24-week
randomised, double-blind, placebo-controlled period of the
SPIRIT-P2 phase 3 trial

> @ ®

474 enrolled

363 randomly assigned

111 discontinued
07 screen failure
11 patient’s decision
2 lost to follow-up
1other

v

r

v

118 assigned to placebo

122 assigned to ixekizumab
every 4 weeks

123 assigned to ixekizumab

_h -

r

24 discontinued
1entry criteria not met
5 adverse event
9 absence of efficacy
7 patient’s de-i
0 di~

44 complete.

(including . . ...adequate
responders)

11 discontinued

17 inadequate responders

111 completed week 24
{incuding all inadequate
responders)

109 completed week 24

(including 16 allinadequate |q-

responders)

Lancet. 2017 Jun 10;389(10086):2317-2327.
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Bimekizumab in patients with active psoriatic arthritis: >
results from a 48-week, randomised, double-blind,

placebo-controlled, dose-ranging phase 2b trial
interleukin 17A (IL17A) and interleukin 17F (IL17F)

Lancet. 2020 Feb 8;395(10222):427-440.
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Bimekizumab in patients with active psoriatic arthritis: >%®
results from a 48-week, randomised, double-blind, N
Lancet. 2020 Feb 8;395(10222):427-440.

placebo-controlled, dose-ranging phase 2b trial
interleukin 17A (IL17A) and interleukin 17F (IL17F)
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Drugs @ CrossMark
hitps://doi.org/10. 1007/40265-018-0888-4

ADIS DRUG EVALUATION

Brodalumab: A Review in Moderate to Severe Plaque Psoriasis

Table 2 Efficacy of brodalumab at week 52 in adults with moderate to severe plaque psoriasis in the phase III AMAGINE trials

Study Re-randomized treatment groups (mg) MNo. of pts PASI (% pts) sPGA success (% pts)
90 100

AMAGINE-1 [10] BRO 140 g2w — BRO 140 g2w 44+

BRO 210 g2w — BRO 210 g2w

BRO 140 g2w — PL

BRO 210 g2w — PL
AMAGINE-2 [11] BRO — BRO 140 g2w

BRO — BRO 140 gdw

BRO — BRO 140 gBw

BRO — BRO 210 g2w

PL — BRO 210 gq2w
AMAGINE-3 [11] BRO — BRO 140 g2w

BRO — BRO 140 gdw

BRO — BRO 140 gbw

BRO — BRO 210 g2w

PL — BRO 210 gq2w




Brodalumab in psoriatic arthritis: results from the
randomised phase Il AMVISION-1 and
AMVISION-2 trials

Inadequate response criteria met
Brodalumab 210 mg Q2W

Placebo + mtt)nfllon and/or adjustment of concomitant medications
Q2W + Wk 1 e 1634 N\
Placebo

— Q2w Brodalumab 210 mg Q2W

Inadequate response criteria met
Brodalumab 140 mg Q2W

+ initiation and/or adjustment of concomitant medications
A

e 1631

Brodalumab
140 mg
Q2W + Wk 1

Primary endpoint

Brodalumab 140 mg Q2W

Inadequate response criteria met
Brodalumab 210 mg Q2W
+ initiation and/or adjustment of concomitant medications

X
Wi 1634 N\

Brodalumab 210 mg Q2W

Randomisation
AMVISION 1 N=630, AMVISION 2 N=495 (1:1:1)

Double blind > Long-term extension

| I |
Wk 24 Wk 28 Wk 52
s NON-re€SpONSE d

(IP discontinued if criteria met)

Mease PJ, et al..Ann Rheum Dis. 2021 Feb;80(2):185-193.




Brodalumab in psoriatic arthritis: results from the
randomised phase Il AMVISION-1 and

AMVISION-2 trials

Mease PJ, et al..Ann Rheum Dis. 2021 Feb;80(2):185-193.
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AvaotoAeig IL-23

m  Guselkumab cuvééetal pe tnv umopovada npwteivng p19 tng IL-23

m  Tildrakizumab povokAwviko avtiowpa Katd tng tvTtepAeukivng-23p19

m  Risankizumab avti-lvtepAeukivn-23p19 HOVOKAWVLIKO avTicwHa

Eykekplpéva yla tn Oeparneia petplag Ewe cofopnc katd nAakoc Ppwpioon




Clinical improvement in psoriasis with specific
targeting of interleukin-23

o

0%

204 “".

—40-
-60+

-80+

Mean change in PASI (%)

-100

-o- Placebo
3 mg kg™
*— 10 mg kg™’

tildrakizumab

114 28 5663
Dosing days ¢ 4 t
Sample size
Placebo 20 19 20 20 10
3mgkg!' 1515 15 15 15
10mg kg™ 14 14 14 14 14

Nature 2015; 521: 222-26.

Before therapy

CD163

Merge

After therapy at week 12

IL-23p19




CLINICAL SCIENCE

Efficacy and safety of tildrakizumab in patients with
active psoriatic arthritis: results of a randomised,

double-blind, placebo-controlled, multiple-dose, 52-
week phase Illb study
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Efficacy and safety of risankizumab for active
psoriatic arthritis: 24-week results from the
randomised, double-blind, phase 3 KEEPsAKE 2 trial

KEEPSAKE 1 trial KEEPsAKE 2 trial

Randomisation Randomised

N=964

Allocation RZB 150 mg RZB 150 mg
N=224

Randomisation

Follow-up Follow-up

Primary reason for study discontinuation, n (%) Primary reason for discontinuation, n (%)

Adverse event Adverse event
Withdrew consent Withdrew consent
Lost to follow-up Lost to follow-up

Lack of efficacy

COVID-19 infection
COVID-19 logistical resfriction
Other

Lack of efficacy

COVID-19 infection
COVID-19 logistical restriction
Other

Analysis Complated week 24, Completad week 24
Analysis Completeci week 24, Comp!etedo week 24, n (%) (%)
/A
il ) 215 {96.0) 188 {90.9)
473(97.9) 467 (97.1)

Ostor A, et al. Ann Rheum Dis 2022;81:351-358.




Efficacy and safety of risankizumab for active
psoriatic arthritis: 24-week results from the
randomised, double-blind, phase 3 KEEPsAKE 2 trial
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Efficacy and safety of risankizumab for active
psoriatic arthritis: 24-week results from the
randomised, double-blind, phase 3 KEEPsAKE 2 trial

Table 3 Safety summary

RZB 150mg PBO
Patients, n (%) N=224 N=219

TEAE 124 (55.4) 120 (54.8) . . ,
risankizumab eixe wg
COVID-19-related TEAE 1(0.4) 0

: OTTOTEAECHO. GNLOVTLKE
Serious AE 9 (4.0) 12 (5.5) , H , npt S
Severe TEAE 6(2.7) 7 (3.2) BeAtlwoelg vavtt Tou

TEAE leading to discontinuation of study drug 2 (0.9) 5(2.3) ELKOVIKOU pOPUAKOU OF
Death 0 0 Baowkég ekPAoeLg kat RTav
Serious infections* 2 (0.9) 5(2.3) KA aVEKTH O€ aoOEVEiG
Active tuberculosis 0 0 pe WA ot Bio-IR kou/n

Herpes zoster 0 1(0.5) csDMARD-IR
Any other opportunistic infections 0 0

Malignancyt 1(0.4) 1(0.5)
Anaphylactic reactions 0 0
Injection site reactions 3(1.3)% 1 (0.5)
MACE 1(0.4) 0

H Oepaneia pe

Ostor A, et al. Ann Rheum Dis 2022;81:351-358.




Efficacy and safety of guselkumab in patients with
active psoriatic arthritis who are inadequate
responders to tumour necrosis factor inhibitors:
results through one year of a phase lllb, randomised,
controlled studv (COSMNMOS)

[ Pasonts sowensaiz2s | anti-interleukin-23p19-
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Coates LC, etal. Ann Rheum Dis 2022;81:359-369.




Efficacy and safety of guselkumab in patients with
active psoriatic arthritis who are inadequate
responders to tumour necrosis factor inhibitors:

results through one year of a phase lllb, randomised,
controlled study (COSMOS)
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Efficacy and safety of guselkumab in patients with
active psoriatic arthritis who are inadequate
responders to tumour necrosis factor inhibitors:

results through one year of a phase lllb, randomised,
controlled study (COSMOS)

Coates LC, etal. Ann Rheum Dis 2022;81:359-369.
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Efficacy and safety of guselkumab in patients with
active psoriatic arthritis who are inadequate
responders to tumour necrosis factor inhibitors:

results through one year of a phase lllb, randomised,
controlled study (COSMOS)

Coates LC, etal. Ann Rheum Dis 2022;81:359-369.
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Rheumatology 2021:60:2109—2121
doi:10.1 083 rheumatology/keabl119

RHEUMATOLOGY
Systematic review and meta analysis

Comparative effectiveness of guselkumab in
psoriatic arthritis: results from systematic literature

review and network meta-analysis
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RHEUMATOLOGY

Systematic review and meta analysis

Comparative effectiveness of guselkumab in
psoriatic arthritis: results from systematic literature
review and network meta-analvsis

Class

IL-23i

IL-17 Ai

IL-12/230

Small
Molecule

CTLA-4i {

+#= Favors Comparator

[ IV Golimumab 2 mgikg
| IV Infliximab 5 mg/kg

Treatment

Guselkumab 100 mg Q4W
Secukinumab 300 mg

Secukinumab 150 mg

Secukinumab 150 mg no LD
Ixekizumab 80 mg Q2W

Ixekizumab 80 mg Q4W
Ixekizumab 80 mg C4WIQ2W
——

Adalimumab 40 mg
Etanercept 25 mg BIW
Golimumab 50 mg
Certolizumab 400 mg
Certolizumab 200 mg
Ustekinumab 80 mg

| Ustekinumab 45 mg

Tofacitinib 5 mg
Apreamilast 30 mg
Abatacept 125 mg

Placebo

RR (95% Crl)

0.95 (0.82 to 1.12)
0.99 (0.80 to 1.19)
1.12 (0.81 to 1.36)
1.09 (0.88 to 1.36)
1.04 (0.83 to 1.30)
1.02 (0.82 to 1.28)
1.13 (0.85 to 1.56)
0.73 (0.59 to 0.87)
0.82 (0.61 to 1.11)
1.05 (0.85 to 1.27)
0.98 (0.73 to 1.36)
0.88 (0.64 to 1.22)
1.11 (0.84 to 1.48)
0.99 (0.77 to 1.30)
1.18 (0.93 to 1.49)
1.31 (1.02 to 1.68)
1.18 (0.93 to 1.49)
1.46 (1.17 to 1.79)
1.45 (1.07 to 1.99)

2.78 (2.31 1o 3.23)

0.00 1.00

Relative Risk

2.00 3.00
Favors GLIS Q8W =»

T

4.00

Rheumatology (Oxford). 2021 May 14;60(5):2109-2121.




RHEUMATOLOGY

Systematic review and meta analysis

Rheumatology 2021 :60:2109-2121
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Comparative effectiveness of guselkumab in
psoriatic arthritis: results from systematic literature
review and network meta-analvsis

Class

IL-23i

IL-17 Ai

Mol

CTLA-8i { Abatacept 125 mg

+#= Favors Comparator

{

Treatment

Guselkumab 100 mg Q4W
Secukinumab 300 mg
Secukinumab 150 mg
Secukinumab 150 mg no LD
Ixekizumab 80 mg Q2W
Ixekizumab 80 mg Q4W
Ixekizumab 80 mg Q4WQ2W

[ IV Golimumab 2 mgikg
| IV Infliximab 5 mg/kg

Adalimumab 40 mo

Etanercent =" 9“'965\2'

. Apremilast 30 mg

Placebo

_4u.B2 to 1.28)
1.13 (0.B5 to 1.56)
0.73 (0.59 to 0.87)
0.82 (0.61 to 1.11)
1.05 {0.85 to 1.27)
0.98 (0.73 to 1.36)
0.88 (0.64 to 1.22)
1.11 (0.84 to 1.48)
0.99 (0.77 to 1.30)
1.18 (0.93 to 1.49)
1.31 (1.02 to 1.68)
1.18 (0.93 to 1.49)
1.46 (1.17 to 1.79)
1.45 (1.07 to 1.99)

2.78(2.31 10 3.23)

0.00 1.00

Relative Risk

T
2.00
Favors GLIS Q8W =»

T
3.00

T

4.00 )

Rheumatology (Oxford). 2021 May 14;60(5):2109-2121.




Comparative safety and benefit-risk
profile of biologics and oral treatment
for moderate-to-severe plaque psoriasis:
A network meta-analysis of clinical

J Am Acad Dermatol 2021;85:572-81.
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Comparative safety and benefit-risk @
profile of biologics and oral treatment o
for moderate-to-severe plaque psoriasis:
- A network meta-analysis of clinical

Short-term Long-term
AFs leading o treatment AFEs lesding 1o trestme
Any AE, posterior median  Any SAE, posterior  discontinuatkon, posterior Any AE, posterior Anry SAE, posterior discontinuation, poster]
Treatment (45% Crl) median (5% Crl) median ($5% Cri} meedian ($5% Crl} meedian (955 Cri) median (95% Crl)
Certolizumab at 400 mg at weeks 0, 2, 46.2% (37.0%, 55.5%) 0.8% (02%, 3.0%) 4.1% (0.7%, 24.9%) - - -
and 4, then 200 mg Q2W
Risankizumab at 150 mg at weeks 52.4% (47.3%, 57.4%) 1.2% (0.6%, Z2.4%) 0.5% (02%, 1.3%) 67.5% (57.8%, 75.6%) 4.4% (2.4%, 8.1%) 1.0% (0.2%, 4.1%)
0 and 4, then Q12W
Etanercept at 25 mg BIW or 50 mg 49.1% (35.5%, 62.9%) 1.6% (03%, 7.5%) 1.7% (0.56%, 4.8%)
oW
Dimethyl fumarate uptitrated to a F9.2% (69.7%, 86.1%) 1. (D5%, 7.0%) 12.1% (4.8%, 30_2%)
maximurm daily dose of 720 mg
Placebo 52.0% (50.7%, 53.3%) 1. (1.6%, 2.3%) 2.0 (1.6%, 2.4%)
Brodalumab at 210 myg at weeks 0, 1, 59.9% (55.5%, 64.2%) 1. (D.99%, 4.1%) 2.2% (1.0%, 5.19%)
and 2, then Q2W
Apremilast at 30 mg BID after initial 65.3% (60.2%, 70.2%) 2. (D.9%, 4.5%) 2.8% (1.5%, 5.29%)
titration schedule
Adalimumab at 80 mg at week 0, then 55.8% (51.8%, 59.7%) 2. (1.1%, 3.7%) 1.7% (0.8%, 3.6%) F2.9% (67.4%, ) 54% (2.1% 3.4% (0.B%, 12.7%)
40 mg Q2w
Tildrakizumab at 100 mg at weeks 0, 46.3% (39.5%, 53.2%) (075, 7.4%) 1.0 (02%, 4.4%)
and 4, then Q12W
Ustekinumab at 45 mg for =100 kg, 57.8% (53.7%, 61.9%) (1.1%, 3.9%) 1.6% (07%, 3.4%) 76.9% (F4.5%, 5.7% [4.5% 2.2% (1.5%, 3.2%)
90 mg for =100 kg at weeks 0, and
4, then Q12W
Infliximab at 5 mg/kg at weeks 0, 2, (59.6%, 75.0%) (D.5%, 7.1%) 3.7% (13%, 10.8%)
and &, then QBW
Guselkumab at 100 mg at weeks (50.9%, 60.3%) (1.7%, 4.6%) 1.5% (07%, 3.1%)  72.2% (63.7%, 79.5%) 5.9% (3.1%, 109%) 2.5% (0.B%, 7.2%)
0 and 4, then QEW
Certalizumab at 400 mg QW (43.3%, 61.1%) (1.0%, 7.3%) 3.2% (0.7%, 15.0%) - - -
lxekizumab at 160 mg at week 0, then (56.1%, 65.6%) 2. (13%, 6.3%) 3.0% (1.4%, 6.5%) B0.9% (68.7%, 89.3%) 10.4% (3.8%, 27.0%] 4.4% (0.7%, 29.0%)
80 mg Q2W
Secukinumab at 300 mg at weeks 0, 1, (56.8%, 65.0%) 2. (1.4%, 5.2%) 1.9% (0.9%, 4.0%) 76.6% (71.8%, 80.9%) 6.9% (@.4%, 106%) 3I.2% (1.7%, 6.1%)
2, 3, and 4, then Q4w
Tildrakizumab at 200 mg at weeks . (39.2%, 52.9%) 3. [12%, 11.09%) 2.3% (0.7%, 5.8%)
0 and 4, then Q12W

J Am Acad Dermatol 2021;85:572-81.




Comparative safety and benefit-risk
profile of biologics and oral treatment
for moderate-to-severe plaque psoriasis:
A network meta-analysis of clinical

Short term Long-term

AFs leading o treatment AFEs lesding 1o trestme
Any AE, posterior median  Any SAE, posterior  discontinuatkon, posterior Any AE, posterior Any SAE, posterior discontinuation, poster|
Treatment {95%: Crl) median (95% Crl) median (95% Cri) meedian (95% Crl) meedian (95% Cri) mcdian (95% Cri)
Certalizumab at 400 mg at weeks 0, 2, 46.2% (37.0%, 55.5%) 0.8% (02%, 3.0%) 4.1% (0.7%, 24.9%)
and 4, then 200 mg Q2w
Risankizumab at 150 mg at weeks 52.4% (47.3%, 57.4%) 1.2% (0.6%, Z2.4%) 0.5% (02%, 1.3%) 67.5% (57.8%, 75.6%) 4.4% (2.4%, B"" 2%, 4.1%)
0 and 4, then Q12W c
Etanercept at 25 mg BIW or 50 mg 49.1% (35.5%, 62.9%) 1.6% (03%, 7.5%) 1.7% (0.56%, 4.8%)
aw
Dimethyl fumarate uptitrated to a F9.2% (69.7%, B5.1%) 1.8% (05%, 7.0%,) 12.1% (4.8%, 30_2%)
maximurm daily dose of 720 mg
Placebo 52.0% (50.7%, 53.3%) 1.9% (1.6%, 2.3%)
Brodalumab at 210 myg at weeks 0, 1, 59.9% (55.5%, 64.2%) 1.9% (0.9%, 4.1%)
and 2, then Q2W
Apremilast at 30 mg BID after initial 65.3% (60.2%, 70.2%) 2.0% "~ .\'“
titration schedule e
Adalimumab at B0 mg at week 0, then 55.8% (51.8% - \"‘EO‘L
40 mg Q2w
10

umab _ ; , 82.0%) 5.4% (2.1%, : 3.4% (0.B%, 12.7%)
ank?
o RIS “o.\kp

\_\'6\’\' = 1.6% (0.7%, 3.4%) 76.9% (74.5%, 79.2%) 5.7% (4.5%, 7. 2.2% (1.5%, 3.2%)

Tildrakizumab at 100 mg at weeks © 0‘-‘0, ““

and 4, then Q12W 0\!"£c’

Ustekinumab at 45 ~

e\d‘q
mp " ounaS god®

Inflixirma, ﬁd\" Lo%) 2.1% (0.5%, 7.19%)  3.79% (1.3%, 10.8%)
and &, 6\)“

Guselkum 25.8% (50.9%, 60.3%) 2.2% (1.1%, 4.6%) 1.5% (0.7%, 3.1%) 72 2% [63.7%, 79.5%) 5.9% (3.1%, 10.9%) 2.5% (0.8%, 7.2%]
0 amd 4,

Certolizumi: Loy QW 52.2% (43.3%, 61.1%) 2.6% (1.0%, 7.3%) 3.2% (079, 15.0%) = = =

Ixekizumab . . 160 mg at week 0, then 61.19% (56.1%, 65.6%) 2.7% (13%, 6.3%) 3.0 (1.4%, 6.5%) 80.9% (68.7%, 89.3%) 10.4% [(3.8%, 27.0%) <4.4% (0.7%, 29.0%)
80 mg Q2W

Secukinumab at 300 mg at weeks 0, 1, 60.9% (56.85%, 65.0%) 2.7% (1.4%, 5.2%) 1.9% (0.9%, 4.0%) 76.6% (71.8%, 80.9%) 6.9% [4.4%, 10.6%) 3.2% (1.7%, 6.1%)
2, 3, and 4, then Q4W

Tildrakizumab at 200 mg at weeks 46.0% (39.2%, 52.9%) 3.4% (12%, 11.0%) 2.3% [(0.7%, 8.8%)

0 and 4, then O12W J Am Acad Dermatol 2021;85:572-81.




Psoriatic arthritis

ORIGINAL RESEARCH
gye[r)] Targeted systemic therapies for psoriatic
i arthritis: a systematic review and
Pl comparative synthesis of short-term
el articular, dermatological, enthesitis and
dactylitis outcomes

Ustekinumab 90 mg
Ustekinumab 45 mg Abatacept 125 mg

Upadacitinib 30 mg QD i i
: ¢ O . Apremilast 20 mg BID

Upadacitinib 15 mg QD.. Apremilast 30 mg BID
Tofacitinib 5 mg BID .

Tofacitinib 10 mg
Tildrakizumab 200 mg Q4W

Tildrakizumab 200 mg Q12W /” Brodalumab 280 mg

. Brodalumab 210 mg

Tildrakizumab 20 mg Q12W \{ O CZP 200 mg Q2W
Tildrakizumab 100 mg Q12w () () czp400mgaaw
Secukinumab 75 mg . . Etanercept 50 mg and MTX 20 mg QW
Secukinumab 75 (IV LD) . . Etanercept 50 mg BIW

Secukinumab 300 mg . Etanercept 50 mg QW

Secukinumab 150 mg . Filgotinib 200 mg
Secukinumab 150 mg (no LD) . Golimumab 100 mg
Secukinumab 150 mg (IV LD) ‘ Golimumab 2 mg/kg (IV)
Remtolumab 240 mg / ' Golimumab 50 mg
Remtolumab 120 mg =1 Guselkumab 100 mg Q4W

ol Guselkumab 100 mg Q8W
S . ( f}. Infliximab 5 mg/kg
Netakimab 120 mg Infliximab 5 mg/kg and MTX 15 mg
Methotrexate 15-20 mg QW Ixekizumab 80 mg Q2W
Ixekizumab 80 mg Q4W

Records identified through electronic database searches
[n=6701)

o Embase [n « 3635)

o MEDUINE and In-Process (n = 1370)

o The Cochrane Library [n = 1636)

Records after duplicates removed
(n = 4926)

Records excluded
[n = 4055)

Full-text artiches excluded, wath reasons (n

= 438)

o Study design out of scope (n = 51)

Population out of scope (n = 6)

Full-text articles far Intervantion cut of scope (n = 2)
elighiity (n=871) Outcomes out of scope (n = 11)

Subgroup analysis (n = 87}

Duplicates [n = 61)

SLR/NMA*® (n = 98)

Pooled analysis* (n = 122}

Addtional records idertified through
ppl ary hand searching (n = 45)
¢ Conference records (n = 35)
¢ Clinical tral database records (n = 10)

Records of trials excluded from the NMA,

with reasans (n = 25 [18 studies])

Articles included in SR (n = 478) *  Lack of common comparator (n=1 [1
RCTs: [ = 64) study])

Full-text (n = 89); abstracts (n « 289); 22 relevant trial arms unclear [n = 4 [2
chnical trial records [n = 100) studies)

Data not reported at relevant

timepoint [n =2 [1 study]

Resuits not reported (n= 18 (14

' studles])

Art: nchuded In NMA (1NG3}
RCTs: (n = 46)

" WNclnnes IR, et al. RMD QOpen 2022;8:002074. |




RMD

Open

Rheumatic &
Musculoskeletal
Diseases

IL-17RAI
IL-17Ai
IL-17Ai
IL-17Ai
IL-17Ai
IL-23i
IL-23i
IL-12/23i
IL-12/23i
TNFi
TNFi
TNFi
TNFi
TNFi
TNFi
TNFi
TNFi
TNFi
TNFi
CTLA-4i

2UOTNMOTIKA OVOLOKOTINON KOl GUYKPLTLKN cUVOEon
BpaxunmpdoBeopuwv apOpilkwv, SEPUATOAOYLKWYV,
gevOeoitidac kat amoteAéopata daktuAitidog

Brodalumab 210 mg

Ixekizumab 80 mg Q2W
Ixekizumab 80 mg Q4W
Secukinumab 150 mg
Secukinumab 300 mg

Guselkumab 100 mg Q8w
Tildrakizumab 100 mg Q12W
Ustekinumab 45 mg

Ustekinumab 90 mg

Adalimumab 40 mg Q2W
Certolizumab 200 mg Q2W
Certolizumab 400 mg Q4w
Etanercept 50 mg weekly
Etanercept 50 mg BIW

Etanercept 50 mg and MTX 20 mg QW
Golimumab 50 mg

Golimumab 100 mg

Infliximab 5 mg/kg

Infliximab Smg/kg and MTX 15 mg
Abatacept 125 mg

Mclnnes IB, et al. RMD Open 2022;8:€002074.
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-1.07 (-1.52, -0.61)
-0.95 (-1.33, -0.56)
-0.92 {-1.30, -0.53)
-1.22 (-1.52, -0.91)
-1.46 {-2.12, -0.80)
-0.44 (-0.73, -0.14)
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AAyopLOpo¢ yia tn Ospaneia tng Pwpiaonc Le dSLakpLteC
Kkatnyopieg BLoAoyikwv GpoppAKWY

Lancet. 2021 Feb 20;397(10275):754-766. Patients with moderate or severe psoriasis
{PA.S-I =10 or DLI::_H J-lﬂ]l

v v v

Severity of skin and Extensive psoriatic Extensive psoriatic Psoriatic plagues and
joint alterations plagues and no plagues and psoriatic severe psoriatic arthritis
spondylarthritis arthritis or or spondylarthritis
spondylarthritis

. - Jr

IL-23 inhibitors IL-17 inhibitors THF inhibitors

T T T

Admissible = Risk for Candida = Risk for Mycobacterivm = Risk for inflammatony
individual risk infection tueberculosis infection bowel disease
factors = History of cancer

Mon-exclusionary = Heart failure NYHA =3 = Cardiowvascular disorders = Imflammatory bowel

morbidities = Inflammatorny bowel = Demyelinating disease disease, hidradenitis

disease = Lupus suppurativa

= Rheumatoid arthritis,
urveitis

= Multimorbidity™

Patient's

preiesenoes - Infrequent applications - Fast response - Childbearing intentiont




FDA-approved biologic drugs for plaque psoriasis

Risankizumab
Certolizumab
Tildrakizumab
Guselkumab
Brodalumab
Ixekizumab
Secukinumab
Ustekinumab
Adalimumab
Infliximab
Etanercept

Humanized IgG1 monoclonal antibody binding p19 subunit of IL-23
Humanized PEGylated Fab fragment binding TNF-a

Humanized IgG1x monoclonal antibody binding pl19 subunit of IL-23
Human [g(G14 monoclonal antibody binding p19 subunit of IL-23
Human monoclonal IgG2 antibody binding IL-17RA

Humanized IgG4 monoclonal antibody binding IL-17A

Human IgG1 monoclonal antibody binding IL-17A

Human Ig(G 1k monoclonal antibody binding shared p40 subunit of IL-12 and IL-23
Human [g(G1 monoclonal antibody binding TNF-a

Chimeric [gG 1k monoclonal antibody binding TNF-a

Decoy TNF receptor

FDA-approved biologic drugs for psoriatic arthritis

Guselkumab
Ixekizumab
Abatacept
Secukinumab
Certolizumab
Ustekinumab
Golimumab
Adalimumab
Infliximab

Etanercept

Human Ig(G14 monoclonal antibody binding p19 subunit of IL-23

Humanized IgG4 monoclonal antibody binding IL-17A

Binds CD80 and CD86

Human IgG1 monoclonal antibody binding IL-17A

Humanized PEGylated Fab fragment binding TNF-«

Human IgG 1k monoclonal antibody binding shared p40 subunit of IL-12 and IL-23
Human Ig(G1x monoclonal antibody binding TNF-a

Human [g(G1 monoclonal antibody binding TNF-a

Chimeric [gG 1k monoclonal antibody binding TNF-a

Decoy TNF receptor

Subcutaneous
Subcutaneous
Subcutaneous
Subcutaneous
Subcutaneous
Subcutaneous
Subcutaneous
Subcutaneous
Subcutaneous
Intravenous

Subcutaneous

Subcutaneous
Subcutaneous

Intravenous/subcutaneous

Subcutaneous
Subcutaneous
Subcutaneous
Subcutaneous
Subcutaneous
Intravenous

Subcutaneous

Am J Clin Dermatol. 2021 Mar;22(2):173-192.

2019
2018
2018
2017
2017
2016
2015
2009
2008
2006
2004

2020
2017
2017
2016
2013
2013
2009
2005
2003
2002
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Contents lists available at ScienceDirect

Best Practice & Research Clinical Rheumaié'ééf
Rheumatology

journal homepage: www.elsevierhealth.com/berh

Unmet needs in psoriatic arthritis

O dawvotuniopog Ba RTav pia GRUAVTLKA
peAovtiki kateUOuvon otnv £épeuva PsA

Best Pract Res Clin Rheumatol. 2021;35(2):101693.




BloAoylka vEac yevLAC yia Th Bgpareia TN
bwpilaonc kat tnc Pwplactkng opOpitidog

Dermatol Ther. 2021 Jan;34(1):e14660.

Table 1 - Summary of New Generation Drugs for Psoriasis and Psoriatic Arthritis ordered by target and associated risk of serious infections,

based on clinical trials

Target

Drug

Potential Infection

Risk of Serious Infection

JAK

LING I

Tofacitinib

Upadacitinib

Tuberculosis
Extra- and intra-cellular bacterial
infections
Fungal infections
Viral infections

IL-17A (ligand or receptor)

LL.rL.rLrlJ Lol /2l

Secukinumab

Ixekizumab

Brodalumab

Bimekizumab

Extracellular bacterial infections
Sepsis
Pneumoniae
Fungal infections
Mucocutaneous candida
Opportunistic infections

Herpes zoster

Esophageal Candida
Toxoplasmosis

Mycobacterium avium complex

IL-23p19

Guselkumab

Tildrakizumab

Risankizumab

Extracellular bacterial infections
Fungal infections

PDE-4

Apremilast

None reported

Higher

Lower

Abbreviations: JAK = Janus kinases; IL-17A = Interleukin-174; IL-23p19 = p19 subunit of interleukin-23

; PDE-4 = Phosphodiesterase 4




Classification

Agent

FD& approval (approval in Japan)

Structure

THF-inhibitor

IL-A7 inhibitor

IL-12/23 Inhibitor

IL-23 pl9 inhibiter

IL-34 inhibitor

IL-17ASF

IL-17RA

IL-12/23 p40
subunit

IL-23 p1%
subunit

Infliximals
Adalimumab
certolizumal
pegal
Etanercept

Secukinumab
Ixekizumal
ABY-035

netakimab
[BCD-085)

vunakizumab
[SHR-1314)

birnekizumal
[UCB4%40)

sonelokinab
(M10%5)

Brodalumab
Ustekinumab

Guselkumakb

Risankizurmal
Tildrakizumab

mirikizumab
(LY3074828)

spesolimab (Bl
&551300°

Irnsidolimab
(AMBO1H"

chimeric IgG1
human IgG1

PEGylated, humanized
Fab fragrment

fusion proteln of
THFR and lgG1

human lgGic
humanized lgG4
affibody
humanized lgG1

humanized lgG1k

humanized lgG1

blspecific nanabody

human lgG2
human lgG1

human IgG1

humanized lgG1
humanized lgG1
humanized lgG4

humanized lgG1

humanized |g

J Dermatol. 2021 Jun;48(6):761-777.




Classification

Target
molecule

Agent

Structure

FDA approval {approval in Japan)

PDE4 inhibitar

JAK inhibitor

Other inhibitors

POE4

JAKI/3
JAK1/2
JAaK1

JAK1

TYK2
TYK2
TYR2/JAK]

RORET
RORET
IRAK-4

Apremilast
Roflumilast
Hemay005
Tofacitinib
Baricitinib
upadacitinib
(ABT-494)
Filgotinib

BM5-286145
PF-06826647

brepocitinib
(PF-
04700841
00}

AUR1OL
Bl 730357
CF101

small molecule
small molecule
small molecule
small molecule
small molecule

small molecule

small molecule

small molecule
small molecule

small molecule

small molecule
small molecule

small molecule

Psoriasis  PsA A5

RA

cD

J Dermatol. 2021 Jun;48(6):761-777.




LIZUMAB
:::'NOIIC!PT. PEGOL,
USTEKINUMAB

.IODAI.UMA"
GUSELKUMAB,
IXEKIZUMAS,
RISANKIZuMAp,
SEC UKINUMAE,
TILDRAKIZUMAS,
USTEKINUMAR

SUSELKUMAB, 1y gy,
RISANKIZUpr g T <IZUMAB,
SEC UKINy, MA s,
DDRAKIZUMA,
USTEKINUMAG

PSO + PSA

CHF = Congestive heart failure
IBD =nfl y Bowel D
MS = Mmultiple Sclerosis

.D. 21
by George W. Monks, M.D Monks G. et al, J Clin Aesthet Dermatol 20
L




JUMTIEPALOLOTOL

Zuvaiveon otL n Ywpiaon £xeL SL1APOPEG CUCTNULKEG OUVETELEC

EruBAAAEL piat OALOTIKA KOl TPOANTTTLKA MPOooEyyilon otnv Ypwpioon

‘Eykatipn eloaywyn Oepaneiwv

MpoogyyLon nou eNLTPENEL TOV KOAAUTEPO oXeSLaoU0 Bepaneiog yia Tov KaBéva

O vedtepec SLAOEOLUEG OEpATTELEC OAVAMEVETOL VAL LELWOOUV TLC OLKAAUTITEC
OLVAYKEG




AwoOeopuec popLaKOAOYLKEG OepaTteieg

* Symptomatic therapies
|+ Oral treatments

*TNF inhibitors

* |IL-12/23 inhibitor

* IL-17A inhibitors

* CTLA-4

* JAK/STAT inhibitor

* PDE4 inhibitor

Emloyn Oeparneiag e OKEMTLKIOMO




Evuxapior

EYPITITAHZ KAATZONOYAHZ
ETTIMEAHTHZ A’
PEYMATOAOIIKH KAINIKH TT.N.IQANNINSON




