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“Pre-clinical
;5.&. Silent inflammation phase

+ Soluble biomarkers
+ Musculoskeletal changes visible
by imaging (e.g., synovio-enthesitis)

Aberrant immune activation phase
« Activation of IL-23-1L-17 axis

+ TNF production

ULWLCUSN  Transition phase
« Arthralgia
+ Fatigue

Classifiable PsA
« Synovitis, enthesitis, dactylitis and/or asymmetric
axial disease
+ Musculoskeletal changes visible by radiography

Christiansen, Sara Nysom et al. “Patient-reported outcomes in axial spondyloarthritis and psoriatic arthritis patients treated with secukinumab for
24 months in daily clinical practice.” Seminars in arthritis and rheumatism vol. 65 (2024): 152388. doi:10.1016/j.semarthrit.2024.152388



Cumulative Life Course Impairment

To aBpoICTIKO POPTIO TG YWPIACIKAG VOO OU

Cumulative Life Course Impairment model (CLCI)
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Adapted from Pariente JD, et al. Inflamm Bowel Dis 2011;17:1415-22.

BSA, body surface area; CLCI, cumulative life course impairment; CV, cardiovascular; MetS, metabolic syndrome; PASI, Psoriasis Area and Severity Index; PsA, psoriatic arthritis.
1. Kimball AB, et al. J Eur Acad Dermatol Venereol 2010;24:989-1004; 2. Ros S, et al. Actas Dermosifiliogr 2014;105:128-34; 3. Linder MD, et al. Acta Derm Venerol 2016;96:102—-8.



Psoriasis symptoms typically precede joint symptoms

TIMING OF SKIN AND JOINT INVOLVEMENT!?

64,5

PATIENTS (%)

19,4
16,1

SKIN FIRST JOINTS FIRST SKIN & JOINTS

1. Elmets CA, et al. J Am Acad Dermatol. 2019;80(4):1073-1113;



NMapdayovTteg TTOU OoXeTI(OVTAl ME UYPNAR TTIOavOTNTO
eCEAIENG o€ PSA o€ aocBeveig pe PsO

Psoriasis skin Patient with
phenotypes psoriasis at factors
Scalp increased risk of
with PsA

psoriasis PsA
—
Obesity

Subclinical
musculoskeletal
inflammation

Inverse
I ES

Serum biomarkers

« Cells: Type 17 cells,
CD8+ cells, and
OCPs

« Soluble factors:
CXCL10

CD, cluster of differentiation; CXCL, chemokine (C-X-C motif) ligand; OCP, osteoclast precursor.
Scher JU, et al. Nat Rev Rheumatol. 2019;15:153-66.
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Patients with severe psoriasisat 10y, %

Long-term Outcomes and Prognosis in New-Onset Psoriasis

Axel Svedbom 12, Lotus Mallbris 13, Per Larsson 4, Pernilla Nikamo !, Katarina Wolk °, Petra Kjellman ©,

Eniko Sonkoly. L7 Liv Eidsmo 7, Ulla Lindqyvist 8 Mona Stahle 7%

Proportion of Patients With Severe Psoriasis at the

10-Year Clinical Examination Stratified by Time to

Systemic Initiation* O1 aoBeveig UTTO £ykaipn
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Ywplaoikg véoou (PsO &
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At or before First third Second third Final third
enrollment of follow-up of follow-up of follow-up

Time of initiation of systemic treatment relative
to enrollment and follow-up



Finding the window of opportunity

The earlier detection and treatment of arthritis
takes place, the better the outcome in the

Beglpn Pf Late induced therapy
Psoriasis
Arthritis

Early induced therapy

PSSt

Remitting
arthritic
inflammation

Degree of destruction in PsA

Idealy, very early induced therapy

Beginn of 1
joint destruction t|me

Peter Harle, ISBN: 978-953-307-878-6, InTech, Available from: http://www.intechopen.com/books/psoriasis/detection-of-psoriasisarthritis-early-in-the-disease-course-why-this-is-important-and-how-dermatolo



CLINICAL SCIENCE

EULAR points to consider for the definition of clinical
and imaging features suspicious for progression from
psoriasis to psoriatic arthritis
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Psoriasis At higher risk
Patients with People with People with
PsO and risk factors of PsA PsO with arthralgia and/or sO and clinical synovitis

(e.g., severe skin involvement, nail
involvement, high BMI)

imaging evidence of
synovial/entheseal inflammation
without clinical synovitis

Nomenclature for research and prevention/interception trials in people with PsO at risk of PsA

Phase Definition
People with PsO at higher risk of PsA (i.e., severe skin involvement, nail involvement, obesi
LB DAPRAT ek familial history) of PsA."

People with PsO with arthralgia and/or imaging evidence of synovial/entheseal inflammatio
without clinical synovitis

People with PsO and clinical synovitis




CLINICAL SCIENCE

EULAR points to consider for the definition of clinical
and imaging features suspicious for progression from
psoriasis to psoriatic arthritis
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Table 1 Overarching principle and points to consider for the

definition of clinical and imaging features suspicious for progression
to PsA

2022 EULAR points to consider for the definition of clinical and imaging features
suspicious for progression to PsA

6
.

Overarching principle LoE LoA

A. People with PsO may develop PsA at different time-points. na. 9.7(x0.7)
95.8% >8

B. Close collaboration between dermatologists and rheumatologists .a. 9.7 (+ 0.6)

is important to understand and optimise PsA prevention, interception 91.6% >8

and early diagnosis.

C. The identification of risk factors for PsA development in people na. 89(x1.3

with PsO may influence therapy choices for PsO. 75.0% >8

D. The rheumatologist has a key role in the diagnosis and na. 9.7 (x0.6)

management of PsA. 91.6% >8

E. Certain systemic treatments of PsO may reduce the risk of . 8.4 (+1.8)

transition to PsA. 56.0% >8




O1 OepatreuTIKEG €TTIAOYEG OTNV PSO & PsSA

Mapadooiaka/«Aaveika»:

+ Sulfasalazine: 1950
Methotrexate: 1962
Cyclosporin: 1989
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1. National Rheumatoid Arthiti Socety. Available at hups //nras.org.uk/resource/sulfasalazine. Last accessed April 2022. 2. Weinblatt ME. Trans Am Clin Climatol Assoc 2013;124:16-25. 3. Gupta AK, et al. Arch Dermatol 1989;125(4):507-510. 4. Amgen Press Release. Available at: hitps; amgen. fd: ds-enbrel-psoriatic-arthritis-indicati first-and
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O1 BepaTTeEUTIKEG ETTIAOYEG VIO TN BEpaTTeia TNG
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Treatments* with “first line label**

NEOI
‘. [ OEPAIEYTIKOI

‘conventional systemic agents’, choose from the
following as suitable {consider local
reimbursement situation) E I OXO I

Deucravacitinis [TYK 2)

Treatrments® with “first line label™

Conventional systemic agents
Gusalkumab (anti IL 23)

PASI 90 i PASI 100

Inadequate
FESpOnse,
contra-
indicated or
nat

tolerated

Tildrakizumab {anti IL 23)

Treatments* with “second line labet™”

Conventional systemtic agents Apremilast (PDE 4)

Phosphodiesterase 4 inhibitors P S I 2
Tyrosinkinase 2 inhibitars a A S

Tumour necrosis factor inhibitors

Anti Interleukin 12/23 pa0
Anti interleukin 17

m:ﬁ interleukin 3 D L Q I < 2

Label ac approved therapeutic indcatlon
By the European Medical Agency

PGA 0/1

Living EuroGuiDerm Guideline for the systemic treatment of psoriasis vulgaris 2023
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recommendations 2021
H diaxeipion tng Ywpiaong kai Ywplaoikng
Ovuyiag og AoBeveic pe Ywplaoikn ApOpitida

Consider the domains involved , patient preference and previous/concomitant therapies ;

the treatment should address as many domains as possible
Peripheral Axial - o .. . io -
o . Enthesiti D liti Psoriasi Nail IBD veiti
arthritis o) (e thesitis actylitis soriasis ails Uveitis
r—— " "~ - — J __________________ A r— - T — — T o
L ____NSAIDs, physiotherapy, injections (GCs)* [ L Topicals, procedurals* |
csDMARDs, MTX, MTX,
bDMARDs bDMARDs bDMARDs cle\I:X'RDs bDMARDs TNFis
(TNFi, bDMARDs (TNFi, (TNFi, bDMARDS | (TNFi, (not ETN), TNFis
IL-12/23i, (TNFi, IL- IL-12/23i, IL-12/23i, (TNFi IL-12/23i, IL- (not ETN)
IL-17i, IL- 17i) or IL-17i, IL- IL-17i, IL- IL_12/2’3i IL-17i, IL- 12/23is, CyA MTX
23i, CTLA4- JAKis 23i, CTLA4- 23i, CTLA4- IL-17i IL: 23i) or IL-23is, !
Ig), JAKis Ig), JAKis Ig), JAKis 23i) J'AKis PDE4is JAKis, MTX
or PDEA4is or PDEA4is =
ch Switch Switch
WICC WITC . .
bDMAR_Ds . bDMARDS bDMARDS Switch Switch
(TNFi, Switch (TNFi (TNFi bDMARDs bDMARDs
IL-12/23i, bDMARDs IL_12/2’3i IL-12/2,3i (TNFi, (TNFi,
IL-17i, IL- (TNFi, IL- re=h rae=h IL-12/23i, IL-12/23i,
! . IL-17i, IL- IL-17i, IL- ! !
23i, 17i) or 23i CTLA4- 23i CTLA4- IL-17i, IL- IL-17i, IL-
CTLA4-1g), JAKis 1 )' JAKis I )' JAKis 23i), JAKis 23i) or
JAKis or 9 b '1 Eai 9 b '1 Eai or PDE4is PDE4is
Comorbidities and associated conditions may impact the choice of
periodically re-evaluate treatment goals and modify treatment as re

Figure adapted from Coates LC, et al. 2022. The order of the products in the boxes is sorted by mechanism of action and does not reflect
guidance on relative efficacy or suggested usage.

Bold text indicates a strong recommendation, standard text a conditional recommendation. The asterisks indicate a conditional recommendation based on data from abstracts only.

Coates LC, et al. Nat Rev Rheumatol 2022;18:465-479.



H OspaTtreia pe BioAoyikouUg TTapayovTeG Oa
MTTOPOUCE VO KOBUOTEPNOEI TNV EEEAIEN O€
YwpIaoIKN apOpiTida

o
a1
o

N=464

o
I
o

=== Phototherapy (n=230)

Biologic therapy?

<
[72]
(al
5
5
20.30
3 (n=234)
'S 0.20 _
> P=0.027
2 0.10
3
o 0.00 —

0 1 2 3 4 5 6 7 8

Years

Incidence of PsA in PsO patients by treatment group—
phototherapy versus biologic therapy*

*People with moderate-to-severe psoriasis prescribed 25 years of bDMARDs or 23 nb-UVB phototherapy courses.
aTNF-a inhibitors (etanercept, infliximab, adalimumab), IL-12/23 inhibitor (ustekinumab) or IL-17A inhibitor (secukinumab).
bDMARD, biological disease-modifying anti-rheumatic drug; IL, interleukin; nb-UVB, narrow-band ultraviolet light B;

PsA. psoriatic arthritis;_PsO, psoriasis; TNF, tumour necrosis factor,

Gisondi P, et al. Ann Rheum Dis 2022;81:68—73.



Arthritis & Rheumatology / Volume 71, Issue 4/ p. 626-631

Brief Report

Regression of Peripheral Subclinical Enthesopathy in Therapy-Naive Patients
Treated With Ustekinumab for Moderate-to-Severe Chronic Plaque Psoriasis: A
Fifty-Two—Week, Prospective, Open-Label Feasibility Study

Laura Savage PhD, Mark Goodfield MD, Laura Horton PhD, Abdulla Watad MD, Elizabeth Hensor PhD,
Paul Emery MD, Richard Wakefield MD, Miriam Wittmann PhD, MD, Dennis McGonagle PhD, MD =«

First published: 22 November 2018
https://doi.org/10.1002/art.40778

210X0G: Na digpeuvnOei eav n u/s UTTOKAIVIKN evBeoOoTTABEIa 0€ aoBeveiC e
uéTpla/oofapr Pso, uttoxwpei pe ustekinumab

MéBobor: = N=73, pe pérplo/ocoBapn Pso, ol otroiol dev uttoBARBNKav o€
OUOTNMATIKA BepaTreia Kal OV giyov CUPTITWHOTO PSA,
vs N=23 uyiwv €0eAOVTWV TTOU ECETAOTNKAV UE U/S
» N=23 pe Pso = pe pAeypovwdeig aAAOIWOEIS OTOV U/S,
utroBAnBnkav oe Bepartreia pe ustekinumab yia 52 £B0.
ATtroteAéopara:

49,3% TWV a00evwyV pNE Pso—> eixe TouAdaxioTtov 1 pAeypovwon aAAoiwon
TNG €vleong
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»  ZTOX0G: Na digpeuvnBei dv n u/s UTTOKAIVIKE) EvOeoOoTTABEIO OE QOOEVEIC UE
METpIa/ooBapn Pso, uttoxwpei pe ustekinumab

» Mé&BodoI: = N=73, ue pérpia/cofapr Pso, ol otroiol dev uTToBARBNKAV o€
OUOTNMATIKA BepaTreia Kal OV giyov CUPTITWHOTO PSA,
vs N=23 uyiwv €0eAOVTWV TTOU ECETAOTNKAV UE U/S
» N=23 Jg Pso 2> pg @AeypovwoOEIG AAAOIWOEIG OTOV U/S,

utroBARONKav o€ Bepartreia pe ustekinumab yia 52 g80.
»  ATtToTEAEOoHATA:

&~

%2 | . | <H avaoToAn Tn¢ IL-12/23 yia Tnv Pso,
1" R, i QAIVETAI VO KATAOTEAAEI TNV UTTOKAIVIKI)
£, gvBeocotrabeia evrog 12 f0. OepaTtreiag
i | T—_— & n KataoToAn diartnpeital HEXPI TV

= Bl Chronic damage o

Se | ° eoouada 52

Duration of ustekinumab treatment (weeks)



OPO0010 EVALUATION OF THE RISK OF PSORIATIC
ARTHRITIS IN PATIENTS WITH PSORIASIS UNDERGOING
BIOLOGICAL TREATMENT. GLOBAL POPULATION STUDY
(TRINETX)

B. Joven-Ibafiez 1, R. Rivera 2, G. Hernandez 3, C. Garcia-Donoso 4, J. L. Pablos Alvarez °

» ZTOXOG: 2UYKPION TNG OUXVOTNTAC EMNPAVIONG PSA UETAEU aoBeVWV PE
Pso 1mou Aaupavouv BioAoyikr) Bepatreia 1ng R 2ng ypaupng
» Mé&Oodor: » N=199.875.420 - Avadpouik HEAETN aTTO TTAYKOOMIO DiKTUO
NAEKTPOVIKWY APYXEIWV
= AoBeveic pe Pso ywpic PsA - Eekivnoav BioAoyikh Bepartreia
1S ypappng Me avaotoAéa TNF (iTNF), 11L12-23, iIL17 & ilL23

11IL12-23 kai ilL23 = | ouxvoeTnTa ep@aviong PsA

vs iITNF & ilL17, T6c0 bionaive 600 kal og bio-experienced
aoBeveig

} ARD 83(Suppl 1) 2024



IL-23 therapy is associated with lower risk of developing
inflammatory arthritis, including PsA

100
.
& 90+
=
2
e
2
&
& 80
E —— TNFinhibitor
= ——IL-12/23 inhibitor
| ——I1L-23 inhibitor
704,
2/ ——IL-17 inhibitor
0 T T
0 1 2
Number at risk Time since index date (years)
(number censored)
TNFinhibitor 9874 (522) 5342 (4518) 3904 (5829) 2919 (6760) 2244 (7389) 1716 (7889) 1330 (8268)
IL-12/23 inhibitor 2873 (132) 1415 (1466) 1088 (1768) 843 (2008) 658 (2190)
IL-23inhibitor 1114 (130) 409 (729) 287(849) 181(954) 119(1013)
IL-17 inhibitor 1355(194) 468(917) 284 (1008) 180(1199) 130 (1246)

Figure 2: Time to inflammatory arthritis among patients initiating biological therapies for psoriasis (n=15501)

TNF=tumour necrosis factor. IL=interleukin.

Singla et al., Lancet Rheumatol March 6, 2023
52665-9913(23)00034-6

In a retrospective non-
randomized study in
15.501 patients with
psoriasis, risk of
developing
inflammatory arthritis
(including PsA) is
reduced among
patients who have
started anti-1L12/23 or
anti-1L23 therapy3


https://doi.org/10.1016/

i
Risk of developing inflammatory e
arthritis in patients with psoriasis
initiating treatment with biologics: A
population-based analysis

Bruce Strober, MD, PhD,"” Ahmed M. Soliman, MS, PhD,“ Chao Li, PhD,® Manish Patel, PharmD, MS,*
Ikenna Unigwe, PharmD, PhD,“ and Paolo Gisondi, MD*

Inflammatory Arthritis

Main Analysis

Psoriatic Arthritis

Main Analysis
P 1.44* 11.31
IL-17i -l IL-17i ——
1,31 1.25
IL-12/23i e IL-12/23i h—
i 1.90"* . 205"
TNFi L TNFi D e
; I 1 I 1 l I I
0 1 2 3 4 5

0 1 2 3 4
Hazard Ratio (Cl)
<+ —>

Hazard Ratio (Cl)
< —P

Reduced risk for

arthritis compared

to IL-23 inhibitors

Increased risk for Reduced risk for
arthritis compared arthritis compared
to IL-23 inhibitors to IL-23 inhibitors

Increased risk for
arthritis compared
to IL-23 inhibitors

JAAD, December 2024



Risk of developing psoriatic
arthritis in patients with psoriasis
initiating treatment with
different classes of biologics

Paolo Gisondi et al. Ann Rheum Dis. 2025 Mar.
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Emerging basis for PsA prevention based on therapy of psoriasis

""""""" SHARED GENETICS
IL-23/17 axis and other pathways

Shared innate immunity

’#@©

' ' /
A \ Dendritic Cell Monocyte Neutrophil
Shared intermediate lymphocyte populations

Emerging basis

for PsA Shared adaptive lymphocyte populations

prevention @ ‘

[ SHARED TREATMENT TARGETS

¥ :

IMMUNITY

TNF, IL-17, IL-23, PDE4, TYK2/JAK

} Clementina Lépez-Medina, Dennis McGonagle, Laure Gossec, Subclinical psoriatic arthritis and disease interception—
where are we in 2024?, Rheumatology, Volume 64, Issue 1, January 2025, Pages 56—
64, https://doi.org/10.1093/rheumatology/keae399
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IL-23: O Kupi1og PuOuiotiAg TG PAeypovig
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Najm et al. Nature reviews (2023) .
https://doi.org/10.1038/s41584-022-00874-5
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Neovascularization

Inflamed enthesis

Different tissue and prominent
pathogenetic mechanisms and
response to current drug
mechanisms of action
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IL-23 acts as a key
upstream regulator in
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Alatipnon Tou @AEyNovVWOOUG Kal HOPIOKOU
QTTOTUTTWMOTOG O€ PAIVOMEVIKA KOBapo dEpua

Avaloyia eNIdEPHIK®WV KUTTAPWV
CD8+ nou ekppalouv
CD103+CCR6+IL23R+ OTO UYIEG
0EpHA, OTO (PAIVOHEVIKA KaBapo
déppua (uno BioAoyiko napayovrta) &
OE EVEPYEG YWPIAOTIKEG BAABEeG?

% CD103+CCR6+IL23R+
v v v 2]
A1aKpPITOGC NANBUOHOC EMIOEPUIKWV T 40
CD8+ T KuTTApwWV OuVeKPPAlEl mﬁ y T
CD103, CCR6 «kai IL-23R, ot 2 1 Healthy
(PAIVOMEVIKA Kabapo OEpHQ, 9 2 anti-TNF/
unodnAwvovtac oOTl  KUTTapa e < E anti-IL12/23
IKavOTNTA va avTanokpivovTalr oTnv g Bl Active
IL-23, eEakoAoubouv va ugiocTavTal 4 I'T'I :
*\ Q\* X\
& K\
&é";«é\,{%&\
&y
v



O p6Aog TNG IL-23 oTNnVv XpovioTnTa TNG VOO OU Kl
OTO KUTTOPO MVAMNG

AuTd PNopPEi OTN CUVEXEIQ vd
diapoponoinfolv NEPAITEPW OE
kUTTapa Tgy, Ta onoia HETA ano

di1Eyepon ano Tnv IL-23,

Yno Tnv €nidpaon Tng IL-23, Ta
awpa T kUTTAapa diagpoponoiovvTdal IL-17A/F
o€ npoPpAeypovmwdn Th1l7 kuTtTapa IL-22

HnopoUV va noAAanAaociacToUv
1-5 TNF-a Kal va HETATPpAanouUV OE
IFN-y npoPAsypovwdn KUTTAPA
Th171-5

® +aILt'23
‘ 2 Igep
-E(EF}[;\ Inflammatory Differentiati B
IL-6 f N T cells on 4
\ IL-17 Psoriatic Tpy: ‘tissue-resident memory’ cell
Trea™ 119

Image adapted from: Hawkes JE, et al. J Immunol 2018; Bovenschen HJ, et al. J Invest Dermatol 2011; Soler DC, McCormick TS. J Invest Dermatol 2011; Watanabe R, et al.
Sci Transl Med 2015; Matos TR, et al. J Clin Invest 2017.



Ta Ty KUTTOPA MTTOPOUV VA EVEPYOTTOINOOUV EK
VEOU TNV VOO O, OKOMN KOl META OTTO XPOVIO
ATTOTEAECUATIKNG BepaTreiagl—2

- Ta T kUTTApa nou dinBouv TNV MpoTEIVOHEVOG HNXaVIOHOG
enideppida, HETATPENOVTAI OF ENAVEHPAVIONG TNG PAEYHOVIIG OTN
Tem KUTTApa kai dnuioupyolv Ywplacikn uno Tov Tyy KutTTapwv?
oTO O'I’]|J€i0 uia €l 5IKI:| IO'TIKI:| Healthy skin Lesional psoriasis Resolved psoriasis
HVAMN TNG vooou! Epemislg @ WER P

00 . 0
AuTd Ta KUTTapa diatnpouv Tn Dermi ek | 8

treatment

(p)\sypovd)an IKCIV(’)TI‘]TCI TOUG
yla £€WG KAl 6 xpovia PeTa TNV
ap&n Tn¢ Bepaneiac?

Clinical Disease
. CD4T cell Relapse trigger

. CD8 T cell

* Me 10 KaTaAANAo £peBioHa @ Acivated coarcD4 Tl g
HMOpoUV va EVEPYOI’IOII‘]GOUV IL-22 : mRNA expression '“
€K véou, va napadouv IL-17 1L-22: protein expression %
Kal va odnynoouv o€ unoTponn ’
g 1,3 Recruitment of In situ activation of
™G BACIBI’]C; cirgtﬁral;;r:g?cglls epidermal T cells

Image taken from Cheuk S, et al. J Immunol 2014.
IL, interleukin; mRNA, messenger RNA; PsO, psoriasis. Ty, tissue-resident memory.
1. Cheuk S, et al. J Immunol 2014;192:3111-20; 2. Matos TR, et al. J Clin Invest 2017;127:4031-41.3.Khalil et al. Inflamm
Res. 2020;69: 245-254.



Av MAPEUPBOUME MPWLUA ,TIPLV TNV
gykataotoon twv TRM,

UTApXEL TOavotnTa auth N LVAKA TG
vOoouU val aAAAEEL KOl EVOEXOUEVWG £TOL
va aAAaéeL n puokn mopeia tng

Ywpiaong;;;




MTropei n oTOXEUON TWV KUTTAPpWYV TRM va diatnpnRoel
TO PUIVOMEVIKA UYIEC OEPMUA VIO HEYOAUTEPO XPOVIKO
o1d0TNMA;

Fiveralr n unoBeon OTI N avacToAn TNG

IL-23 odnyei o€ peinon Tov
npoPAsypHovwdmwv kutTapwyv Thi71,..

IL-23 inhibitors | w22 |IL-23 inhibitors

IFN-
-..KAlw¢ kai
IL-6 f ua!won TV
— - - KUTTapwv Trmr n
+antigen ornoia 6gv HNOpPEI

va eNITEUYXOEI
HEOW TNG

/
Inflammator;§A avaoToAnG TNG

T cells _ - TeEAeoTIKNG IL-17
Differentiati g 1,2
on
& memory’ cell
N IL-17
IL-10

Image adapted from: Hawkes JE, et al. J Immunol 2018; Bovenschen HJ, et al. J Invest Dermatol 2011; Soler DC, McCormick TS. J Invest Dermatol 2011; Watanabe R, et al.
Sci Transl Med 2015; Matos TR, et al. J Clin Invest 2017.



ECLIPSE | Emippon Tou Guselkumab oTtov TTAnOucué
TWV T KUTTApWV

Frequency of CD8 Tpys Within Frequency of Treg Within CD3 T
&,, %*# .-
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@ ONL 0L 4 24 O O-NL 0L 4 2%
Week

Week

o Guselkumab
o Secukinumab

o Guselkumab
o Secukinumab

H ouxvornta Twv CD8+ Ty, o€ TpooBePANUEVO dEPUA PEIWONKE TNUAVTIKA TTEPIOCCOTEPO WE
Guselkumab og oxéon ue 10 Secukinumab tn Boopdda 24, kal TTapdAAnAa diatnpnBnkKe To
TTO00O0TO TWV T, UTTOOTNPICOVTOG TNV AVOOOTPOTIOINTIKA Opacn Tou Guselkumab

*guselkumab vs secukinumab, Week 24 +guselkumab vs secukinumab, Week 0 ~guselkumab, NL vs L &guselkumab, NL vs
Week 4 #guselkumab, L vs Week 24 %guselkumab, Week 4 vs Week 24 ~secukinumab, NL vs L &secukinumab, NL vs Week 4
#secukinumab - L-vs Week-4 %secukinumab, 1- vs-Week 24 p<0Q.05,-all comparisons.-L, lesional; Nl--non-lesional;- Tregs; T-
regulatory cells; TRM, tissue resident memory cells. Angsana J et al. 28th EADV Congress; October 9-13, 2019; Madrid, Spain,

D3T01.1D



H avaoToAn tTng IL23 ptropei va TPOTTOTTOINCElI TO OUVOETO
PAEYpHOVWOEG TTEPIBAAAOV OTO YWPIACIKO dEpHA

IL23R
Granzymes,
perforins -
7 IL17A* IFNG* T17 Pathogenic T17 cells Strongly down-
IL17A* IFNG* T17 regulated or
j 7N IL17F* IL10°T17 eliminated
Complex subsets of type 17 | IL17A* IFNG T17
T-cells (T17) in active disease, 4
pathogenicity not defined p— Non-pathogenic T17 cells Retained,
\, A Risankizumab IL17A* IFNG-T17 possibly protect.ive
( */‘ < o e IL17A* IL17F T17 N pabone:
A , *, Inflammatory cytokines = population
%, (IL-1B, IL-34)
’L"P R1GTAE Pre-pathogenic T17 cells )
Retained
IL26* IL17A" IL17F T17
IL17F* IL10* T17
K N Regulatory T17 cells
| | IL26* IL17A" IL17F T17 Not expanded
./ intermediates IL17F* IL10* T17

L with risankizumab
AER (Max|ma| clinical
A A

| 7 months after IL-23 mﬁ‘z‘n&

Lesional skin Lesional skin



H avaoTtoAn tng IL-23 ptropei va TTpoc@EPEl KAAUTEPA HOKPOTTPO0eoHa
ATTOTEAECHATA AOYW TNG ETIOPAOCTG TNG OTNV avaAoyia Treg TTpog
CD8+ TRM

H IL-23 ptropei va cudBAAEl oTnV ETIPOVE TG QAEYHMOVAS AKOMN KAl HETA
Tn Bepartreia.
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KNOCKOUT study: peiwon tou TAnbuocpuou TRM17 pe upnAn d6on
RZB tnv ¢Booudada 52

P =0.04
P=0.10
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NumberofCDS8 T

2RZB 300 and 600 mg are not approved doses for psoriasis.



GUIDE - Part 2: Biomarker

study

O1 aocBeveig pe pIKpn didpKeIa vOoou (<2 £€Tn) TTapoUCiacav
ypnyopoTepn opaAotroinon Twv TRM KUTTApWYV KATA Th BepaTreia
He GUS

CD8* TRM cell count (by SDD and LDD subgroups)

10 spD
. XXX Similar level to
T 8- i E non-lesional
+ : E
- :
5 67 1 ! 1 I
0 H
u 1
~ []
v)] H
8107 pp |
r | XXX XXX XX %
Ii 8- ' I o
T i [} Similar level to
2 6 : ) non-lesional
[ )
| ' [ [ | [
W0 non-lesional WO lesional W4 lesional W28 lesional W68 lesional
*x* Comparison with WO non-lesional
SDD Short disease duration
LDD Long disease duration

+0r*p<0.05,++or ** p<0.01, +++ or *** p <0.001
Angsana J, et al. Poster presented at ISID 2023; poster 587.




2ZNHUAVTIKA UPNAOTEPO TTOCOOTO aoBeVWYV pE MIKPR OIAPKEIO VOO OU (<
2 £€Tn) utr6 Guselkumab OepaTtreia TTETUXE YPNYOPOTEPO TTARPWG
KaBapo dépua
aPASI 0 (NRI)

100 - Time to absolute PASI=0 by disease duration

SDDvs. LDD at Week 28 p=0.0003* ~ 100 1
o
) — SDD (PSO symptoms <2 years; n=357)
o 01 — oo (PSO symptoms >2 years; n=523)
80 + § g0{ © Censored
]
2 Y 70+
2 o
b~ ] ] 60 1
g 60 5
S & 50
Q o i
d 0 401 i
o P |
c bt i
g 5 :
a E 201 | i
g a
10 1 |
g : Patients
% 0 - B i P atrisk
g spD|357 355 348 329 248 18 147 114 1
< oo 523 523 516 486 420 34k 303 2361 1
I I | I I | | | I
' ' ' ' ' ' 0 28 56 84 112 140 168 196 224
Weeks 0 4 8 12 16 20 24 28

Time to (first) PASI=0 response (days)
-#-5DD - disease duration <2 years (n=357)

MeyaAutepo nooooto SDD vs LDD aocBevwv nétuxav aPASI 0 ypnyopotepa

-#-LDD - disease duration >2 years (n=523)  -#-Overall (n=880)

(~8 eBdopadec)

*aPASI=0 and Week 28. +LDD: >2 years from onset of symptoms; SDD: <2 years from onset of symptoms. aPASI, absolute PASI; LDD, long disease duration; NRI, non-responder imputation; PASI,
Psoriasis Area and Severity Index; PsO, psoriasis; SDD, short disease duration; SRe, super-responder
Schakel K et al. ISDS 2021



2NHAVTIKA UPNASTEPO TTOCOOCTO 00BevWY PE MIKPR O1dpKEIa VOOOU (< 2
£€tn) utrd Guselkumab Bgpartreia TTETUXE YypnyopoTePa TTARPN £TTIAUCH

ovuyiag
Vs. Patients with SDD were less likely to have fingernail involvement at baseline than those with LDD.
SDD .pS  The severity of fingernail psoriasis was higher in both groups (mean NAPPA-CLIN*: SDD: 5.5+3.3; LDD:
5.7£3.3).1
NAPPA-CLIN 0 (as observed)! + SDD-SRs were significantly
more likely
to have completely clear
“® SDD-SR -@ LDD-SR fingernails at Week 68 than
100 LDD-SRst
p=0.0041 p=0.017" + The presence of nail
—0 involvement is considered
3 predictive of the development
of psoriatic arthritis.?3
—0 Achieving completely
56,5

symptom-free fingernails could
reduce the risk of PsA?

Proportion of patients (%)

These data underscore the
importance of early use of
GUS, especially in patients
with nail involvement, to
68 increase the chances of
disease modification?

n= 48 47 a4 44
n= 73 73 71 69

*Patients with NAPPA-CLIN >0 based on fingernails at baseline; tTwo-sided two-group normal approximation Wald Z-test (SRs vs. non-SRs; SDD-SRs vs. LDD-SRs)

Post hoc @nalysis; nominal p-values; NAPPA-CLIN data shown include fingernails only.

GUS, guselkumab; LDD, long disease duration; NAPPA-CLIN, Nail Assessment In Psoriasis and Psoriatic Arthritis—Clinical; PsA, psoriatic arthritis; SDD, short disease duration; SR, super responder.
1. Schakel K, et al. Presented at AAD, Orlando, USA, 7-11 March 2025. P62281; 2. Williamson L, et al. Rheumatology 2004;43:790—4; 3. Langenbruch A, et al. Br J Dermatol 2014;171:1123-8.



£yKapn nopEupaon HE tTnv
avaotoAng tng IL-23

»TOAAQ UTLOGXOMEVN
>OLVOOOTIOLNTLKY) 6pdon D emniotpod
OTO LYLEG mepLBaAAov




« 'Avdpag 52 eTwv

- BMI: 31,02 g/m?2

« AInwdec Nnap, Ynépraon, AilaBATnNG — Metabolic
Syndrome

« Mpwnv HCV €xel kavel ekpifwaon 1kou @opTiou HCV
RNA(-),npo 13€Tiag

«  Mn-kanvioTng

«  OIKOYEVEIAKO 1I0TOPIKO: adepPOG HE Pso

« PsO o€ nAikia 25 eTov > 27 €Tn

KAINIKH EIKONA npiv TnV évap&n Tng Oepaneiag :

- Ywpiaon kara nAdakag: PASI 10,4
« E181KN evTOnIOoN: TPIXWTO KEPAANG
NPWKTOYEVVNTIKN NEPIOXN

 Wowplaogikn Ovuyia: NAPSI 10 (>1)
« EvOecimida : ano 2 €Tiag, LEI 1/6

- DLQI: 15

NponyoUUEVEG OEpaneieg

v' TonIKEG

v Apremilast (30c 2018)
yia 6 prveg,
dlakonmn AOyw N
KAIVIKNG avTanokpiong
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OQTOrPA®IEZ ANO TO NMPOZQMIKO APXEIO META ANO IPANTH ZYNAINEZH AZOENQN
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OepaneuTiKEG EnIAoYE
YEG IL12/23

® AY
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@ Risankizumab

« Anti-TNF

« JAKis




Atrodpoun evOeaiTIONG KAl OAKTUAITIONG ME TRV AVAOTOAN
™nG IL-23

Pooled data from the KEEPSAKE-1 and -2 studies in patients
with PsA receiving RZB versus PBO at 24 weeks (NRI-C)?

Resolution of enthesitis and dactylitis at Week 24

100 ~
90 A
80 -
70 - 68.1*
60 -
50 -
40 - 34.8
30 A
20 A

PBO (n=481)  mRZB 150 mg (n=483)

48.4* 51.0

Proportion of patients (%)

Enthesitis Dactylitis

*P<0.001 vs placebo; Tp<0.05 vs placebo.

ACR,AmericanColtege of Rheurmnatology;-Cl,confidence irtervat; GUS; gusetkumab; \NRt; nor=responder imputation; NR€, non-responder-imputation incorporating muttipteimputation-to handle data missing due
to COVID-19 infection or logistical restriction; PBO, placebo; PsA, psoriatic arthritis; Q4W, every 4 weeks; Q8W, every 8 weeks; RZB, risankizumab.

1. Kristensen LE, et al. Ann Rheum Dis. 2021;80:1315-6; 2. Mease P, et al. Lancet. 2020;395(10230):1126—-36.



Ta TTOO0O0TA UTTOXWPENONG TNG EVOETITIONGS KAl TNG
OakTUAITIOOG diatnpnBnkav yia 148 eBOouadeg pe 10
risankizumab

Pooled KEEPsSAKE-1 and KEEPSAKE-21

: . Resolution of enthesitis
Resolution of dactylitis

Resolution of enthesitis

and dactylitis

10$§O-controllefd Open-label extension 10%éo-controlleid Open-label extension 10%8-0-c0ntrollefd Open-label extension
(NRI-C) (NRI-MI) (NRI-C) | (NRI-MI) (NRI-C) | (NRI-MI)
80 A 80 - 80 - |
O : : :
S i i .
D 60 - T¢TTI*:F”F¥I59.5 60 - i 60 - TI$TTT¥${%§
s | ppFTTRT | ittt
< 7 § 7l 1 I
&40-115#, | 40 1 | 0 {714
c : ! .
Q E : y .
IS ! 5 i
QO 20 - : #* PBO (n=448) 20 A i # PBO (n=204) 20 A : B PBO (n=147)
| PBO/RZB (n=448) . PBO/RZB (n=204) : PBO/RZB (n=147)
¥ RZB (n=444) | #® RZB (n=188) : ¥ RZB (n=128)
O TT T T ; L I I L 0 T T 1 T T T T T T 0 TT T 1 T T 1T 1T 1T 17711
( 2 52 10 148 ( 2 52 10 148 0 2 52 10 148
4 0 4 0 4 0

Risankizumab is not approved for PsA in all countries. Please refer to individual summaries of product characteristics (SmPCs) for guidance on
prescribing specific treatments.

KEEPSAKE-1 included patients with an insufficient response to conventional systemics (biologic-naive); KEEPSAKE-2 included a mixed population of 50%
biologic-naive and 50% biologic-experienced patients.

Cl, confidence interval; IL, interleukin; NRI-C, non-responder imputation incorporating multiple imputation to handle missing data resulting from COVID-19; NRI-
ME nhen-responder imputation incorporating muttiple imputations-to-handte- missing data-due-to-COVID-19-and-geopotitical conflict; and -all-other-missing-data
treated as non-responders, including missing data and patients who received rescue therapy; PBO, placebo; PsA, psoriatic arthritis; RZB, risankizumab.

1. Kwatra SG, et al. AAD, San Diego, 8-12 March 2024. Poster P51651; 2. Kwatra, SG, et al. Dermatol Ther (Heidelb). 2024;14:1517-1530.



H avaoTtoAn TnG IL-23 TTpoopEpEl HOKPOXPOVIO UPNAR

OVTOTTOKPIOT OTO OEPUA

« LIMMitless OLE trial of risankizumab through 6 years (mNRI)!
PASI 100 9 mNRI =@ LOCF =@ OC
100 -
80 4
64.4 62.8
= 61.3  61.0 60.4 606 60.6 60.4 609 61.5 61.8 621 59.5 60.7 61.4 60.4
= - :;g :gg 614 611 605 609  60.3 :gg 02 608 616 614 616 605 OAZ 604 61.3 606 62.1
8 60 - 54.3 . ; - & ——l)
c -0~ ——
= 55.4 54.4 54.2
©
o 40 4
15.1
20 115.0
1.2
- {0 Base study LIMMitless?
0 r—T——T—TTrrF-rrTT-TT-TTTTrTrT7TTTT—TTTrTrTrTTr--’r-r--rrrrrrrrT T T T T T T T T T T T T
Weeks 0 4 81216 28 40 52 64 76 88 100 112 124 136 148 160 172 184 196 208 232 256 280 304
Patients, n
o= mNRI 897 897 897 897 897 897 897 897 897 87 897 87 897 897 897 897 897 897 897 897 897 897
897
~e- LOCF 838 807 897 807 897 807 807 807 807 897 897 87 897 897  8OT 897 87 897 807 897 897 807
897
.= OC 885 897 892 895 888 875 860 857 846 840 8§16 815 801 790 773 770 667 571 736 707 689 B11°
889
883

aBecause of differences in base study lengths, some patients enrolled in the LIMMitless study earlier than 52 weeks; bOngoing patients (611 of 656) completed the assessment visit at Week
304; 45 ongoing patients have reached

the assessment window but have not yet completed the assessment visit at Week 304.

LOCEF, last observation carried forward; mNRI, modified non-responder imputation; OC, observed cases; OLE, open-label extension; PASI, Psoriasis Area and Severity Index; RZB,

risankizumab.

Papp KA, et al. European Academy of Dermatology and Venereology Congress (EADV 2023), Berlin, 11-14 October 2023. Poster P2428.
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As the study is ongoing, not all patients have reached each timepoint at the time of this interim data cut. Error bars represent 95% confidence interval based

on the normal approximation. NAPSI, Nail Psoriasis Severity Index; PSSI, Psoriasis Scalp Severity Index; PPASI, Palmoplantar Psoriasis Area Severity Index;

LOCEF, last observation carried forward; mNRI, modified non-responder imputation (imputed patients who discontinued due to worsening of symptoms

at non-responders, all other missing data handled using mixed effects model).

Elewski BE, et al. Poster presented at: the 31st Congress of the European Academy of Dermatology and Venerology, September 7-10, 2022, Milan, Italy. Poster P1551.
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Error bars represent 95% confidence interval based on the normal approximation.

LOCEF, last observation carried forward; NAPSI, Nail Psoriasis Severity Index, PSSI, Psoriasis Scalp Severity Index; PPASI, Palmoplantar Psoriasis
Area Severity Index; mNRI, modified non-responder imputation (imputed patients who discontinued due to worsening of symptoms at non-
responders, all other missing data handled using mixed effects model).

Elewski BE, et al. Poster presented at the 31st Congress of the European Academy of Dermatology and Venerology, September 7-10, 2022,
Milan, Italy. Poster P1551.
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« Avdpag 22 eTwv

« BMI 22 g/m?

« PsO o€ nAikia 12 eTov > 10 €1n MNponyoupeveg
Ospanegieg
« 'Ayxoc, kata®Aiwyn (uno aywyn) ano 1o 2016, v CsA |
ZTIYHATIOHOG v Tonikn Bepaneia

KAINIKH EIKONA npiv TnV €vap&én Tng
@epaneiag:

- Ywpiaon: BSA 20, PGA 4, PASI 20.2
« EIBIKEG EVTONIOEIG: TPIXWTO KEPAANG

NPWKTOYEVVNTIKN NEPIOXN

« EvOecoiTida : ano £roug, LEI 2/6

- DLQI: 28



EBdopada 0 (npiv TNV Evapén Tng 606ong)

} OQTOIPADIEZ ANO TO MPOZQMIKO APXEIO META AMO FPANTH ZYNAINEZH AZOENQN
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VOYAGE 1&2, ORION,
ECLIPSE

Skin

H ypiyopn atroTEAECHATIKOTNTA TNG BEpaTTeiag HE
Guselkumab péxpl Tnv efdopdada 12

BeAtiwon Evéidpecou PASI Score armno to Baseline tig 12 npwteg eBdopadeg uno
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Relative Median PASI Score
Improvement from Baseline (%)
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Oepanceia pe Guselkumab

932
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H% 592.5

Weekd Week8 Week12
(n=496) (n=496) (n=49%)

VOYAGE 2

Weekd Week8 Week12
(=329) (n=329) (n=329)

VOYAGE1

Weekd Week8 Week12
(n=531) (n=531) (n=527)

ECLIPSE

Weekd Week8 Week12
(n=62) (n=62)  (n=61)

ORION

O1 aoBeveic nou €AaBav Bepaneia pe GUS napouciacav uwnAa

enineda BeAtimong PASI >90% Ttnv gBdopada 12 > pera ano 2

MOvo dOOEIG.

GUS: guselkumab; PASI: Psoriasis Area and Severity Index.
Papp et al. Presented at AAD New Orleans, United States, 17-21 March 2023. P42175.
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week

>80% aoBevwv uno GUS
Oepaneia eniTuyxavel oxedov
kKabapo

>50% aocOevwv uno GUS
Oepaneia enmiTuyxavel nAnpn
kKa0apon dEpHATOG

4 Includes patients randomized to GUD at baseline and those randomized to PBU at baseline who crossed over to receive GUS at Week 16. NRI through Week 48, then TFR beyond Week 48
ADA, adalimumab; ADA—GUS, ADA crossover to GUS group; GUS, guselkumab; PASI, Psoriasis Area and Severity Index; PASI 90, =2 90% improvement from baseline in PASI; PASI 100, 100% improvement from

baseline in PASI; PBO, placebo; PBO—GUS, PBO crossover to GUS group; TFR, treatment-free remission.
I. Reich K, et al. Br ] Dermatol. 2021;185:1146-59., 2. Papp K, et al. Poster presented at AAD 2022; poster 33270..
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VOYAGE 2

To GUS oupBaAAel o€ uPpnAd TTOO00TO aoBevwy va diaTtnpouv
XOMNAG TO YUuXOAOYIKO (POPTIO AyXOUGS Kal KATAOAIwnG o€ BaBog
SeTiaGg
Proportion of patients with anxiety
and Depression By treatment

group' % patients with Hospital Anxiety and Depression Scale
(HADS-A>8) (HADS) score?

HADS-A Score <8 HADS-D Score <8

100
100

833

& ommsgpoofTlNy

80.5

80 4 —0

Proportion of patients with
anxiety (HADS-A = 8) (%)

60 60

40
Week 40

20 20

=
Proportion of Patients (%)
Proportion of Patients (%)

o= Guselkumab Adalimumab-Guselkumab
—+=—Guselkumab Adalimumab-»Guselkumab

100 124 15 172 204 228 252 100 124 156 172 204 228 252

Weeks Weeks
GUS* n= 651 612 585 554 651 612 585 554

104 ADA-GUS n= 204 197 186 174 204 197 186 174

Proportion of patients with
depression (HADS-D = 8) (%)

Guselkumab was more effective in improving depression

Week

and anxiety symptoms vs PBO or ADA

—8— Placebo —A— Guselkumab  —B— Adalimumab

Efficacg was analyzed for all guselkumab-treated patients using treatment failure rules (TFRs).

*Includes patients randomized to guselkumab at baseline and those randomized to placebo at baseline who crossed over to receive guselkumab at week 16 (HADS scores not collected in VOYAGE 1). HADS, Hospital
Anxiety and Depression Scale; HADS-A < 8 (no anxiety); HADS-D <8 (no depression)

1. Gordon KB et al. J Eur Acad Dermatol Venereol. 2018 Nov;32(11):1940-1949. doi: 10.1111/jdv.15012. Epub 2018 Jul 18. PMID: 29706008.., 2. Savage L], et al. Poster presented at EADV 2022; poster P1581.
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YywnAn anmoteAsouarikéornra GUS ornv amodpoun Tng
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EvOsoitida (NRI)13
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Proportion of patients (%)

Week 24 Week 52 Week 100

BGUS g4w  mGUS g8w  mPBO > GUS g4w

PsA, Psoriatica Arthritis; NRI, non-responder imputation; GUS, guselkumab; PBO, placebo; g4w, every four weeks; q8w, every eight weeks, GUS, guselkumab;
NRI, non-responder imputation

*p<0.05 vs. PBO; **p<0.001 vs. PBO. Unadjusted (nominal), not controlled for multiplicity; interpret only as supportive.

+Data are based on patients with enthesitis at BL (n=170 with GUS g4w, n=158 with GUS g8w, n=178 with PBO > GUS g4w) and include the application of
missing data handling rules (imputed as no_response/no_change from baseline if missing)..

1. Coates, L., et al,, (2021) Annals of the Rheumatic Diseases, pp.annrheumdis-2021-220991; 3. Coates L, et al. EULAR, Milan, Italy, 3 5t May—I*t June 2023. Poster 0027
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O1 anti-IL23 Trapouciacav TNV NEYOAUTEPN £TTIRIWON
PAPHAKOU O€ OXEOT ME TOUG UTTOAOITTOUG B1IOAOYIKOUG
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Time from drug initiation Time from drug initiation

Ustekinumab KM
Adalimumab KM

Secukinumab KM
Ixekizumab KM

Guselkumab KM

Brodalumab KM

Risankizumab KiI
Ustekinumab FPI
Adalimumab FPM
Secukinumab FPI
Ixekizumab FPM
Guselkumab FPM
Brodalumab FPM
Risankizumab F:

Kaplan—Meier and populati‘a[a%éggél)rvival curves from the flexible parametric model for biologic therapies. The s()%%?’rgssr()present the 95% Cls of the FPM curves. BADBIR, British

Association of Dermatologists Biologic and Immunomodulators Register; Cl, confidence interval; FPM, fixed parametric model curve; KM, Kaplan—Meier curve.

Yiu ZZN, et al. Late breaking presentation at EADV 2023; presentation D1T01.1K.



Disease interception

Prognosis and
intervention

AocOBeveig pe Pso &
TTAPAYOVTEG KIVOUVOU

PsA:

Hlayxuoapkia % Ta bDMARDSs @aiveTai va
>OIKOYEVEIOKO 10TOPIKO oulBdaAAouv oTnv

Noxia avaxaitnon Tng véoou

>EkTeTOUEVN PSo

IL, interleukin; PsO, psoriasis.

1. Suri A. 2019. '1: Disease Interception in Autoimmune Diseases: From a Conceptual Framework to Practical Implementation’, in
} Zhou, H and Diane, R. (ed.) Quantitative Pharmacology and Individualized Therapy Strategies in Development of Therapeutic
Proteins for Immune-Mediated Inflammatory Diseases. Wiley & Sons Inc. 1-23.
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