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[L-23 induces spondyloarthropathy by acting on ROR-yt*
CD3*CD4 CDS8™ entheseal resident T cells

Entheses

0% Naive

hAATmc

CD8 ——» IL-22 ———»

IL-23mc

IL-23mc

Day 6
QAeypovy ™G €vBeong tnv NUEPA 6 META TN
xopnynon ug IL-23mc (katw oepa) o€ CUYKPLON ME
Vv opada eléyxou Omou xopnynonke avOpwrivn
al avti-tpudivn mc (hAATmc, mdvw oepad) ot
B10.RIll movtikia.

Day 18
lotoAoyLka euprpaTa TG vOoou
TOU TIEPLOCTEOU KOlL TNG EKTTTUENC
TWV 00TEOBAACTWY TNV NUEPQ 18
LETA TN Yopnynon ota B10.RIll
TovTikLa.

* Oplo tevovta - ooToU Sherlock JP et al. Nat Med 2012:18:1069-76



[L-23 induces spondyloarthropathy by acting on ROR-yt*
CD3*CD4~CD8 entheseal resident T cells

Aortic root and valve

. 3.38%
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IL-23 expression
induces aortic root
inflammation

Sherlock JP et al. Nat Med 2012;18:1069-76



IL-22 induces a bone remodeling program

Assessment of pSTAT3 by flow 9%

— 27.5%| 3

cytometry of the osteoblast © 1 | 1 M 1

cell line CRL-12424 without < | : ?‘J . ;%‘J ]

stimulation or after stimulation 2 ; & : o ]
with IL-6 or IL-22. VGAM e W]
Unstimulated IL-6 stimulated IL-22 stimulated

Molecular profiling of gene expression
in paws 20 d after administration of
IL-22mc or IL-23mc

Sherlock JP et al. Nat Med 2012:18:1069-76



Ustekinumab: unxaviouoc¢ dpaanc

glval éva mAnpw¢ avBpwrivo HovokAwVLKO 1gG1k avtiowpa
OUVOEETAL PE ELOLIKOTNTA UE TNV KOV TIPWTEIVLKA uTtopovada p40 twv IL-12 kat IL-23.

avooTéAAeL TN Blodpaotikotnta Twv IL-12 kat IL-23 epmodifovtag tnv p40 va ouvdeBel pe
tov untodoxea IL-12RB1 mou ekdppaletal otnV entPAVELA TWV AVOCOKUTTAPWV.

dev umnopet va cuvdebel pe tnv IL-12 4 tnv IL-23 1tou elval Adn cuvdedepéveg e
erupavelakoU g kuttaptlkoUg umodoyxeic IL-12RB1

IL-23
\ IL-12

NK Q T KUTTOPIK
HepBpavn

- / Ustekinumab SPC.

z ’ Torti DC, Feldman SR. J Am Acad Dermatol. 2007;57(6):1059-68.
n l‘l‘a Trinchieri G. Nat Rev Immunol. 2003;3(2):133-46




Ustekinumab: unxaviouoc¢ dpaonc

glval éva mAnpw¢ avBpwrivo HovokAwVLKO 1gG1k avtiowpa
OUVOEETAL PE ELOLIKOTNTA UE TNV KOV TIPWTEIVLKA uTtopovada p40 twv IL-12 kat IL-23.

avooTéAAeL TN Blodpaotikotnta Twv IL-12 kat IL-23 epmodifovtag tnv p40 va ouvdeBel pe
ToV TPWTEIVIKO uTtodoxéa IL-12RB1 mou ekPppaletal otnV EMLPAVELA TWV OVOCOKUTTAPWV.

dev umnopet va cuvdebel pe tnv IL-12 } tnv IL-23 1tou elvatl Adn cuvdsdepéveg e
erupavelakoU g kuttaptlkoUg umodoyxeic IL-12RB1
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IL-23
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IL-12 -
-\ ustekinumab ustekinumab

NK Q T KUTTOpIK
HEUBpPAvn

[/ J 4
OXl 0'1 P«a Ustekinumab SPC.
Nestle FO, Conrad C. J Invest Dermatol. 2004;123(6):xiv-xxv.




Ustekinumab: Mnxaviopog dpdaong'-*

( )
To avtiowpa cuvdéetal otV
untopovada p40 twv IL-12 ko IL-23,
OLTLOTPEMOVTOG TNV OUVSEDH LE TOUG
KUTTOPLKOUG TOUG UTTOSOXELG TNV
eMLpAVELA TOU KUTTAPOU
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AmotpEmneton n Meiwon tng
Stadoponoinon kot TaPaywyng

’ KAWVLKN EMEKTOON TWV } TWV KUTTAPOKLVWV TNG
Thl kauw Th17 dAeypovig
. J . J
Thi TNF-a
IFN-
X e
X TNF-a
i IL-17
IL-22
1. Gately MK, et al. Annu Rev Immunol. 1998;16:495-521.
2. Wilson NJ, et al. Nat Immunol. 2007;8(9):950-7.
3. Nickoloff BJ, Nestle FO. J Clin Invest. 2004;113(12):1664-75.
4, Nestle FO et al. J Invest Dermatol. 2004; 123:xiv-xxv.
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Safety and Effectiveness of Ustekinumab

for PsSA over 6 Months
BioTRAC

* 63 PsA patients treated with UST were included from BioTRAC
« Pts were biologic-naive or treated with only one biologic prior to enroliment

Clinical Outcomes at 6 Months
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« 36 AEs were reported by 21 pts through month 6; the majority were mild

Arendse et al. ACR 2017 #612.



Minimal disease activity in 34 PsA patients
with ustekinumab: 24-week real-world study

Kpirrjpia MDA EBdouada 0 EPSoudada 24 Tiun p

OXI MDA TJC (0-68) 7,0+4,2 1,6+1,4 0,001
N SJC (0-66) 15£15 0,3+£0,5 0,01

0 PASI (0-72) 154+9,5 1,8+£4,.2 0,001

2915 A’ BSA (%) 58+17,2 3+10,5 0,001

70,5% Moyos aobevolc VAS | 5gaiga | 96476 001

PtGA (0-100 mm) 58,1+158 | 10,3+7,9 0,01

K HAQ (0-3) 1,2+0,8 | 0,1%0,4 0,01

M oo Tauela 21+35 | 05£12 0,01

MDA (%) 0 70,5 0,01

Napolitano M. Clin Rheum 2017



NMNoocoo16 acBevwy (%)

Ustekinumab for the treatment of PSA-
results of the first interim analysis
of the non-interventional study sustain

EKTiMNON TG ATTOTEAECHATIKOTNTAS KAl TNG ac@AAglag Tou ustekinumab
a1ré laTpoug Kal Toug aocleveic (v=400) Tnv eBdopdda 16

60 g s T
50 44,8

40,2 43,8
40 3273 4T T
S e T S —
P —

oA kalry

latpog AcBevng latpog AcBevig

B Ko

AmnoteAeopatikoTnTA Acdalera

Wendler J. et al. Scientific Abstracts - Abstract ABO763



14 weeks after infusion of IFN

M.A. D’Agostino et al Ar Res Ther 2007



Worsening of cortical abnormalities
and calcific deposits, despite TNFi

» 197 pts starting TNFI
» Power Doppler of 14 peripheral entheses

» Significant decrease at 6 months
* Entheseal morphologic abnormalities
* Intraenthesis and Perienthesis PD
* Bursitis
BUT!

» Worsening of cortical abnormalities
and calcific deposits despite TNFi

Naredo et. et al , J. Rheumatol 2017
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Ustekinumab is superior to TNFi
in resolving enthesitis in PsA patients (n=47)

ECLIPSA Study

AocOeveic mov nétuyxav SPARCC=0 peta amo 6 PAVES

10,8

Ustekinumab

Elizabeth G. Araujo EG et al. ACR 2017, ABSTRACT NUMBER: 881



Xpovog rapapovig otn Bepatreia Twv acOevwyv pe W ko WA:
1" BioAoyikn OepaTtreia (NS)

PSOLAR
(n=12.095)

First-line therapy

1.0
—— Ustekinumab
—— Infliximab
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Menter et al. J Eur Acad Dermatol Venereol. 2016 Suppl.



Xpovog mrapapovig otn Bepartreia Twv acOevwyv pe W kai WA:
2" BioAoyikn Bepartreia (NS)

PSOLAR

(n=12.095)
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Menter et al. J Eur Acad Dermatol Venereol. 2016 Suppl.



Xpovog mrapapovig otn Bepartreia Twv acOevwyv pe W kai WA:

Proportion of patients continuing therapy

1.0

0.8

0.6 =

0.4 -

0.2 -

0.0

3" BioAoyIKNA BepaTtreia

PSOLAR
(n=12.095)
—— Ustekinumab
— [nfliximab
—— Adalimumab
—— Etanercept
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Menter et al. J Eur Acad Dermatol Venereol. 2016 Suppl.



12-month ustekinumab survival in PsA
was significantly higher in naive than in TNF-IR
BIOPURE n=160

1,07 I naive
-="*TNF-IR
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lannone et al Clin Rheum 2018



XapaKTnNPIOTIKA ao0evwyv
PeupatoAoyikf) KAivikip NNA

AoO¢eveic

13
HAikia 47.53 = 2.53
luvaikec 6 ( 46%)
Aiapkeia pwpiaong (€tn) 11.1 £ 34
Aiapkeia apBpitido¢ (€1n) 46 1.4




XopaKTNPIOTIKA aoOEVWYV
PeupatoAoyikn) KAivikip NNA

Mponyouusvoc BioAoyIk6¢ 9 (69.2%)
Infliximab 5
Etanercept 3
Adalimumab 3
AuUo (2) BioAoyikoU¢ 1
Auo (3) BioAoyikouc 1
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ACR 25,50,75 avTatrokpioeig €wg 3 €Tn

ACR response (%)
N
T

60.5
-—- ACR 20

375 & ACRS0
"= g = ® ©®

203 = ACRT70




Minimal Disease Activity ota 3 £€Tn

MDA

Bl 76.92% MDA
Bl 23.08% non-MDA

Total=13



AVETTIOUUNTEG EVEPYEIEG

Noipwén avwrépou/karwrépou
avATTVEUOTIKOU

15 (o€ 13 aoBeveig)

OupoAoiuwén




™M

e ['uvaika 61 eTwVv.
o EkteTapEvo Ywplaoikd ecavonua TpIXwWToU KEQAANG, Kopuou
KAl AKpWwV

PASI SCORE: 26.8

Head and Neck Upper Extremities

SKIN AREA INVOLVED 2 palms SKIN AREA INVOLVED 13 palms
AREA SCORE AREA SCORE

REDNESS 2 REDNESS 2
THICKNESS 1 THICKNESS 2

SCALE 2 SCALE 2
TOTAL: 1 TOTAL: 4.8
Trunk Lower Extremities

SKIN AREA INVOLVED 25 palms SKIN AREA INVOLVED 32 palms
AREA SCORE AREA SCORE

REDNESS 2 REDNESS 2
THICKNESS 2 THICKNESS 2

SCALE 2 SCALE 2

TOTAL: 9 TOTAL: 12



* ApBpiTIOQ
[MXK Ag, MTO duow, yovartog AE
* AxIAAEIOC TEVOVTITIOO Ap

CRP: 35 mg/l (0-5)
TKE: 75

TJ: 7

SJ. 7

DAS5Esr): 650
DAS,gcrpy: O, 7
PtGA: 9

PhGA: 9




Ytrépraon, XArll, diaueon TTVEUPOVOTTABEIQ, CUXVEC AOIMWEEIC
KATWTEPOU AVATIVEUOTIKOU PE voonAeie¢ oto NoooKkopEio
Avettituxng aywyn (amo 2003 ye MTX, CyA, infliximab)

Ustekinumab atrd 10/15

2.NUAVTIKA BEATIWON TOU £€avOAUATOC ATTO TNV TTPWTN £yXUON
Kal diarnpnon yia 3 £€tn (BeAtiwon PASI 75)

PASI SCORE: 5.7

Head and Neck

SKIN AREA INVOLVED
AREA SCORE
REDNESS

THICKNESS

SCALE

TOTAL:

Trunk

SKIN AREA INVOLVED
AREA SCORE
REDNESS

THICKNESS

SCALE

TOTAL:

0 palms

0

¢

Upper Extremities

SKIN AREA INVOLVED 2 palms
AREA SCORE

REDNESS 2
THICKNESS 2
SCALE 0

TOTAL: 1.6

Lower Extremities

SKIN AREA INVOLVED 4 palms
AREA SCORE

REDNESS 2
THICKNESS 2
SCALE 0

TOTAL: 3.2 “
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« YTroxwpnon £vOeaiTidag



10/2015

CRP: 35 mg/l (0-5)
TKE: 75

TJ.7

SJ. 7

DAS 5EsR): 6,0
DAS,5crpy: O,7
PtGA: 9

PhGA: 9

3/2018

CRP: 2 mg/l (0-5)
TKE: 25

TJ: 1

SJ: 0

DASgesr): 3,11
DAS,5crp): 2,2
PtGA: 2

PhGA: 2

« XWwpic ooBapEC AOINWEEIC



AA
* AvOpag 64 eTwv.
o EkTeTapEVO YWPIaoIKO CavOnua TpIXWTOU KEPAANC, KOPHOU

KAl AKpWwV

PASI SCORE: 18.8

Head and Neck Upper Extremities

SKIN AREA INVOLVED 1 palms SKIN AREA INVOLVED 12 palms
AREA SCORE AREA SCORE

REDNESS 2 REDNESS 2
THICKNESS 1 THICKNESS 1

SCALE 1 SCALE 2
TOTAL: 0.8 TOTAL: 4
Trunk Lower Extremities

SKIN AREA INVOLVED 20 palms SKIN AREA INVOLVED 26 palms
AREA SCORE AREA SCORE

REDNESS 2 REDNESS 2
THICKNESS 2 THICKNESS 2

SCALE 1 SCALE 1

TOTAL: 6 TOTAL: 8



ApBpiTida

XK Ap, MTO duow, NAK apow (ue duokoAia Badiong)
AxiAAgloG TevovTiTida AE
YTréptaon
Opoupotrevia (50.000) (utrd peBuATTPedVICOAGVN, alaBeloTTpivn)
2TEQAVIAia VOOOG- ayyeloTTAaoTIKA AE OoTE@AVIAIAC

CRP: 17 mg/l (0-5)
TKE: 10

TJ:5

SJ:5

DAS,gesr): 4,79
DAS,5crp): 0,14
PtGA: 9

PhGA: 8




o Ustekinumab atrd 2/15

e 2NMavTIKA BEATIWON TOU £CaVONUATOC ATTO TNV TTPWTN £yXUON
Kal diatpnon yia 3 €tn (BeAtiwon PASI 80)

PASI SCORE: 2.7

Head and Neck Upper Extremities

SKIN AREA INVOLVED 0 palms SKIN AREA INVOLVED 1 palms
AREA SCORE AREA SCORE

REDNESS 0 REDNESS 1
THICKNESS 0 THICKNESS 2
SCALE 0 SCALE 0
TOTAL: (1] TOTAL: 0.6
Trunk Lower Extremities

SKIN AREA INVOLVED 1 palms SKIN AREA INVOLVED 2 palms
AREA SCORE AREA SCORE

REDNESS 1 REDNESS 1
THICKNESS 2 THICKNESS 2
SCALE 0 SCALE 0

TOTAL: 0.9 TOTAL: 1.2 “
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« YTroxwpnon evOeaiTidag



2/2015

CRP: 17 mg/l (0-5)
TKE: 10

TJ:5

SJ: 5

DAS,gEsRr): 4,75
DAS,gcrp): 2,14
PtGA: 9

PhGA: 8

4/2018

CRP: 1,5 mg/l (0-7)
TKE: 10

TJ: 1

SJ: 0

DAS,5esr): 2,4
DAS,5crpy: 2,1
PtGA: 2

PhGA: 2

« BeAtiwon Bpoppotreviacg (150.000)
e XWPIC ETTITTAOKEC ATTO TO KAPOIAYYEIAKO



Interleukin-12 and Interleukin-23 Blockade
In Leukocyte Adhesion Deficiency Type 1

N. Moutsopoulos, St. Holland et al NJM 2017



Interleukin-12 and Interleukin-23 Blockade
In Leukocyte Adhesion Deficiency Type 1

Gingival Tissue Skin from Sacral Wound
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N. Moutsopoulos, St. Holland et al NJM 2017



A Inflammation of Gingival Tissue
Before Treatment 3 Wk after Treatment 14 Mo after Treatment

B Clinical Inflammation C IL23A mRNA Expression D IL17A mRNA Expression
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To Ustekinumab otnv Ywpilaoikn ApBpiTidoa -
KaOnuepivy KAIvikn MNMpakTIKA
« ATTOoTEAEOMATIKO (apBOpITIOQ, £VOETITIOO, £€AVONUQ)
* Makpoxpovia dlaTripnon TOU OTTOTEAECUATOC

* Euvoiko mTpo@iA acealsiac
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AvaotoAn I1L12-23 & Aolpwéelg

e Psoriasis Longitudinal Assessment and Registry (PSOLAR)

* 11466 pts (22311 PYs)

Figure. Cumulative Incidence Rates of Serious Infections of Interest
per 100 Patient-years

2 i
I Overall population?
[7] incident population?
= 3] Bionaive population<
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=
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b= :
—
=
=1
USsT IFX ETN ADA Other Non-MTX/ MTX/

Biod Non-Bio Non-Bio
Cohort

Data are shown by treatment cohort in the overall, incident, and bionaive
populations. ADA indicates adalimumab; ETN, etanercept; IFX, infliximab:
MTX/non-Bio, methotrexate/nonbiologics: non-MTX/non-Bio,
nonmethotrexate/nonbiologics; and UST, ustekinumab.

Kalb, JAMA Dermatol 2016



Mntpwo DERMBIO

Absolute numbers and incidence rates of adverse events per 100
treatment-years

Table 3 Absolute numbers and incidence rates of adverse events per 100 weamment-years

Any adverse event Infection NMSC Cardiovascular Neurological — Other/unspecified
Adalimumab
Total number of events, n 1221 651 17 19 44 490
Treatment series with event, 793 (59:5) 390 (29-3) 13 (1-0) 18 (1-4) 40 (3-0) 332 (24-9)
n (%)
IR (95% CI) 32:6 (30-8-34-4) 17-4 (16-1-18.7) 0.5 (0-3-07) 0-5 (0-3-0-8) 1.2 (0-9-1-6) 131 (12-0-14-3)
Etanercept
Total number of events, n 413 193 [ 5 12 197
Treatment series with event, 291 (50-3) 118 (20-4) 6 (1-0) 5 (0-9) 12 (2-1) 150 (25-9)
n (%)
IR (95% CI) 29-1 (26:5-32:1) 13-6 (11-8-15:7) 0-4 (0-2-0-9) 0-4 (0-1-0-8) 0-8 (0-5-1-5) 13-9 (12:1-16:0)
Infliximab
Total number of events, n 123 87 3 1 [ 126
Treatment series with event, 164 (49-2) 65 (19-5) 2 (0-6) 1 (0-3) 6 (1-8) 90 (27-0)
n (%)
IR (95% CI) 31-0 (27-2-35-3) 121 (9-8-14-9)  0-4 (0-1-1:3) 0-1 (0-0-1-0) 0-8 (0-4-1-9) 17-5 (14-7-20-9)
Secukinumab
Total number of events, n 52 25 0 4 4 19
Treatment series with event, 50 (25-5) 23 (11-7) 0 (0-0) 4 (2-0) 4 (2-0) 19 (9-7)
n (%)
IR (95% CI) 39.7 (30-2-52:0) 19-1 (12-9-28-2) Not applicable 3-1 (1-1-8-1)  3-1 (1-1-8-1) 14-5 (9:2-22-7)
Ustekinumab
Total number of events, n 612 325 11 10 25 241
Treatment series with event, 463 (43.9) 235 (22-3) 7 (0-7) 10 (0-9) 25 (2-4) 186 (17-6)
n (%
IR (95% CI) 24.3 (22-4-26:3) 12.9 (11-6-14-4) 0-4 (0-2-0-8) 0-4 (0-2-0-7) 1.0 (0-7-1-5)  9-6 (8-4-10-8)

NMSC, nonmelanoma skin cancer; IR, incidence rate per 100 weatment-years; CI, confidence interval.

Egeberg et al . BrJ Dermatol. 2018 Feb;178(2):509-519



An integrated safety data analysis across all phase Il
and phase lll clinical programs for ustekinumab in
psoriatic arthritis, Crohn’s disease, and psoriasis

Avadopd TwV CUVOALKWY
dedopevwy aodaleiag oe
aoBeveic pe PwpLaotkn
apBpitida (PsA), otn vooo tou
Crohn (CD) kat otnv Ywpiaon
(PsO) yia tnv umtootnpLEn Twv
BepameuTikwy anodpAcEwWV

MeA€teg PsA
1 peAétn dpaong I
C=NTO743T10 (n=222)
20,5% €haBav MTX

2 peléteg paong Il
PSUMMIT 1 (n=615)
PSUMMIT 2 (n=312)
~50% Twv acBevwv éAafav
MTX o€ KGBe pehétn

MeAéteg CD
2 peléteg paong
3 pehéteg dpaong il
(n=1,749)

Meléteg daong il
(UNITI-1, UNITI-2 & IM UNITI):
Emaywyn: Ustekinumab 130 mg
N ~6 mg/kg IV,
Juvtpnon: Ustekinumab 90
mg SC g8w 1 12w yia 44
eBSopnadeg, 9,2% & 4,8% twv
aoBevwy éAafBav MTX otnv
UNITI-1
& UNITI-2 avtictoya

MeAéteg PsO
1 x peAétn dpaong Il
3 x ueAéteg paong Il
(n=3,117)

A€V ETUTPENOTAV TAUTOXPOVN
Beparmeia pe DMARD
(oupmepthapBavopévng
KaLtng MTX),
OAokAnpwOnke ota 5 £€tn
mapakoAouOnaong

Gensler LS. EULAR 2017 Poster 1726



An integrated safety data analysis across all phase Il
and phase lll clinical programs for ustekinumab in
psoriatic arthritis, crohn’s disease, and psoriasis

Zuykevtpwtika dedopéva oe PsA, CD, PsO

ELKOVLIKO G APHAKO Ustekinumab To T[pOd)L)\ ao-,d)aAE LG
TwV a.0Bevwv ou
AcBeveicmou StEkoav Aoyw AE (%) 4,1 3,8 It
bavhoy Adppavay
Nocooto avermBupuntwy evepyelwv ava 100 avBpwrmogtn usteki numa b I"]TCIV
AE 552,41 426,39 T[OLpC')|J.OL0 ug TWV
SAE 28,89 15,37 aoBOsvwv ou
NodEeLc 129,38 125,41 AapBavav €Lkoviko
ZoBapr Aotpwén 4,15 2,54 dappako (PBO) ya
OAEC TIC evOEellelc Ew
MACE* 0,3 0.46 G IC Eelg : G
10 1° €10C Oeparneiag
Kakon8eteg (ektdg NMSC) 0,15 0,35
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An integrated safety data analysis across all phase Il
and phase lll clinical programs for ustekinumab in
psoriatic arthritis, crohn’s disease, and psoriasis

% Slakomng Tou ustekinumab Aoyw avemBuuntwv evepyslwv (AEs) Atav mapopoLa o€ OAEG TLG
vOooug Katd tn Stdpkela 1 €toug Bepameiag, aveédaptnta anod t xprion MTX

%AE (ava 100 avBpwrogtn) Atav mapopoLa Letafl tou ustekinumab kot Tou €LKOVIKOU
dapUAKOoU Kal yla TG 3 vOooU(g

% MACE ko kakonBelwv (e€alpoupEvVou Tou PN LEAAVWHIATLKOU KAPKiVOU Tou SEpUaTOG) NTav
ETionG mapopoLla petafL Tou ustekinumab kol Tou elkovikoU GappAKOU Kol YLo TG 3 VOOOUG

To ustekinumab emwdeikvieL éva euvoikd MpodiA acdalelag o€ Lo CUYKEVIPWTLKA AvAAUCH TwV SE50UEVWY

aodaleiag otig KAWIKEG peAetes daong Il ka l yia Tnv PsA, tn CD kat tnv PsO
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