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Spondyloarthritis (SpA) and IBD

3pondy|oarthritis (SpA)- a family of chronic immune-mediated inflammatory joint
iseases.

?ne of)their distinguishing characteristics are frequent extra-articular manifestations
EAMs).

SpAs have been historically subcategorized into discrete disease entities, including
ankylosing spondylitis (AS), psoriatic arthritis (PsA), and enteropathic arthritis.

However, there is increasing recognition of these as overlapping diseases on a
continuum.

ASAS (Assessment of SpondyloArthritis Society) criteria now classifies SpAs based on
clinical features, either as axial SpA (axSpA) or peripheral SpA (pSpA).

ASAS also recognises the prevalence and significance of inflammatory bowel disease
(IBD) in SpA and have incorporated coexisting IBD as a classification criterion

Proft F and Poddubnyy D. Ther Adv Musculoskelet Dis 2018; 10: 129-139.
National Institute for Health and Care Excellence (UK). https://www.nice.org.uk/ guidance/ng65 (2017; 22 April 2020).

Fragoulis GE, Liava C, Daoussis D, World J Gastroenterol 2019; 25: 2162-2176.



Spondyloarthritis (SpA) and IBD

» H aAAnAsmuikaAvpn peta€l SpA kot IBD gival TEKMNPLWUEVN Kol Ol ETULSNULOAOYLKEC
LEAETEC ExouV Oeilel oTAOEPA LA CUOXETLON METOEL AUTWV TWV alocBevelwv

» BiBAoypadia IONE

AxtivoloyLkn tepohayovitda tekpnplwvetol oto 20-50% twv IONE acBevwv kot
grudevoupevn AS oto 1-10%

Harbord M €t al European Crohn’s and Colitis Organisation J Crohns Colitis 2016; 10: 239-254.

5. Kopylov et al. J Rheumatol 2018; 45: 498-505.



Spondyloarthritis (SpA) and IBD

» Higher joint activity scores [both the Bath Ankylosing Spondylitis Disease Activity Index (BASDAI) and Bath
Ankylosing Spondylitis Metrology Index (BASMI)] are independently predictive of microscopic Gl
inflammation in SpA patients Van Praet et al. Ann Rheum Dis 2013; 72: 414-417

» There is a mismatch between patients’ clinical symptoms and their Gl inflammatory activity, and even
macroscopic lesions are frequently asymptomatic copyiov etal. s Reumatol 2015; 4s: 495505

» Some studies have labelled this phenomenon as ‘silent IBD’, although this terminology is misleading, as
there is insufficient evidence to suggest these asymptomatic lesions are definite precursors to overt IBD

Leirisalo-Repo M Stenman Arthritis Rheum 1994; 37: 23-31


https://journals.sagepub.com/doi/10.1177/1759720X20939410?icid=int.sj-full-text.similar-articles.3

Lifetime IBD risk in patients with SpA

Cohort studies and meta-analyses quote a lifetime IBD risk of
between 4% and 14% in patients with SpA

A prospective Belgian study of 123 patients with SpA followed
over a mean period of 62 months found 7% of patients
developed de novo IBD

De Vos et al. Gastroenterology 1996; 110: 1696-1703



Spondyloarthritis (SpA) and IBD

»A large population-based matched cohort study of 4101 AS patients
matched with 28,591 controls found 4% of patients had a pre-existing
diagnosis Qf BD, increasing to 7.5% at the end of 20-year follow up




Infliximab in IBD

* Infliximab is effective in inducing and maintaining remission in UC evidenced in the ACT 1 and
ACT 2 trials, as well as in CD evidenced in the ACCENT 1 trial.

* The SONIC trial demonstrated infliximab in combination with 2.5 mg/kg azathioprine was more
successful in achieving clinical and endoscopic remission compared with infliximab monotherapy
at week 26.

* Subsequently, studies have shown immunomodulators (such as thiopurines and methotrexate)
improve the pharmacokinetics of infliximab and are associated with reduced infliximab
clearance.

* The PANTS study found low anti-TNF drug levels at week 14 predicted non-remission at week 54,
commonly due to the development of immunogenicity and presence of anti-TNF antibodies.

* The addition of an immunomodulator mitigates the risk of immunogenicity hence risk of
treatment failure



Infliximab versus adalimumab

A systematic review in 2018 found infliximab had considerably greater
immunogenicity compared with adalimumab, highlighting the role of co-
prescription of infliximab with an immunomodulator.

Vermeire, et al. Immunogenicity of biologics in inflammatory bowel disease.
Therap Adv Gastroenterol 2018



Adalimumab in IBD

e Adalimumab is effective in inducing and maintaining long-term remission in
UC, evidenced in the ULTRA1, ULTRA2 and ULTRAS3 trials, as well as in CD,
evidenced in the CLASSIC 1, CHARM and EXTEND trials.

* The typical induction regime used in IBD is 160 mg at week O followed by
80 mg at week 2. Escalation of maintenance treatment from 40 mg fortnightly
dosing to weekly dosing can be helpful in recapturing response.



Adalimumab in IBD

»Unlike infliximab, meta-analyses have shown no benefit in adding an
|mmunomodulator to adalimumab in inducing or maintaining remission.

Chalhoub, JM, et al. Inflamm Bowel D

»The exception to this, however, is when a patient is switched to adalimumab
after developing infliximab antibodies, given the higher risk of de
novo adallmumab antibodies in this group

rederiksen, MT, et al. Inflamm Bowel D

> IBD patients with immune-mediated loss of response to anti-TNF have
improved clinical outcomes when azathioprine is added to their second anti-

TNF. The majority of patients in this study were switched from infliximab to
adalimumab



Infliximab in IBD

* There is increasing evidence in the IBD literature on the use of therapeutic drug monitoring (TDM)
through infliximab trough measurements, and dose optimization to reach a target trough range.

* This can be achieved by increasing infliximab dose to 10 mg/kg and/or shortening infusion intervals to
a minimum of 4 weeks.

* The TAXIT and TAILORIX trials compared dose optimization based on TDM with clinical features alone
and found no difference in rates of clinical remission at 1 year. However, the TAXIT trial demonstrated
fewer IBD flares in the TDM group. There is also increasing evidence that TDM leads to most cost-
effective use of infliximab.

e Subcutaneous infliximab has recently been approved for use in rheumatoid arthritis and is the subject
of an encouraging switch study in IBD. Results from 1 year suggest similar efficacy and safety
compared with intravenous infliximab, with potentially favourable pharmacokinetics.

* Phase lll trials are ongoing, and subcutaneous infliximab may prove to be an attractive future
treatment option for IBD.
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The IL17-axis inhibition
ORIGINAL ARTICLE

Secukinumab, a human anti-IL-17A monoclonal
antibody, for moderate to severe Crohn’s disease:
unexpected results of a randomised, double-blind
placebo-controlled trial

Wolfgang Hueber," Bruce E Sands,? Steve Lewitzky,® Marc Vandemeulebroecke,*
Walter Reinisch,® Peter D R Higgins,® Jan Wehkamp,’ Brian G Feagan,®

Michael D Yao,® Marek Karczewski,"® Jacek Karczewski,'® Nicole Pezous,"
Stephan Bek," Gerard Bruin,' Bjoern Mellgard,’ Claudia Berger,' Marco Londei,"
Arthur P Bertolino,’ Gervais Tougas,* Simon P L Travis,'? for the Secukinumab in
Crohn's Disease Study Group

Contrary to the initial hypothesis that IL-17 blockade would also
improve IBD activity, a CD trial unexpectedly showed that secukinumab
paradoxically worsened CD activity, and the trial was terminated
prematurely.

Of the seven SAEs suspected to be drug related, five were cases of
worsening of Crohn’s disease, four on secukinumab (4/39 CD patients)
and one on placebo.



Exacerbation of IBD in anti-IL17A treated
patients with psoriasis

In a pooled analysis of phase Il and llI clinical trials of secukinumab
for plague psoriasis, there were 9 new-onset cases or exacerbations
of IBD (incidence rate of 0.33 per 100 patients per year), compared
with 1 in etanercept control groups (incidence rate of 0.34 per 100

patients per year).

The authors’ analysis concluded that there is no meaningful clinical
relationship between secukinumab and IBD

van de Kerkhoff P et al ] Am Acad Dermatol. 2015;373(26):2534-2548



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Secukinumab, an Interleukin-17A Inhibitor,
in Ankylosing Spondylitis

Dominique Baeten, M.D., Joachim Sieper, M.D., Jurgen Braun, M.D.,
Xenofon Baraliakos, M.D., Maxime Dougados, M.D., Paul Emery, F.R.C.P.,
Atul Deodhar, M.D., Brian Porter, M.D., Ph.D., M.P.H., Ruvie Martin, Ph.D.,

Mats Andersson, M.Sc., Shephard Mpofu, M.D., and Hanno B. Richards, M.D.,
for the MEASURE 1 and MEASURE 2 Study Groups*

N ENGL ) MED 373;26 NEJM.ORG DECEMBER 24, 2015

New-onset IBD and/or exacerbations occurred in 5 patients receiving secukinumab
(incidence rate of 0.7 per 100 patients per year) compared with 0 in placebo groups



* Crohn’s disease was an adverse event in three
patients in the group receiving subcutaneous
secukinumab at a dose of 75 mg in MEASURE 1. Two
cases were in patients with a history of Crohn’s
disease, and one was in a patient with a history of a
polyp and an adenoma in the colon;

e All three cases were nonserious.

* Crohn’s disease was a serious adverse event in two
patients receiving subcutaneous secukinumab in
MEASURE 2 (one each in the 75-mg and 150-mg
groups); the patient receiving the lower dose of
secukinumab was considered to have an exacerbation
of preexisting Crohn’s disease related to the study
treatment, and this resulted in discontinuation.

* The pooled exposure-adjusted incidence rate of
Crohn’s disease across both studies was 0.7 events per
100 patient-years of exposure to secukinumab

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Secukinumab, an Interleukin-17A Inhibitor,
in Ankylosing Spondylitis

Dominique Baeten, M.D., Joachim Sieper, M.D., Jiirgen Braun, M.D.,
Xenofon Baraliakos, M.D., Maxime Dougados, M.D., Paul Emery, F.R.C.P,,
Atul Deodhar, M.D., Brian Porter, M.D., Ph.D., M.P.H., Ruvie Martin, Ph.D.,

Mats Andersson, M.Sc., Shephard Mpofu, M.D., and Hanno B. Richards, M.D.,
for the MEASURE 1 and MEASURE 2 Study Groups*
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Exacerbation of IBD after biologic treatment given for another indication

REVIEWS

L
Management of psoriasis in patients @ CAPSULE SUMMARY
with inflammatory bowel disease: From o

the Medical Board of the National
Psoriasis Foundation

Scott M. Whitlock, MD," Clinton W. Enos, MD," April W. Armstrong, MD, MPH," Alice Gottlieb, MD,
Richard G. Langley, MD," Mark Lebwohl, MD,* Joseph E Merola, MD, MMSc," Caitriona Ryan, MD,®
Michael P. Siegel, PhD," Jeffrey M. Weinberg, MD,“ Jashin J. Wu, MD," and Abby S. Van Voorhees, MD"
Norfolk, Virginia; Los Angeles, California; Valhalla and New York, New York; Halifax, Nova Scotia,
Canada,; Boston, Massachusetts; Dallas, Texas; and Portland, Oregon

« There is a significant association

between psoriasis and inflammatory
bowel disease.

Infliximab and adalimumab have
demonstrated efficacy in psoriasis,
psoriatic arthritis, ulcerative colitis, and
Crohn’s disease.

Because of the possible association of
interleukin 17 inhibitors with
inflammatory bowel disease, caution
should be exercised in using these
agents in this patient population.



Case Reports > J Crohns Colitis. 2018 Aug 29;12(9):1131-1133. doi: 10.1093/ecco-jcc/jjy063.

Emergence of Inflammatory Bowel Disease During
Treatment With Secukinumab

Maria José Fobelo Lozano 1, Reyes Serrano Giménez 1, Manuel Castro Fernandez 2

Affiliations + expand
PMID: 29746636 DOI: 10.1093/ecco-jcc/jjy063



SPC Secukinumab

1. ONOMAZIA TOY ®PAPMAKEYTIKOY ITIPOIONTOX

Cosentyx 150 mg kOvi¢ Yo eVEGILO dLdAV L

4.4 E101kég mpogdomonoelg Kut TPOQUAGSELS KaTd T1) pfion

No6cog tov Crohn

Anouteiton mpocsoyn 0tav 1o Cosentyx cuvtayoypageitorl oe acOeveig pe voso tov Crohn kabmg
napotnpnOnkayv e€apoelg g vosov tov Crohn, ot omoieg oe oplopéEveS TEPIMTOCELS NTAY GOPAPES, OE
KAVIKEG LEAETEC TOGO oTNV opdda Tov Cosentyx OGO KOl GTNV OULAO0 TOV EIKOVIKOD Qoppdakov. Ot

acBeveic, o1 omoiot Aapfdavovy Bepameio pe Cosentyx kot £xovv voco tov Crohn Bo mpémer va
napokorovbovvial GTEVA.



OPEN ACCESS

Spondyloarthritis
CLINICAL SCIENCE

Incidence rates of inflammatory bowel disease in
patients with psoriasis, psoriatic arthritis and
ankylosing spondylitis treated with secukinumab: a
retrospective analysis of pooled data from 21 clinical
trials

Stefan Schreiber," Jean-Frederic Colombel,” Brian G Feagan,’ Kristian Reich,”
Atul A Deodhar,” lain B Mclnnes,® Brian Porter,” Ayan Das Gupta,® Luminita Pricop,’
Todd Fox’

BM)

Schreiber S, et al. Ann Rheum Dis 2019;78:473-479. doi: 10.1136/annrheumdis-2018-214273
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What does this study add?

» This manuscript includes data from a
large safety analysis (n=7355; cumulative
exposure=16 2260.9) across 21 clinical trials,
spanning up to 5 years of treatment for PsO
and PsA and up to 4 years in AS. Additionally,
available postmarketing safety surveillance data
are also included.

» IBD events were uncommon with secukinumab
treatment and the observed exposure adjusted
incidence rates of IBD did not increase over
time.

How might this impact on clinical practice or

future developments?

» This manuscript adds clinically meaningful
evidence regarding the observed incidence rates
of IBD in patients with PsO, PsA and AS treated
with secukinumab.



YUXVEC EpwtnoELC

What are biosimilars?

Is it possible to distinguish an originator from a biosimilar prescription?

How are biosimilars approved?

Is there controlled trial evidence for the use of biosimilars in IBD?

What has been the real-world experience with IBD biosimilars from a safety and
efficacy standpoint?

* Are biosimilars considered interchangeable with the reference product? Who
determines what version of the drug my patient will get?

 What is the position of gastroenterology societies and patient advocacy
societies on switching from the originator to a biosimilar product for IBD?



YUXVEC EpwtnoELC

e Tueiva ta BLOMOELSN;

* Eivaw duvatov va yivel S1akpLon tou npoiovtoc avadopac amno Eva BLONOELSEC;
* Nwg eykpivovtal ta BLopoedn;

* Yndpxouv eAeyxopeveg clinical trials yia tn xprion twv Blopoedwv otig IONE;

* Nowa eivan n real world experience pe ta Bropoetdn otig IODNE mpaypotiky EQMELpiol e
to Blopoeldn amnod anoPn acPAAELOC KAl ATTOTEAEGUOTIKOTNTOLG;

e Qewpovuvrol avtaAAaéipa ta BLopnoedn HE To npoiov avadopag;
* Nowo¢ kaBopileL mola Ekdoon tou pappakov Ba nmapeL o acOevig pov;

* Mowa givat n O€on TwWV yaOTPEVIEPOAOYLKWV ETALPELWV KL TWV ETOLPELWV
untepacmiiong acOsvwv/cuAAoywv aacBevwv Kotd Tn HETABACN Ao To TPOoIoV
ovapopdc oc Eva Blopoetdec yia tic IONE;



Avtalaépotnta - Autopatn avtwkataotaon (interchangeability) Blopogdwv pappdakwv

»[opoAo ou ta Blopoetdn Bewpouvtal MOAU TAPOHOLOL LE TO TTPOLOV
avadopag, AEN Sdswpouvrat avraAiaéiua.

»H avtaAAa&ipotnta onwc opiletal amo to FDA kat tov EMA €xeL
auoTNPO NMPOTUTIO, UTTOVOWVTAC OTL:

1) Ba avopevotav va TtapayeL TO LOLO KALVIKO OTTOTEAECO. OE KAOE
dedopévo aoBevn e 1o avadepopevo, &

2) otLol kivbuvol aodAAELOC N LELWHEVNC ATIOTEAECUATLKOTNTAC TTOU
NMPOKUTITOUV amto evaAlayn N evaAayrn HETAEL TwV poioviwyv dev
elval LeyaAUTEPN ATIO TN XPNON TOU TTPOoiovToC avadhopac XwPLS
gvoAlayn



EOD

* Juudpwva pe to Kavoviotiko MAaiolo mou oxveL onpepa, Ogv
OUOTNVETAL N OVTAAAAELLOTNTA TWV PLOAOYLIKWY TIPOLOVIWY HETOEY
TOUC £1TE TPOKELTAL VLA TIPWTOTUTIA ELTE Yo Blopoedn



FOD

ALoTL:

* Eva pappakeuTtiko Bloposldec mpoiov elval «TIApOUOLO» E Eval
BloAoyiko pappoko rou £xeL adsla KukAodopiac. H Spaotikn ovola
ToU BLpostdolc mpolovtoc elvol «TTapOLLOLaL» E EKELVN TOU
BloAoyikov npoiovtoc avadopac. To BLopoeldeC Kol TO BLOAOYLKO
npoiov avadopac xpnolpomoLouvtal Kata kavova otnv bl doon Ko
yLOL TNV QVTLUETWTILON TNC OLag vooou.

* Ta Blopoeldn mpoiovta Oev elval yevoonua. To KAAOLKO Ttapad ey
Nn¢ Broiooduvapuiacg 6ev pnopetl va epapUooTeL o€ mpoiovta
BLoAoyiknc npogAevonc.



Mowa gival n BEon Twv yaoTPEVTEPOAOYIKWY ETAULPELWV KAL TWV ETAPELWV
UTIEPAOTTLONG OUEVWV Kata tr}suetaBaon Qto TO TIPOLOV avapopag O
£va TtopopoLo Tipoiov (BLopoeldec) yia tic IONE;

European Crohn’s and Colitis Organization (ECCO)

Me Baon to Consensus Meeting (2016) «H petafaon amno tov npoiov
ovadopdc o eva Bropostdec oe aoBeveic pe IONE ivol armodektn»

Danese S J Crohn’s Colitis 2017;11(1):26-34



ECCO

»Tovilel OTL AELTTOUV ETILOTNMOVIKA KOl KALVIKA OTOLXELOL OXETIKA UE TNV
avtiotpodn evallayn, Tnv oAAamtAn evaldoyn Kat tn Sltaotavpwon
HetaéL Twv Blopostdbwv.

»Yrootnpllouv OTL ol EVOANAYEC TIPETIEL VOL EKTEAOUVTOL LETA OTTO
KatAAANAec culNTNOELC LETAEL TWV alcBevwVY KAl TOU yLATPOU TOUC
KoLt AAAWV opadwv, HEAWV.



Mowa gival n BEon Twv yaoTPEVTEPOAOYIKWY ETAULPELWV KAL TWV ETAPELWV
UTIEPAOTTLONG OUEVWV Kata tr}suetaBaon Qto TO TIPOLOV avapopag O
£va TtopopoLo Tipoiov (BLopoeldec) yia tic IONE;

Crohn’s and Colitis Foundation

* Agv avTLTiOETOL O LEPOVWMEVEC peTaBaoelc otaBepwv acBevwyv amno
TO MPOoioV avadopa 0€ Eva MOPOUOLO ITPOIoV (N aviiotpoda), aAAd
avtitiBetal og MOANATTAEC evaANOyEC yia dOAPLAKO TIOU JEV
xapaktnpiovrtal wc evaAlaéipa amno to FDA.

* Yriootnpilel tn dtadavela, £Tol wote ol acBeveic kal oL TApoyoL va
yvwpllouv pnta TL tpoiov AapBavel evoc acBevic.

Crohn’s and Colitis Foundation. Biosimilars Position Statement



British Journal of Clinical Br ] Clin Pharmacol (2016) 82 983-993 983
Pharmacology

CLINICAL TRIALS

Comparison of the pharmacokinetics, safety,
and immunogenicity of MSB11022,

BJCP

10000

a biosimilar of adalimumab, with Humira® ¢
in healthy subjects c

= 1000

8

100 T T | T T 1
0 280 560 840 1120 1400 1680
Time (h)
Figure 2

Mean serum concentration—time profiles (on semi-logarithmic scale)
by treatment following a single subcutaneous injection of 40 mg
MSB11022, US-RP and EU-RMP. Data are presented as means. EU-
RMP, EU-reference medicinal product (adalimumab); US-RP, US-ref-
erence product (adalimumab).- EU-RMP, - MSB11022, -~ US-RP



Randomized

n=237
4 J N
MSB11022 EU-RMP
n=78 ! n=79 |
Treated Treated [ Treated
n=78 n=80 ! n=79 J
Safety set Safety set [ Safety set
n=78 n=80 n=79
Adverse events Adverse events Adverse events
Laboratory data Laboratory data Laboratory data
Immunogenicity data Immunogenicity data Immunogenicity data
PK set
n=79 PK set
Withdrew consent n=79
n=1
Completed study Completed study Completed study
n=77 n=78 n=78
Lost to follow-up Withdrew consent Withdrew consent
n=1 n=1 n=1

Figure 1

Subject disposition. EU-RMP, EU-reference medicinal product (adalimumab); PK, pharmacokinetic; US-RP, US-reference product (adalimumab)



Pharmacoiogy
CLINICAL TRIALS

Comparison of the pharmacokinetics, safety,
and immunogenicity of MSB11022,

a biosimilar of adalimumab, with Humira®

in healthy subjects

KOpLa Ztolyeio

» Auth ntav n mpwtn KAWIKA avadopad eVOC VEOU TPOTELVOLLEVOU
adalimumab biosimilar, MSB11022 (IDACIO).

> AUTN N TUXOLOTIOLNKEVN, EAEYXOLEVN HEAETN daonc 1 ouvékpive to PK

kot tnv aopalera tov MSB11022 évavtt twv eykekppévwy amod tic HMA &
tn¢ Eupwrnng poiovtoc avadopdc adalimumab.

> To anoteAéopata katadswvuouy Blotocoduvapia petaéy tou MSB11022
Kol TwV Ttpoiovtwy avadopac HMA / Eupwnng, kabwc Kat aélomiota

nPoPiA acPaAeLac Kal AVEKTLKOTNTOC.



Table 4

Summary of Treatment-Emergent Adverse Events by System Organ Class and Preferred Term

MSB11022n=78 US-RP n = 80 EU-RMP n=79
Events n (%) Events

System organ class preferred term n (%) Events n (%)

Nervous system disorders 15 (19.2) 18 18 (22.5) 24 9 (11.4) 12
Headache 13 (16.7) 16 15 (18.8) 18 7 (8.9) 10

General disorders and administration site conditions 12 (15.4) 14 8 (10.0) 9 10 @27 12
Injection site pain 3 (3.8) 4 2 (2.5) 2 2 (2.5) 2
Injection site erythema 3 (3.8) 3 1 (1.3) 1 2 (2.5) 2
Injection site pruritus 1 (1.3) 1 1 (1.3) 1 1 (1.3) 1
Injection site bruising 1 (1.3) 1 1 (1.3) 1 0 (0.0) 0
Injection site rash 2 (2.6) 2 0 (0.0) 0 0 (0.0) 0

| Fotgwe 1wy 10 @ 0 4 ey 4

Gastrointestinal disorders 12 (15.4) 13 9 (11.3) 9 5 (6.3) 6
Toothache 1 (1.3) 1 1 (1.3) 1 2 (2.5) 2
Abdominal discomfort 3 (3.8) 3 1 (1.3) 1 0 (0.0) 0

Respiratory, thoracic and mediastinal disorders

Oropharyngeal pain

Injury, poisoning and procedural complications

EU-RMP, Europe-approved reference medicinal product; TEAE, treatment-emergent adverse event; US-RP, US-licensed reference product.

V %



BJD
CLINICAL TRIAL British Journal of Dermatology

AURIEL-PsO: a randomized, double-blind phase lli
equivalence trial to demonstrate the clinical similarity
of the proposed biosimilar MSB11022 to reference
adalimumab in patients with moderate-to-severe

chronic plaque-type psoriasis
J. Hercogova,” K.A. Papp@®,? V. Chyrok,?> M. Ullmann,? P. Vlachos* and C.|. Edwards®

'Dermatology Department, 2nd Medical Faculty, Charles University and Na Bulovce Hospital, Prague, Czech Republic
¥ Papp Clinical Research and Probity Medical Research Inc., Waterloo, ON, Canada

*Fresenius Kabi, Eysin, Switzerland

*Cytel, Geneva, Switzerland

*NIHR Clinical Research Facility, University of Southampton, Southampton, U K.



Table 1 Baseline demographic and clinical characteristics
(per protocol set)

Reference
MSB11022 adalimumab
(n = 203) (n=191)
Male, n (%) 136 (67-0) 130 (68-1)
Age (years), mean = SD  44-8 £+ 12-7 424 1+ 118
Race, n (%)
White 192 (94-6) 179 (93-7)
Black 1 (0-5) 0
Asian 3 (1-5) 8 (42)
American Indian or 7 (34) 4 (21)
Alaska native
Region, n Both arms
Europe 326
Americas 68
Weight (kg), mean £ SD 81-4 £ 13-5 80-0 = 13-1
Body mass index (kg m™?)
Mean * SD 266 £ 3-1 26-3 £ 3-0
Median (interquartile  27-6 (24-2-29:1) 268 (24-2-29-1)
range)
PASI
Mean =+ SD 20:6 & 88 21-2 + 8-1
Median (range) 17-4 (12-0-61-8) 18-4 (12-1-48-2)
BSA affected (%)
Mean + SD 28:6 * 143 299 £ 13-6
Median (range) 259 (11-0-86-0) 27-1 (10-0-72-0)
PGA, n (%)
Moderate 146 (71-9) 128 (67-0)
Severe 57 (28:1) 63 (33-0)
Previous biologic or other 177 (87-2) 168 (88-0)
therapy for psoriasis,
n (%)

Previous biologic or other
therapy, n (%)
Etanercept 22 (10-8) 24 (12-6)
Infliximab 2 (1-0) 1 (0-5)
Other 175 (86-2) 166 (86-9)

PASI, Psoriasis Area and Severity Index; BSA, body surface area;
PGA, Physician’s Global Assessment.
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Primary efficacy
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Fig 5. Response rates of > 50%, > 75%, > 90% and 100% in Psoriasis Area and Severity Index (PASI 50, 75, 90 and 100) in the per protocol set.
*95% confidence interval (CI) for the treatment difference between MSB11022 and reference adalimumab. NA, not applicable; ND, not
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Table 3 Treatment-emergent adverse events up to week 66

MSB11022 Continued reference Reference/MSB11022
(n = 221) adalimumab (n = 119) switch (o = 101)

TEAE 173 (78:3) 92 (77-3) 76 (75-2)
Serious TEAE 20 (9-0) 8 (6:7) 5 (5-0)
Treatment-related TEAE 69 (31-2) 41 (34'5) 33 (32:7)
Serious treatment-related TEAE 3 (14) 5 (4-2) 0

TEAE of special interest’ 12 (5-4) 4 (3-4) 4 (40)
Permanent treatment 10 (4-5) 16 (13-4) 4 (40)

discontinuation due to TEAE

Death 0 1 (0-8) 0

Injection-site reaction TEAEs” 37 (16-7) 21 (17-6) 25 (24-8)
Hypersensitivity TEAEs® 10 (4-5) 4 (3-4) 6 (5-9)




What does this studytadd?

e This phase III study confirmed equivalent efficacy for MSB11022 and reference
adalimumab in patients without any immunomodulation comedication in moder-
ate-to-severe chronic plaque-type psoriasis at week 16.

e The efficacy, safety and immunogenicity of MSB11022 and reference adalimumab
were similar over the respective observation periods (week 52 for efficacy and
immunogenicity, week 66 for safety).

¢ A switch from reference adalimumab to MSB11022 at week 16 did not impact effi-
cacy, safety or immunogenicity.
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Method AURIEL-RA study was a phase 3, multicenter, randomized, double-blind, parallel group trial (NCT03052322). Patients
with moderately-to-severely active rheumatoid arthritis (RA) with an inadequate response to methotrexate were randomized 1:1
to MSB11022 or reference adalimumab. The primary endpoint was the incidence of treatment-emergent adverse events of special
interest (AESIs) (predefined as hypersensitivity) up to week 52. The key secondary endpoint was ACR20 (= 20% improvement
in American College of Rheumatology core set measurements from baseline) at week 12. Other efficacy endpoints, quality of life,
immunogenicity, and pharmacokinetic parameters were evaluated up to week 52. Secondary safety endpoints were evaluated up
to week 52 and at a 4-month safety follow-up.



Table 1 Baseline demographic and clinical characteristics (ITT analysis set)

MSBI11022 (n=143) Reference adalimumab (n = 145)

Male, n (%) 35(24.5) 26(17.9)
Age (years), mean (SD) 53.9(12.0) 54.0 (11.0)
Race, n (%)

Caucasian 142 (99.3) 143 (98.6)

Black 0 0

Asian 0 2(1.4)

American Indian or Alaska Native 0 0

Native Hawaiian/Other Pacific Islander 0 0

Other 1(0.7) 0
Body mass index (kg/mz), mean (SD) 27.3(4.7) 27.0 (5.1)
Patient’s Global Assessment of Disease Activity, mean (SD) (median [range]) 6.8 (1.5) (7.0 [1.0-10.0]) 6.9 (1.6) (7.0 [1.5-10.0])
Physician’s Global Assessment of Disease Activity, mean (SD) (median [range]) 6.8 (1.2) (7.0 [3.5-9.5]) 6.7 (1.2) (7.0 [3.5-9.0])
Patient assessment of arthritis pain, mean (SD) (median [range]) 6.7 (1.5) (6.9 [2.8-10.0]) 6.7 (1.8) (6.9 [0.3-10.0])
HAQ-DI, mean (SD) (median [range]) 1.6 (0.6) (1.6 [0-2.6]) 1.6 (0.6) (1.8 [0-2.9])
Tender joint count, mean (SD) (median [range]) 23.3(12.0) (21.0 [7-66]) 22.0(9.9) (21.0 [7-56])
Swollen joint count, mean (SD) (median [range]) 13.8 (6.9) (12.0 [6-40]) 12.6 (5.4) (12.0 [6-38])
C-Reactive protein (mg/l), mean (SD) (median [range]) 1.1 (1.8) (0.60 [0.1-13.7]) 1.3 (2.0) (0.60 [0.0-11.6])
DAS28-ESR, mean (SD) (median [range]) 5.7(0.7) (5.7 [3.7-7.2]) 5.5(0.8)(5.5[2.3-7.5)
CDALI, mean (SD) (median [range]) 39.4(11.0) (38.4[14.0-65.2]) 36.6 (10.0) (34.8 [14.4-67.7])
SDAI, mean (SD) (median [range]) 40.5(11.2) (39.2[158-73.6]) 37.9 (10.5) (35.9[16.3-69.9])
Previous systemic biologic, n (%) 14 (9.8) 16 (11.0)
Previous biologic or other immunosuppressants, n (%)

Etanercept 9(6.3) 10 (6.9)

Infliximab 1(0.7) 32D

Overall 45 (31.5) 60 (41.4)

ACR American College of Rheumatology, CDAI Clinical Disease Activity Index, DAS28-ESR Disease Activity Score 28-joint erythrocyte sedimentation
rate, HAQ-DI Health Assessment Questionnaire for Rheumatoid Arthritis, SD standard deviation, SDA/ Simple Disease Activity Index



Fig. 1 Patient disposition
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Fig. 2 Primary endpoint: Proportion of patients with AESIs of
hypersensitivity by treatment arm (safety analysis set). AESI, adverse
event of special interest



Percentage (95% CI) of patients
achieving ACR thresholds
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Secondary endpoint: ACR20/50/70 response (a) and mean (SD) DAS28-ESR score (b) by study week (ITT analysis set).
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Incidence of antidrug antibodies (a) and neutralizing antibodies (b) from baseline to week 52 (safety analysis set).
ADA, antidrug antibody; NAb, neutralizing antibody



Table 2  Treatment-emergent adverse events up to weeks 52 and during the 4-month safety follow-up (safety analysis set)

Double-blind treatment period

4-month safety follow-up

n (%) patients MSB11022 (n = 143) Reference adalimumab MSB11022 Reference adalimumab
(n=145) (n=143) (n=145)

TEAE 83 (58.0) 93 (64.1) 6(4.2) 64.1)
Serious TEAE 7 (4.9) 14 (9.7) 2(1.4) 1 (0.7)
Treatment-related TEAE 31 (21.7) 58 (40.0) 0 0
Serious treatment-related TEAE 1 (0.7) 3(2.1) 0 0
Permanent treatment discontinuation 64.2) 14 (9.7) NA NA

due to TEAE
Death 0 1 (0.7) 0 1 (0.7)
TEAE of special interest (hypersensitivity) 64.2) 8 (5.5) NA NA

Dermatitis allergic 1 (0.7) 2(1.4)

Rash 2(1.4) 1 (0.7)

Urticaria 1 (0.7) 2(1.4)

Dermatitis 0 2(1.4)

Anaphylactic reaction 1 (0.7) 0

Drug hypersensitivity 1 (0.7) 0

Injection site urticaria 0 1 (0.7)

Rash vesicular 1 (0.7) 0

NA not applicable, TEAE treatment-emergent adverse event



Baoika 2 nucia

 Ta meplotatikd cupPaviwy umepevalodnoilog NToV MAPOUOoLA YLd TO
MSB11022 (tportortoinuévo buffer) kat to adalimumab
avadopag

d Aev urtpxe Sltoidbopa OTLC TOTUKEC AVTLOPAOELC LETAEY TOU
MSB11022 (tpomomnotnpévo pubuotikd SLdAu ) Kot Tou
adalimumab TpoiovToc avadopdc

d H AURTEL-RA smueBatwvel tnv LooSuvopio omoTEAECHUOTIKOTNTOC
ko avoooyovikotntoc tou MSB11022 kat tou adalimumab
avadpopac



