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Mepilypappo TNC mapouoiaonc

BlooposLdn:
= JUVIOMN LOTOPLKN avadpour, BLOOMOELSN Kal apXLKA PAPLOLKOL
* To CT-P13 cav povtélo elcodovu kat mopopovic avtli-TNF Broopogtdouc
otNV KAWLKNA mpaén
= AsSOMEVA OTIO EMOUEVA HEXPL TWPO BLoopoeldn, Evavtl avtl-TNF

nopayovta Ko B Aepdokuttapou

= ZntApota avtaAAaéLpotnTac, LATPLKAG KOt pn



2UVTOMN LoTopPLKA avadpoun

OL BloAoyikol MapAyoVTEC T TEWTA £TN ANO TNV L0080 TOUC 0TNV KALVIKA TtPpAén sixav nén emipEpet

Oepaneutiki enavactaon otn Peupatoloyia

OLWG TO KOOTOG KATA TNV TIPWTN TLEVTAETIO TNG KAWLKAC EPappoynS Toug RTav e§alpetikd uPnAod, os eninedo
20-25.000 supw etnoiwg ava acdevn, yia toug 3 npwtoug avtl-TNF napdayovteg, infliximab, etanercept ko

adalimumab. To avtictowo k6oto¢ otig HMNA tnv idia emoxn €pOave ta 30-40 XIALadec SoAdprLa

Me ta 6gdopéva avtd n pappakeuTiki Bropnxavia mapaAAnAa HE TRV AVATTTUEN VEOTEPWV BLOAOYLKWV
TapayovIwv EeKivnoe €peuvva dSnovpyiag BLoopoeldwy Kat OXL yevoouwv, ool mpoKeLto yia eEapxnG

KOLTOLOKEUN VEOU dapHAaKou Kot OXL yia avtiypodn xnHikou tomou

..the projected cost savings that can be achieved over the next 10 years by use of biosimilars has been

estimated to range from a conservative low of $3.6 billion to a high of $71 billion US dollars, Braun J, Inmunotherapy
2015;7(2):73-87



To LOTOPLKO TNC avantuénc BLoopnoeldwv

2013

2012

N
2014 r 2015
\ J

Timeline showing countries following EU lead
in developing biosimilars(®~
a. European Commission. 2013. Consensus Information paper.

b. WHO. Guidelines on evaluation of SBPs.
¢. Generics and Biosimilars Initiative. Biosimilars.



Bloopoeldn kat oyt yevoonuo

" ‘Eva BLoAOYLKO ItPOiOV MoV €ival mapopoLlo 6ocov adopa otTnv
moLoTNTa, TV acPAAELO KAL TNV OLTTOTEAECLOTIKOTNTA, LE TO

BLoBepamneutiko npoiov avadopadg nov xeL O adsia

= MpoKeLtatL Oxt yta aviiypadn xnikov tomou, aAld yia
dnuovupyia e€apxnc pHLog véag cUVOETNG MPWTEIVIKAG
TeETAPTOTAYOUC SOUNG, N omoia va Knv eivat akpLBwe opola,

OAAQ VO EXEL TTAPOUOLEC LOLOTNTEG UE TO APXLKO PAPLOKO

* Ta BLoAoylKA popLa €ivoll GNUAVTIKA LEYAAUTEPO KOl TILO

NOAUTIAOKOL GE GUYKPLON UE T PAPUOKA HE HLKPA pHoOpLAL

.

Aspirin
180 Daltons

(non-biologic
reference) Insulin
5700 Daltons

) Coagulation factor VIII
Monoclonal antibody 280.000 Daltons

150,000 Daltons

‘Eva HOPLO LOVOKAWVLKOU OVTLOWHOLTOG Elvarl
neploootepo ano 1000 popéc peyaAltepo amnod
€va poplo aomnipivng



A Biosimilar IS NOT a Generic

Biosimilar
Generic (biologic
(chemically nedicine
synthesized replica)

H‘:Dpyﬂ'}

Equivalent

Phase 1 7 efficacy/safety
bioequivalence i Preclinical -
Equivalent Biological Activity Custv_::mlzed
. B — efficacy/safety Comparability dossier
Clinical and
Abridged dossier _ nonclinical
. ] Structural
i Quality + phase 1 i 6-12 years
”“f: 'di‘"t'c‘ﬂ' 0.5-1.5years 40-200 MM €
STructure 0.5_1.5 MM t
Identical Essentially same
active ingredient active ingredient
Based on Conceptual analogy Based on
originator’s dossier (legal basis) originator’s dossier
Fernardo de Mora, medscape.com




2tadia avantuéne tou apytkoU Kot Tou Bloopogtdouc pappaKkou

MeAETN
OUYKPICIYOTNTAG —
Blo-0HOEI0N

®daong lll KAIVIKEG HeAETEG
Ppdaonc I

> ) 5 KAIvIKEG
Paong Il KAIVIKEG MEAETEC MEAETEG
PK/PD
K I PD ®dong | KAIVIKEG
o T WeAeteg Stdbo0 1 — SuykpLon
aong | KAIVIKEG HEAETEC [Mpo-KAIVIKO i
TIPGVoaULA Ho'tomtaq '
2tadio 2 — Mn KAwKN
oUyKpLon
Mpo-KAIvIKG , ,
TTpdYpaupa N _ - ' it'a&o 3 — KAwikn
ITOUPYIKOG XAPAKTNRICHOS TOU Hopiou ouyKpLon

(BloAoyIKEG 1810TNTEG)

BioAoyiko TTpoidv
avaQopdg

PUGCIKOXNMIKOG XAPAKTNPICHOG TOU Hopiou
(GuoTaon, XNMIKES IBIOTNTEG)




“no clinically meaningful differences”

» » 20000

Batch 1 Batch 2 Batch 3

ALadoXLKEG EKOAOELC TOV i6Lov BLoAoyilkoU mpoiovtog pnopei va ixvouv uikpo Badbuo dwadopomnoinong (kitpvn
okiaon) og anodeKto eVpog, yia nopadstypa otn YAUKo{UALwon (mapdywya cakXapwv npooKoAANHEVA OE
nPWTeivn, UAe tpiywva). H aAAnAov)ia apwvoEwv (kUKAOL) Ko n BloAoykn §paon tTng MPWTEIVNG aPOUEVOUV
LOLEC 0€ OAEG TLC EKOOOELG, QKON KOl OTAV UTTAPXOUV HLKPEC SLadopEG oTIC AAUOOUG CAKXAPWV.

Biosimilars in the EU, EMA



Ot BloAoyiKoi mopAyovteC £€Xouv UTTOOTEL TOAAEG LeTABOAEC OTO APXLKO HOPLO, TTOU
Sev £Xouv OpHWG HETABAAAEL CNUAVTLKA TV SpAon TOUC
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“A reference biomedicine, having undergone several modifications since its commercialization, can be
considered a biosimilar of itself” Jjean-David Cohen, Clinical Rheumatology (2020) 39:2251-2254

Vezér B, et al. Curr Med Res Opin. 2016;32:829-34.



BLOOMOELON KOl PUOULOTIKEC OLPXEC

Preclinical data

Clinical trials

Naming

Pharmacovigilance

EMA

Target binding; signal
transduction, functional
activity/viability of cells

of relevance. If in vitro

comparability is satisfactory,
animal studies may
not be required

Comparability demonstrated
in stepwise
process using PK, PD
(if feasible), followed
by clinical efficacy and
safety trials

Commercial name, appearance,
and packaging
should differ; INN
should be the same for
related biosimilars

Risk management
pharmacovigilance
plan must be
submitted; clinical safety
monitored closely after
marketing authorization

Mysler E, et al. Rheumatol Int. 2016;36:613-625.

WHO

Receptor-binding or cell-based

assays; relevant
biologic/PD activity,
toxicity

PK, PD, (confirmatory
PK/PD), efficacy, and
safety

Changes are being considered

to the current
policy of using INN

Pharmacovigilance
plan submitted with
marketing authorization
application; describe
planned post-marketing
activities

USA

Structural analyses, functional

assays; animal
toxicity assessments,
PK/PD, immunogenicity
(unless determined not
necessary by FDA)

Study or studies including
assessments of immunogenicity

and PK or PD

Draft guidance proposes
that all biologics be
given a 4-letter suffix
to the INN

Any risk evaluation and
mitigation strategy for
the reference product

applies. Post-marketing

studies or additional
clinical trials could be
mandated

International
Nonproprietary Names (INN)
identify pharmaceutical
substances or active
pharmaceutical ingredients



7" 2 ] u.s. FOOD & DRUG : e ’ H
(& 0 & | Nepi Extrapolation
Biosimilar Product Vet

Regulatory Review and Approval . Y ( Mo PEKTOON g)

«Can a biosimilar be approved for an indication that is approved
for the reference product even if the biosimilar is not directly
studied in that indication?
Yes, a biosimilar product may be approved for an indication
without direct studies of the biosimilar in that indication. If the
total evidence in the biosimilar application supports a
demonstration of biosimilarity for at least one of the reference
product’s indications, then it is possible for the biosimilar
manufacturer to use data and information to scientifically justify
Knowledge and consideration of various approval for other indications that were not directly studied by
scientific factors for each indication the biosimilar manufacturer. This concept is called “extrapolation”
and is critical to the goals of an abbreviated pathway—improving
access and options at a potentially lower cost.»

The concept of extrapolation is based on:

All available data and
information in the biosimilar
application

FDA’s previous finding of
safety and efficacy for other
approved indications for the
reference product

www.fda.gov



Crohn’s disease Ulcerative colitis

To pEAAOV TwV BLOOHOELOWV

Biologics licensed by the FDA and/or EMA for the treatment
of RA and/or IBD as of 25 November 2019 (references are
provided in Table S2 in the electronic supplementary material).

Infliximab

Adalimumab
TNF inhibitors are shown in black; biologics with other targets are
Certolizumab

" shown in gray. For biologics shown in bold, biosimilars have been
pPego

licensed by the FDA and/or the EMA in relevant indications. A
Licensed by the FDA only. B Licensed by the FDA only for the
Etanercept treatment of Crohn’s disease. C The intravenous form of
golimumab (Simponi Aria®) is licensed by the FDA only, for the

treatment of RA only.

Kim H, Drugs (2020) 80:99-113

Rheumatoid arthritis



Anti-TNF Biosimilars Approved in EU

Adalimumab Infliximab

* Amgevita * Benepali * Inflectra

* Cyltezo * Erelzi * Flixabi

* Halimatoz * Remsima
* Hefiya » Zessly

* Hulio

* Hyrimoz

* |dacio

* Imraldi

* Solymbic

EMA website. List of approved biosimilars of adalimumab, etanercept and infliximab.



To CT-P13 ocav HOVTEAO EL0OOOU KoL TTOPOLLOVAG

avtl-TNF BLoopogldoug otnv KALVIKA eaén



KAWVIKEC LEAETECG OTLC OTTOLEC EEETAOTNKE N METABACH QMO
Remicade o€ CT-P13 ota pEUMATIKA VOO 0T

. ZUVOALKOG
Me tnv Huepounvia :
. . . : apBuog : : :
urmtootnpEn tng | oAokARpwong n €AV o]0 aoBeviv (A EvéelEn/Xpnon AlapkeLa
Celltrion/Pfizer Snuoacisuong . &
HETAaTOXOEVTWV)
Napadtaon peAéTng
PLANETRA! HSP/PFE loUAlo¢ 2013 69 302 (144) PA 48 €B6
(61ebvng)
Napadtaon peAéTng
PLANETAS? HSP/PFE lovviog 2013 40 174 (86) AZ 48 €B6
(61ebvng)
MeAétn
NOR-SWITCH3 Oyt lovviog 2017 40 481 (240) Az, NC, WA, W,PA, EK 52¢Bd
(NopBnyia)

1. Yoo DH et al. Ann Rheum Dis. 2017;76(2):355-363. 2. Park W et al. Ann Rheum Dis. 2017;76(2):346-354. 3. Jgrgensen K et al. Lancet. 2017;389(10086):2304-2316



http://ard.bmj.com/content/76/2/346.long
http://www.ncbi.nlm.nih.gov/pubmed/26549204

Switching from originator infliximab to biosimilar CT-P13

compared with maintained treatment with originator
infliximab (NOR-SWITCH): a 52-week, randomised,

H pelétn NOR-SWITCH

double-blind, non-inferiority trial

Infliximab CT-P13 Risk difference
originator n=206 (95% Cl)
n=202
’ ’ Diagnosis
- Tuxa}onomp.svn, Sutha Crohn's disease 14(212%) 23 (36-5%) -14-3% (-29-3to 0.7)
WO , Ulcerative colitis 3(91%)  5(11-9%) 1 _2-6% (152 t0 10-0)
" 40 voookopela atn Spondyloarthritis 17 (395%) 14 (33.3%) 6-3% (-14-5t0 27-2)
NopBnyia Rheumatoid arthritis 11(367%) 9 (30-0%) 4-5% (-20-3 t0 29-3)
= 408 acOeveic pe naONoELg Psoriatic arthritis 7(53-8%) 8 (615%) ~8.7% (-45-4 to 28-1)
o€ Oepaneia pe infliximab, Psoriasis 1(59%)  2(12.5%) ~67% (-267 t0 13-2)
o€ 206 n aywyn aAAage oe Overall 53(26-2%) 61(29-6%) — -4-4% (-127 to 13-2)
CT-P13

T T T — T 1T T 1
-50-40-30-20-10 0 10 20 30 40 50

.1—

Favours infliximab

originator

—
Favours CT-P13

Interpretation: The NOR-SWITCH trial showed that switching from infliximab originator to CT-P13 was not inferior
to continued treatment with infliximab originator according to a prespecified non-inferiority margin of 15%. The
study was not powered to show non-inferiority in individual diseases.

Jorgensen KK, Lancet 2017;389:2304-2316




JIM
Click here to view the Editorial Comment by Dr. Kay doi: 10.1111 /joim.12880 EnéKtaon tng MEAétnq NOR_SWITCH ue

Long-term efficacy and safety of biosimilar infliximah . .
(CT-P13) after switching from originator infliximab: aAdayn oAwv Twv acBevwv oto CT-P13

open-label extension of the NOR-SWITCH trial

Patients were recruited from 24 Norwegian hospitals, 380 of 438 patients who
completed the main study: 197 in the maintenance group and 183 in the switch group

NOR-SWITCH trial n
(52 weeks) @ 10| (€) % (d)
3 g ¢ !
482 randomized o 25 £
R g
25 3 3
g0 20 @
sz Z
a3 Z
7] 2
o 3 1.5 Q
241 switched to 241 continued treatment e< ﬁ
CT-P13 with INX 3 i
T 10 g 1
: a
Discontinued (n= 19) Discontinued (n =25) <
Lack of efficacy (n=3) < > Lack of efficacy (n = 8)
Adverse events (n =6) Adverse events (n =8) ﬁ 15
Withd t(n=5) Withd t(n=6
e ; =3) 222 completed 216 completed Lost mm;"fp"mz 1) E E
Violation of eligibility criteria (n=1) Other (n=2) £ a.
Other (n=2) > 10 =
3 g '
€ <
«— 5 < o
Did not enter extension study (n = 25) Did not enter extension study (n = 33) a 5 o 5
Study centre withdrawal {n = 17) Study centre withdrawal (n =18) E g
Other [n=8) Other (1 =15) L] [=1
NOR-SWITCH EXTENSION trial a 2
" -
(5] - o 1 . .
| L] | £ O | = Main [ Extension
5] @ T v r T T v - - - -
Baseline Week 16 Week 32 Week 52 Week 68 Week 78
197 Maintenance group 183 Switch group
(CT-P13 continued) (switched to CT-P13)
Full Analysis Set Full Analysis Set
Excluded from per-protocol set(n=7) Excluded from per-protocol set (n = 10)
Completed <20 weeks of study n =2) 1 > Completed <20 weeks of study (n = 4)
Insufficient number of treatments (n=5) Insufficient number of treatments (n = 8)
L30completed 173 /completed Goll GL, J Intern Med. 2019;285(6):653-669
Per-Protocol Set Per-Protocol Set




Napataon peAetnc PLANETRA

MeAétn PLANETRA (54 eBdopadec)?! Napataon peAétng PLANETRA

(48 BSopadec)?
- . YrioBAROnkav g
“mrkg” || ot | | Jevenoavocr| | eieecey
_g S (n=233) Ehevxo P13 (n=158) N >ep
(n=302) (n=158) (n=133)

AcBeveig pe PA
(n=606) Ttov

N\

( MetatdayOnkov

Tuxoonowonkav ; - YroBABnkav oe - .
Remicade3 O}\OK}\npr,OLV TIPOKATOLPKTLKO armo Remicade O}\OK?\I’]pr’aV
mg/kg ™ Bepaneia EAeyyo e CT-P13 ™ Bepaneia
(n=304) (n=222) (n=144) (n=128)

(n=144)

EruA€§LpuoL acBeveic amod tn peAétn PLANETRA swonxOnoav o pia peAétn napataong 48 eBdopadwyv ywa thv agloAdynon
NG AMOTEAECHATIKOTNTAG Kat TG aopaAelag TG petafaong and Remicade o CT-P13 (opdda svaAAayng Ospaneiag) os
oxXéon Ke T dtatripnon tng Oepaneiag pe CT-P13 (opada dtatripnong Oepaneiag)?

1. Yoo DH et al. Arthritis Res Ther. 2016118(1):82.
2. Yoo DH et al. Ann Rheum Dis. 2017;76(2):355-363.



Napataon peAetng PLANETRA: NMoocootd KALVIKAC OLVTOITOKPLONG

[l Aiariipnon Bepartreiog (n=152)

100,0 - .
Cl:-16%, 4% B EvaMayn Bepamreiag (n=142)
78.2 Cl: -10%, 10%
~ gooq{ 7 717 71,8
O y
o\o.. Cl: -11%, 12% Cl: -15%, 8%
w
S 600 - 48,7 47,9 480 °14
Q
Z Cl: -15%, 6%
E Cl: -12%, 8%
o i 29,6
e 40,0 ;
5 250 243 26,1
©
5
S 20,0
(@]
C
0,0 -
ACR20 ACR50 ACR70 ACR20 ACR50 ACR70
EBSdopada 78 EBSopada 102

O avtanokpioslg ACR20, ACR50 kait ACR70 bev SLEpepav onpavTikd petafl Twv opddwy dtatipnong kau
evaAlayng Oepaneiag tig eféopadeg 78 kat 102

Yoo DH et al. Ann Rheum Dis. 2017;76(2):355-363



Napatoaon peAétng PLANETAS: Mooootd KALWVIKAG QVTOTTOKPLONG

NapakoAouOnon pe kprtripla ASAS

N 80,7 I Awrtiipnon Bspaneiog (n=88)

80 77,1
70,1

76,9 [ EvaAAayn Bepaneiag (n=86)

70 A

63,9 61,5

60 -
50 -

40 -

AcOeveig (%)

30 A
20
10 A

ASAS 20 ASAS 40 ASAS PR ASAS 20 ASAS 40 ASAS PR
EBSopada 78 EBSopada 102

Ou avtanokpioslg ASAS 20, ASAS 40, and ASAS PR Atav nopOpoleg HeTal Twv opadwv dtatripnong Kat evaAAayng
Oepaneiog tic Bdopadec 78 kat 102

Park W et al. Ann Rheum Dis. 2017;76(2):346-354
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<2 ORIGINAL ARTICLE INTESTINAL , , ,
pISSN 1598-9100 ® elSSN 2288-1956 RESEARCH AAAavn ano IanIXImab ava¢opag
e Res TR TS o€ CT-P13 ywa LOLTPLKO U G KOl N
Infliximab biosimilar CT-P13 is interchangeable with its A(')VO ug o€ | O®ONE
originator for patients with inflammatory bowel disease
in real world practice

\gﬁiﬂh ":?|

Proportion of patient (9)

139 Naive

Naive Nonmedical Medical Naive Nonmedical Medical
switch  switch switch  switch

M Responder [ Consistent responder [B Non-responder

Patients were classified into 3 groups: naove patients who had no previous anti-TNF-a antibody treatment, patients switched for nonmedical reasons
such as institutional policy or economic reason (nonmedical switch), and patients switched for medical reasons (medical switch). The medical switch
group was further devided into 3 subgroups. aSwitching to CT-P13 from infliximab (IFX) due to adverse events or insufficient efficacy; bSwitching
from adalimumab; cRetreatment with CT-P13 for relapse after discontinuation of IFX due to remission of disease.

Nakagawa T, Intest Res 2019;17:504-515



ORIGINAL RESEARCH ARTICLE

| | | CT-P13 ywa 5 €tn o€ PA
A 5-year Retrospective Analysis of Drug Survival, Safety,

and Effectiveness of the Infliximab Biosimilar CT-P13 in Patients KOl Az
with Rheumatoid Arthritis and Ankylosing Spondylitis

. — Nave Drug survival, according to previous infliximab treatment
2 witche . . . .
= (naove vs switched; Safety analysis group). a Drug survival in
E patients with RA. b Drug survival in patients with AS. The
— = I . . . . . .
fg numbers of patients still receiving each drug at different time
2 927 Logrankp=061 points are shown. + Indicates censored patients. Shaded areas
0.0 ' ' ' ' ' show the 95% confidence interval.

0 50 100 150 200 250
Patients at risk, n Time (weeks)
Naive 135 64 38 19 6 1
Switched 19 11 8 7 7 0
b Five-year analysis showed that long-term treatment
e with the infliximab biosimilar CT-P13 was safe and
= 0.8 aaan oo . . . . . g
- Ay effective in patients with rheumatoid arthritis (RA)
o -0 . - .
. or ankylosing spondylitis (AS) treated under routine
. medical care in the Republic of Korea
a : Log-rankp = 0.68

0.0 T T T T T
0 50 100 150 200 250
. . i k

patients at risk, n L o Time (wee 5153 . . T.-H. Kim, Clin Drug Investig. 2020;40(6):541-553

Switched 118 84 70 57 51 0



Aedopéva aAAayng ano To apXLKo LOPLO OTO BLOOUOELOEC YyLOL TOUC
3 ntpwtou¢ avtl-TNF napayovtec

NOR-SWITCH!?! VOLTAIRE-RA®] EGALITY!®
Randomized, non-inferiority Randomized, parallel-arm, Randomized, confirmatory
trial equivalence trial efficacy and safety trial
Infliximab to biosimilar Adalimumab to biosimilar Etanercept to biosimilar
» Various diseases * RA * Psoriasis
* Efficacy (disease * Efficacy: similar levels of * No negative effects on
worsening during follow- ACR20 efficacy (PASI75 after 12
up): 26% (continue » TEAEs: 43% vs 35% weeks) were observed
therapy) vs 30% (SWltCh) @ [mmunogenicity: similar * TEAEsS: 60% vs 57%
* TEAEs: 70% vs 68% ADA levels * Immunogenicity:
* Immunogenicity: similar comparable
ADA levels

a. Jorgensen KK, et al. Lancet. 2017;389:2304-2316; b. Cohen SB, et al. Ann Rheum Dis. 2018; 77:914-921;
c. Griffiths CEM, et al. BrJ Dermatol. 2017;176:928-938.



Rheumatology 2019;58:2193-2202
doi:10.1093/rheumatology/kez152

RHEUMATOLOGY Advance Acoess publoation 10 June 2018
Driginal artiele Rituximab kot To BLOOMOELSEG
Efficacy and safety of switching from rituximab to TOU CT'P].O o..[n PA

biosimilar CT-P10 in rheumatoid arthritis: 72-week
data from a randomized Phase 3 trial

Main
period Randomized patients
n=37e
F‘;ﬁt.‘;::d"'" CT-P10 (n = 161) US-RTX (n= 151) EU-RTX (n = G0}
Fonlstiei CT-P10 (n = 141%) EU-RTX (n = 56)
Extension
period Randomized®
Tt?:;_iﬁ:tn;m CT-P10 (n = 122) CT-P10 [n = 62) CT-P10 (n = 47)
“;ﬁ““"l s CT-P10 (n = 121°) CT-P10 (n = 60%) CT-P10 (n = 47)




Main period -= CT-P10

- US-RTX
Extenslon period -# CT-P10/CT-P10 = US-RTX/AIS-RTX

A 7 = Extension period
o B6-
o
o
8 5
)]
)
c e
§ 3’. 4
Infusion Infusion Infusion
2 Ll | L] Ll LI 1 L] L] L] ‘I* ] L] L]
0 4 812162024 32 40 48 56 64 72
Week
Change from baseline
CT-P10/CT-P10 26 -28 -3.0 -30
US-RTH/US-RTX 25 -28 -30 -3Q
US-RTM/CT-P10 2.5 -2.8 3.0 -28
EU-RTX/CT-F10 24 29 30 -30
C 100 Extension period
B8O 4
= 60+
§
§ 9
o
m.
E Ll L] Ll L] L] L] L] L] L] L] L] L]
0 4 §12162024 32 40 48 56 64 T2
Pt tt Week tt
Infusion Infusion Infusion

Mean DASZE-ESR

=

Mean hybrid ACR score

-=- EU-RTX
“- US-RTRICT-P10 -0~ EU-RTA/CT-P10

T - Extension period
B -
5-
4ﬁ
3-
I;m‘usm Infusion Infusion
2 !i[ Ll T L] L !I | L] !l Ll L] Ll
0 4 812162024 32 40 48 56 64 72
Week
Change from baseline
CT-P1Q/CT-P10 28 32 33 33
US-RTHUS-RTH 27 32 =33 33
US-RTX/CT-P10 27 31 17 3.2
EU-RTX/CT-P10 26 31 -85 a»
70 - Extension pariod
60 - i
50 - 1
40 -
30 -
20 -
10 -
ﬂ LI Ll L T L L L} L} ¥ L} Ll L} Ll
0 4 812162024 32 40 48 56 64 72
It 11 Week 1
Irfusion Infusicon Infusion

Rituximab kau
TO BLOOMOELOEC
tov CT-P10 otn

PA

Rheumatology key message

Long-term use of CT-P10 up
to 72 weeks was effective
and well tolerated in RA

Shim SC, Rheumatology 2019;58:2193-2202
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Concise report Rituximab ko to BI.OOIJ.OEI.SE'Q
Efficacy and safety of Sandoz biosimilar rituximab TOU aT[(') 'th Sa ndOZ

for active rheumatoid arthritis: 52-week results from
the randomized controlled ASSIST-RA trial
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Rheumatology key messages

» SDZ-RTX demonstrated similar efficacy to reference rituximab (RTX-EU/RTX-US) across multiple measures of
rheumatoid arthritis activity.

o SDZ-RTX maintained similar efficacy/safety to RTX-EU/RTX-US in patients receiving one and two treatment
courses.

« No differences were observed between treatments in B cell depletion/recovery, and SDZ-RTX immunogenicity
was low.

Smolen J, Rheumatology 2020;0:1-7




Meta-avaAUoelg o€ HeEAETEC aAAayRC amno to dappoko avadopac oTo

BLOOMOELOEC
14 different diseases > 12,000 patients
No difference No difference
observed in: observed in:
* Immunogenicity » Safety signals
» Safety * EU pharmacovigilance
* Efficacy data

» European expert perspective considers, "switching between comparable versions of
the same active substance approved in accordance with the EU legislation is not
expected to trigger or enhance immunogenicity"[]

a. Cohen HP, et al. Drugs. 2018;78:463-478; b. Ebbers HC, et al. Expert Opin Biol Ther. 2012;12:1473-1485;
c. Kurki P, et al. BioDrugs. 2017;31:83-91.



Bloopo€tén otnv KAWIKN mpaén: lotplka, OLKOVOULKA, KoL SLOLKNTLKA
gpwtApata, kabwc kat n 0€Anon tou acBevoucg

= Ynapxouv dedopéva tovu va deixvouv dtadopetikni kKAwikn anavinon | npodil acPpaAeiac tov

BLoopoeldol ¢ Evavtl Tou apXtkoU BLoAoyLKou mapayovta;

= Mnopéei va yivel switching oto Bloopoetd€g Aoyw EAAELYPNC ATTOTEAECHATLKOTNTOG

npwtonadouc, N deuteponabolc;

= Mnopei va yivel switching oto BLoopoetd£¢ AOyw KEVTPLKAC SLOLKNTIKAC anodaong, KOGToUG, N

dLaBsopdtTntoc Tov poppaKkeiov;

" Mpénel va Aappavetat umtoyn n emBupia tov acBevoulg yia tTnv npwtn entdoyn  aAAayn tng

Oepanciog;



Zntnporta avtaAlagipotntoc HeETaL opXtkoU popaKou Kot

BLOOMOELOWYV ME LATPLKA, KOL KN LOTPLKR, cuoTOoN
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The role of the Nocebo effect in the use of biosimilars in routine rheumatology
clinical practice

Evrydiki Kravvariti', George D. Kitas®®, Petros P. Sfikakis'

Mediterr J Rheumatol 2019;30(Supp 1):63-8



REVIEW

RMD
Open

Rheumatic &

Era of biosimilars in rheumatology:
reshaping the healthcare environment

Anodoxn ano tov acBevn tng
aAAaync o€ BLOONOELOEC:

Musculoskeletal

1 4
Diseases Josef S Smolen,' Joao Goncalves,” Mark Quinn,® Fabrizio Benedetti,” 6pa0n noce bo

Jake Yongkwon Lee®

Neuroimaging of a nocebo responder with activations
of brain regions involved in anticipatory anxiety
projected onto a 3D rendering model of the brain

When a patient has the expectation that a given treatment

will have no benefit, a nocebo effect, which is the opposite of the
placebo effect, can occur in clinical trial and routine care settings. If the
treatment is given in a negative context, an increase in anticipatory
anxiety activates neurochemical systems that increase pain
transmission (eg, cholecystokinin and cyclooxygenase), and
neuroimaging studies have shown increased activity of brain regions
involved in pain processing and emotional regulation (eg, the prefrontal
cortex) (figure 5). When a nocebo response, such as perceived side
effects or lack of efficacy, occurs in response to active therapy, it

can have a negative impact on treatment adherence and outcomes. To
avoid contributing to the nocebo effect, it is very important that
clinicians carefully consider how they communicate with their patients,
and make an effort to frame communications in a positive context

Smolen JS, RMD Open 2019;5:e000900



Updating position statement from the European League Against Rheumatism (EULAR)
Standing Committee of People with Arthritis/Rheumatism in Europe (PARE) August 2018

= |f so-called ‘naive’ patients (patients who have not taken a biologic so far) should take a biologic, the
less expensive biologic (either originator or biosimilar) can be used — as long as there are no
contraindications, the patient has been informed and the decision is based on a shared decision
between rheumatologist and patient

= No patient should be switched from an original product to a biosimilar against the patient’s decision
just to reduce costs-. A switch should always be based on a shared decision between patient and
doctor

= As long as no studies exist, a switch between different biosimilars is not recommended

= Original products and biosimilars should not be interchangeable with each other in pharmacies. The
exchange of biologics is only considered to be without problems if it is the same productin a
different wrapping

eular

Bioidenticals: These are biotechnologically produced medicinal products from a fighting r & musculoskale
manufacturing process that runs under identical conditions
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Recommendation

Consensus-based recommendations for the use of

biosimilars to treat rheumatological diseases

Jonathan Kay,' Monika M Schoels, Thomas Dérner,? Paul Emery,” Tore K Kvien,
Josef S Smolen,?® Ferdinand C Breedveld,” on behalf of the Task Force on the Use of
Biosimilars to Treat Rheumatological Diseases

The availability of biosimilars must significantly lower the cost of treating an individual patient and increase
access to optimal therapy for all patients with rheumatic diseases.

Approved biosimilars can be used to treat appropriate patients in the same way as their bio-originators.

As no clinically significant differences in immunogenicity between biosimilars and their bio-originators have
been detected, antidrug antibodies to biosimilars need not be measured in clinical practice.

Relevant preclinical and phase | data on a biosimilar should be available when phase 1ll data are published.

Since the biosimilar is equivalent to the bio-originator in its physicochemical, functional and pharmacokinetic
properties, confirmation of efficacy and safety in a single indication is sufficient for extrapolation to other
diseases for which the bio-originator has been approved.

Currently available evidence indicates that a single switch from a bio-originator to one of its biosimilars is

safe and effective; there is no scientific rationale to expect that switching among biosimilars of the same bio-
originator would result in a different clinical outcome but patient perspectives must be considered.

Multiple switching between biosimilars and their bio-originators or other biosimilars should be assessed in
registries.

No switch to or among biosimilars should be initiated without the prior awareness of the patient and the
treating healthcare provider.
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Kay J, Ann Rheum Dis 2018;77:165-174



Overview of Biosimilar Use Across Europe

Britain and Norway!(a"] Italylc-el

* Upto90% * Education route

biosimilar use * Experiencing
Important increase
in biosimilar use

The economic benefits can be gained in every different health system, but it seems

to take time and staff skills to generate it, whether it is education- or trial-based

a. NHS England. 2018; b. Biosimilar Development. Norwegian Phenomenon 2018; c. Genazzani A, et al GaBl J. 2017
[Epub ahead of print]; d. Biosimilars Law Blog. AIFA 2018; e. Marciano |, et al. BioDrugs. 2016;30:295-306.
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Blroopoedn: Na oo Aoyo;

NOR-SWITCH Experience

* NOR-SWITCH -- Examined switching from originator
infliximab to a biosimilar across several auto-immune
diseases (including rheumatic and IBD disorders)

— Switching from the originator to the biosimilar was not
inferior to continued treatment with the originator

— No differences in safety or immunogenicity were observed

* In Norway, cost savings following biosimilar introduction
were 39% in 2014, increasing to 69% in subsequent
years

Jorgensen KK, Lancet 2017;389:2304-2316
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