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KEY POINTS

e Recent advances in RA treatment include the
availability of biosimilars as well as novel agents
inhibiting ILl-6 and Janus kinase.

o Although several promising trials suggest that biologic
therapies can be successfully tapered in some patients
with RA, further study is needed to identify optimal
candidates and approaches of treatment de-escalation.

Mahajan TD, et al. Curr Opin Rheumatol 2018;30:231-237



Current biosimilars on the market and pending approval in United

States
Drug

CT-P13

SB2

SB4

ABP501

GP2013

Reference product

Infliximab

Infliximab

Etanercept

Adalilumab

Rituximab

Approval status

Approved in the
United States in
2016

Approved in the
United States in
2017

Approved in Europe,
Current US clinical
trial

Current US clinical
trial

Current US clinical
trial

Trial

PLANETRA,
PLANETRA extension

Choe et al.
Smolen et al.

ClinicalTrials.gov:NC
T01895309
Emery et al.

ClinicalTrials.gov:NC
T01970475
Cohen et al.

ClinicalTrials.gov:NC
T01274182
Smolen et al.

Mahajan TD, et al. Curr Opin Rheumatol 2018;30:231-237
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HEALTH LAW,

ETHICS,

AND HUMAN RIGHTS

Rationale, Opportunities, and Reality of Biosimilar Medications

Gary H. Lyman, M.D., M.P.H., Robin Zon, M.D., R. Donald Harvey, Pharm.D.,

and Richard L.

Biologic therapies for cancer and other disorders
contribute to improved outcomes for many pa-
tients but also account for a large proportion of
health care expenditures. Opportunities for cost
containment may emerge as the patents on origi-
nator products expire and highly similar agents
known as biosimilar medications reach the clinic.
Biosimilar formulations of myeloid growth fac-
tors that are used to reduce chemotherapy toxic-
ity are already available, and the recent approval
of what is likely to be the first wave of biosimilar
cancer therapies will provide treatment options
that, if accepted by providers and patients, may
help constrain health care spending. In this arti-
cle, we summarize the current status of biosimi-
lar agents in the United States. Although we focus
on oncology, the regulatory issues and challenges
related to naming, labeling, and postmarketing
surveillance, as well as challenges related to im-
plementation in practice (including compliance
with guidelines, coverage, and reimbursement), are
relevant across all medical disciplines. Consider-
able professional and patient education will be
important, along with rational and sustainable
policies, to ensure the appropriate and effective
use of biosimilar medications in clinical practice.

INTRODUCTIOMN

THE OPPORTUNITIES

The continuing rise in health care costs, high-
lighted by the rapid increase in the price of cancer
drugs in the United States, has prompted a con-
certed effort to find new strategies to contain
costs while improving access to safe and effec-
tive treatments. Nowhere is this more apparent
than with biologic therapies, which represent a
large proportion of the new anticancer agents
introduced over the past two decades. Several of
these drugs now face patent expiration and com-
petition from a new class of agents known as
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biosimilars. A biosimilar is a biologic agent that
is not chemically identical, but is highly similar,
to an approved reference biologic agent, with no
meaningful differences in efficacy, safety, and
purity.*? The biologic oncology products that are
expected to lose patent protection by 2020 account
for more than $20 billion in global annual spend-
ing, and biosimilars are anticipated to assume
the majority of the market share for a number of
these drugs.” Although the effect of biosimilars
on health care costs is not yet clear, a recent
analysis from the RAND Corporation estimates
that the introduction of biosimilars could poten-
tially reduce direct spending by $54 billion be-
tween 2017 and 2026.*

THE CHALLENGES

The Food and Drug Administration (FDA) has so
far approved nine biosimilar products, including
a biosimilar formulation of a myeloid growth fac-
tor that is used to reduce the toxicity of cancer
chemotherapy (filgrastim-sndz as an alternative
to Neupogen [Amgen]) and two biosimilar prod-
ucts for the treatment of cancer (bevacizumab-
awwb as an alternative to Avastin [Genentech]
and trastuzumab-dkst as an alternative to Her-
ceptin [Genentech]). However, challenges remain
concerning the acceptance of biosimilars by phy-
sicians and patients in the United States. Their
overall effect on health care costs will be heavily
influenced by provider, payer, and patient under-
standing of their safety and efficacy.”” The regu-
latory process for approval of biosimilars is based
largely on preclinical studies and deemphasizes
the need for large phase 3 clinical trials.' There-
fore, clinician confidence in the usefulness of
these products will depend less on large random-
ized studies than on preclinical and pharmaco-
logic data, along with clinical experience. Cur-
rently, confusion and uncertainty exist about the
naming and labeling of biosimilars and their ap-

MAY 24, 2018



The NEW ENGLAND JOURNAL of MEDICINE

Table 3. Biosimilar Agents Approved for Use in the European Union.*

Molecule Biosimilar Agent by Trade Name (Manufacturer) Year Approved

Nononcology

Somatropin 2006
2006, withdrawn 2012

Epoetin alfa 2007
2007
2007

Epoetin zeta 2007
2007

Infliximab 2013
2013
2016

Follitropin alfa 2013
2014

Insulin glargine 2014
2017
CHMP positive opinion 2018

Insulin lispro CHMP positive opinion 2017

Enoxaparin 2016
2016

Etanercept 2016
2017

Teriparatide 2017
2017

Adalimumab 2017
2017
2017
CHMP positive opinion 2017

Oncology

Filgrastim 2008, withdrawn 2016
2008
2008
2009
2009
2010
2013
2104

Rituximab 2017
CHMP positive opinion 2017
2017
2017
2017
2017

Trastuzumab 2017
CHMP positive opinion 2017

Bevacizumab 2018
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B. Glintborg, A. Gitte Loft, E. Omerovic et al.

To switch or not to switch: results of a nationwide guideline of
mandatory switching from originator to biosimilar etanercept. One-
year treatment outcomes in 2061 patients with inflammatory
arthritis from the DANBIO registry

Ann Rheum Dis 2019;78:192-200.



Biosimilarity is an Innovative Concept for Patients

The potential benefits of biosimilars

Release of funds to support:

Re-investment
to under-served Future innovations!
needs?

Increased Expensive

patient access? combinations

1. IMS Institute for Healthcare Informatics, March 2016
2. NICE Guidance 329 Introducing biosimilar versions of infliximab: Inflectra and Remsima: July 2016



EPQTHMA 1

600 «OpoIo» gival To SB4 pe Tnv ETavepoenTtn avagopag (ETN);



2XEOLAOMOC MEAETNC

138 uyLeic dppevecg TuxalomolnBnkav yia va AdBouv pia epanaé d6on SB4 , EU-
ETN 4 US-ETN 50 mg pe urmtodopLa éveon tnv nepiodo 1, akoAouBoupevn amno
Sdlaoctaupoupevn Beparmeia otnv nepiodo 2.

Nepiodog 1 Nepiodog 2

e NSEa—— EU-ETN

M T

e _— NSEA—— US-ETN

N~ T I

Mépog PRl  EU-ETN oo US-ETN

cinzas) I Us ey BNy

, I , I

EBSopdda -3 EBSouada O EBSouada 3 EPSouada s EBSopada 7
Huépa —21 Huépa 1 Huépa 21 Huépa 29 Huépa 49
4= PK AstypatoAnyia f f
® Aswypotonio avocoyovikdtntag Aoon Adon

ETN, etanercept; EU-ETN, EU-sourced ETN; PK, pharmacokinetic; US-ETN, US-sourced ETN.

Lee YJ, et al. BrJ Clin Pharmacol. 2016 Jul;82(1):64-73.



Ta tpodil PK twv SB4 ko EE-HMA yia to ETN Atav
napopoLa

ZUYKEVTPWON OTOV 0p0 — XpoViKa tpodil (mean * SD)

SB4 vs. EU-ETN SB4 vs. US-ETN US-ETN vs EU-ETN
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ETN, etanercept; SD, standard deviation

Lee YJ, et al. BrJ Clin Pharmacol. 2016 Jul;82(1):64-73.



2XOALO TWV EPELVNTWV

The intrasubject variability, which is product de-

pendent in PK parameters was 12-14% between SB4 and
EU-ETN, 15-18% between SB4 and US-ETN, and 24-26% be-

tween EU-ETN and US-ETN (Table 3). These data imply that
the differences in PK between SB4 and either of the two refer-
ence products are smaller than those between the EU-sourced
and US-sourced reference products.

Lee YJ, et al. Br J Clin Pharmacol. 2016 Jul;82(1):64-73.



2XESLAOMOC MEAETNC

Tuyatomotnuevn HeAetn 52 eBdopadwyv pe avolkth enektoon 48 efdouddwv
1: 1 tuyatomoinon os 50 mg / eBdopada SB4 £vavtt ETN pe untoBabpo MTX
Avouxtn nepiodo enektaong evog Bpaxiova €wg tnv eBdopada 100

Tuxaiomnownon, SutAn-tudpAn
nepiodo

AvoOLXTAG EMLONHAVONG, TEPLOS0G
| EMEKTAONG

SB4(n=299)
SB4(n=250)
ETN(n=297)
| ~ [ ™S T
Npwtelov

TEALKO onpeio

Emery P. Ann Rheum Dis 2017;76:51-57



2uykpiolpa mocoota avranokpiong ACR 20,50,70
SB4 kat ETN tnv EBSopada 52

SB4 R METN
100 A : :
Mpoocappocpévn dwegopa: 0.74 : :
95% CI (—8.03 to 6.56) i '
X 80- , o :
~ [Ipocappocuévn dregopd: 4.48 1
v 80.8 81.5 95% CI (-2.90 to 11.87) | i
g El'[pooapuoo-uévn dwopopd: 4.50 :
a 95% CI (—4.67 to 13.67)
X 60 - ! !
0 Ipocappoouévy Srapopd: 5.48;
5 95% CI (—2.32 to 13.29) !
et Tpocappoopévn dregopa: 7.02
> ! 95% CI (-1.69 to 15.74)
8 40 - ! Mpocappoopévn drapopd: 5.90
C ' 95% CI (~1.12 to 12.93)
o
o
o 20+
c
R
0 -
PPS FAS-NRI PPS FAS-NRI PIPS FAS-I|\IRI
| | | |
ACR20 ACR50 ACR70

ACR20/50/70, American College of Rheumatology 20/50/70% improvement criteria; FAS-NRI, full analysis set, non-responder imputation; PPS2, per-protocol set 2.

Emery P. Rheumatology 2017;56:2093-2101



Zuykpiowun BaOpoloyia DAS28 wg tnv efdopdda 52 kot avranokpion EULAR
NV efoéopada 52 yia SB4 ko ETN

Méon tiun DAS28 EULAR avtanokpion
-8~ SB4 (n=299) —&— ETN (n=297) B Mn avtandkpon Il Méon B KaAn

8- 100 -
80 -
60 -
40 -

20 -

Méon tiun DAS28
=
EULAR avtanokpion (% acBOsvwv)

0 LI 1 1 1 1
02468 1216 24 32 40 52 SB4 ETN

Xpovog (EBSopadec)

DAS28, disease activity score based on a 28 joint count;

ETN, etanercept; EULAR, European league against rheumatism. .
P urop gue agal . Vencovsky J, et al. Arthritis Rheumatol. 2015 Oct;67 Suppl 10:1-4046.



2UYKpilolpo TEALKA onpeio aodpaleiog
yio SB4 kot ETN tnv EBSopada 52

Tehud onpeio
n (%) n (%)

TouAadylotov 1 TEAE 175 (58.5) 179 (60.3)

TouAadylotov 1 SAE 18 (6.0) 15 (5.1)

TouAdxlotov 1 TEAE mou
oOnyet otn dLakomn tou 16 (5.4) 20 (6.7)
dOPUAKOU TNG LEAETNC

YoBapn Aolpwén 1 (0.3) 5 (1.7)
Evepyoc dupatiwon 0 (0.0) 0 (0.0)
Avtidpaoelc otn B€on eveonc 11 (3.7) 52 (17.5)
Kakor|Oetegt 4 (1.3) 1 (0.3)
Odvorocs 2 (0.7) 0 (0.0)

“Defined under the higher level term “administration site reactions”.
1SB4: gastric adenocarcinoma, basal cell carcinoma, breast cancer, lung cancer metastatic; ETN: invasive ductal breast carcinoma.
5SB4:Two deaths due to adenocarcinoma gastric and cardiopulmonary failure, which were not considered related to study drug.

SAE, serious adverse event; TEAE, treatment-emergent adverse event. Vencovsky J, et al. Arthritis Rheumatol. 2015 Oct;67 Suppl 10:1-4046.



EPQTHMA 2

Ynapyouv aToixeia dlapoponoinong Tou SB4 os oxeon Pe TNV
EtavepoenTtn avagopac (ETN);



2XEOLAOMOC MEAETNC

138 uyLeic dppevecg TuxalomolnBnkav yia va AdBouv pia epanaé d6on SB4 , EU-
ETN 4 US-ETN 50 mg pe urmtodopLa éveon tnv nepiodo 1, akoAouBoupevn amno
Sdlaoctaupoupevn Beparmeia otnv nepiodo 2.

Nepiodog 1 Nepiodog 2

e NSEa—— EU-ETN

M T

e _— NSEA—— US-ETN

N~ T I

Mépog PRl  EU-ETN oo US-ETN

cinzas) I Us ey BNy

, I , I

EBSopdda -3 EBSouada O EBSouada 3 EPSouada s EBSopada 7
Huépa —21 Huépa 1 Huépa 21 Huépa 29 Huépa 49
4= PK AstypatoAnyia f f
® Aswypotonio avocoyovikdtntag Aoon Adon

ETN, etanercept; EU-ETN, EU-sourced ETN; PK, pharmacokinetic; US-ETN, US-sourced ETN.

Lee YJ, et al. BrJ Clin Pharmacol. 2016 Jul;82(1):64-73.



Avoooyovikotnta: xapunAotepn cuxvotnta ADAs cto SB4

B SB4 MEU-ETN BUS-ETN

AplOpog acBevwv pe ADA

0

0

SB4 EU-ETN SB4 US-ETN EU-ETN US-ETN
Mépog A Mépog B Mépog C

ADA, anti-drug antibody; ETN, etanercept; NAbs, neutralising antibodies.

Lee YJ, et al. BrJ Clin Pharmacol. 2016 Jul;82(1):64-73.



ApLlOpNTIKN avicopponia ot AVILOPAOELC OTO CNUELO
xopnynonc (ISR’s: injection site reactions)

ISR: "AvtibpaoeLg oto onpeio xopaynong"

SB4 ETN
n=299 n=297
Zupupavta ApLlOuo¢ % Zuppavta ApLlOpuog %
AcOevwv AocOsvwv

22 11 @ 156 51 @

« H avaAuon Tn¢ unoopadac anokaAuye OTI n eninTwon Twv ISR's dev ennpedoTnke ano
TN BETIKA N apvNTIKN KATAOTAON TWV AVTICWUATWY KATA TOU (papUaKou

Emery P, et al. Ann Rheum Dis. 2017 Jan;76(1):51-57.



AnUooLleVOELC yLa TNV potipunon acBevwv kat E.Y otnv
néva touv SB4 oe ouykpion pe tnv néva ETN

I . @ |l

Solution for injecti "]

in pre-filled pen

Needle cap Viewing window

| _ |

erceptions and Preferences of Two Etancrcept
utoinjectors for Rheumatoid Arthritis: A New
uropecan Union-Approved Etanercent Riosimilar

Vversus Etanercept Originator - rFindings
rom a Nurse Survey in Europe

AU T S ERIS O TN ES ~—

SmGAL mESEARGH

‘atient _and Healthcocare Professionals Preference
or vs. Autoinjector for Rheumatoid

0489
% 10.1007/0744-01€

o sranercept
~nces of TWO EL
ad l’rcfcn.nct s Findings

rthritis: A Rafdomizced Crossover sSimulated-Use s ar
tudy atient l’cfc‘-‘l’;“:“ heulnatoid Arth
s tiectors 1O 3 e
arc Egeth @ - Jennifer Soosaar - Peter Nash * Denis hoquette "l(‘,tl(‘:u.‘:‘f’:‘(ie“‘ sSurvey in Earel -
i g

cardo Infante - Dena Rosen Ramey © Scevag Sabakian - o BT
A dw e A
Bt
ot et = AT




Ektipnoslc latpwv avadoplkd e TLG TIEVEC TNG
Etavepoéntne (SB4 ko ETN avadopdc)

FAVOURS REFERENCE
ETANERCEPT AUTOINJECTOR

Emwsmn HCPs

Easier 10 use

Better Indication of ' \ 0I708
a fully dellvered dose :
‘0.5517
Cap easier to remove -
Easier to administer dose : .;.:émlq
. 0.8315
Recommended to patients/others ;
‘ 08778
Easier 1o t2ach to patients '
Adapted from Egeth M et af, 2017. 0.0 0.2 04 0.6 08

(N = 90)



EkTIunoelg acOsvwv avodopLka LE TLC TTEVEC TNG
Exavepoéntng (SB4 ko ETN avadopdc)l?

FAYOURS REFERENCE
ETANERCEPT AUTOINJECTOR

% of all patlents

TOTA L (N=220) Adapted from Egeth M et of, 2017. 1 00 02 04 06 08 10
B NO PREFERENCE FOR EITHER DEVICE Patients (N = 191)
B SB4 PEN
B ETNPEN

1. Thakur K, Biberger A, Handrich A, Farouk-Rezk M. Patient Perceptions and Preferences of Two Etanercept Autoinjectors for Rheumatoid Arthritis:
Findings from a Patient Survey in Europe. Rheumatol Ther. 2016 Nov 5. DOI 10.1007/s40744-016-00489.2. Egeth M et.al, 2017



Ektipnoelc NoonAevutplwv avadopLlka HE TG TLEVEG TNC
Etavepoénne (SB4 ko ETN avadopdc)

ETN [ sB4 i M Both

7%

Easier to operate

Easier to grip

More intuitive to use

Conceals the injection needle better

Better audible feedback

Better visual feedback

Right weight

Better size

Attractive design

TOTA L {N - 149) Base: Total (n=149), UK (n=30), Germany (n=40), ltaly (n=30), Spain (n=19), France (n=30)

% of all nurses

l NO PREFERENCE FOR EITHER DEVICE
B SB4 PEN
B ETNPEN

Thakur, Rheumatol Ther (2016) 3:77-89



EPQTHMA 3

Moiol gival o1 «<kataAAnAol acOeveic>» yia To SB4 ?
> AobBeveic npwtoBepansudpevol pe B.IM (naive);
> AoBeveic nou anoTuyxavouv pe aAhoug B.M;

> AoBeveic oe Bepaneia pe ETavepoenTn avagopac (ETN) ;



20voyPn TwV aVaKOWWHEVWYV Kot Snpootevpévwv RWE peletwy yia to SB4

No. of
patients
included

Study design

Control group

Duration of
follow-up

Key results

11
;a_|-

experience

Glintborg B et al 1.623 Prospective Danish registry ETN-treated 1 year 80% of patients were switched to SB4
DANBIO)? ’ (DANBIO) study non-switchers 18% of switchers discontinued
Glintborg B et al 1.641 Prospective Danish registry Back-switchers vs 1 year Reasons for back switching appeared to be subjective
(DANBIO)? ’ (DANBIO) study switchers rather than objective (nocebo effect)
Tweehuysen L, et 635 Prospective single-centre Historic cohort 6 months 90% patients persisted vs 92% in the comparison
al. (BIO-SPAN)3 transition study (BIO-SPAN) cohort
Szlumper C, et al.* 103 Reported early experience N/A 5 months 103/109 patients agreed to switch
from Guy’s and St Thomas’ Cost saved in first 7 months of financial year:
Hospital £112,410

Rabbitts R, et al.> 44 Masgrove Park Hospital (UK) N/A ~5 84% have confirmed efficacy

early clinical review months Patients expressed a preference for SB4 pen due to

ease of use and fewer ISRs
De Cock, et al. 173 Preliminary retrospective N/A ~6 Cost was the main reason for switching 83% of
BSRBR)® study using BSRBR registry months* patients
Holroyd C, et al.” 92 Retrospective cross-over RCT Historic cohort 6 months Educational program prior to switch led to high
uptake by patients
There was a low rate of discontinuation due to
inefficacy or AE
Sigurdardottir V, et 147 Swedish single-centre Historic cohort 9 months Switching was acceptable
al.8 experience Low mean DAS28 maintained in RA and PsA groups
Strangfeld A, et al. 283 Prospective German registry ETN-treated 6 months Comparable retention rates and AE profile between
(RABBIT)? (RABBIT) study patients biologic-naive patients starting on SB4 or ETN
Al Tabaa O, et al.10 183 French single-centre N/A >1 year* Physician’s behaviour affects patient’s acceptance to
experience switch to a biosimilar

Haugeberg G, et 191 Norwegian single-centre N/A 1.23 years Non-medical switch is well tolerated with no

impairment in disease measures

N/A, not applicable; PsA, psoria

c arthritis; RA, rheumatoid arthritis; RCT, randomized controlled trial; RWE, real-world evidence; SB4, biosimi

ar etanercept.




AoBeveic npwTodepaneuopevol Ye B.M (naive)




MeA€tec Evapénc BroAoywkwyv Mapayoviwv
(Naive AoOeveic)

To mooooto Slakomng Kat to Mpodil achAAELOC ATAV CUYKPLOLULO
ylo TIG opadec mou ekivnoav Bepareia eite pe to PLOOUOELOES elte
LE To pappako avadopac




- TEPHOVIKO Mntpwo RABBIT

Noocootd diatipnong otn Oepaneia oe dtaoctnpa 6 pRVwv
ywa SB4 kau Etavepoéntn avadopag oETN

1 0 B — TS
~
‘—-q_‘__‘ "‘-;__“ \_L_\ -
l\L e — —
h‘-—..‘_“ —— - —
S — S
S os S .
E —
s
—
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@ 086
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Q2
Q@
= 04-
L
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5
s — SB4
8 02- OoETN
0.0
SsSB4 250 146 81
oETN M7 230 185
(s ] o0 180

Observation time in days

Treatment continuation in patients enrolled with SB4 or cETN who were
bionaive until enroliment.

H npoocappoyn Twv kaumuAwv Kaplan-Meier yia tn S1dpKeLo TG vOGOU KL TLG GUVWOCNPOTNTEG
Sev eixav onpavtkn enidpaon ota anoteAéouata.
Strangfeld A, et al. EULAR 2018. Abstract THU0192.



AcOeveic nou anoTuyxavouv He aAAoug B.IMN

AcOeveic o€ Oepancia pe Eravepoentn avagopac (ETN)




Agbopcva ano registries yia “switching”

OLepLloootepeg peAEtec switching €deLéav ott:

Ol aoBeveic pmopouv va aAAaéouv Bepameia amnod to papuako avadopds oto
BLoopoelbéc xwpic peiwon anoteAsopatikotnrog  avénon twv AE.




S UK BSRBR-RA registry

Ta biosimilars xpnoiomnotovuvtoal T060 ocav NPWTNG YPAKUNG Oepaneia
000 Kol o€ aAAayEG eTti atotuyiog AAAwWV BLOAOYLKWVY TTAPOYOVTWV

N=173*

Prescribed biosimilar CT-P137, SB4

4 4 4

.. , s , . ANy arto GANo BLoAoyLkd
Naive acBeveig AMaveq'ano 10 pdppako napéyovta
(n=45; 42 SB4) avadopdg(n=116; 34 SB4) (n=12; 6 SB4)
Awdpeon Siapkela Awdpeon StapkeLla voGou Awapeon Stapkela vocou
vooou 6 (2-14.5) €tn

DAS28,, = 5.1 (4.0-6.1) DAS28 g, = 2.9 (2.2-3.9) DAS28,, = 5.2 (3.5-6.3)

O KUpLoG Adyoc aAAayrG yia To 83% Twv aloOeVWV RTAV TO KOGTOG
(6ebopéva amo 1o 55% twv acBsvwv)

O puBuOG mapapovig otn Bepaneia yia toug BLoAoyikd naive acBeveic Rrav
A POLLOLOG yLa TIG opadeg SB4 ko ETN avadopag?
Napoporo npodil achaieiac?!

*As of 10/04/2016."Study included both infliximab biosimilars. BSRBR-RA, British Society for Rheumatology Biologics Register for RA.

1. DeCock etal. Rheumatology, Volume 56, Issue suppl_2, 1 April 2017, kex062.229,https://doi.org/10.1093/rheumatology/kex062.229



DANBIO Registry 4=

1,621 aoBeveic mou dAaav (79%) Beparneia os SB4

Kot 440 a.oBeveic ov dev aAasav (21%)

C

Disease activity, median(IQR) P*
pre-switch switch post-switch

RA, n=891

D 2.1(1.7-29) | 2.1(1.6-29) | 2.2(1.63.1) | 0.2
HAQ 0.6(0.2-1.3) | 0.8(0.1-1.3) | 0.8(0.3-1.3) | 0.7
CRP, mg/| 3(1-7) 2 (1-6) 3(1-6) 0.02
Vv |, mm 30 (13-57) 28 (13-55) 31 (11-62) 0.1
PsA, n=335

DAS28 2.0(1.5-2.6) | 2.0(1.6-2.8) | 2.1(1.53.0)[ 0.7
HAQ 0.5(0.1-1.1) | 0.5(0.0-1.1) | 0.5(0.1-1.1) | 0.7
CRP, mg/I 2 (1-4) 2 (1-4) 2 (1-4) 0.04

mm 31 (12-58) 30 (13-54) 32 (13-59) 0.2

SpA, n=32

BASDAI, mm 33(15-51) | 27 (12-48) 29 (16-47) | 0.03
CRP, mg/l 3 (1-6) 3 (1-5) 3 (1-5) 0.4
VAS global, mm 34 (16-59) 30 (12-53) 31 (15-53) 0.04
ASDAS 2.0(1.3-2.8) | 1.9(1.2-2.7) | 1.9(1.3-2.7) | 01

MNapopola SpactnplotnTa vooou 3 PAVEG TIPLV Kol 3 LAVEG HETA TNV
KN tatpikn oaAAayn ano ETN oe SBA.

Adapted from Glintborg B, et al. EULAR 2017. Abstract FRI0190.



DANBIO Registry 4—

MwKpOTEPO TTOCOOTO 0.0BeVWV TToU AAAaEe 0TO BLOOUOELOEC
SLekoe Tn Beparmeia o cUyKpLon HE TOUC hon-switchers

Treatment retention in ETN and SB4 treated patients

1.0 _
*  MNapapovi otn Bepancia yia 1

£10¢:

0.8
— Switchers: 83% (79-87)
- Non-switchers: 77% (72—-82)

0.6 _

g 0.4 _

*  MeyaAutepo TOO0O0TO LCOEVWV OE
Udeon Kot arno TG U0 OpAdEC
napERevayv otn Bepaneia o€ oxéon 02 | — ETN-SB4 switchers

, y ETN non-switchers
ME QTOUG 0€ Un Vdeon (HR=1.7 [95% Cl t
1.3-2.2]) and non-switchers (HR=2.4 [95% CI
1.7-3.6]) 0.0

- p<0.0001

I I I I I I I I
0 50 100 150 200 250 300 350

Treatment duration, days

Data presented as % (95% Cl).
Cl, confidence interval; HR, hazard ratio. Adapted from Glintborg B, et al. EULAR 2018. Abstract THUO189.



Baseline dnuoypadikd XapoKTtnPLoTIKA OXETL{OMEVA UE TNV
anoocupon ano tnv Bepaneia, ava Kkatnyopia vooou

Mn cuyxopriynon
MTX

YynAotepo PGA

<0,05

<0,05

ouvxoprwnon
MTX

Fuvaikeg
XapunAOTepEG

600¢lg SB4
YynAotepo PGA

<0,05

<0,05

<0,05

0,08

YynAotepo PGA 0,0

Adapted from Glintborg B, et al. EULAR 2018. Abstract THU0189.



W B|O-SPAN: OAAavSLKO Registry R.A, AXSpA, PsA
. 4 /4

MopopoLlo TooooTA MAPAUOVAC oTn Beparmeia
yla tnv opada tov SB4 o€ oxEon HE TNV LOTOPLKH Kooptn tou ETN

100 -

80 A

60 A

40 -

20 | 95% Cl: 88-93% 95% Cl: 90-94%

Crude 6-month persistence rate (%)

SB4 ETN

Cl, confidence Interval. Adapted from Tweehuysen L, et al. doi: 10.1002/art.40516



TL etval to Placebo kat to Nocebo?

Ritual of therapeutic act

POSITIVE NEGATIVE

M
CB1 CCK

D2/D3 COX




OETIKA N EMLSPAON TWV OTPATNYLKWV EMLKOWVWVIAG KOTA TV aAAayn
Oepaneiag o Blooposldn
I |
Ot pueAétec BIO-SWITCH «kat BIO-SPAN eéetaoav mv enibpaon twv

SLaOPETIKWY  OTPATNYIKWY  EMIKOWVWVIAG 0T  TTOOOOTA  AIoS0XriG Kol
apauovnc UETA TV uetaBaon amo ta npoiovrta avagopdc ota Bloouosldn

BIO-SWITCH BIO-SPAN
N=196 N=636

EmiotoAn otov aoBevr) OXETLKA LLE TNV
ErlotoAr otov aoBevr] OXETIKA LE TNV aMayry
TnAedwvikn emikovwvia yLa
napakoAolOnon
Oepaneia mov xopnyeitol aTopKa

aAAayn
Ta xapunAd KOoTN KoL oL LELWUEVEG ISRs
TnAedwvikn emkovwvia yLa €monaivovtal oToug acBeveig
EKIalSeVUOELC TWV EMAYYEALATIWY UYELOG
, OXETIKA [E TO XELPLOMO TWV EVOTACEWV YL
napakoAouBnon v anoduyn tou nocebo effect

4 xopnynoelg Ing Bepareiag




Zupnepaopata ano dedopiva registries (naive & switching)

= O pubudg napapovng otn Oepaneia yia toug BloAoyka naive acBeveig, aAAd Kat yLa autoug Tou
aAAG€av Tav napopolog yia tig opadeg SB4 ko ETN avadopagl234

= Mapoporo npodil aocPpaleilag Ko dtatripnong anoteAsocpatikotnrog 1234

= OuaoBeveic pmopouv va aAlG&ouv Beparmeia amo to pAapUako avadopds oTo BLOOHUOELIOEC XWPLE LEiwoN
anoteAsopatikotnTag ) avénon twv AE34

* O ouvduaouog TNG KN UTTOXPEWTLKNAG AAAQYN G KOL TNG CWOTHG EMLKOWWVIAG TTPOC ToV 0,00V oXeTioTNKE
He eAadpd auvénuévn mapapovi otn Bepareia kat Aydtepn avénon otn SpaoctnpldtnTa TG vooou*

* H Swakomn tneg Oepameiog petd amo switching ntav avénuévn yla toug acBeveic mou dev ftav os Odeon?

1. Strangfeld A, et al. EULAR 2018. Abstract THU0192. 2. DeCock etal. Rheumatology, Volume 56, Issue suppl_2, 1 April 2017, kex062.229, https://doi.org/10.1093/rheumatology/kex062.229
3. Glintborg B, et al. EULAR 2018. Abstract THU0189 4. Tweehuysen L, et al. Arthritis Rheumatol 2018. doi: 10.1002/art.40516. [Epub ahead of print].



https://doi.org/10.1093/rheumatology/kex062.229

EPQTHMA 4

[Mola €ival n e€oikovounon NouU PJNopouv va NPocpEPOUV

Ta biosimilars ;



* %
*

SCIENCE MEDICINES HEALTH

o EUROPEAN MEDICINES AGENCY £ European
Commission

J Me tnv epdavion tng Bloopolotntag, va PLoopoeldEC umopel va Baclotel otnv epnelpia
00DAAELAC KOL OTIOTEAECUATIKOTNTAC TTOU AItoKTOnke pe to dpappako avadopas. Etol

amodevyetal n epLttn emavaAnPn twv KAWVIKWYV SoKLUwv Ttou €xouv ndn Ste€ayxbel yla to
dappoko avadopag.

2 8-10 years

X 10-15 years

D >1B usD oD | 0.1-0.2B usp

Step 1 Step 2 Step 3 Step 4

Step 1 Step 2 Step 3 Step 4 Step 5 Step 6
Developmem Pre_C“nica Frese T Development



DapHaKOOLKOVOULKOC avtikturtog Twv avti-TNF Blrooposidwv otnv Evpwrnn ano tov
AsképBplo tou 2016

EUu* FR DE IT ES UK
o ) |2
@& O &6 () & +
224,
8 - 19% -20
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e < -10
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=1 =6,
2 --10
3
3 =13% —-15
g =16% _20

=209

TEM (AL, BE, BU, CZ, DK, FI, FR, DE, GR, HU, IE, IT, NL, NO, PL, FT, RD, 5K, 5J, ES, 5E, CH, UK)

QuintilesIMS. The Impact of Biosimilar Competition in Eurapa. May 2017, hitp:llec.europa swgrowshitnols-databasas/nawsroomiclitemdetail.cfm¥itam_id=01488lang=an



E¢owkovounon damnavwv petd tn KukAodopia tou Bloopoedouc ETN os MaAAia,
ItaAia Kat Zoundia CUYKEVTPWTLKA o€ 3 £TNn

E€owovounon damavwyv ( mil €)

70
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40
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20

10

38,7

FoAAla

B Apyn Anoppodnon

47,3

ItaAla

Métpla Amoppodnon

30,7

23,1

Zoundia

W priyopn Arntoppodnon

Adapted from Negrini, Farmeconomia. Health economics and therapeutic pathways 2017



H eicodoc Twv Blooposidwv Twv Tpiwv anti-TNFs (infliximab, etanercept kai

adalimumab) otnv Eupwnn exTipaTal va ano@epel Hia ouvoAikn €E0IKovounon
11,44 31 dohapiwv peTatu 2015 kar 2020.1

1. Lyman, N EngJ med 378;21, May 24, 2018.



Ta biosimilars npoodEpouv apeon e€oltkovopunon damavwyv ko avéavouv tnv
npeocfaon twv acBsvwyv og anoteAeocpatiky Oeparneia

*  Oudbamaveg yla BLoAoyLkoUg mapAyovTEG OTLG PEVHATLKEG taBnoeLg eival> € 10.000 ava acBevr) ava €tog
maykoopiwc!

*  To 2012 ol ETAOLEG MOYKOOULEC TIWAINOELG VLA TIC PEVUHATLKES IO oL avépyxovtav ota 30 Stoekatoppupla
SdoAadpla, ek Twv omoiwv ta 20 dioskatoppvpla Sohdpla HMA adopouoav BLodoylkoug mapayovtegt

*2007-2020: avapevopevn eokovounon amnod 16 biosimilars mou
Bplokovtal og kukhodopia otnv E.E3.

8¢ kat' ektipnon.®

%
% o
Yoppapnons O

TNF-a, tumor necrosis factor-alpha.; ADL, reference adalimumab; ETN, reference etanercept; INF, reference infliximab.

1.Rovira J, et al. Available at: http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.357.2218&rep=rep1&type=pdf. Last accessed September 2018; 2. Rovira J, et al. GaBl Journal 2013;2:30-5;

3. Haustein R, et al. GaBI Journal 2012;1:120-6; 4. Biogen. First Quarter 2018: Financial Results and Business Update. Available at: http://investors.biogen.com/static-files/32f74a57-0180-4f4e-8540-f9480f4403e7. Last
accessed September 2018.
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Od£AN Twv BLoopoeldwv otnV KALVIKA TPAKTLKNA

Noapéxouv pa
guKalpia va HewwBei n
emBapuvon Twv
TPOUTTOAOYLOHWV THG
UVELOVOULKAG
nepiBaing

safe o

To HELWHEVO KOOTOG

Ta e§otkovopoUpeva
TOOA UITOPOUV VO
enavoensvéuOouv

oTNV OPOYXK| UYEiag

(D
©

Toa BLOONOELS OE OPLOUEVEG

Me yvwpova Tt

OEPAMEUTIKEG TIEPLOXEG SleupiveL v dappakevTkn
SLaTL@vTaL KATw oo Ta npéofaocn Twv Kowvotopia,
npoidvra avadopds, CUXVA LE acBeviv oe BeAtiwvetan teAkd n
EKTTTWOELS 225% NEPLOCATEPOUG Bepansutiki ékBaon
BoAoyikoug WV AoOEVRV
TLOLPALYOVTEG

IMS institute of healthcare informatics (2016).
http://www.imshealth.com/files/we/IMSH%20Institute/Healthcare%20Briefs/Document/IMS Institute Biosimilar Brief March 2016.pdf. Accessed 1 November 2018.




