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2xedlaypappo tTne nopovoioong

4.

5.

Ao ta biologics ota biosimilars: kivntpo Kl EUKOLPLEC
H «epwtnon Tou EKATOMUPLOU»
To mapaBupo sukatpiog yio ta biosimilars

— Tekunplwon tng tooduvapuiog

— Melwon otnv TN
Biosimilars ko pevpotoloyio: n aAAayr Tou
nopadelypatog

2UVTOLLOL CUUTIEPAOLOTOL



Elcaywyn

* Ta Bloloyika pappaka (medicinal products that consist
of, or have been produced by the use of living organisms)

(EC2003) Ao TNV £udavion toug tn dekaetia tov 1980
£XOUV

— Mpooedepav (kat ocuveyilouvv va mpoodEPoLV) o€
SUuokoAa KALVIKWV/BEPATTEVTIKWY ETUAOYWV

— JUVETEAEOQV oTNV avarmtuén kot BepeAiwon touv {NTAUATOog
NG EEOTOULKEVUEVNC LATPLKAC

e To HEAAOV TNG LATPLKAG

kotd oAU otn BeAtiwon tou avep(bmvo& |
kepaAaiov peow tov R&D




BloAoylkol mapayovteg Kot GopLLOKEVUTLKN
KOTaVaAwWon

 Tol OVWTEPW XOPAKTINPLOTIKA BonBnoav otnv eupela
XpNon Twv BLOAOYLKWV TTOPOYOVIWY

> oUVOUAOMO LE TO

QUENUEVO TOUC KOOTOG,
ouveneia tng dtadkaoclag - i i i

nmopaywyng, ot Blodoytkot
TIOLPAYOVTEC KPOTOUV EVQL
LeydAo TT0G00TO TNC afiac i I i

oTnNV GOPUAKEUTIKA ayopa

Global B ddPh m u‘lic’:\

B Small molecule @ Biologic

Source: Credit Suisse Research, Company Data, PharmaValues Database



—&— Biotechnobgy
~— Conventional/ Unclassified

Biotech Within Top 100 Products
Bintechnobgy's mpid increass in share
within Top 100 products: 2000 {15%),
2009 (%) & 2016 (48%)
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218 Split:
Biotech: n=41 {avy. $2.85hn)
Conv.: n=59 {avg. $2.2bn)




ANén tng mpootaciog

Patent Expiration of Leading mABs

Humira (Adalimumab)

Synagis (Pavlivizumab)

Remicade (Infliximab)

Herceptin
(Trastuzumab)

Erbitux (Cetuximab)

Rituxan (Rituximab)

= Furope Expiry

4 top selling
mAbs will go 2020

off patent in
} Europe by 2014

©SkyQuest Group

Top 10 Reference Products ranked by biosimilars in clinical
and preclinical development 2013

Reference Product
Rituxan/Mabthera
Enbrel

Neupogen

Neulasta
Epogen
Herceptin
Avastin
Aranesp
Humira
NovoSeven

Sales 2012 USD
millions
6,449.9
F.973.0
1,260.0
4.092.0
34030
6,130.0
2,043.1
2,703.5
9,265.0
1,542.0

Total in
development
22
17
14
12
10




TL elval eva Blo-opoeldeg (biosimilar);

* Eva biosimilar, elval Evac BLoAoyLkog
TOLPAYOVTOC O OTTOLOC Elvall LLE Evav NON
EVKEKPLUEVO TIPOC XPron BLoAoyLko apayovta

— TO Agyopevo “mpoiov avadopacg”’

* Eva biosimilar og ox€on pe to mpoiov avadopag
va epdavilel to npodiA
QTTOTEAEOUOTLKOTNTOC KOl ALODAAELOLC

* Ta biosimilars AapBavouv gykpion (EMA, FDA kAn) Lts
Yyl OAEG €(TE yLa CUYKEKPLUEVES EVOELEELG TOU TTPOIAVTAC
avapopag [ ]



The million dollar question (n, uAmwc¢ Tou
SLoOEKATOULPLOV;):
Mrmopouv ta Blo-opoeldn va Kavouv “tnv
1oLt SouAeld” pe HLKPOTEPO KOOTOC;




e H Beparmeutikn umokataotacn AOyw KOOTOUC

ONMAVTLKEC SLadpopEC

Table 6 Summary of Key Differences Between How Biosimilars and Small-Molecule Generics
Compare With Their Respective Reference Product

Area Biosimilars Small-Molecule Generics

Chemical structure The amino acid sequence is the same, The active drug is chemically
but there is expected to be slight identical to the reference
differences in terms of protein folding product
and glycosylation

Analytical The final structure cannot be fully Current techniques are

characterization defined based on current analytical available to ensure that the
techniques; therefore, the degree of active drug in the generic
structural similarity to the reference product is identical to the
product is unknown reference product

Manufacturing Complexity Very complex; produced in living cells and Relatively simple, uses
involves several stages of purification, organic medicinal chemistry
production, and validation of the final reactions
product

Impact of a change Small changes in process may alter Likely to be negligible
in manufacturing the final structure and function of the because the end product is
process protein identical

Regulation Legislation approving The Biclogics Price Competition and Hatch-Waxman Act allows
an abbreviated Innovation Act of 2009 establishes generics to be approved
pathway framework for an abbreviated approval through an Abbreviated New
pathway for biosimilars; guidance yet to Drug Application (ANDA)

IentZ et al 2011 be released by the FDA




To napaBupo svkatplog yia ta Bro-
opoeLdN

e MapoAa aUTA, OTIWCE KOl TEKULNPLWVETAL, UTIOPXOUV
onUOVTLIKA epOwpla avamtuéng tou kKAadou twv Blo-
OMOELS WV avaAoywc:

1. T™NC TEKUNPLWONCG TNC Looduvapiog
2. TOU YOUNAOTEPOU KOOTOUC Bepareiog




1. Tekunplwaon tTng tooduvapuiog




1. Tekpunplwon tn¢ Looduvapiog

e e avtiBeon pe tn oxetka arAn dtadlkaoia eLooywyng
gVOC generic, n dtadlkaoia Eykplonc evocg biosimilar eivol
LLOLKP ALV TTLO

— i) Ta BroAoyika mtpoiovta (apa kat ta biosimilars) eival
oAU 1o ouvBeTa

— ii) Tat BloAoyika ripoiovta €xouv WoLaitepn dtadikaoia
nopaywync (kuttapa rp opyaviouoti)

— iii) otn Stadikaoia LLItopouV
o€ OTO TIPOLOV — Apa KoL OTN
dpaotikotnta tou. (Ledford 2010, Shaldon 2009) [ _ |



1o SUOKOAN
EMA

Table 3 Overview of European Medicines Agency biosimilar guidelines

Applicable to all

Overarching Guideline on similar biological medicinal products™

Quality Guideline on similar biological medicinal products containing biotechnology-derived proteins as active
substance: quality issues™

MNon-clinical and clinical Guideline on similar biological medicinal products containing biotechnology-derived proteins as active
substance: non-clinical and clinical issues™

Immunogenicity Guideline on immunogenicity assessment of biotechnology-derived therapeutic proteins®

Product specific 4 Annexes non-clinical and clinical
Guidance on similar medicinal products containing recombinant erythropoietins™
Guidance on similar medicinal products containing somatropin®

Guidance on similar medicinal products containing recombinant granulocyte-colony stimulating factor™®
Guidance on similar medicinal products containing recombinant human insulin®

MNon-clinical and clinical development of similar medicinal products containing recombinant interferon alpha*
Guideline on non-clinical and clinical development of similar biological medicinal products containing low-molecular-weight heparins“




H dtadikaoia eykplong otnv EE

e BaoeLvopoou ta biosimilars
(mpwtn Betikn amodaon eykplong: 2006)
* OLanodaocelc Baoilovtal og KpLTRpLAL:

— Juykptouotntoc (Comparability ): eotialel otn dtadikaoia
TaPAYWYNG

— Blo-ouototntac (Biosimilarity): opolotnTa LLE TO MPOLOV
avapopac OXETIKA UE TNV TTOLOTNTA, TNV
QTTOTEAECLLATLKOTNTA KOl TNV 0loPAAELL

— Enektaonc twv evéeiéewyv (Extrapolation of indications)
OTTOU OL OLTOVUVTEC TPETIEL VO TTAPOUCLACOUV OXETIKA
SeSopéva ou va urtootnpilouv tn B€on. To OUVKEKﬁiué JO
anodaoileTol KaTa mePLMTWOon




Figure 1: Global biosimilar approvals, 2006-2012 (in Europe, unless otherwise indicated)

01/2010: JCR EPO Alfa 07/2012 Remsima

08/2007: EPO Alfa Hexal 9/2008: Filgrastim Ratiopharm

Ty | — 9/2008: RatioGrastim

} 9/2008: Biograstim '
08/2007: Benocrit Sept. 2013

9/2008: TevaGrastim 5/2009: Omnitrope Approval of first
04/2006: Omnitrope biosim. mAB in

6/2010: Nivestim EU (infliximab)
04/2006: Valtropin

9/2010: Nivestim

. EPO-alpha . EPO-zeta . G-CSF

Ynapyouv ko anoppieig!



2. H emibpaon twv biosimilars oto kootoc¢

Oepareloc




2. To {NTnUa TOU XAUNAOTEPOU KOOTOUC
Oeparmeloc

* O poloc twv biosimilars Ba eitval euBewc avaloyocg Tou
olkovouLkoU odpEAouc To omoio Ba cuvodel el KAOe
nopayovta

— AnAadn, avaloyo tn¢ Heiwong oto KOotoC Bepareiog

* JUVETIWC YL .
NPOKELTA yLa KaBopad eva {NTNUO TLUWV
— H, aAAww¢ yia por epappoyn tne

* CMA: Emtthoyn tng dBnvotepnc petaéL dvo (n

TLEPLOCOTEPWV) LOOSUVAUWY EVOANOKTIKWV [ |



2 UYKPLVOVTOC TLC TLULEC TwWV biosimilars pe
TAL TtpOLlOVTO aVaLPOPOLC

* H nopaywyn evog biosimilar yevika eivat pio SUoKoAN
urtoBeon (6-9 xpovia avamntuénc, avaykn ywa RCTs etc.)
(Declerck 2012)

— JUVETIWG: ULKpOTEPQA TTEPLOWPLA KEPOOUC YLOL TOV
KOTaloKELALOTN (0€ oXEon T.X. LE Eva YEVOONLLO)

e [evikad, n BLBAloypadlo OVOUEVEL TLUEC
O€ OXEON ME Ta TIP. AvaPOPAC (Simoens 2012)

— EU data 2009: price diff between reference and biosimilar
amounted to 14% for somatropin, 17% for erythropoietin,
and 35% for filgrastim (Rovira 2012) [ | |

— Other cases: up to 45% discount (India)
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Ayopa twv biosimilars: po pkpn
avVO.oKOTINoN

H avamtuén evoc biosimilar armottel Eva peyaAo KOOTOC
ekkivnonc (10-40 milS ywa RCTs, 250-400 milS yia
UTTOOOEC KATALOKEUNC) (Grabowski 2006)

— Movo peyaleg etalpileg umopouv va LITouv oTnV oyopa
MoapoAo ou n unokataotaon dev ocupPaivel (o peyalo
BaBuo), ta biosimilars emnttuyyavouv pepidia
H pelwon otnv TN €lvoll KBopLoTLKOC TTapAyoVvVTOoC

— Ka e€optatat oo 1o KOoToC mapaywyne Kot to indication

extrapolation

[eEVIKQ, oV pLa eToipia Ogv UMOpPEL val EMLTUXEL CNLAVTLKN
UElwon oTNV TWr, KAAUTEPA Va ETULSLOEEL TV TTOPay WY -
evoc bio-better




* Non similarity
onUoveL pLa teAelwc SLadopETLKA OTITLIKN

cost-
effectiveness (] cost-utility) analysis

Alternative 2

A
e ]



Table 1 Threshold
selected countries

Country

incremental

Threshold value

in local currency
AUS$42,000-%76,000
per life year
CAMNS$20,000-% 100,000
per QALY
£20,000—£30,000

per QALY
€20,000—€80,000

per QALY
MNZ%3000-1 5,000

per QALY
US$50,000 per QALY

Awstralia®®

Canada?®®

EnglandWales*"

Metherlands*®

Mew Zealand®

LInited States®”

Motes: Local threshold wvalues converted  into

ewchange rates.

Abbreviation: QALY, quality-adjusted life year.

WWETE

cost-effectiveness ratios in

Threshold value
in Euro

€24, 700—E44,700
per life year

€12, 700—63,300
per QALY
€122 . 800—€34, 100
per QALY
€20,000—80,000
per QALY

€ 1 400— 7200
per QALY
€34,400

per QALY

Eurc wsing market




Existing treatment
dominates

New treatment B

New treatment

more costly
A

Maximum acceptable ICER
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less effective

New treatment | ;
costly but Ies§,effective
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New treatment
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more effective

New treatment
dominates




Biosimilars kot peupotoAoyikn mpoén:
(NTNMOTO OLKOVOULOC KOl TTOALTLKNC TNC
UVELOC
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Thae list is not exhaustive, Trials may have moved foreard or besn disconti nued.

Editar's comment;




Ann Bheumn Dis. 2013 Oct:72(10):1613-20. doi: 10.1136/annrheumdis-2012-203090. Epub 2013 May 186.

A randomised, double-blind, parallel-group study to demonstrate equivalence in efficacy and safety of CT-P13

compared with innovator infliximab when coadministered with methotrexate in patients with active rheumatoid
arthritis: the PLANETRA stud:v,!r

Traetmant differenca =
Treatment differance = . CTFP13 7% (35% Gl -1%, 15%)
4% (95% Gl: -4, 12%)
) ’ ' IMNX A
Treatment diffarance = 73.4 . 72.6
295 (95% Cl: -6%, 105) = 69.7

60.9 Traatrment differance =
58.6 6% (95% Cl: -3%, 143%)

39.5
33.9
Treatment diference =
3% (95% Cl: -3%, O%)
165 135
184/302 17AE04 1R2/248 175/251 180/248 164/251 41/248 34/251

ITT Population PP Population

Response rate (%)

ACRSB0 ACRTO




Budget impact analysis of biosimilar infliximab

Table 4 Results of the scenario analyses

Budget impact (€) Number of new RA patients on biological treatment if
budget savings would be spent on biosimilar infliximab

Biosimilar scenario 1 ~ —945,241 4,782,462 -9,612,331 |-15340,034 1165 672
Biosimilar scenario 2 —2,394,545 —6,968,620 -11,463,059 |-20,826,224 242 1,002

Biosimilar scenariol: interchanging of biosimilar and original biologicals is not allowed
Biosimilar scenario2: interchanging of biosimilar and original biologicals is allowed at least 6 months after treatment start

Eur J Health Econ (2014) 15 (Suppl 1):565-571



-

o

Initial population on biological

o
Interchanging rate __
Average body weight __
Three months discontinuation probability __
Biological market yearly growth rate IF

19000000 20000000 21000000 22000000 23000 000 24000 000
Budget impact (euro)

Fig. 1 One-way sensitivity analysis results. Variables included in the given variable. The variables are ordered so that the widest budget
one-way sensitivity analysis are listed on the vertical axis. The bars impact interval appears at the fop of the figure, the next largest
represent the budget impacts with the lowest and highest values of the appears second from the fop, and so on



PMSZ2
INTRODUCTION OF AN INFLIXIMAB BIOSIMILAR (CT-P13): A FIVE-YEAR BUDGET

IMPACT ANALYSIS FOR THE TREATMENT OF RHEUMATOID ARTHRITIS IN

IRELAND
McCarthy G, Ebel Bitoun C?, Gug H3

for years one to five, with § cumulative hudget Sd."i".II'.I.E of £5,313,184 ) CONCLUSIONS:

Introducing an infliximab STGSITTIT R patients in Ireland
represents a cost sdvmg of up to E5,3:l’_=| 1‘-‘4 over five years; equivalent to treating

an extra 337 new patients with a biosimilar {or one year.

5 Year Budget Impact Analysis of Biosimilar Infliximab for the Treatment of
Rheumatoid Arthritis in UK, Italy, France and Germany

Conclusion:

The introduction of the biosimilar infliximab as a treatment option for patients with Rheumatoid arthritis could achieve substantial cost savings. In

the scenarios tested, the total 5 year saving acrass UK, Italy, France and Germinay ranged fromf€ 96 million to € 433 million.




OpLopEVO CUVTOUO CULTIEPOCLOLTOL




OpLopEVO CUVTOUO OULTIEPOLCLOLTOL

* OLBLoAoykol mapayoviec Ba dStapopdwaoouv To PEAAOV
NG KALVIKAC TIPAKTLKAC

— Avolyovtac kat eva mapaBupo sukatplog yio ta biosimilars,
L6lwe UTO TO0 PWC TNE MEPLOTOANC TNC SamaAvng VYELOC

* H dlattepotnta Tou npoiovtoc kablota dloitepn Kat th
puBulotikn dtadikacio

— Avaykn yla toxupa KAwvika dedopeva (kAwv. SoKLUA - KOOTOG)

— To IAtnua tou extrapolation of indications sival to peyaio
StakuBeuvpa (Kot artd TNV MAEUPA TWV OLKOVOULKWV)

NATIONAL
ES508
OF PUBI I
3 HEATTH
I



OpLopEVO cUVTOUO OULTIEPOLCLOTOL

e JTINV Mepimtwon tcoduvapulog, Ba elvaL o
NG xpnong tTwv biosimilars

— Akopa kot og 20% discount Snuloupyouvtal Loxupa Kivntpa
(pappakevTikn damavn= oykoc™ Tiun)

— 16lwc o€ eva voonua vPnAou emumoAacpou, onwc n PA omou ta
neplbwpla yla savings koBilotaviol onpavIlka

aAAAlel TANPWC TO
OKETITIKO

* Nemtopepeiq dLadLkAOLEG EYKPLONG KOl
glval anapaitnteg ‘_ |
— To KAWIKO input otn dLadlkacio OLKOVOULKAG a&o)\éyngn‘q’“
TTOAUTLLO

NATION
ot .“v‘-
O 1

cival
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k.athanasakis@gmail.com

kathanasakis@esdy.edu.gr
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