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Aidypappa avakdaAuyng, avdmtuénc Kat
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Fapuako YiveTal anodeKTO
ano Tov FDA mepinoulb
Xpovia HETA Th oUVOeon Tou
al apol €xouv emevdUOEi >

) FDA kai

EmBewpnon

amwodoxn

2 €Tn




* MmtapgmiviwTng: odoiodpaoTIKA R AvTITUTIIKA R TTdpdywyd
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Opiopoc - oTiyHa

["evoonua @appaka = avriypagpa TpwTOTUTIWY HE GpOIda:
= 0ocgoAoyia,

evoeileig,

ATTOTEAEOUATIKOTNTA,

avemiOuUNTEC evépyeleC,

000 Xopnynong,

KivoUvouc,

acpdhcia,

IOXU HE TO TTPWTOTUTTO.

IN AN IDEAL WeRLD..

®apuakoAoyiki dpdon emakpIPwe idia He To TPWTOTUTIO



Aisukpivioeic
= ["evoonpo diclophenac TTpwtoTuto Voltaren.

» Eummopikd ovopata ouvABwc apxiCouv pe KepaAaio,

Price Differences Between Generics And Originators
Differences in terms of
manufacturer prices
France Germany Italy Spain UK
Price difference: Generics p 2 e 3
Vs Originator 30% -40% 16% 13% 15%
~71% -56% ~57% -86%
- o
Highest Price Difference 1% +32% +10% +7% +141%
Lowest Price Difference 0% -13% 0% 0% 0%
b

E€nynon: amouoia peAeTwy avdnTuéng?

amouaoia e£6dwv TpowOnon¢ véou papHAaKou
avTaywviopog



Ki dAAeg dicukpivioeig

To FDA ekTipd 611 To 50% Twv yevoonuwv mapdysTai
aTo ETAIPEIEC TTPWTOTUTIWNV.

Ta standards mapaywync eivar Ta idia kar yia Ti¢c dvo
KATNYOpPIi€C.

2.uvnone duomioTia: kaBuoTépnon oTnv emiTeELUEN TOU
aTroTeAEOUATOC.

ATtavtnon: KaumUAeg Proicoduvapiac

AiapopeTikd Xpwua, HéyeBoc, avevepyd ouoTaTIKA.
ATIavTnon: idia TEPIEKTIKOTNTA o€ OPACTIKO HOPIO



XdpTn¢ TUTIKAC d1adpopAC avamTugng
YEVOORHOU

TTidoTikA  Acdopéva ataOepéTntac  ANDA

Aovh
Emidovi pioigoduvayia 3 pnvwv Filing

TPOIOVTOC

2-3 5-30 ‘
nvec HAvEG nvec HAVES

Avantuén Epgpavion TTIAOTIKA Xpovog
TPOIOVTOC napTidwv Pioicoduvaylia avaokénnong

Amodoxn

Abbreviated New Drug Application (ANDA)



["evoonua otnv EAAGda

Ta yevoonua mou KukAowopoUv aTnv eAANVIKA ayopd civai
mtepimou 3.000 o¢ emimedo ouokevaaiag (oToixeia 2011)
oe auvoAo mrepitou 7.300 pappdkwy

Tnv TeAeuTaia mevrasTia eAéyxOnkav otnv EAAGda
epyaoTnpiakd mepimmou 1.000 deiypaTa papudkwy, ek
Twv omoiwv Ta 900 ATav avtiypaga, kai povov 1o 4%
TWV YEVOOhUWYV KpiOnke eAATTWHATIKO

& I2 A: a6 T1a 3.000 yevoonpua mou KukAowopoUv oThv
eAANVIKA ayopd povov Ta D00 eivar TARpwe eAeypéva.

EO% ,IZA 2011



["evoonua oth PeupartoAoyia

M2 AP (2 povo dev éxouv)
Niaoepeivn

AepAouvopidn
KukAooTtopivn

AAedpovdaTh
Piedpovarn
2 Keudoparta acpeoTiou Kai pirapgivng D
AApakaAci00An

KaAoiToviveg




YTtdpXouv HEAETEC YEVOONHWY TTOU aTtodEIKVUOUV
TNV TAUTOTNTA ATTOTEAEOHATIKOTNTAC TOUC HE Td
TPWTOTUTIIKA ?

= AToUOEC

= Movo peAéTec P10d1aBecigoTNTAC OTTOU YiveTal £AEyX0C
TAUTOTNTAC KAUTIUAWV.

Fig 1: Showing whole blood cyclosporine A concentrations,
dose normalized to 300 mg/day
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TautoTnTa KAUTTUAWYV

Méan TIUA TTPWTOTUTIOU KAl YEVOONHOU
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Rheumatol Int
DOI 10.1007/s00296-009-0940-5

Rheumatology Int 2009 Dec;30(2):213-21.

Differences in persistence, safety and efficacy of generic

and original branded once weekly bisphosphonates

in patients with postmenopausal osteoporosis: 1-year results
of a retrospective patient chart review analysis

Johann D. Ringe - Gerd Moller
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BP-Comliance CaVit. D

LS TH Compliance

BP: AvsB p<0.03, Avs C p<0.01 Ca/D: Avs B and C p< 0.05
LS: AvsBandC p<0.05 TH: Avs B and C p< 0.01



Gen. Aln. Fosamax® Actonel®
(n=62) (n=62) (n=62)
Patients still on BP at month 12, n (%) 40 (68) 52 (84) 58 (94)
Mean duration of (m) intake of BP# 0.5 11.0 11.6
Patients still on Ca/D at month 12 n (%) 43 (73) 51 (82) 52 (84)
Mean duration of (m) intake of Ca/D 8.8 10.2 10.7
Gen. Aln.  Fosamax®  Actonel® Gen. Aln. Fosamax® Actonel®
(n=62) (n=62) (n=62) (n=62) (n=62) (n=62)
Mild epigastric discomfort 4 2 1 Arthralgia ) 9 1
Epigastric pain 7 2 3 Bone pain I 0 0
i 3
Esophageal burning 5 0 Muscle cramps 5 | 0
Nausea 5 2 1
. Headache 2 0 1
Vomiting 2 0 0 o
Diarrhea 3 1 I Dizziness 1 1 0
Obstipation 9 3 7 Vertebral Fx 4 3 2
Meteorism 4 7 1 Non-vertebral Fx 2 1 1
All GI adverse events 32 15 0 All other AE* 14 0 5

Rheumatology Int 2009 Dec;30(2):213-21.




A Boom in
Generic Drugs...

Generic drug applications to the
Food and Drug Administration
have risen, as have approvals.

900 genericdrugs
BOD anore | a
70
600

27 R,
400

il

‘98 '00 '02 ‘04 '06

Is Expected
To Grow ...

One analyst’s projection of the
value, based on sales, of brand
name drugs coming off patent.

$25 billion
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As Some Blockbuster
Drugs Lose Patents

Some top-selling drugs that
are projected to lose their

patent protection.
U.S. SALES, LAS

12 MONTHS
2007 MAKER IN BILLIONS*
Norvasct Ffizer  $2.68
Ambient Sanofi-Aventis 212
BOOB e R SR
Risperdal Johnson & $2.34
.................. Johnson
Fosamax Merck 2.00
2008 e,
Prevacid _ Tap Pharma  $3.50
Adderall Shire 1.0
XR Pharmaceuticals
2010
Pt s
e Wah e g
XR Pharmaceuticals

*Sales of some drugs are already falling as generics become available. For example, tAlready lost patent
some people are already substituting a generic form of Zocor for Lipitor.

nurces: Food and Drua Adminstration:

MS Health: Bernstein Besearch

protection.






Oi
AvVeTIOUUNTEC
Evépyeiéc pou
Oev mepiAapPpdvouv
OIKOVOUIKEG
KEQaAaAyieg



oooooooooooooooooooooooo

nAHTPE%g:E?IO Qﬁ“’o@)
= U= & 1ATPIKOG TUNOC
294 o, sg‘a Hellenic Post

z

ENTYMNO KAEIZTO AP. AAEIAZ 01-77/2009 kemnpxp
. EPHMEPI AA K OIMOY Y T EI A

Al. KON/NOY 40, 151 24 MAPOYZ!| ATTIKHZ

01 - KQAIKOE 2038 |
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H 1atpikn KoivoTnTa .
EUTTIOTEVETAI TV NAEKTPOVIKA
ouvTayoypdgnon kai Ta yevoonud

; -

KaBnynthc Koivwvikig kai TTpoAnmTikAg Iatpikhg K. Midvvng Touvtag, TTpdedpogc EOP



Kana

Iatpoi pe moTomoinon otov EOTTYY, mou ocuppeTeixav otnv épeuva:

78% OeTIKA yvwpn yia Td yevoonud

91% ouvTayoypaygei yevoonua epdoov yvwpilel OTI
KUKAO@OpOUV VOUIHa Kal gival KAARC TToI0TRTAC.

87% Otwpolv 0TI dppodioc yid va Kpivel To OKEUAOHA TTOU

O©a 000¢i oTov acOevn, Pdocl dpAoTIKAC ouaiac €ivai o
1aTpoG.

38% Ocwpoulv 0TI h cuvTayoypdpnon pe Ppdon Th SpdAcTIKA
ouoia d¢ Oa peiwaoel Tn damavn

34% Oa peiwoel Th damdavn, aAAd pe kivduvo TnC uyeiac
TWv adogBevwy

23% Oa peiwaoel Tn damavn Xwpic Kivduvo Th¢ uyeiac
TWV AdoOevwv.


http://www.kapa-research.com/

TTaveAAadikA épeuva Hellas Health IV

AodOegveic, TTou ouppeTeixav aTnv £peuva,

56% : o1 1aTpoi ouvTayoypagoUv akpipd dpuaka Xwpic va civai
TTdvTa amapdiTnTd,

64%: ouvtayoypagoUv TTepI006TEPA pdpHaka amo o,Ti
xpelaleral.

63% d¢c yvwpilel TI cival Ta yevoonua,

26% o6owv yvwpilouv TI gival Ta yevoonua Bswpei 0TI £XoUV
TNV id1d ATTOTEAEOUATIKOTNTA HE TA TIPWTOTUTIA.

92% dnAwae OTI ol 1aTpoi deV TPOTEIVOUV ThV AVTIKATAOTAON
TIPWTOTUTTIOU PApHAKOU HE 1000UVAHO AvVTiypdo.

25% Aaupdvel cuvtayoypagoUpeva ¢dppaka dmo Tov
(PAPHAKOTIOI0 TOU XWpPiC ouvTayn yiatpou.
50% TO YdpuUAKo TO £XEI OUOTAOEI O PAPHAKOTIOIOC
41% TO £XEI OUGTAOEI O 1ATPOC
8% TO €£X&l oUOTAHOEI YIAOC R YVWOTOC.






Biosimilars




OpoAoyia - EtupoAoyia
Biosimilar = Bio + similar

Bio = EMnvikh mpoBepa (=p1o)  pincimilars
POIJﬂ)V—()N' BIOLOGICS
iocomparables

Similar = avrioToixog Subsequent entry

O“m?g biologics
TtdpopHoliog |
TTGVOHOléTUTIOC me-too bi—olon:‘;"s .

, similar hiophormeceeticals
TAPEPPEPAG

Bio + mapopoloc = Biomapopoia ‘ Bioopoeidn
BioicodUvapa



Opiopoc - oTiyHda

BioioodUvapa: mpoisvra mou eival
« Ttdpa oAU opolda TipoC To TTPOIOV avadPopdc TTdpd TIC
eAax10TeC O1dPopEC oTd KAIVIKA AveEVEPYR OUOTATIKA TOU »

Kdl yid Td oTroid

«deV UTTAPXOUV KAIVIKA onHavTIKEC diapopég HeTAlU Tou
TTAPAyWwyou Kdl Tou TPoiovToC avagopdc o OTI adgopd Thv
aopdAeia, kaBapoTnTa Kai 0pAdcTIKOTNTA »



Biosimilars vs generics

["evoonua = moTd avTiypagad
“copycat” pikpoloplakwy
PAPUAKWY, TTOU UTTOPOUV

va ouvTeOoUv 0To £pyadaThplo
akoAouBwvTac TUTTOTIOINHEVEC
TIpokaBopiopévec 01adIKATiEC

XpnoigotoiwvTtag KaAd
TUTTOTTOINUEVEC AVAAUTIKEC
TEXVIKEC TO YEVOOhUO UTTOPEI Vda
gival TavopoloTuTo OOMIKA Kl
XNUIKA HE TO TPWTOTUTIO

Aomipivn



Biosimilars vs generics

Ta ProAoyikd TTpoiovTa yevikd
Ttapdyovrai gye Th xphon (WwvTtog
OUOTHUATOC K opyaviopou

Aev mapaokeualovrail aTo
EPYAOTAPIO HE TUTTOTTOINHEVEG
TEXVIKEC

MTopei va TtapackeuaoTouv
HEow TNC ProTexvoAoyiac
TIPOoEPXOHEVA ATIO YUOIKEC TTNYEC
N TTapayopeva ouvoeTIKkd




MéyeBoc kal ToAutAokoTnTa - MiKkpopopilakd
PApHAKA KAl TIPWTEIVEC
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CevikA ypappn mapaywync Plompoiovrwy

BakTnpio
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Kapia oxéon pge Ta yvwota yevoonua

, i »‘

¥ ) 4

Wopiakn B onvla
Kuttapikn PioAoyia
Aiadikacia avanTtu

2-3 £Tn 1 €10¢ 2-3 €Tn 1 éT0¢




TOTT 10 pappakeuTIKWY TTWARCEWY
2010-2016

Lipitor 12
Plavix 9.1
Seretide 8,1

Diovan

Crestor

2016: 45% Tou Tom 100 pappakeuTIKWY TWARCEWY Ao Ta ProAoyikd
(avaouvduaopéva, eppoiia)

Evaluate Pharma 2011



Biosimilars :2012 -2016 aténon CAGR 8%

Bmab: 2012-2016 CAGR 17% ‘

2010 $1,097
U.S. $507 $377
Europe $346 .5683

Rest of World $308 -
Global $1,766 f2'49‘

ror: KL Resasrch -'. ’

Compound annual growth rate (CAGR)

2016
$1,343

$625
$1,113
$522

$3,603
-



MabBnuaTa amd dAAeg €101KOTNTEG:
Meiwon k6aToUuC

IZIZarzi(}@ | Neupogen® I Neulasta ®
1500 =
ol
o
o
- 1000 =
S €833
g €620
= 500 = €582 €551
= £410
o 1 | 1
Mon-Hodgkins Breast Cancer Lung Cancer

Lymphoma




Ta Biosimilars AEN EINAI Generics

Aiapopéc oTnv mapaywyn |» Aiagpopéc oTnv dopn

= KAwvoToinon = TpiodidoTaTn
» KuTTapikécg ocipég = "AukoluAiwon
= OPETTIKA VAIKA = Miyua 1oopopewy (6€1vec/Pacikég)
= MéBodoI KuTTapokaAAiépyeldcg ]
= 2 uvOnkec PioavTidpaocThpa ‘
= MéBodol amopdvwong Kai
kaBapiopol TNE dpdoTIKAC ouaidc Aiapopéc oTnv AciToupyikoTnTa
= AvdAuon (MéBodoi, avTidpaoThpia, = $apuakokIvnTIKA (aAhayéc xpdvou nuilwhc)
TPOTUTIA avagopdc = Pappakoduvapikhi (Zuvdeon pe umodoxéa,
= PappakoTeXVIKA popwr (Ekdoxa, dpaoTikéTNTA)
TEPIEKTNC) = AopdAcia (avoooyovikoTnTa)

= ATT0ONKeUON, XEIPIOHOC
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Biosimilars
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PERSPECTIVES

OPINION

The advent of biosimilar therapies
in rheumatology—*“0O Brave New World”

Scheinberg, M. A. & Kay, J. Nat. Rev. Rheumatol. 8, 430-436 (2012); published online 5 June 2012

“O wonder!

How many goodly creatures are there here!
How beauteous mankind is! O brave new world
That has such people in't!”

William Shakespeare, The Tempest, Act V, Scene 1

[0 Biosimilars regulation enacted

[] Biosimilars regulation drafted or in development
[ No biosimilars regulation

[0 Biosimilars regulation status unknown



BioicodUvapa oTnv ayopd Kai To EpyadcThplo

Table 1 | Biosimilar therapies based on biclogic agents used to treat rheumatic diseases

Drug* Manufacturer (location) Current status?
Adallmumab blosimilar
Bic95501 Boehringer Ingelheim Pharmaceuticals Clinical trials
(Germary) (Phase | in New Zealand)
Etanercept blosimiar
Yisalpu Shanghai CP Goujian Pharmaceutical Co. Marketed in China
(China)
Etanar® Shanghai CP Goujian Pharmaceutical Co. Marketed in Colombia
(China)
HD203 Hanwha Chemical (South Korea) Clinical trials (Phase Il in South Korea)
TUNEX Mycenax Biotech (Taiwan) Clinical trials (Phase Il in Japan

LBECO101 LG Life Sciences Ltd. (South Korea)
Avent™ Avesthagen (India)
PRX-106 Protalix Biotherapeutics (Israel)

& South Korea)

Clinical trials (Phase | in South Korea)
Preclinical studies

Preclinical studies

*BioXpress Therapeutics 5. A. (Switzerland) iz currently developing biosimilars for abatacept, adalimumab, etanercept,

golimumab, infliximab, and tocilizumab.™ *April 2012.



BioicodUvapa oTnv ayopd Kai To EpyadcThplo

Table 1 | Biosimilar therapies based on biologic agents used to treat rheumatic diseases

Drug* Manufacturer (location) Current status*

Infliiximab blosimNar

CTP13 Celltrion (South Korea) Clinical trials (Phase Il in South Korea
and UK)

Rituximab blosimilar

Reditux® Dr Reddy's Laboratories (India) Marketed in Bolivia, Chile, India

Kikuzubam® Problomed (Mexico)

GP2013 Sandoz Biopharmaceuticals (Switzerland)
TLO11 Teva Pharmaceutical Industries (Israel)
CT-P10 Celltrion {South Korea)

PF05280586 Pfizer (US)

and Peru

Marketed in Bolivia, Chile, Mexico,
and Peru

Clinical trials (Phase Il in Argentina,
Austria, Brazil, France, Germany, India,
Italy, Spain and Turkey)

Clinical trials (Phase Il in Czech
Republic, Hungary, Italy, Spain and UK)

Clinical trials (Phase | in South Korea)
Clinical trials (Phase | in US)

*BioXpress Therapeutics S. A. (Switzerland) iz currently developing biosimilars for abatacept, adalimurnab, etanercept,

golimumab, infliximab, and tocilizumab.3” April 2012.



Box &mw@éwa@atWH@rwammvm&wAévnan
Required OHOIWY P10OEPATEUTIKWY TPOIOVTWY

» Documentation of the manufacturing process (according to Good Manufacturing Guidelines)
g that includes all available information about the RBP

ysiochemical & biological studies with a head-to-h mparisop to the RBP
QA OSBRI RN FIACHE RN D LA RBEEN s
UT@WWW@WF&(@ TIc S1aB¢aipec TAnpowopiec yia Ta RBP

» A head-to-head single dose clinical pharmokinetic study comparing the similar biotherapeutic
MIimssainoge RBGo1 kox nuikéc & ProAoyikéc HeAéTec oUykpionc H2H pe RBP
= PheredTcliad rédcaty ABGH ¥t a head-to-head comparison to the RBP (an equivalence
I.W\WMWONEMQMMmMMMKr'| HEAETN

éﬂ 146 0€ TEIOAUATIKO povTéAo 0mou To RBP Atav amoTeAcopariko.

rnac nce, pla
veg TP eKTaoalg

% N e e 12

uired
R o IR KA TATARGE vBPwTIOUG

= Phase |l clinical efficacy studies
"poek P L GRHGHRRETavPUTIVIONG
» Extrapolation of efficacy and safety data to other indications for which the RBP is approved

Abbreviation: RBF, reference biotherapeutic product.
RBP= Reference Biotherapeutic Product



TTpoomTIKéEC Ue Ta BioicodUvapa

= 2009 - 2019: AR&n mtaTévracg 21 onpavTikwy ProAoyikwyv
= O1 bioAoyikoi amoTeAoUV euKaipia oikovolidc yid Toug
aoOeveic

= O1 tepioadTepPOl gival mAbs (oykoAovia, pAsypovwdn
kapdlayyeliakd voonuaTa )

=> 50 810. $ TnC oUVOAIKAC ayopdc

= 150 proAoyikoi oThv ayopd, D00 utdé mapaywyn

= Ayopd proicodUvapwy 2010 2,43 8i0. $ 2015 3,7 di0. $



A B
Table 1. Epoetin alfa products
: Gathode
Sample | Concentration (IU/ml) Country*
1A 2.000 Korea A
1B 4,000 Korea
1A 2,000 Korea
1B 10,000 Korea -
1A 2,000 Korea =
1B 10,000 Korea .
v 2.000 Argentina B
\Y 10,000 Argentina - :
Vi 4.000 India v
Vil 10,000 China
Vil China
Ansde
*Location where the marketed samples were obtained, e ‘
Semple E WK B FANE WA B NV V VI WI E E W

Figure 1
Isoelectric Focusing / Western Blot. Isoform distribution of each sample is shown.

For comparison, the Eprex® (E) control is shown in the first and last lanes of
Figure A and in the first lane of Figure B.



GENERICS AND BIOSIMILARS INITIATIVE JOURNAL

Building trust in cost-effective treatments
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Generics and Biosimilars Initiative


http://gabi-journal.net/

TTapapeTpor kK6oTOUC Oepamneiac Twyv
PEVHATIKWY aOnoewv oTnv emoxn TN
OIKOVOHIKNC Kpiong

Kwotac ABavaodkng BScHS, BSCEcon, MSc, PhD
OikovopoAoyo¢ Tng Yveiag, Epeuvntic
Topéac Oikovopikwy T Yyeiag, EZAY



