APIZTOTEAEIO MANENIZTHMIO @EZXAAONIKHE
JATPIKH ZXOAH

BioAoyika & Bio-opogidr) Gapuaka

(BioAoyikr & OepartreuTikr) IcoduUvapia)

AnunTpio¢ KouPehag, MD, Bpharm, FRCGP, PhD
KoOnyntne & AievBovrne Epy. Popuoroloyios — Kiivikns Dapuarxoloyioc
Delegate CHMP — EMA



* 2¢ AyyAia kai Ouahia 1.100 Bavarol o€ €va
£CAUNVO OUOXETIOTNKAV UE PAPUAKEUTIKO AGBOC

1. TogikoTNTA

2. POPUAKEUTIKI AVTIHETWTTION AvETTIOUUNTNC dpdong

3. ANMnAeTTidpaon

4. Avtevoeicn

5. AaBoc¢ etmiAoyn papuakou

6. AadBo¢ 00an QapuaKou

7. NaBoc EvoeIgn



E-EAI=H THZ QAPMAKEYTIKHZ
AATNANHZ 2 THN EAAAAA

 AToTeAEl ONUAVTIKO TTOGOATO TwWV GUVOAIKWY OATTOVWY
yia TNV UYEia
 Aucaveral oTaBepd e TNV TAPODO TOU XPOVOU

Table 2 The evolution of health and pharmaceutical expenditure in Greece 1995-2004 (in million €)

1995 1996 1997 1998 1999 2000 2001 2002 2004

Total health expenditure 7.692 3,417 9,188 9910 10,871 11,780 13429 4,345 16,399
Total pharmaceutical expenditure 1,210 355 1,489 1,374 1,566 1,812 2,068 2,380 2,74¢ 2,916
Public pharmaceutical expenditure 858 993 1,LI1T 961 1,098 1,278 1.502 2,13
Private pharmaceutical expenditure 378 412 468 534 566
Pharmaceutical expenditude as percentage 1.4 1.5 1.6

of GDP
Pharmaceutical expenditude as percentage 5.7 14.4 15.4 154

cXpendilure

) Tops Ny s " - . Yfantopoulos. Eur J Health Econ 2008; 9: 87-97
Source: National Statistical Service of Greece. National Accounts pou u




- -
World Pharma, 2010, Copenhagen, Denmark
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Mia Kupia odnyei ypriyopa o€ KATTOIO0
ETTAPXI0KO OpOouO!



TauTtoxpOvwce £vag KUplog odnyei aTo id10 OPOWO,
TTPOC aTNV AvTiBETN KaTeuBuvan!



Tn oTIyUR TTOU OlACTAUPWVOVTAI O KUPIOG
NS Pwvadel amod 1o Tapabupo:
- Zwo!!!

XWPIC Kapia kaBuaTEpnan n eTolNOAOYN
Kupia Tou atravTael oupAialovTag:
-M...alll






AUECO 2UUTTEPACUA:

"O1 yuvaikec Ogv gival o€ BEan va
OKoUQOUV Kal va KATaAABouV T EVVOEI
evag avopac!”

Avaywyn:

“0UQEiC €ival g€ BEaN va akouael Kal
va KataAdRer T evvoei 0 AAAoc!”

O Aoyocg mepihaupavel [MTAPAAOXEZ



Aev €ival TOOO AUTA TTOU OV YVWPICOUE T OTToId
lag dnuioupyouv TTpoAfuara...

000 KUPIWC aUTA TTOU VOUICOUE OTI CEPOUE,

aAAQ OtV gival £TO!!



Evw # lNepifaiiov
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PAapuako

» ETtupoAoyia
Pépwv + Akog (Beparreia)
« OAPMAKOAOrIIA

H emiotAun Mou aoxoAgital pe TNV aAAnAeTTidopaon
Hopiwv Kal EUPIwY OVIWY (UTTOOTPWUATA)

* KAINIKH PAPMAKOAOTIA

H JETAQPATTIKN TEXVN VIO TN YETAPOPA TWV APXWV
¢ Qapuakoloyiac aTnv KaBnuépa BEPATTEUTIKI)
TTPOKTIK (T€IpA YWWOEWV Kl OECIOTATWV)



ddappako = Ayabo

* ETTIAEVEI
* (POpAEl
* TTANPWVEI



Biopnyavia

=

laTpIkn

KOIVOTNTO







PAPMAKA

o Aev Exouv ravrta amoteAeopa (NNT)

 ‘Exouv mmavra avembuuntec dpaaoeic (NNH)

— TocIkoTnTa (OCEia Kal Xpovia)
— AN\epYiEC
— |0l00UYKpaaia
— Auoavegiec

* AMnAeTTIOpOUV e GAAQ QAPUOKA, QUOIKA TTPOIOVTA
KOl TPOQPEC

* Exouv un avauevoueveg OpATEIC (ECWTIKEC)

* 2NV KOAUTEPN TTEPITITWAON ETTIBAPUVOUV NTTATIKNA KOl
VEQPIKN AEITOUpYia

18
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TutikeC MNapauetpol Tou Papuakou

* AmroteAeaparikornra (Efficacy [0,9])

» AogaAeia (Safety — Tolerance [0,3])
» KataAAnAdtnta - BoAn (Convenience [0,1])
* Tiun (Price [0,1])

* Kpitnpia Parish



[TAnpo@opnoN Kal TEKUNPIWON

Opaoeg eAEYXOU TTEIPANATOC
aTTOKPION a 3
N atToKpIon V 0

* Control event rate . CER=a/(a+y)

 Experimental eventrate : EER=(/(p+0)




[TAnpo@opnaon

 Relative risk reduction :

 Absolute risk reduction :

« Number needed to treat :

 Relative risk

KOl TEKUNPiwanN

CER - EER
RRR =

CER
ARR = CER -EER !ll
1

NNT = i
ARR

RR=EER/CER



Helsinki Heart study

Otpa: 4081 aocuumtwuartikoi  avopec nAikiac 40-55 e
OuaAITIdaIyia

Oepartreia: gemfibrozil 600 mg 2 @opec TNV nuEPa (2051 men) N
placebo (2030 men) o€ TeVTAETH) TUXAIOTTOINUEVN, DITTAR, TUQAN
HEAETN.

AtroteAéopara:; AplBuoc TmepioTartikwy (number of events)
(Bavatn@opa kalr un Bavarn@opa ocea  euPpayuata  Tou
Huokapdiou ) Bavaroc Adyw kapdiakni¢ duaAeitoupyiag)

gemfibrozil : 56 events,
placebo: 34 events.



Helsinki Heart study

gemfibrozil : 56 events (40% Tou guvoAou)
placebo: 84 events (60% Tou guvoAou) dnAadn TTPOKUTITEL:

dlapopa Tn¢ Taenc Tou 20% kai dpa =>
EVaC aoBeveic aTOUC TTEVTE EXEI TNV OUVATOTNTA VA ATTOQUYEI TO
guupav



Helsinki Heart study - YmoAoyiouoi

Event rate placebo = 84/2030 = 0.041 (4.1%)

Event rate active = 56/2051 = 0.027 (2.7%)

Relative risk reduction % = 0.014 x 100/ 0.041= 34%
Absolute risk Reduction = 0.041 - 0.027 = 0.014 (1.4%)
O NNT via va atmo@euyBei Evag Bavartog ae TTEvTe Xpovia Eival:

1/0.014 = 71 aoBeveic.



AlaBaloupe owaTa 1A OTOIXEID TNC EPEUVAC?

Kai givar 0Aa idia aTtnv idia karnyopia?



2Iupaartarivn vs. [Npapaatarivn

2IuBacoTarivn 40 mg 26% peiwan xoAnaTepOANC

[MpafaoTarivn 10 mg 27% yeiwan XoAnaTepOANC

[MpaBaaTarivn TOAU BnvoTEPN 0 Meyan

UTTOXPEWTIKI AVTIKATAOTOOT Ol

Opwc ot peAEtec KOOPTNE, N TTPA

BaOTaTIVN

Bpetavia =>

¢ OO TIPaApaaTaTivn

BaoTarivn Ogv TTPOOTATEUE

ONUAVTIKA aTTO KAPOIAYYEIOKA ETTEICO0IN Kal BavaToug o€



dapuaka

* [lpwrtoTUTIO
KAOoOIKa
BioAoyika @apuaka

o AvTiypaga, yevoonua, ouaiwdwc ouola
* BiooAoyikwc¢ ouola



EIKPIZEIZ PAPMAKQN

*KENTPIKH AIAAIKAZIA (utroBoAf aTov EMA)
+AMOIBAIA ANATNQPIZH (ueTach Kpardv e EE)
"EONIKH AIAAIKASIA. .




[TowTtoTUTIO

* T1p0-KAIVIKEC PEAETEC

GLP, BLP, @apuakoAoyIKEC, TOCIKOAOYIKEC,
YOVIOIOTOCIKEC, ETAAADCIVOVEC. ..

o [lepiBaAAovTikEC uEAETEC (ERA)
o KAIVIKEC JEAETEC
daceic |, I, 11, 1V



~100 MNpootyyioeig AvakaAuyng

|
/

1000-5000
eAéyxovrai
1
250 o¢ 1T60K)\IVIK6
éAeyxo

= 1 eyKekpIpévo @appOKO
5 o& KAIVIKO £Aey)o YKEKPIY papu

AvakdAuyn AigpguvnTiki AvaTrTuén MAnpng Avamrudn

| Il 10 1
Phase | Phase Il Phase Il

|
|
0 5 10 15

I6££¥)urces: 1) Increased Length and Complexity of the Research and Development Process. Chapter 1 in: PARMA Pharmaceu%ﬂrgugry Igro ile
2003. 2) DiMasi, JA, Hansen, RW, Grabowski, HG. The Price of Innovation: new estimates of drug development costs. Journal of Health Economics.
2003; 22:151-185.



Cmax

Cmax/2

NOITTOV. ..




ATTOKAIOEIC KOTA TO «NOJO»

95% confident that bioavailability will
not be greater than 125%

90% confident that bioavailability
will be within 80 - 125%

95% confident that bioavailability will
not be less than 80%




AnAaodn...

Cmax

AUC

T2



[Tapadeiyua ToiotnTac Docetaxel

ATIO TO «OUCTWOWC OOIOY T€ TTEPIEKTIKOTNTA
o 21<90%
« 11<80%
()¢ 10 X€ipIOTO
¢ 1<40%
* pH TOAU onuavTikG OTN OTABEPOTNTA

 [lpooueiceIc (avetmBuunTeC TTavTa)



Bio-opo€10n (biosimilars)

* ()¢ [10-0UOEIDEC (pApPUAKO OPICETAI AUTO TO OTTOIO Eival
TTAPOMOIO, UE £V BIOAOYIKO PAPUAKO TO OTT0I0 £XEI NON
EVKPIBEi Kal KUKAOQOpPEI aTnVv ayopa.

* H OpaoTikn ouaia evog B10-0UOEIDOUC PAPUAKOU Eival
TTOPOUOIO WE auTAV TOU BIoAOYIKOU PAPUAKOU avapOpac.
Epgavidouv 010QopEC TTPWTOTAYOUC OOUNG Kal
OIAPOPETIKEC TTPOCICEIC (TTIBAVWCE B10-0PATTIKEC)

* To B10-0u0EIdEC Kal TO BI0AOYIKO PAPUAKO AvVAPOPAC
VEVIKWC XPNOIUOTTOIoUVTal aTNV (010 00T KAl YA TN
Oepateia T idlac Tabnonc.



Biosimilarity

* Biosimilar or biosimilarity means that “the biological product is highly
similar to the reference product notwithstanding minor differences in
clinically inactive components,” and that “there are no clinically
meaningful differences between the biological product and the reference

product in terms of the safety, purity, and potency of the product.”

— FDA Guidance for Industry (Draft): Scientific Considerations

in Demonstrating Biosimilarity to a Reference Product.
February 2012.



Interchangeabillity

» ‘“Interchangeable products may be substituted for the reference product
without the intervention of the prescribing healthcare provider.”

* FDA Requirement:

— “...demonstrate that the biological product [biosimilar] can be
expected to produce the same clinical result as the reference product
in any given patient and, if the biological product is administered more
than once to an individual, the risk in terms of safety or diminished
efficacy of alternating or switching between the use of the biological
product and the reference product is not greater than the risk of using
the reference product without such alternation or switch. “

FDA Guidance for Industry (Draft): Biosimilars: Questions and Answers Regarding Implementation of the Biologics
Price Competition and Innovation Act of 2009. February 2012.



Data Extrapolation

o Extrapolation allows for the use of clinical data obtained in one
indication to be used in filing for other indications already approved for
the innovator product

* FDA Requirement:

— “the sponsor will need to provide sufficient scientific
justification for extrapolating clinical data to support a
determination of biosimilarity for each condition of use for which
licensure is sought.”

— “sponsor should be cautious with respect to the extrapolation of
safety risk profiles across indications, because patient
populations for different indications may have different
comorbidities and receive different concomitant medications.”

FDA Guidance for Industry (Draft): Scientific Considerations in Demonstrating
Biosimilarity to a Reference Product. February 2012.



H diadikaoia TTapacKeUNG TTPWTEIVNG

KaBoplopdg Twv yeveTIKA
TPOTTOTTOINMEVWY KUTTAPWV TTOU Arodikacia peiwang
APAYOUV TO ETTIOUMNTO TTPOIOV ™G mapaywyng &

amrooTEipWon
AvOpwTrivo /
yovidio !

Augnon Tng Tapaywyng
o€ HEYOAEG TTOOOTNTEG

Metagopd oT0
UTTapO SEVIOTR

; BakTtnpioaka
Khwvorroinon i KUTTapa BNAAGTIKWY
oTov goped DNA  rapayouv Tnv mpwreivn KaAhiépyeia

FaAnVvIKEG HOPPES



AIOQOPETIKN O100IKATIA =
OIO(POPETIKO TTPOIOV

v AKOMN Kal av Oa utrapxouv dIaPOopPES
XpnoipgonoinOsei To idio , ’ ,
avepeNIVO YOVidIo HNmE oTo o€ AAAa onueia Tng diadikaoiag

NPWTOTUNO PAPHAKO....

i
S

AvOpwTrivo /
yovidio !

KAwvotroinan
oTov popéa DNA

Baktnpiaka
A KOTTOPA ONAAOTIKWY
TTAPAYoUV TNV TIPWTEIVN

KaAAigpyela

=

PapUaAKOHOP®PN



[TputroBECEIC BIOAOYIKNAC OUOIOTNTAC

AvaAuon
Sopng

Asitoupyikég
OOKINATiES

Aedopéva KAIvik&
TEIPAPATOWWV dedopéva

\

FDA Guidance for Industry (Draft): Scientific Considerations in
Demonstrating Biosimilarity to a Reference Product. February 2012.



[1p00OI10PIOUOC HIKPOU UOpPIoU
OTO TTAOCUO

AIKAODOENAKH




Mopiako Bapoc o€ kDa

Aspirin 0.180
Adrenaline 0.183
Diclofenac 0.296
Paroxetine 0.329

Ranitidine 0.351
Doxorubicin 0.580
Levofloxacin 0.740

Tacrolimus 0.804
Paclitaxel 0.854

Insulin 5.8

Filgrastim 18.8
Interferon alpha 19.5
Somatotropin 22
Erythropoietin 30.4
Rituximab 145
Trastuzumab 146
Infliximab 149
Bevacizumab 149



To peyeBocg TeAIKA “Exel onuaaoia”

AIKAOpEVAKN EpuBpotroinTivn



ﬁﬁ World Health
i Organization

WHO/ BS/09.2110
ENGLISH ONLY

EXPERT COMMITTEE ON BIOLOGICAL STANDARDIZATION
Geneva, 19 to 23 October 2009

Guidelines on Evaluation of Similar Biotherapeutic Products (SBPs)

The term 'generic’ medicine 1s used to describe chemical, small molecule medicinal products that
are structurally and therapeutically equivalent to an originator product whose patent and/or data
protection period has expired. The demonstration of bioequivalence of the generic medicine with
a reference product is usually appropriate and sufficient to infer therapeutic equivalence between

the peneric medicine and the reference product. However, the approach established for peneric

medicings 18 not suitable for development, evalvation and licensing of 5BPs since

biotherapeutics consist of relatively large, and complex proteins that are difficult to characterize.

The clinical performance of biotherapeutics can also be much influenced by the manufacturing

process and so some clinical studies will also be required to support the safety and efficacy of an

sBP.




KaBapdTnra: rapoudia akabapoiwv o€ okeuaouara
epuBpotrointivne amo v Acia kai N. Auepikn

Epoetin alfa products

fEiHI'I‘IF:}lE" EIF:}i ration date | Concentration C-ﬁ:'JL”"itﬂ"
(IU/mL )

4000 India
000

Sanple E W IB 1iA B MAIB IV vV VIVII E

Schellekens H. Follow-on biologics: challenges of the ‘next generation’ Nephrol Dial Transplant 2005 (20), Suppl 4, 31-36.



AANa B1oTEXVOAOYIKA TTPOIOVTA:
UOVOKAWVA avTIOWUATA




[Tapaywyn HOVOKAWVIKWYV
AVTIOWUATWY

N/ A\ N/

WYY/
00 T

il e

\ W/ AW/ D/

WY/ AN A Y
il 1] T

il ] i

Hibridomas conservados para 7
la produccidn de anticuerpos -3 v Gve p WTTO g
Hibridomas clonados r ¢ A ‘_'ﬂ AY
\v/

produciendoanticuerpos

Anticuerpor monoclonales
Kohler G, Milstein C, 1975. aislados para cultivo

Kohler G, Milstein C, 1975.



2nNueia 01a¢popoTToinanc [310-0UOoEIdWY

Ta B1o-odoeIdKN €ival TUVOETA KAl EYYEVWC ETEPOYEVA MOPIA
O1 eTepoyEVEIEC TTPETTEI VA Eival EAEyXOUEVEC KaTa T O1adIKOTIA
TTapaywyn¢ Kai TautoTroinang

E@ooov n d10dIKaaia, Ol KUTTAPIKEC OEIPEC KA 1) GUVOAIKI) TTapaywyn
O10PEPEI ATTO TO TTPWTOTUTTO TTPOIOV

— OA YTNAPXOYN Ol ETEPOI'ENEIE2

Eival ayvwaTo Kard 1000V auTéC 01 ETEPOYEVEIEC Ba eTTpEealouV TV
OPACTIKOTNTA KAl AT@AAEID TOU [B1000EIDOUC

O pévog TpOTTo¢ TTPOCdIoPITHOU TWV dPATEWY TWV ETEPOYEVEIWV Eival N
TTPAYHATOTTOINGN KAIVIKWY OOKIUWY TTPOCTIAQOUEVEC OTOUC
TTANBUOOUC TwV a0BevwY Kal TwWV OTAdIWY TS VOOOU YIa TNV OTI0id TO
BI00UOEIOEC £XEI TIAPEI EVOEILN.



Kai gival énvorepa,

aQouU Kataokeuadovtal Je PIKPO KOOTOC KAl
eNAXIOTN €peuva OO0V aPopa aTa AAAa Tpia
Kpitpla Parish ?



WARNING!!H .
Sometimes wgcrl IS S

not what,it s€ems!




O pOAoC TOU KOOTOUC

* To uywnAo KOGTOC deV €ival KPITAPIO ATTOKAEITUOU

* 2UVKPITIKEC UEAETEC KOOTOUC/ATTOTEAEOUATIKOTNTAG YivovTal g
PApUaKa TNC idI10¢ BePATTEUTIKAC OpAdag

* AmAoi OEiKTEC agloAOYNONC XPNCIUOTIOIOUVTAL: KOOTOC ava
Hovada, KOOToC ava Beparreia ava priva, K6oTog/Bepareia,
KOOTOC ava KABE TTEPITITWON TTOU TTPOAAUBAVETAl



YTapyouv XIAIGdeC AGYOI yIa va JnV KAvoupe KATl,

(€ivar vwpic, TI Ba TTouv o1 Ao, ag diapopPwoei Eva KAiua TTpWTa, YW
Ba ByaAw 10 QidI a6 TNV TPUTIA, dEV €ipal TTOMITIKOC, YW KOITAW TN
OOUAEIA oU...)

‘Evag pévov yia va 10 KAOVOUE...
yiati TpEmel!

F.M. Cornford 1908
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To @appako pac sival TO kokkIvo autokivnTo ue TO
aAoyaki ?




) T0 KOKKIVO auTokivnTo ye TO aAoydki ?




Epwtnoei¢ & AtravTioeig

Av dev yivovtal nAiBiec EpwTNOEIC. ..
[Tapapévoupe nAiBior !

Alban Feinstein



