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'Eva papuakevTiko [F10-ol0E10EC TTPOIOV EXEL
OPOAOTIKT OLOTA «TTAPOUOIO» UE EKELVT] TOV
BloAOY1KOU TTPOTOVTOC AVAPOPAC KAl CUVETMC EIVAL
«TIAPOUOI0» LE TO AVTIOTOLYO FLOAOYIKO (pAPUAKO
TIOV £XEL A0l KVKAooplac. To Pro-ouoeideg kat 1o
BloA0Y1KO TTPOIOV AVAPOPAC XPTNOTUOITOI0VVTAL KOTA
KAvova TNV 101a 0001 KAl Y1d TNV AVTIUET®ITION TNG
1010¢ VOoOU.

Ta Pro-opoe1dn mpoiovta dev etvan yevoonua. To
KAQO1KO mapaoetyua tne frotcodvvauiag 0ev Umopet
VA EPAPLOOTEL OE TTPOTIOVTA BLOAOYIKNC TTPOEAEVOTG



O EMA xa1 1o FDA avagepovv 0Tt 0ev vmapyovv
TPOTACELC JTTOV VA CUVIOTOVV QUTOUATEC
avtikataotaoelc (interchangeability) mpwtotOmwv
aIto 10-ouoe1on, 1 Plo-opoedwy amo alAa lo-
OLLOE1OT).

['la ToV 0KOTTO AVTO ATAITELITAL CLUVOVACUOC KAIVIKTC
EUTIELPIAC KAL EMTAPKDV KAIVIK®OV OEOOUEVOV.



ITpwtn 1 avasmtu€n epoetins To 2007 kAl APYOTEPA
Twv granulocyte-colony stimulating factors.

H avanmtuén towv flo-ouoc1domv eival mepiocoTEPO
TEPUTAOKT) O€ OYEOT] UE TA YVWOTA UKPOUOPIAKA
oLV OWC YPNOUOTTOIOVUEVA (PAPLLOKAL.

AVO 01 TEPIOCOTEPO ONUAVTIKEC UEAETEC YA TOV
KAWVIKO .



Aapro MS. What do prescribers think of biosimilars?
Target Oncol 2012; 7(Suppl 1): S51-S55.

Schellekens H, Smolen JS, Dicato M, Ritkin RM.
Safety and efficacy of biosimilars in oncology. Lancet
Oncol 2016; 17(11): e502—e500.

Tabernero J, Vyas M, Giuliani R et al. Biosimilars: a
position paper of the European Society for Medical
Oncology, with particular reference to oncology
prescribers. ESMO Open 2017; 1(6): e000142.



To EIO-O LLOEIOEC £XEL OLOTAOTIKA TNV 1010 OPACTIKA
proAoyikr) ovola HE TO PAPUAKO AvVAPOPAS, LOAOVOTL
EVOEYETAL VA LTTAPYOVV EAACCOVEC O1APOPEC AOY®W TNC
JTOAVITTAOKIG Ooung KAl Twv pebodwv mapaywyng me. To
B10-0H0€10EC PAPUAKO, OTIHOC KAL TO (PAPUAKO AVAPOPAC,
YOAPAKTNPIdeTAl OTT0 KATTo10V Paduo ek pvoewg
uetapAnToTnTAC.

[Ipwv aIto TNV £YKPLOT EVOG [310-0LOEIO0VE PAPHAKOV,
TIPETTEL VA TEKUNPIWVETAL OTL ] LETAPANTOTNTA TOL KAl Ol
OTIO1EG OLAPOPEG LE TO PAPLAKO AVAPOPAS OEV
eNNPEAOLYV TNV ACPAAELA T] TNV ATTOTEAECUATIKOTNTA
TOV.



Ta Pro-opoeldn eivar froAoyka @apuaxa (n
OPAOCTIKI TOUC OVO1A TTAPAYETAL ATTO (WVTEC
OPYOVIOLOVC) TTOV OYeO1A{OVTAlL WOTE VA EVAL
TIAPEUPEPT] LLE TA T)OT] LITAPYOVTA FloAOYIKA
PAPUAKAL.

Ta yevoonua, £xouv asmmAoVOTEPT] XTNUIKT OOUT] KAl
OewpovvTal TAVOUOIOTUIIA LE TA PAPLAKA
aAVAPOPAC TOVC.



Ta Pro-opoedn papuaka ovvnbwe AaupPavovv adela
KUKAO(POPIAC APKETA XPOVIA UETA TNV EYKplon Tov D.A.
AvTto opelletal 0to 0Tl T0 P.A. asoAauPavel pia Ypovik
TEPIO00 ATTOKAEIOTIKOTNTAC.

Ta yevoonua etvatl apuaka ssavoUoloTuITa LE 1)0n
KUKAO(POpOLVTA Vouluwg («papuaka avagopac»). To
YEVOOTLO TIEPLEXEL TNV 1010 OpAOTIKT) ovola e o .A. kat
YOpMYELTAL 0NV 1010 0001 Yia Oepaseia ¢ 1010¢
aoBevelag ue o eAapuako avagopag. 2otooo, Ta

YEVOOT LA KA1 TA (PAPLAKA AVAPOPAC LUITTOPEL VA O1APEPOVV
WC TTPOC TNV ovouaoia, Tnv eugavion (yia tapadetyua to
YPWLUA T) TO OXTUA) KAl T CLOKELAOTA TOVC.



Etvan pOnvotepa oe oUykplon pe ta IpowToTLUIa
OKELAOLATA, YIAUTO KAl tpowbovvial ammo ta
OLOTHUATA VYELaC.

H ameAevOepwon mopwv UITopel va eMTPEYEL TNV
A0PAAIOTIKT KOAVWYN KATVOTOU®V Oepameiwy, Xmpig
£7T1 TTAEOV TTEPATEP® ETMPAPLVOT) TOV
TIPOVITOAOYIOLOV TV ACGPAAIOTIKOV TAUEIWV.



2T0 150 Zvvedplo ya ta Pro-oupogidn (Aovoivo 23-
24/3/2017}UETA QIO OEKA XPOVIA XPTIONC TOVC, TA [Blo-
OLLOE10T), BewpoUvVTal TTOAD AITOTEAEOUATIKA (PAPUOKA,
EUKOAQ TTPOCPACIUA, UE TTOAD UIKPOTEPT] OTKOVOLKN
emPAPLVOT OTA CLOTIUATO VYELAC.

Q¢ AMOTEAECTUA, O1 EVPWITATKES APYES CUVIOTOVV T
OTPOPT) AITO TA PAPUAKA AVAPOPAC OTA [J10-

OLLOE10T], APKETA ATTO TA OJTola arevBuvovTal o€
OYKOAOY1KOUC aoOevelc.

EEQMOV 0€ eTTOYEC OIKOVOLLKIC OvoTpaylag, Oev eival
OLVATOV 1] EMOTNUOVIKT) KOIVOTNTO VA AYVOEL TA OPEAN
TV [F10-ouoe1dwv.



Meta v 1" dnuootevon (5°/2008), 1 yeveTikn
TEYVIKI] (PAIVETAL OTL TTPOCEPEPE TTOAV
QITOTEAEOUATIKA (PAPLLOKA, XOAUNAOTEPOV KOOTOVG
Ko e€eAlyOnke Tayvtata.

'Homn o1 froloyikeg Oepasteleg ypnoipomoiovvial
evpvtata otic HITA, pe emakoAovBo tov etapiko
AVTAYWVIOUO O€ AUTO TO ETMITTEDO.

Mellstedt H, Niederwieser D, Ludwig H. The
challenge of biosimilars. Ann Oncol. 2008;19:411-41



To 1982, n Eli Lilly aventue nebodo,
¥pnoomowwvtac Paktnpla kal ovvebeoe avlBpwmivn
IVOOVALVI UE TeyvoAoyia avaovvovaouevov DNA. To
QITOTEAECLA ALLTOV TOV emoTnuovikov breakthrough
T Tav 1 ONUIovPYIA Lag veag Taewe PloAoyikwv
PAPLAK®OV OLAPOPETIKWV QIO TA KAAGOTKA TTOV
ovvetifevto amo (WvTeC 0PYAVIGUOUC.

=~ 30 Ypovia apyotepa ol floAoyol kabdiepwoay v
AVATTTUEN PAPUAK®OV LLE TOV VEO TPOITO KOl
¥pnoluooinoayv tov opo biosimilars



To 1984, the Drug Price Competition and Patent
Term Restoration Act (Hatch-Waxman
Amendments) Ocomioe vouo mov enetperne oto FDA
VO QITOOEYETOAL EPAPLOYEC Y1 TTOIKIALEC e
(Bro)YNUiko TPOITO ONUIOVPYOVUEVES, KAACOTKWV
papuaknv. IIpovmobBeon etvar ta vea tpolovta va
T TAV AO@PAAT) KAl ATTOTEAECUATIKA O€ CUYKPIO1LO
Babuo pe ta mpwtoTuTa.



H &ykpion anmo v E.E. tov Bro-opoeidovg
prrov&luaumng (rituximab) we TpwTNC ypAUUNC
Oepamela oe oykoAoyikovg acBevelg tov 2°/2017
N TAV N TTPWTI ONUAVTIKT] KIVT|OT) TTPOC QLUTHV TV
katevbvvon.



To 2006, 0 EO® e€eomoe TIC TPWTEC EIOIKEC
KATELOLVTI|PIEC YPAULEC V1A EYKPIOT 4 KATNYOPIWV
Bro-ouociowy :

AvOpwtvn tvoovAivn
Avéntikn opuovn (HGH)
Erythropoietin

GCS-F



Xpnotuostotovvtal otic HITA kot tnv Evpwmnn ywa tnv
TEPTY PAPT] PAPUAK®DV ATTO (WVTEC OPYAVIOUOVC LUE
¥pnon pProteyvoAioyliag, Ta osola eival Tapouola,
QAAQ OY1 TAVTOOTUA UE TA TIPWTOTLITA PAPLLOKAL.



Janssen WF. The stories of the laws behind the
labels. The US Food and Drug Administration.
https://www.fda.gov/AboutFDA/WhatWeDo
/History/Overviews/ucmo56044.htm. Accessed May
5, 2017.

Zaykov AN, Mayer JP, DiMarchi RD. Pursuit of a
pertect insulin. Nat Rev Drug Discov. 2016;15(6):

425-439.



BloAoyka appaka pe oAb HEYAAEG OHOIOTITES TOV
OPACTIKOV GUOTATIKOV TOV (PAPLUAKOV avaq)opag
MeyaAng opolotntag pe to ®.A., o€ T010TIKA

XAPAKTNPIOTIKA, [BLOAOYIKT] Spamuco*tma aopaielq,
avoooyovucom'ta Kal OpaoTiKOTNTA. Me ﬁaon MTKA.

‘Otav ot oumomteg yivouv amooekteg amo 1o FDA,
EMTPETETAL 1) XOPTYNOT TOL [10-0p0€150vG 0
TOLAAY10TOV 1 QIO TIG EVOEIEEIS TOV TIPWTOTVIIOU
(PAPLLAKOV.

H frodiaBeoypomrta twv flo-opogidnv petwvet ta koo
mg vyetag (KN).

AgtodekTa TOAD ¥povo vwpltepa o€ un KN.

>tV EE amodektd vwpitepa amo ot otic HITA.



Belsey MJ, Harris LM, Das RR, Chertkow J.
Biosimilars: initial excitement gives way to reality.
Nat Rev Drug Discov. 2006;5(7):535-536.

Finkelstein JB. In US, biosimilars still await FDA
decision.J Natl Cancer Inst. 2006;98(7):435.



>tV mpwtn peAetn TKA oe 209 aoBeveig 1 ouykpion
Blo-opoeidove filgrastim pe 1o KAAOOIKO AVTIOTOLYO
PAPLAKO KAl OLUVATOTNTA EVOAAAYTIC TOVC, Ol
ovyvotntec FN (0% versus 3.4% - 1 VOOOKOUELOKT)
KAAVYM), Aoluwéenv (9.9% versus 9.3%), A.E.
(39.2% versus 42.1%), MvookeleTika cvufaupata
(39.2% 35.5%), ootika aAyn (33.3% versus 30.8%).



H ypnon Pro-1c0duvaumyv amooetyOnke amoteAEoUATIKT)
KAl A0QAATG, APA AITOTEAEL (5\1(')9110’[11 Oepamevtikn
£TAOYT] / TPOKANOT] Y10 TOV KAIVIKO.

The ESMO position paper... : ‘In biosimilars, it is
important for the physician to know if and when a
Eroduct is being switched (from originator to biosimilar,
iosimilar to originator or biosimilar to biosimilar). The
decision to change or switch should be taken by the
physician having grasped a deep understanding of the
product (via the information on the Summary of Product
Characteristics and European Public Assessment
Report), and subse uentgf informing the patient (based
on all the factual information) and closely monitoring the
patient at all times, in collaboration with nursing teams’.



M. Aapro. Biosimilars in oncology: much ado about
nothing? Annals of Oncology 2017
doi:10.1093/annonc/mdx732 Published online 15
November 2017



e mafnoeig tov X.1., ) v I'EN n xpnon twv Pro-
OUOEIOWV KAl 1] ATTAVTNOT 0T0 EpwTnUa «switching or
not» KAl N avasmtuEn avooOAOYIKIC VPTIC AVTIOPATEWV
ueAetnOnke pe v peietn TK 482 aoBevwv ot omoiot
eAaPav kAaoowko infliximab 1 to fro-tco6vvauo tov CT-
P13. Emdeivwon vito kAaooiko infliximab eugavioav 53
(26%) acBeveic evavtt 61 (30%) e opaodag tov CT-P13.
H ovyvotnta twv A.E. Grade III, ntav tpaktika n i61a
KOl 0TIC OVO opaodeg: 24 (10%) yia to infliximab evavt 21
(9%) yia to CTP13 & o1 ovvoAikee A.E., 168 (70%) versus
164 (68%) A.E. mov o0nynoav o€ 010K0Jtr) TOL PAPUAKOV
9 (4%) versus 8 (3%) avtioTolYwC.



Veze 'r B, Buzas Z, Sebeszta M, Zrubka Z. Authorized
manufacturing changes for therapeutic monoclonal
antibodies (mAbs) in European Public Assessment
Report (EPAR) documents. Curr Med Res Opin
2016; 32(5): 829—834



‘Interchangeability, switching and automatic
substitution in the field of generics does not
represent a serious concern since the products are
identical copies of their reference compound.
Switching a patient from the original product to its
generic version is common practice and, due to its
interchange, a different profile of adverse events is
not expected’.






Ta ro-1codUvaua mpoiovTa TPETEL VA EXOVV
TAVTOOT|UN XNUIKN OVOTAOT) LUE TO TTPWTOTVITO
(PAPLOKO KAl 01 HEAETEC 310 1000VVAULAC VA OETYVOLV
TTAPOLOIEC (PAPUAKOKIVITIKES 1010TNTEC. AAA OTTIWC
(PAIVETAL EIVAL TTOAD JTIEPITTAOKN 1) O1A01KAO1A
TTAPAOKEVNC.



Ta ro-ouoedn avikovv ota Plo@apuakevTiKa
TIPOTOVTA KA1 EIVOL CUUITAOKEC TIPWTEIVEC TTOV
OUVOEOVTAL TNV O1001KACTA TNE TTOAVOTAOIAKNG
TTAPAOKELTC TOVC, CUUTTEPIAAUPAVOUEVTC
KAWVOTIOINONG, EKPPAOTC O LOVTEAQ KUTTAPOL-
Eeviotn), QOuwong, kKaBaplopov Kal TVTOTOLNOTC.
O710100M7TOTE AAAQYT] OE OTTO100T)TTOTE OTAOL0, UITTOPEL
Va ETOPACEL OPACTIKA OTO TEAIKO TTPOLOV.



XapaKTINPIoOTIKN €lval 1) TEPLTT®WOT) TOL Eprex
(epoetin alpha). ¥tov oxnuaTiopo Tov TEAIKOU
TIPOTIOVTOC 1 AAAAYT) TOU oTaBEPOTOINTOL ATTO
avOpwmvn Aevkwuativn o€ polysorbate 80 kat
glycine, mpokaAeoe ovyvn antibody-mediated
amAaoia tne epvdpag oepac. I'ia Aoyouvg aoc@aieiag
1 TAPACTKELT [F10-0LOEI0WV KATOYVPWVETAL UE
OUTAWLO EVPEOITEYVIAC. AVTIOTOLYO TTapaOETyLLal
nmapatnpnOnke otnv I'aAAila, omtov 1 Plo-opoelong
levothyroxine ennye ueidovec 1oE1kOTNTEC. ..



Biopharmaceuticals Traditional generics

Complex proteins Basic molecular structures

Large size: up to 100-1000 times larger Small size
than traditional generics

Genetically modified living cells Chemical manufacturing process
Multifaceted manufacturing process Minimal steps to synthesize product

Tied closely to manufacturing process = Manufacturing process easily

duplicated
Complex mechanisms of action Simple, direct mechanism of action
Multiple targets, binding sites Limited, well-characterized binding
sites
Efficacy markers not always clear Efficacy markers easily quantified

Hard to isolate, purify after production Product components limited, known

Generally unstable Stable once produced




Mellstedt H, Niederwieser D, Ludwig H. The
challenge of biosimilars. Ann Oncol. 2008;19:411-
419.

Genazzani AA, Biggio G, Caputi AP, et al. Biosimilar
drugs: concerns and opportunities. Biodrugs.
2007;21:351-356.

Covic A, Kuhlmann MK. Biosimilars: recent
developments. Int Urol Nephrol. 2007;39:261-266



https://medicalxpress.com/news/2017-09-france-
thyroid-drug-com plaints.html (20 October 2017,
date last accessed).

Casadevall N. Pure red cell aplasia and anti-
erythropoietin antibodies in patients treated with
epoetin. Nephrol Dial Transplant 2003; 18(90008):

37—41.



H maykoouia puOuiotikn apyr amooeyeTal
afloonueiwteg (?) drapopec petalv Pro-opoeidwyv kat
TWV TTAPAOOCTIAKWV.

Entt tov mapovtog, N Evpwin €xel 7o avenTuyuevoug
KOAVOVIOUOUC Y1a TNV £YKP10T) P1oAOYIK®WV TTPOIOVTIWDV
OTNnV ayopda.






FDA approved Adalimumab-atto Adalimumab
(Amjevita) (Humira)
Etanercept-szzs Etanercept (Enbrel)
(Erelzi)

Filgrastim-sndz Filgrastim (Neupogen)
(Zarxio)

tbo-Filgrastim Filgrastim (Neupogen)
(Granix)

Infliximab-abda Infliximab (Remicade)
(Renflexis)

Infliximab-dyyb Infliximab (Remicade)
(Inflectra)




Phase 3 trials (completed | BCD-021 (Biocad) Bevacizumab (Avastin)
or under way) ABP 215 (Amgen)

ABP 494 (Amgen) Cetuximab (Erbitux)

GP2013 (Sandoz) Rituximab (Rituxan)
BCD-020 (Biocad)

CT-P10 (Celltrion)

RTXM83 (mAbxience)

ABP 980 (Amgen) Trastuzumab
CT-P6 (Celltrion) (Herceptin)




Chadi Nabhan, MD, MBA; Sandeep Parsad, PharmD;
Anthony R. Mato,MD, MSCE; Bruce A. Feinberg,
DO. Biosimilars in Oncology in the United States. A
Review. JAMA Oncol. 2018;4(2):241-247.
doi:10.1001/jamaoncol.2017.2004. Published online
July 20, 2017. Corrected on August 24, 2017.






Ta I'.®. eival pikpa popiaL Tov VAL XNUIK®OC
TTAPOLOLA TUT|LOTA L€ TA AVTIOTOLYA TTIPWTOTVIIA,
£YOLV Ta 1010 evepyA oTolyela / To 1010 brandname
KAl 0V eupaviovv ONUAVTIKEC O1APOPEC OTA
TTOOOO0TO AVTATTOKPIOEWC KA1 TA VOOT|LATA YA TA
OTTO1AL EXEL TNV EYKPIOT TO TPWTOTLIIO PAPLOKO.
Xpnouomolovvtal o€ 101eC O0OELC, LE TNV 1010 000
YOPMYNOEMC, TNV 1010 ACPAAELQ, EYOVTA TNV 101a
TOI0TNTA PACIK®WV XAPAKTNPIOTIKDV,
TTAPAOKELALOVTAL EVKOAA L€ AVATTAPAYWDYILEC
YNUKEC OlEPYAOTIEC.



Ta ProAoyka @apuaka/ mpoiovta Eval CUUITAOKA HOpLa
7tov ovvTtifevtal oe (WVTEC OPYAVIOUOVG LIE
KAnpovouovueveg pikpoolapopec. Avtifeta, oe @apuako
JTOL OLVTIOETAL UE YNUIKO TPOITTO, O1 O1A0IKACIEC UITOPEL
EAEYYOULEVEC VA OWOOVV TO 1010 akpifwg mpolov. Ta
BloAoyika stpoiovTa OeV elval YNUIK®OS ATTOAVT®C
TOVTOOTUA, LETAED TOVC, WOTE KAVEVA OEV UTTOPEL VA EXEL
TO [J10-0H0€10EC TOV, AV KAl UTtopel va ovuvtebovy ovoleg pe
VYPNAT opoloTnTa. Xe avtibeon Ue ta yevoonua, ta [lo-
OLLOE1OT] UITOPEL VA EXOVV UIKPEC O1APOPES LETAEL TOVC
010T1 ovvTiOevtal pe oradikaoliec o€ (WVTEC OPYAVIOLOVC,
IOV E1VAL ALYOTEPO TPOPAEWPILES KA AVATTAPAYDYLLEC.



Alagopec petalv Pro-opoeidwv kal twv @.A., pmopel
VA ETTAYOVTAL OTTO UIKPEC O1APOPEC OTNV LOPLAKT)
OOUT TOUC KAl TNV avTiyovikotnta tovg. O opog
biosimilar mpwtiotwe teprypagpel vipnAov Babuov
opoloTtnTa pe 10 ®.A. xan 01 a priori KAIVIKO 0@eAOC.
't aUTO KaAVOVIOTIKEC apYES EPAPUOLOVY
O1APOPETIKOVC KAVOVEC KAl 0ONYIEC OTNV Ol1001KATTA
eviaewe otV ayopdq, F10-oloe1dmV KAl YEVOOT|L®V,
0w KOl >30 YpOoVvia.



['a va ammooetyBel 0T eva yevoomn o elval 1000UVALO
LLE TTPWTOTLTIO PAPLAKO, CAPKEL 1] atooelln Pro-
l1oodvvauliag oto epyaotnplo. Eva yevoonuo
Oewpeltal flo-1oodovvalo pe Eva TPWTOTVITO, OTAV
101€C OOOEIC TV OVO PAPUAK®YV, ETTAYOVV OTOV 1010
XPOVO, OTO AUA, TIC 101EC OVYKEVTPWOEILC , TNV 1010
opaocTikoTnTa. I'la TNV oVYKplomn TNS OPACTIKOTNTAC
TV Pro-ouoeidwv amartovvtal peAeteg ue TKA. ITov
VA QITOOEIKVUOUV TNV 1000VVAULA, Apov stponynoet
EKTEVIC KATAYPAPT) TWV OOUTKWV KAl AETTOVPYIK®OV
YOPOAKTPIOTIKWV.



Davit B, Braddy AC, Conner DP, Yu LX. International
guidelines for bioequivalence of systemically available
orally administered generic drug products: a survey of
similarities and differences. AAPS J. 2013;15(4):974-990.

Zangeneh F, Dolinar R. Biosimilar drugs are not
generics. Endocr Pract. 2016;22(1):6-7.

Mellstedt H. Anti-neoplastic biosimilars—the same rules
as for cytotoxic generics cannot be applied. Ann Oncol.
2013;24(suppl 5):v23-v28.

Weise M, Bielsky MC, De Smet K, et al. Biosimilars: what
clinicians should know. Blood. 2012;120(26):5111-5117.



Bate R, Mathur A, Lever HM, et al. Generics
substitution, bioequivalence standards, and
international oversight: complex issues facing the
FDA. Trends Pharmacol Sci. 2016;37(3):184-101.

Camacho LH, Frost CP, Abella E, Morrow PK,
Whittaker S. Biosimilars 101: considerations for US
oncologists in clinical practice. Cancer Med. 2014;3

(4):889-899.



Elvat 510¢popeTikeg yia yevoonua kat f10-opogion.

H motiAOTNTa 0NV Tapaymyrn Kat ol O1apopeES OTNV LOPLOKT)
OOUT KAl TNV AVOOOYOVIKOTNTA...

H €ykpion twv yevoonuwv kabopidetal yevikmg, aito Tig
OOTYIEG V1A TA VEA (PAPUAKA, EV® TA 10-OHOELON ATO TOVG
KAVOVEC TV PLOAOYIK®OV PAPUAK®V.

['ta TV €yKp1o1m YEVOOTILOV (PAPUAKOV, O KATOAOKEVAOTIG
evnuepwvel 1o FDA oteavovtag pa «New Drug Application».
[a @apuaka amo FloA0Y1KO VAIKO, O KATAOKELAOTIG OTEAVEL
v «Biologics License Application». Avtr) mepihappavet
KAIVIKEG HEAETEG, TTAT|POPOPLEG TTAPAOKELTG TOL PAPHUAKOL KA
TIG TTPOTEIVOUEVEG Oﬁ)}:}\()elg TOV QUTO TNV ETAPELA. Xe auTa
VITOYPEWTIKA v:no[% OVTAL LEAETEG OTIG OTTOIEG TO PAPHAKO
exel amodeyBel 6paocTiko, o1 mOavol KIivouvol Kat o1 TPOIIol
XPT|OEWS TOV.



Daller J. Biosimilars: a consideration of the
regulations in the United States and European
Union. Regul Toxicol Pharmacol. 2016;76:199-208.

Olech E. Biosimilars: rationale and current
regulatory landscape. Semin Arthritis Rheum. 2016;

45(5)(suppl):S1-S1o0.



To FDA amaitel amo oV KATAOKEVAO T KAIVIKEG
HEAETEC Y1a TNV embuunTea eVOEIEN, LE TTApAAANAEC
UEAETEC QITOTEAEOUATIKOTITAC KAl ACPAAELAC,
OVYKPIVOUOEC OTOVC TOLEIC avToUg Ta OVO [Jlo-
OLLOE1OT).

IIpokAvikee, kKAtvikeg peAetec... O00¢ yoprynong,
000EIC KAl ATTOOEIEN PIOAOYIKWV XAPAKTNPIOTIKWV.

BioAoyia tov KN...



Weise M, Kurki P, Wolff-Holz E, Bielsky MC, Schneider CK.
Biosimilars: the science of extrapolation. Blood. 2014;124(22):3191-
3196.

Burstein HJ, Schrag D. Biosimilar therapy for ERBB2 (HER2)-
positive breast cancer: close enough? JAMA. 2017;317(1):30-32.

Curigliano G, O’Connor DP, Rosenberg JA, Jacobs 1. Biosimilars:
extrapolation for oncology. Crit Rev Oncol Hematol. 2016;104:131-
137.

Tsiftsoglou AS, Trouvin JH, Calvo G, Ruiz S. Demonstration of
biosimilarity, extrapolation of indications and other challenges
related to biosimilars in Europe. BioDrugs. 2014;28(6): 479-486.
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OPeAOC 15% a0 TNV XPT0T) TOV.
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H avotnpotnta 1 n YaAapotnta oTnv evtasr Toug oTnv
(PAPUOAKEVTIKI] ayopa e€ApTATAL AITO TNV OIKOVOULKN
TTOALTIKT] TOV KPAT®V, TNV OLVATOTNTA Tapepfacewy
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TV kpatwv...Ilov yetaparrovat...

H molotnta 1) n moootnta £xyovv afia kai yia moia
voonuata?
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The Biologic Price Competition and Innovation Act
of 2009 (BPCI Act), enacted as part of the Affordable
Care Act (ACA) of 2008, created an abbreviated
licensure pathway for biosimilars to FDA-approved
biological drugs (approved reference product).
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Extrapolation is based on the totality of evidence

Definition: Approval of a product (e.g. Biosimilar or post change product) for
indications in which the new product was not directly tested

Reference product Biosimilar

Physicochemical Attributes

Biological Functior AERTTE

Human PK / PD

Phase Il in sensitive Indication m

Extrapolated indications

Weise M, et al. Blood 2014;124(22):3191-6; Weise M, et al. Blood 2012;120(26):5111-1/
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ADCC = Antibody-dependent cell-mediated cytotoxicity

Characterization of glycan profile is
therapeutically relevant as Fc-effector
function is highly dependent on glycosylation
Frequency of Go glycoform (which does not
contain fucose residue) increased

~3-fold after manufacturing change

The ADCC potency of therapeutic mAbs,
including rituximab, is dramatically enhanced
by a reduction in fucose levels!

Go-F = unfucosylated glycan
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Trastuzumab - Herceptin® structure—function
shifts
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« Shift in sensitive analytical data does not implicitly correlate with
clinical shift
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/ hematology: The published data that support the biosimilarity with the

reference medicine vary among the approved biosimilars
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http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/medicines/004112/human_med_002077.jsp&mid=WC0b01ac058001d124
http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/medicines/004112/human_med_002077.jsp&mid=WC0b01ac058001d124

ASSIST-FL (GP13-301) study — Rixathon

An efficacy, safety and PK confirmatory study of GP2013 plus CVP vs. Rituximab
plus CVP, followed by GP2013 or Rituximab maintenance therapy in patients with
previously untreated, advanced stage FL

CVP: cyclophosphamide, vincristine, prednisone, FL: follicular lymphoma, PK: pharmacokinetics

Jurcak et al., ASH annual meeting, 3-6 December, San Diego, USA:1809
ClinicalTrials.gov Identifier: NCT01419665. https://clinicaltrials.gov



http://www.ema.europa.eu/docs/en_GB/document_library/Other/2013/04/WC500142430.pdf
https://clinicaltrials.gov/

Methods

Study objectives
/R

Primary objective R
+  Overall response rate (ORR)

_/
Secondary objectives
Efficacy

Complete response (CR) / Partial response (PR) / Progression free survival (PFS)
Overall survival (OS)

PK/PD
PK parameters evaluation and peripheral CD19+ B cell counts (absolute and relative to baseline)
Safety

Overall safety and tolerability of GP2013 monitoring of haematology, blood chemistry and urine, vital signs,
performance status, ECG, and body weight

Incidence of ADA formation /

ADA: Anti drug antibody, ECG: electro cardio gram



http://www.ema.europa.eu/docs/en_GB/document_library/Other/2013/04/WC500142430.pdf

Methods
Study design and setting

O

 Netherlands

- mm——



http://www.ema.europa.eu/docs/en_GB/document_library/Other/2013/04/WC500142430.pdf

Methods
Study design

Combination phase
GP2013-CVP
(8 cycles, 6 months)

GP2013 maintenance’
(every 3 months for 2 years)

Combination phase
R-CVP
(8 cycles, 6 months)

Rituximab maintenance*
(every 3 months for 2 years)

<28 days

GP-2013 (375 mg/m?) + cyclophosphamide (750 mg/m? IV D1) + vincristine (1.4 mg/m? D1) + prednisone (100 mg p.o. D1—D5)
Rituximab (375 mg/m?) + cyclophosphamide (750 mg/m? IV D1) + vincristine (1.4 mg/m? D1) + prednisone (100 mg p.o. Di—D5)

*For responders (partial or complete response) treated with GP2013-CVP or Rituximab-CVP, according to the original treatment
assignment

R-CVP: Rituximab-cyclophosphamide, vincristine, prednisone, FL: follicular lymphoma

Jurcak et al__ASH annual mppfing 3-6 December_San ningn USA:1809



http://www.ema.europa.eu/docs/en_GB/document_library/Other/2013/04/WC500142430.pdf

Results
Primary efficacy results (ORR)

100
90
80
70
60
50
40
30
20
10

Overall response rate (%)

prednisone

-0.40 (90% CI: -5.10, 4.30)

ORR 87.1 ORR 87.5

GP2013-CVP R-CVP

The study met its primary objective showing equivalence of ORR between GP2013 and

Rituximab in the PPS" and FAS* population

CI: confidence interval; CR: complete response; PR: partial response; ORR: overall response rate; R-CVP: Rituximab, cyclophosphamide, vincristine,

FAS: full analysis set,, PPS: per protocol set;
*The PPS population consisted of a subset of the patients in the FAS who received at least one (partial or complete) dose of investigational treatment.
The FAS population consisted of all patients to whom investigational treatment had been assigned by randomization

ORR pre-specified
equivalence
margin £12%



http://www.ema.europa.eu/docs/en_GB/document_library/Other/2013/04/WC500142430.pdf

CT-P10 study — Truxima

Efficacy, pharmacokinetics, and safety of the biosimilar CT-P10 compared with rituximab
in patients with previously untreated advanced-stage FL: a randomised, double-blind,
parallel-group, non-inferiority phase 3 trial

Kim WS. Et al. Lancet Hematol 2017;4(8):362-373
ClinicalTrials.gov Identifier: NCT02162771. https://clinicaltrials.gov


http://www.ema.europa.eu/docs/en_GB/document_library/Other/2013/04/WC500142430.pdf

Efficacy

« Efficacy assessments:
 primary endpoint:

- Part 1 - PK equivalence of CT-
P10 and RTX (only US-sourced)

AUC

tau
- Part 2 - non-inferior efficacy

of CT-P10 compared to RTX in
terms of ORR at week 24

» Secondary endpoints:

« Part 1 and 2 - to evaluate other
PK and efficacy endpoints, PD
and safety

and C_,, at week 12

Coiffier B, et al. Blood 2016;128:1807

Study assessments

CT-P10 (FL

O

Safety

- Safety assessments: AEs, SAEs,
physical examination findings, vital
signs measurements, clinical
laboratory analyses, chest x-ray,
electrocardiograph findings,
immunogenicity testing,
immunoglobulin testing, and
tuberculosis assessment

« Immunogenicity: ADA formation

AUC,,,, area under the serum concentration-time curve at steady state; C,,..¢s, Maximum serum concentration at steady state



http://www.ema.europa.eu/docs/en_GB/document_library/Other/2013/04/WC500142430.pdf

Study design

CT-P10 (FL

CT-P10 study design

f’i‘ﬂ*"’*“ ; (2 years;
treatment every 3 weeks) f.f@lu@.ﬂ]@féﬁfialm—ﬂ@)
Patients Weeks 'I"lg@ @ﬂﬂ C[‘P WHF’_} months > 3 years
CD20+ confirmed P L T T
follicular
lymphoma CT-P10 + VP
- - -

Stratification: 7ﬁ —_—_———EEEEES-
— Gender (male
vs. female) Up to3years
— FLIPI score ey e
(0-2vs. 3-5) ey
— Country 3 S e
N patient



http://www.ema.europa.eu/docs/en_GB/document_library/Other/2013/04/WC500142430.pdf

Patient disposition — part 1

N=159

Patients screened
N=38
Screening failure
N=121
Patients randomized to
double-blind medication
1 4
N=4 N=59 N=62
Discontinued Initiated CT-P10 Initiated RTX treatment . N=‘.‘
oo Discontinued

* Progressive disease (2)

« Adverse event (1) » Withdrew consent (2)

A

« Patient died (1)* - A 4 N/ S " *Progressive disease (1)
*One patient died of tumor N=55 N=58 + Investigator decision
i 1
i e Completed study up to Completed study up to @
and including core cycle 4 and including core cycle 4
N=3 \. J J N=2
Discontinued < Discontinued
« Adverse event (2) - 4 N/ A » Progressive disease (1)
« Withdrew consent (1) N=52 N=56 « Investigator decision
Completed study up to Completed study up to €Y

and including core cycle 8 ) and including core cycle 8 )

Kim WS et al. Lancet Hematol 2017;4(8):362-373
Coiffier B, et al. Poster at ASH 2017; P1807



http://www.ema.europa.eu/docs/en_GB/document_library/Other/2013/04/WC500142430.pdf

Patient disposition — part 2

N=184
Patients screened NNSada
Screening failure

* Inclusion/exclusion
criteria not met (35)
e Withdrew consent (3)
N=140 « Other (6)
Patients randomized to
double-blind medication

A 4

N=70 N=70
N-8 Inititd T-P10 Initiated RTX N=8
Discontinued S SECaEICnE Discontinued

+ Progressive disease (2) | » ° Progressive disease (3)
* AE(4) B * AE(1)
» Withdrew consent (1) L + Withdrew consent (2)
 Patient died (1) » Investigator decision (2)

N=62 N=62

Completed study up to Completed study up to
and including core and including core cycle
cycle 8 8

Kim WS et al. Lancet Hematol 2017;4(8):362-373



http://www.ema.europa.eu/docs/en_GB/document_library/Other/2013/04/WC500142430.pdf

Part 2: Primary end point ORR (non-inferiority)

@ CT-P10 (FL) — part

-4.3% (95% CI-4.25,

100 97.'0 12.85) 92.|6
m PR
) gg 1 CRu 11.8
9?? 70 - CR 22.1
% 60 - ECR
g 50 -
240 A
% 30 -
20 - » CRu
10 -
0 - T
CT-P10 RTX
(n=66) (n=68)

The study met the non-inferiority endpoint ORR between CT-

P10 and Rituximab

Kim WS et al. Lancet Hematol 2017;4(8):362-373



http://www.ema.europa.eu/docs/en_GB/document_library/Other/2013/04/WC500142430.pdf

CT-P6 study — Ontruzant

CT-P6 compared with reference trastuzumab for HER2-positive breast cancer: a
randomised, double-blind, active-controlled, phase 3 equivalence trial

Lancet Oncol. 2017 Jul;18(7):917-928. doi: 10.1016/S1470-2045(17)30434-5. Epub 2017 Jun 4


http://www.ema.europa.eu/docs/en_GB/document_library/Other/2013/04/WC500142430.pdf

- Efficacy assessments:
« primary endpoint:
* pCR (ypTo/is, ypNo) at the
time of definitive surgery

(absence of invasive tumour cells
in the breast and axillary lymph)

* nodes
» Secondary endpoints:

« Proportion of patients achieving an
overall response (ORR)

 breast conservation

- disease-free, progression-free, and
overall survival (not published)

- Safety assessments: prevalence
and severity of adverse events,
laboratory measures, and
cardiotoxicity

« Immunogenicity: ADA formation



Results
Primary efficacy results (pCR)
v effieacy P 176 (50)
CT-P6 (n=248) Reference trastuzumakb (n=256) Difference (95% Cl) Risk ratio (95% Cl)
pCR 116 (46-8%:; 40-4 t0 53-2) 129 (50-4%; 44-1t0 56.7) -0:04 (-0-12 t0 0-05) 0-93 (078 to 1.11)
Breast pCR 128 (51-6%; 45-2 to 58-0) 141 (55-1%; 48-8 to 613) -0:03 (-0-12 to 0-05) 0-94 (0-80 to 1-10)
pCRwithout DCIS 99 (39-9%; 33-8t0 46-3) 106 (41-4%; 353 to 477) -0:01 (-0-10 t0 0-07) 0-96 (078 to 1-19)
PCR according to clinical stage
Stage land Il 05/190 (50-0%; 42-7 to 57-3) 111/202 (55-0%: 47-8to 61-9)
Stage llla 21/58 (36-2%; 24-0to 49-9) 18/54(33-3%; 211to 47 .5)
Breast conservation 56 (22-6%; 17-5t0 28.3) 52 (20-3%:; 15-6 to 25-8)
Overall response 216 (87-1%; 82-3t0 91.0) 221(86-3%:; 81.5t0 90-3)
Data are n (%; 95% Cl), unless otherwise indicated. pCR=pathological complete response. DCIS=ductal carcinoma in situ.
Table 2: Primary and secondary efficacy endpoints in the per-protocol population
CT-P6 Reference trastuzumab Difference (95% Cl) Risk ratio (95% CI)
PP* pCR 116 (46-8%); 40-4 to 53-2 129 (50-4%); 44-1t0 567 -0.04 (-0-12 to 0-05) 093 (078 to 1-11)
PP* sensitivity analysis . -0-03(-0-12 to 0-06) 0-93(079to 1-10)
ITTt pCR 118 (43-5%): 37-6 to 497 131 (47-1%); 41-1t0 53-2 -0.04 (-0-12 to 0-05) 0-92 (077 to 1.11)
Data are n (%; 95% Cl), unless otherwise indicated. PP=per-protocol. pCR=pathological complete response. [TT=intention-to-treat. *n=248 for CT-p6 and n=256 for reference
trastuzumab. Tn=271 for CT-P& and 278 for reference trastuzumab.
Table 3: pCR analyses in the PP and ITT populations
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<+ Different batches of a particular mAb can be considered biosimilar versions of
the mAb

Key messages:

*» Generics and biosimilars differ immensely

*+ Biosimilars’ requirements are close to originator (clinical trials, rigorous
comparability exercises)

<+ Physician is important to know when a product is being switched
<+ The patient must be briefed
<+ Any AE are being tracked

» Products that do not follow EMA/FDA regulations but are approved in other
countries are NOT biosimilars, they are biomimics




Etvan avau@ifoAn n evooudtmnon tTowv [lo-
ouoeldwv oe Oepamevtika oynuata moAwv KN ta
ETTOLLEVA Y POVLAL.

EvtouTtolc T0 T0000TO GUULETOXTC TOVC OTA
Oepamevtika oynuata, o fabuog amodoyne Tove
QIO TOLC Y1ATPOVC KAl TO JTOCO TWV XPTNUAT®YV TTOV
Oa e€owkovounBovv, eivar cudnTnoua.

H evowuatwon tov flo-opog0wv o€
katevOuvnpileg oonylec e ASCO kat tov NCCN,
utopel va aAraéer 1o vtapyov tosio. To GCS-F...

YVOYETION LE TO 0TAO10 TNE VOoOL???



H Evp(o:na'ikﬁ euseELpiaL...

Kavoveg vy100g avtaymviopov, Ptopel va HELWOOLV TIG TILES YA TO KAAO
TV KOIVOVIQV, TV acfevov Kal ToV KPAT®V.

YUVEXNG EMUOPPDWOT) OADV TWV EUTAEKOUEVDV...

O1 Cost-saving OuUVATOTNTEC TIPETEL VAL CLVOOEVOVTAL ATTO TTOATIKEG
(PAPUAKOETIAY PUITVTONG...

ATtQVINON E101IKOV EPWTNUATWY, X MITOPEL va avarttuxbouv flo-opoeion
Y10 OAQL TOL AVTIO® paToP

H evalayr) apxikov @apuaxov ko [310 oOLO0Eg100VC UIoPEL va
TPOJTOIONOEL TNV TEAIKI] AVTATTOKPIOT)?

Xperadovtal S1aPOPETIKA KATAANKTIKA ONUELN Y1 O1APOPETIKOVG
TIAT Gvouovg'?

‘Otav enekteiveral ) xpnorn v o-opoedovg pag 8v81a(pspovv o1
O10POPEC oy OPAOCTIKOTNTA N 1] OPACTIKOTNTA TOVG?

Etvau avauevouevn 1 610poPA TOEIKOTITWV TOV HEAETWV QIO TNV
npayuatikotnta? H epmopevpatomoinon €xel poAo?



>tV Evpwnn aviicopata kata g epoetin alfa (Eprex)
TIPOKAAECAV ALYT) astAaoia Tneg epvBpag oelpag
(ovveyn g emaypLTVTIIOT ACPAAELAC KAl
avoooyoviKOTNTag). Metald tTwv moA®V Tapayoviwy
JTOV ETNPEACOLY TNV ATTOOO0XT] TWV [310-OUOEIO®V QIO TNV
O.K., kavévag 0gv £xel OTUAVTIKOTITA TOV KAIVIKOU
nepifarrovtog. Kvprotepa €€ avtov etvar n Y.A., ot
Oepaseieg ypoviwv voowv, 1 Tapnyopikn Bepasmeia
ooapwv vVOowV Kal N «pldikn» Bepasmeia vOowv Tov
amethovv TNV (wr). IIpocg 10 mapov 2 Pro-ouoeidn myeloid
growth factors ypnowpomolrovvtan otic HITA (Filgrastim
tbo-Filgrastim Filgrastim-sndz). To xapakmplotiko
NTav 1 eAenpn O1TTPAYUATEVOTC YIATL TA OKEVACUATO
KUKAO(POPN oAV OXEOOV TTAPAAANAQL



Chadi Nabhan, MD, MBA; Sandeep Parsad, PharmD;
Anthony R. Mato, MD, MSCE; Bruce A. Feinberg,
DO. Biosimilars in Oncology in the United States A
Review. JAMA Oncol. 2018;4(2):241-247.
doi:10.1001/jamaoncol.2017.2004 Published online
July 20, 2017. Corrected on August 24, 2017
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