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Human Epo is an acidic glycoprotein with a molecular
mass of 30.4 kDa.

PuIIO: UCTOPUA NMOAB/IEHUA,
HOMEHK/IATYPA




Boigenenue MO yenoseka u cuHtes pudllo

1977 Takaji Miyake, Charles Kung, and Eugene Goldwasser Bbiaenmnn u
OYUCTUNN YENIOBEYECKU M IPUTPONOCITUH U3 MOYUN BONbHbBIX anlaCTUYECKOM
aHeMumnem

1983 aBe rpynnbi y4eHbix (nog pykosoacteom Fu-Kuen Lin u Kenneth
Jacobs), KnoHupoBann 1 aKkcnpeccpoBanu reH yenoseveckoro MO KneTKax
ANYHUKA KNTAMCKOro XOMAYKa, YTO NO3BOAMAO NOAy4nTb pudllO

1986 Joseph W. Eschbach ¢ konneramu 8 CLUA, Christopher G. Winearls ¢
Konneramm B AHIMM NOKa3anm, 4to pu3diO MOXMKET KOPPEKTUPOBATL
aHemuio npun XbI1

1989 nepsbI peKOMOMHAHTHbIN Ye1I0BEYECKUIN 3PUTPOMOITUH NOJTYYUN
pa3speweHune FDA gna neyeHna HepporeHHON aHEMUU



MaTeHTHaA 6opbba: anbvda u berra

YTO naTeHTOBATbL?:

1. [lMocnepoBaTesibHOCTb AMUHOKUCNOT

2. Cocras

3. [eHHas nocnenoBaTeNbHOCTb

4. [lpouecc npon3BoACTBaA

5. MeTtoa ncnosib3oBaHUA
MNepBblit nateHT, Utonb 1987 Bropo# nateHT, okTAbpb 1987
- BblgeneHuve 1 04YMUCTKaA - f[eneTnyeckan

nocsaeaoBaTeNbHOCTb

yenoseyeckoro 3110, naTteHT
. ; yenoseyeckoro MO, naTteHT
Ha «cocTaB» («composition o Ha MPOU3BOACTBO.

matter»)
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[MpuHUMN H23BaHUA

9NO3TUH - 3TO MEXKAYHaPOoAHOEe HENaTeHToBaHHoe
Ha3BaHMe nekapctea (INN) pna pekombuHaTHOrO
4eN0BEYEKOITO 3PUTPONO3TUHA N3 KNETOUYHOMN JIMHUM
3YKapMOTOB, Ybd aMUHOKMCNOTHAA NOCNea0BaTeNbHOCTb
NAEHTUYHA S3HAOrEHHOMY Ye/I0BeYEeCKOMY 3PUTPONOITUHY

peyecKkana bykBa — 0603Ha4YeHMe BapuaHTa OPUTMHA/IbHOM
cmecu n3odpopm (KotTopble OTIMYAOTCA CTENEHbIO
MNKO3UINPOBaHMNA U CPOACTBOM K PELLenTOpam U
nepnoaom NoayBbIBEAEHMA ), YNCO KOTOPbIX MOXKET
aoxoantb Ao 14

Mpucraska — 0603HaYeHME TOTO, YTO €CTb U3MEHEHMUA B
aMUWHOKMCNOTHOM Nocsiego0BaTe/IbHOCTU OCHOBHOM
MOEKY/bl
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C 2006 1, korga B EC 6611 0gobpeH nepsbit buoaHanor, EC ctan nMoHepom B UX
perynauun. 3a nocnegrume 10 net B EC 661010 0p06peH0 HanbonbLiee Yncao
61M0oaHanoros, 4TO NO3BOJIN/IO HAKOMNMUTb 3HAYMUTE/IbHbIN OMbIT UX MCNOJIb30BAHUA U
6e3onacHOCTH

By 1 Tl Tl Bl I ) S R Y PRV B Sl G Rl R IR D Bl [ S B S

Table 2. Classes of biological medicines for which a biosimilar is currently approved in the EU

Classes of biological medicines

j—

Polysaccharides

Low-molecular weight heparins » Enoxaparin sodium 1
Proteins
Growth factors » Epoetin
Filgrastim
Hormones Follitropin alfa

Insulin glargine |
Somatropin (growth hormone)
Teriparatide

¥ Yfaree

Fusion proteins » Etanercept

Monoclonal antibodies »  Adalimumab
»  Infliximab
¥ Rituximab

Biosimilars in the EU
Information guide for healthcare professionals
last updated on 27 April 2017



OnpeneneHve n CBOUCTBA

* BuoaHanor sTo buonpenapaT C BbICOKOM CTEMNEHbIO CXOACTBA
C Apyrum buonpenapatom, KOTOpbIN yike oaobpeH B EC (Tak
Ha3blBaeMbll «pedepeHTHbI npenapaT»)

* TaK Kak buoaHanoru npoayLnpyoTcs KUBbIMK
OpraHM3mMamu, To 4ONYCTUMbl MMHUMa/IbHblE OT/IMYMNA OT
pedepeHTHbIX NpenapaToB. 3TU OT/INYMNA HE UMEIOT
KNMHWUYECKOro 3Ha4YeHuA, YTo 06o3HavaeT oTCcyTCcTBME
pa3HULUbl B 6e3onacHocTy n abdekTnsHOCTH.

* Llenb pa3paboTkmn buoaHanora COCTOUT B AEMOHCTPaLNMK
BbICOKOro 6M0N0rM4ecKoro cXoacTsa 8 OTHOLUEHUN
CTPYKTYpbl, 6nonornueckom aktuBHoCcT U 3pPeKTUBHOCTH,
6e3onacHOCTU U UMMYHHOreHOM npodune.

Biosimilars in the EU
Information guide for healthcare professionals
last updated on 27 April 2017



[loHATKA, KOTOpble B PO 3aKkpenneHs!
3aKoHoaaTenbHO (¢ KoHua 2014 roga)

Buonornyeckmne nekapcrBeHHbIe NpenapaTsbl
buotexHonornyeckmne nekapcTBeHHbIe NpenapaThbl
PedepeHTHbIN neKkapCTBEHHbIN npenapar
Bocnpoun3seaeHHbI NeKapCTBEHHbIKM NpenapaT

BuoaHanorosbin (bnononobHbIN) NeKapCTBEHHbIN
npenapat (buoaHanor)

B3anmo3sameHAeMbl 1IeKapCTBEHHbIM Npenapar

Ne 63 @3 B pea. o1 22.12.2014 N 429-93, ot 13.07.2015 N 241-93



N3 cT. 18. lNopaya n paccmoTpeHue 3aABNEHUA O FTOCYAAPCTBEHHOM
perncTpauum NeKapCcTBeHHOro ripenaparta 4Jia MegmumnHCKoro
NPUMeEHEeHNA

2. B 3asB1eHMU 0 rocyaapCcTBEHHOM perncTpaumm
JIeKapCTBEHHOTO npenaparta Ansa MmeAnumMHCKOro
NPUMEHEHMA YKa3blBatOTCA:

13) yKaszaHue BUAa NeKapCcTBEHHOro Npenapara,
npeacTaBAEHHOro Ha permctpauuto (pepepeHTHbIN
JIEKapCTBEHHbIN NpenapaT, BOCNPOU3BeaAeHHbIN
JIeKapCTBEeHHbIM npenapaT, bnoaorudecknin
JIEKapCTBEHHbIN NpenapaT, bnoaHanorosbii
(bonoaobHbLIN) IEKapPCTBEHHLIV NpenapaT (bmnoanHanor),
romeonaTnyecknin 1eKapCcTBEHHbIN Npenapar,
JIEKAPCTBEHHbIN PacTUTENbHbIN NpenaparT)

Ne 63 @3 B pea. o1 22.12.2014 N 429-93, ot 13.07.2015 N 241-93



BunoaHanorosbin (bnonocgobHbIN)
JIeKapCTBEHHbIN NpenapaT (bnoaHanor)

bnonornyeckmm nekapCTBEHHbIK Npenapar,
CXOXXMU NO NapamerTpam

1)KayectBa
2) 3pPEeKTUBHOCTH
3) besonacHoOCTH

C pepepeHTHbIM BUoNormyecknm
NNEeKapCTBEHHbIM NpenapaTom

4) B TQKOW K€ NeKapcTBEHHOMN popme
5) MeloLWmMn NAeHTUYHbIN cnocob BBeAEHUA;

Bonpockl: * Y710 TaKoe KayecTBo?
** [oe UMMYHHOreHoCTL?

Ne 63 @3 B pea. o1 22.12.2014 N 429-93, ot 13.07.2015 N 241-93



PedepeHTHbIN NeKapCTBEHHbIN
npenapart

JlekapcTBEHHbIN NpenapaT, KOTOPbIX BNepsble 3aperncTpMpoBaH B
Poccuitckoin Pepepaiinm, Kauecrso, abdpekTuBHOCTb M 6e30NacHOCTb
KOTOPOro A0Ka3aHbl HA OCHOBAaHUM PE3YNbTATOB A0KJANHUYECKUX
uccnepo0BaHUM NeKapCcTBEHHbIX CPeACTB U KIMHUYECKUX nccneaoBaHmm
NIeKapCTBEHHbIX NpenapaTos, NPOBeAEHHbIX B COOTBETCTBUMK C TpeboBaHMAMM
yacTten 6 n 7 ctatbn 18 HacToauwero PeaepasbHOro 3aKOHA B OTHOLLEHUM
JIEKAPCTBEHHbIX CPEeACTB A9 MeAULMHCKOro npumeHeHusa nnbo B
COOTBETCTBMU C TpeboBaHMAMM cTaTbn 12 HacTosuwero PeaepasibHOro 3aKOHa B
OTHOLLUEHUWN NEKAPCTBEHHbIX CPeACTB A1 BETEPUHAPHOIO NPUMEHEHUSA, U
KOTOPbIN UCnonb3yeTca ANA OLUeHKM BUOIKBUBANEHTHOCTU N
TepaneBTUYECKOW 3KBUBA/IEHTHOCTU, KayecTBa, 3OPeKTUBHOCTU U
H6e3onacHOCTU BOCNPOM3BEeAeHHOro nam buoaHanorosoro (bnonoaobHoro)
NleKapcTBeHHoro npenapara; (B pea. PenepasbHbix 3aKoHOB 0T 22.12.2014 N
429-03, o1 13.07.2015 N 241-03)

PUTOpUUYECcKnin BONPOC: SNO3TUH 0L KAKOTro NpousBoanTens cieayet MCnoab3oBaTh B
P® B KauecTBe pedpepeHTHOoro?

Ne 63 @3 B pea. o1 22.12.2014 N 429-93, ot 13.07.2015 N 241-93



OCHOBHOE OTIMYNE — NPOBEAEHMNE CPABHUTEIbHbIX UCCNEeI0BaAHUMN
brnoaHanora, 410 TPEOYET MEHbLLE BPEMEHW ANS NOAYYEHUA
CTaTUCTUYECKU AOCTOBEPHbIX AaHHbIX

Figure 4. Comparison of data requirements for approval of a biosimilar versus the reference medicine

Risk management plan Risk management plan

Comparative clinical studies
» Safety and efficacy
» PK/PD
» Immunogenicity

Clinical studies
» Safety and efficacy
» PK/PD
» Immunogenicity

Comparative
non-clinical studies

Non-clinical studies Comparative quality studies

Pharmaceutical
quality studies

Pharmaceutical
quality studies

Reference medicine Biosimilar medicine
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CpaBHeHUe onpeaeneHmnm

CBoucrtBa

-BocnpousseaeHHsbiit | buoaHanor

KauyeCTBEHHbIN COCTaB

KO/ZIMYEeCTBEHHbIN COCTaB
AENCTBYHOLWMX BELLECTB

NleKapcTBeHHasa dopma

OMO3KBMUBA/IEHTHOCTb UU
TepaneBTUYECKaa SKBUBA/IEGHTHOCTb

Cnocob BBeaeHUs
KauectBo
9P PEeKTUBHOCTDL

be3onacHOCTb

npenapar

TaKoM e

TaKoun e

TaKas ke ﬂaxaﬂ e \
PaBHblI

NOEHTUYHbIN
Cxorkee no napameTpam

CxoKaa No napameTpam

onmaﬂ no napameTpW




CoMHeHMA Bpauen No OTHOLIEHUI0 K BMoaHasnoram 4acro
060cHOBaHbI, 4TO 06yCNOBAEHO pasanuuamn usobopm npenaparos

dneKTpodopes B resne 6GUOAHAMIOIOB 3M03TUHA, NOKAa3bIBAKO LM
3HaYUMble pa3nnuma B usopopmax npenaparos

KaTop,
A
pre— B 9 u3 11 obpasuos 8bisierieHbl
00ronHUMe bHbIe KUCITIOMHbIE U
OCHOBHbIe U30¢hOpMbI 8
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A Kopes
lIB Kopes
IV ApreHtuHa

Anpekc®

Schellekens et al. Eur J Hosp Pharm 2004; 3: 43-47
PernctpaumoHHbii Homep J1M-001466



Onob6peHHsbIn EMA bnoaHanor anoaTuHa anbda -
BUHOKPUT®

NoeHmuyHas nepeuvyHas
cmpyKmypa 6uoaHanoza u
pegepeHmMHo20
npenapama

Anpekc®
BMHOKpMT®!

Brockmeyer et al. Eur J Hosp Pharm 2009; 15: 34-40
PernctpaumoHHbii Homep J1M-001466



BuosKsuBaneHTHOCTb BMOaHanora Aon»KHa 6bITb
NOATBEPKAEHA B npoLecce KAUHUYECKKUX McCaes0BaHNM

CpeaHAA KOHUEHTPaLUA 3N03TMHA B CbIBOPOTKE KPOBU
npu BBEAEHUM NOBTOPHbIX NOAKOXHbIX 403 Ha 24 AeHb

CpeaHaa KoHueHTpauua Hb B Kposu npu
BBEAEHUUN NOBTOPHbIX MOAKOXHbIX 403 Ha 24
AEHb 1eyeHun

KoHueHTpauusa Hb (r/gn)

neyeHuA
MME/n
150 20 i
B —®- BuHokput (n = 37)
T1 —@— Onpekc (n = 37)
18 —
16 —
14 —
12 -
|

0 5 10 15 20 25 30 35 40 45 50 0

Bpems nocne nHbekunn, Yacol

Sorgel et al. Pharmacology 2009; 83: 122-30
PernctpaumoHHbii Homep J1TM-001466

| | |
5 10 15 20 25 30

Bpems (aHu)



Pe3ynbTaThbl

3a nocneaHue 10 net cuctema moHUTopuHra EC He BblIABUANA
KaKUX-1M60 3HaUMMbIX OT/IMHUI B XapaKTepe, TAXKECTU Uau
4YACTOTE HeXeJiaTeNbHbIX ABNEHNNA mexXay brnoaHanoramm u
pepepeHTHbIMKU NpenapaTamum.

[loKa3aTenbCcTBa NpuobpeTteHHbie B pe3ynbTate 10 netHero
KIMHNYECKOTO OrbiTa CBUAETENIbCTBYIOT, YTO OKOaHanormy,
npowealine npoueaypy ogobpeHmna no npasmnam EMA
MOTYT UCMNOb30BaTbCA MO 0400PEHHBIM MOKA3aHMAM C TAKOM
¥Xe cTeneHblo 6e3onacHOCcTU U 3 PEKTUBHOCTU , KaK U
apyrme bnonpenaparsbl.

KOHKYpeHUMA CO CTOPOHbI BMOAHA/I0roB MOXKET
NPeaoCTaBAATbL NPEMMYLLECTBA AJ151 CUCTEM
3ApaBooxpaHeHuns EC, T.K. 3T0 oXKmMaaemo ynyyiiaet
AOCTYNHOCTb K 6e3onacHbIM 1 apdeKTUBHbIM Bronpenapatam
C AOKa3aHHbIM Ka4yeCTBOM.

Biosimilars in the EU
Information guide for healthcare professionals
last updated on 27 April 2017



BOINPOCBHI 3PPEKTUBHOCTU U
BE3ONACHOCTU




A dekrs! puallO

1986 Winearis CG n gp. The Lancet.
» Py 3MN0 sdpdeKTUBEH B NeYEHNN aHEMUMN,

» 1 naumeHT - anu3o4, rmnepTeH3nBHOM
3HUedanonaTmm,

» 2 NatuueHTta - Tpomb03 A-B pucTynbi

Winearls CG u ap. The Lancet, V. 328, 1s.8517, pp. 1175-1178 1986



Il pasa MyNbTULLEHTPOBOrO KAMHUYECKOro uccaeposadma pudlo (1989r.)

e 333 nauMeHTa UCXOAHbLIN reMaTOKPUT MeHble 30%

* Jo3bl p4dMNO 150 unm 300 ME/Kr x 3 p/Hepn B/B B KOHLUe nccnegosaHmsa 75 ME/kr (12.5 - 525
ME/Kr)

*  WcxoaHbin remaTtokpuT (0.223 + 0.002) nosbicunca ao 0.35, 6onee yem Ha 0.06 B TeueHune 12
Heaenby 97.4% nauneHToB.

*  TpaHcoy3mm (1030 3a 6 mec Ao Havasa Tepanun) NpekpaTuanck y Bcex 60abHbIX Yepes 2 mecaua
* 68 NauUMEHTOB C Neperpy3Kkomn XKenes3om - CHUKeHne depputmHa Ha 39% nocne 6 mec Tepanum

e OtcytctBue apdeKTa Npu A4ONONHUTENBHBIX MPUYMHAX — MHUeNnodmnbpo3, Gnbpo3npyroLLNIA OCTENT,
OCTEOMMUENUNT, OCTPbIE AU XPOHUYECKME KPOBOMOTEPU

* NobouHble 3¢pPeKkTbl: Muanrua 5%;

*  [Oedunuur kenesa 43%;

* MosbiweHune Al 35%;

* cypoporu 5.4%.

* Hebonbwoe HO foOCTOBEpPHOE NOBbIWEHME KpeaTUHUHA, Kanua, ¢pochaTos U TpomboLUTOB

Eschbach JW et al. Recombinant human erythropoietin in anemic patients with end-stage renal disease: results of a phase Ill multicenter clinical trial. Ann Intern
Med 1989;111:992e1000



Comparative Safety of Originator and Biosimilar Epoetin Alfa Drugs:
An Observational Prospective Multicenter Study

Giovanna Stoppa' - Carmen D’Amore? - Anita Conforti' - Giuseppe Traversa® - Mauro Venegoni' -

Maurizio Taglialatela® - Roberto Leone''” . on behalf of the ESAVIEW Study Group

Fig.1 Flow diagram of patients
enrolled in the study. CKD
chronic kidney discase, £ESA
erythropoiesis-stimulating
agents

CKD patients on treatment/started
treatment with ESAs in the study period
(1st October 2013 - 30th June 2015):
N=1278

A4

Users of originator or biosimilar epoetins

We excluded from this
analysis:

-Patients treated with ESAs
other than Eprex®, Binocrit®,
Retacrit®; N=405

-Patients involved in other
clinical studies: N=3

-ESA self-administered
patients: N=3

alfa included in the study:
N=867
Originator users: Biosimilar users:
N=423 N=444

BioDrugs (2018) 32:367-375



Comparative Safety of Originator and Biosimilar Epoetin Alfa Drugs:
An Observational Prospective Multicenter Study

Giovanna Stoppa' - Carmen D’Amore? - Anita Conforti' - Giuseppe Traversa® - Mauro Venegoni' -
Maurizio Taglialatela® - Roberto Leone’ - on behalf of the ESAVIEW Study Group
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Comparative efficacy and safety in ESA biosimilars vs. originators

in adults with chronic kidney disease: a systematic review

and meta-analysis Fig. 1 PRISMA 2009 flon
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BRIEF REPORT: AUTOANTIBODIES
AGAINST ERYTHROPOIETIN IN A PATIENT
WITH PURE RED-CELL APLASIA

NI1COLE CASADEVALL, M.D., EVELYNE Duruy, M.D._,
PASCALE MOLHO-SABATIER, M.D.,
GERARD ToBELEM, M.D., BRUNO VARET, M.D.,
AND PATRICK MAYEUX, PH.D.

1993 nepBoe coobueHne 0b AT Ha pu3llO,
1996 coobuieHne o pe3nCTeEHTHON aHEMUU C
AT Ha doHe Tepanum pu3IlO

The New England Journal of Medicine, 1996

[ Patient's serum

2007 Erythroid Colony-
[ Control serum

Forming Cells

1501 CFU-GM

100+

Erythroid Burst-
Forming Cells

-

Number of Colonies

50+

1 1 5 10 20 2 2
Erythropoietin (U/ml) G-CSF

Figure 1. Effect of the Patient’s Serum on the Growth of Autol-
ogous Hematopoietic Progenitors.
In vitro studies were performed at diagnosis. The values are the
mean (+SD) numbers of colonies formed. Erythroid progenitors
and granulocyte—macrophage colony-forming units (CFU-GM)
were cultured with either control serum or the patient’s serum at
a final concentration of 20 percent in the presence of different
concentrations of erythropoietin (1 to 20 U per milliliter) or 200 ng
of granulocyte colony-stimulating factor (G-CSF) per milliliter.
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21 nybamnkauma sBrkatoveHa. Yactota BbiasneHma AT 0.2 - 0.5 % (MakcumanbHo 4% (13 cnyyaes). m3aiiH 60/1bWNHCTBA
nccnefoBaHUM He NpeayCMaTpmMBan MOHUTOpUpoBaHMe AT, UacTo uccneaoBaHue HbI10 CAUWKOM KOPOTKUM
(MeHblwe 6 mec) M Ha maneHbKoi nonynsuun. OnpegeneHne AT UCNONL30BANOCHL BO MHOMMX UCCNe0BaHUAX KaK

KOHCTaTauma pakTa Ux Hann4uma, Ho 6e3 KNIMHMUYECKOM OLEHKM PaA3BUTUS PE3UCTEHTHOCTMU.
3akntoueHme: B KopoTKux nccnegoBaHuAx Yactota BoiasneHnsa AT K 3CI 6bina HM3Kaa. OueHKa 3G PeKTUBHOCTM U

6e3onacHocTn ans buoaHanoros 3CIMN HM B 0AHOM U3 OXBaYeHHbIX UCCNEA0BaHUIN HeaJleKBaTHa B OTHOLLIEHUN
nossneHus AT, 4TO CBA3aHO C AM3aNHOM MUCCAEA0BaAHMA U METOANKAMM OLEHKM.
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Bonpoc: Kak B PO moHuTOpMpoBaTb bmuonpenapTbl?
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Is a Biologic Produced 15 Years Ago a
Biosimilar of Itself Today?

Stanton R. Mehr; Marj P. Zimmerman, BSPharm, MS
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2016;9(9):515-518
www.AHDBonline.com

Much of the testing requirsd for the regulatory approval of a tiosimilar is focused on proving that the
new drug is sufficiently similar to the reference biologic in structurs, pharmacckanstics or pharmacody-
namics, glinical eficacy, and safety. However, the reference drug may itself have gone through some
changes in the years since its approval, including thase caused by afterations in tha manufactunng
process. Do thase changes incraase the risk that the raference drug may cause unaxpectad outcomes?
It s up to the US Food and Drug Administration to decide whether the changeas meril the need for ad-
ditional studies to confirm that the drug mests the structural or cinical outcomes standard for the refer-
ence agent. Although It is extremely rare, a change in the production of one biologic drua (le. epoetin
alfa) did result in unanticipated serious immunologic side effects,

KEY WORDS: bicsimianty, biosimilars, darbepostin, epoetin alfa, stanercept, manufacturing changes,
refgrence drug

One example is darbepoetin alfa (Aranesp), which
underwent 18 process changes during its time on the
market in the European Union. A manufacturing change
in 2008 involved the drug’s recombinant DNA se-
quence.'® The European Medicines Agency (EMA)
mandated that the drug maker conduct clinical studies to
prove that the latest version of the biologic was compa-
rable to the previous compound. In this case, the EMA
agreed that this 2008 version of Aranesp was not clini-
cally different from the reference drug.'®



Cnacu6o 33 BHUMaAHuUe

MogroToBneHo Npu noggepxke komnaHnm « CaHgos» .
3A0 «CaHnoa», 125315, Mocksa SANDOZ:: "
JleHuHrpagckuii npocnekT, 4. 72, kopn. 3,

Ten. +7(495)660-75-09, www.sandoz.ru

RU1905687636



