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[1nhaH

puydl10 nuctopua noasBsieHMNA, HOMEHKIaTypa

[MpoNoOHIMPOBaHHbIE POPMBI, YTO OT HUX
OaTb

[ToHATMe buoaHanor

[epBbI BnoaHanor Aapb3no3TuHa



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

PyIMNO: UCTOPUA NOABJIEHNAA,
HOMEHK/ATYPA




BbiaeneHue 30 yenoseka u cuHte3s pudllo

1977 Takaji Miyake, Charles Kung, and Eugene Goldwasser Bblaennnn u
OYUCTUAN YENOBEYECKUIN SPUTPONOITUH U3 MOYMN BONbHbBIX anlaCTUYECKOM
aHeMunem

1983 aBe rpynnbl y4eHblx (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 ¢
Kosineramm B AHIIMM NokKasanun, uto pu2l10 MoXKeT KOppPeKTUpoeaTb
aHemmio npun XbI1

1989 nepBLin PEKOMOBUHAHTHbI YEN0BEYECKUN IPUTPONOITHH NOYUU
paspeweHune FDA gna neyeHna HepporeHHON aHEMNU



[MateHTHasa 6opbba: ansPa u berra

YTO naTeHTOBATbL?:

1. [lMocnepoBaTenbHOCTb aMUHOKUCNIOT

2. Cocras

3. [eHHaa nocsieao0BaTE/NIbHOCTD

4. [lpouecc npon3BoACTBaA

5. MeTtoa ncnosib3oBaHUA
MNepBblit NaTeHT, UionbL 1987 BTropok nateHT, oKTAOpb 1987
- BblgeneHue 1 04NCTKaA - feneTnyeckan

nocneaoBaTe/IbHOCTb

yenoseyeckoro 3110, nateHT
. yenoseyeckoro 3110, naTeHT
Ha «cocTaB» («composition of Ha NPOM3BOACTBO

matter»)



9NO3TUH anbdPa
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[TpUHLMN Ha3BaHUA

9NO3TUH - 3TO MEXKAYHAPOAHOE HeMaTeEHTOBAaHHOE
Ha3BaHuMe neKkapcrea (INN) ona pekombuHaTHOro
4eN0BEYEKOrTo 3PUTPONO3TUHA U3 KIETOYHOM JIMHUU
3YKapMOTOB, YbA aMUHOKMCNOTHAA NOC/Ie40BATEIbHOCTb
NAEHTUYHA SHAOreHHOMY Ye/l0BeYeCKoOMY 3PUTPONOITUHY

peyecKkana bykBa — 0603Ha4YeHMe BapuaHTa OPUTMHA/IbHOM
cmecu n3odopm (KotTopble OTIMYAOTCA CTENEHbIO
MNKO3UIMPOBAHNA U CPOACTBOM K peuentopam u
nepnoaom nosayBbIBEAEHMSA ), YNCO KOTOPbIX MOXKET
poxoantb Ao 14

Mpucraska — 0603HaYeHMe TOro, YTO €CTb USMEHEHMUA B
AaMUWHOKMNCNOTHOM MNMociefos8aTe/ibHOCTU OCHOBHOW
MOEKYbl



pu3al10

9N03TUH anbda 9no3TuH beTa

[Nap63no3TnH

N—

*MeToKCUnonuaTUNeHrNMKonb 3No3TUH beTa



YMmeHblieHue 4actoThl BBeAdeHNA

2. PaBHaA 3¢ PeKTMBHOCTb NPM pa3HbIX crnocobax
BBEAEH WS

3. YMeHblleHne OTHOCUTENbHOM A03bl
CHuXKeHune pacxonos

NMPONOHITNUPOBAHHbIE ®OPMbI, YTO
OT HUX XKAATb




Pacrnipepenedvie CTUMY/IATOPOB 3PUTPONO33a B €BPONENCKUX
AnanunsHbix ueHtpax (DOPPS, 2012-2015) u 8 P® (IMC, 2017)

Bl Darb-o B CERA M Epo-p [ Epo-a [ Other* No ESA Use
Belgium (n = 375) 18.5%
France (n = 210) 13.5%
Germany (n = 492) 13.79%
Italy (n = 408) 15.4%
Russia (n = 378) 22 4%
Spain (n = 526) 13.1%
Sweden (n = 372) - 1299 B py3lO KOpOTKOro AencBuA
M [Jap63n03TUH anbda

Turkey (n = 208) 27 42 7% - 1 CERA

UK (n = 312) 30 11.8%
| I I | I 1
% ESA patients: 0 20 40 60 80 100

Fuller D, S, Robinson B, M, Locatelli F, Pisoni R, L: Patterns of Erythropoiesis-
Stimulating Agent Use in European Hemodialysis Patients: The Dialysis Outcomes
and Practice Patterns Study. Nephron 2018;140:24-30. doi: 10.1159/000490202



YacTtoTa 8BeAeHNA CTUMYAATOPOB IPUTPONOI3a B EBPONEHCKUX
AnanunsHbix ueHtpax (DOPPS, 2012-2015)
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Fuller D, S, Robinson B, M, Locatelli F, Pisoni R, L: Patterns of Erythropoiesis-
Stimulating Agent Use in European Hemodialysis Patients: The Dialysis Outcomes
and Practice Patterns Study. Nephron 2018;140:24-30. doi: 10.1159/000490202



[03bi pasnuUHbIX CTUMYJIATOPOB 3PUTPON0I3a B EBPONENCKUX
AnanunsHbix ueHtpax (DOPPS, 2012-2015)

Table 1. ESA dose distribution at DOPPS 5 study entry, by ESA type and route

ESA Type n Mean Percentile
10th 25th 50th 75th 90th

Darbepoetin alfa, pg/month 996 171 35 64 121 211 342
CERA, pg/month 239 158 37 69 109 165 300
Epoetin alfa*, units/week

Intravenous 943 8,699 1,824 3,718 5,841 10,573 17,053

Subcutaneous 177 6,209 1,701 2,504 5,156 6,861 11,371
Epoetin beta, units/week

Intravenous 310 8,995 1,737 3,528 5,618 10,335 17,222

Subcutaneous 209 5,716 1,615 3,027 5,102 5,865 0,715

* Epoetin alfa includes biosimilars regulated by the EMA and other copies not authorized by the European
Medicines Agency.

The interquartile range (25th-75th percentiles) for study entry date was May 2012 through October 2013.

ESA, erythropoiesis-stimulating agent; DOPPS, Dialysis Outcomes and Practice Patterns Study; CERA, con-
tinuous erythropoietin receptor agonist (methoxy polyethylene glycol-epoetin B); EMA, European Medicines
Agency.

Fuller D, S, Robinson B, M, Locatelli F, Pisoni R, L: Patterns of Erythropoiesis-
Stimulating Agent Use in European Hemodialysis Patients: The Dialysis Outcomes
and Practice Patterns Study. Nephron 2018;140:24-30. doi: 10.1159/000490202



Dose savings
Study  StudyDesign % (95%Cl)
Ardevol etal®  Switch 3631 (22.45, 50.16) —
Bocketal®  Switch  25.10(15.99,34.22) —
Icardietal®  Switch  38.50(31.45,4555) — i
Molinaetal®  Switch  23.18(9.48,36.88) —_——
Nissenson etal.® RCT 2055 (10.02, 31.09) —'—*
Remdnetal.®  Switch  4.24(-15.18,23.67)
Roger et al.” Switch  20.93(11.09, 30.78) —l—
Shaheenetal”  Switch 44.19 (32.30, 56.08) —
Tolman etal.” RCT 32.87 (2249, 43.25) I
Overall - Pooled 29.85 (26.34, 33.37) >
20 0 20 40 60
Dose Savings (%)

% = percentage; 95% Cl = 95% confidence interval; RCT = randomized controlled trial;
Switch = Switch-over study

Fig. 2. Estimated dose savings for studies selected for analysis.
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Each article included in the meta-analysis is plotted according to the initial epoetin dose at baseline (RCTs) or the
epoetin dose at switch to darbepoetin. The percentage (%) dose savings represents the reduction in dose
achieved when using an initial conversion ratio of 200:1,

Fig. 3. Dose savings in the nine studies included in the meta-analysis.
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A meta-analysis of the relative doses of erythropoiesis-stimulating
agents in patients undergoing dialysis
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X. Bonafont et al. NDT Plus (2009) 2: 347-353



Pacxoabi, accouumpyembie ¢ 8/B BBeaeHUEeM
Aap6enostuHa n pudlO y nauueHTOB, NOAYYAIOLUX
remoguasin3 (PKHU)

I deKT aKoHOMMUMU
e Darbepoetin projected cost n Oﬂ Bnﬂ eTCﬂ n p M
=2 KO3PdULMIHTE KOHBEPCUHU
l == Epoetn cost at 3 months
meHbLe 1:200
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Epoetin :Darbepoetin Dose Conversion Ratio

Figure 4. Sensitivity analysis of costs with varying dose
conversion ratios.
Note. ESA = erythropoiesis-stimulating agent.
Andrea L. Woodland1, Sean W. Murphy2, Bryan M. Curtis2, and Brendan J. Barrett Canadian

Journal of Kidney Health and Disease
Volume 4:1-10



CpenHue ao3bl py210 B 3aBMCcHMMOCTH OT criocoba
BBeaeHus n/K nnm 8/ (no gaHHbiMm CPM Project n

Median Epo Doses (Units/Kg/wk)
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Daniel G. Wright un ap. Clin J Am Soc Nephrol.
2015 Oct 7; 10(10): 1822-1830.



PUCK HebnaronpusTHbIX cOObITUI BbiLle rpn B/B

BBeaeHum pudllo, yem npu n/KoxKHOM (No AaHHbIM
CPM Project n USRDS)

All Patients Hgb <11.5 g/dL Hgb >11.5 g/dL
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Follow-up (years) o oS 1 1s 2 o oS 1 1S 2 a as 1 1is 2
Number of patients at risk
w ss335 46260 39528 32903 29224 27288 223139 1BE84 15203 13511 28048 24123% 20942 17601 15713
sC 4577 apis 1438 2519 2607 2381 1534 1697 1409 1242 2295 2034 1797 1510 13585

Cumulative adverse event rates are greater for patients treated with intravenous (IV) epoetin (Epo) versus
subcutaneous (SC) Epo. Kaplan—Meier life table analysis of time to an adverse composite event (death or hospitalization
for congestive heart failure, acute myocardial infarcation, or cerebrovascular accident) during 2 years of follow up for
patients treated with IV (black lines) versus SC Epo (gray lines). (A) All patients (n=60.013; P<0.001). (B) Hemoglobin
(Hgb) <11.5 g/dl (n=29.669: P<0.001). (C) Hgb>11.5 g/dl (#=30.344; P<0.001).

Daniel G. Wright un ap. Clin J Am Soc Nephrol.
2015 Oct 7; 10(10): 1822-1830.



NOHATUE BUOAHANOTI




Caem
pu3alO

Apacnonapi

3N03TUH anbda 3no3TKH beTa

buoaHanoru
3N03TUHA anbdPa

S’

CERA




C 2006 1, Korga B EC 6611 ogobpeH nepselit BuoaHanor, EC ctasn NMOHEPOM B UX
perynauun. 3a nocnegnme 10 net B EC 661710 0400peHO HanbobLIEE YNCAO
61MoaHanoros, YTO NO3BOJIN/IO HAKOMNMUTb 3HAYMUTE/IbHbIN OMbIT UX MCNOJIb30BAHUA U
6e3onacHOCTH

VI~ W N TR L, AR ISl I WL el wE 7 — o — . PN e

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

Classes of biological medicings

Bigsimttar a]iiifof\@il i‘the EU\(as at March 2017)

Polysaccharides

Low-molecular weight heparins » Enoxaparin sodium
Proteins
Growth factors » Epoetin
Filgrastim

Hormones » Follitropin alfa
» Insulin glargine
»  Somatropin (growth hermone)
» Teriparatide

Fusion proteins » Etanercept

Monoclonal antibodies »  Adalimumab
» Infliximab
» Rituximab

e I e L

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



OnpeneneHne N CBOUCTBA

* BuoaHanor 310 6KonpenapaT c BbICOKOM CTEMEHbIO CXOACTBA
C Apyrum bruonpenapatom, KOTopbin y»ke oaobpeH B EC (Tak
Ha3blBaeMbl «pedepeHTHbIN NpenapaT»)

* TaK Kak buoaHanorm npoayumnpytoTca NBbIMMU
OpraHM3mMamu To AONYCTUMbI MMHMMa/IbHbIE OT/IMYMNA OT
pedepeHTHbIX NpenapaToB 3TU OT/INYMA HE NMEIOT
KNMHWUYECKOro 3Ha4YeHuA, YTo 06o3HavaeT oTCcyTCcTBME
pasHuubl B 6e3onacHocTv n adpPpeKTMBHOCTH.

* LUenb pa3paboTkm buoaHanora COCTOUT B AEMOHCTPALU NN
BbICOKOro 6M010rM4ecKoro cXoacrTea B OTHOLWEHUN
CTPYKTYPbi, buonoruueckom aktuBHoctu u adPpeKTMBHOCTHY,
6e3o0nacHOCTM U UMMYHHOTeHOM npodune.

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



[ToHATMA, KoTopble B PO 3akpensieHsbl
3aKoHoaaTenbHO (¢ KoHua 2014 roaa)

Buonornyeckme nekapcrBeHHbie npenapaTobl
BuotexHonorn4yeckmne nekapcTBeHHbIe rnpenapaThbl
PedepeHTHbIN NeKapCTBEHHbIN Npenapar
Bocnpoun3seaeHHbI NeKapCTBEHHbIKM NpenapaT

BunoaHanoroebiu (6nonoaobHbIN) NEKAPCTBEHHbIN
npenapat (buoaHanor)

B3amosameHAEeMbiN JIeKapCcTBEeHHbIM npenapar

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



N3 cT. 18. lNogaya n paccmoTpeHmne 3aaBneHns 0 rocyaapCcTBEHHOM
perncTpauum NeKapCTBEHHOro npenaparta 419 MeauuUnHCKOro
NnPUMeHeHUA

2. B 3asB1€HUKN O rocyaapCcTBEHHOM permcTpaumm
JIeKapCTBEHHOro npenaparta Ans meauumnMHCKOro
NPUMEHEHMNA YKa3blBaKOTCS:

13) yKa3zaHue BUaa NeKapcTBEHHOro Npenapara,
npeacTaBAEHHOro Ha permctpauuto (pepepeHTHbIN
JIEKapCTBEHHbIN NpenapaT, BOCNPOU3BeaeHHbIN
JIeKapCTBEHHbIN npenapaTt, bnonornyeckmnm
JIEKapCTBEHHbIN NpenapaT, bnoaHanorosbii
(bonogobHbLIN) IeKapcTBEHHbIV npenapaT (buoaHanor),
romeonaTUYecKknmn NeKapCTBEHHbIN Npenapar,
JIEKAPCTBEHHbIN PAaCTUTENLHbIA NpenaparT)

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



BruoaHanoroesin (bMonogobHbLIN)
JIeKapCcTBEHHbIN NnpenapaT (bunoaHanor)

bnonornyeckmm nekapCcTBEHHbIKM Npenapar,
CXOXXMU NO NapameTpam

1)KayecTsa
2) 3pPEeKTUBHOCTH
3) besonacHoOCTH

C pedepeHTHbIM BUoNOrMyecknm
NeKapCTBEHHbIM NpenapaTtom

4) B TAKOMN XKe NeKapCcTBeHHOM dopme
5) MeloLWnin NAEHTUYHbIN cNocob BBeAEHUA;

Bonpockl: * YTO TaKoe KayecTBo?
** [ne uMMYyHHOreHoCTb?

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



Pe@epeHTHbIV 1eKapCTBEHHbIN
npenaparT

JleKkapcTBeHHbIX NpenapaTt, KOTOPbIX BrepBble 3aperMcTPUpoBaH B
Poccuiickon ®epepauymum, Kauecrso, apdeKTUBHOCTL U 6e3onacHOCTb
KOTOPOro AOKa3aHbl HA OCHOBAaHUM pPe3y/iIbTaTOB AOK/IUHUYECKUX
nccnepoBaHUM IRKAPCTBEHHbIX CPEACTB U KNIMHUYECKUX uccnesoBaHUN
NIeKapCTBEHHbIX NpenapaTos, NPOBeAeHHbIX B COOTBETCTBUM € TPebOBaHMAMM
yacTten 6 n 7 ctatbn 18 HacToauwero PeaepasbHOro 3aKOHA B OTHOLLIEHUM
JIEKAPCTBEHHbIX CPEeACTB A9 MeAULMHCKOro npumeHeHusa nnbo B
COOTBETCTBMU C TpeboBaHMAMM cTaTbn 12 HacTosuwero PeaepasibHOro 3aKOHa B
OTHOLLUEHUWN NEKAPCTBEHHbIX CPeACTB A1 BETEPUHAPHOIO NPUMEHEHUSA, U
KOTOPLIM UCMONb3yeTcA ANA OLEHKM BMO3KBMBANEHTHOCTM UM
TepaneBTUYECKOW 3KBUBAJIEHTHOCTU, Ka4ecTBa, 3OPEKTUBHOCTU U
H6e30nacHOCTU BOCNPOM3BEAEHHOro nam buoaHanorosoro (bnonoaobHoro)
NleKapcTBeHHoOro npenaparta; (B pea. PeaepanbHbix 3akoHoB o1 22.12.2014 N
429-93, ot 13.07.2015 N 241-D3)

PUTOpUYECKNIN BONPOC: 3MO3TUH O KAKOro NPou3BOAUTENA CeayeT NCNONb30BaThb B
P® B KauecTBe pedpepeHTHOro?

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



OCHOBHOE OTAN4YNE — NPOBEAEHNE CPABHUTENbHbIX UCCNEA0BaHUMN
bunoaHanora, YTo TPebyeT MeHblLe BpEMEHU ANA NOJYYEHUA
CTaTUCTUYECKU AOCTOBEPHbIX AAHHbIX

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

— T — — e — —  — i —

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

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



Pe3y/ibTaTbi

3a nocneaHue 10 net cucrema moHutTopuHra EC He BbiAaBUANA
KaKuUX-1M60 3HaUMMbIX OTIMUUM B XapaTepe, TAXKECTU UIKn
4YACTOTe HeXXenaTe/lbHbIX ABNEHUA MmexXay bnoaHanoramm u
pepepeHTHbIMKU NpenapaTamum.

[loKa3aTenbCcTBa NpnobpeTteHHble B pe3ybTate 10 netHero
KIMHNYECKOTro OMnbiTa CBUAETE/IbCTBYIOT YTO BMOaHanorm,
npowealine npoueaypy ogobpeHmna no npasmnam EMA
MOTYT UCMNOb30BaTbCA MO 0400PEHHBIM MOKA3aHMAM C TAKOM
¥Ke cTeneHblo 6e3onacHoOcTU U 3 PEKTUBHOCTU , KaK U
apyrme buonpenaparhl

KOHKYpeHLMA CO CTOPOHbI BMOAHAI0rOB MOXKET
npeaoCcTaBNATb NPEMMYLLECTBA A8 CUCTEM
3apaBooxpaHeHus EC, T.K. 3TO OXnaaemo yayyaer
AOCTYNMHOCTb K 6e30nacHbIM 1 3pPeKTUBHbIM Bronpenapatam
C AOKA3aHHbIM Ka4yeCcTBOM

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



J Nephrol @ CrossMark
DOI 10.1007/s40620-017-0419-5

REVIEW

Comparative efficacy and safety in ESA biosimilars vs. originators
in adults with chronic kidney disease: a systematic review
and meta-analysis

Laura Amato' - Antonie Addis' - Rosella Saulle! ) - Francesco Trotta' +
Zuzana Mitrova' - Marina Davoli

30 uccneposaHui (21 —ananms),

e 7843 naumeHTa

* PasHuubl B TEpMUHAX 3ODPEKTUBHOCTU U
6e30nacHOCTU HE BbIABJIEHO



Tsa0 & . Canadian Journa! of Kidney Health and Disease 2014, 1:28

hitg://wwew ke orgcontent/1 11728 "{i canapian sournacof - le 2 Projected uptake rates of epoetin SEB in Canada,
R et

KIDNEY HEALTH AND DISEASE

vé@ o Castos O i “rsi1to5

itin SEB uptake rates

1 Year 2 Year 3 Year 4 Year 5
A budget impact analysis of the introduction of 4% 11% 14%
erythropoiesis stimulating agent subsequent le 3 Expected number of epoetin SEB users in

entry biologics for the treatment of anemia of ~ '3da.years1to5

. . . . Year 1 Year2 Year3 Year4 Year5
chronic kidney disease in Canada — _

A ber of SEB users 952 4393 8344 13785 17826
Nicole W Tea ifford Lo Mananna Leuna”, Judith G Mann” and Dan Martinusen

>ro = subsequent entry biologic.

Table 9 Net budget impact due to adoption of epoetin
SEBs for years 1 to 5, and cumulative impact over 5 years Bo3moKHOCTU BHOaKETHOM

Year :I'ota.l drug cost Total drug .cost in !\Iet budget 3KOHOMMUU U NPUHLMMbI NJaHOBOMO
in without SEB  SEB scenario ($) impact ($)
scenario ($) BBOAA BMOaHaNoros Ha Nnpumepe

Year 1 262,665,144 228,045,878 34619266  KaHaabl

Year 2 293,803,997 253,494,088 ~40,309,908

Year 3 317,499,168 272,223,786 —45,275,381

Year 4 330,514,535 281,003457 —49,511,077

Year 5 329,951,320 278,742,875 —51,208,445

Cumlulative 1,534,434,163 1,313,510,085 -220,924,078

tota

SEB = subsequent entry biologic.



NEPBbIV OTEYECTBEHHbLI!
BUOAHANOI OAPBEIMO3TUHA
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pudlO
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IMno3TuH anbda

bunoaHanoru
3N03TUHA anbda

N’

brioaHanoru

nap63nosTnHa anbda
—— -

Ino3TUH beTa

CERA
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BCD-066 — nap63no3tuH anbda

Ase

AonosHuTeNibHbie
yrnesogHble
LLerno4vyku

PeuenTtop 3MO “PeuenTop 20

Mosiekyna
Aap63nosaTnHa anbda

Hap6snoatuH anbda:

v CBA3bIBAETCA U aKTUBMPYET Te e
peuyenTopsbl, YTo 1 pu2l1o

v' iBe AONONHUTENbHbIE YINeBoAHble
LLeNOYKM CO CBOBOAHbLIMWN CMANOBbIMMU
ocTaTkamu obecneymsatoT 60n1bLIYIO
aKTUBHOCTb in vivo n bonee oNNTeNbHbIN
nepuog noaysbisegeHus, yem py3l10

Mpeunmyuiecrea:

v' Bonblwunii nepmnos NosyBbiBeaeHu
MO3BO/ISET YBE/INYUTb MHTEPBAbI MEXKAY
BBeaeHuamu (1 pas/Hepn, 1 pa3/2 Hen)



CpaBHuUTe/IbHble PUBUKO-XMMUYECKUE UCCNea0BaHNA
npenapata BCD-066 n opurnHanbHoOro npenapara
Aap63no3tnHa anbda

MonekynapHaa macca 6enka, HatusHbIn: 44,73 £5 ‘ HatueHbIN: 46,81 £ 5
KAa [ernnkosnnmpoBaHHbIn: 28,23 + 2 JernnkosnnnpoBaHHbIn: 29,48 +2
' CooTBETCTBYET TEOPETUYECKMM CooTBeTcTBYET TEOPETUYECKMM
AMMHOKUCNIOTHDbIN COCTaB OAHHbIM NO cocTaBy A4apb3nosTMHa |  AaHHbLIM NO cocTaBy Aap63noaTmHa
anbda anbda
MepBUYHaA cTPYKTypa MenTnabl COOTBETCTBYIOT MOJIEKY/IE 3PUTPONOITUHA
BTopuyHaa CTpyKTypa CooTBeTcTBYET NpenapaTty CPaBHEHUA -
TpeTU4YHaA CTPYKTypa CooTBeTCcTBYET NpenapaTty CpaBHEHUA -

MN30anekTpodokycuposaHmne CoBrnagaer ¢ cocTtaBom M30GpopM npenaparta CpaBHEHUSA

N3odopmbl, onpeseneHHble
CoBnagaeT ¢ cocTaBoOM M30popM npenaparta cpaBHEHUSA
MeTO40M KanuanapHoro

30HHOro 3neKTpodopesa

Cneuuduyeckan akTMBHOCTb | COOTBETCTBYET NpenapaTty CpaBHEHUS -

BCD-066 He MmeeT OT/IMYUMU OT OPUTUHAILHOTO Npenaparta Aap63no3TuHa
anbPa no Bcem UccneaoBaHHbIM NapameTpam



CpaBHUTe/NIbHbIE AOK/IMHUYECKue nuccneposaHus npenaparta BCD-066 u
OpPUIMHANbHOrO Npenapara Aap6snosatmHa anbda

UccnepoBaHue
¢$apMaKOKNHETUKMU

UccnepoBaHue octpoi
TOKCUYHOCTU

UccnepoBaHue
XpoHu4ecKom
TOKCUYHOCTH

OueHKa mecTHOo-
pasapaxkatowero
pencrensa

OueHka
MMMYHOFeHHOCTHU

Mbiwwv/oAHOKPATHO M/K B BO3pacTaloWmx A03ax

OAHOKpaTHO, B/B

Mbiwwu anHmnm CBA:

BCD-066: 50 mKr/Kr (1,0 MKr/mbliwb); 250 MKr/Kr

(5 mKr/mbiwb); 500 mKr/Kr (10 MKr/mbiwwb).
[ap63n03TnH anbda: B 500 MKr/Kr (10 MKr/mbilb)
Kpbicbl anHmnu Wistar:

BCD-066: 25, 0 mKr/Kr (5,0 mKr/skuB.); 125,0 mKr/Kr
(25,0 mkr/3wmB.); 250,0 mkr/kr (50,0 MKr/3kuB.)
Hap63no3tnH anbda: 250,0 mKr/kr (50,0 MKr/»uB.)

Kpbicbl AnHmnu Wistar:

B/B v n/k 1 p/Hea. 8 Hepenb

BCD-066: 12,5 mMKr/Kr (2,5 mKr/kpbicy), 25 MKr/Kr (5
MKT/Kpbicy).

[0ap63no3TnH anbda: 25 MKr/Kr (5 MKr/Kpbicy).
Cobaku nopoabl burab:

n/k 1 p/Hen 8 Hepenb

BCD-066: 0,83 1 4,15 mKr/kr/Hen.

Hap63mn03TnH anbda: 4,15 mKr/kr/Hea,

fMcTtonornyeckoe nccnegoBaHme TKaHW B MecTax
BBEAEHUA, PETMOHA/IbHbBIX n/y

Kpbicbl/ 5 mKr/>kmnBoTHoe 1 p/Hen 8 Heaenb

OTcyTCcTBME Pa3INYMit OCHOBHbIX OK
napameTpos

Cneuunduyeckoe cTUMynupytollee fencrsme B
OTHOLUEHUU KPACHOTO KOCTHOMO3rOBOIO
POCTKa, OTCYTCTBUE Pasinymii B cune adpdeKkTta
OTcyTCTBME TOKCUYECKUX 3dpdeKToB B
OTHOLIEHMUMN OBLLEro COCTOSHUSA YKUBOTHBIX, a
TaKKe CTpoeHus U GYHKLMOHNPOBaHUA
OCHOBHbIX OPraHOB U CUCTEM

AHANOTNYHbIN CNEKTP TOKCUKONOTMYECKOro
aencrema

OTcyTCTBME 3HAYMMBIX M3MEHEHWI
KAMHUYECKUX U 1abopaTopHbIX NOKasaTenei

OTCVTCTBMe MeCTHO-pa3sapar*katoulero AeﬁCTBMﬂ

OTCcyTCTBME Pa3ANYKNA B TUTPE aHTUTEN



KnnHunyeckmne uccnepgosaHma npenapatra BCD-066

BCD-066-1
(Paszal)

BCD-066-3
(Paszal)

340poBbie
A06poBoONbLbI
(n=74)

340poBble
[06poBONbLbI
(n=56)

MexayHapogHoe MHOroueHTpoBoe
CpaBHUTENbHOE
PaHOOMMU3NPOBAHHOE ABOMHOE
cnenoe nepekpectHoe KN ®K, &1 n
nepeHoCMmMocCTu nocne
OAHOKpaTHOro n/K v B/B BBegeHUnA
BCD-066 n opurnHanbHoro
npenapata Aap63anostnHa anbvda

[l1BOMHOE cnenoe cpaBHUTENbHOE
PaHAOMU3NPOBAHHOE B
napaniesibHbIx rpynnax
nccnepgosaHue OK, ¢/,
nepeHocMmMocTn 1 6e30nacHOCTH
nocie MHOroKpaTHoro B/B BBeAeHuUA
BCD-066 1 opurnHanbHoro
npenapata gapb63anostuHa anvda

* [lJoka3aHa 3KBMBaNeHTHOCTb K n ®/
BCD-066 n opurMHanbHOro npenapaTta
napb3noatnHa anbda

* AHanormnyHble npodpmamn 6esonacHoCTH
npenapaTtos BCD-066 n opnrmHanbHOro
npenapaTta gapb63anostuHa anbda npum mx
n/K v B/B BBeAEHUMU

* OTCYyTCTBME MMMYHOIEHHOCTU

* [loka3zaHa 3KBuBaneHTHOCTb PK n ¢l
BCD-066 n opurmHanbHoro npenapara
nap6snoaTnHa anboda

* AHanornyHble npoduamn 6es3onacHoCTH
npenapaTtos BCD-066 n opmrmHanbHoOro
npenaparta gap63nostuHa anbda Npu nx
MHOTFOKpaTHOM B/B BBEAEHUM

* OTCYTCTBME MMMYHOTEHHOCTHU



BCD-066-2: MHoroueHTpoBOe ABOUHOE CNenoe paHA0MU3NPOBaHHOE
CpaBHUTE/IbHOE KAMHUYECKOE UCC1ef0BaHve B rapalieNbHbiX rpynnax
apPpekTnBHOCTU N BesonacHocTn npenapatos BCD-066 un opuruHanbHoro
npenapara gapbsnoaruHa anbda B Tepanum aHemmun y 6onbHsbix XbI,
HaxoaAwwmxca Ha remoguanuse (Il pasza)

* [laymeHTbl: =196, XbI 51, Tepanuna p43MO > 3 mec. Ao BKAOYeHUA B KN
* BCD-066/0ap63n03TnH asbda: 1 p/Hes noaKoRHO

BCD-066 BCD-066

aHaoOMM3aumA

Mepuopg
HabaoaeHua

Dap63n03TKH anbda Dap63n03THH anbda

‘2 om B B o
1
1
OcHOBHOI1 nepuoAa i [JononHutenbHbii nepuoa
1
A I |
Hepena 1 Hepens Hepena
24 52
OueHKa [ononHuTtenbHan oueHKa
apPpeKTusHOCTM 6e30nacHOCTU U
6e3onacHocTH MMMYHOTE€HHOCTH
MMMYHOTE€HHOCTH

[lM3aiiH uccnenoBaHuA paspaboTaH cornacHo «PyKOBOACTBY MO UCC/iEA0BaHMIO BOCMPOU3BEAEHHbIX BVOI0TMYECKMX IEKAPCTBEHHbIX
npenapaTos, CoAepKalux peKoMbBUHAHTHbIE 3pUTPONO3TUHbLI» EMA [EMEA/CHMP/BMWP/301636/2008, 2010 r



OunHamuKa ypoBHA remornobuHa B rpynne 1 (n=86) n B
rpynne 2 (n=90) B Te4yeHne 0CHOBHOTO 24-Heae/bHOro
nepuoaa ucciegoBaHmA
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B fapGscwm [ Apanecn

Unno B.1O., n gp. KnnHudeckaa Hepponorus. 2018. N2 4. C. 42-54.



OueHka apdeKTUBHOCTM Aap63nosTMHa anbda B rpynne 1 (dapbactum), n=86, n B
rpynne 2 (ApaHecn), n=90, Ha NpoTAXKeHnn 24 Hegenb Tepannum B COOTBETCTBUM CO
BTOPUYHbIMW KOHEYHbIMM TOYKaMU UCCcneaoBaHMNA B nonyaauum per-protocol (n=176).

pynna Tepanumn
Moka3aTtenb Mpynna 1 lpynna 2 3HaueHune p
(Oapbactnm), n = 86 (ApaHecn), n=90

[lons naumeHToB C LEeNeBbiM YpoBHEM

remorno6buHa (100-120 r/n) B nepuog c 70,93% (n=61) 0,7722
. 67,78% (n=61)
21-11 no 24-10 Hepenv Tepanunt, %

CpepgHan po3a aapbanostnHa anbda B
nepuog, c 21-i no 24-10 Hegenu Tepanuu, 20 [10; 30] 20 [10; 30] 0,81653
MK

Jona nauneHTos, KOTOPbIM

notpeboBanoch NpoBeaeHue

remoTpaHcdy3nmn B Te4eHUe OCHOBHOIO 0 0 1,02

nepuvoga uccnenoBaHus (Hegena 1-
Hepens 24), %

CpeaHuit ypoBeHb remornobuHa,
3apEerucTpUpPoBaHHbIN B nepunog ¢ 21-i no 115,3 [109,5-119,5] 114,5[109,5-121,5] 0,48953
24-10 Hepenw Tepanuu, r/n

CpeaHsa Ao3a gapbsnostMHa anbda Ha
PEAHAA 1033 AP ¢ 21,1 [14,8-30,0] 21,2 [12,4-30] 0,6891°

NPOTAXEHUN 24 Hepenb TEPANUN, MKT

MpumeyvaHue:

10ueHnBanacb A0NA NALMEHTOB, Y KOTOPbIX HWM pasy 3a MCCAeAyeMblii nepuod yposeHb remornobuHa He Bbilen 3a npegesbl LeseBoro
YPOBHSA;

2kputepuii MupcoHa ¢ nonpaskol MeTca;

3 KpuTepunin MaHHa-YUTHU;

Lo B.1O., n gp. KnnHuueckas He@ponorus. 2018. N2 4. C. 42-54.



BCD-066 u pedepeHTHDbIN NpenapaT gap63anostnHa anbdPa 3P PeKTUBHDI
ANA noaaepaHua uenesoro yposHa Hb npu ucnonbsoBaHumn
aHaNOrMyHbIX A03

[ona nauneHToB ¢ uenesbim yposHem Hb
(100-120 r/n)

100% p=0,772 ‘_93_1539 ) e Fpynna 1
80% 0 73,5%  72,9% @ lpynna2
70,9/) 67,8% ’ ’

60%

40%

61/236 61
0%
Hepnenn 21-24 Hepena 52

Nonynayusa per-protocol
CpeaHan HepgenbHana ao3a aapbsnoatnHa anbda:
Hepenun 21-24 Hegpens 52

lpynna 1: 20 [10-30] mkr, 0,251 [0,17-0,366] mMKkr/kr  rpynna 1: 20 [10-30] mkr , 0,263 [0,13-0,366] mKr/kr
Mpynna 2: 20 [10-30] mkr, 0,248 [0,166-0,385] MKr/Kr Mpynna 2: 19 [5-30] mkr, 0,231 [0,079-0,37] MKr/Kr




BCD-066-2: OueHKa be3onacHocTU

52 Hepenun Tepanuu

Moka3aTtenb /g ~Tpynnal:

» r~fpynna 2: 3HauyeHue
BCD-066 ' ApaHecn p*

(n=98) . (n=97) __

HexXenaTtenbHble aneHUA

3-4 CT. TAXKECTH, CBA3aHHbIE 9,2% (n=9) 9,3% (n=9) p=0,350
C NnpenapaTtom

CepbesHble

He)KenaTtesnbHble ABNEHUSA, 1% (n=1) 2,1% (n=2) p=0,621
CBfi3aHHbIe ¢ npenapaTom

OTmeHa neyeHus 1,02% (n=1) 1,03% (n=1) p=1,000

Bcneacrsme passutua HA,
B T.4. CHAl, cBA3aHHbIX C
npenapaTtom

TpomboTnueckue 4,08% (n=4) 5,16% (n=5) p=0,747
OC/I0XKHEeHMUA

Monynauma miTT
* NBYCTOPOHHUIA TOUHbIN KpuTepuii Puwepa



BCD-066-2: OueHKa be3sonacHocTH

Mpodunb HA/CHA, cBA3aHHbIX ¢ Tepanuen U HabaoAaBLLUMXCA
y > 1% nauueHToB

MNMoBblWeHUe apTepruanbHOro

11,22% (n=11) 8,25% (n=8)
AaBneHuns
MNnepkanuemusn 3,06% (n=3) 5,15% (n=5)
|

Mneprankemus | 2,04% (n=2) | 1,03% (n=1)

UccnepoBaHMe MMMYHOFeHHOCTU He BbIABUAO GOPMUPOBAHUA
CBA3bIBAIOWMX AHTUTENN HU Y OAHOrO U3 NALLMEHTOB

Monynauua mITT



CpaBHeHue onpeaeneHni

CBoucrtBa

KauyeCTBEHHbIN COCTaB

KO/ZIMYEeCTBEHHbIM COCTaB
AENCTBYIOLWMX BELLECTB

NeKapcTBeHHasa popma

OMO3KBMUBA/IEHTHOCTb UU
TepaneBTUYECKada IKBUBA/IEHTHOCTb

Cnocob BseaeHus
KauecTtBO
9P PeKTUBHOCTb

be3onacHOCTb

npenapart
TaKou e

TaKoun e

TaKas ke ﬂaxaﬂ e \
paBHbl

NAEHTUYHbIN
Cxorkee No napameTpam

CxOXasa no napameTpam

onmaﬂ no napameTpW




O6bI4HbIE BONPOCHI NPU BblbOpe
npenaparta

. be3onacHocTb
. IPPEKTUBHOCTH

. [pakTnyeckmne BoNpocCbl NPUMEHEHUA —
KOMY U KaK, KOHBepTauusa

. YnobctBO
. CtonumocCTb



Is a Biologic Produced 15 Years Ago a
Biosimilar of Itself Today?

Stanton R. Mehr; Marj P. Zimmerman, BSPharm, MS

Much of the testing required 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, clinical efficagy, and salsty. However, the referance drug may itself have gone through some
changes in the years since its approval, including those caused by alterations in the manufacturing
process. Do these changes neraase the nsk that the reference drug may cause unaxpectad outcomas?
It Is up to the US Food and Drug Administration to decide whether the changes merit 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 1s extremely rare, a change in the production of one bidlogic drug (le, epoetin
alfa) did result in unanticipated sefious ifmunclogc side effects.

Arn Health Drug Benefits.

2016,9(9):515-518

www. AHDBonline.com KEY WORDS: bicsimianty, biosimiiars, darbepoetin, epoetin alla, stanercept, manufacturing changes,

reference 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.'



CNAC1bO 3A BHUMAHUE




HexenatenbHble ABNEHWUA, 3aPETUCTPUPOBAHHBIE HA MPOTAXEHUU 24
HeJeNb TeEPAanMM OCHOBHOIO Nepuoaa nccneaoBaHus, CBA3aHHbIE MO
MHEHUIO UCCNel0BaTeIEN C uccneayemon tepanueit (n=195).

pynna Tepanuu

HeskenatenbHoe ABneHue lpynna 1 (Qap6actum), fpynna 2 (ApaHecn), 3HayeHue pt
n =98 n=97
M'Mnepkannemma
2cT. 1(1,02%) 2 (2,06%)
0,118
3crT. 0 (0,00%) 3 (3,09%)
Mnepravkemms 2 CT. 2 (2,04%) 1(1,03%) 1,000
MoBblWeHWe apTepmanbHOro AaBaeHus
lcr.
> er 1(1,02%) 0 (0,0%) 0,592
3cr 3 (3,06%) 3 (3,09%)
5 (5,1%) 3 (3,09%)
funornnkemma 2 cT. 1(1,02%) 0 (0,0%) 1,000
3ya 1cr. 1(1,02%) 0 (0,0%) 1,000
MoBbiWeHMe YPOBHA remornobuHa no 1.000
CPaBHEHWUIO C Lenesbim yposHem 1 cT. 1(1,02%) 0 (0,0%) ’
lfonosHan 60nb 1 cT. 1(1,02%) 0 (0,0%) 1,000
0N0BOKpY:KEHME 2 CT. 1(1,02%) 0 (0,0%) 1,000
OcTpas pecnupatopHan nHbeKkuma 2 CT. 1(1,02%) 1(1,03%) 1,000
PeBMmaToMAaHbI apTpUT 2 CT. 1(1,02%) 0 (0,0%) 1,000
MosbiweHne yposHa CPb 1 cT. 1(1,02%) 0 (0,0%) 1,000
CmepTb 0 (0,0%) 1 (1,03%) 0,497

MpumeyaHme:

1 ABYCTOPOHHWUI TOUYHBIN KpuTepunin duiiepa

o B.1O., n gp. KnuHuueckaa Hegpponorusi. 2018. N2 4. C. 42-54.



