bunoaHanorn apuTponoaTuHa B
neyeHun aHemumn npm XblT:
onTUMarbHbIN BanaHc
9 PEKTUBHOCTU U BE30NACHOCTH

3emuyeHkos A.I1O.

CeBepo-3anagHbii MEQULMHCKUNA YHUBEPCUTET
nv. N."1.Me4yHukoBa

[MepBbin CaHkT-INeTepOyprckmin MegUUMHCKUA YHUBEPCUTET
nm.akag.m..lNaesnoBa

[[lopoackon HePPONOrM4eCKNn LLEHTP
MockBa, 19 okTab6psi 2018

MaTepuan npegHasHayeH aAns MeaMUUHCKUX U papmaLeBTUYECKUX COTPYOHUKOB



KOH(PNIMKT UHTEepPeCoB

MogroToBneHo Npu nogaepxke komnaHum « CaHgos»
3A0 «CaHpo3», 125315, MockBa

JleHnHrpagckum npocnekTt, 4. 72, kopn. 3,

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

RU1810904164

sn"noz A Monartis
Dgisian


http://www.sandoz.ru/

10-TuneTHUM tobunen bnoaHanoros B EBporne

Am J Nephrol. 2017 : 45(3): 235-247. doi:10.1159/000455387.

History of Erythropoiesis-Stimulating Agents, the Development
of Biosimilars, and the Future of Anemia Treatment in
Nephrology

Kamyar Kalantar-Zadeh, MD, MPH, PhD

Harold Simmons Center for Kidney Disease Research and Epidemiology, University of California-
Irvine, School of Medicine, Orange, California, USA

Clin Drug Investig
https://doi.org/10.1007/s40261-018-0637-1

Epoetin Biosimilars in the Treatment of Renal Anemia: What
Have We Learned from a Decade of European Experience?

David Goldsmith' - Frank Dellanna® - Martin Schiestl® - Andriy Krendyukov* -
Christian Combe™

Published online: 02 March 2018

HX575: established biosimilarity in the treatment
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®3 Ne61 ot 12.04.10 (B pea. 04.06.18)

« Cratbs 4. OCHOBHbIE NOHATUSA, UCMONb3yeMble B HacToswem O3

* 11) pecpepeHTHbIN NeKapCTBEHHbIN Mpenapar - npenapart, KOTOpPbIN BNepBble 3aperMcTpmpoBaH
B P®, kayecTBO, a(hPeKTUBHOCTL N 6E30MacHOCTb KOTOPOro JOKa3aHbl HA OCHOBaHUM
pe3ynbTaToB AOKIMNUHUYECKUX ... N KIIMHUYECKUX UCCIIeA0BaHUIN NIeKapCTBEHHbIX NpenapaTos,
NPOBEAEHHbIX B COOTBETCTBMM C TPEOOBAHUSIMU ... 3aKOHA, U KOTOPbIA UCNONb3yeTcA Ans
OLleHKU OMO3KBUBANeHTHOCTU UMK TepaneBTUYECKON IKBUBANEHTHOCTU, Ka4yecTBa,
3P EeKTUBHOCTN 1N BE30NacHOCTN BOCNPOn3BeaeHHOro nnm buoaHanorosoro (bnonogo6Horo)
nekapcTBeHHOro npenaparta; (B pea. 3 22.12.2014 N 429-03, o1 13.07.2015 N 241-$3)

« 12) BocnpousBeAeHHbIN JIEKAPCTBEHHbIN Npenapar - JIeKapCTBEHHbIN Npenapar, KOTopbIn
MMEET TaKOM e KayeCTBEHHbI COCTaB U KOJNTIMYECTBEHHbIN COCTaB AENCTBYIOLLNX BELLECTB B
TaKoW Xe nekapCcTBeHHOM popmMme, YTO U pedpepeHTHbIN NekapCTBEHHbIN npenapar, u
BMO3KBMBANEHTHOCTb UMW TepaneBTUYECKasa 3KBMBANIEHTHOCTb KOTOPOro peepeHTHOMY
nekapCcTBEHHOMY npenapaTy NoATBepXXAeHa COOTBETCTBYHOLLUMMN uccnenosaHuamu; (n. 12 B pea.
®epeparnbHoro 3akoHa ot 22.12.2014 N 429-03)

e 12.1) TepaneBTMYECKAS SKBUBANEHTHOCTb - AOCTUXKEHNE KIMMHNUYECKN CONMOCTaBUMOrO
TepaneBTMYecKoro addekta npu NPUMeHeHnn NekapCTBEHHbIX NpenapaToB As
MeOMLMHCKOro NPMMEHEHNS AN O4HON U TOW e rpynrbl 60NbHbIX MO OAHUM U TEM XKe
NOKa3aHUAM K NPUMEHEHMIO;

* 12.2) 6buoaHanorosbin (bonogobHbIN) NekapcTBEHHbIN Npenapat (buoaHanor) -
Buonornyecknin nekapCTBEHHbIN Npenapar, CXOXM No napamMeTpam KavyecTBa,
3P EKTUBHOCTU N Be30NacHOCTU C pehpepeHTHbIM BUONOrMYECKUM NEKAaPCTBEHHbLIM
npenapaToM B TaKOM Xe NlekapCTBEHHON (hopMe N MMELLNIA NOEHTUYHBIA CNOCO6
BBEAEHMS;




NangwadTt 3puUTPONO3TUHOB

NHHOBaUMOHHBbIE OO

(naTeHTOBaHHbIE OpUTMHANbI,
BbICTyMNatoLLme Kak
pedepeHTHbIe NpenapaTsl
AN oueHKn GroaHanoros)

HoBble opurHanbHble 310

(BMNO-Tteta)

a

Epogen® (Amgen),
Procrit® (Janssen)

Eprex® Erypo®; B
(Ortho Biotech)
=spety () NeoRecormon®

(F. Hoffmann-LaRoche)
Epogin® (Chugai)

BIO-BETTER:

BTOpasi reHepaumns
npoaykTa C yny4leHHom
doapMaKOKNHETNKOMN:
IAlMO-a — papbanoaTuH

9AlMO- — mupuepa

Buoananorn 3O

(NpooyKT ¢ AoKkasaHHOM
OVO3KBMBANEHTHOCTbIO
opuUrMHanbHbIM NpenapaTam:
AMNO0-a -EU, 3INO-C - EU,
AMNO-K — AnoHwus,

3MO-A - AscTpanus)

Ko-mapkeTuHrosble
Ao

(To ke Npon3BoacTBO

Moz, pasHbIMY
Ha3BaHNAMN)

Abseamed® Medice (Rentschler)
Binocrit® Sandoz (Rentschler)

Epoetin Alfa HEXAL® Novartis (Rentschler)

CkonupoBaHHble Jl10
(Npv OTCYTCTBUK B CTpaHe CTPOrmx
3akoHoAaTenbHbIX Npaeun ogobpexus J1C)

Jelkmann W. The ESA scenario gets complex: from biosimilar epoetins to activin traps.

NDT. 2015:30(4):553-9.



KntoyeBble nonoxexHna EMA no bmnoaHanoram

* OnpepeneHne: buoananoru (biosimilar) — Bepcus akTMBHOM

cybcTaHuum yxxe npusHaHHoro bmnonpenaparta. CxoxecTb NpoaykTa
HY>XHO NOATBEPANTL B MOMHOLEHHbIX CPaBHUTENbHbIX NCCNeA0BaHUSX
(Ka4eCTBEHHbIE XapaKTEPUCTUKN, BMOAKTUBHOCTb, 6e30MNacHOCTb,

9 PEKTUBHOCTD)

— AOKIMHNYECKne
— KITMHMYECKUE nUccrnegoBaHus

* (papmMakoknHeTuka / papmakognHamMmmnka

e aHanm3 adpPEKTUBHOCTH

* aHanui3 6e3onacHoCTH
— QKCTpanonsuus nokasaHum (BKoYasa nytb BBEAEHUS)

— Pharmacovigilance — dpapmakoHaasop
* NPOOOIMKEHME HAbNOEHUA NOCne perncTpaummn

European Medicines Agency. Guideline on similar biological medicinal products. 2005.
https://www.ema.europa.eu/documents/scientific-guideline/guideline-similar-biological-medicinal-products_en.pdf

European Medicines Agency. Guideline on similar biological medicinal products. 2014.
https://www.ema.europa.eu/documents/scientific-guideline/guideline-similar-biological-medicinal-products-revl_en.pdf.

Hoctyn 08 okTabpa 2018.




[Tnpammnaa nogrBepKaeHns 6MosaKBMUBANIEHTHOCTU

Scope and magnitude depends on extent of

residual uncertainty from below steps

- No need to independently establish safety or efficacy
Clinical - Immunogenicity data is minimally expected

PK and PD (where there is a relevant PD measure)
studies are generally expected

Flexibility regarding need for animal studies

- Animal toxicity studies may not be warranted
Preclinical - Useful if safety uncertainties remain before first-in-
man studies

Analytical characterization is the foundation

- The more comprehensive and robust the data, the
stronger the justification for selective and targeted
approach to animal and human testing
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Physicochemical
characterization

Thorough understanding of reference product is essential:
MoA, SAR, clinical knowledge, availability of clinically relevant PD measure, etc.

Wish JB. The approval process for biosimilar erythropoiesis-stimulating agents.
Clin J Am Soc Nephrol. 2014 Sep 5;9(9):1645-51.




Guideline on non-clinical and clinical development of
similar biological medicinal products containing
recombinant erythropoietins

D B
Non-clinical studies.... .-

Pharmacodynamic (PD) studies

Clinical efficacy studies

Pharmacovigilance plan. 7
Extrapolation of indication

References

Table of contents

1.
2.
3.
4.
5.
5.
5
5.
5:
6.
7.
8.

6. Pharmacovigilance plan

Within the authorisation procedure the applicant should present a risk management
programme/pharmacovigilance plan in accordance with current EU legislation and pharmacovigilance
guidelines.

The risk management plan should particularly focus on rare serious adverse events such as immune
mediated PRCA and tumour-promoting potential.

European Medicines Agency. Guideline on non-clinical and clinical development of similar
biological medicinal products containing recombinant erythropoietins (Revision).

https://www.ema.europa.eu/documents/scientific-quideline/qguideline-non-clinical-clinical-development-similar-biological-medicinal-products-containing_en-1.pdf

Hoctyn 08 okta6ps 2018.
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Fig. 1. Physicochemical and biological characteristics of non-innovator epoetin products available outside of the United States and Europe.
(A) Isoelectric focusing (i)/ western blot (ii) isoform distribution of 11 non-innovator epoetins compared to Eprex® (E). The table shows the location
where each sample was obtained. (B) Bioactivity, determined by an in vivo bioassay in mice, was higher than specifications in four samples (137-226%)
and below specifications in two samples (71-75%) [35].

Schellekens H. Biosimilar therapeutics-what do we need to consider?

NDT Plus. 2009;2(Suppl_1):i127-i36.
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BuHokpuT: noaTBEepXaeHne 6MOSKBNBANEHTHOCTM

pacnpeaeneHme n3ogopm

Binocrit: assessment of quality, safety and efficacy of biopharmaceuticals.
EJHP Practice 2009; 15(2):34-40
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BuHokpuT: noaTBEpXAeHNE BMOSKBUBANEHTHOCTM

Obl CDABHEHUA CTPYKT OaAKTUBHOCTWU
Molecular attributes | Methods

20
OComposition, Peptide mapping (LC-MS),
i primary structure Peptide mass fingerprint
(MALDI-MS), MALDI-TOF,
Sequencing

10

Higher-order Far and near UV CD
-20structure, spectroscopy, Thermal
conformation stability, NMR, SPR, ELISA

Post-translational Mass spectrometry, GC-MS,
modifications, glycan [HPAEC-PAD
structure conformity

Polarity, charge, RP-HPLC, CZE
isoforms
Size, detection of SDS-PAGE/Coomassie,
aggregates, physical |HP-SEC, AF4, AUC

conditions

Binding Cell assays, SPR, ELISA
Biological activit Cell assays, In vivo assa

Binocrit: assessment of quality, safety and efficacy of biopharmaceuticals.
EJHP Practice 2009; 15(2):34-40




PacnpeneneHmne nsogopm

B cepusaix dnpekca B CEpUsAX npenapaTos:

B eprex N=12
B DGs4woo B Binocrit N=8
DHS5T00 - W Retacrit N=13
. NeoRecormon
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5
Isoform number Isoform number

Halim LA et al. Quality and Batch-to-Batch Consistency of Original and Biosimilar
Epoetin Products. J Pharm Sci. 2016;105(2):542-550.




PacnpeneneHmne nsogopm

Binocrit

Absorbance [mAU]

Retacrit NeoRecormon

Absorbance [mAU]

Effective mobility [cm* V' min™] Effective mobility [cm* V' min™]

Halim LA et al. Quality and Batch-to-Batch Consistency of Original and Biosimilar
Epoetin Products. J Pharm Sci. 2016;105(2):542-550.




He-aputponoatuyeckmne agpdpektol IO

aKTUBaLMs COCYANCTbIX nponudepauus T npoayKuuu
rmagKoMblLLEYHbIX COCYOUCTbIX TPOMOOLINTOB

KIeToK rmagKoMblLLIEYHbIX
KIEeTOK aKTuBauus

1 PAAC TPOMOOLMTOB
nponudepaums

1 sHpoTenuHa-1 9HOOTENUs! 1 E u P —cenekTuHa

TpomboKkcaHa
! aHrmoreHes 1 cpakTopa
|npocTauunKnmnH BunnnubpaHara

T acumm. JMA — |[NO t PAI-1

apTepuanbHagd CTEHO3 COCYyOUCTOro TPOMGO3bl
rMNepTeHs3uns aocTtyna
nponudpepaTtnBHas

peTnHonatTuA

pemMoaenMpoBaHne
cocyoB

Vaziri ND. Potential mechanisms of adverse outcomes in trials
of anemia correction with erythropoietin in CKD.
Nephrol Dial Transplant. 2009;24(4):1082-8.




PKI/PD studies
(healthy subjects)

Clinical efficacy /

safety (pre-approval) |

Post-approval

HX575 vs Eprex®/Erypo®
Healthy subjects, n=80
IV administration®°

HX575 vs Eprex®/Erypo®
Healthy subjects, n=80
IV administration3®

HX575 vs NeoRecormon®
Healthy subjects, n=80
SC administration°

HX575 vs Eprex®/Erypo®
HD patients with
CKD-related anemia
IV administration, n=479%

HX575
Patients with
CKD-related anemia
SC administration, n=4173°

Prospective single-arm
study (EPO-PASS)in
patients with
CKD-related anemia
IV administration, n=1695%¢

Prospective, observational
study (MONITOR-CKDS) In
HD patients with
CKD-related anemia
IV administration, n>2000%¢

KIrno4yeBble UCCrieaoBaHUA

B COOTBETCTBUU

C

pekoMmeHaaumamm EMA

Horl WH, ... Epo-PASS study group. Prospective
multicenter study of HX575 (biosimilar epoetin-a) in
patients with chronic kidney disease applying a
target hemoglobin of 10-12 g/dl.

Clin Nephrol. 2012;78(1):24-32

London G et al. Long-term treatment with biosimilar

epoetin-a (HX575) in hemodialysis patients with

renal anemia: real-world effectiveness and safety
in the MONITOR-CKD5 studyig

Clin Nephrol. 2018; 89(1):1-9.

Goldsmith D et al. Epoetin Biosimilars in the Treatment

of Renal Anemia: What Have We Learned
from a Decade of European Experience?

Clin Drug Investig. 2018;38(6):481-490.
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«real-world» adbdekTuBHOCTbL U Be30MacHOCTb
B MONITOR-CKD5 study.

—O—Hb (g/dL)

111+12 r/n

Mean Hb (g/dL) £SD

106+78 ME/kr/wen | 113+103 ME/kr/hen
| | Meawana -87 . | | | MegmnaHa - 86

—8-Binocrit® (IU/kg/wk)

Vi V2 V3 v4 V5 V6 V7 V8 V9 V10 Vil Vvi2 vi3 Vi4 V15 V16 V17 V18 V19 V20 V21 V22 V23 V24
Monthly Visits

London G et al. Long-term treatment with biosimilar epoetin-a (HX575) in HD patients
with renal anemia: real-world effectiveness and safety in the MONITOR-CKD5 studysk
Clin Nephrol. 2018; 89(1):1-9.



«real-world» adpdekTMBHOCTb U ©Be30MacHOCTb
B Epo-PASS study

6-T Meca4YyHoe HabrnoaeHne

1500 nauueHTOoB U3 10 eBpONENCKUX CTPaH
ueneson Hb 100-120 r/n

92,3% yxe nonyyanu pasHbole 3O

770 nauneHTo-neT HabnaeHus

[ToOo4YHbIE 9P EKTLI:
cocyaucTtble Tpombo3bl:11,9% (0,26 Ha naumMeHTo-rog NeYeHmns);
yacTtoTa HoBbIx onyxonen: 1,4% (0,03 Ha naymMeHTo-rog neyveHus);

AP PeKThI

He 6b1no BbigBrneHo aHTuTen Kk 3O
CpeaHumn ypoBeHb Hb 112-113 r/n
[ons naymeHTOoB B LeneBom gnanasoHe Hb Bo3pocna ¢ 58% 0o 67%

Horl WH, ... Epo-PASS study group. Prospective multicenter study of HX575 (biosimilar
epoetin-a) in patients with CKD applying a target hemoglobin of 10-12 g/dl.
Clin Nephrol. 2012;78(1):24-32




biosimilars vs originators B peanbHON rMpakTuKe

pervoH Jlaumo, Utanus ke

bnoananoru:
Abseamed a
Binocrit a
Retacrit 6

obuwan
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Trotta F et al. Comparative effectiveness and safety of ESA
(biosimilars vs originators) in clinical practice: a population-based
cohort study in Italy. BMJ Open. 2017;7(3):e011637




biosimilars vs originators B pearibHOW NpaKkTuke

ESAVIEW Study Group 4 npoBUHUMN UTanunu

Problems related to dialysis device Cardio and cerebrovascular events
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Stoppa G et al. Comparative Safety of Originator and Biosimilar Epoetin Alfa Drugs:
An Observational Prospective Multicenter Study.
BioDrugs. 2018 Aug;32(4):367-375.




biosimilars vs originators B pearibHOW NpaKkTuke

ESAVIEW Study Group 4 npoBUHUMN UTanunu

Problems related to dialysis device Cardio and cerebrovascular events

R " S ‘\q\m

1.00

1.00

075

ing outcome-free
075

Originator Biosimilar Adjusted HR" 95% Cl:‘

ator

0.25

Person-months 3295 3668

Any outcomes 123 151 1.0 (0.7-1.3)

Infections 42 58 NS 0.9(0.6-1.5)

Cardio and cerebrovascular events 42 50 0.9 (0.6-1.5)
‘ Problems related to dialysis device 39 46 1.1 (0.7-1.8)
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Stoppa G et al. Comparative Safety of Originator and Biosimilar Epoetin Alfa Drugs:
An Observational Prospective Multicenter Study.
BioDrugs. 2018 Aug;32(4):367-375.




MIMMYHOIreHHOCTb

aHTuTena K A0 — peakummn runepyyBCTBUTENBHOCTU (40 aHadomnakcmn)
HenTpanusylLlue aHTuTena - napumarnbHas KpacHOKNeToYHaqa annasmg

nepBoe coobuieHne — 1996 roa (Casadevall N. NEJM 1996; 334:630-633)
1998 — 2000 rr. — 13 cny4aeB (BCe — NpW NOAKOXHOM BBELEHUN)
(nonncop6bat-80 B npeas3anonHeHbIX wWrpuuax)

oBa cnydasa — PK HX575 n/k Ha npegavannse — OTHeCEHbI K

3arps3HeHunto WnpuueB Bonbdmpamom
Haag-Weber M. Clin Nephrol 2012; 77.8-17

nocTMapkeTuHrosoe nccrneposaHue 1700 nauneHToB
Ho6rl WH, Epo-PASS study group. Clin Nephrol. 2012;78(1):24-32

MO KOHTpacTy: 23 cny4yaeB BHe3anHou notepun apdektuBHoctn  PRCA

npu Tepanmmn KonunHbiM npenapaTtom B TannaHge (0,04%)
Praditpornsilpa K, Kidney Int 2011; 80:88-92
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UacToTa ncnonb3oBaHusa buoaHanoros B EBporne

N3 21 cTpaHbi:

B 10 cTpaHax EBponbl
(7 — 3anagHbIX 1 3 - LleHTpanbHO-eBPONENCKMX)
nonsa 6noananorosB 310 Bbiwe 25%,

d B IMATU
(3 — 3anagHbIX U 2 - LEeHTParbHO-eBPONEUCKNX)
— Bblwe 50%.

MeaunaHa CHMXKeHUsa LueHbl — 35%
(o1 4% B [aHun oo 81% B XopBaTuu)

Oonsi BpeMeHn Ha Tepanmn buoaHanoramu
— 0T 17% B lNonblie o 96% B [1aHuun

Weise M et al. Biosimilars: the science of extrapolation.
Blood 2014; 124:3191-3196
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Authors’ conclusions

In the CKD setting, there is currently insufficient evidence to suggest
the superiority of any ESA formulation based on available safety
and efficacy data.

Comparative treatment effects of different ESA formulations on
other patient-important outcomes such as survival, Ml, stroke,
breathlessness and fatigue are very uncertain.

[Ona naymeHToB ¢ XbI'1 B HacTosLlee BpeMs CyLLeCcTBYeT
HeaoCTaTOMHO CBUAETENBbCTB, YTOOLI NPEeanonoXnTb HaNn4yme
NpenMyLLECTB Yy Kakoro-nndo tnna AlNO Ha ocHoBaHWM OOCTYMHbIX
AaHHbIX 06 3 PHEKTUBHOCTU N BE30NACHOCTN.

CpaBHutenbHble 3apdekTbl pa3nuyHbix TMnos A0 Ha apyrue
NauNeHT-OPNEHTUPOBAHHLIE ncxodbl (Bbhknsaemoctb, ONM, MHCYNLT,
odbllKa 1 cnabocTb) BeCbMa HeornpeaeneHHbl.

Palmer SC et al. ESAs for anaemia in adults with CKD: a network meta-
analysis. Cochrane Database Syst Rev. 2014;(12):CD010590.




Cnacunbo 3a BHUMaHue

MogroToBneHo Npu nogaepxke komnaHum « CaHgos»
3A0 «CaHpo3», 125315, MockBa

JleHnHrpagckum npocnekTt, 4. 72, kopn. 3,

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

RU1810904164

sn"noz A Monartis
Dgisian


http://www.sandoz.ru/

