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[1nhaH

pPuYdl10 nuctopma noaBaeHNA, HOMeHKIaTypa
[Mpobnembl KAMHMYeCcKoro noasneHmna pu3M10

CpaBHUTENbHbIM aHAaIN3 PEKOMOUNHAHTHbIX
5NO3TUHOB

MeTOoKCMNONNITUNEHTNTNKOIb-3MO3TUH beTa:
BOMPOCbl KOHBEPCUUA

Pa3sHoe



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

P4IMO: UICTOPUA NOABJIEHUA,
HOMEHK/IATYPA




BbiaeneHue 30O yenoseka n cuHtes pudllo

1977 Takaji Miyake, Charles Kung, and Eugene Goldwasser Bblaenmnn u
OYUCTUAN YENOBEYECKUIN SPUTPONOSITUH U3 MOYUN BONbHbBIX anlaCTUYECKOM
aHeMunem

1983 aBe rpynnbl yyeHbIx (noa 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 ¢
Konneramu B AHIMKM nNokasanun, 4to puy3MO morxKeT KOPPEKTMPOBATL
aHemuio npun XbI1

1989 nepsbi pPeKOMOUMHAHTHbIN Y€/TI0BEYECKUIN 3PUTPOMOITUH NOJIYUYNN
paspeweHune FDA gna neyeHna HepporeHHON aHEMUU



MaTeHTHaA 6opbba: anbda u berra

YTO naTeHTOBATbL?:

1. TllocnegoBaTeNIbHOCTb AMUHOKUCNOT

2. Cocras

3. [eHHaa nocnenoBaTe/IbHOCTb

4. [lpouecc npon3BoACTBaA

5. MeTtoa ncnosib3oBaHUA
MepBblit NaTeHT, Uonb 1987 BTropo# nateHT, okTA6pbL 1987
- BblgeneHue 1 04MCTKaA - feneTnyeckan

nocsaeanoBaTe/IbHOCTb

yenoseyeckoro 310, naTeHT
. yenoseyeckoro 3M10, naTeHT
Ha «cocTaB» («composition of Ha NPOM3BOACTBO

matter»)



NMpuHUMN Ha3BaHUA

9NO3TUH - 3TO MEeXKAYHAapPoAHOe HenaTeHTOBaHHOe
Ha3BaHMe neKkapctea (INN) ona pekombuHaTHOrO
4eN0BEYEKOrTo 3PUTPONO3TUHA U3 KIETOYHOM JIMHUU
3YKapMoTOB, YbA aMUHOKNCNOTHAA NOCAe40BaTENbHOCTb
NAEHTUYHA SHAOreHHOMY Ye/I0BeYeCKOMY 3PUTPONOITUHY

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

Mpucraska — 0603HaYeHMe TOro, YTO eCTb USMEHEHMUA B
aMUWHOKMCNOTHOM NocsieoBaTe/IbHOCTU OCHOBHOM
MOEKYbl



Tunbl pPeKOMOMHAHTHbIX 3MNO3TUHOB

/ MHHOBALUWMOHHDbIE
IMNO3TUNHDbI
MaTeHTOBaHHbIE
OpUrMHanbHble NpenapaTsbl,
MMeloLwme B OCHOBE
cybcTaHuMI0, KOoTopas
aBnseTca pepepeHcom gns
6noaHanoros (3N03TUH

\ anbda, beta, omera)

v

3MO3TUHDI
MpenapaTbl C USBMEHEHHOW
bapMaKOKMHETUKOM

\ MEr-3nostnH 6eta)

KEMOJ'IOI'WJECKM y/'lyl-ILLIEHHbIE\

(napb0onoaTnH anbda, METOKCHU-

(

_/

-

HOBbIE OPUTUHAJ/IbHbIE

ABTOHOMHO CO3aHHbIN
NPoAyKT, (3N03TWH TeTa)

~

3MO3TUNHbI

_/

~

N\

~

2MNO3TNHbI BUOAHANOIN
MpenapaTbl ¢ AOKa3aHHOM

MOEHTUYHOCTbIO K
pedepeHCcHoMy
WHHOBALMOHHOMY

3N03TUHY (3N03TUH anbda,

3eTa, Kanna, n1ambaa)

/KO-MAPKETVIHFOBbIE\

IMNO3TUNHDbI
BuonaeHTuYHbIe,
npounsBeaeHHble 13
04HOro MecTa KakK U
OpPUTMHANbHbIM NPOAYKT,
OT/INYAIOLLNICA TONbKO

\ Ha3BaHUNeEm 6per,a /

4 KOMMUPOBAHHBIE 3MO3TUHbI )
MpenapaTbl Npou3BeaeHHble U
npogarowmneca B CtpaHax B KOTOPbIX
OTCYTCTBYIOT CTPOrne 3akoHoaaTtes/ibHble
npasuna O,D,O6peHMF| NeKapCTBEHHbIX

\_ npenapaTos -/

W.J el k mann Nephrol Dial Transplant (2015) 30: 553-559



MPOBJIEMbI KTUHUYECKOTIO
NMPUMEHEHUA




B uenom y nauneHTos, noayyaslimnx p43MNO otmeyaeTcs
CHUXEHME PUCKA CMEPTHU
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Erythropoletin-Stimulating Agents Better Norruse Better

Fig. 3. Differences in the cumulative incidence of mortality compar-
ing users of erythropoietin-stimulating agents with non-users by the
initial hematocrit level, Renal Management Information System
2007-2011.

D.D. Dore et al. / Journal of Clinical
Epidemiology 66 (2013) S42eS50



PKN nameHunswmne otHoweHue K pu3lo

NUccnepoBaHme [o3bl 3CA [emornobuH |Puck

NHCT Besarab 460 vs 120 126 vs. 103 |O6wan netanbHOCTb
1998 epo a ME/kr/Hen B/B 1.27 (1.04 - 1.54)

(N = 1265) unu n/Kk

CREATE Drueke 5000 vs 2000 130 vs. 114 |O6uwaa netanbHOCTb HET
2006 epo B ME/Hep, pPa3HMLbI

CHOIR Singh 2006| 11,215vs 6276 |[126vs 113 Obuiaa netasbHOCTb
epo a ME/Hepn n/k 1.48 (0.97-2.27)

(N = 1432)

TREAT Pfeffer 104-305 125 vs. 106 |O6uwaa netanbHOCTb

2009 darbe a (N
= 4038)

MKr/mec n/K

1.05(0.94 - 1.17)
NHcynbT 1.92 (1.38 -
2.68)

He Hapgo0 HOpmannsosbiBaTb remornobuH nobbimmn cpeacrsamm




1986 r.: [lepBble 0CNOXKHEHUA NPU BBEAEHUN
p4yal10O y naymeHTOB Ha remoananmnse

* 10 nauymeHTOB, 3 p/HeA., HapacTatoLwme A03bl
oT 3 go 193 ME/Kr Ha BBeaeHue

* 1 naumeHT anm3oa runepTeH3nBHOM
SHUedanonaTun

e 2 naumeHTa Tpomb603 A-B ductynbl

Winearls CG n ap. Lancet 1986; 328:1175e8.



1989 Ill pasa mynbTULEHTPOBOrO KANHUYECKOTo uccnegosaHmna pu3lo

* 333 nauueHTa UCXoaHbIM remaToKpUT meHble 30%

e Jo3bl pudMO 150 nnun 300 ME/Kr x 3 p/Hepn B/B B KOHUe uccneposaHua 75 ME/Kr (12.5 - 525
ME/Kr)

*  UcxoaHbin rematokpuT (0.223 £ 0.002) nosbicunca ao 0.35, 6onee yem Ha 0.06 B TeyeHue 12
Hepenb y 97.4% nayneHToB.

* TpaHcoy3um (1030 3a 6 mec A0 Havyana Tepannun) NPeKpaTUAnCL y Bcex 60bHbIX Yepes 2
mecAua

* 68 NAUWEHTOB C Neperpy3Kkomn Kenesom - CHmKeHue pepputrHa Ha 39% nocne 6 mec
Tepanumm

e OtcytcTBMe adpPeKTa Npu AONOJAHUTENBHbIX MPUYNHAX — MMenodpmnbpos, pnbposupyowmni
OCTEMUT, OCTEOMUENTUT, OCTPbIE NN XPOHUYECKME KPOBOMOTEPHU

Muanrua 5%;
Dednunt xenesa 43%;
MosbiweHue Al 35%;
Cynoporu 5.4%.

Heb6onblioe HO goCTOBEpPHOE NOBbIWEHNE KpeaTUHMUHA, Kanua, ¢ocdaTos U TpomboLUTOB

Eschbach JW, Abdulhadi MH, Browne JK, Delano BG,
Downing MR, Egrie JC, 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



Bbi)KuBaemoCTb 3aBUCUT OT A03bl

(yHuBepcanbHbIX 3aKOH papmaKonorum)

KymynatuBHas A03a an0o3TUHa anbda U BbIXKMBAEMOCTb
(NHCT Besarab, 1998)

1.0

0.8

0.6

mmm: <83 5 U/kg/wk (n=252)

survival

0.4 "= 33 5 to 155 Ulkg/wk (n=252)

= 155 to 252 U/kg/wk (n=251)

0.2 "= 252 to 423 U/kgiwk (n=252)

— > 423 Ulkg/wk (n=252)
0.0 1 1 1 1 1 1 1 1 ] 1 1
0 3 6 9 12 15 18 21 24 27 30 33 3¢

time (months)

(http://www.fda.gov/ohrms/dockets/ac/07/briefing/2007-4315b1-01-FDA.pdf)
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Intravenous C.E.R.A. maintains stable haemoglobin levels in patients
on dialysis previously treated with darbepoetin alfa: results from
STRIATA, a randomized phase I1I study

Bernard Canaud’, Guuhio )hng.‘mh:. Johann Braun’, Pedro Aljama®, Peter G. Kerr', Francesco
Locatelli®, Giuseppe Villa’, Bruno Van Viem®, Alan W. McMahon”, Céeile Kerlogguen' and Ulrich
Beyer'” on behalf of the STRIATA Study Investigators®

B/B C.E.R.A. Moppep»nBaeT ctabunbHbin
YPOBEHb remornobmHa y naumMeHToB Ha
ANanuse Kotopble A0 3TOro 1e4namncb
AapbonosatuHom anbda: pesynbrarbl U3
PKU 3 ctaguu STRIATA.

16 ~ —— C.E.RA Q2W
T 154 -¥- DAQW or Q2W
(s

Month of study

SD, standard deviation; BL, baseline.

I I 1 1

T T T 1
BL 1 2 3 4 5 6 7 8 9 10 11 12 Final

visit

Fig. 3. Mean monthly Hb values (intent-to-treat population). Darbepoetin
alfa, DA; QW, once weekly; Q2W, once every 2 weeks; Hb, haemoglobin;

B. Canaud et al. Nephrol Dial Transplant (2008) 23: 3654—-3661



[1pUYUHbI NeTaNbHOro ucxoaa
B nuccneposaHuu STRIATA.
N3meHeHMe cneKkTpa NPUYKH B
3aBMCMMOCTM OT YPOBHA
remornobumnHa

B. Canaud et al. Nephrol Dial Transplant (2008) 23: 3654-3661

Table 6. Listing of all deaths during the study ranked by maximum Hb
level within the 2 weeks before death (safety population)

Maximum Hb within Cause of death

previous 2 weeks (g/dl) (randomization group)

8.5 Cachexia (DA)

8.7 Malignant lung neoplasm (C)
8.8 Sepsis (DA)

8.9 Cardio-respiratory arrest (C)
9.5 Cachexia (DA)

9.9 Septic shock (C)

10.32 Infection (DA)

10.8 Sepsis (C)

10.5 Chronic renal failure (DA)
10.6 Chronic renal failure (DA)
10.6 Atherosclerosis (C)

10.8 Cardiac arrest (DA)

11.0 Myocardial infarction (C)
11.3 Sudden death (C)

11.6 Pneumonia (C)

12.0 Calciphylaxis (C)

12.1 Cardiac arrest (DA)

12.1 Cerebrovascular accident (DA)
12.1 Enterococcal sepsis (DA)
122 Pneumonia aspiration (DA)
12.6 Cardiopulmonary failure (C)
12.9 Cerebrovascular accident (DA)
14.8 Ventricular fibrillation (C)
14.9 Intestinal infarction (C)

15.6 Cerebral haemorrhage (C)

aMaximum Hb level within the 4 weeks before death. Light shading
denotes maximum Hb levels <11 g/dl within the 2 weeks before death;
no shading denotes maximum Hb levels between 11 and 12 g/dl; dark
shading maximum Hb levels >12 g/dl.

C, C.E.R.A_; DA, darbepoetin alfa.



O606wWeHHble aaHHble 13 PKU 3 ctaauun oueHmBaoLWmMX
Ha3Ha4yeHue C.E.R.A. CyactoTton 1 pa3 B mecsal, y NaumMeHToB
nosyyatownx remogmnanus (n 2060)

Cardiac AEs

__Senous CV AEs

Thromboembolic AEs

Patients, %

Vascular AEs

= .
0 - T 1

1 3 4 ! 2 4 1 2 3 &4 5§
Dose (mg) Hb (mg/dL) CRP (mg/L)
Quintile Quintile Quintile
Quintiles 1 2 3 K 5
C.ERA dose (mg) <70 70-110 110-125 125-185 >»185
Mb (gidL) <10 65 10,65-11.2 112-117 11.7-12.26 >12.26
CRP (mg/L) 22 2.26-4.14 414721 7.21-14 >14

Fig. 4 Percentage of patients with CV AEs per dose, Hb
and CRP quintile. The proportion of patients experiencing
cardiac, serious CV, thromboembolic, and vascular AEs is

shown by quintiles of Hb, CER.A. dosc and CRP, AE

adverse event, C.E.R.A. continuous erythropoictin recepror

activator, CRP C-reactive prowein, CV cardiovascular, Hb

hemoglobin

YBennyeHue 4actoTbl
cepaevyHo-CcoCyaUCTbIX
OC/IOXKHEHUW NPU HapaCTaHUMU
A03bl (1)  HU3Kom
remornobuHe (2) — gpaHHbIe
meTtaaHagusa 13 PKU

F. Locatelli n gp. Adv Ther (2016) 33:610-625



[TOoNYUHDI

1.0cnoXxHeHus,
obycnosneHHblie pudlO

* [loBbiweHne ALl

e Tpomboambonunyeckue
OC/IOXKHEHMUS

e OcTpada sHuedbanonaTma u
CYAO0POXKHbIN CUHAPOM

* [lpexoaawmii TpomboumnTO3

* CHwKeHune spPeKTUBHOCTHU
Anannsa

* [unepkannemms
* [unepdocharemuns
* HeoaHrmoreHes

2.CocToAHMA, npuBoaALLMe

K peé3nUCTeHTHOCTH

e HeaaekBaTHbIM ANanu3
* BocnaneHue

* [unepnapatmpeos

* ANNOMUHO3

* OyHKUMOHANbHbIN AePUUUT
)enesa

Pe3synbrart:

HapacTaHue pUCKOB MHCYANbLTA, NPOrPeCcCUpPoBaHUA OHKONOTUYECKNX
3aboneBaHunin, Tpomb603a COCyamNCTOro A0CTYNA
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Dose of Erythropoiesis-Stimulating Agents and Adverse
Outcomes in CKD: A Metaregression Analysis

loannis Koulouridis, MT, Mansour Alfayez, MD, Thomas A, Trikalinos, MD, Ethan M. Balk, MD, MPH, Bertrand L. Jaber, MD, MSEA]

JUloinindl Full Text PDF Images  References  Supplemental Materials

Background

Targeting higher hemaaglobin levels with enthropoiesis-stimulating agents (ESAs) to treat the anemia of chronic kidney
disease (CKD)is associated with increased cardiovascular risk.

Study Design
IMetaregression analysis examining the association of ESA dose with adverse outcomes independent of target ar achi-
hemaoglobin level.

Setting & Population

Patients with anemia of CKD irrespective of dialysis status.

Selection Criteria for Studies

We searched MEDLINE (inception to August 2010) and bibliographies of publ rlalyses and selected
randomized controlled trials assessing the efficacy of ESAs for the treatr 12 in adults with CKD, with a minimum
3-month duration. Two authors independently screened citations ar- «Televant data. Individual study arms were

treated as cohorts and constituted the unit of analysis.

Predictors
ESA dose standardized to a weekly epoetin »*° Jivalent, and hemoglabin levels.

Outcomes
All-cause and cardiovascu'~, mortality, cardiovascular events, kidney disease progression, or transfusion requirement.

Results

31 trials (12,956 patients) metthe criteria. All-cause mortality was associated with higher (per epoetin alfa—equivalent
10,000-Uiwk increment) first-3-month mean ESA dose (incidence rate ratie [IRR], 1.42; 95% CI, 1.10-1.83) and higher total-
study-period mean ESA dose (IRR, 1.09; 95% CI, 1.02-1.18). First-3-month ESA dose remained significant after adjusting for
first-3-month mean hemoglobin level (IRR, 1.48; 95% CI, 1.02-2.14), as did total-study-period mean ESA dose adjusting for
target hemoglobin level (IRR, 1.41; 95% CI, 1.08-1.82). Parameter estimates between ESA dose and cardiovascular
mortality were similar in magnitude and direction, but not statistically significant. Higher total-study-period mean ESA dose
also was associated with increased rate of hypertension, stroke, and thrombotic events, including dialysis vascular access—
related thrombotic events.

Limitations
Use of study-level aggregated data; use of epoetin alfa—equivalent doses; lack of adjustment for confounders.

Conclusions

In patients with CKD, higher ESA dose might be associated with all-cause mortality and cardiovas cular complications
independent of hemoglobin level.

Ecnu cpegHune ao3bl anonostuHa bonblue
10000 ME, TO HeE3aBMCUMO OT YPOBHA
remornobmHa oTHOCUTENbHbIN PUCK
cmepTn nosbliwaetca (IRR, 1,41-1,48)



YpPOKU

1. HW3KMK remornobumH — GaKTop PMUCKA OCIOXKHEHUMN
HopmanunsoBbiBaTb reMornobuH Henb3sa

3. [nhaBHadA No/sb3a € NO3NLUUN AO0KA3ATE/IbHOM
MeANLUNHbI — CHUKEHNE PUCKA reMOoTPaHCchy3nm

KTO B rpynne pucka:

1) Hwn3Kaa 4yyBCTBUTENIBHOCTb M BbICOKME A03bl pYII10
2) bbicTpas KoppeKuusa remornobunHa

3) OHMK B aHamHe3e

4) OHKonornyeckume 3aboneBaHnsa B aHaMHe3e

5) OucdyHKUMA cocyamncToro AoCcTyna

N



Dose savings
Study  StudyDesign % (95%Cl)
Ardevol etal  Switch 3631 (2245, 50.16) e
Bock etal." Switch 25.10(15.99, 34.22) —I——
Icardi et al.” Switch 38.50(31.45, 45.55) ——
Molinaetal®  Switch 23.18 (9.48, 36.88) —-—~—
Nissenson etal.® RCT 2055 (10.02, 31.09) — -
Remodnetal.?®  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) ——
Tolmanetal”  RCT 3287 (22.49,43.25) ——
Overall - Pooled 29.85 (26.34, 33.37) oS
20 0 20 40
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.

Legend

@ Randomized controlled trial (RCT)

B Switch-over study
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2 40% . -
& 30% 5 ¢
3 20% 3 " *
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Epoetin dose (IU)

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

Xavier Homafon', Asdreas Bock®, Dave Carer’, Reinband Bruskhorst’, Femando Carmen’,
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HasHauyeHue
NPONOHIMPOBAHHbIX popm
NO3BONAET CHUXATb
OTHOCUTENIbHYIO A03Y
npenapara no CPpaBHEHUIO C
pu3MO.

X. Bonafont et al. NDT Plus (2009) 2: 347-353



CpenHue ao3bl p43Il1O B 3aBUCMMOCTU OT cnocoba
BBeaeHus n/K nam 8/ (no gaHHbim CPM Project n
USRDS)
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Figure 1. Diurnal changes of arterial oxygen saturation (Sa0,, A)
and erythropoietin (Epo) concentration (B) in six men (squares) and
nine women (filled circles). Means and SE. Sa0; was only measured
in five males and seven females. Asterisks indicate significant
differences between sexes for single hours (P < 0.05 or better).

CyTouHble KonebaHus
3HAOreHHoro yposHsa 30O
Y 340pPOBbIX NL,

B naeane HasHayeHue pu3llO
AONKHO NOBTOPATb CUTYaLUIO
HebOoNbLUMX CYTOUYHbIX KoNebaHun,
HO Ha MPAKTMKE 3TO HEAOCTUKUMO

E. Cristancho et al Physiol Rep, 4 (17), 2016, e12901



Mocne ogHoKpaTHOM MHBeKUuum pudMNO (50 ME/Kr) mbl
co3aaem cynpadusmonormyeckne KOHUEeHTpauum
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OcobeHHO npu B/B BBeAeHUU KopoTKkoaencTaytowmx ICIM

J. Brockmoller et al. Br. J. clin. Pharmac. (1992), 34, 499-508
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Puck HebnaronpusaTHbIX cObbITUI Bblle Npu B/B
BBeaeHun puydMO, yem npu n/KoKHOM (NO AaHHbIM
CPM Project n USRDS)

All Patients Hgb =11.5 g/dL Hgb >11.5 g/dL
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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 (#=60.013; P<0.001). (B) Hemoglobin
(Hgb) <11.5 g/dl (n=29.669: P<0.001). (C) Hgb>11.5 g/dl (n=30.344: P<0.001).

Daniel G. Wright u ap. Clin J Am Soc Nephrol.
2015 Oct 7; 10(10): 1822-1830.
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Figure 1. (A) Mean (SD) serum continuous erythropoietin re-
ceptor activator (C.E.R.A.) concentration and (B) mean (SD)
reticulocyte count after intravenous (IV) and subcutaneous (SC’
administration in peritoneal dialysis patients.

C.E.R.A. -

A) oTHOCUTENIbHO BbICTPO
BbIPaBHUBAOLLLAACH
KOHLLeHTpauua

B) ogmnHaKoBbIN
nabopaTopHbIN OTBET
(NnpupocT peTnkynoumnTos)
BHE 3aBMCMMOCTM OT cnocoba
BBEeEHMA

Macdougall IC et al Clin J Am Soc Nephrol. 2006;1:1211-1215



LLE/IEBOU YPOBEHb
FTEMOI/IOBUHA

IMo mom onMumasbHbIU YpPOBEHD,
Komopoblil no3eosnsaem nayueHmy eecmu
0b6bIYHYIO 015 He20 HCU3Hb, He npueooum
K 0eKoMrmneHcayuu co CmopoHbl Opy2ux
Op2aHO8 U cucmem, ad maKkMce K PUCKy
OC/I0OMCHEeHUU

C no3numu p13nMoI0rnMmM N OPraHOB MULLIEHEN

1. Co3paéT onTMMa/ibHble COOTHOLWEHMA MEKAY TPAHCMNOPTHOU EMKOCTbIO
KPOBM N BA3KOCTbIO (418 CO34aHNA YCNOBUN MAaKCUMaIbHOM OKCUTEeHaL MK
nepndepmnyeckmx opraHoB U TKaHen Npn MUHUMANbHOMK paboTe cepaua

2. Co3pa€T onTuManbHble YCNOBUA ANA OKCUTeHAUMU NOYKN M MAKCUMANbHO
3¢ PeKTUBHOro No4YeyHoro N1a3maToka (na1asmartoKka B gunanusarope)
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JlexaperBennas gpopma
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| Hayuenmui, ne naxoodawuecs Ha ouaiuze

Pexomenoyemasn nauarvnas dosa: 1.2 mxr/kr n/k 1 pas B mecan, uenesoit Hb >110 r/n (6.83
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r/n (6.83 mmonb/n).
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Figure 1. Hali-life of epoetin
darbepoetin (57] and CERA [30)

alpha and beta ([56),
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[encTteytouee M £ M
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3Macdougall et al 1999

Topf 2008
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Fig. 2 Proportion of paticnts exhibiting hemoglobin ~ or within the target range, cvaluation period). CV
stability. Across all studied subgroups, a large majority  cardiovascular, L lower, NT-preBNP  N-terminal
of patients (76-80%) exhibited hemoglobin stability  pro-B-type natriuretic peptide, U upper

(hemoglobin concentration within 1 g/dL from screening
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Continuous erythropoiesis receptor activator (CERA) for the

anaemia of chronic kidney disease (Review)

9dPEKTUBHOCTb HE OTINYAETCA, Pa3HMLA NO
BAnaHuto CERA Ha KAnMHM4YecKne ncxoabl no
CpaBHEHUIO C APYrMMU SNO3TUHAMU NMEET
HU3KYO CTeneHb AOCTOBEPHOCTU

¢ CpaBHI/ITEIIbHaFI BE/INYUNHA O03bl HUXKE MO CPABHEHUIO C
3MNO3TUHAMUN KOPOTKOTO ,D,GVICTBI/IFI

 OcobeHHOCTU KoppeKUUn A03bl NpenapaTa npu
CpaBHEHUU € AapbONO3ITUHOM: pexKe TpebyeTtca
NOBbIWATb, HO Yallle CHMXaTb A03Y

Saglimbene VM, Palmer SC, Ruospo M, Natale P, Craig JC, Strippoli GFM.
Cochrane Database of Systematic Reviews 2017, Issue 8.
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[MTpuBNEKaTENbHbIN KYPC KOHBEPCUN ANA nepexoaa C
BbICOKUX A03 pYII1O Ha METOKCUNOAUITUNEHT/INKO/b-
3no03TnH 6eta (MINERVA Study)

Table 3 C.E.R.A dosing schedule according to the previous ESA dose category in haemodialysis patients switched from other ESAs (n = 57)

Haemodialysis

Previous Previous N CERA MINERVA Study

darbepoetin alfa  epoetin beta dose SPC i

dose (ug/week)  dose (TU/week) (ug/month) Convirsxon CERA dgse P value Mefm d(.)se P value
factor at conversion ~ versus  during follow-up  versus dose
(95 % CI) (mean + SD) SPC (mean £ SD) at conversion

<40 <8,000 31 }120 25.3 (19.1-315) 0.180 79.44 <0.05

40-80 8,000-16,000 20 200 56.9 (43.8-70.1) <0.01 83.5 0.078

>80 >16,000 6 360 95.1 (37.4-152.7) ' 98.8 0.116

* Conversion factor versus epoetin; darbepoetin doses were converted to epoetin by the 1:200 factor according to the SPC of darbepoetin. SPC:
summary of product characteristics

A. Cases Int Urol Nephrol (2014) 46:1983-1995



C.E.R.A. administered once monthly corrects and
maintains stable hemoglobin levels in chronic kidney
disease patients not on dialysis: the observational

study MICENAS Il

Alberto Martinez-Castelao’, Aleix Cases’, Elisabeth ColP, Jordi Bonal®, Josep M. Galceran’,
Joan Fort®, Francesc Moreso', Josep-Vicens Torregrosa’, Lluis Guirado’, Pilar Ruiz’,
Investigators of the Micenas Il study™

! Servicio de Nefrologla. Hospital Univerutan de Bellwige. Barcelona, ' Servioo de Nefrofogia. Mospital Clinie. Barcslana, * Servicio de
Nefrologia. Fundackd Puigvert. Barelona, * Servicio de Nefrologla. Hospital Germans Trias | Pujol. Barcelona, * Servicy de Nefralogla
Fundacion Althaia. Manresa Barceiona, * Servico de Nefrofogia. Hospital vl d'Hebron. Barcelona, ™ Senvicio de Nefrologia. Hospita
Dos o Mag. Barcaiona

Nefrnlnaia 2015 38111R0.A

HasHaueHne Mupuepbl ¢ yactoTom 1 pas 8
MecAL, KOPPEKTUPYET U noaaepKuBaer
CcTabunbHbIM remornobumH y naumeHTos, He
nony4yalowmux gmanus

Table 5. Treatment with C.E.R.A. according to the Summary of Product Characteristics (SPC)

n=10 n=78 n=43
Previous weekly dose of darbepoetin alpha (ug/week) <40 40-80 >80
Previous weekly dose of epoetin (Ul/week) <8,000 8,000-16,000 16,000
Monthly dose of C.E.R.A. (pg/month) as recommended
in the C.ERA. SPC I 200 360 I
Mc'm.thly dose qf C.E.R.A. (ug/month), median TET50-100) VN GOSED) T00 (30.250)
(minimum-maximum)
Monthly dose of C.E.R.A. (ug/month ), mean=SD | 725+184 79.5422.7 105.0:49.1 |
Note: In 6 patients the dose for previous ESA was not indicated. : .
Tabla 6. Weight-adjusted dose of C.E.R.A in naive patients at the beginning and at the end of the study
Mean=SD Median Minimum Maximum
Initial dose (pg/kg/once monthly) 1.3+0.8 11 0.4 2.0
Final dose (ug/kg/once monthly) 1.1+0.5 0.9 04 2.0

Alberto Martinez-Castelao et al. Nefrologia 2015;35(1):80-6
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Efficacy of a Simple Dosage Scheme to Convert From Shorter-acting

Erythropoiesis-stimulating Agent to Continuous Erythropoietin KOHBepcuun A03UPOBOK Y NALUEHTOB

Receptor Activator in Kidney Transplantation Patients
nocne TpaHCN/N1aHTaunn NoOYKun

A. Sanchez-Escuredo’, F. Batista, A. Cases, and J.-V. Torregrosa
Nephrology and Renal Tranaplant Unit, Hospital Cinic, University of Barcelona, Barcelona, Spain

Calculated weekly previous doses of ESAs CERA montly
Darbepoetina alfa Epoetina Doses conversion to
(pgiweek) (Ul'week) CERA (pg/month)
<30 <5000 75
30-50 5000-3.000 100
>350 >8.000 150
16
14
12
10
8
6
4
2 . |
0 ' ' ; h_' B ﬂGpBbIVI MeCAL Yawe Npnuxoannocob
1 month 3 months 6 months 12 months

CHUKaTb 03y

O)ncrease dose MDecrease dose

Fig 2. Percentage of increased or decreased CERA dose during
the follow-up period.

SANCHEZ-ESCU REDO, BATISTA, CASES ET AL Transplantation
Proceedings, 47, 73e75 (2015)




ROHBepcuAa Ao3bl. BbiBoAabl

1. lNpn nepexoae c KopoTKkux p43lO Ha CERA
3aKOHOMEPHOCTb YMeHblUeHNA NepBOHAYa/IbHO
PACCYNTAHHOWN A03bl ANA NPOSOHIMPOBAHHbIX
NnoBTOpPAETCA

2. OcobeHHO 3TO aKTya/IbHO ANA BbICOKUX A03
pudl10

3. [lna npeagynpexaeHUA «OBEPLUYTOB» Ba*KHO
HauyMHaTb fedyeHne c eeegeHna CERA 1 pas B 2
Hed M CBOeBPEMEHHO KOHTPO/IMPOBATb
remornobmH oo oyepeaHOro BBeAeHUA
npeannucaHHOM A03bl



vapeuts Aphsnows and Dabywa N Entormational Sockety der A e

Twice-Monthly Administration of a Lower Dose of Epoetin HasHauenue CERA 2 pasa B mecau B

Beta Pegol Can Maintain Adequate Hemoglobin Levels in MeHbLUeU ao3e (I10 CPpaBHEHUIO C
Hemodialysis Patients BBegeHuem 1 p/MEC) nossonser
Yuki Morikami,' Akira Fupimon,' Shioko Okada,” Mai Kumei,' Noriko Mizobuchi® HOAAep)KM BaTb aAeKBaTH blﬁ
and Makoto Sakar reManoﬁuH

Blood Purification and Kidney Center and “Department of Internal Medicine, Kohnan Hospital, Kobe, Japan

[NepeKpécTHOoe nccnegoBaHme: ABe rpynnbl 60nbHbIX 1 pa3 B mecay, 1 2 pa3a B mecsal,
yepes 6 Mmec — KPaTHOCTb Ha3HAYeHMA MeX QY rpynnamm meHAeTca
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Fig. 1. RBC life_s.p;m across Ci_{‘[) w» : Xt _;:_ o ..'
stages. * RBC lifespan is signifi- A .l .o s "% 5
cantly shorter in stages 3,4, and 5 ., e Y
than in stages 1 and 2 (p < 0.05) o ’
RBC, red blood cell; CKD, chronic o1 X2 cxp3* xpa* xDs*
kidney disease.
Table 1. Renal anemia indicator data by CKD stage group
Indicator CKD stage
1 2 3 4 5
Hb, g/L 134+16 146120 122+423"* 99+20* 99+19*
RBC lifespan, days 122450 112426 90+32* 88+28* 60£24*
EPO, IU/L 9.0+4.1 7.7449 11.1+5.7 10.644.5 7.2+47

Ret/10° uL

Ferritin, ng/mL
Folic acid, ng/mL
Vitamin B12, pg/mL

0.07 (0.05-0.07)
99 (60-178)

10.2 (8.7-16.1)

402 (364-541)

0,06 (0.05-0.09)
161 (109-329)
13.4 (8.5-15.5)
434 (415-503)

0.07 (O.U-l—ﬂ, 1 )
283 (143-448)
14.2 (10.3-18.4)
517 (394-837)

0.05 (0.04-0.07)
149 (79-378)

15.6 (14.2-18.2)
540 (438-723)

0.04 (0.03-0,05)*
203 (115-390)
15.6 (14.9-18.4)
509 (404-965)

* Significantly shorter than CKD stage 1 (p < 0.05).
RBC lifespan, serum EPO, and (Hb) data are means + SD. Serum ferritin, folic acid, vitamin B12, and Ret data are medians

(interquartile ranges)

Hb, hemoglobin; CKD, chronic kidney disease; RBC, red blood cell; EPO, erythropoietin; Ret, reticulocyte count.

Jiu-Hong Li, Jun-Feng Luo Kidney Blood Press Res 2019;44:1158-1165



Ypemua u runokcusa — camoctofatTenbHble ¢aKTopbl MHAYLMpYIOLLMe
3PUNTO3U3 U OKUCANUTE/IbHO-BOCCTAaHOBUTE/NIbHbIN aucbanaHc B
3pUTPOLUTAX

Fig. 7. Disturbance of -

red blood cell (REC) | “vur | A Healthy RBC

homeostasis by uremia « + Caiclum

and hypoxensia. Ypm’ stidyiserine

(i
(A) Under pormal o
conditions, healthy

RBC maintain a normal
calctum  influx and a
physiolagical  balance
between rechuced
glutathione (GSH)
and  reactive  oxygen
species (ROS). Undes
these  circumstances,
phosphatidylserine
(PS) 15 located ot the
inner leaf of the RBC
cell membrane and
not exposed to the
extracelluiar miliew (B)
In CED, ureile toxing

(UT), swch as indoxyl C .'
sulfate (1S) accumulate; .
mlfae (1S) accumlate A CKD RBC
In  addition, a low Seu?
hemoglobin oxyeen
saturation (hypoxemia) Flg 5. ROS production in response to 1S -
ey~ U 3 5 : - Normoxia
Is observed In anumber and hypoxia. RBC obtained from healthy - B Hypoxia
of patients. These conditions in CKD RBC, favor an increased caloum influx and co . d R i 2 ypo!
arte - S “Bate X
intracellular calcm concentration. With the cellular redox state-nmintained, the amou subjects (n=10) were treate with different »

s

increases and GSH recyling is impaired. When the redox balance is disturbed, high Rt concentrations of IS (0.01, 0.09, 0.17 mM) for

the normal cellular machinery, eventually triggering the translocation of PS to the | 24h at 37°C in an incubator with controlled -

that initiates RBC death (eryptosis), (C) Undertaking further study are necessary to w . artial d s g 30 "
ceramide formation under uremic and hypoxemic conditions, and 2. the tmpact of bloc oxygen partial pressure under normoxic é . T
the uremic toxins into RBC via organic anfon transporter Z {0ATZ) on cell homeostas (: 1% 0_' [\\-'h!tl‘ b;m;] or hypOI\'lC [5‘11’) O:] § 20 —
BioRender (hitps:/ /app.biorendercom) (black bars) conditions. Control RBC (CON- 3..,

RBC) were incubated with TRIS-Glc-BSA in § 101

normoxia and hypoxia. ROS production was

analyzed by flow cytometry through DCFH- o L,

o aoe
DA probe fluorescence and results were SO
Indaryt Sultate (mAl)

represented as Mean Fluorescence Intensity
(MFI). **p<0.01; ***p<0.001 between
normoxia versus hypoxia in the same group. ##p<0.01; ###p<0.001 between CON-RBC vs. IS concentration

in the same group (normoxia vs. normoxia; hypoxia vs. hypoxia)

>.5. 10zoni and . k. DIas Uremia and Hypoxia Independently Induce
Eryptosis and Erythrocyte Redox Imbalance Cell Physiol Biochem 2019;53:794-804
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Fig. 2 Plasma oxidative stress. The level of d-ROMs was significantly
increased in the plasma of the UNX-Thy1 + Vehicle group compared
with the Sham group. CERA. treatment in the UNX-Thy1 group
tended to decrease the levels of plasma d-ROMs. Values are shown as
mean + SEM. *, P < 005 (Tukey's test). Sham, n = 5; UNX-Thy1 + Vehicle,

I \ CERA, n=6
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Fig. 4 Erythrocyte turnover. a Biotinylated erythrocytes significantly decreased in the UNX-Thy1 + Vehicle group compared with in the Sham
group, CERA. treatment in the UNX-Thy1 group significantly suppressed the decrease in biotinylated erythrocytes in circulation. b Although there
was no statistical significance, total bilirubin in the plasma of the UNX-Thy1 + Vehicle group tended to increase compared with that in the Sham group.
CERA. treatment in the UNX-Thy1 group tended to decrease plasma total bilirubin. Values are shown as mean + SEM. *, P < 005 (a, two-way ANOVA
followed by Tukey's test; b, Tukey's test). Sham, n =5; UNX-Thy1 + Vehicle, n =6; UNX-Thy1 + CERA,n=6




Ob6bi4Hble BONPOCHI Npu Bblbope
npenapaTa

1. be3onacHOCTb
2. DPPEKTUBHOCTb

3. [MpaKTnyeckme BoNpoCbl NPMMEHEHNA —
KOMY U KaK, KOHBepTauusa

4. YnobcTtBO
5. CroumocTb

CERA:
Kakue octanmcb BONpochl?
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Fig. 3. Estimated annual observed total time (a) and costs (b) for ESA therapy under current practice conditions
and for C.E.R.A. in a center of 100 patients. Time saving: assuming 100% adoption of once-monthly C.E.R.A;
cost saving: including costs for healthcare staff and usage of supplies, excluding utilities and drug acquisition
costs.
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CERA — COXPAHAET CBOWCTBA NMPU KOMHATHOMW
TEMMEPATYPE

I\/IMpu,epa MOXET XPaHUTbCA BHE XON104NJ/IbHNKA B TEHEHNE 1 mecauya

Cpok xpaHeHUs1 Npu KOMHaTHOW TeMmnepartype
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HapyweHne xonoa0Boi Lenu He NPUBOAUT K HapyLLUEHUIO CTabuIbHOCTH

MOJ1EKY/Ibl N aKTUBHOCTW MPeErnapaTta



NMPEMMYLLECTBA CERA MO CPABHEHNIO C APYTUMMW 3CA
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NHbopmaumna npeaoctaBneHa B KayectBe MHPOPMALMOHHOW U
obpa3oBaTenibHOM NoaAepPKKM Bpavyen. MHeHuMA, BbiICKa3aHHblE Ha chanaax
N B BbICTYNJIEHUN, OTPAXKAOT TOUKY 3pEHUA AO0KNAAYNKA, KOTOPAA He
06A3aTeNbHO OTparkaeT TOYKY 3peHna KomnaHmm AO «P-Qapm».



CNACHUBO 3A BHUMAHUE




