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MpuunHbI HePpOoreHHOU aHeMUun

. YrHeTeHue 3puTponossa (MHriMbuTopsl,
BOCNaJieHne, rmnepnapaTmpeos, aaatoM1MHO3 1 ap.)

CHUMKEHMEe NPOoAo/TIKUTENBHOCTU XKU3HU
apuTpoumtoB (Makcmmym 70-90 aHewn)

N3meHeHne peppoKUHETUKU — BeAYLLUA MEXaHU3M
BOCMa/sieHne 1 aKTuBauma rencManHa

HepocTtaToyHaAa NnpoayKumAa spuTponosTUHa
(HaumHasa ¢ XbI1 4 cT. Koppenauusa mexxay ypoBHeM
MO n remornobMHOM nc4yesaerT)

He Bce ¢paKkTOpPbI PAa3BUTUA aHEMUN ABNAIOTCA
MoanPUUUPYyEMbIMN HA UHANBUAYAIbBHOM YPOBHE



BOMPOCbI ®U3NO/I0TUN



YpoBeHb 310 mexaHu3mbl perynauuu

lnasHbIN perynaTop - TKAHeBOe napuuasbHoe AaB/ieHue
Kucnopoaa B TKaHAX (p02), kKoTopoe 3aBUCUT OT KOHUEHTpaU MK
remornobuHa, aprepuansHoro pO2 n cpoacrtsa remornobmHa K
Kucnopoay

pO2 B MO3roBOM C/10€ NOYKM MaJ1I0 3aBUCUT OT KPOBOTOKA,
NO3TOMY NOYKN Hanbosiee 06 bEKTUBHbBIN CEHCOP TKAHEBOM
reMMYeCcKOW r’MNOKCMK Y 340P0OBOrO

MoTpebneHmne noYkamm KNCNOPOAA M3MeEHAETCS NapannenbHo
Pa3BUTUIO HEPPOCKNEPO3a, MOITOMY OHWU NepecTaloT aJeKBaTHO
pearnposaTb Ha aHeMuto (Mo2ym, Ho He xomAam)

Kakne-nnbo aeno ana MO OoTCyTCTBYIOT, OH CEKPETUPYETCA Cpa3y
nocne ero CUHTe3a



AKTUBaLMA peuentopa K 3pUTPONO3TUHY

D EPO

1. AHTManonTtos
2. OnddepeHumpoBKa
3. Mponndepaunsa

Cell Membrane

Nucleus ' 1

Anti-apoptosis

Proliferation

Anti-apoptosis
Differentiation

Proliferation

Cekpetupyembiit MO yTmanMsmpyerca nocpeacTsOM IHAOLMUTO3A U Pa3pyLUEHUA B
IN30COMax Nocsie coegmMHeHUA CO CBOMMMU peL.enTopamum.

[NaBHbIM MexaHu3m nponoHraumm ana pudllO — CHM3UTb CPOACTBO K peuentopy
(caenatb ero Heyaob6oBaprUMbIM)

MCTOUYHMK KapTHMHKK: https://www.pinterest.com.mx/pin/413697915753348310/



[1haH

pPuYdl10 uctopma noasaeHNA, HOMeHKAaTypa
[Mpobnembl KAMHMYecKoro noasneHma py3M10

CpaBHUTENbHbIN aHaNU3 PEKOMOUHAHTHbIX
3MO3TUHOB

MeTOKCUNONUITUNEHINNKONb-2MO3TUH beTa:
BOMNPOCbI KOHBEPCUM

Puy2l10 n rencnanH
PasHoe



P4aM0O: UCTOPUA NOABNEHUA,
HOMEHKJ/IATYPA



BbipeneHue 30O yenoseka u cuHtes pydlo

1977 Takaji Miyake, Charles Kung, and Eugene Goldwasser Bbiaenmnm u
OYMCTUIN YENOBEYECKUIN IPUTPONOITUH U3 MOYMN BONbHbIX aniaCTUYECKOMN
aHemuewu

1983 aBe rpynnbl y4eHbix (noa pykosoactsom Fu-Kuen Lin n Kenneth
Jacobs), KnoHupoBanu n akcnpeccmpoBanu reH Yenoseyeckoro MO KneTKax
AMYHMKA KUTAaUCKOro XOMAYKa, YTO NO3BOAMNO NoAyunTb pu3dlO

1986 Joseph W. Eschbach c konneramu B CLWA, Christopher G. Winearls ¢
Konneramu B AHIMKM Nokasanu, 4to py3lO moXKeT KoppeKTUpoBaTb
aHemuto npu XbIT

1989 nepsbi peKOMOUMHAHTHbBIN YeN0OBEYECKUIN 3PUTPOMOITUH NONYYUN
pa3peweHune FDA gnsa neyeHna HepporeHHOW aHeEMUU



MaTeHTHaA 6opbba: anbda u berra

YTO naTeHTOBaATbL?:

1. [lNlocnenoBaTeNbHOCTb AMUHOKUCAOT

2. CocTas

3. [eHHaA nocnepnoBaTe/IbHOCTb

4. [lpouecc nponsBoAaCTBa

5. MeTtoa ncnonb3oBaHUA
Mepsbiit naTeHT, Utonb 1987 BTropo# nateHT, oKTAbpb 1987
- BblaeneHne 1 04UCTKA - [eHeTnuecKas

nocnenoBaTe/IbHOCTb

yenoseyecKoro 30O, nateHT
SR yenoseyeckoro 310, naTeHT
Ha «cocTaB» («composition of Ha NPOWN3BOACTBO

matter»)



[MpuHUMN Ha3BaHUA

9NO3TUH - 3TO MEXKAYHAPOAHOE HEMATEHTOBAHHOE
Ha3BaHUWe nekapctea (INN) ana pekombuHaTHOrO
4eN0BEYEKOITOo 3PUTPONO3TUHA U3 KNETOYHOMN NNHUN
3YKapUOTOB, YbA aMUHOKUCNOTHAA NOCAeA0BaTeNbHOCTb
NAEHTUYHA S3HAOrEHHOMY Ye/10BeYEeCKOMY 3PUTPOMO3TUHY

lpeuecKkan 6ykBa — 0603Ha4yeHMe BapuaHTa OPUTMHAIbHOM
cmecu n3opopm (KoTopble OTAMYAOTCA CTENEHbIO
MUKO3NANPOBAHNA U CPOACTBOM K peLenTopam u
Nnepmoaom NoJyBbIBEAEHUSA ), YNCNO KOTOPbIX MOXKET
poxoantb Ao 14

MpucrtaBKka — 0603HaYEHME TOrO, YTO ECTb USMEHEHUA B
aMWHOKUC/IOTHOW NOocneaoBaTE/IbHOCTU OCHOBHOM
MOJIEKYbI



TUnbl pPEKOMOMHAHTHbIX 3MO3TUHOB

/ MHHOBALUWMOHHBIE
IMO3TUHDbI

MaTeHTOBaHHble

OopuUrMHanbHble NpenapaTsbl,

MMeloLme B OCHOBE

cybCcTaHumIo, KoTopas

aBnseTca pepepeHcom aAna
61oaHanoros (3N03TUH

k anbda, beta, omera)

!

SMO3TUHDbI
MpenapaTbl C UAMEHEHHOM
bapMaKOKMHETUKOM
(napbonoatnH anbda, METOKCH-

\ MEr-anoatuH 6eTa)

[ BMONOTMYECKU YNTYHLLEHHBIE \

4 )

HOBbIE OPUTUHA/IbHbIE
IMO3TUHDbI
ABTOHOMHO CO34aHHbIN
NPOAYKT, (3M03TWH TeTa)

- J
4 )

9MO3TNHbI BUOAHANOIAU
MpenapaTbl C AOKAa3aHHOM
NOEHTUYHOCTBIO K
pedepeHCcHoMy
WHHOBALMOHHOMY
3Mo3TUHY (3N03TUH anbda,

/ KO-MAPKETUHIOBbIE \

IMO3TUHDI
buonaeHTn4YHbIE,
npoussegeHHble n3
OAHOro MecTa Kak 1
OPUTMHANbHbIN NPOAYKT,
OT/INYAKOLLMIACA TONBKO

\ 3eTa, Kanna, 1ambaa)

\ Ha3BaHMem bpeHaa /

4 KOMMPOBAHHbIE 3MO3TUHbI N\

J

\_

MpenapaTbl NPOM3BEAEHHbIE U
npoAatowmecs B CTPaHax B KOTOPbIX
OTCYTCTBYIOT CTPOrMe 3aKOHOAaTe/bHble
npaBuaa oa06peHUsa NeKapCTBEHHbIX
npenapaTtos

J

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



MPOBJIEMbI KIMHUYECKOIO
NMPUMEHEHUA



B uenom y naumeHToB, nonydaswmnx pu43llO oTtmevaeTca
CHUXXEHNE PUCKA CMepPTH
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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



PKU namenuslimne otHoweHume K py3llo

NUccnepgosaHue o3bl O2CA [emornobuH |Puck

NHCT Besarab 460 vs 120 126 vs. 103 |O6waa netanbHOCTb
1998 epo a ME/kr/Hepn B/B 1.27 (1.04 - 1.54)

(N = 1265) unm n/K

CREATE Drueke 5000 vs 2000 130 vs. 114 |O6wan neTtanbHOCTb HET
2006 epo B ME/Hep, pPasHULbI

CHOIR Singh 2006| 11,215vs 6276 (126 vs 113 O6Lwaa netasbHOCTb
epo a ME/Hen n/K 1.48 (0.97-2.27)

(N = 1432)

TREAT Pfeffer 104-305 125 vs. 106 |O6wwan netasbHOCTb

2009 darbe a (N
= 4038)

MKr/mec n/K

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

He Hapo HOpmanusoBbiBaTb remornobuH ntobbimu cpegcrTsamm




1986 r.: [lepBble 0CNOXKHEHMNA NPU BBEAEHUN
puydl10 y nauneHTOB Ha remogunannse

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

* 1 naumeHT ann3oa, runepTeH3NBHOM
3HUedanonaTnmn

e 2 naumeHTa Tpomb603 A-B ductynbl

Winearls CG n ap. Lancet 1986; 328:1175€8.



1989 Ill pa3a mynbTULEHTPOBOIO KAMHUYECKOTo nccnegosanma pyudlo

* 333 nauueHTa UCXoAHbI reMaToKpuT meHblie 30%

e [103bl puy3MO 150 nnum 300 ME/Kr x 3 p/Hen B/B B KOHLe uccnegosaHma 75 ME/Kr (12.5 - 525
ME/Kr)

*  UcxoaHbin remaToKpuT (0.223 + 0.002) nosbicunca go 0.35, 6onee yem Ha 0.06 B TeueHune 12
Heaenb y 97.4% nayneHToB.

* TpaHcody3mm (1030 3a 6 mec A0 Hayana Tepanum) NPEeKPaTUINCL y BCcex BoNbHbIX Yepes 2
mecaua

* 68 NaUMEHTOB C NeperpysKou Kenesom - CHmxKeHue pepputmHa Ha 39% nocne 6 mec
Tepanuu

e OtcytctBue apdeKTa Npm AONO/IHUTENBbHbIX NPUYNHAX — MHnenodnbpos, dnbposunpytowmin
OCTENUT, OCTEOMMUETIUT, OCTPbIE UIN XPOHUYECKNE KPOBOMOTEPH

Muanrua 5%;
Aedunuut kenesa 43%;
MosbiweHue ALl 35%;
Cypoporu 5.4%.

He6onblioe HO fOCTOBEepHOE NOBbILWEHUE KpeaTUHUHA, Kaaua, pochaTtos n TPom6oLUTOB

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 Il multicenter clinical trial.
Ann Intern Med 1989;111:992e1000



BbI}KMBaemMocCTb 3aBUCUT OT A03bl

(yHuBepcanbHbiK 3aKOH papmaKkonormm)

KymynsTuBHaA A03a 3N03TUHA anbda U BbIXKMBAEMOCTb
(NHCT Besarab, 1998)
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Cxiginaidrtos === BB C.E.R.A. MNogaepxusaer ctabunbHblii
Intravenous C.E.R.A. maintains stable haemoglobin levels in patients ypoBeHb remornobuHa Y NaUMNeHTOB Ha

on dialysis previously treated with darbepoetin alfa: results from

STRIATA, a randomized phase I11 study AWa/in3e KotTopbie A0 3TOro n1e4nauncb
Bernard Canaud', Giulio Mingardi®, Johann Braun’, Pedro Aljama®, Peter G. Kerr®, Francesco Aa p60n03TM HOM an bd)a: pe3yn bTaTbl U3
|.ncn‘ll:||i"'..li‘m.w;.)pc Villa’, ““::Illll Van Viem®, ‘:\l;m‘ W \1;‘.“1:'1‘1)‘-;1"..(':'&!«: Kcrtuiﬁ-ﬁucé"' ;:I:l Ulrich PKM 3 cTaAM n STRIATA.

Beyer'” on behalf of the STRIATA Study Investigators®

16 1 - C.E.RA Q2W
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T e B L
BL 1 2 3 4 5 6 7 8 9 10 11 12 Final

Month of study visht

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

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



[1lpU4YMHbI NeTanbHOro Ucxoaa
B nccnenosaHum STRIATA.
N3meHeHMe cneKTpa NPUYNH B
3aBUCMMOCTM OT YPOBHA
remorno0obmnHa

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)

9.7 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)
12.2 Pneumonia aspiration (DA)
12.6 Cardiopulmonary failure (C)
12.9 Cerebrovascular accident (DA)
14.8 Ventricular fibrillation (C)
149 Intestinal infarction (C)

15.6 Cerebral haemorrhage (C)

¥Maximum 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.



0O606wWwEHHbIe aaHHble 13 PKWN 3 ctaanun oueHMBaoLWKUX
Ha3Ha4yeHue C.E.R.A. CyactoTtomn 1 pa3 B mecsl, y NaumMeHToB
nosyyatowmx remogmanus (n 2060)

YBennyeHume 4actoTbl
cepaevyHO-CoCYAUCTbIX

Cardiac AEs

Serious CV AEs

Ao3bl (1) u HU3KOM

2] il | remornobuxe (2) — paHHble
§ . Tombosmbolic AEs meTaaHagusa 13 PKU

L
0
I 1

Vascular AEs

u__—_—-L'_-._—-_
" 1 2 8.4 8 3

1 2 3 4 5 2 3 4 2 3 4 5
Dose (mg) Hb (mg/dL) CRP (mg/L)
Quintile Quintile Quintile
Quintites 1 2 3 B 5
C.ERA dose (mg) <70 70-110 110-125 125-185 »185
Hb (g/dL) <1065 10.65-11.2 11.2-117 11.7-1225 >12.26
CRP (mg/L) <2.26 226414 4.14-T21 7.21-14 >14

OC/I0XKHEHUW NPU HapacTaHUU

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 ix

shown by quintiles of Hb, CER.A. dosec and CRP, AF

adverse cvent, C.ER.A. continuous erythropoictin receptor
activator, CRP C-reactive protein, CV crdiovascular, Hb
hemoglobin

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



[TONYUHDI

1.0cnoxKXHeHus, 2.CocTroaHuA, npusoaawme
obycnosneHHblie pudO K pe3ncTeHTHOCTH

* [losblweHne A/l * HeaaeKkBaTHbIV Ananns

* Tpomboambonuyeckue e BochnaneHue
OCJ/IO}KHEHUS

* OcTpas sHuedanonaTms u * [vnepnapatupeos
CYAOPOXHbI CUHAPOM o ANIIOMUHO3

* [lpexoasawmi TpomboumnTO3

* CHwKeHune adpPeKTUBHOCTH
Anannsa

* [uUnepkannemma
* [unepdocharemms
* HeoaHruoreHes

e OYHKUMOHANbHbIN AePNUnNT
xenesa

Pe3synbrar:
HapacTaHuMe pUCKOB MHCYAbTA, NPOrpPeccMpoBaHNA OHKOMOTUYECKUX
3aboneBaHni, Tpomb03a cocyamMcToro A0CTyna
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Dose of Erythropoiesis-Stimulating Agents and Adverse
Outcomes in CKD: A Metaregression Analysis

Inannis Koulouridis Mansour Alfayvez, MD, Thomas A. Trikalinos, MD, Ethan M. Balk, MD, MPH, Bertrand L. Jaber, MD msEd]

iiniim@ Full Tet FPDF  Images  References  Supplemental Materials

Background

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

Study Design
Metaregression analysis examining the association of ESA dose with adverse outcomes independent of target or achi-
hemaglobin level.

Setting & Population

Patients with anemia of CKD irrespective of dialysis status.

Selection Criteria for Studies

We gsearched MEDLINE (inception to August 2010) and bibliographies of pubt analyses and selected
randomized cantralled trials assessing the efficacy of ESAs for the treatr 13 in adults with CKD, with @ minimum
3-month duration. Two authors independently screened citations ar- «relevant data. Individual study arms were

treated as cohorts and constituted the unit of analysis.

Predictors
ESA dose standardized to a weekly epoetin 7 _awalent, and hemaoglabin levels.

Outcomes
All-cause and cardiovascu'-. mortality, cardiovascular events, kidney disease progression, or fransfusion 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, 1.08; 95% CI, 1.02-1.18). First-3-month ESA dose remained significant after adjusting for
first-3-month mean hemodglobin level (IRR, 1.48; 85% CI, 1.02-2.14), as did total-study-period mean ESA dose adjusting for
target hemoglobin level {IRR, 1.41; 85% CI, 1.08-1.82). Parameter estimates between ESA dose and cardiovascular
maortality 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 cardiovascular complications
independent of hemoglobin level.

Ecnn cpegHue fo3bl 3NON03TMHA bonblue
10000 ME, TO He3aBMCUMO OT YPOBHA
remornobnHa OTHOCUTENbHbIN PUCK
cmepTn nosblwaetca (IRR, 1,41-1,48)



YPOKWU

1. HW3KMM remornobuH — GaKTop PUCKA OCIOXKHEHUMN
2. HopmanmnsosbiBaTb remornobmnH Henb3s

3. [haBHadA noab3a C NO3NUUN A0KA3ATENbHOM
MeANLMHbI — CHUXKEHUE PUCKA reMOoTpPaHcdy3mnm

KTo B rpynne pucka:

1) Hwu3Kaa 4yyBCTBUTENIBHOCTb U BbICOKME A03bl pYI10
2) bbicTpas KoppeKuusa remornobuHa

3) OHMK B aHamHe3e

4) OHKonornyeckue 3aboneBaHnA B aHaMHe3e

5) AunchyHKUMA cOCyanUCTOro A0CTyna
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Dose savings In-Depth Climical Review A __M__
Study  StudyDesign % (95%Cl)
P . A meta-analysis of the relative doses of erythropoiesis-stimulating
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-'20" 0 '210 ' 40 6IO
Dose Savings (%)
% = percentage; 95% Cl = 95% confidence interval; RCT = randomized controlled trial;
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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.

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



CpegHue o3bl pu3MNO B 3aBUCUMOCTM OT cnocoba
BBeaeHuA n/K unu 8/8 (no aaHHbim 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).

CyTOuHbIe KonebaHusa
3HAOreHHoro yposHsa 30
Y 340pOBbIX UL,

B ngeane HasHaveHune py3llO
AONKHO MOBTOPATb CUTYALULO
HebOoNbLMX CYTOUYHbIX KoiebaHUn,
HO Ha MPAKTMKE 3TO HEAOCTUXNMO

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



Mocne ogHOKpaTHOM MHBbeKLuun pudo (50 ME/Kr) mbi
co3paaem cynpadusmonormyeckmue KOHUEeHTpaLuu
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J. Brockmoller et al. Br. J. clin. Pharmac. (1992), 34, 499-508
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Puck HebnaronpuATHbIX cObbITUI Bbille Npu B/B
BBeaeHun pudl0, 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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Number of patients at risk
w 5335 46260 ECS 4 32903 29224 27288 22139 18684 15203 13511 22048 24123 20382 17601 15713
sC 4677 apis 1458 2519 2607 2381 1584 1697 1409 1242 2295 2033 1797 1510 1355

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 (#=30.344; P<0.001).

Daniel G. Wright u gp. 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
BblpaBHMBatOLLLAACA
KOHLLeHTpauusa

B) ognHaKoBbIN
NnabopaTopHbIN OTBET
(NnpupocT peTnkynoumnTos)
BHE 3aBMCMMOCTM OT cnocoba
BBEAEHMA

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



LLENEBOW YPOBEHb
FTEMOI/IOBUHA

3mo mom onmumasbHbIll YPOBEHD,
KomopeblU no3eosnsaem nayueHmy eecmu
0b6bIYHYI0 019 HE20 X CU3Hb, He Npusooum
K 0eKomneHcayuu co CMopoHbl Opy2ux
OpP2aHOB U cUCMeM, d MAKIKe K PUCKY
OC/OMCHEeHUl

C no3numnm GU3NoN0rMm U OPraHOB MULLIEHEN

1. Co34aéT ONTUMaNbHbIE COOTHOLWIEHUA MeXKAY TPAHCMOPTHOU EMKOCTbIO
KPOBW N BA3KOCTbIO (A8 CO3aHMA YCIOBUIA MaKCUMa/IbHOM OKCUreHaumu
nepudpepunyecknx opraHoB 1 TKaHel Npu MUHMMANbHOM paboTe cepaLa

2. Co3pa€T onTUMasibHble YCA0BUA A5 OKCUTeHAWMMU NOYKN U MAaKCUMANbHO
3¢pPeKTUBHOro noyeyHoro NAasmatoka (nnasmaroka B agManusarope)
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Mupuepa®

Me:xnyuapozlnoe HEHNATEHTOBAHHOEC HAZBAHMHE

XuMHYECKOoe HAZBAHHKE
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Cmanoapmubiit pexcum 003uposanus

JlekapcrBennas gopma
Hauuenmbz. He noayuarwue CMmuMyaIAmop 3pumponos3d 6 HACMOAWee 8PEMA

PacTBop /u1s BHYTPHBEHHOI'O H 10,
j THayuenmui, He Haxodawuecs Ha ouaiuze

Pexomenoyemasn nauarvhas oosa: 1.2 mxr/xr n/k 1 pa3 8 mecau, uenesoit Hb >110 r/n (6.83

MMOJIb/11). Bo3amodkeH anbTepHATHBHLIH PekKHM 103MpOBaHKs npenapara Mupuepa” B

HavanbHOI 03¢ 0.6 Mkr/kr B/B wiu n/k | pa3 s 2 uenenu[ uenesoit Hb >110 /7 (6.83 mmons/n).

Iayuenmui, Haxooswuecs na ouaiuze
Pexomendyemasn nauarshas ooza: 0.6 mxr/kr 8/ wnn n/k 1 pas B 2 nenenu, uenesoit Hb >110

/11 (6.83 mmons/n).




Mepunop nonysbiBegeHUA (4)

- elcTBylOLLEE
£ A yrow, M + M
: | BELLLEeCTBO

m. B l '

B/B MN/k
VA 3N05TUH anba? 6.8+0.6 19.4%2.5
- 9n0sTnH beTa? 8.8+0.5 24.2+2.6
S fﬁ:qf;”ow” 25.3%2.2 48.8+5.2
CERA! 133 +9.8 137 £21.9

CPABHUTENIbHbIXA AHANU3
PEKOMBUHAHTHbIX 3MNO3TUHOB

1Dougherty et al 2004
’Halstenson et al 1991
3Macdougall et al 1999

Topf 2008



Ob6blyHble BONpoCbl Npu Bbibope
npenapaTa

. be3onacHoCTb
. 9PPEeKTUBHOCTL

. [NpaKTnyeckme Bonpocbl NPUMEHEHNA —
KOMY U KaK (KoHBepTaumA)

. YpobctBO
. CtoumocTb



0606LwEHHBbIEe aaHHble 13 PKU 3 ctaguu oueHmnBalowmx HasHayeHue C.E.R.A. C
yactotoM 1 pa3s B mecAl y NauuMeHToB noayyatowmx remoguanus (n 2060)

ESA CERA CERA
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stability. Across all studied subgroups, a large majority  cardiovascular, L lower, NT-proBNP  N-terminal
of patients (76-80%) exhibited hemoglobin stability  pro-B-type natriuretic peptide, U upper

(hemoglobin concentration within +1 g/dL from screening

F. Locatelli u ap. Adv Ther (2016) 33:610-625
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Continuous erythropoiesis receptor activator (CERA) for the

anaemia of chronic kidney disease (Review)

27 uccnepoBaHunii n=5410

O6wan netanbHOCTb

OcCHOBHbIe cepae4Ho-cocyamcTbie cobbITUA
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Saglimbene VM et al Cochrane Database of Systematic Reviews 2017, Issue 8.



Continuous erythropoiesis receptor activator (CERA) for the

anaemia of chronic kidney disease (Review)

9dPEKTUBHOCTb HE OTANYAETCA, Pa3HULLA MO
BAnaHnto CERA Ha KanHM4ecKmne ncxoabl nNo
CPaBHEHWUIO C APYTMMUN 3NOITUHAMM MMEET
HU3KYIO CTENEHb AOCTOBEPHOCTHU

¢ CpaBHMTeJ'IbHaFI Be/IM4NHA A03bl HNXKE MO CPAaBHEHUIO C
AMNO3TUHaMMN KOPOTKOTO LI,GVICTBVIFI

* OcobeHHOCTUN KoppeKLUM A03bl NpenapaTta npu
CPaBHEHUU ¢ apbONO3TUHOM: pexKe TpebyeTcs
MOBbILWATb, HO Yalle CHUXATb A03Y

Saglimbene VM, Palmer SC, Ruospo M, Natale P, Craig JC, Strippoli GFM.
Cochrane Database of Systematic Reviews 2017, Issue 8.



METOKCUNONUNITUNIEHTNTUKO/1b-
9MNO3TUH BETA: BOMNMPOCHI
KOHBEPCUU
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B BLOOD AND BLOOD FORMING ORGANS
B03 ANTIANEMIC PREPARATIONS

B03X OTHER ANTIANEMIC PREPARATIONS
B03xXA Other antianemic preparations

ATC code  MName oDD U Adm.R  Note
BO3XA01  erythropoietin 1 TU P
BO3XA02 darbepcetin alfa 4.5 mcg P
BO3XADZ methoxy polyethylene glycol-epoetin beta 4 mcg P

BO3XA04 peginesatide

List of abbreviations

Last updated: 2017-12-20

KoHBepcua manbix go3s pud10 B Mupuepy:

250 ME =1 mKr

3000 ME (Hepn) = 3000/250=12 mKr (Hen)=48 mkr/mec
4000 ME (Hea) = 4000/250=16 mKr (Hen)=64 mKr/mec
6000 ME (Hepn) = 6000/250=24 mKr (Hea)=96 mKr/mec




[MpuBAeKaTeNbHbIN KypC KOHBEPCUM ANA nepexoaa C
BbICOKMX 003 p4IIMO Ha METOKCUNOAUITUNEHT/IUKONb-
3n03TnH 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 (IU/week) (ug/month) Convirslon CERA dpse P value Me?m df)sc P value
factor at conversion ~ versus  during follow-up  versus dose
(95 % CI) (mean + SD) SPC (mean + SD) at conversion

<40 <8,000 31 J120 25.3 (19.1-31.5) 0.180 79.44 <0.05

40-80 8,000-16,000 20 J200 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 HasHaueHue Mupuepbl ¢ Yactoton 1 pas 8

maintains stable hemoglobin levels in chronic kidney
disease patients not on dialysis: the observational MECAL, KOPPEKTMPYET N NOAAEPKUBAET

study MICENAS I CcTabunbHbIM remornobumH y naumMeHToB, He
Alberto Martinez-Castelao’, Aleix Cases’, Elisabeth Coll’, Jordi Bonal®, Josep M. Galceran®, nonyqa IOI.I.IMX AM anus

Joan Fortf, Francesc Moreso', Josep-Vicens Torregrosa’, Lluis Guirado’, Pilar Ruiz’,
Investigators of the Micenas Il study*

! Servicio de Nefmlogla. Hospital Universitan de Bellwitge. Barcelona; * Servico de Nefrologia, Hospital Clinic. Barcelona; * Servicio de
Netrologla. Fundackd Puigvert, Baroelona, * Servicio de Nefrologia. Hospital Germans Trias | Pujol. Barcelong; * Servcia de Netrologia
Fundacion Althaia. Manress, Bargelona, * Servoa de Nefrofogiae. Maspral Vel d'Hebron, Barcelona, 7 Servico de Netrologla. Hospital

Dos oe M3qg. Barcalona
Nafrninaia 2015 368/1v8N.A

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. (ug/month) as recommended
in the C.E.R.A. SPC 1=l 200 360
Monthly dose of C.E.R.A. (ug/month), median 5 (50-100) 5 (50 150) T00 (30.250)

(minimum-maximum)
Monthly dose of C.E.R.A. (ug/month ), meansSD | 725+184 79.5+22.7 105.0+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



oo 3¢dPeKTUBHOCTb NPOCTOM CXEMblI
Efficacy of a Simple Dosage Scheme to Convert From Shorter-acting
Erythropoiesis-stimulating Agent to Continuous Erythropoietin KOHBepCUu A03UPOBOK Y NAaLLUEHTOB

Receptor Activator in Kidney Transplantation Patients
nocne TpaHCN/N1aHTaUnUN NOYKHUN

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 I'IepBbll‘/JI mecay Yawe npmnuxoanaiocb
1 month 3 months 6 months 12 months

CHU}KaTb O03Y

Oincrease dose ®Decrease dose

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

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



ROHBepcuAa Ao3bl. BbiBoAabl

1. lpwn nepexoge ¢ KOPoTKMX pu3alO Ha CERA
3aKOHOMEPHOCTb YMeHbLUEeHUA NepBOHaYaibHO
PACCYNTAHHOM A03bl ANA NPONOHTUPOBAHHbIX
NoBTOpAeETCA

2. OcobeHHO 3TO aKTya/IbHO ANA BbICOKMX A03
pu3al0O

3. [na npeaynpexaeHna «0BepLIyTOB» Ba*KHO
HauyMHaTb nedyeHune c eeegeHmna CERA 1 pas B 2
Hed U CBOeBPeMeHHO KOHTPONUPOBATb
remornobunH Ao oyepeaHOro BBeAeHUA
npeanMcaHHoOM A03bl



Twice-Monthly Administration of a Lower Dose of Epoetin

ternatonal Sockety der Apierei

Beta Pegol Can Maintain Adequate Hemoglobin Levels in

Hemodialysis Patients

Yuki Morikami,' Akira Fupmon,' Shioko Okada,” Mai Kumei,' Noriko Mizobuchi’

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

and Makoto Sakar

Ha3sHauyeHue CERA 2 pa3a B mecAay B
MeHbluen ao3e (No cpaBHEHUIO C
BBegeHuem 1 p/mec) nossonser
noaaep*KnBatb aAeKBaTHbIN
remornobuH

MepekpécTHoe nccneaoBaHue: ase rpynnbl 60nbHbIX 1 pa3 B mecay 1 2 pa3a B mecsu,
yepes 6 meC — KPaTHOCTb Ha3Ha4YeHMA Mmexay rpynnamm meHAeTcA
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MNO3TUHDbI U PENYNAUUA XKENNE3A



9N03TUH-0NOCPEA0BaHHbIN MEeXaHU3M perynaumm
3puTponoasa: IAMO-3putpodpeppoH-rencnanH-Kenes3o
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FIG.2. Changes in biomarkers of iron
metabolism induced by darbepocetin-a and
continuous erythropoictin receptor activa-
tor during the study period. Ferritin (a, b):
transferrin saturation (c, d); sTIR (e, f):
hepadin 25 (g. h). sTIR, soluble trans-
fermin receptor. *P<005. **P <001,
***P <0001 and ****P <0.0001 arc vs
baseline.

N Odap6bonoatnH u CERA ctabunusupytor
3puTponoas, ogHako CERA 6onee
apPeKTMBHA B MOOUAM3aLUN Kene3a U3
neno

S Onuma et al. Therapeutic Apheresis and Dialysis
2015; 19(6):582-589
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Ob6blyHble BONpoCbl Npu Bbibope
npenapaTa

1. be3sonacHoOCTb
2. 9PPEeKTNBHOCTL

3. [MpaKTnyeckme Bonpocbl NPMMEHEHNA —
KOMY U1 KaK, KOHBepTauusa

4. YnobcTtBO
5. CtoumocTb

CERA:
Kakne ocTtanncb BoNpocobl?



3aTpaTbl pecypcoB 34paBOOXpPaHEeHUA ANA Ie4eHUA aHeMuUwm,
NporHo3npyemasn nosb3a ot nepexoga Ha CERA c yacrtotoun
BBeaeHua 1 pas B mecay (fepmanua n BeamkobputaHus)
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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.

Saueressig v gp Blood Purif 2008;26:537-546



CERA — COXPAHAET CBOWCTBA NP KOMHATHOM
TEMMEPATYPE
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