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KPUTEPUU KAYECTBA MEOUIIUHCKOM
IIOMOIIU

o KauyecTBO CTPYKTYPHI

o KauecTBO mmpomecca

-

Tponmecca.,. JO0OrvVvvMeHTallud., JINMarfFocrmuyecrme

o KauecTBO pe3dyjbpTaTa — HI3MEepPEHHUE U OIleHKAa
OTOCTUKEHUI I1eJIe HA OCHOBaAHUU
BHYTPEHHUX M BHEIITHUX METOJ0B KOHTPOJII



0 ITH Pe3yJIbTAThI OIIPENeJAI0TCA KaK N3MEHEHUd B
TEeKYIIeM U OyayIIeM COCTOSHHHU 3OPOBbI, KOTOPHIE
MOTYT OBITh CBI3aHBI C MEJUITHHCKOH IIOMOIILIO.

(Donabedian A, 1980)

Donabedian A: Explorations in Quality Assessment and Monitoring. The
Definition of Quality and Approaches to its Assessment. Ann Arbor, MI:
Health Administration Press. Vol. 1., 1980.



MECTO KIMHUYECKUX HOKA3ATEJIEA (PAKTOPOB
PUCKA) CPEOIU KPUTEPUEB KAYECTBA MEIUIIMHCKON
momMoimu 1nmepu TXIIH

Knaccudukamust KputeprueB pe3yJbTaTUBHOCTH
TEPANEBTUYECKUX MEPOIIPUATUA

1.ACTUHHBIE KPUTEPHUH — 3TO KPUTEPUM, KOTOPhIE OTPaAKAIOT
KOHEYHBIN Pe3yJIbTAT. BEIXKMBAEMOCTh, I'OCIINTAJIN3a1IHIO,
KAQ4veCcTBO KU3HU, TPYIOCIIOCOOHOCTD U (PYHKIITMOHIPOBAHIE
malmeHTa

2.Cypporarueie KpuTepumn: 0roMapKephbl, JOCTOBEPHO
BJINAIOIINE Ha NCTUHHBIE KPUTEPUU

[Biomarkers Definitions Working Group, 2001].

CypporaTtHbie MapKepbl o4eHb YA06HbI, HO NO4 MAaCKOM yNyuLleHU s
KayecTBa — OHM MOryT CKpbiBaTb HealeKBaTHOCTb OKa3aHUs NMOMOLLUMU

KOHKPETHOMY NaLMeHTY (Willia% ‘Iya.)Bennet, Nefrol Dial Transplant,




3HAYEHUE HE®OPOI'EHHOW AHEMWA

Puck cmeptn
Puck rocuuranguzaimmm

CHu:KeHUe TOJIEPAHTHOCTU K HATPY3Ke U
Ka4vecTBa SKHU3HU

IIoBBIIIIEHME TIOTPEOHOCTH B TeMOTPaHCPy3UIX
YBenuveHne dKOHOMUYECKUX IIOTEPh

AHeMUs acCOMUPYETCA C PATOM HeOJIaronpuATHBIX
MCXOJI0B, HO 3TO He 0003HaAYaeT, UYTO OHA SIBJIAETCI UX
MIPUYINHOU



AHEMUA ACCOIIUMPYETCA CO CHUKEHUEM
BbI:KUBAEMOCTHU JUAJIN3HBIX BOJIBHDBIX
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Ofsthun et al. Kidney Int 2003;63:1908-14




B [IEJIOM ¥V TIAIMEHTOB, [TIOJAYYABHIAX PYDIIO
OTMEYAETCH CHUKEHUE PUCKA CMEPTU
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Erythropoietin-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 o .
2007-2011. D.D. Dore et al. / Journal of Clinical

Epidemiology 66 (2013) S42eS50




PEW M3MEHUBHIME OTHOINEHUE K PYRI110

HccnemoBanue JToasr OCA I'emorsiobun Puck

NHCT Besarab 460 vs 120 126 vs. 103 OOmrag j1eTaJIbHOCTD

1998 epo a ME/kr/men B/B 1.27 (1.04 - 1.54)

(N = 1265) WU TI/K

CREATE Druek 5000 vs 2000 130 vs. 114 OOmrag j1eTaJIbHOCTD

e 2006 epo B ME/uen HEeT Pa3HUIILI

CHOIR Singh 11,215 vs 6276 126 vs 113 OO0mras j1eTaJIbHOCTD

2006 epo a ME/menm o/ 1.48 (0.97-2.27)

(N = 1432)

TREAT Pfeffer 104-305 125 vs. 106 OOmasa JeTaabHOCTh

2009 darbe a (N mMirr/mec i/ 1.05(0.94 - 1.17)

= 4038) Nucynpt 1.92 (1.38 -
2.68)

['pynma cpaBHeHus Bcerga nMmesa reMmorsioous Buire 100 r/i1, ooparaior
BHUMAHNE CpeaHIe M03bI, 0c00eHHO0 B rccaemosannn Besarab (1998r)
He Hamo HOpMaJIn30BBIBATH '€ MOIVIOOMH JIIOOBIMU CPEICTBAMU



OIIEHKA UMEIOIIIUXCS TOKA3ATEJILCTB B JIEUEHUU
HE®POT'EHHOU AHEMUNA
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OO0cepBalIOHHBIE
NCCJIeTOBAHUA
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Kaumanuyecxkuin onoslT




ITEJIEBOU YPOBEHD
T'EMOIJIOBUHA

Imo mom onmumaJibHblli YPOBECHD,
KOmMopbwuLll n0360J1aen nauyuermy
éecmu OObIUHYIO 0151 He20 HCU3Hb, He
npueooum K 0eKOMNeHCauul co
CMOPOHDBL OPY2UX OP2AHOS8 U CUCMEM,
a makKdce K PucCKy OCJIOHCHCHUU




JTUAIIA30H IIEJIEBBIX BHAYEHUY I'EMOIJVIOBMHA I10 JTAHHBIM
PA3BHBIX PEKOMEHJIAIIUA

Espona (EBPG) 2013
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KDIGO 2012: IITOKABAHUS K HAUAJIY TEPAIINU
QCII

' &) il

3.2: Haunnasga u npomosnxas tepanuio JDCII pekomengyercs
B3BECUTH IIOTCHIINAJILHYIO [I0JIb3Y YMEHBIIICHUS II0TPEOHOCTH!
B 'eéMOTPAHC(PY3UAX U aCCOIIMUPOBAHHBIX C AHEeMUEH
CHMIITOMOB ¥ MHIUBUIYAJIBHBINA PUCK Bpeaa (HalrpuMmep,

MHCYJIBT, IIOTEPSI COCYIUCTOTO JOCTyIIa, ruiiepTeH3usd) (1B)
neo



JIEYEHUE HE®OPOTEHHON AHEMUMN:
ITOIBOTHBIE KAMHH
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CPABHEHUE I'PYIIII C HOPMAJIBHBIM U HU3KUM
TEMATOKPUTOM B NCCIIETOBAHUN NHCT (1998)
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BLIEKNBAEMOCTDb 3ABUCUT, OT J0O3bI

KYMYJIHTI/IBHEIH J03a 9II03THHA anbdoa n BBIZKNBAa€MOCTDH

(NHCT Besarab, 1998)
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(http://www.fda.gov/ohrms/dockets/ac/07/briefing/2007-4315b1-01-FDA.pdf)




ITOBOYHBIE TEUCTBUI PYIIIO

J1o3o3aBucHMOe MTOBHIIIIEHNAE apTePUAIBHOIO JABICHNAA NN
YXyOIIIeHHUEe TeUYEeHU ViKe CYIIEeCTBYIOIIE apTepruaJbHOU
TUIIePTEH3UHN

TpomboaMOboITUecKIe 0CJIOKHEHNA, TPoMO00Opa3oBaHue B KOHTYpe
Octpas sHIledaTonaThs 1 CYJOPOKHBIN CUHIPOM

['pHUIIIIOIIOMO0HBIH CUHIPOM: HOBBIIIIEHE TeMIIePaTypPhl, TOJIOBHAS
00JIb, CycTaBHBIE U MBIIIIEUYHBIE 0011, cJIa00CTh (B HaUaJsie JIeUeHHUsI),
I'OJIOBOKPYsKEeHIe, COHJINBOCTD.

Aneprudeckune peakiinii (KosKHAasS CHIIIb, 9K3eMa, KpalluBHUIIA, 3Y/1)
Cuuxenne opdpeKTUBHOCTY TUAIN3a

I'mmepranuemus

I'moepdocdaremus

IIpexomamniuii TpPOMOOIIITO3

MecTHBIE peakIiny: TUIIepeMusd, sKiKeHne, cJ1adasa niIu yMepeHHasd
00JIE3HEHHOCTL B MeCTe BBeJeHUs Iperapara

PesyabraT: Hapacranue prucka nHCyJbTa, IPOTrPECCUPOBAHUA
OHKOJIOTHYECKHX 3a00/7IeBaAHUI, TPOMOO3a COCYOUCTOro qocrymna (rrpm
OTArOIIEHHOM aHaAMHe3e)
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Meta-analysis: Erythropoiesis-Stimulating Agents in Patients With

Chronic Kidney Disease

Suetonia C. Palmer, MBChB; Sankar D. Navaneethan, MD, MPH; Jonathan C. Craig, MBChB, DCH, MM, PhD;

David W. Johnson, MBChB(Hons), PhD; Marcello Tonelli, MD, SM; Amit X. Garg, MD, PhD; Fabio Pellegrini, MSc;

Pietro Ravani, MD, MSc, PhD; Meg Jardine, MBBS, PhD; Vlado Perkovic, MBBS, PhD; Giusi Graziano, PhD;

Richard McGee, BMedScl, MBBCh, MM; Antonio Micolucel, MD; Glanni Togneni, MD; and Giovanni F.M. Strippali, MD, PhD, MPH, MM

Background: Previous meta-analyses suggest that treatment with
erythropoiesis-stimulating agents (ESAs) in chronic kidney disease
(CKD) increases the risk for death. Additional randomized trials
have been recently completed.

Purpose: To summarize the effects of ESA freatment on dinical
outcomes in patients with anemia and CKD.

Data Sources: MEDLINE (January 1966 to Movember 2009},
EMBASE (January 1980 to November 2009), and the Cochrane
database (to March 2010) were searched without language
restriction.

Study Selection: Two authers independently screened reports to
identify randomized trals evaluating ESA treatment in people with
CKD. Hemoglobin target trials or trials of ESA versus no treatment
or placebo were included.

Data Extraction: Two authors independently extracted data on
patient characteristics, study risks for bias, and the effects of ESA
therapy.

Data Synthesis: 27 trials (10452 patients) were identifiec. *
higher hemoglobin target was associated with increased risks for
stroke (relative risk [RR], 1.51 [95% CI, 1.03 to 2.21]), hyperten-
sion (RR, 1.67 [CI, 1.31 to 2.12]), and vascular access thrombosis

(RR, 1.33 [CI, 1.16 to 1.53]1) compared with a lower hemoglobin
target. No statistically significant differences in the risks for mortality
(RR, 1.08 [CI, 0.99 to 1200, serous cardiovascular events (RR,
1.15 [CI, 0.98 to 1.33]), or end-stage kidney disease (RR, 1.08 [C],
0.97 to 1.20]) were observed, although point estimates favored a
lower hemoglobin target. Treatment effects were consistent across
subgroups, induding all stages of CKD.

Limitations: The evidence for effects on quality of life was limited
by selective reporting. Trials also reported insufficient information to
allow analysis of the independent effects of ESA dose on dinical
outcomes

Conclusion: Targeting higher hemoglobin levels in CKD inoreases
risks for stroke, hypertension, and vascular access thrombosis and
probably increases risks for death, serious cardiovascular events,
and end-stage renal disease. The mechanisms for harm remain
unclear, and meta-analysis of individual-patient data and trials on
fixed ESA doses are recommended to elucidate these mechanisms,

Primary Fundip o
OTHOCHUTEIBLHBINA PHUCK:

" -mHCcyabTa 1,51

Far authar atm.. 1 61

This article was p 'PI/IHepTeH3I/II/I )
-TpoM0Oo3a mocryma 1,33
TenmeHNMS K TOBBIIIEHUIO PUCKA CMEPTH 1
cepIeYHO-COCYINUCTHIX OCJIOKHEHUMN
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Hemoglobin Targets for Chronic Kidney Disease Patients
with Anemia: A Systematic Review and Meta-analysis

Zhou Jing, Yuan Wei-jie*, Zhu Nan, Zhou Yi, Wang Ling
Department of Nephrology The First People’s Hospital, Shanghai Jiaotong University, Shanghai, People's Republic of China

Abstract

Background: Numerous studies have identified a relationship between hemoglobin (Hb) levels and mortality in patients
with chronic kidney disease (CKD), which have raised concerns about the optimal Hb targets in correction of anemia. Our
study is designed to investigate the potential effects of targeted Hb levels, aiming to give some evidence for therapy of
renal anemia.

Methodology/Principal Findings: A comprehensive search of Medline, Embase and the Cochrane Database of Systematic
Reviews was performed in December 2011 and updated in February 2012 for any new trials. Randomized trials designed to
evaluate effects of high (generally the Hb-about 13.0 g/dL) and low Hb (generally the Hb about 10.0 g/dL) targets on dinical
outcomes in CKD patients with anemia were collected. All statistical analysis was calculated using the RevMan software
available free from the Cochrane Collaboration. 24 trials involving 10361 patients were identified. Our findings
demonstrated a statistically significant increased risk of mortality in the high Hb levels (RR 1.18; 95% Cl 1.02 to 1.37) while
the high and low Hb groups were both treated with ESAs. Overall, compared with low Hb levels, high Hb levels are
associated with increased risk of hypertension (RR 1.40; 95% Cl 1.11 to 1.75), stroke (RR 1.73; 95% Cl 1.31 to 2.29), and
hospitalizations (RR 1.07; 95% Cl 1.01 to 1.14). However, there are no significant differences in the risk of non-fatal
myocardial infarction (RR 1. 13; 95% Cl 0.79 to 1.61) and renal replacement therapy (RR 1. 00; 95% Cl 0.85 to 1.18).

Conclusions/Significances: Targeting low Hb levels are beneficial to CKD patients especially in the predialysis population.
The optimal Hb targets to aim for in CKD patients and at what Hb level the risks of adverse events begin to increase remain
elusive. Future studies are still needed to elucidate these questions.

Citation: Jing Z, Wei-jie ¥, Nan Z, Yi Z, Ling W (2012) Hemoglobin Targets for Chronic Kidney Disease ~ts with Anemia: A Systematic Review and Meta-
analysis. PLoS ONE 7(8): e43655. doi:10.1371/journal.pone 0043655
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Background

Targeting higher hemaoglobin levels with enthropoiesis-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-

hemoglobin 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 pub! analyses and selected I
randomized controlled trials assessing the efficacy of ESAS for the treatm Jilain adults with CKD, with a minimum |
3-month duration. Two authors independently screened citations ar” a relevant data. Individual study arms were

treated as cohorts and constituted the unit of analysis.

1. O0ecmeuuTsh yCJI0OBUA — 503Q

Predictors AunaJinda, 3airacCsel ;xkejie3da 1u T.1.

ESA dose standardized to a weekly epoetin 2 Luwvalent, and hemaoglabin levels.

Outcomes 2. YBeinueHuUe JO3bI JUajIn3a

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

Results 3. Cuu3uTs 1esaesou yposeub Hb

I trials (12,956 patients) met the criteria. All-cause morality was associated with higher (per epoetin alfa—equivalent

10,000-Uiwk increment) first-3-month mean ESA dose (incidence rate ratio [[RR], 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 4.

Ucnonp3oBaHue
target hemoaglobin 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 HpOJIOHI‘I/IpOBaHHI)IX (bopM 3 C I I

also was associated with increased rate of hypertension, stroke, and thrombotic events, including dialysis vascular access—

eltedniomoote sents (map6omnoaTuH anbda)
L]

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.




JTO3BI ICII

Huskue (0esomacHbIe)

Bricokue (BBIIIIE cCpeqHero, IIPU KOTOPHIX HapacTaeT PUCK
nx ucaoab3oBanusg) NICE, 2011: I'J1-175; I1J1-125; no
muannia — 100 ME/kr/aen

CBuOeTe/IbCTBYIOIINE O PE3UCTEHTHOCTH:

EBPG, 2004: NICE, 2011: 300 ME/xr/aen i/, 450
ME/xr/aen B/B;

KDOQI, 2006: 500 ME/kr/aen

Aoouma, 2008: I'J1 - 9000 ME/uen B/ (150-180 M E/kr/aen)
(Ipm 3TOM OHH MOT'YT IIOBBIIIATE J103y Do 18000 ME/Hen)




YACTOTA IIOBOYHBIX ABJEHNU B 3ABCUMOCTHU OT
'EMOIVIOBMHA 11 CROPOCTHU EI'O YBEJIMYEHNWA

Figure 10: Aranesp® Registrational Studies - Rates of Adverse Cardiovascular Events by

Hemoglobin and Hemoglobin Rate of Change Categories BBIBOI[BI:
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OCHOBHBIE UTOTH

AnemMusa — paxTop pucka HeOJIATOIIPUATHOIO MCX0da, OTHAKO eTo
MoOIH(pUKAINA Ha PoHe IIpreMa CTUMYJIATOPOB dPUTPOII0I3a He
COIIPOBOKIAETCS YIIyUIIIeHHEeM BLIXKITBAEMOCTHU

J11s1 KoppeKIuy aHeMUH Heo0X0IMMO 00eCIIeUnTh aJeKBATHYIO 03y
ITHAJIN3a, BOCIIOJHIEMOCTD 3aIIacOB JKeJie3a U Ha3HAYUTh
CTHUMYJISTOPHI 9PUTPOII0d3a

JleueHne aHeMuu CHUKAET IIOTPEOHOCTL B TeMOTPAHCPYIUIX,
IIOBEIIIIAET KAUeCTBO KHU3HM, HO He YMEHbIITaeT PHUCK CMEPTH,
COIIPOBOKIaeTcs moBbimieHueM AJl, prckoM MHCYIbTA,
ITPOTrPECCUPOBAHUEM 3JIOKAaYEeCTBEHHBIX HOBOOOPA30BaAHUIA,
TPOMOO30M COCYIHCTOTO JOCTYIIA

B ocHOBHBIX HCC/IeJOBAHUAX B KOTOPHBIX IMOJYY€HBI
HeraTHuBHbBbIE pe3ybTaThl 0 JedeHuio puJllO onmenuBaaace
He [10JIb3a OT Tepallliu, a [I0JIb3a OT HOPMAaJIU3aluu
reMorjioonHa

IIpeBrimtenue 10361 pudllO 10 000 ME/u#en — He3aBHUCUMBIHN OT
reMorJioonHa paKxTop pucKka CMepTU
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PUCK CMEPTHU B BABUCUMOCTH OT TOKABATEJIEN
OBMEHA KEJIE3A (N=131123)
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FIGURE 4: Comparing the hazard ratio of mortality between MHD patients with and without polycystic kidney disease across the TSAT cat-
egories (A) and ferritin categories (B) using time-averaged cox regression analyses in a fully adjusted model.

P.Hatamizadehetal.Nephrol Dial Transplant (2013) 28: 2889-2898
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MOIKHO JIA IPEOJOJIETDh BJIOKAIY
@® POC HA ®OHE BOCIIAJIEHUL?




JTA TIOKAJIYUCTA = DIALYSIS PATIENTS’

RESPONSE TO 1V IRON WITH ELEVATED FERRITIN

(DRIVE) STUDY

Table 3. Hematologic, chemical, and iron indices and rate of responders in treatment groups®

Control® (n = 65) Intravenous Iron® (1 = 64)
Parameter Pe
Baseline Final CFB Baseline Final CFB
Hemoglobin (g/dl) 102 £ 0.7 1.3+ 14 1.1+ 1.4f 10.4 = 0.8 119 = 1.3 1.6 = 1.3f 0.028
Responders® (%) 292 469 0.041
CHr*® (pg) 31.0 £ 2.8 30.2 £ 2.8 -0.9+ 1.6 31.4 £ 2.7 314 £ 25 0.0 +22 0.011
Serum ferritin (ng/ml) 765 + 193 591 + 274 —174 + 225f 759 + 190 929 + 297 173 + 272f <0.001
TSAT (%) 190 + 4.1 21.1+58 1.8+ 5.2 18.2 + 4.2 256 = 7.6 7.5 + 74f <0.001

Table 4. Baseline and final iron studies by ferritin stratum

Intravenous Iron®

Control®
Ferritin Stratum
Baseline Final Baseline Final

=800 ng/ml

n 37 37

ferritin (ng/ml) 627 + 86 455 + 172° 622 + 84 817 + 231°

TSAT (%) 189 = 3.8 200 + 6.4 188 + 3.7 254 + 7.0P
=800 ng/ml

n 28 27

ferritin (ng/ml) 947 + 135 770 + 284° 946 + 121 1098 + 310°

TSAT (%) 19.1 + 4.6 225 + 46° 173 = 4.8 259 + 8.5°

Ho crouTt gm aTto nesars?

Coyne DW et al J Am Soc Nephrol 2007;18:975-984
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CPEJHUE NO3bI TEKCTPAHA KEJIE3A
(MIT/HEQ)

-

HopMmanbHEITT TeMaTOKPHUT 152+150 214+190 <0.001

Hwuskwuit reMmaTOKpHUT 119+133 145+179 0.36

B rpymie ¢ HopMaJIbHBEIM reMaTOKPHUTOM B/B Ha3HAUYeHHE
IIperrapaToB Kejie3a IIocJIeJHe 6 Mec. IIOBBINIAJIO PHUCK CMEPTH

B 2,6 pa3a

(http://www.fda.gov/ohrms/dockets/ac/07/briefing/2007-4315b1-01-FDA.pdf)
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Intravenous Versus Oral Iron Supplementation for the Treatment

of Anemia in CKD: Systematic Review and Meta-analysis TP AP ERADATEL bite FESHTES PpOBCHE

C IepOPAJIbHBIMMA:
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Background IPHUPOCTY IeMOTJIO0MHA ,

Iron supplementation is essential for the treatment of patients with anemia of chronic kidney disease (CKD). Itis nol clear
which is the best method of iron administration.

; * Ha JOAWAJH3HBIX CTATUAX 3(pderT
Study Design oo
Systematic review and meta-analysis. A search was performed until January 2008 of MEDLINE, Cochrane Central Register IIpupocTa reMOoTJI00MHA HEeOOJIBIIOoMN (B

of Confrolled Trials, conference proceedings in nephrology, and reference lists of included tnals o
cpemuem 3,1 r/71), HO 3HAYNMBIHI
Setting & Population

Patients with CKD (stages i to V). We included dialysis patients and patients with CKD not on dialysis #

referredto as palients with CKD). ¢ JaHHBIE IIO0 BEI:KNBAE€MOCTHU CKYIHEIE

Selection Criteria for Studies .,
We included all randomized conlrolled trials regardiess of publication status o~ ®* gacToTa He6JIaFOHpHHTHBIX C06BITI/II/I

Intervention HEe oTJInuaJiaChb

Intravenous (IV) versus oral iron supplementation

Outcomes Measures

Primary outcomes assessed: absolute .0} level or change in Hb level from baseline. We also assessed all-
cause montality, erythropoiesis-st~ - agent requirement, adverse events, ferrilin level, and need for renal replacement
therapy in patients with CKD

Results

13 trials were identified, 6 including patients with CKD and 7 including dialysis patients. Compared with oral iron, there was
a significantly greater Hb level in dialysis patients treated with IV iron (weighted mean difference, 0.83 g/dL; 35% confidence
interval, 0.09 to 1.57). Meta-regression showed a posilive association between Hb level increase and IV iron dose
administered and a negalive association with baseline Hb level. For patients with CKD, there was a small bul significant
difference in Hb level favoring the IV iron group (weighted mean difference, 0. 31 g/dL; 95% confidence interval, 0.09to 0, 53).
Data for all-cause montality were sparse, and there was no difference in adverse events between the IV- and oral-treated
patients.

Limitations
There was significant heterogeneity between trials, Follow-up was limited o 2 to 3 months.

Conclusions

Qur review shows that palients on hemodialysis therapy have better Hb level response when treated with IV iron. For patients
with CKD, this effectis small
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Abstract  IloBmIIaercss reMorJIOONH, PePPUTHH,

BACKGROUND: The anaemia seen in chronic kidney dise~
with advantages and drawbacks of each route. It rem~’
are justified.

OBJECTIVES: To determine the benefits and harms of IV iron supplementation compared with oral iron for C CHI/DRaIOTCH J03bI BCH (Ha ,Z[I/IaJII/Ise)
SEARCH METHODS: In March 2010 we searched the Cochrane Renal Group's specialised register, the C

HacCHIIIIeHe TpaHcepprHa

(CENTRALY) in The Cochrane Library, MEDLINE and EMBASE without language restriction. ° HeTaJIBHOCTB u Cepﬂ;eqHO-COCY,HI/ICTBIe
SELECTION CRITERIA: We included randomised controlled trials (RCTs) and quasi-RCTs in which oral a
compared in adults and children with CKD. CO6BITI/IH He OTJIMYAJINCH

DATA COLLECTION AND ANALYSIS: Two authors independently assessed study eligibility, risk of bias,

ratios (RR) or risk differences (RD) with 95% confidence intervals (Cl) for dichotomous outcomes and for cc ° HO60‘IHBI€ ad)(i)eRTBI CO CTOPOHBI H{RT
used or standardised mean difference (SMD) if different scales had been used. Statistical analyses were p

Subgroup analysis and univariate meta-regression were performed to investigate between study difference: BBIIIIEe HpI/I HpI/IeMe peI' (0)S)

MAIN RESULTS: Twenty eight studies (2098 participants) were included. Risk of bias attributes were pool
reported in 12 (43%) studies for sequence generation, incomplete outcome reporting and selective outcomt

concealment. Mo study was blinded for participants, investigators and outcome assessors but all were consi y FI/IHOTeH3I/IBHBIe u aJIJIepI‘I/IquRI/Ie

outcome of haemoglobin was a laboratory outcome and unlikely to be influenced by lack of blinding. Haemaogi. peaRI_l;I/II/I qame HpI/I B/B BBe,Z[eHI/II/I
95% Cl 0.44 to 1.37); ferritin (24 studies, 1751 patients: MD 243 25 pgl/L, 95% Cl 188.74 to 297 .75); and transic

MD 10.20%, 95% Cl 5.56 to 14.83) were significantly increased by IV iron compared with oral iron. There was a sig.

stimulating agent (ESA) dose in patients receiving dialysis who were treated with IV iron (9 studies, 487 patients: SMD -0_/6, Y5% CI-1.22 10 -0.30). |here
was a high level of heterogeneity in all analyses. Mortality and cardiovascular morbidity did not differ significantly, but were reported in few studies.
Gastrointestinal side effects were mare common with oral iron, but hypotensive and allergic reactions were mare common with I\ iron.

AUTHORS' CONCLUSIONS: The included studies provide strong evidence for increased ferritin and transferrin saturation levels, together with a small
increase in haemoglobin, in patients with CKD who were treated with IV iron compared with oral iron. From a limited body of evidence, we identified a
significant reduction in ESA requirements in patients treated with I\ iron, and found no significant difference in mortality. Adverse effects were reported in
only 50% of included studies. We therefore suggest that further studies that focus on patient-centred outcomes are needed to determine if the use of IV iron is
justified on the basis of reductions in ESA dose and cost, improvements in patient quality of life, and with few serious adverse effects.



OCHOBHBLBIE UTOT'H

Bes mapsHTEepa IbHBIX IIPEIapaToB skeje3a He 000UTHCD

KpynHBIX 1 JJINTEIBHBIX PAHJIOMU3UPOBAHHBIX HCCIEIOBAHMM
VCCJIEIYIONINX 0e30IIaCHOCTD IIPerapaToB KeJje3a HeT

Ncnonnayemble MeToabl KOHTPOJII — peppuTuH U TSAT — umerot
IPEeTUKTUBHYIO 3HAUYMMOCTD TOJIBKO B OTHOIIEHUY CHUKEHHBIX
3aI1aCcoB MJIX JJOCTYIHOCTH skese3a dpepputuH < 100-200 Hr/mia u

TSAT <20%
BOSMOHCHBI ABe CTpaTeI‘I/II/I Ha3HaA4YeHnuA

He noBenenusa no MmuHUMAaJILHOTO YpoBHA pepputuH < 100-200
Hr/mia u TSAT <20%

He mpesninennsa makcuMaJIbHOro ypoBHA pepputud > 500 Hr/MiI u
TSAT >30%

IIpobsieMBbI ¢ BEIXKMBAEMOCTBIO ¥ IIAIIMEHTOB ¢ NoHM:KeHHBIM TSAT u
IIOBBINIEHHBIM (peppuTuHOoM. OYHKITMOHAILHBIN JePUITUT —
(bopMmasIbHBIE TOKA3aHUA K Ha3HAUEHUIO IIPeIrapaToB KeJjie3a eCTh
TSAT <20%, ogHaxo Hag0 OTBETUTH HA BOIIPOC UTO HAM TACT
JIOIIOJIHUTEJIbHOE BBeJIeHMe JKeje3a



BLIZKMBAEMOCTB: TO3BI JKEJIE3A 1 9CII

Median EPO (102 units/week) & IV Iron (mg/month) Administered
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YCIIOBUA 9OO®EKTUBHOCTH
JIEYEHUS HEOPOI'EHHOU AHEMUMN.

AeKBaTHBINA PeKUM 3aMEeCTUTEJILHOM
IIOUEYHOH Tepanun (I HalllieHTOB,
IIOJIVYAIOIINX OTHUAJIN3)

OnoTuMaJjbHbIEe 3allachl skeJje3a U ero
HalzHadeHu’e

MuHuMU3aIimsg BOCIAJIUTEILHON AKTUBHOCTHA

Hasmauenmne cTUMYJISITOPOB 9PHUPOII0I3a
(9II0STHHEI)



IIPABUJIA TPUMEHEHUY 9CII

O0eciieuynuTh ONITUMAJIbBHBIE YCJIOBUSI UX IIPUMEHEeHU

He mpeBrimnarth 11es1eBoii ypoBeHb Ha doHe mpueMma JCII
He cTrpemMuThbesa k OBICTPOM KOPPEKIINN aHEMUU
Hcmons3oBaTs MUHUMAJIBLHEBIE 10361 JDCII

CBoeBpeMeHHO KOPPEKTUPOBATD JI03Y - He JOBOIUTH 10
CUTYyallU II0JIHOM OTMEeHEBI IIpermapara

He monyckats nmpeBrinienus cpeaHux g1o03 JCII



OIIOASTHUH KAK BUOIIPEIIAPAT!,
© PAIIMOHAJILHBLINA BLIBOP

1. «buonpenapart - npenapart, Npou3BeAeHHbIU B
COOTBETCTBUU C OAHUM UNN HECKONbKUMU

nepeyYyncrieHHbIM 6MOTEXHONMOrMYECKUMU MeToAaMM:
reHHOM UHXXeHepun, MeToA0M aHTUTEN»



OTAIBL HOABJIIEHUA PEKOMBUHAHTHOIFO
JEJIOBEYECROI'O OITOOTHNHA AJIbOA

ITonyuenue umcroro I110 u3 mouu marrmeHToB ¢ AA

Brinesenue reHeTHYECKOT0 KOga € IIOCIEIYIONINM KJIOHUPOBAHUEM U
JKCIIpeccrueun

Nneutnduraliinsg 1 BeIOeJIEHIIE YeJIOBeUEeCKOro I'eHa 1 BBeJeHHre eTro B
KJIETOYHBIE KYJIbTYPHI IJI TPAHCKPUIIINH U TPAHCIIIINN IreHa

o0 OT00p KJIETOYHOM KYJIBTYPEI BHIPA0ATHIBAIONIEH OMOJIOTHMYECKHT
AKTUBHYIO OPMY TOPMOHA — KYJIBTYPa M3 KJIETOK SUYHUKA KUTANCKOI0
XOMSIYKA U CO3JaHNe YHUKAJIHLHOTO 0aHKA KJIETOK

CpaBHeHMe XUMHUYECKOT0 COCTaBa 1 OMOJIOTHYECKON aKTUBHOCTH
HATUBHOIO ¥ pexomoOuuauTHoro J110

Hauauio ITPOMBIIIJIEHHOI'O IIPOM3BOJACTBA



[TPUHIINIT HABBAHUS

OI0STHH - 3TO MEKIYHAPOIHOEe HellaTeHTOBaHHOe
Ha3Bauue (INN) pudIIO, npon3BeseHHOT0 SyKapHuOTaAMH,
YbsI aMHUHOKHCJIOTHAS II0CJIeT0BATEILHOCTh UIeHTYHA
9HJOTeHHOMY YeJIOBEYECKOMY dPHUTPOIIOITHUHY.

I'peueckas OyxBa — 0003HAUEeHHE BAPUAHTA OPUTMHAJIHLHOMN
cMecHu n30popM (KOTOPHIE OTJIMYAIOTCS CTEIIEHBIO
TJINKO3UJIMPOBAHUSA M CPOJICTBOM K pellerrTopaM 1
IIEPHOJIOM IIOJIYBBIBEIECHUS ), YKCJIO KOTOPBIX MOKET
TOXOIUTH 1o 14

IIpucraBka — 0003HaAUYEHME TOTO, YTO €CTh U3MEHEHUS B
AMHHOKHUCJIOTHOM IIOCJIeJOBATEJIHPHOCTH OCHOBHOU
MOJIEKY JIBI
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CPABHEHUE DIIOOTUHA AJIB®A U ET'O KOIINM I10
COCTABY M30®0PM U1 BUOJIOTHUYECKOU AKTHBHOCTH

A * I Goncentration
1 Sample (IU/mL) Country
1A 2000 Korea
B 4000 Korea
A 2000 Korea
I8 10000  Korea
A 2000 Korea
T 10000  Korea
S .l M 2000 - Argentina
E A 1B - 0A - U8B WA WB- NN M VIR E E IVl v 10 000 Arqoﬂﬂﬂa
Vi 4000 India
B o 0226 vil 10000 China
Sg sl O i vill 6000 China
10 P
£§% ga.d o71r 075
o T p— T T — T T T —T T T
A 1B WA B mA mB NV VL Vil Vi

"Markadly exceeds specifications for epostin alfa; fais to meet specilications for spostn alfa
Datted lines represent mnge far specifications

Fig. 1. Physicochemical and biological characteristics of non-innovator epoetin producis available outside uf the United States and Europe.
{A) Isoelectric focusing (i) western blot (ii) isoform distribution of 11 non-innovator cpumms compared to Eprex (E). The table shows the location
where each sample was obtained: (B) Bioactivity, determined by an in vive bioassay in mice. was higher than specifications in four samples {137-226%)
and below specifications in two samples (71-73%) [35].

Schellekens H. NDT Plus (2009) 2 [Suppl 1]: i27-i36 Schellekens H. Eur J Hosp Pharm
2004;3:43-7.




KAYECTBO BUOAHAJIOTOB MOMKET BbBIThH BBIIIE, YEM
KAYECTBO OPUT'MHAJIBHBIX OIIO3TUHOB

- Pesynprater: [IporectupoBannsie O110
— IIPONYKTHI MMEJIA PA3JINYUs B COCTABE,

coyeTaHUHU U30POPM U aKTUBHOCTU
-

BriBoarni: KauecTBo O1toarasioroB ObLIO
26 Eprex Binocrit Retacrit Dynepo

TAKUM Ke U Jaske BBIIIe, 0COOeHHO B
OTHOIIIEHUMN aKTUBHOCTH, KOTOpasd y

kDa OPUI'MHAJIBHBIX IIPpEelIapaToB 3HAYMUTEJIbHO
Fig. 2 SDS-PAGE gel of the four EPO products under pon-redueing’  OTJIMYAJIACH OT TOﬁ, qTOo 61)1.71& YKa3aHa Ha
conditions, yHaROBRe )

Table Il Companison of Content and Potency of the Four EPO Products Tested

Declared potency Content HP-SEC, Content ELISA (IU/ml) In Vivo potency (IU/ml) Ratio total AUC fluorescence/total
(1U/ml) UV280nm (1U/ml) AUC UV280 nm from HP-SEC
Eprex 10,000 I'1,699 453 13,694 =273 12,884 (10,860-15,285) 6.57+0.37
Binocrit 10,000 10,961 =162 12,942 216 11,404 (9,458-13,752) 6.62+0.27
Retacrit 10,000 9,586+ 103 1,122 =20 11,016 (8,942-13,571) 6.74+£0.07
Dynepo 20,000 20,564 269 23,208 =906 15,694 (13,421-18,352) 6.60x0.11

Brinks et al. Pharm Res (2011) 28:386—393
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A budget impact analysis of the introduction of

erythropoiesis stimulating agent subsequent
entry biologics for the treatment of anemia of
chronic kidney disease in Canada
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Table 9 Net budget impact due to adoption of epoetin

SEBs for years 1 to 5, and cumulative impact over 5 years

Table 2 Projected uptake rates of epoetin SEB in Canada,
years 1to 5

Epoetin SEB uptake rates
Year 1 Year 2 Year 3 Year 4 Year 5
1% A% 70 119 1459

Table 3 Expected number of epoetin SEB users in
Canada, years 1to 5

Year 2 Year 3
4393 2344

Yeard4 Year 5
13785 17826

Year 1
082

Mumber of SEB users

SEB = subsequent entry biologic,

BoamosxkHOCTH OM013%EeTHOM!

Year ;“’tﬁi'tﬁ::ftl ;E;t ;g‘éalsfe’:a?ﬁ‘;"g)'“ ::'ﬁ; :c‘:‘:gft SKOHOMUHU M HPUHIIUIEI I1IJIAHOBOIO
scenario ($) BBOJIa 01M0AHAJIOTOB Ha IIpUMepe

Year 1 262,665,144 228,045,878 34,619,266 Ranmansl

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 ~49511,077

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.



SAKJIIOYEHUE

OcHOBHBIE YPOKH JIeUEHUSI aHEMUU CTUMYJIATOPAME 3PUTPOII0d3a
1 IIperapaTaMu JKejie3a CBUAeTeJIbLCTBYIOT O TOM, YTO
IeMOIJIOOHH, ¢ (pOpMaJILHOM TOUKH 3PEHUs He Bceraa

COOTBETCTBYET KPUTEPUSIM KaUueCTBA MEIUIIMHCKOM IIOMOIII
00JIbHBIX ¢ XDBII

ITomMmmMo yueTa IIpOTHBOIOKA3aAHMM, 103a UCIIOJIb3yEeMBIX
HIpeIapaToB JOJIKHA BRICTYIATh KaK KPUTEPUHA 0€30IIacHOCTH
JIeUeHUSI

JI1000i1 mpemapar, OTHOCAIIUMICA K I'PYIIIE 9II09THHOB CJIeIyeT
paccMaTpUBaTh KaK CAMOCTOSTEJILHOE JIEKAPCTBEHHOE CPEICTBO C
MHIUBUIYAJIbHBIM (PU3UUECKUM, XUMHUYECKHUM, OMOJIOTMYECKIM
mIpocpriieM 1 mpodrieM 0e30IIacHOCTHA

Br100p 010aHaJI0r0B MOMKET COIIPOBOMKIATHCS CYIIIeCTBEHHOM
OKOHOMMUYECKOM BBITOI0M, OJHAKO TPeOyeTcsa YeTKoe
IIpeICTaBJIEHNE O TOM IIyTH, KOTOPBIM OH IIPOIIIEJI 0 €ro
IIOSIBJICHUS Ha PBIHKE.



