XXVI CeBepo-3anagHan
Hedponornyeckas WKona

CTUMYNATOPbI 3PUTPOMNO33a U
eneso — noboyHble 3 PeKTbl
Tepanuu

PacHaHcKun B.1O.

Kadeapa BHYTpeHHUX BoNe3Her ¢ Kypcom Tepanuum m
Hedponormm C3rMy nm. N.1N. MeyHMKoBa

C. Netepbypr, man 2017



[1haH

BBeaeHue

[Mpobnembl KOppeKLUn aHeMUN
P4YII1O " ocnoXHeHUA

Menes3o 1 oCNoXKHeHUA

[lepcneKTUBbl CTUMY/ISTOPOB 3PUTPOMNO33a
(yero 60AaTbCA)



MpuunHbl HePpporeHHOU aHeMUM,

. YrHeTeHue apuTponos3a (MHrMbuTopbl,
BOCMNaJieHne, rmnepnapaTmpeos, aatoM1MHO3 U Ap.)

CHUXKEHMe NPoA0/IKNTENBHOCTU XKU3HK
3puTpoumntoB (Makcmmym 70-90 aHewn)

N3meHeHne peppoKUHETUKU — BeAYLLUA MEXaHU3M
BOCMa/sieHMe U aKTUBaUmA rencManHa

HepocTtaToyHaa NnpoAayKuma spuTPOnoSTUHA
(HaumHaa ¢ XBI1 4 cT. Koppenauma mexay ypoBHEM
MO n remornobMHOM mcyesaerT)



JleyeHne HepporeHHON aHeEMUM

/1 dakTopbl pe3MCTEHTHOCTlN

. Koppekuuna ypemuu

2. KoppeKuna BocnanntenbHoOro CMHApoma
3. Koppekuyuna cnHgpoma MKH npu XbIT
4. BocnosnHeHMe 3anacos Xefne3a
CobntoaeHme TeXHONOrMYECKUX CTaHOAPTOB

K 3MT -/

6. HasHauyeHue pu3llO




MPOBJIEMbI KATUHUYECKOIO
MPUMEHEHUA PudMO
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MosbiweHme aHaoreHHoro 2110
B 0ObIYHOM nonynaunm
accoummnpyeTca C pUcKkamu
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OC/IOXKHEHUIN N NETAaNbHOCTbIO

Garimella et al. Circ Heart Fail. 2016 January ; 9(1)



B uenom y naumeHToB, nonydaswmnx pu3llO oTtmevaeTca
CHUXXEHNEe PUCKA CMepTH

(42,56.9] &
(40,42] &
(38,40] —_—
(36,38] ——
(34,36] —_—
(32,34] —
(30,32] —e—
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(12,14] =
(9.95,12]
T |
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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
2007-2011.

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



PKN nameHunswmne otHoweHue K pu3lo

NUccnepoBaHue [o3bl 9CA [emornobuH |Puck
NHCT Besarab | 460 vs 120 126 vs. 103 |O6uwas netanbHOCTb
1998 epo a ME/Kr/Hen B/B unu 1.27 (1.04 - 1.54)

(N = 1265) n/K

CHOIR Singh 11,215 vs 6276 126 vs 113  |O6was netanbHOCTb

2006 epo a ME/Hen n/K 1.48 (0.97-2.27)

(N = 1432)

TREAT Pfeffer | 104-305 mkr/mec (125 vs. 106 |O6wan netanbHOCTb

2009 darbe o n/K 1.05 (0.94 - 1.17)

(N = 4038) UHcynbr 1.92 (1.38 -
2.68)

He Hapgo HopmanunsosbiBaTb remornobuH nbbimu cpeacTreamm




CpasHeHMe rpynn ¢ HOPpMaJbHbIM U HU3KUM reMmaTOKpUTOM

Probability of Death or
Myocardial Infarction (%)
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B uccnegosaHmm NHCT (1998)

[lo3a pudMNO — 460 ME/kr/Hep,
deppuTtnH 3914424 Hr/mn

TSAT 26,8+12,3% Normal-hematocrit group ‘7
HasHayeHue geKcTpaHa xenesa 85% ]"
Kt/V — 1,35 r,t—’"' |
Tpombo3bl cocyanctoro goctyna 39% — S
TpaHchy3um —21% ,—f_ﬁ_r; """
KauyecTBO M3HM Bblille Pl 2 _
= " Low-hematocrit group
" Doza-pu3n0 — 120 ME/kr/ven
/f _.~®epputnH 503442 Hr/mn
¥ TSAT 26,3£12,9
/”{ HasHauyeHMe aeKkcTpaHa xenesa 75%
/ e Kt/V — 1,44
s Tpomb0o3bl cocyamcToro aoctyna 29%

TpaHcohy3um —31%

// KauecTBo M3HU - Huxke
0

1 1 1
3 6 g 12 15 18 21 24 27 30

Months after Randomization

A. BESARAB et al N Engl J Med 1998; 2008



YPOKWU

1. HW3KMM remornobumH — GaKTop PMUCKA OCOXKHEHUMN
Hopmanun3oBbiBaTb reMornobuH Henb3A

3. [nhaBHadA nosab3a Cc NO3NUUN A0KA3aTENbHOM
MeANLUNHbI — CHUKEHNE PUCKA reMOTPaHChY3nM

KTO B rpynne puUcka:

1) Hwu3Kasa 4yBCTBUTE/IbHOCTb U BbICOKME A03bl pu3N10
2) bbicTpan KoppeKuusa remornobmHa

3) OHMK B aHamHe3e

4) OHKonorm4yeckue 3aboneBaHmA B aHaMHe3e

5) OucdyHKUMA cocyamncToro Aoctyna

N



AunanasoH uenesbiX 3HAUYEHUIM remornobuHa Nno AaHHbIM pPa3HbIX
peKomeHAauum

Poccus 2014

Espona (EBPG) 2013

Ipoussoaureau pudI1O

90 95 100 105 110 115 120 125 130 135 140



NMOYEMY?



ONTUMA/IbHbIU TEMOITIOBUH C
No3nUunii rEMOAUHAMMUKUN U
NOCTABKU KUCZTOPOAOA



Effects of erythropoiesis-stimulating agents on heart failure patients with anemia: a meta-

analysis
C. Comparison of BNP
Study ESAs Control Weight Mean difference Mean difference
of subgroup Mean SD Total Mean SD Total (%) ¥, randam, 95% €I IV, random, 95% CI *[loBbllwaeTcAa
Kourea 2003 =340 433 21 179 685 20 155 =519.00 {8717, -166.25) Ay
Palazzuol 2006  —246 254 20 —47 294 18 305 —-199.00 (-374.61, -23.39) —— d)y HK I'IIVI OHaJ/1bHbIN
Palazruali 2007 =246 2535 26 =50 344 25 315 =196.00 [=362.37, =29.63) ——
Parissis 2008 =441 102w 211 424 FO55 11 6.8 =B65.00 (=1471.23 =258.77) +—=—— Kn acc
Ponikowski 2007 -00.5 2604 19 =265 TR7& 22 157 —64.00 [(-414.70, 286.70) — ’
J
Total (95% C1) 107 96 1000 —272.20 (44452, -99.89) - *CHMXaeTcAa MO3rosom
Heterogeneity: T = 17341.68; ' = 792, df = 4 (p = 0.09); = 50% f _'r t } o o
Test for overall effect: £ = 3.10 (p = 0.002) -1000 =500 o 00 100 HanMMypeTquCKMM
Favours ESA Favours control
E. Comparison of 6-minute hall walk ne nTM.ﬂ.
Study ESAs Control Weight Mean difference Mean difference
°
or subgroup Mean SD Total Mean SD Total (%) IV, random, 95% CI IV, random, 95% Cl I_I OBblWAETCA
Kourea 2008 W6 &6 21 =40 73 0 220 146,00 (101,33, 190.67) —a— TONEPAHTHOCTb K
Mancini 2003 141 100 15 123 100 8 17.4 1800 (67 .81, 103.81) — o
Palazzucli 2006 120 M1 20 12 147 18 167 108.00 (16.18, 199.82) T q) M3NYEeCKOWU Har K
Parissis 2008 69 96 ril =47 915 11 195 116.00 {48.11, 183.89) —_— 3 €CKO d py3 €
van Veldhuisen 2007 342 73 110 114 103 55 4.4 2280 (19.76, 25.84) u
* : : - - *CHMKaeTcAa 4YacToTa
Total (95% CI) 187 112 100.0 BL48 (14,57, 148.39) i )
Heterogeneity: v = 4777.73; ¢ = 30.48, df = 4 (p < D.00001); /' = 90% ; . it rocnntTainsauumm
Test for overall effect: 7 = 2.39 (o = 0.02 =200 -0 0 100 200
Favours control Favours ESA
B. All-cause mortality
Study ESAs Cantrol Weight Cudds ratio Odds ratio
or subgroup Events Total Events Total 3) I¥, random, 95% CI I¥, random, 95% Cl
Cieland 2005 18 G 2l 029 {0.02, 5.60)
Ghal 2008 162 18 157 0.6 Q.56 (0.26, 1.23) —
Kourea 2008 7 3 20 33 0.28 (0.03, 2.98) *
Mancinl 1003 15 a 8 1,7 1.76 (0,06, 48.19)
Palarruoli 2006 20 ] 18 29 2,42 (0,03, 5.08)
Palazzuall 2007 ? 26 3 5 5.0 061 10,09, 4.01)
Parigsis 2008 a 1 I 1 1.3 0.09 {0.00, 2.02)
Ponikoeski 20067 1o 1 23 117 (0,07, 20.02)
Silverberg 2001 a 16 4 16 20 Q.08 (0.00, 1.71)
Swedberg 2013 e 1B ITE 1147 56,0 106 (D89, 1.26) el
van Veldhuisen 2007 6 10E O 55 12 7.04 {039, 127.28)
Total [95% Cl) 1562 1480 1000 078 (051 129) - 06
Yokl ousints 2 a0 WwaAa neTasibHOCTb HEe MeHAETCA
Heterogeneity: v = 008, 3y = 1171, df = 10 (o= 0.30), F = 15% ' y

0.2
Favours ESA

Test for overall effect: 2= L0 [p = 0.27) 0.05
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0
s control .
Hengliang Zhang et al. Adv Interv Cardiol 2016; 12, 3 (45): 247-253
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AfanTMBHbLIXN OTBET HA aHEMMUIO

>

Widness JA J Appl Physiol
(1985). 88(4):1397-406.
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Y ArHAT aAanTUBHOE NOBbILLIEHME CEPAEYHOro BbIOpOCa B MOKOE
HaYMHANOCh TONIbKO MPU CHUXKEHUU remornobuHa HuxKe 75 r/n

* Y 340pOBOro Ye/I0BEKA B OTBET Ha aHEMMIO B MOKOEe CepaeYHbIn BblbpoC
HaYMHaeT HapacTaTb NPU CHUMNKEHUN remoriobmnHa HuxKe 70 r/n

* Jlerkaa Harpy3Ka nepeHocuTtca 6e3 peakummn CCC npu CHUKEHUU
remornobuHa go 100 r/n
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1.TpaHcnopT KUcaopoaa Npu rmnepBoneMmmnmn Npu cybonTMmanbHOM remaToKkpuTe
BbiLLE YEM NPU HOPMOBOJIEMUN N ONTUMAZIbHOM FreMaTOKPUTE

2.MoBbiWeHNe reMaToKpmUTa CONPOBOXKAAETCA CHUMKEHMEM TPaHCNOpPTa
Kucnopoaa



PYIIMO KAK PAKTOP PUCKA



1986 r.: [lepBble 0OCNOXKHEHNA NPU BBeAEHUM
puydl10 y naumeHTOB Ha remoananunse

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

* 1 naumeHT ann3oa, runepTeH3NBHOM
3HUedanonaTumn

* 2 naumeHTa Tpomb03 A-B ductynbl

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



1989 Il da3a mynbTULEHTPOBOIO KAMHUYECKOro uccneaosaHua pyudllo

* 333 nauueHTa UCXoAHbI reMaToKpuT meHblie 30%

e Jo3bl pudMO 150 naun 300 ME/Kr x 3 p/Hepn B/B B KOHUe uccnegosanms 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 NauUMEHTOB C NeperpysKou Kenesom - CHmxKeHue depputmHa Ha 39% nocne 6 mec
Tepanuu

e OtcytctBue apdeKTa Npm AONO/IHUTENBbHbBIX MPUYNHAX — MHUenodnbpos, dubposunpytowmin
OCTENUT, OCTEOMMUENTUT, OCTPbIE NN XPOHUYECKNE KPOBOMOTEPH

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

He6onblioe HO gOoCTOBEepHOE NOBbILWEHUE KpeaTUHUHA, Kaaua, pocdaTtos n TpombouUTOB

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



BbIX)KnuBaemocTtb 3aBUCUT OT A03bl
(yHuBepcanbHbIX 3aKOH PpapmaKonorum)

KymynsTuBHaA Ao3a 3nN03TUHA anbda U BbIXKMBAEMOCTb
(NHCT Besarab, 1998)
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(http://www.fda.gov/ohrms/dockets/ac/07/briefing/2007-4315b1-01-FDA.pdf)



[TONYUHDI

1.0cnoxKXHeHus, 2.CocTroaHuA, npusoaawme
obycnoBneHHblie pudlO K pe3ncTeHTHOCTH

* [losblweHne A/l * HeaaeKkBaTHbIV Ananns

* Tpomboambonuyeckue e BochnaneHue
OC/IOXKHEHMUS

* OcTtpas sHuedanonatmna u * [vnepnapatnpeos
CYAOPOXHbI CMHAPOM o ANNOMWHO3

* [lpexoasawmi TpomboumnTO3

* CHwKeHune apPeKTUBHOCTH
Anannsa

* [unepkannemma
* [unepdocharemms
* HeoaHruoreHes

e OYHKUMOHANbHbIN AePNUnNT
xenesa

Pe3synbrar:
HapacTtaHue pucKOB MHCYAbTA, NPOrPeccMpoBaHNA OHKONOTNMYECKUX
3aboneBaHni, Tpomb03a coCcyamMcToro A0CTyNa



[103b1 9CI1

1. HusKkue (6e3onacHble)

BbicOKMe (BblLLe cpeaHEero, Npu KOTOPbIX HAapacTaeT PUCK UX
ncnonob3osaHua) NICE, 2011: ITA-175; NA-125; po ananmsa —

100 ME/Kr/Hep,
3. CBupetenbcreyrowme 0 Pe3UCTEHTHOCTU:
v' EBPG, 2004; NICE, 2011: 300 ME/kr/Hen n/k, 450 ME/kr/Hen

B/B;
v/ KDOAQI, 2006: 500 ME/kr/Hen

v' flnoHwua, 2008: I - 9000 ME/Hep 8/8 (150-180 ME/kr/Hen)
(npu 3TOM OHKM MoryT nosblwaTtb 403y Ao 18000 ME/Hen)




Mocne oaHoKpaTHOM MHBbeKuuu pudMNO (50 ME/Kr) mbl
co3paaem cynpadusmonormyeckme KOHUEeHTpaLuu

B/B BBeAeHue B/M BBegeHue
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Time after administration (h)

OcobeHHO Npu B/B BBeAeHUN KopoTKoaencTaytoLwmnx ICI1

J. Brockmoller et al. Br. J. clin. Pharmac. (1992), 34, 499-508
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Puck HebnaronpumATHbIX COObITUN B 3aBUCUMOCTU OT
cnocoba BeeaeHus pu3MO (no gaHHbIm CPM Project u
USRDS)

All Patients Hgb =11.5 gfdL Hgb >11.5 gfdL
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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 cercbrovascular 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 gp. Clin J Am Soc Nephrol.
2015 Oct 7; 10(10): 1822-1830.



CpeaHune no3bl p43I10 B 3aBMCUMOCTM OT crocoba
BBeaeHuA n/K unu 8/ (no aaHHbim CPM Project n
USRDS)

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



* BbI)>XBaemMoOCTb U Xeneso
 MapKepbl 0b6meHa

° PUCKU Ha3Ha4vYeHuUus

KENE3O



KaK npaBuW/i0 HasHa4YeHue NnpenapaTos XKeses3a
accoummpyeTcs C yydlleHMEM BbIXKMBaeMOoCTH

a) All-cause mortality b) Cardiovascular or sepsis mortality
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Zitt E, Sturm G, KronenbergF, et al. Iron Supplementation and Mortality in
Incident Dialysis Patients: An Observational Study. Pantopoulos K, ed. PLoS
ONE. 2014;9(12):e114144. doi:10.1371/journal.pone.0114144.
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The importance of iron in long-term survival of maintenance
hemodialysis patients treated with epoetin-alfa and intravenous
iron: analysis of 9.5 years of prospectively collected data

Victor E Pollak*!, Jonathan A Lorch?, Rakesh Shukla® and Supriya Satwah?

Address: 'MICS Inc., 2100 Central Avenue, Suite 201, Boulder, Colordo 80301, LSA, *The Rogosin Institute, 305 East 70th Street, New York, NY
10021, USA and *Depariment of Environmental Healih, University of Cincinnaii, 3223 Eden Avenue, Cincinnati, Ohio 45267- 005, 115A

Email: Victor E Pollak® - vpollak@migs.com; Jonathan A Lorch - jol201 1@ nypong Rakesh Shukla - shoklar@uemail ucedu;
Supriva Satwah - supriya satwah @gmail com

* Comesponding author

Published: 26 February 2009 Received: 24 Seprember 2008
BMC Nephralogy 2009, 10:6  doi:10.1186/1471-2369- 10-6 (ACERplen: 10 Feuiiny SN
This article is available from; hitp:/iwww. biomedcentral.com/( 147 1-236% 10/6

10 2009 Pollak et al; licenses BioMed Central Ltd
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (hetpd/ creativecommons.orglicenses/byi 2.0).

which permizs unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited,



Bbi2KMBaemocCTb U A03bl Kenesa

Median IV Iron Administered (mg/month)
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MAPKEPbBI AOCTYINHOCTU U
3AMNMACOB XKENNIE3A



HW3KKe YyBCTBUTENbHOCTb U cNeUndUYHOCTb
CTaHAAPTHbIX MapKepos

Cnocob oueHKu

Mo remaTonornyeckomy Mo 3anacam xenesa B
oTBETY KOCTHOM MO3re
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Fishbane S n ap. Tessitore N, n ap. KalantarZadeh K n ap.
1996 2001 1995

(dDepputnH < 150 | ([ PepputnH <100 | ( PeppuTtnH <200
(48%/75%) (35%/78%) (41%/100%)
TSAT < 21 TSAT < 19% TSAT < 20%
L(81%/63%) ) ((59%/78%) ) ((88%/63%) )

Fishbane S, Kowalski EA, Imbriano LJ, Maesaka JK: The evaluation of iron
status in hemodialysis patients. J Am Soc Nephrol 7: 2654-2657, 1996
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PuUcK cmepTu B 3aBUCMMOCTHM OT NOKa3aTesieu
obmeHa xenesa (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.
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OTBeT Ha B/B ene30 y NaumueHToB ¢ HU3Kum TSAT
n Bbicokum pepputuHom (DRIVE) Study

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

Control® (1 = 65)

Intravenous Iron® (n = 64)

Parameter pe
Baseline Final CFB Baseline Final CFB
Hemoglobin (g/dl) 102 £0.7 11.3+£14 1.1+ 1.4 104 £ 0.8 119 £ 1.3 16 + 13 0.028
Responders® (%) 29.2 46.9 0.041
CHr* (pg) 310+28 302+28 0.9 + 1.6 N o A Eu I B A IS0 ] 0.011
Serum ferritin (ng/ml) 765 =193 591 + 274 ~174 + 225 759 = 190 929 +297 173 +272° | <0.001
TSAT (%) 19.0 £4.1 21.1+538 1.8 +52f 18242 2676 75+ 74 <(.001
Table 4. Baseline and final iron studies by ferritin stratum
Control® Intravenous lron®
Ferritin Stratum
Baseline Final Baseline Final
=800 ng/ml
i 37 37
ferritin (ng/ml) 627 + 86 455 + 172° 622 + 84 817 + 231
TSAT (%) 189 + 3.8 200 + 64 188 + 3.7 254 + 7.0°
=800 ng/ml
i 28 27
ferritin (ng/ml) 947 + 135 770 + 284F 946 + 121 1098 + 310°
TSAT (%) 191 + 46 225 + 46° 173 + 48 259 + 8.5°

[Mobepna ntobomn ueHom?

Coyne DW et al ] Am Soc Nephrol 2007;18:975-984
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Peakuua rencuguHa Ha Tepanuio XXene3som U NauMeHToB Ha
aoaunanusHbix craamax XblM: aHanuns uccneposaruna FIND-CKD
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Fig 5. Correlation between hepcidin levels and farritin Ievel at basal Ine weak 8and week 24 fur patlants In the hlgh ferrﬂln FCM
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Cuna pencresms paBHa cuie NPOTUBOAENCTBUA:
Yem 6onbwe nosviwaews ®EPPUTUH — mem
6onbwe scem mewaem FENCUAnNH

Gaillard CA, Bock AH, Carrera F, Eckardt K-U, Van Wyck DB, Bansal SS, et al. (2016) Hepcidin Response to Iron Therapy in Patients
with NonDialysis Dependent CKD: An Analysis of the FINDCKD Trial. PLoS ONE 11(6): e0157063.



RESEARCH ARTICLE

[NoBTOpHaa OueHKka buomapkepos Henesa gnAa @PLOS | i
[lporHo3snposaHunAa lNeperpysku Renesom:

NUccnepoBaHmne MRI

Guy Rostoker’*, Mireille Griuncelli’, Christelle Loridon’, Théophile Magna',
Gabrielle Machado®, Gilles Drahi®, Hervé Dahan®, Philippe Janklewicz®, Yves Cohen®

treatshort of 119 patients
45 31 lanuary January 2005 to

B Original cohort of 119 patients
a5 treated fram 31 January 2005 to

31 January 2010
30

= Second cohort af 93 patients
25

treated from 1 february 2010 to

31 August 2013
20

Percentage %

15
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Fig 2. Histogram of liver iron content measured by quantitative MRI in two cohorts of hemodialysis
patients treated with different ferritin and transferrin saturation targets for iron repletion.
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Rostoker G, u ap. PLoS ONE 10(7)
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PUCKN ACCOLULUNUNPYEMDIE C
MPENAPATAMMU KEJIE3A



MexaHn3mbl PUCKOB U CAeaCTBUA NMPU
BBEAEHUN MNMPENAPATOB KeJie3a

MexaHu13Mbl U
cnencTeums

OcBoborkaeHune KOHKYpPEHTHbIN 3axBaT
nabunbHoOro *enesa enesa bakrepuamu um
n3 B/B npenapaTos BMPYCaMM

OTnoeHune xenesa B
OpraHax n TKaHAX

[ToBblWeHne YacToTbl
MHOEKLUMNOHHbIX
OC/IOXKHEHUU

AncdyHKUMA opraHoB OKCUAaTUBHBIN CTpecc
N TKaHel 1 ero nocneacTsums
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B/B Ferric Chloride Hexahydrate nHayumnpyet sHaoTennanbHyO
ANCPYHKLUMIO M NOBbILLIAET PUCK CEPAEYHO-COCYANCTbIX COObITUM
Y ANaNN3HbIX NALMNEHTOB
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Figure 2. IV Iran significantly | d id duction and endothelial damage in wiva. Total (A) and activated (B] intracellular
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Kuo KL, n ap. PLoS One 2012;7:e50295



Tepanusa enesom, KOHeYHble NPOAYKTbl OKUC/IEHUA
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Pa3Hble npenapaTbl pa3Hble 3pPEKTbI:
dpPeKT npenapaTos Kenesa (B/B) Ha BHYTPUK/IETOUHYIO
reHepauunto NMMeoUnTamMm peakTUBHbIX GOPM KNCN0poaa

Reactive Oxygen Species Generation after 100 mcg/mL IV Iron Exposure
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Figure 1 Data are presented as mean + SD change in MFI for iron dextran (ID), iron sucrose (IS) and sodium ferric gluconate (SFG)
versus control at 2, 4, 8 and 24 hours. *p < 005 vs. control. Controls represent untreated cells for each individual iron product experiments.

Gupta A, Zhuo J, Zha J, Reddy S, Olp J, Pai A. Effect of different intravenous iron preparations on lymphocyte
intracellular reactive oxygen species generation and subpopulation survival. BMC Nephrology. 2010;11:16.
doi:10.1186/1471-2369-11-16.



Pa3Hble npenapaTtbl — pa3Hble CBOUCTBA:
The Labile Side of Iron Supplementation in
CKD

Table 1. Selected properties of polymeric iron preparations

Iron M koulocrn B ko Iron Sucrose el Ferumoxytol ek Iron Isomaltoside
Preparation L Daxizen (Venofer) Gisconrte (Feraheme®) G 1000 (Monofer®)®
Cosmofer® Europe) (Dexferrum®) (Ferrlecit®) (Ferinject®)
Potential for LI ++ +4 - +ht * - *
release
Maimum ~ 100mg IVpush YNJ00mg Vpush 100-200mg 125mglV. 510mglV  750mg 100-200mg
approved Vover — over2-5min  overTmin  Vpush/infusion IV bolus or 1000 mg
dose 2-5min over 15 min by infusion over 1h

weight.

LI, labile iron; LMW, low molecular weight MW, high molec
*Not available in the United States.

[ [NoTeHUMan ocsoboKaeHnA NabunbHOro Kenesa ]

Itzchak Slotki and Zvi loav Cabantchik J Am Soc Nephrol 26: 2612—-2619, 2015.



Bonloc unu noaaep:KuBaloLLan Tepanusa B/B npenapatamm Xxenesa:
PUCK UHPEKLMOHHDbIX OC/IOXHEHUI Y NaLMEeHTOB Ha remoAaunanmse
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Figure 2. The infectian-related hospitalization risk asseciated with balus dosing was
particularly large amang patients with a central venous dialysis catheter and also
among patients with a hstary of 8 secent infection. Risk diferences of nfection -related
hospatalization for bolus versus madntenance dodmg across patient subgroups.
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Figure 3. Infection-related morality risk was generally incressed among patients
receiving balus dosing. Risk cifferences af infectionrelated martality for bolus versus
raintenance dosing acrow patient subgraupe.

Brookhart MA, u gp JASN. 2013;24(7):1151-1158.



NEPCNEKTUBbI OC/NOXKHEHUN
NEPCNEKTUBHbIX CTUMYNATOPOB
SPUTPOMO33A



Knaccudukauma ctumynaTopoB 3puTpono3sa

JK30reHHble cTumynaTopsbl peuentopos IO
DNO3TUH M aHaNorn
MO - MUMETUKH
CtumynaTtopbl aHaoreHHoro 310

NHrMbuTtopbl Nponnn-ruapokcunasbl (bepmeHT
paspyLwatowmin HIF)

NHrnbutopbl GATA (bakTop TpaHCKpUNLUMK, B T.u.
MHIrMbupyeT TpaHckpunuuio 3MO)

AreHTbl C 4PYrMMM MEXaHU3MaMM LENCTBUA
AHTU-TrencngmnHoBble npenaparbl

AHTU-aKTUBUHOBbIE npenaparobl

Lopez-Gomez JM u ap. Nefrologia. 2016 May-Jun;36(3):232-6.
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2110 npoayunpyrowme KneTkn n rmnoKkcua

1. Mpn HopmanbHOW OKcureHaymm yucno IO
Oxygen replete Oxygen deficient NPOAYLIMPYIOLWMX KNETOK HEBEIMKO, NO
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p0 switching Epo JIOKaNM3aunm OHU orpaHnYeHbl Myboknmu

Om <:> om Y4aCTKaMM KOPTUKANbHOIO M YaCTUYHO
HaPYXHbIMU y4aCTKaMnU MeayNNAPHOro C/oA

2. T1pn rMNOKCUN UX YUCNO BO3pacTaeT

3KCNOHEHUMANIbHO, OHM PACNPOCTPAHAITCA OT

rNyOOKUX KOPTUKANbHbIX Y4aCTKOB A0

NOYEYHOM Kancynbl
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Kncnopoge nagaeT, noaTomy

4YYBCTBUTENbHOCTb K KUCZIOPOAHON EMKOCTM

KPOBM CHUXKaeTcA
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Mouck MO npoAyLMPYIOLUX KNETOK B CBOM BpemMs BCTPETUN pAL, 3aTPYAHEHWUN
3710 661710 06YCNIOBIEHO TEM, YTO UX KO/IMYECTBO 3aBUCUT OT BbIPaXKEHHOCTU FTMNOKCUMU U
npoueccos HedpPOCKIepo3a, KOTopbln pasBmnsaeTca npu XbIN
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Figure 2 Box and whisker plots illustrate the mean and
interquartile ranges of HIF-1a in patients with minimal, mild,
moderate, severe, and extensive coronary calcification respectively.
Open circles and asterisks show outliers. #°<0.001 compared with
minirmal, mild and moderate groups.
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Cyabba opunrnmHanbHbIX NpenapaTos
nocae OKOH4YaHUA NAaTEHTHOM 3aLLUTDI

2004-2006 rr 2007-2009 r
NVHaMuKa gonun opurMHasbHbIX NpenapaTos cpean naeHTnYHbix MHH
B Pa3HbIX CTPaHax
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OpwuruHanbHble npenapaTbl Bce HbiCTpee TepAT 400 PbiHKA (3a 2 roga — Ha 60-80%), Aaxke B CTpaHax, rae paHee NpPeBaMpoBanm
(AnoHua, NUcnaHua, UTanma) — YTo roBopuT 06 aKTMBMU3aALMM NPOM3BOACTBA BOCNPOU3BEAEHHbIX NpenapaTos

IMS MIDAS, Market Segmentation, June 2010



