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B npedcmasnentoii cmamve ompaxena axmyanvHas npobaema neveHus aHemuu y 60mbHbLX ¢ XPOHUHeCKOil 6071e3HbI0 novex
(XBII). O6cyncoervl cnopHole no0X00bl K mepanuu aHemuu npenapamamiui ienesa u IPUmponodsrmuH-cumyaupyouumu
cpedcmeamu (OCC). Bnepevle 0ana Kpumu4eckas OueHKa KTUHUHECKUM PEKOMEHOAUUSIM U Pe3YTIbMarmam sieHeHus.
Paccmompenvt sonpocut pesucmenmuocmu k ICC, ompaseHvl pakmopol, npueoosusie K 3Momy coCnoaHui0,

nokasaua ponv xenesa. [Ipedcmaenervt HoBble C6e0eHUS 0 NPENAPaMmMax — UHUOUMOPAxX NPONUNZUOPOKCUNIA3bL
uHoyyupyemozo eunoxcueii paxmopa (HIF), nokasana ponv amux npenapamos 6 603MONHOCMAX NiedeHUs AHeMUU

y 6ononoix XBI1. IIpedcmasnenl uccne008anus, NOCEAULEHHDIE NEPBOMY NPENApamy mozo KAacca — pokcadycmamy.

Kntouesvie cnosa: aremus, pe3ucmeHmHoCmp K e4eHUI0, Herne30, XPOHUUeCKast
6071e3Hb nouex, UHOYUUpyemblli eunokcueil axmop

HeMsSI SIB/IIETCS OJJHVM 113 Harbostee 4acTo BCTpe-

YAIOLVIXCSI OCTOKHEHMII IIPY XPOHUYECKOI 6071e3-

Hy movek (XBIT) [1, 2]. Ona BcTpedaeTcst mpuMepHO
y nonoBuHbI nanyenTos ¢ XbIT yeTBepToli cragum n 6onee
4yeM Y 90% ManueHToB C TEpMMHAIBHON CTafjuel movey-
HOJI HEOCTaTOYHOCTY, HAXOAIIMXCA Ha fuanuse [3-5].
AneMmus acconuupyercs ¢ yXyallleHreM KauecTBa >KM3HI
MaLueHToB [6, 7] u BeuKuBaemoctn 8, 9]. OCHOBHBIMMU
cpencTBaMu Tepanuy anemun y 60mbHbix ¢ XBIT ocraot-
s IIpeTapaThl XKene3a M 3pUTPOII0I3-CTUMY/IMPYIOIye
cpenctBa (9CC). OpHako IpUMeHeHNe ITYX IIpelapaToB
XOTb I CIIOCOOCTBOBAIIO YAYYLIEHNIO KOHTPOJIS 32 aHEMM-
eil y 3TOIt TsDKeTIOl KaTeropuu 6OMbHBIX, HO He PEIInIo
3Ty Hpobnemy okondarenpHo [10]. IIpuunHamMu Takoro
MIOJTIOKEHNA Belllell SAB/IAI0TCS, BO-TIEPBBIX, OTCYTCTBUE
YeTKOro IIOHMMaHMs BO BpadeOHOM COOOIeCTBe a/IrOpUT-
MOB IIpMMeHeHM TpenaparoB xene3a 1 ICC, BO-BTOPBLIX,
PE3UCTEeHTHOCTD K IPOBOAMMONL Tepanuu y 60IbHbIX, 0CO-
6EeHHO C HaJTM4MeM BOCIIA/INTE/TbHBIX COCTOSTHUIA.
[TpaxkTuka IpuMeHeHN IpenapaToB Xene3a i KoppekK-
1y KenesofeuIMTa pa3nyaeTcs B pa3HbIX CTpaHax,
4TO 00OYCIOB/IEHO PACXOXKIAEHNUIAMY B HallOHATbHBIX
KIVHNYeCKUX pekoMeHfganyax [11, 12] n orcyTcTBUEM
YeTKOJ II03MIIMN IO 3TOMY BOIIPOCY B MeXXIyHapOgHBIX
knnandecknx pekomenpanusax KDIGO [13]. B pekomen-
pmanuax KDIGO npepno)xeHo HauMHATD JIedeHNe Ipe-
mapaTaMu XXejesa pu ypoBHe ¢pepputrta < 500 Hr/m
1 HacblmeHyy Tpancpeppuna xenesoMm (HTXK) < 30%
U IpeKpalaTh JedeHye Iy JOCTIDKEHNN ITHUX JKe YPOB-
Hell, 4TO He IPeJCTaB/IAETCA BOSMOXKHBIM I JIOTUYHBIM;

B pexoMenparmsax KDOQI, 2013 (CIIA) Boobue He nu-
MUTHMPOBAHO IIPMMeHeHMe IIPeNapaToB XKeye3a y ImalLu-
€HTOB, B fInoxHun o npumeHeHns 3CC peKOMEeHIO0BaHO
HA4MHATh JIeYeHNe IpK ypoBHe pepputuHa < 50 Hr/MII,
aHa Tepammy DCC npu ypoBHAX pepputiHa < 100 Hr/M1
n HTX < 20%, npexpaljeHue nedyeHns Ipyu BepxXHeM
ypoBHe ¢epputnHa 300 Hr/MI1. B pesynbrare Takux pac-
XOX/IeHMII B peKOMeH/JallMAX BBLAB/ICHbI HECOOTBETCTBIA
CpefHUX ypOBHell (eppUTHHA YV MAL[MEHTOB B PasHBIX
crpanax (puc. 1).

Kpowme Toro, ncronb3oBaHye BbICOKNUX /103 TIPENapaToB
XKerme3a I/IA TOCTVDKeHMA IelleBbIX 3HaYeHUI YPOBHe
dbeppuTHHa UM reMOTTOONHA COMPSKEHO C Hebmaro-
IIpUATHBIMYI McXofiaMu (puc. 2).

Y 6onbubIx ¢ XBII cTaHAapTOM B Ie4eHUY aHEMUY SBJLA-
eTcs MpUMeHeHIe JKefe3a BHYTPYBEHHO 13-32 IJIOXO0 ero
YCBOSEMOCTH IIpY IIpMMeHeHNN per os. [Ipy HecoMHEHHOIT
HeOo6XOAMMOCTY BOCIOMHEHNSI feUINTA XKee3a U JC-
HO/Ib30BAHMM €T0 [/ CUHTe3a FeMOII001Ha He06X0IMO
YUYUTBIBATb ¥ BO3MO>KHBIE T0O0YHBIe 9 PeKThI B/B BBe-
JleHNs XKejes3a, B YaCTHOCTMU ajjieprudecKue peaklun,
pasBUTUE OKCUIATMBHOTO CTPecca, COfeiiCTBIE POCTY
6akrepuii u psg gpyrux. CyTs Ipo6eMbl He B TOM, IIPK-
MEHATb VI He IIPYMEHATD XKeJle30 [ TeYeHI aHeMII,
a B TOM, B KaKJX J03aX U IIpY KaKOM YpOoBHe peppuTnHa
y HaiueHTa sTo 6e3omacHo. Oco6eHHO aKTyaIbHbIM 9TO
CTaJIO0 TOC/Ie NYONMMKALVY Pe3yIbTaTOB UCCIE[OBAHNS
PIVOTAL [15], xoTOpOe IMoKa3ao MpeuMyIecTBO IIpo-
AaKTUBHOIO IIpMMeHEHNUA B/B >Kejle3a, KOTOpOe MHOTMe
OTeueCTBEHHBIE 1 3apYOe>KHbIe He(POJIOTH COYIN CUHO-
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Puc. 1. Yposenv dpeppumuna y nayuenmos 8 pasuvix cmpanax (UCmouHux: 2000601 omuem uccne008aHUs pe3ynvmamos
u npaxmuxu ouanusa 3a 2012 ., http://www.dopps.org/annualreport/html/qferritinngml_TAB2011.htm)

HMMOM NIPUMEHEHNA BBICOKMX [103 JKene3a. OfHako mpn o B HeckoppeKTupoBaHHasi
BHMMATENbHOM M3Y4YE€HUM Pe3yNnbTaTOB MCCIEJOBaHNA O6mas

BBIAB/IEHO, YTO Me[MaHa MeCAYHOI JO3bl B/B Xenme3a Kappuosackynapnas

B IPYyIIe MallieHTOB C IPOaKTUBHBIM BBEEeHMEM IIpe- 24
[IapaToB COCTaBMIA BCero 264 mr (MakcumyM 400 Mr), TO
ecTb (paKTIdecKu 60MIbHBIE Ha TeMOANAIN3E He TIOTyYan
6OTIBIINX $03 JKeesa, B TO BpeMsI KaK IAI[eHThI TPYIIIIbL
C peaKTVBHBIM IONTYYeHNeM Xere3a (paKTUueCKy HaXOnu-
JIACD B COCTOSHUM Kene3opeUIITa M MefyaHa MeCSTYHOI
O3Bl B/B JKefme3a cocTaBuia 145 Mr, a )kesie30 BBOIVIIN
TOJIBKO TP KOHIIeHTparyu ¢peppuriHa < 200 MKr/ /1 nnn
HacbleHy TpancdeppyHa < 20%. OTCyTCTBUE BBEeHNA 0.6 H \
TOI/IePKMBAOLIEN 103bI JKene3a MpUBeno pakTuIecKu ’ ¥/
K COCTOSIHMIO IIOCTOSIHHOTO HeUINTa Xeme3a y malu- :
enToB 370l rpynnsl. Tak, HTJK Bo Bcex KOHTpONbHBIX 0,4 : :

TOYKaX McciaemoBanusa 6outo Hmwke 20%. CpaBHeHMe 0 1-199  200-399 > 400
IBYX TPYIII HAlMEeHTOB (C HOpMaIbHBIM BOCIIOJTHEHIEM IV - pnosa xenesa, Mr/mec
meduunra xenesa 1t ero gepyuUUTOM) II0Ka3a10 3aKOHO-
MEpHBIil pe3ynbTaT — IpUMeHeHNne MeHbInx 103 CC
B I'PYyIIIe IPOAaKTMBHOTO NpyeMa IIpernapaToB Kejesa.
I.C. Macdougall u coaBT. B cBOeII cefyoLIelt my6mKa-
1y [16] o pesynbTaTaM IPOBEJEHHOTO VICC/IENOBAHMN A
PIVOTAL eme 607bliie 3aIy TBIBAIOT Bpayeli-He(ponIoros,
TaK KaK [iellaloT BBIBOL 006 OTCYTCTBMMU CYIL[eCTBEHHOI
PasHMIIBI MEXY IPYIIION, IIOTyJaBIIEN BHICOKME JO3bI
JKejle3a BHY TPUBEHHO, M TPYIIIION, ITO/TyYaBLIeil HeJOCTa-
TOYHYIO §O3y IIperapaToB JKele3a, B 4aCTOTe COOBITMI
17151 Bcex uHGexumii (46,5 B cpaBHeHU ¢ 45,5% COOTBET-
cTBeHHO). IIpyu 5TOM aBTOPHI CTaThy, IBHO HallelleHHOI!
Ha HEMCKYIIEHHOTO YMTAaTeNs, IMITYT HOCIOBHO «2141
HauyeHT ObUI PaHJOMU3UPOBAH Ha PEXIM C BBICOKUMMU
nosamu xeresa (400 MT B Mecsil)», B TO BpeMs KaK U3- 0,4 ‘ ‘ ‘ ‘
BECTHO, YTO MeJIiaHa MeCAYHOI JO3bI B/B >KeJle3a B IPyII- 0 1-199 200-399 =400

T MalMEHTOB C MPOAKTUBHBIM BBEJIEHMEM MpeNnapaToB IV - nosa xenesa, Mr/mec
cocraBuia Bcero 264 mr. CriefyeT OTMETUTD, 9TO CIIOH-  Pyc, 2. Bsaumocensb Mmedc0y 003011 66e0eHH020 6/6 sHcene3a
copom nipoeefienus uccnenoanusa PIVOTAL, a Taxxe  y yposuamu o6useil u kapouosackynspHoii cmepmuocmu
HOC/IeYIOIMX BCTPeY TPYIII 9KCIIEPTOB I10 pa3paboTke  [adanmuposaro u3 14]
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IMPAaKTUYIECKNX PeKOMEeHIALNI II0 IPUMEHEeHNIO BHY TPU-
BeHHOro >xene3a pyu XBII ¢ yyeToM pucka nHpeKIm
BoicTynana kommanus Vifor Fresenius Medical Care Renal
Pharma, koTopasi IpOM3BOJAUT HECKOIBKO IIPEIapaToB
7151 3aMeCTUTENbHOI Tepalny Kele30M, YTO He MCKITIo-
YaeT 3aMHTePeCOBAHHOCTY KOMITAHUY B IIPMMEHEHUN
BBICOKMX /103 Xe/le3a y ManueHToB. Bompoc o pucke Bos-
HUKHOBEHMUs MHQEKIUIT TPy MPUMEeHEeHNN B/B Xelesa
OKOHYATe/IbHO He M3Yy4eH, HO Pe3y/IbTaThl MeTaaHa/IN3a
78 paHJOMU3VPOBAHHBIX KOHTPONVPYEMBIX MCIIBITAHNIA
IIpUMEeHEHN B/B JKelle3a 110 CPAaBHEHUIO C IepOpaIbHbIM
JKelle30M MY OTCYTCTBMEM JJ06aBOK xerle3a Ay nedeHns
aHeMUU TI0Ka3asIi, YTO B/B BBefleHIIe XKee3a ObIIo CBsI3a-
HO CO 3HAYNTENIBHO 60JIee BBICOKOI YaCTOTOI MHQEKIIIT
IO CPAaBHEHUIO C IIepOPATIbHBIM IIPMEMOM JKeJle3a WIN
6e3 Hero, OTHOCUTENbHBI pucK 1,33 (95%-Hblit foBe-
purenbHblit nHTEpBa (95% AM) 1,10-1,64) [17]. Takum
obpasom, oueBUIHA Cepbe3Has MpobreMa BCIECTBIE
OTCYTCTBYSI YETKUX PEeKOMEHJALMII IT0 BefeHNI0 6Ob-
HbIX ¢ XBII, Hy>xjafomuxcsa B IpUMeHEeHUY TpeNapaToB
xenesa. He onpepeneHsl 1eneBble ypoBHU GeppUTHHA,
a TaK)Xe IIOHATHE BBICOKUX U HU3KMUX JJ03 IIPEIapaToB
JKeresa.

Ba)KHOCTD pelleHNsA JaHHOTO BOIIPOCa MOTMBJMPOBaHa
TEeM, YTO MHGEKIVY ABJIATCA BeAyILell IPUIMHO 3a-
60/1eBaeMOCTI ¥ CMEPTHOCTH Cpefy maieHToB ¢ XBII
M BTOPOIt HanboIee 4YacTol IPUIMHON CMEPTH Y Talu-
€HTOB C TEPMMHA/IbHON CTafMelt 3a60IeBaHNUs OYeK:
II0 CPaBHEHUIO C obueit MOIY/NALMEN MALMEeHTHI, I10-
JTy4aolye MoAepKMUBAIINIL TeMOaNN3, IPUMEPHO
B 100 pas yaie ymuparot ot cerncuca [18, 19]. [Tomumo
HPSIMBIX HOCTeACTBUI MHEKIVN, UCCIIeOBAHNUSA CBU ie-
TeJIbCTBYIOT O B3aMMOCBSI3Y MeX/y MH(EKIIIell 1 cepped-
HO-COCYAMCTBIMY COOBITUAMY. VIH(DeKIMOHHbIE SIM30/bI
IIpeCKa3bIBAIOT IIOBBILIEHHBIN PUCK HOC/IEAYIOMINX Cep-
IeYHO-COCYAMCTHIX coOpITHII Y manmenTos ¢ XBII [20].
ITofo6HBLT pesyabTaT ObUI IOTYYEH U B MCCTIETOBAHNN
PIVOTAL. OgHako HEemOCTAaTOK JKejle3a TaKyKe MOXKET
IPUBOANTD K HETaTVUBHBIM pe3ynbTaTaM [21]. Ha ocHoBe
BBIIIEN3I0KEHHOTO M PE3YIbTATOB psAfa APYTUX MCCIe-
[OBaHMIL, CBUIETENbCTBYIOIMX O KOPPEALMI BHICOKIX
ypoBHeit peppuTHHA U GONBUINX eXeMeCAIHBIX BHY-
TPUBEHHBIX 103 >Xene3a (> 300-400 Mr B Mecs1y) € 1o-
BBILIEHHBIM PUCKOM cMepTH Y 60nbHbIX ¢ XBII [22-26],
MO>KHO C YBePEHHOCTBIO YTBEPXK/JATh, UTO KaK U30OBITOK
JKe7ie3a, TaK 1 eT0 HeJJOCTATOK NPUBOJUT K HETaTUBHBIM
pesynbTaTaM JiedeHus y 60mbHbIX ¢ XBII.

Ha mam B3rys15i, Hanboree pa3yMHBIM BBIXOJOM 13 CO-
3[jaBLIeNICA CUTYaluy ObII0 ObI IPUMEHeHNe oA Aep-
JKMBaOIell Tepanuyu NpemnapaTaMy Xejes3a, KOTOPYIo
eXeHefle/IbHO MU Pa3 B IBe Hefle/ BBOAMIN OBl B 03e,
He npessimanigeit 300 mr/mec, nanuentam ¢ XBII 6e3
nHdexuuy Bo usbexanne cHkeHusa yposHs HTK
Huoke 20% ¥ IpeBbIIIeHNA YPOBHA peppuTHHA Oolee
200-500 ur/m1. Heo6Xx0aM0 KOHCTaTUPOBATD, YTO IS
YTOUHEHMs Lie/IeBbIX YPOBHell (peppuUTIHA y 6OIbHBIX
¢ XBII TpebyeTcs nmpoBefeHMe MUPOKOMACIITAOHBIX
KOHTPOJIMPYEMBIX ¥ PaHAOMU3NPOBAHHBIX MCCTIEH0-
BaHUIL.

PesucrentnocTh k Tepanun CC ocTaeTca CIOXHOM
npo6meMoll B KIMHMYECKON mpakTuke. IJoCKONMbKY
eIMHOTO OIIpeJie/IeHNsI He CYIeCTBYeT, paclIpocTpa-
HEHHOCTb runouyscTBuTenbHOCTU K DCC Bapbupyer
B 3aBUCHMOCTH OT IpUMeHsAeMoro onpepeneHns. [To gax-
HBIM pAJa VICCTe0BaHNIA, Y 60/IbHBIX HAa TeMOJManu3e pe-
3ucTeHTHOCTH K DCC Bappuposana ot 5 5o 20% [27, 28].
Y 6onpHbIX ¢ foguanusHoi craguert XBIT [29] B 34% cny-
vaeB HaOmogamu peaucteHTHOCTH K ICC. IloBbINIeHe
703 OCC g1 moCTVOKEeHMs Ie/leBbIX IIOKa3aTeslei re-
MOT/IO0MHA MOXXET CIIOCOOCTBOBATH MOBBIIIEHWIO
pUCKa CepHevYHO-COCYAUCTHIX 3ab0nmeBaHMIl, TPOM-
6006pasoBaHMs U, KaK CAeCcTBUE, cMepTHOCTH [30].
VimeeTca HenMHeNHAA U CIOXKHasA CBA3b MEXJY 03011
9CC u ypoBHeM reMorno6yHa. MHOXecTBO GpakTopoB
SAIBNIAIOTCA NPUYMHON BOSHUKHOBEHMS Pe3UCTEHTHO-
ctu k 9CC: gedmunt u n3OBITOK XKefesa, BOCIAIeHNEe
U TeNICUAVH, YpeMIA, MUHepalbHO-KOCTHbIE Hapylle-
Hus, tepuunt ButamnHa D, 6eTKOBO-9HEpreTrIecKast
HeJ[OCTATOYHOCTD U fAp. [31-34]. B mocnepume gecsatu-
NeTVS MOABWINCH MHHOBAIMM B JIeU€HUM aHEMUM IIPU
XDBII, Bkmovyas mocTu>keHnue aileKBaTHOCTU JManmn3a
y HalMeHTOB O/1arofiaps KOHBEKTUBHOMY FeMOANANIN3Y,
MPUMEHEHNIO IMATU3HBIX MEMOPaH, TOKPBITHIX BUTA-
MuHOM E, 1 BHe[peHMIO HOBBIX BHICOKOIIPOHMIIAEMbIX
MeMbpaH [35-37]. OnHaKo, HECMOTPS Ha HOBBIE IIO/IXOJIbI
B nIpeofoneHun pesucteHTHOCcTH K DCC, KI04eBbBIMU
MeXaHU3MaMI B Pa3BUTUY 9TOTO COCTOSTHYSA OCTAIOTCS
BOCIIaJIeHNe VI HapYIIeHMe TOCTYIHOCTH XXene3a. B 1o
CBA3MU TPYAHO IIepPeOleHNTD OSBJIEH)e HOBOTO KIacca
[IpenapaToB — UHTMOUTOPOB IIPOMUITUAPOKCUIA3bI MH-
AYLMpPyeMOoro rumokcuesi pakropa (MHIO6UTOPDI IPO-
munrugpokcunassl HIF (hypoxia-inducible factors)).

HIF npepcraBnsietr co60ii retepogumep, COCTOSINIA
u3 a- u p-cyovenunny [38]. CymecTBytoT Tpy usogop-
MbI a-cyobepyuanip: HIF-1a, HIF-2a u HIF-3a, kaxpas
U3 KOTOPBIX MOXKeT 00BeANHATHCA C B-CyObeANHNIIEN,
BBI3BIBas 9KCIIPECCUIO PA3IMYHBIX KOMOMHAL[MIT T€HOB-
muenent. Perynanusa akrusroctu HIF npouncxopurt ¢ no-
Mopio cyobepuuunbl HIF-o, HenpepbIBHO cCHHTe3MpYe-
MOJI B KJIeTKaX ¥ [TOBEPTaIOLIeiiCs TU/POKCUINPOBAHNIO
nponuaruapoxcuaasoi [38]. [Ipyu cHy>KeHNM aKTUBHOCTH
TIPONIMITUAPOKCHUIIA3BI Y TUITOKCHUY CHYDKEHHOE TUPOK-
cuwmposanue HIF-a mosBonseT eMy cTabuInsupoBaTbcs
U TPAHCTIOLMPOBATBCA B AMPO, I7ie IPOUCXOANT AUMepH3a-
st ¢ HIF-B [39]. AKTuBarust reHa SpUTPONOITUHA IPO-
MICXOAMT B sifipe ITOCTIe CBA3BIBAHMA C 9/IEMEHTOM OTBETa
Ha TUIIOKCHUIO B PETY/LITOPHBIX 00/IaCTSIX FeHa-MUIIEeHN
cpeny apyrux resos [39]. Ilpu runokcyuy NoBbILIIeHHAS
crabunusarnyst HIF-a moBbiaet akTMBHOCTD 3pUTPOIIO-
33a [40]. IIpu nporpeccupyioieit XBII camkenne gud-
¢bysunu K1ucIopoaa B IOYeYHbIe KI€TKHU IIPOUCXONNUT U3-32
ycuneHust ¢pubposa ¢ MOBHILIEHHO TpaHChOpMaLueit
KJIETOK, IIPOAYUMPYOIUX SPUTPOIIOITUH, B IIOYEUHbIE
Muodubpobmactsl. [umoxcns ycyrybnsercs gpyrumu
dbaxkTOopamy, TaKMMU KaK paspylleHue neputyoyisp-
HOJI KalWIIIPHOIL CETHU U CHIDKEHNe IepUTyOyIsIpHOro
KanWUIIPHOTO KpoBoTOKa [38]. OfHaKO BO3HMKAOIIAs
skcnpeccus HIF npu XBII HefocTaTouHa A1 aKTUBALUK
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9PUTPOII0332, YTO OOBACHACTCA U3OBITOUHBIM OKVCIIN-
TEJIbHBIM CTPECCOM, YpeMMuelt ¥ PO yKIeil BOCIau-
TEeJIbHBIX IIUTOKMHOB.

Murnbutops: nponuarugpokcunasst HIF garor Hap-
eXJy Ha pellleHye 3Toll mpo6ieMsl 61arogaps Boccra-
HOBJIEHNIO 9PUTPOIN033a C IOCTOAHHON CKOPOCTBIO
u ycrpaHeHuwo ¢akTopoB pesucreHTHocTu DCC.
PerynupoBanue romeocrtasa xenesa Ajs yLOB/IeTBO-
peHust DoTpebHOCTEN B XKefle3e /I CHHTe3a FeMOIIO-
OuHa ABNAETCA KIIOYeBBIM 9 dekToM. MeXaHU3MBI,
y4acTBYyOIIVE B 3TOM IIpoliecce, MOBBIIIAIT YPOBEHD
TpaHceppMHa U PeleNTOPOB TpaHCHeppUHa, IUTOXPO-
Ma B 1BeHafaTUIIEpCTHON KMIIKY, IEPEHOCYMKA IBYX-
BaJICHTHBIX METAJIIOB 1 ¥ ypOBHA Liepy/noIIasMuHa [41].
S¢pdexTl MHIMOUTOPOB NpoMMArugpokcunassr HIF
Ha IIOofjaB/IeH1e IPOA KM TeNCU/MHA M APYTUX IPOBO-
CIIAJINTENBHBIX LIUTOKMHOB XOPOLIO MO TBEPKACHBI [42].
Accoumannm ¢ yny4uleHHbIM CTaTyCOM NMUTAHUA U 370-
POBbeM KOCTel HabITIO[AI0TCSI TAK)KE B MICCIIETOBAHMSX
IpY IIPYMEHEHUY MHTMOUTOPOB IPOIUIT U POKCHTIAa3hl
HIF [42]. PokcagycraT — mepBblil IpenapaT-uHIUOUTOP
nponuarnapokcunassl HIF, ncnsitanus ¢assr 11 xo-
TOPOTO 3aBepIIeHbl BO MHOTUX CTPAHAaX, B TOM 4MCIIe
u B Poccun, 1 KOTOpBIiT y>Ke ofoOpeH K IpUMEHEHNIO
B Anonnn, Kurae, crpanax EC u B Poccun.
ITposesena nporpaMma KAMHUYECKUX UCCIEOBAHNINI
¢daser 111, B koTOpsIX mpuHsnu ydactue 6onee 9600
HAaLMeHTOB co Bcero Mupa. Maydann apdekTuBHOCTD
1 6€30IaCHOCTD POKCAAYCTATA ¥ 6O/IbHBIX, He IO/Tyda-
OIIMX AUManus u Ha guanuse. B uccnegosanmax ALPS,
OLYMPUS u ANDES cpaBHUBanu pokcagycrar c Iia-
ne6o y manuentos ¢ XBII Tperbelt — msaTOM CTamuMit
[43-46]. VinTerpupoBanHblit aHanu3 (n = 4270) mokasar,
YTO poKcapycTaT 9pPeKTUBEH B JOCTIIKEHUM U IIOf-
[ep>KaHUM YPOBHSA IeMOINOOHA C MEHbIINM PUCKOM
3KCTPEHHOII Tepanuu. UTo KacaeTcs HeXelaTeNbHbIX

Nvreparypa

SIBJIEHMIT, 06€ TPYIIIIbI IeYeH s IME/TV COLIOCTaBIMble
npoduy 6e30IIaCHOCTY B OTHOILICHUY CEPIeYHO-COCY-
IMCTBIX COOBITHUIL M CMEPTHOCTHM OT BCeX IpUYNUH [46].
B HefaBHO ONy6/MMKOBAaHHOM MeTaaHa/IN3e 10 MCIIONb30-
BaHUIO pOKcagycTara [47] O6blIa IpOogeMOHCTpUpPOBaHa
3¢ HeKTUBHOCTD POKCAyCTaTa Y 6OIbHBIX B HOVA/IN3-
HOIT CTalNy 1 Ha IMajn3e M OTMedeHa ero 6e30IacHOCTD
I nedeHus aHeMmun y nanueHtos ¢ XbBII. B uccre-
LOBaHUIX ObLIO OOHAPY)KEHO, YTO POKCAZYCTAT CHIU-
K7l yPOBHU TeNCUANHA U (PepPUTUHA B CBIBOPOTKE,
0Cco6eHHO y 60NbHBIX Ha foauanusHoit craguu XBII.
Tencuaus npencTapseT co60it MENTU/, HAPYIIAIOMIT
BcacblBaHMe Xeje3a [48] ¥ MHIMOUPYIOLUINIT SKCIIOPT
Kere3a peppoIOPTIHOM U3 K/IETOK. YPOBEHb TelICHANHA
[OBBIIIAETCS Py BocnaneHuu [49], 410 crrocobcTByeT
pasButuio pesucteHTHOCTH K DCC. B pAne uccnenosa-
Huit ¢passl [11 [50-52] 66110 HOATBEPXKAEHO, YTO Y AMa-
JIM3HBIX ALIMEHTOB POKCAAYCTAT ObI1 3¢ deKTUBEH AL
KOPPEKIMY aHEMUM HE3aBMCUMO OT Ha/JINM4Ns BOCIIA-
JIeHWsI, OH ITOBBILIIAET YTU/IN3ALMNIO XKele3a I CHIDKAeT
YyPOBeHb XonmecTepyuHa. Tak, B IOATPYIIax MalieHTOB
C BBICOKUM ypoBHeM C-peaKTHMBHOTO 6e/ka poKcany-
CTaT IPMBOAWT K 60/IbIIEeMY HOBBIIIEHIIO TeMOITOOMHA
(0,9 + 1,0 r/mn), uem snoatuH anbvda (0,3 + 1,1 r/mn).
ITpuMeHeHMEe POKCAZyCTAaTa IPUBOAMIO K CHIDKEHIIO
HpYMeHeHMs B/B BBOAMMOTO Kenesa [53-54], 4To MoxeT
IpefOTBPAIIaTh €r0 HeTaTUBHBII 9 PeKT mpu UCIOND-
30BaHMM OONBIINX [O3.

PaspaboTka 1 BHefpeHe MHIMOUTOPOB P ONMMITUAPOK-
cunassl HIF B KIMHMYECKYIO0 IPAKTUKY IIPOZO/DKAIOTCS,
Y 3TH UCCIeOBaHNUA 6yyT HAXOUTBCA O IPUCTATBHBIM
HaO/TI0leHIIeM Ha [IOCTPETUCTPALIMOHHOM STalle B TeYeHue
CTIEeAYIOLIETo AeCATUIeTHs. B mepcrekTrBe IpuMeHeH1e
uHrn6uUTopos npomnruapoxcunassl HIF nomxHo mo-
3BOJINTD PELINTH BOIPOC JIEI€HNsI aHEMIUY ¥ GOIBHBIX
¢ peaucTeHTHOCTBIO K DCC.

1. Fujimoto D., Adachi M., Miyasato Y., et al. Efficacy of continuous erythropoietin receptor activator for end-stage renal
disease patients with renal anemia before and after peritoneal dialysis initiation. Clin. Exp. Nephrol. 2021; 25: 191-199.
2. Mikhail A., Brown C., Williams J.A., et al. Renal association clinical practice guideline on anaemia of chronic kidney disease.

BMC Nephrol. 2017; 18: 345.

3. Stauffer M.E., Fan T. Prevalence of anemia in chronic kidney disease in the United States. PLoS One. 2014; 9 (1): e84943.
4. Hanna R.M,, Streja E., Kalantar-Zadeh K. Burden of anemia in chronic kidney disease: beyond erythropoietin. Adv. Ther.

2021; 38 (1): 52-75.

5. Wang B., Yin Q.,, Han Y.C,, et al. Effect of hypoxia-inducible factor-prolyl hydroxylase inhibitors on anemia in patients with
CKD: a meta-analysis of randomized controlled trials including 2804 patients. Ren. Fail. 2020; 42 (1): 912-925.
6. Moreno F., Gomez ].M.L., Jofre R, et al. Nephrology dialysis transplantation quality of life in dialysis patients. A Spanish

multicentre study. NDT. 1996; 11 (2): 125-129.

7. Lefebvre P., Vekeman F., Sarokhan B, et al. Relationship between hemoglobin level and quality of life in anemic patients
with chronic kidney disease receiving epoetin alfa. Curr. Med. Res. Opin. 2006; 22: 1929-1937.

8. Astor B.C,, Coresh J., Heiss G., Pettitt D. Kidney function and anemia as risk factors for coronary heart disease
and mortality: the atherosclerosis risk in communities (ARIC) study. Am. Hear. J. 2006; 151: 492-500.

9. Kovesdy C.P., Trivedi B.K., Kalantar-Zadeh K., Anderson J.E. Association of anemia with outcomes in men with moderate
and severe chronic kidney disease. Kidney Int. 2006; 69: 560-564.

10.
Purif. 2016; 42 (1): 33-43.

Yponorus u Hepponorus

Zuo L., Wang M., Hou F., et al. Anemia management in the China dialysis outcomes and practice patterns study. Blood

0630p



0630p

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Francesco L., Peter B., Adrian C,, et al. Kidney disease: improving global outcomes guidelines on anaemia management

in chronic kidney disease: a European Renal Best Practice position statement. Nephrol. Dial. Transplant. 2013; 28 (6):
1346-1359.

Chronic Kidney Disease: managing anaemia. NICE guideline. Published: 3 June 2015. nice.org.uk/guidance/ng8.

KDIGO Anemia Working Group. KDIGO clinical practice guideline for anemia in chronic kidney disease. Kidney Int. 2012;
2:279-335.

Kalantar-Zadeh K., Regidor D.L., McAllister C.J., et al. Time-dependent associations between iron and mortality

in hemodialysis patients. J. Am. Soc. Nephrol. 2005; 16 (10): 3070-3080.

DOPPS Practice Monitor: Anemia Chapter, 2020. https://www.dopps.org/DPM.

Macdougall I.C., White C., Anker S.D., et al. Randomized trial comparing proactive, high-dose versus reactive, low-dose
intravenous iron supplementation in hemodialysis (PIVOTAL): study design and baseline data. Am. J. Nephrol. 2018; 48:
260-268.

Macdougall I.C., Bhandari S., White C. Intravenous iron dosing and infection risk in patients on hemodialysis:

a prespecified secondary analysis of the PIVOTAL trial. ]. Am. Soc. Nephrol. 2020; 31 (5): 1118-1127.

Litton E., Xiao J., Ho K.M. Safety and efficacy of intravenous iron therapy in reducing requirement for allogeneic blood
transfusion: systematic review and meta-analysis of randomised clinical trials. BMJ. 2013; 347: f4822.

Saran R., Robinson B., Abbott K.C. US renal data system 2018 annual data report: epidemiology of kidney disease

in the United States. Am. J. Kidney Dis. 2019; 73 (3 suppl 1) A7-AS8.

Sarnak M.]., Jaber B.L. Mortality caused by sepsis in patients with end-stage renal disease compared with the general
population. Kidney Int. 2000; 58 (4): 1758-1764.

Cheikh Hassan H.I., Tang M., Djurdjev O., et al. Infection in advanced chronic kidney disease leads to increased risk

of cardiovascular events, end-stage kidney disease and mortality. Kidney Int. 2016; 90 (4): 897-904.

Kalantar-Zadeh K., McAllister C.J., Lehn R.S., et al. A low serum iron level is a predictor of poor outcome in hemodialysis
patients. Am. J. Kidney Dis. 2004; 43: 671-684.

Cho M.E., Hansen J.L., Peters C.B., et al. An increased mortality risk is associated with abnormal iron status in diabetic
and non-diabetic veterans with predialysis chronic kidney disease. Kidney Int. 2019; 96: 750-760.

Awan A.A., Walther C.P,, Richardson P.A., et al. Prevalence, correlates and outcomes of absolute and functional iron
deficiency anemia in nondialysis-dependent chronic kidney disease. Nephrol. Dial. Transplant. 2021; 36 (1): 129-136.

Sato M., Hanafusa N., Tsuchiya K., et al. Impact of transferrin saturation on all-cause mortality in patients on maintenance
hemodialysis. Blood Purif. 2019; 48: 158-166.

Kalantar-Zadeh K., Regidor D.L., McAllister Ch.]J., et al. Time-dependent associations between iron and mortality

in hemodialysis patients. J. Am. Soc. Nephrol. 2005; 16: 3070-3080.

Bailie G.R., Larkina M., Goodkin D.A., et al. Data from the dialysis outcomes and practice patterns study validate

an association between high intravenous iron doses and mortality. Kidney Int. 2015; 87: 162-168.

Kanbay M., Perazella M.A., Kasapoglu B., et al. Erythropoiesis stimulatory agent-resistant anemia in dialysis patients: review
of causes and management. Blood Purif. 2010; 29 (1): 1-2.

Ingrasciotta Y., Giorgianni F., Marciano I, et al. Comparative effectiveness of biosimilar, reference product and other
erythropoiesis-stimulating agents (ESAs) still covered by patent in chronic kidney disease and cancer patients: an Italian
population-based study. PLoS One. 2016; 11 (5): €0155805.

Minutolo R., Conte G., Cianciaruso B., et al. Hyporesponsiveness to erythropoiesis-stimulating agents and renal survival
in non-dialysis CKD patients. Nephrol. Dial. Transplant. 2012; 27 (7): 2880-2886.

Pérez-Garcia R., Varas J., Cives A, et al. Increased mortality in haemodialysis patients administered high doses

of erythropoiesis-stimulating agents: a propensity score-matched analysis. Nephrol. Dial. Transplant. 2018; 33 (4): 690-699.
Lee S.W., Kim J.M., Lim H.]J,, et al. Serum hepcidin may be a novel uremic toxin, which might be related to erythropoietin
resistance. Sci. Rep. 2017; 7 (1): 1-8.

El Sewefy D.A., Farweez B.A., Behairy M.A., Yassin N.R. Impact of serum hepcidin and inflammatory markers on resistance
to erythropoiesis-stimulating therapy in haemodialysis patients. Int. Urol. Nephrol. 2019; 51 (2): 325-334.

Rosati A., Ravaglia F., Panichi V. Improving erythropoiesis stimulating agent hyporesponsiveness in hemodialysis patients:
the role of hepcidin and hemodiafiltration online. Blood Purif. 2018; 45 (1-3): 139-146.

Icardi A., Paoletti E., De Nicola L., et al. Renal anaemia and EPO hyporesponsiveness associated with vitamin D deficiency:
the potential role of inflammation. Nephrol. Dial. Transplant. 2013; 28 (7): 1672-1679.

Panichi V., Scatena A., Rosati A., et al. High-volume online haemodiafiltration improves erythropoiesis-stimulating agent
(ESA) resistance in comparison with low-flux bicarbonate dialysis: results of the REDERT study. Nephrol. Dial. Transplant.
2015; 30 (4): 682-689.

Locatelli F., Andrulli S., Vigano S.M., et al. Evaluation of the impact of a new synthetic vitamin E-bonded membrane

on the hypo-responsiveness to the erythropoietin therapy in hemodialysis patients: a multicenter study. Blood Purif. 2017;
43 (4): 338-345.

Iyros E.B., bankaposa O.B., Kornaposa I.B. dddexr guanusaropa ¢ BuTaMusoM E Ha jeyeHye aHeMuy 1 YypOBeHb
Bocnanenus. Knuanyeckas Heppomnorus. 2018; 3: 41-47.

JddekTBHaA hapmakotepanua. 2/2023



39.
40.
41.
42,
43.

44,

45.
46.

47.

48.

49.

50.
51.
52.

53.

54.

55.

Yponorus u Hepponorus

0630p

Rosenberger C., Mandriota S., Jiirgensen J.S., et al. Expression of hypoxia-inducible factor-1a and -2a in hypoxic

and ischemic rat kidneys. J. Am. Soc. Nephrol. 2002; 13 (7): 1721-1732.

Jaakkola P., Mole D.R., Tian Y.M., et al. Targeting of HIF-a to the von Hippel-Lindau ubiquitylation complex

by O,-regulated prolyl hydroxylation. Science. 2001; 292 (5516): 468-472.

Nair S., Trivedi M. Anemia management in dialysis patients: a PIVOT and a new path? Curr. Opin. Nephrol. Hypertens.
2020; 29 (3): 351-355.

Kular D., Macdougall I.C. HIF stabilizers in the management of renal anemia: from bench to bedside to pediatrics. Pediatr.
Nephrol. 2019; 34 (3): 365-378.

Panwar B., Gutiérrez O.M. Disorders of iron metabolism and anemia in chronic kidney disease. Semin. Nephrol. 2016;

36 (4): 252-261.

Shutov E., Sutowicz W., Esposito C., et al. Roxadustat for the treatment of anemia in chronic kidney disease patients not
on dialysis: a phase 3, randomized, double-blind, placebo-controlled study (ALPS). Nephrol. Dial. Transplant. 2021; 36 (9):
1629-1639.

Fishbane S., El-Shahawy M.A., Pecoits-Filho R., et al. Roxadustat for treating anemia in patients with CKD not on dialysis:
results from a randomized phase 3 study. J. Am. Soc. Nephrol. 2021; 32 (3): 737-755.

Coyne D.W., Roger S.D., Shin S.K,, et al. Roxadustat for CKD-related anemia in non-dialysis patients. Kidney Int. Rep.
2021; 6 (3): 624-635.

Provenzano R., Szczech L., Leong R, et al. Efficacy and cardiovascular safety of roxadustat for treatment of anemia

in patients with non-dialysis-dependent CKD: pooled results of three randomized clinical trials. Clin. J. Am. Soc. Nephrol.
2021; 16 (8): 1190-1200.

Zhang L., Hou J., Li J., et al. Roxadustat for the treatment of anemia in patients with chronic kidney diseases: a meta-
analysis. Aging (Albany NY). 2021; 13 (13): 17914-17929.

Provenzano R., Besarab A., Wright S., et al. Roxadustat (FG-4592) versus epoetin alfa for anemia in patients receiving
maintenance hemodialysis: a phase 2, randomized, 6- to 19-week, open-label, active-comparator, dose-ranging, safety

and exploratory efficacy study. Am. J. Kidney Dis. 2016; 67: 912-924.

Locatelli F., Del Vecchio L., Luise M.C. Current and future chemical therapies for treating anaemia in chronic kidney
disease. Expert Opin. Pharmacother. 2017; 18: 781-788.

Provenzano R., Shutov E., Eremeeva L., et al. Roxadustat for anemia in patients with end-stage renal disease incident

to dialysis. Nephrol. Dial. Transplant. 2021; 36 (9): 1717-1730.

Chen N., Hao C., Liu B.C,, et al. Roxadustat treatment for anemia in patients undergoing long-term dialysis. N. Engl.

J. Med. 2019; 381: 1011-1022.

Akizawa T., Iwasaki M., Yamaguchi Y., et al. Phase 3, randomized, double-blind, active-comparator (Darbepoetin
Alfa) study of oral roxadustat in CKD patients with anemia on hemodialysis in Japan. J. Am. Soc. Nephrol. 2020; 31:
1628-1639.

Csiky B., Schémig M., Esposito C., et al. Roxadustat for the maintenance treatment of anemia in patients with end-stage
kidney disease on stable dialysis: a european phase 3, randomized, open-label, active-controlled study (PYRENEES). Adv.
Ther. 2021; 38 (10): 5361-5380.

Fishbane S., Pollock C.A., El-Shahawy M.A. ROCKIES: an international, phase 3, randomized, open-label, active-controlled
study of roxadustat for anemia in dialysis-dependent CKD patients. Presented at the American Society of Nephrology
(ASN) Annual Meeting; 5-10 November 2019; Washington, DC Oral TH-OR022.

Controversial Issues of Anemia Treatment in Patients with CKD. New Possibilities
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The presented article reflects the actual problem of anemia treatment in patients with chronic kidney disease.
Discussed controversial approaches to the therapy of anemia with iron preparations and erythropoietin-
stimulating agents (ESS). For the first time, the critical assessment of clinical recommendations and treatment
results was given. Reflected the issues of resistance to ESS are considered, the factors leading to this condition,
the role of iron is shown. New information about hypoxia—induced factor (HIF) activator drugs is presented,
the role of these drugs in the treatment of anemia in patients with CKD is shown. Provided the researches
devoted to the first drug of this class - roxadustate.
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