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PE3IOME

AHEMHATa € YeCTO CHITBTCTBAIIO 3a00JsIBaHE MU MAalld-
SHTUTE ChC CHhP/ICYHA HEJOCTATHYHOCT U IPHUYMHA 32 BIIO-
[IaBaHe HA MPOTHO3aTa U JIOMIHS U3X0J OT OonecTTa. AHe-
MUSATa Cpell MOIMyJaNusATa Ha TMAlUeHTHTE ChC ChpIacYHa
HEIOCTAaTBYHOCT € MHOTO IT0-9eCTO CpeIlaHa, OTKOIKOTO
B OCTaHaNOTO HaceneHue. Cuurta ce, Ue TS Bapupa MEK-
oy 17u 70% B 3aBUCUMOCT OT TOBa JIaJld CTaBa BBIPOC 32
XOCTIHTAIIM3UPAHH WK aMOynaTopan 6oHu. YecToTara Ha
aHEeMUSITA Cpel OBITapCKy MAIMEHTH, XOCITHTATU3UPAHH 32
0CTpa Chp/IedHa HeJJOCTATHYHOCT, CIIOPE]T €THO IIPOYIBAHE
e 32,7%. JleueHneTo Ha Ta3W CHIIBTCTBAIA KOMOPOWI-
HOCT C€ OIpEeeysl OT €THOJIOTHATA, KaTO YeCTH NMPUINHH
ca xeJs301e(hUIMTHATA aHEMUs, aHEMUATA TIPH XPOHUIHO
3a0osIBaHe, HAMYNEC HAa XPOHUYHO OBOpEedHO 3a0oIisiBa-
He. JledeHNeTo Ha aHEMUS C EPUTPOIIOSTHHOBH TIPETIapaTH
ITHPBOHAYAITHO € OMII0 00emaBamno, HO IOCIIeIBAIIUTE Pe-
3yJITaTh ce OKa3BaT pa3odapoBamu. Epurporoesa-cTumy-
JUPAITUTE areHTH YBEIMYaBaT TPOMOOESMOOIMYHHS PHUCK,
YecToTara Ha MHCYJITUTE, Makap Jia ce HaOJro/aBa moKay-
BaHE B CTOMHOCTTA HA XeMOITIOOMHA.

Kniouosu oymu: anemusi, copoeuna HedocmamvyHocm, pe-
KOMOUHAHMEH epumponoemum

AHemHusATa € YeCTO CHIIBTCTBANIO 3a00JIIBaHE IPH
MaIMeHTHTE ChC ChpaeuHa HempoctarbuHocT (CH) m
€ MpUYKHA 32 YTEeXKHABAHE HA ChCTOSIHUETO U 3a I10-
yom u3xox ot Oonecrra (1,2,3). Pazmuunure mpo-
YUBaHUs J]aBaT Pa3iiMuyHAa 4YeCTOTa Ha aHEMUs CpeJl
MAaIMEeHTHTE ChC ChpPACYHA HEAOCTaTHYHOCT, OT 17
10 70%. Ilpu BcUUYKU MONOKEHUS TS € TO-BUCOKA OT
4YecToTaTa B OCTAHAIIOTO HACENIeHHE, KOSITO CE CUUTa,
4e e okoisio 10% (4) — criopen nedunuimsra Ha Cae-
ToBHarTa 31paBHa opranuzaunus (C30). Makap Te3u
croiiHocTH, XeMoroouH <120 1/ 3a sxenu u <130 r/n
3a MBXKE, HUKOTa J]a He ca OWIM BaJUAUpPaHH, CTOM-
HOCTTa Ha €PUTPOTIOSTHHA C€ TIOKA4YBa SKCIIOHEHITU-
aJTHO 1MOJ Te3u HuBa (5).

Wudopmanus 3a yectoraTta Ha aHEMHUSATA KaToO KO-
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ABSTRACT

Anemia is a common concomitant disease in patients with
heart failure and is a cause for deteriorating prognosis and
poor outcome of the disease. Anemia in the population of
patients with heart failure is much more common than in the
general population. It is estimated that it varies between 17
and 70% depending on whether the patients are hospitalized
or not. The incidence of anemia among the hospitalized for
acute heart failure patients in one Bulgarian study is 32.7%.
The treatment of this concomitant state is defined by its eti-
ology. The most common causes of anemia in heart failure
are iron defficiency, chronic inflamation and chronic kidney
disease. The treatment of anemia with erythropoiesis-stim-
ulating agents was initially promising, but the results that
came out later showed disappointing data. Erythropoiesis-
stimulating agents increase the thrombotic risk, the inci-
dence of stroke, although an increase in the level of hemo-

globin is found.

Keywords: anemia, heart failure, recombinant erythropo-
etin

Anemia is a common co-morbidity in patients with
heart failure (HF) and is a cause of deterioration of the
condition and the prognosis of patients (1,2,3). The
incidence of anemia among the population of HF
varies in the different studies from 17 to 70%. In
any case, it is higher than the incidence in the non-
HF population, which is estimated to be about 10%
(4) according to the WHO definition. Although
these values, hemoglobin <120 g/L for women and
<130 g/L for men, have never been validated, eryth-
ropoietin rises exponentially below these levels (5).
We have obtained our information on the incidence
of anemia among the Bulgarian population of patients
with HF from the retrospective study of Angelov (6).
A total of 324 consecutive patients at an average age
of 67.6 £11.2 years (118, 36.4% were women) hospi-
talized for acute HF were enrolled, 32.7% of whom
had anemia. It was higher among women (40.7%) than
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MOpPOHIIHO ChCTOSTHHUE Cpefl OBJIrapcKaTa Moy ianus
IIalMEHTU CbhC CH umame ot PETPOCTICKTUBHOTO U3-
cienpane Ha Anrenos (6). O0xBaHaTH ca o000 324
MOCIJIEIOBATENTHA OOJIHH, XOCIUTAIN3UPAaHd 3a OC-
Tpa CH, Ha cpenna Bb3pacT 67,6+11,2 ronunu (118,
36,4% ca xeHn), KaTo 0OILIO B IIAIaTa KOXOpTa aHe-
mus ce cpema B 32,7%. Ilo-Bucoka e Ts1 cpen KeHuTe
—40,7%, otronkoTO cpen Mbxkere — 28,2%, p=0,03.
B npyr, oTHOBO perpocriekTHBeH aHanu3 Ha 444 Go-
nHu ¢ octpa CH, pasriexxaani Bp3pactoBaTa pa3inka
B YECTOTA HA aHEMHUSTA, CE OTYHUTA MI0-BUCOKA YECTOTA
IPY TIO-BB3PACTHUTE OOJTHH: IIPY TE3H HA BB3pAcT HaJl
75 1. e 42%, a ipu te3u mox 75 1. ¢ 27% (7). U ome
e/lHa MHTEepeCHa TEHJICHLUs € OTOeNsI3aHa B ChIIHS
aHaIM3 — NOKauBaHe Ha YECTOTaTa Ha aHEMHATA TPH
OosiHUTE Ha BB3pacT Haj 80 I. 32 5-ro/MIIeH epUoI
— ot 31% npe3 2006 ., Ha 40% npe3 2011 r., xkaro no-
J0OHA TEHICHIINS € HAIMIIE U 3 JPYTU CHITBTCTBAILN
3a00JIsIBaHUS — 3axXapeH AuabeT, XpOHUYHA 0OCTpYK-
TUBHA OenoapooHa Oosect (XOBB) u xpoHnuHO Ob-
Opeuno 3adonsBane (Xb3). U Benpeku Ta3u BUCOKA
W C TEHJEHLMS 3a IMOKayBaHE YecTOoTa Ha aHeMUsTa
Cpea XOCHUTAIU3UPAHUTE MAIMECHTU CHC CbhbpACUYHA
HEIOCTaThYHOCT, C€ OKa3Ba, ye TS He € MPEIUKTOP
3a pexocrutammzanus (8). Ot 314 xocnuranusupa-
Hu Oostau 1o noBoj octpa CH ¢ anemus ca 29,9%,
pexocnuTaau3upany 3a exHa roguna ca 21,3%. Cren
npuiiaraHe Ha MHOTO(aKTOPEH PEerpecoHeH aHaH3
CE YCTaHOBSIBa, Y€ MPEAUKTOPH 33 PEXOCTIUTATIM3ALHS
ca XObb, 3axapen nua0er, neueHue ¢ OeTa-0a0KepH,
HO He U aHneMus (8).

Jleuenneto Ha anemusTa npu CH 3aBucH MHOTO OT
€TUOJIOTHATA Ha TOBa ChCTOsAHME. Hali-uecrara npu-
YHHA € )KeJ'I513OI[e(bI/IHI/ITHaTa AHCMUL, HO XPOHUYHOTO
BB3MAaJeHNe, KOETO ce HalJlloaaBa NMpU NalUCHTHTE
cbc CH, e cpmio decto cpemano. Hemanka gact ot
Te3M HaleHTH ca u ¢ Xb3.

JleuenneTo Ha anemusiTa npu nauueHTu cs¢ CH ¢ pe-
KOMOMHAHTEH epPUTPONOEeTHH Oelle 3aJbI00UeHO
W3CIIEIBAHO TPe3 TOCIEeTHUTE HIKOJIKO TOAMHH. 3a
ChXKaJleHHe, Te3H MpernapaTy He ca MoKa3ald MIbpPBO-
HaYaJHO OYaKBaHUs OjaronpusteH e(ekr, a Iopu ce
OKa3a, 4y€ Morart Ja AoBeAaT A0 3HaYMMU CTPpaHUYIHU
edeKTH.

3a mepuona mexay 2000 u 2010 r. ca mposeaenu 13
MaJIK WIA PaHIOMH3HUPaHH, TUIanedo-KOHTPOIUpa-
HU MPOYYBaHMs, KOUTO LEJAT Jla YCTAHOBST e(eKTa
Ha JIEKapCTBa, CTUMYJIHPAIM EPUTPOIIOE3aTa BBPXY
CTOMHOCTTAa Ha XemorjnoOuHa. OCBEH YUCTOTO IU-
(poBO M3paKeHNE HA Ta3W CTOHHOCT, OLICHSIBAHA € U
KIIMHUYHATa CTOMHOCT HA JICYEHUETO, KAaTO IPH I0-
rojiiMaTta 4acT OT TE€3U IPOYyYBaHHA CC OTUUTA U I10-
JIoOpsiBaHEe HA CUMIITOMHTE Ha maruentute cbe CH.
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among men (28.2%), p = 0.03. Another retrospective
analysis of 444 acute HF patients showed age differ-
ence in the incidence of anemia - a higher rate in older
patients: 42% were 75 years or older and 27% -bellow
75 years (7). Another interesting trend was established
in the same analysis - an increase in the incidence of
anemia in patients aged 80 years and over for a 5-year
period - from 31% in 2006 to 40% in 2011. The same
trend was noticed for other concomitant diseases - dia-
betes mellitus, chronic obstructive pulmonary disease
(COPD) and chronic kidney disease. Despite this high
and increasing incidence of anemia among hospital-
ized patients with HF, it appears that it is not a predic-
tor of rehospitalization for HF (8). Of the 314 hos-
pitalized patients for acute HF anemic were 29.9%,
and re-hospitalized for a one-year period were 21.3%.
With multifactorial regression analysis applied, the
predictors of rehospitalization turned out to be COPD,
diabetes mellitus, treatment with beta blockers, but
not anemia (8).

The treatment of anemia in HF patients depends much
on the etiology of this condition. The most common
cause is iron deficiency anemia, but there is also ane-
mia in chronic conditions and HF is considered to be
such condition. There are many patients with chronic
kidney disease in this population as well.

The treatment of anemia in patients with HF with
recombinant erythropoietin has been extensively
studied over the last few years. Unfortunately, these
agents did not show the initially expected beneficial
effect, and even led to some significant side effects.
Between 2000 and 2010, 13 small or randomized,
placebo-controlled trials studying the effect of eryth-
ropoiesis-stimulating drugs on the level of hemoglo-
bin were performed. In addition to that, clinical im-
provement in the symptoms of HF was also assesed. A
meta-analysis based on 11 randomized clinical trials
(9) studying the effect of erythropoietin in HF patients
and anemia included a total of 794 patients followed-
up for periods between 2 and 12 months. Part of these
patients were treated with erythropoietin and part of
them with placebo. Two of the studies were placebo-
controlled, and five - double blind. In five of the stud-
ies, epoetin was the erythropoiesis-stimulating agent
and in six - darbepoetin. The results showed an im-
provement in functional capacity with an increase of
96.8 s in physical exercise duration (p-0.04) as well as
an increase in the distance in the 6-minute walking test
by 69.3 m (p-0.009) compared to controls. Significant
changes were also observed in oxygen consumption,
in the NYHA functional class, which decreased on
average by -0.73, (p<0.001), left ventricular ejection
fraction, BNP value (-227 pg/mL, p<0.001), as well
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Meraananmu3bT, KOiTo ce 6azupa Ha 11 pannomu3u-
paHu KJIMHUYHHU NTpoyuBaHwus (9) U pasriexna epexra
OT JIYEHHE C €PUTPONOETHH IMPH MAlMEHTH C aHe-
must 1 CH, BrirouBa 001110 794 naiueHTH, JeKyBaHH
Mexay 2 1 12 Mecena ¢ epuTpONIOSTHH Wi T11ane0o.
JlBe oT mpoyuBaHHUATA ca IJIale00-KOHTPOIUPAHH,
a net — JBoMHO cnenu. [Ipu ner ot nmpoyuBaHusTa €
M3II0I3BaH KaTO MEAMKAMEHT €MOETHH, a MPH IecT
— napOormoeThH. PesynraTure mokassaT 1moo0peHue
BbB (DYHKIMOHATHUS KalalUTeT C yBEIWYEHHE Ha
MPOIBIDKUTEIHOCTTA Ha (PU3UYECKOTO HATOBAPBAHE C
96,8 cex (p-0,04) u yBenuueHue Ha 6-MUHYTHUS TECT
¢ 69,3 m (p-0,009) B cpaBHEHHE C KOHTPOJIU. 3HAYU-
MU IPOMEHH ce HaOJII0AaBaT ChILO ¥ B KUCIIOPOIHATA
KOHCyMalysi, BbB (yHKIMOHATHHS Ki1ac mo NYHA,
KOHTO HamaisiBa cpeano c¢ -0,73, (p<0,001), neBoka-
MepHarta (pakuusi Ha W3TIACKBaHe, CTOWHOCTTa Ha
BNP (-227 pg/ml, p<0,001), xakTo 1 moka3aTeauTe
3a Ka4eCcTBO Ha JKUBOT IPU CPEIHO MOKAYBaHE Ha Xe-
moriioonHa ¢ 20 /1. Xocnuraau3aluure 110 ITOBOI
CH ca namanenu ¢ 44% (p=0,005), HO cCMBPTHOCT-
Ta 1O BCSIKAKBU MPUYMHH € C FPAaHWYHA 3HAYMMOCT
(p=0,047). Crpanuunute epeKTH OT JICYCHUETO C
EPUTPOTIOETHH Ca PeIKU, O3 3HAUMMO BIIOIIABaHE HA
KOHTpOJIa Ha XUIIEPTOHUITA, O€3 yBeIryaBaHe 4ecTo-
TaTa Ha MUOKapAHUS HH(PAPKT, UHCYIITA U HA TPOMOO-
eMOOIMYHUTE MHIHUICHTH. PeqHo e na ce otOenexu
obaue, ye B npoyuBaneto STAMINA-HeFT (Study
of Anemia in Heart Failure Trial)(10), neuenuero c
JapOOIIOeTHH HE € JJOBENO 10 To100peHre BbB (DyHK-
LIMOHAJIHUS KalalluTeT, a TOBA € TIPOYYBAaHETO C Hail-
royisiM Opoit manenTr (n-319) ot Tasu rpymna Manku
MIPOYYBaHMSI.

[Ipe3 90-te roanHM BHUMaHHETO € OHMJIO Hacode-
HO KBbM H3SCHSBaHE HAJIMYMETO HA JOMBIHUTEIHA
10J133, OCBEH HOPMaJIM3MPAHETO Ha CTOMHOCTHUTE Ha
xemorioouHa npu narmeHTn ¢ Xb3, npu jedeHue ¢
eputpornoetuH. [IpoyuBaHeTo, KOeTo Moka3a MokKau-
BaHE Ha PUCKa OT CMBPT, HedaTaleH MUOKapAeH HH-
(hapkT, TpoMOO3a Ha ChHIOBHSI JIOCTHIT MPH MALUSHTH
Ha XPOHHOMAJIN3a U JICYCHHUE C eOeTHH-0, ¢ Normal
Hematocrit Cardiac Trial (NHCT) (11). Pangomu-
3upanu ca oomo 1223 nanmentn cbe CH unm ucxe-
MHUYHa 0O0JIeCT Ha CHPIETO Ha XPOHUOJAHAIN3A, KaTO
IIPY [OJIOBHHATA OT MAMEHTUTE € TIPUJIaraH enoeTuH
3a JIOCTHTaHe W TMOJIbp)KaHEe HHBA HA XEMAaTOKPUT
42%, a npyrata nojoBuHa — enoeTuH a0 HuBa 30%,
IIPU CpeHA MPOABIKUTEIHOCT Ha JieueHue 14 mece-
ua. [IppBuyYHa KpaliHa 1€ Ha JIEYEHUETO € BPEMETO
JI0 TIONy4aBaHe Ha MUOKapJeH MH(PApKT WM CMBPT.
Cnen 29 Mmecena Ha npocnesiBaHe ca perucTpupaHu
183 cmbpTHU ciydas u 19 HedaTamTHH MHOKapIHH
nH}apKTa B TpynaTa ¢ HOpMaJieH XeMaToKpHT (42%)

as the quality of life at an average increase in hemo-
globin of 20 g/L. HF hospitalizations were reduced by
44% (p = 0.005), but mortality for all causes was with
borderline significance (p=0.047). The side effects of
erythropoietin therapy were rare, with no loss of hy-
pertension control, without increasing the incidence
of myocardial infarction, stroke and thromboem-
bolic events. It should be noted, however, that in the
STAMINA-HeFT (Study of Anemia in Heart Failure
Trial) (10), treatment with darbepoetin did not result
in an improvement in functional capacity, and this is
the largest study, comprising n=319 patients, in this
group of small-scale studies.

In the 1990s, the studies with erythropoietin agents
aimed to identify additional beneficial effects of this
treatment above just normalizing hemoglobin levels.
The study that showed increased risk of death, non-
fatal myocardial infarction, thrombosis in chroniodi-
alysis patients with epoetin-a treatment was Normal
Hematocrit Cardiac Trial (NHCT) (11). A total of
1223 patients with HF or ischemic heart disease were
randomized. Half of them received epoetin to achieve
and maintain hematocrit levels of 42% and the other
half received epoetin to achieve hematocrtit of 30%
with an average treatment duration of 14 months. The
primary endpoint of treatment was the time to myo-
cardial infarction or death. After 29 months of follow-
up, 183 deaths and 19 non-fatal myocardial infarc-
tions were observed in the normal hematocrit (42%)
group and 150 deaths and 14 non-fatal myocardial in-
farctions, respectively, in the lower hematocrit group
(30%). The study was terminated earlier for safety
reasons. The investigators concluded that for patients
with HF or ischemic heart disease (IHD) and end-
stage renal failure on dyalisis, it is not recommended
to raise the hematocrit level to 42% when treated with
epoetin.

Later, two other studies - CREATE (Cardiovascular
Risk Reduction by Early Anemia Treatment) (12) and
CHOIR (13) also raised the concern about cardiovas-
cular safety with treatment with erythropoietin.
CREATE is a three-year clinical trial that randomized
603 patients with eGFR 15-30 mL/min/1.73 m? and
mild anemia - hemoglobin value of 110-125 g/L. The
patients were divided into two arms: patients in the
first arm received epoetin beta at randomization in or-
der to reach hemoglobin level 130 -150g/L while in the
second arm they received epoetin only if hemoglobin
level dropped bellow 105g/L. The primary endpoints
of the study were a composite of eight cardiovascu-
lar events and there were no differences between the
two groups. The secondary endpoints - left ventricular
hypertrophy and progression of renal disease did not
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u 150 cmbpTHE ciyvas U 14 HedaTaaHn MUOKapAHU
nH}ApKTa CbOTBETHO B TPyIaTa C MO-HUCKA CTOMHOCT
Ha xematokputa (30%). [IpoyuBaneTo e mpekpaTeHo
MPEXIEBPEMEHHO OT CBHOOpa)KEHHE 32 CHUTYPHOCT.
W3BoabT €, ue TpH ManueHTH ¢ KIMHUYHO U3SBEHA
CH umn MBC Ha XpoHHOAMANN3a HE ce MpernopbyuBa
JIOCTUTAaHE Ha HHUBA HA XeMaTOKpUT 1o 42% c emoe-
THH.

Cnen NHCT ca u3HeceHu M pe3yiaTaTUTE Ha OIIE
nee npoyuBanusi — CREATE (Cardiovascular Risk
Reduction by Early Anemia Treatment) (12) u
CHOIR (Correction of Hemoglobin and Outcomes in
Renal Insufficiency) (13), kouTo moTBbpKAABAT ONa-
CCHUSITA OTHOCHO CBHPACYHO-ChAOBAaTa 0€30MacHOCT
MIPY M3MIOJI3BAHE HA EPUTPOTIOCTHH.

CREATE e xIMHUYHO H3MUTBAaHE, MPOBEACHO 3a
MEPUOJ OT TPU TOAMHH, B KOETO Ca PaHIOMHU3HPaHU
603 maruentu ¢ eGFR 15-30 mi/mun/1,73 M? u ¢ ae-
KOCTETIEHHa aHEMHS ChC CTOMHOCT Ha XEMOTJIOOMHA
110-125 1/n u xouTO ca pa3/e/icHH Ha JBE paMeHa: B
II'BPBOTO, MAIMEHTUTE MOJTy4aBaT erMoeTHH-0eTa oIle
MIPY PaHIOMHU3ALINS 10 IOCTUTaHe Ha XeMOTJIOOMHOBH
uHuBa 130-150 1/n, a BB BTOPOTO — IMOJyYaBaT €Io-
€THH, aKO XEeMOTJIOOMHBT UM NPH BKIFOUBAHE € IO
105 1/n. Pe3ynrature mo OTHOLIEHHE HAa MIBPBHYHHU-
Te KpaliHH LM, KOUTO ca KOMIIO3UTEH I0Ka3aTell OT
0CEM CBhPACYHO-CHI0BH MHIIMACHTA, HE MTOKa3Ba pas-
JIMKH B IBETE TPYITH 3a IpOciiesaBanus nepuoa. Bro-
PUYHHTE KpaliHH LIENU — JIEBOKaMEPHA XUIepTpodus
U mporpecus Ha OBOPEYHOTO 3a0osiBaHe, CHUIO ca
0e3 paznuka Mexay JIBeTe TPYIH, JOKATO Ka4eCTBOTO
Ha )KUBOT U QYHKIMOHAIHUST KaaluTeT — CATHU(U-
KaHTHO M0JJ00pEeHNEe B ITbpBATA, C TI0-BUCOKH IICTIEBU
CTOMHOCTH Ha XeMornoOuHa rpyna. He ce ycraHoBsiBa
pasiyKa 1Mo OTHOLICHUE HA CTPaHUYHHUTE eeKTH, HO
eMM30IUTEe Ha TMOBHUILIEHO KPBBHO HAJSTAHE M TJIABO-
Oonue ca OMM MO-4eCTH B ITbpBara rpymna. M3soaure
ca, 4ye paHHOTO W ITBJIHO KOPUTUPaHE Ha aHEMUYHHS
CHHAPOM IIPH NALMEHTH C HanpeHata ObOpeyHa He-
JOCTATHYHOCT HE BOJIM IO HaMaJIsIBaHEe Ha ChP/AEYHO-
CbhJIOBUTE CHOUTHS.

CHOIR e npoyuBane ¢ 1mojjo0eH qu3aiiH U BKIIOYBA
1432 maumentu ¢ Xb3, panmoMusupanu MopaBHO Ha
€MOETHH-0. 10 IOCTUI'aHe Ha XeMOTIoOuH 135 1/ unm
113 1/n. IlpoyuBaneTo e nmpoxbiukuiio 16 Mecena u e
MIPEKPaTEeHO MMO-PaHO OT IBPBOHAYATIHO NPEABHICHUS
CPOK Iopajy ChoOpakeHHe 3a JIUICA Ha TIOJOKHUTE-
HU ¥ Tosie3Hn pesynratu. OOpaTHOTO, pe3ynaTaTHTe
TOBOPAT 3a YBEIMUCHHWE HAa KOMIIO3WTHATa KpaiiHa
LeN — CMBPT, MUOKapJIeH HH(APKT, XOCITUTATU3ALINS
3a ChbpJlieuHa HEIOCTATHYHOCT U MO3BUYECH MHCYIT, C
34% (p=0,03) B rpymnarta, moIbpKaHa Ha MO-BUCOKH
XEMOTJIOOMHOBU HHBA.

12

demonstrate any differences between the two groups,
while the quality of life and functional capacity had
significant improvement in the first arm of patients.
There was no difference in side effects, but episodes
of increased blood pressure and headache were more
common in the first group. The conclusion was that
early and complete correction of anemia in patients
with advanced renal failure did not reduce cardiovas-
cular events. CHOIR was a study with similar design
comprising 1 432 CKD patients split into two equal in
number of patents arms to be treated with epoetin-a
to reach level of hemoglobin of 135 g/L or 113 g/L.
The study lasted 16 months and was terminated earlier
due to lack of positive results. Not even that but the
results indicated an increase in the composite endpoint
of death, myocardial infarction, hospitalization for HF
and stroke by 34% (p = 0.03) in the group maintained
at higher hemoglobin levels.

The Phrommintikul meta-analysis (14) based on nine
studies gives information about the data on the mortal-
ity and levels of hemoglobin in patients with chronic
kidney disease treated with erythropoietin. The results
revealed increased relative risk of all-cause mortal-
ity by 17% (p=0.03), thrombosis of arteriovenous
shunt by 34% (p=0.0001) and worse control of the
blood pressure by 27% (p=0.004). The meta-analisys
showed once again the same concerns about cardio-
vascular safety when higher levels of hemoglobin
were reached.

TREAT (15) was a large study that compared 4038
patients with diabetes mellitus and chronic kidney dis-
ease split into two groups — one on darbepoetin and
the other on placebo treatment. Patients were divided
into two groups - the first, n-2012 randomized to dar-
bepoetin therapy to reach a hemoglobin level of about
130g/L, and the second, n-2026 patients where treated
with darbepoetin when the hemoglobin drops below
90g/L. Patients were followed-up for 29.1 months.
Previous studies compared the effect of erythropoi-
etin therapy when reaching higher or lower hemo-
globin levels, and TREAT is placebo-controlled and
compares the effect of erythropoietin versus placebo.
The primary endpoints are two-composite cumulative
death or cardiovascular events (non-fatal myocardial
infarction, congestive HF, stroke or hospitalization for
ischemic heart disease) and death or end-stage renal
disease. Darbepoetin shows a neutral effect in both
primary endpoints, but the risk of stroke is doubled:
5% in the active treatment arm and 2.6% in the pla-
cebo arm (HR, 1.92; 95% CI, 1.38-2.68, p <0.001).
Following the outcomes of the above study, a new
meta-analysis (Post-TREAT meta-analysis) (16) was
carried out, which included nine studies and focused
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B wmeraananuza na Phrommintikul (14) ce npasu
B3aMMOBpB3Ka HA CHOpPaHUTE J0 MOMEHTA JaHHU 32
CMBPTHOCTTa M JOCTUTHATUTE CTOMHOCTH Ha XEMO-
[JIOOMH TMPH JICYEHHE C EPUTPOTIOCTHUH NPH MAIUEHTH
c anemus 1 Xb3. JleBeT ca BKIIOYEHUTE MTPOYUBAHUSA
W pe3yNTaTUTe IOKa3BaT YBEJIMYCHHWE HA peNaTHB-
HUSl PUCK OT CMBPT MO BCSIKaKBU MPUYMHU CbC 17%
(p=0,03), TpomMOO3a Ha apTEPUO-BEHO3HUS JIOCTHII C
34% (p=0,0001) u mo-yo11 KOHTPOJI Ha KPHBHOTO Ha-
nsirane ¢ 27% (p=0,004). [ToTBbprkaaBaT ce CHIIUTE
MIPUTECHEHHSI OTHOCHO Chp/IeYHO-ChI0BaTa Oe3omac-
HOCT BCJIC/ICTBHE Ha [TOKaYBaHETO Ha XEMOTIIO0OMHA.
TREAT (Trial to Reduce Cardiovascular Events With
Aranesp Therapy) (15) e cnenpaiioro (Hai-marao-
HO B Ta3M HacoKa) Ipoy4BaHe, koeTo cpaBHsBa 4038
MalKeHTH cbC 3axapeH auabder u Xb3, pazaeneHu Ha
JIBE TPYIH — €1HaTa Ha JAapOOINOeTHH, a apyrara Ha
iane6o seuenne. Huara Ha xemornoOuH ca 1251r/n
cpernry 106r/5. [TanmeHTuTe ca pa3/ieieHu Ha JIBe Ipy-
mu — mepBara, n-2012 e pangoMu3upaHa Ha JieueHHe
¢ JapOOoMoOeTHH 10 JOCTUTaHe Ha XEMOTJIOOMHOBH
HuBa okoj10 130r/71, a BTopara, n-2026 naiueHTH, 1mo-
nmy4aBaT JapOOMOETHH €IUHCTBEHO IPU ClajaHe Ha
xemorioouna nox 90r/n. Ilpocnenssanero e Owio
3a cpenen nepuon ot 29,1 mecena. Pasnukara ¢ mpe-
JIXOJJHUTE MPOYUYBaHUS €, Y€ Te CpPaBHSABAT e()eKTa OT
JICYCHUETO C EPUTPOIIOSTHH JI0 TIOCTUTaHEe Ha M0-BH-
COKH MJIM TIO-HUCKHU HHBa Ha XeMorioouHa, a TREAT
e TIane0o0-KOHTPOIUPAHO U Ce CpaBHsBA C(QEKTHT
OT JIeYEHHE C EPUTPOIIOCTHH cHpsMo Tuiane6o. [Ibp-
BUYHHUTE KPAHU 11X ca JJBE — KOMIIO3UTEH COOp OT
CMBPT WIH CBPACYHO-CHAOBO ChOUTHE (HedaraleH
MHOKapAeH WH(APKT, 3aCTOiHA Chp/eYHa HEeI0CTa-
TBYHOCT, HHCYJIT WJI XOCTTUTAIN3AIIMS 32 ICXEMUYHA
OoJiecT Ha CHPIETO) K CMBPT WM AOCTUTaHE 10 KpacH
craauii Ha 6BOpeuHo 3abomnsBane. lapOonoeTnH mno-
Ka3Ba HeyTpayeH eeKT U B IBETE ITbPBUYHHU KpaiHU
LEeNTH, HO PUCKBT OT MO3bYEH MHCYJT € JIBOWHO yBe-
nudeH: 5% e Toil B paMOoTO C akTUBHO JieueHue u 2,6%
e B pamoto Ha muarebo ¢ (HR, 1,92; 95% CI, 1,38-
2,68; p<0,001).

Cren W3NHM3aHETO HA Pe3yNTaTHTE OT TOPHOTO MPO-
yuBaHe € HarpaBeH HOB MeraaHanu3 — Post-TREAT
meta-analysis (16), KOWTO BKIIOYBa AEBET MpPOYY-
BaHMS U € C aKIEeHT BbpXy mamueHTtute cbec CH Ha
JICYCHHE C EPUTPONOCTUH-CTUMYJIMPAIIN areHTH
(ECA). Pesynrarure moka3sar HeyTpajeH eeKT Ha
ECA 1no ornomenue Ha cmbptHOCT (95% CI: 0,89-
1,21, p=0,68), Bnmomasane na CH (95% CI: 0,82-1,10,
p=0.46) cupsimo 1are0o JeUeHUETO.

Crenpamnioro, M3LSUI0 HACOYEHO KbM MALMEHTH ChC
CH ronsiMo JIBOWHO CIISITIO, TUIAIe00-KOHTPOJIUPAHO,
PaHIOMU3NPAHO KIMHUYHO U3MHUTBaHe, ¢ 00110 2278

on HF patients treated with erythropoietin-stimulating
agents (ESA). The results show a neutral effect of ESA
on mortality (95% CI: 0.89-1.21, p=0.68) or worsen-
ing of HF (95% CI: 0.82-1.10, p=0.46) vs. placebo.
The next big trial is RED-HF - double-blind, place-
bo-controlled, randomized, clinical trial comprising
2278 patients with HF with reduced ejection fraction
(EF), NYHA class II-IV and hemoglobin levels 90-
120 g/L (17). All patients were treated according to
the current recommendations for the treatment of pa-
tients with HF. Patients with iron deficiency, defined
as transferrin saturation <15%, were not included in
the study or were included after iron defficiency had
been corrected. Exclusion criteria were history of
bleeding, creatinine> 3 mg/dL, blood pressure more
than 160/100mmHg. Patients were evenly split to re-
ceive either darbepoetin alfa to reach hemoglobin up
to 130g/L or placebo. Patients in the actively treated
group were given darbepoetin at a starting dose of
0.75 ng/kg every two weeks until a hemoglobin of 130
g/l was achieved in two consecutive measurements;
then the darbepoetine was administered once a month
to maintain this value without exceeding hemoglo-
bin levels of 145g/L. Iron status was checked every
three months and if transferrin saturation dropped
below 20%, oral or intravenous iron was adminis-
tered. The mean age of the patients was 72 years, 41%
were women, 65% were in NYHA class III or IV and
mean EF was 31%, mean glomerular filtration rate
was 45.7mL/m? the mean hemoglobin value for both
groups was 112g/L. One month after randomization
and throughout the whole period of follow-up, the he-
moglobin level achieved with darbepoetin was about
15 g/L higher (between 124 and 134 g/L) compared
to the placebo group (107-122 g/L), p<0.001. Patients
were monitored for 28 months, and darbepoetin did
not change the primary endpoint of the study, which
was all-cause mortality and hospitalization for HF -
HR 1.01; 95% CI, 0.90-1.13; P = 0.87.

The lack of difference in the results between the two
groups was also taken into account in the subgroup
analysis. There was no significant difference in the
secondary endpoints either - fatal or non-fatal myo-
cardial infarction, fatal or non-fatal stroke, hyperten-
sion and HF. In fact, stroke was more common in the
darbepoetin group, although the difference was not
significant. Overall, thromboembolic events were sig-
nificantly more in active treatment group compared to
the placebo group - 13.5% versus 10% (p =0.01). The
incidence of neoplastic diseases was the same in both
groups. Despite this lack of difference in clinical sta-
tus, darbepoetin patients reported an improvement in
the quality of life as assessed by the Kansas City Car-
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naruenty, ¢ npoyuBanero RED-HF (17). Pesynra-
TUTE OT MpOyuYBaHETO ca myOmukyBaHu mpe3 2013
I., KaT0 KpUTEPUHTE 3a BKIIIOYBAHE B HEro ca OWin
HaJMuhe Ha peAylupaHa (pakuusi Ha M3TJIACKBaHE
(®N)<40%, NYHA xinac II-IV u croitHOCTH Ha Xe-
MornoouHa Mexy 90 u 120 r/n. Benuku narueHTH
ca JIeKyBaHH CIIOpe]l aKTyalHUTE 110 TOBA BpeMe Ipe-
nopbkH 3a jeyenne Ha CH. IlanmenTu c xeneseH ne-
¢bunuT, teguHNpaH KaTo caTypanus Ha TpaHceprHa
<15%, He ca BKJIIOYEHHU B MIPOYYBAHETO WU Ca BKITIO-
YeHHU Clie]l KOpUTUpaHe Ha rmokasatessi. M3kmouBaimu
KpHUTEpUH ca OWJIN oOlle aHaMHe3a 32 KPHBOM3JIHBH,
kpeatuHuH >3 mr/mi, AH>160/100 mmHg. [Tanuen-
THUTE ca OWJIM pa3JieJieHH MOPaBHO Ja MOoJydaBaT Win
JnapOornoeTuH-aa(a 3a JOCTUraHe Ha XEMOIJIOOMHA
o 130 r/n, mnu mwiane6o. IlanuenTure Ha aKTHUBHO
JIeYCHUE TOTydYaBaT JapOOMOCTHH B CTapTOBa 7032
0,75 ur/kr Ha BCEKM JIBE CEJIMHIIM JO JOCTUTAHE Ha
xeMornooux 130 1/1 npu JBe TOCIEIOBATEIHU W3-
MEpBaHus; Cjell TOBa JapOOMOETUHBT Ce Mpuiiara
BEIHBK MECEUHO 3a MOJIbp)KaHe HA Ta3H CTOWHOCT,
0e3 J1a mpeBHWIlIaBaT HUBA Ha XeMoryioOuHa 145 /1.
[okazaTenuTe Ha >KENE3HUS CTATyC ca OLCHSIBaHU Ha
BCEKH TPHM Mecella U TIPH CliafiaHe Ha TpaHC(epHHO-
Bata catypauus noa 20% e mpuiiaraHo xens3o, Ine-
popanHo uiaM MHTpaBeHo3HO. CpenHara Bb3pacT Ha
manuentute € ouna 72 rogunu, 41% ca OuIM JKeHU,
65% ca 6w B NYHA wnac 11l mmm 1V, a cpennara
croiinoct Ha DU e 6una 31%, cpeaHara CTOMHOCT Ha
rinomepynHara Quirpamums e ouna 45,7 mi/m?, cpen-
HaTa CTOMHOCT Ha XEMOITIOOMHA WM 3a JIBETE TPYIH
e 112 r/n. Equn mecenr ciiesi paHIOMU3aIMITa U 110
BpeMe Ha IBUIOTO MPOCIIe/IIBaHEe CTOMHOCTTA Ha Xe-
MOTJIOOWHA, TOCTUTHATA C AapOOTMOETHH, € C OKOJIO 15
r/n mo-Bucoka (mexay 124 u 134 1/n) B cpaBHeHHE
¢ maue6o rpymnara (107-122 r/m), p<0,001. [Tauuen-
TUTE ca Mpociie/iIBaHu 3a 28 Mecella U ce OKa3Ba, 4e
napOoIoeTHH He TPOMEHs ITbPBUYHATA KpaiHa el
Ha MIPOYYBAHETO, KOSITO € CMBPT MO BCAKAKBA IPUIHU-
Ha ¥ XOCTIMTAIN3aIMs BB BPB3Ka C IEKOMIICHCHPaHe
Ha CH - HR 1.01; 95% CI, 0.90-1.13; P=0.87.

Ta3u nunca Ha pa3nuKa B pe3yITaTUTe MEXIY ABETE
TPYIH CE€ OTYNTA M TP JeTalIM3UpaHeTo Ha CyOrpy-
mute. He ce ycraHoBsiBa CUTHU()MKAaHTHA pa3ivKa U
BbB BTOPUYHUTE KPAWHU TOUKHU MPH JICUYCHUE C Aap-
OomoeTuH, KoUTO ca (artajneH wiu HedaraneH Mu-
oKapJieH HH(apKT, (ataneH wiu HedaTaneH HHCYIIT,
xuneproHuss 1 CH. BepIHOCT MO3BUHUAT HHCYIT €
Mo-YecT B Tpynata ¢ AapOONOeTHH, MaKap U pasiu-
Kara Jia He ¢ curHudukanTHa. Karo 1o, TpomOem-
OOJINYHUTE CHCTOSIHUSI Ca CUTHU(DMKAHTHO TIOBEYC B
aKTHBHO JIEKyBaHaTa Ipyla B CpaBHEHHE C Tuianedo
rpynara — 13,5% cpemry 10% (p=0,01). YUecroTara
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diomyopathy Questionnaire, although of borderline
significance. It is important to note that all patients
have been treated with iron supplements. The darbe-
poetin group received a larger dose of iron supple-
mentation due to the higher requirements of erythro-
poiesis. There was no iron deficiency in either group.
As a whole, RED-HF, a large and important study,
failed to demonstrate the benefit of treating patients
with HF and anemia with erythropoietin. Although the
increase in hemoglobin was associated with a slight
improvement in quality of life, this was not entirely
convincing, partly due to the increased incidence of
thromboembolic events in the darbepoetin arm.
TREAT-like RED-HF patients with chronic kidney
disease and diabetes mellitus (18) was a combination
group between TREAT study patients (15) plus 816
patients from the RED-HF study (17) meeting the
inclusion criteria of the TREAT study. Combination
analysis of 4854 patients confirmed a nearly twice
as high risk of stroke with HR 1.94, 95% CI 1.43-2,
higher hemoglobin levels with darbepoetin, and neu-
tral mortality, with HR 1.00, 95% CI 0.89-1.12 versus
the placebo group. The incidence rate of stroke among
these 816 TREAT-like RED-HF patients with diabe-
tes mellitus, HF and chronic kidney disease was simi-
lar to that of the TREAT study - 5.4% vs. 2.4% (HR
2.07,95% C10.98-4.38). Fig. 1 shows the incidence of
cardiovascular events and mortality in the three stud-

All-cause mortality -+
e
——
Hospitalization for HF -
Myocardial infarction ——
W TREATIkeREDHF  Stote —
0 TREAT , | =
W TREAT-ikeRED +TREAT A
Hazard Ratio (DA v, Placebo)

Fig. 1. Cardiovascular events and mortality in the three studies,
TREAT, TREAT-like RED-HF, and TREAT-like RED-HF +
TREAT, DA- darbepoetin-alfa (18)
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Ha HEOIUTaCTUYHHM 3a00JIIBaHMs € e/HaKBa U B JIBETE
rpymnu. Berpeku nuncara Ha pa3irKa 0 OTHOILICHUE
Ha KJIMHUYHUTE TIOKa3aTesid, MalUeHTHTE Ha Jap-
OOMOETUH OTYHMTAT MOJOOpEHHE Ha KayeCTBOTO Ha
®UBOT, orieHeHo 4pe3 Kansas City Cardiomyopathy
Questionnaire, Makap ¥ ¢ rpaHWYHa 3HAYUMOCT. Ba-
JKHO € J1a ce OTOEIIEKH, Ye BCUUKH MAIMEHTH ca MOy~
YyaBaJIM JIEYEHHE C XKeJIe3HH IpernapaTu. ['pynara Ha
napOOIIOeTHH € MoTyyaBajia Mmo-TrojisiMa 032 kKele3eH
rpemnapaTt Mopajau Mo-rojieMUTe U3UCKBaHUs OT CTpa-
Ha Ha epuTponoe3ara. He e nomycHar sxenesen nedu-
LUT B HUTO €/IHA OT JIBETE IPYITH.

Karo usmo, RED-HF e romsmo u kato o6em, U Kato
3HAYMMOCT NPOYyYBaHe, HO HE YCIsIBa 1a IOKaXKe MoJ-
3ara oT jiedyeHHe Ha narmeHTH cb¢ CH u anemus c
epurponoeTuH. Makap 1 MOBUILIEHUETO B CTOMHOCTTA
Ha XeMOITIOOMHA J]a ce CBBP3Ba C JIEKO MO00peHne
B KaueCTBOTO Ha JKMBOT, TOBA HE € HAITBJIHO YOeau-
TEJIHO, JIOHAKBJIE U 3apajy MOBUIIEHATa YeCTOTa Ha
TPOMOOEMOOIMYHUTE UHIIUICHTH B paMOTO C 1ap0o-
MTOETHH.

TREAT like patients with CKD and diabetes mellitus
in RED-HF (18) e xomOuHMpaHa rpyna Mexay ma-
nuentute or TREAT (15) mumroc 816 marueHTH ot
npoyuBaneto RED-HF (17), otroBapsiu Ha BKIIIOY-
Bamute kpurepun 32 TREAT. Ananu3sT Ha KOMOU-
HUpaHaTa rpyna ot 4854 GonHU MOTBBPKAaBa O30
JIBYKpPaTHO TO-BHUCOKHS pHUCK OT nHCynT ¢ HR 1,94,
95%CI 1,43-2, npu noabp>kaHe Ha IM0-BUCOKU CTOM-
HOCTH Ha XeMOIJIOOMHA ¢ J1apOOIOeTHH, U HEYTpa-
HUsL e(peKT MO OTHOLIEHHE Ha cMBpPTHOCTTa, ¢ HR
1,00, 95%CI 0,89-1,12, cnpsimo mianebo rpymnara.
JlanHuTe 3a yecToTaTa Ha MHCYJITA CaMoO Cpei Te3H
816 marentu ot RED-HF ¢ xapakrepucTtukara Ha
narpenTute oT TREAT — 3axapen nuaber, chpieyna
HespocTaThyHOCT U Xb3, ca CXOAHHU ¢ T€3U OT MPoyY-
Baneto TREAT — 5,4% cpeury 2,4% (HR 2,07, 95%
C10,98-4,38). Ha @ur. 1 e mpencraBeHa uectorata Ha
CBPJICYHO-CHJIOBUTE CHOUTHSI U CMBPTHOCTTA B TPHU-
te npoyuBanus: TREAT, TREAT like inRED-HF u
TREAT like inRED-HF + TREAT.

Te3u naHHM ca KaTErOpUYHM, Y€ YBETUYABAHETO Ha
XEeMOTJIOOMHA /10 OTHOCHUTEITHO BUCOKH HUBA C EpHT-
POIOETHH € CBHP3aHO WIIM C HEeyTpajeH epeKT Win
BOJIM IO BJIOIIABAHE Ha CHPJCYHO-ChJ0BaTa 3a00I1e-
BaeMOCT U CMBPTHOCT, 0 YBEJIHMYCHHE Ha TPOMOO-
THUYHHSL PUCK M HAa PUCKA OT MHCYJIT, KaTO 3HauCHUE
MMa ¥ TbpBOHAYaIHATa, IOCTUIHATATA ¥ TOJIEMUHATA
Ha pOMsiHAaTa B CTOWHOCTTA Ha XemoraoouHa (19).
Hacrosimoro cranosuie Ha AMepHKaHCKaTa aJMU-
HUCTpanus 3a xpanu u jekapcrsa (20) ot 2017 r. mo
OTHOLIEHUE TPHUJIOKEHUETO Ha EpUTPOIIOETUH-CTH-
MYJIMPAIIATE areHTH ChIbpKa HAKOW CEpPHO3HH OIla-

ies, TREAT, TREAT-like RED-HF, and TREAT-like
RED-HF + TREAT.

These data show clearly that increasing hemoglobin
to relatively high levels of erythropoietin has either a
neutral or negative effect - deteriorating cardiovascu-
lar morbidity and mortality, an increase in thrombotic
risk, and a risk of stroke (19). The US Food and Drug
Administration (FDA) position from 2017 on the use
of erythropoietin stimulating agents contains some se-
rious concerns and warnings (20): "... 1. In controlled
studies with erythropoietin, patients had a higher risk
of death, serious side-effects of cardiovascular dis-
ease and stroke when hemoglobin is elevated to val-
ues higher than 110 g/L; 2. There is no defined level
of hemoglobin, erythropoietin dose or dose strategy
established in any study that does not increase this
risk; 3. Use this dose of erythropoietin that is suffi-
cient enough to reduce the need of hemotransfusions.
The statement of the American Initiative on the Out-
come of Kidney Disease and Quality of Life (KDOQI)
(21) regarding the treatment of anemic syndrome is
similar - discontinue treatment with erythropoietin at
hemoglobin levels above 110 g / with CKD.”

In summary, the FDA and KDIGO recommendations
on the initiation of erythropoietin is to start this treat-
ment in hemoglobin below 100 g/L in patients under-
going chronic dialysis and an individualized approach
in patients with CKD who are not yet on dialysis treat-
ment.

Taking into consideration the data from all small and
short-term studies, large studies and meta-analyses of
erythropoietin use in HF suggest that correcting ane-
mia with erythropoietin does not improve the outcome
of the disease and even increases the risk of throm-
boembolic events. The data do not support the use of
erythropoiesis-stimulating agents to increase the level
of hemoglobin in HF patients with reduced ejection
fraction and mild to moderate anemia. This is the rea-
son why the recommendations of the European Soci-
ety of Cardiology (22) and the American Heart Asso-
ciation (23) for management of patients with HF place
them in Class II1, i. e. not recommended.
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CCHUSI U TIPEAYTIpSKACHUS: ... . B konmponupanume
npoyueanUs ¢ epumponoemuH nayueHmume ca UManu
NO-20NAM PUCK O CMBPI, CEPUO3HU CIMPAHUYHU CHD-
0eUHO-CbOOBU peakyuy U UHCYIM, KO2Amo XemMo2io-
OUHBI e NoBUABAH 00 CMOUHOCTU, NO-GUCOKU OM
110 2/n. 2. B Humo eOHo npoyueane He e YCmMaHO8eHa
CMOUHOCT HA XeMOo2nobuHa, 0034 HA epumponoe-
MUK WU 003084 CMpamezust, KOmo 0d He y8eauiasd
mo3u puck. 3. Jla ce uznonzea masu 003a epumpo-
noemun, KoAmo e 00OCMamvuna 0d HamMau Heooxo-
oumocmma om Kpweonpenusare’. CTAHOBHIIETO Ha
AMepuKaHCKaTa HHUIMATHBA 33 U3X0J1a 0T OBbOpeUHH
3a0ossiBanust ¥ kauectBo Ha xuBOT (KDOQI) (21)
10 OTHOILICHHE JICYCHUETO HA aHEMHUYHHSI CUHJIPOM €
CXOJTHO — JIa CE TIPEKPATH JICYCHUETO C EPUTPOTIOCTHH
IIpU CTOMHOCTH Ha XeMoryioouna Hay 110 r/n npu na-
nuentH ¢ Xb3.

B 0006men Bun, npenopbkure Ha FDA 1 KDIGO ca
3a 3al0YBaHe Ha EPUTPOIIOSTUHOBO JICYCHHUE MPH Xe-
Mornooud nox 100 r/n npu manueHT Ha XPOHUOAHU-
IM3a U WHIWBUAYAJIU3UpaH MOAXO MPU HalUSHTH
¢ Xb3, xouTo BCe Ollie HE ca HA JUAJIU3HO JICUYCHHUE.
B3emaiiku B chOOpakeHHE JAHHUTE OT MAJIKUTE H
KpPaTKOCPOUHUTE MPOYYBAHUS, TOJICMUTE MPOYYBAHHS
Y METAaaHAJU3UTE OT MPUJIOKECHUETO Ha EPUTPOTIOE-
THUH TIPH ChPJICUHA HEJIOCTATHUHOCT CE 3aKIII0YBA, e
KOPUTHPAHETO Ha aHEMHSI C SPUTPOIIOCTHH HE T0J10-
OpsiBa M3X0/a OT 3a00JISIBAHETO, a JIOPH CE YBEIUYa-
Ba PHCKBT OT TpoMOoeMOoInYHu chOuTHs. JlanHuTe
HE TIOJIKPEIST yrnoTpedara Ha areHTH, CTUMYJINPAIIH
epuTporoe3ara, 3a MOBUILABAHE HA CTOMHOCTTA Ha
xemorioouHa npu mnanuentd cb¢ CH ¢ pemyrmpa-
Ha (pakiys Ha M3TJIIACKBAHE W C JIeKa JI0 yMepeHa
anemusi. ToBa € U MpUYKMHATA, TTOPAJU KOSITO MPEIO-
ppKuTe 3a jgeuenue Ha CH u Ha EBpomelickoTo kap-
JIMOJIOTUYHO JIpY>KecTBO (22), 1 Ha AMepHKaHCKaTa
KapAuoJoruyHa acouuanus (23) ru mocTaBsT B KJiac
II1, T.e. HE ce npenopbyBa.
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