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Pe3stome. CobppeyHata HegocTatbyHocT (CH) e yecTo 3abonsiBaHe ¢ HebnaronpusTHa NPoOrHo3a, KOETO HamansBa W KayecTBOTO
Ha *1BOT. MHOro ca Mpu4uHMTE 3a BROLaBaHe Ha CUMMTOMUTE, HO NPe3 NocneaHNTe roanHu ce obpblya 0cobeHo BHU-
MaHue Ha XenesHus AehULMT U Ha aHEMMSTA KaTo NPUYMHA 33 TOBA. HamManeHoTo KOMMYECTBO Ha KENS30 B OpraHuaMa
Ce NPEeBbPHA B HOB BaXeH TapreT Ha neyenne npu bonHute cbe CH. LlenTa Ha HACTOSLLOTO NpoyYBaHE € YTOYHsIBaHe
Ha YecToTaTa Ha xenesHus geduumnt npu 6onHn cbe CH, xocnuTanuanpaHsy No NOBOA Ha BROLABAHE Ha HaMWYHU UNK
HOBOMOSIBUNMW Ce CUMMTOMMU, KaKTO 1 [la Ce YCTaHOBW Bpb3kaTa My C OCHOBHW MPOrHOCTUYHU napameTpu npu 6onHuTe.
MaunenTn u metogu: nscnegsanu ca 209 nocnefoBaTenHo nocTbNUAM 60nHM ¢ pasnuyHa no etmonorust CH, xocnuTa-
nuaupanm B KapauonornyHa KnuHuka Ha YMBATT ,Ce. MapuHa“ — BapHa, Ha cpegHa Bb3pacT 68,89 + 12,06 rog. (30-94
rog.), 58% mbxe. M3cneasaHu ca OCHOBHW Aemorpadcki nokasarenu, kpeaTnHuH 1 eGFR, kakTo 1 e HanpaBeHo exokap-
avorpadicko nacnefgaHe, NPoBeaeH € U 6-MUHyTEH TecT ¢ xogeHe. XeneseH aecuumut (KI) e dopmynupaH npm cToi-
HocTW Ha chepuTuHa < 100 pgll, nnm ako ctonHocTute My ca 100-300 pgll, To TpaHcdepuHoBaTa caTypauus Tpsbea aa e
< 20%. 3anon3BaH e 1 anTepHaTMBEH METOZ 3a OnpedernsHe Ha xeneseH AeduunT, kato ABaTa MeToAa ca KopenupaHu.
CraTuctnyeckute MeTOAM BKMKOYBAT AECKPUNTUBHW MeTOAM M MeTog Ha Cohen ¢ u3uncnsisae Ha koeduumeHT K (kappa)
3a onpegensiHe Ha cbrnacie Mexay ABa AuarHocTyHu cnocoba. Pesyntatu: Hanuune Ha X[ ce yctaHoBsBa npu 146
(70%) ot bonHuTe, KaTo U3onMpPaH AeuLmT 6e3 aHemus ce cpelya npu 38% OT TAX. AHEMUYEH CUHOPOM Ce Hamupa npu
87 (41,6%) oT Bcuukm BonHw, kKaTo npu 76% aHemusTa e xenasogeduuntHa. M3onmpanusat XK ce cpella no-4ecTo npu
xeHnte — 42 (48%), otkonkoTo npn mbxe — 38 (31%), p = 0,014. Hama 3Haunma pasnnka BbB Bb3pacTTa, hpakumsTa Ha
natnackeaHe (OU), dusnyeckns kanauumTeT u rnomepynHata guntpaums mexay 6onHute cbe u 6e3 X[, YectoTata Ha
K[ e cxonHa npu 6onHuTe ¢ pasnuyHmu noasmaose Ha CH — cbe 3anaseHa, MexayHHa unv HamaneHa ®U. Hama nobpo
cbriacve Mexay pasnuuHnTe MeToam 3a feduHupare Ha X[, koedpuupeHT k = 0,31. 3akntouenue: X[ e yecto cpellaH
npu 6onHm cbe CH ¢ pa3nunyHa eTronorus 1 opmm, HE3aBUCUMO OT HaNMYMETO Ha aHeMUs. XKEHCKUST Non € No-ysi3BuM
Ha TOBa HapyLLeHue. 3HaYMOTO My MPUCHCTBME U POMATa B MPOrHO3aTa U CUMNTOMaTMkaTa Ha 6onHUTe Hanarat 60mnHu-
Te aa 6baat ckpuHupaHu 3a XK v Toit fa bbae KopuripaH CBOEBPEMEHHO Cries OTKPUBAHETO My.
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Abstract. Heart failure (HF) is a common and with poor prognosis disease that impairs quality of life. There are many causes
of symptomatic worsening, but lately particular attention has been paid to iron deficiency and anemia as a cause. The
reduced iron content in the body has turned to be a new important target for treatment in patients with HF. The aim of this
study is to search for the prevalence of iron deficit in patients with HF hospitalized for exacerbation of existing or newly
developed symptoms, and to establish its relationship with important prognostic parameters of patients. Patients and
Methods: 209 consecutive patients with different etiology of HF were examined and hospitalized at the Cardiology Clinic of
the University Hospital “Sveta Marina”, Varna, at an average age of 68,89 + 12,06 (30-94 years), 58% of them male. Basic
demographic variables, creatinine and eGFR were investigated, as well as an echocardiographic study, and a 6-minute
walking test was performed. Iron deficit (ID) is formulated at ferritin values < 100 pg/l, or if values are 100-300 pg/l,
then transferrin saturation should be < 20%. An alternative method for determining ID was also used, correlating the two
methods. Statistical methods include descriptive methods and Cohen‘s method of calculating the coefficient k (kappa) for
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determining agreement between two diagnostic methods. Results: There were 146 (70%) patients presenting with ID, with
isolated deficiency without anemia occurring in 38% of patients. Anaemic syndrome is found in 87 (41.6%) of all patients,
with 76% of anemia cases being iron deficient. Isolated ID is more common in women — 42 (48%), than in men — 38 (31%),
p = 0.014. There is no significant difference in age, EF, physical capacity, and glomerular filtration rate between patients
with and without ID. The incidence of ID is similar in patients with different types of HF — with preserved, mid-range, or
decreased EF. There is not a very good agreement between the different methods of determining ID, with coefficient k =
0.31. Conclusions: Iron deficit is common in patients with HF of various etiology and different forms, regardless of the
presence of anemia. Females are more vulnerable to this disorder. lts significant presence and role in the prognosis and

symptomatology of the patients require that patients be screened for ID and corrected consequently after its detection.
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CobpgeyHata HepgocTtatbyHOCT (CH) e KnuHu4eH
CVYHOPOM, XapakTepusupall, ce C BuUcoka 3abonsie-
MOCT Y CMBbPTHOCT, U € C HEMNPEKbCHATO yBenu4yaBa-
la ce 4yecToTa, KOATO B3ema enuaemMuyHu pasmepu
B cBeToBeH Mawab [1-6]. Ts npeacTaensisBa cepmoseH
1MHaHCOB TOBap 3a 34paBHaTa cUcCTeMa Ha pPas3BUTU-
Te CTpaHu, ocobeHOo 3a naumeHTu cnen 65-roamiHa
Bb3PAaCT, BbMNPEKM HEMPEKBCHATO Pa3BMBALLOTO Ce Te-
paneBTU4HO noeefeHue [4, 7, 8]. 3a nocnegHute 20
roanHun cmbpTHOCTTa oT CH ce e nogobpuna egsa cbe
7% wn 5-roguiHaTa npexuBseMocT Ha GonHuTe cnef
HayanoTo Ha cumnTomuTe e eaga 42% [9].

[o ronsima cTeneH nuncata Ha 3Ha4YMM Hanpeabk B
nedveHuneto Ha CH ce AbImKM Ha HanNMYMeTo Ha NpUApY-
XaBalwu 3abonsBaHMsa M pUCKoBU akTopun. NoeHTu-
durkaumaTa Ha MoguduLmMpyemMmuTe puckosmn aktopu,
KOUTO AOMPUHACcCAT 3a HeonTUManHuTe pesyntatu ot
CbBPEMEHHWTE TepaneBTUYHN PEXMMU, KakTo U pas-
paboTBaHETO Ha HOBW NeYyebHU cTpaTerMm ca Kr4yo-
BUTE haKTOpM 3a ONTUMM3MPAHETO Ha TepanusaTa Ha
XpOHUYHaTa cbpaeyHa HegoctaTbyHOCT [10]. OcHoBHa
ponsi cpeq Te3n mMogudumumpallm puUcKoBU hakTopu
npu 6onHnTe cbec CH mnrpae HanuMumeTo Ha aHeMus 1
XeneseH aecomumt OKO).

Pa3sno3HaBaHETO U aKkTUBHOTO OUArHOCTUYHO Tbp-
CeHe Ha xenesHunst geduunuT Npu NauMeHTUTE CbC
CcbpevHa HefoCTaTbYyHOCT Hamupa Bce MO-rofnsMo
KIWHUYHO 3HayeHue npes3 nocrnegHuTe roauvHW. Tosa
€ Taka, 3all0TO XenesHuaT geduunt ce npuema KaTto
OTAENHO OT XenasogeduunTHata aHemus 34paBHO
CbCTOSIHME, KOETO MMa CBOUTE KIMMHUYHN Bb30EeNCTBUSA
n nocneacteus [11-14]. B koHTekcTa Ha CH, cbnbTCT-
BaLLMAT XeneseH aedpmunt 6 Mmoren ga obsicHu Tpya-
HOMOBMMSBALLMTE CE CUMMTOMMW Ha NMauueHTUTe Bbpe-
KV NpYBUOHO [OBPOTO KOMMNEHCHMPAHE Ha CbCTOAHMETO
1M Ha hoHa Ha ONTMManHa MeguKkaMeHTo3Ha Tepanusi.
W aHemusTa, n xxenesnmaT gedmumnT ca Yecto cpella-
HM KO-MopboaHM cbeTosiHMA Npu CH, komTo noenusBear
Xofa Ha 3abonsiBaHETO U NporHo3ara.

Heart failure (HF) is a clinical syndrome that shows
high morbidity and mortality rates and is with increas-
ing prevalence that is taking epidemic proportions
worldwide [1-6]. It constitutes a serious financial bur-
den on the health care system of developed countries,
especially for patients above the age of 65, despite the
constant ongoing therapeutic develoments [4, 7, 8].
During the last 20 years, HF mortality has improved by
only 7% and the 5-year survival of the patients after the
onset of symptoms is only 42% [9].

To a large extent, the lack of significant progress
in the treatment of HF is due to the presence of con-
comitant diseases and risk factors. Identification of
the modifiable risk factors that contribute to the sub-
optimal results of current therapeutic regimens and
the development of new treatment strategies are key
factors in optimizing chronic heart failure therapy. [10]
Major role in these modifying risk factors plays the
presence of anemia and iron deficiency (ID) in pa-
tients with HF.

The recognition and active diagnostic search for
iron deficit in patients with heart failure has been of
increasing clinical importance lately. This is because
it is considered a separate health condition from the
iron deficiency anemia which has its clinical impact
and consequences [11-14]. In the context of heart
failure, concomitant iron deficit could explain patients
persistent symptoms, despite the optimal compen-
sation and medical treatment. Both anemia and iron
deficiency are common co-morbid conditions in heart
failure that affect the course of the disease and its
prognosis.

The incidence of iron deficit in patients with
heart failure is high — most reports present a rate
of about 50% and in some it is even as high as
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YecToTata Ha XenesHus geduumTt cpeq nauueH-
TnTe cbc CH e BUcoka — noBevyeTo CbobLeHUs aaBaT
yecToTta okono 50%, a npu Hsakou gopu 1 Ao 61% [15-
17], kaTo HAMa pasnuka no non, PyHKUMOHaNeH knac
(®K) no NYHA unu cpakums Ha ustnacksaHe (PU).
MauneHTUTe C KeneseH aedpuumT ca c HamarneH puan-
YecKuM KanauuTeT, HaMmaneHo Ka4eCTBO Ha XXMBOT, KaKTO
N JoKa3aHO No-BMCOKa CMbPTHOCT [16,18-20].

Llenta Ha HacToALWOTO NpoyyYBaHe € Ja ce us-
cnegBa vectotata Ha xeneseH gecmumt (OKO) npwm
xocnutanuampanu naumeHtTn cbc CH B KnnHukata no
kapguonorusi npu YMBAJ ,Ceeta MapuHa“ — BapHa.
MpencraBeHn ca AaHHM 3a €TUONOMMATa Ha CbpAeY-
HaTa HeOoCTaTbYHOCT, ernekTpokapaunorpadckara u
exokapanorpadckaTa Haxoaka, KakTo U yectoTarta Ha
Opyrv NpuapyXaealim CbCTOSHUS.

MALMEHTU U METOOM

B npocnegsiBaHeto ca BkntodeHn 209 nocnegosa-
TENMHU NauneHTn, NnocTbnunm B KnnHukata ¢ nposiBu Ha
OEKOMMEHCpaHa XpPOHWYHA CbpaedyHa HegocTaTby-
HOCT unM € ocTpa cbpAedHa HegocTaTbyHOCT. Cpea-
HaTa Bb3pacT Ha nauneHTuTe e 68,89+12,06 rog. wu
Bapupa mexay 30 n 94 rog. OT BcuukM BKIOYeHn 122
ca mbxe (58,4%) n 87 (41,6%) ca xxeHu.

Ha Bcekn nauneHT ce nsternat no 15 ml kpuB cy-
TPUH Ha rmagHo (creg noHe 12-4yacoBo rnagyBaHe)
ypes 3aTBopeHu cuctemn ¢ EDTA 3a kpbBHa KapTuHa
W C KNOT-aKTMBaToOp M ren 3a BUoXMMuYHN nscnensa-
Hug. KpbBTa ce ueHTpodyrnpa no ctaHgapTeH HauuH
N ce OTAens Cepym 3a M3crenBaHe Ha nokasatenu-
TE€ Ha XenesHmsa obMeH — epuUTUH, TOTarneH Xens-
3ocBbp3aly kanauutet (TXKCK) n cepymHO xensaso.
PepuUTUHBT € M3cnedBaH 4Ype3 aBToOMaTU4Ha MMYyHO-
xumMmmyHa nnatgopma ADVIA Centaur CP (Siemens).
Ma3non3eaH e MeTod Ha XeTeporeHeH MMyHoaHanus
C [OVPEKTHO XeMMU-NYMUHECLIEHTHO M3MepBaHeE U C
n3non3BaHe Ha ABa BuAa aHTUEPUTUH aHTUTena.
AHaNUTUYHUAT MeToa 3a onpefensiHe Ha CepyMHO
xenaso e no Artiss n Siedel, konTo e poTomeTpnyeH
npy 571/658 nm gbmkuHa Ha BbNHata. MetoobT e
nuHeeH B uHTepBana 0.3-179.0 pymol/l. N3non3saHa
€ aBToOMaTU4Ha aHanuTU4Ha nnatgopma 3a KIMHWY-
Ha xumusa ADVIA 1800 (Siemens). 3a nscnegsaHe Ha
TXCK e nsnonssaHa cnektpodgoTtomeTpus. MetogbT
€ NHeeH B nHTepBana 7.2-119.9 uymol/l. NanonaseaHa
€ aBToOMaTU4yHa aHanUTU4YHa nnatgopma 3a KNUHWY-
Ha xumusa ADVIA 1800 (Siemens). TpaHcdepumHoBaTa
catypaumsa (TCaT) e u34McneHa Kato MpPOLEHT, KaTo
CTOMHOCTTa € pe3ynTaT Ha OTHOLUEHMETO CEPYMHO
xenas3o/TXKCK. Hannuneto Ha xeneseH geduuut e
onpenerneHo Npu cToMHOCTK Ha beputnHa < 100 pg/l,
unu ako ctomHoctute My ca 100-300 pg/l, TOo TpaHc-
depurHoBaTa caTypauus Tpsiba ga e < 20% [21]. Us-

61% [15-17], with no gender difference nor due to
the NYHA functional class or ejection fraction. Iron
deficient patients have reduced physical capacity,
worse quality of life, and proven higher mortality
rates [16, 18-20].

The aim of this study is to investigate the in-
cidence of iron deficiency (ID) in hospitalized pa-
tients with heart failure in a Cardiology Clinic. Data
on the etiology of heart failure, electrocardiograph-
ic and echocardiographic findings, as well as the
prevalence of other concomitant conditions are
presented.

PATIENTS AND METHODS

We included 209 consecutive patients admitted to
the Clinic with symptoms and signs of decompensat-
ed chronic heart failure or with acute heart failure. The
mean age of the patients was 68.89 + 12.06 years and
varied between 30 and 94 yrs. In this group, 122 were
men (58.4%) and 87 (41.6%) were females.

In each patient, 15 ml of blood was withdrawn in
the morning after at least 12 hours of fasting through
closed EDTA systems for analysis of blood count and
with clot activator and gel for biochemical samples.
The blood is centrifuged in a standard manner and the
serum is separated for the for iron metabolism test -
ferritin, total iron binding capacity (TIBC), and serum
iron. Ferritin was tested on an ADVIA Centaur CP (Sie-
mens) automatic immunochemical platform. A method
of heterogeneous immunoassay based on a two-site
sandwich immunoassay and direct chemiluminometric
technology, that uses constant amounts of two anti-fer-
ritin antibodies was used. The analytical method for the
determination of serum iron is based on the work of
Artiss and Siedel, which is colorimetric measurement
at 571/658 nm wavelength. The method is linear in the
range 0.3-179.0 ymol/l. An automatic analytical chem-
istry platform ADVIA 1800 (Siemens) was used. Spec-
trophotometry was used to study TIBC. The analytical
range of the method is between 7.2-119.9 umol/l. TIBC
is tested on ADVIA 1800 clinical chemistry system by
Siemens. Transferrin saturation is calculated as a per-
centage, the value being the result of the serum iron/to-
tal iron-binding capacity. The presence of iron deficien-
cy is determined at a ferritin value of < 100 pg/l, or if the
values are between 100-300 ug/l, then the transferrin
saturation (TSAT) should be < 20% [21]. An alternative
method was used to evaluate the iron deficit using only



62

M. Pywud, T. HYanwkosa, J1. Mupyesa u Op.

MoM3BaH € 1 OLLe eANH METOZ, 3a OLEHKa Ha >Xenes3Hus
AedumumnT, KaTo 3a nokasaTenu ca M3non3BaHn CTON-
HOCTTa Ha cepyMHOTO xensA3o < 13 ymol/l u TCat nog
19,8% [22].

PYHKUMOHANHNAT KanauuTeT Ha BONHUTE e OLEeHeH
ype3 PYyHKUMOHAmNHWSA Krnac onpegeneH KpUTepumnte Ha
Hionopkckata kapguonormyHa acoumaums (NYHA) [23]
1 Ypes 6-MUHYTEH TECT C XOAEeHe MO CTaHgapTHa MeTo-
avka [24].

Exokapgnorpacusa e npoBegeHa Ha Bcekun GoneH
B paMKuUTe Ha XOocnutanu3auusi, Kato oueHkaTa Ha
nesokamepHata (JIK) dyHKuMs cTaBa nocpeacTBoMm
dpakumnsa Ha U3TrackBaHe Ype3 MHOTOOUCKOBUSA METOA
Ha Simpson [25] Ha exorpadckm anapat Sonos 5500
(Agilent, Philips, the Netherlands).

CTtaTtucTtu4yeckm metoam

Bcuukm HenpekbCHaTW NPOMEHNVBK ca npeacrta-
BEHW KaTo CPeAHO apUTMEHTMYHa CTOMHOCT + CTaH-
AapTHO OTKMOHEHWe, a BCUYKN KaTeropuHu npusHaum
— kaTo 6pow (%). 3a oueHka Ha cTaTucTMyecka 3Ha-
YMMOCT ca u3nonaeaHu t-tect Ha Stuart 3a Henpekbe-
HaTh 1 y2-TecT npu AMxoToMHM unn Kendal's TecTt 3a
OPOVHEPHW KaTeropumHn NpomMeHnmBun. 3a oueHka Ha
CbrmacveTo Mexay AsBata Metofa 3a onpegensiHe Ha
XeneseH aecmumt e nsnonseaH metog Ha Cohen ¢ ns-
yncngaBaHe Ha koedumumeHTa K (kappa).

Cratuctnyecka 3Ha4MMOCT ce npuvema Mpu HUBO
Ha gocTtoBepHocT p < 0,05.

PE3YNTATH

B npepncrtaBeHaTa koxopTa nauMeHTW, usonupaH
xeneseH gedmunt ce cpewa npu 80 6onHm (38,3%).
AHemus, cnopepg geduHmnumsaTa Ha C30 — X6 < 130 g/l
3a Mbxe u < 120 g/l 3a xeHu, ce cpewya npu 87 (41,6%)
oT 6onHuTe, 6e3 pasnuka no nomn — 33 (38%) xxeHun n 54
(44%) mbxe, p = 0,39. XeneseH gecomuunt npy Hanm-
yme Ha aHemus (< 130 g/l 3a Mmbxe n < 120 g/l 3a XeHn)
umat 76%, Ho egHoBpeMeHHo ¢ XX[] n aHeMusi ca egpa
30% ot 6onHuTe.

Camo 30% OT nauneHTUTEe HAMAaT HUKakea opmMa
Ha xeneseH aeduumnt. Cnopepn Buaa Ha XK, 50% (104
©0ornHn) nvat abcontoTeH xeneseH aeduumnT (hepuTnH
<100 ug/l), a gpyrm 20% (42 6onHM) ca ¢ OTHOCUTENEH
K[ ¢ HnBa Ha dheputnH mexay 100 n 300 ug/l, Ho cbeC
caTtypauusi Ha TpaHcdepuHa nog 20%.

KnuHnyHaTa xapakTepuctuka v npuapykaBaliu-
Te 3abonsiBaHMs Ha NauMeHTUTE ca NpeacTaBeHW Ha
Taon. 1.

lMokasatenuTe dpakums Ha usTnackeaHe, 6-MuUHYy-
TEH TEeCT C XOA4EHe M CKOPOCT Ha rromepynHarta cun-
Tpauusi B ABETE rPynu — CbC U 6€3 Hanu4eH xeneseH
aedunuunT, He NokaseaT pasnuka (Tabn. 2).

serum iron concentration < 13 ymol/l and TSAT less
than 19.8% as indicators of ID [22].

The patients functional capacity was assessed by
the New York Cardiac Association (NYHA) Functional
Class [23] and by a standardized 6-minute walking test
(6MWT) [24].

Echocardiography was performed on each patient
during the hospital stay and the evaluation of systol-
ic LV function was performed by measurement of the
ejection fraction using the Simpson’s multidisc meth-
od [25] on a Sonos 5500 ultrasound machine (Agilent,
Philips, the Netherlands).

Statistical methods

All continuous variables are presented as mean
+ standard deviation, and all categorical variables as
number (%). Stuart's t-test and 2 test for dichotomous
or Kendal's for ordinal categorical variables were used
to assess statistical significance. To assess the agree-
ment between the two methods for determining iron
deficiency, the Cohen method was used with the calcu-
lation of the coefficient k (Kappa).

Statistical significance was assumed at a confi-
dence level of p < 0.05.

RESULTS

Of the presented cohort of patients, isolated iron
deficit is found in 80 patients (38.3%). Anemia accord-
ing to the WHO definition — HB < 130g/l for men and
< 120g/I for women, occurs in 87 (41.6%) of patients,
with no gender difference — 33 (38%) in women and 54
(44 %) in males, p = 0.39. Anemia was iron deficient
in the majority (76%) but both iron deficit and anemia
have only 30% of the patients.

Only 30% of patients have no form of iron deficien-
cy. By type of iron deficit, 50% (104 patients) have ab-
solute iron deficiency (ferritin < 100 pg/l), and another
20% (42 patients) have relative iron deficiency with fer-
ritin levels between 100 and 300 pg/l, and transferrin
saturation below 20%.

The clinical characteristics and the concomitant

diseases of the patients are presented in Table 1.
The ejection fraction, 6-minute walking test, and
glomerular filtration rate in the groups with and without

iron deficit show no differences (Table 2).
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Ta6bnuua 1. KnuHuyHa u exokapguorpadpcka xapaktepucTuka, npuapyxasalwm 3abonsiBaHus

Table 1 Clinical and echocardiographic characteristics, concomitant diseases

KnuHuyHa u exokapauorpadpcka xapakrepuctuka / Clinical and echocardiographic characteristics N =209
XpoHnyHa ToTanHa cbpaeyHa HegocTatbyHocT (XTCH) / Chronic total heart failure (CTHF) 48,8%
XpoHunyHa neBocTpaHHa cbpaeyHa HegoctatbyHocT (XJFICH) / Chronic left ventricular heart failure (CLVHF) | 47,8%
OcTpa neBocTpaHHa cbpaedHa HegoctaTbuHocT (OJICH) / Acute LV heart failure (AHF) 1,9%
McxemuyHa 6onect Ha cbpueto (UMBC) / Ischemic heart disease (IHD) 84,7%
Aptepuanna xuneptoHus (AX) / Arterial hypertension (AH) 94,7%
NunartatneHa kapgnomuonatus (KMM) / Dilated cardiomyopathy (DCM) 7,7%
MpeacepaHo mbxaeHe (MM) / Atrial fibrillation (AF) 51,7%
PesmaTnyeH cbpaeveH nopok / Rheumatic valve disease 3,8%
AopTHa cTeHo3a / Aortic valve stenosis 15,8%
AopTHa nHcyduumeHums / Aortic insufficiency 10%
MuTpanHa cteHosa / Mitral valve stenosis 4,3%
MwuTtpanHa uHcydmumeHumns / Mitral insufficiency 24,9%
Tricuspid insufficiency TpukycnuganHa nHcyduumeHums 28,7%

dpakumsa Ha nstnackeaHe / Ejection fraction

48,09 £ 13,40% (12-76%)

CrorHocT Ha xemornobuHa / Hemoglobin

128,07 £ 22,82 g/l

BMTX*

236,58 + 105,92 m

eGFR™

64,41 2 9,15 ml/min/1,73 m?

MpuapyxaBawwm 3abonasaxust / Concomitant diseases

Anemusi / Anemia

87 (41,6%)

—xeHu / females (Hb < 120 g/l) 33 (38%)
— mbxe / males (Hb < 130 g/l) 54 (44%)
3axapeH gnabet / Diabetes mellitus 44,5%
MosbuHocbaosa 6onect (MCB) / Cerebrovascular disease (CeVD) 34,4%
XpoHunyHa obcTpykTuBHa 6enogpobHa 6onect (XOBB) / Chronic obstructive pulmonary disease (COPD) 12,9%
XpoHunyHa auxatenHa HegoctatbyHocT (XAH) / Chronic respiratory failure (CRF) 5%
Xunotupeonansbm / Hypothyroidism 7,7%
Xuneptupeonamssbm / Hyperthyroidism 0,5%
Tupeounaut Ha Xawwmmoto / Hashimoto’s thyroiditis 2,9%
*6-MTX — 6-MuHYTEH TecT ¢ XxoaeHe, **eGFR — nsuncneHa ckopocT Ha rmomepynHa untpaums
*6MWT — 6-minute walking test, **eGFR — estimated glomerular filtration rate
Ta6bnuua 2. OCHOBHM NapamMmeTpu cnopepn Hanuuue Ha XK
Table 2. Basic parameters according the presence of ID
n =208 C XA/ With ID, n =143 Be3 XA/ No ID, n = 65 p
Bbapacr (roa.) / Age (years) 69,58 67,31 p=021
DU % | EF (%) 48,59 46,95 p=0,42
6-MTX /6MWT (m) 234,16 241,64 p=0,71
eGFR 62,72 68,34 p=0,19

Cpepn xenute X[ ce cpewa no-4yecto — npu 69
(79%), cpewy camo npu 74 (61%) oT MBXETE, P =
0,006. MN3onmpanuat X[ ce cpella OTHOBO MO-4eCTO
npu xeHckus nomn — 42 (48%), cpewy 38 (31%) npy Mb-
xeTte, p = 0,014, Ho nNpu cbyeTaBaHe Ha K[ ¢ aHemus
pasnukarta no non mayessa: 27 (31%) npu xeHn n 36
(29,8%) npn mbxe, p = 0,88.

Iron deficit is more common in women —in 69 (79%)
versus only 74 (61%) in men, p = 0.006. Isolated ID is
also more common in women — 42 (48%) versus 38
(31%) in men, p = 0.014, but when ID is combined with
anemia, the gender difference disappears: 27 (31%) in
women and 36 (29.8%) in males, p = 0.88.
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AKO pasgenuM naumeHTUTe Mo KaTeropum cbpaey-
Ha HeJoCTaTbYHOCT, Cropea NoCneaHnTe PbKOBOACTBA
Ha European Society of Cardiology (ESC) u pasrnega-
me YecToTaTa Ha X[ BbB BCcsKa eHa rpyna, OTHOBO He
Ce yCTaHOB$IBa CbLUECTBEHA pasnuka, a MMeHHO: npu
CHp®W X[ nma npu 34 (63%) naumeHTn, npu CHMON
—npu 31 (73,8%), a npn CH3®U — npu 78 (69,6%), p =
0,50. He ce koHcTaTMpa 1 Bpb3ka Mexay PU no ksap-
TUNW Ha pasnpeerneHne B HallaTa rpyna u HanumuneTo
Ha xeneseH geduunt (cur. 1)

MeToaomn Ha oueHka Ha X[

CbnoctaBuxme ABa MeToda 3a oueHka Ha K[ —
eouHus ¢ doepuTtuH n TCAT, KOWTO ce n3nonaea B Mo-
BeyeTo npoyysaHus Ha XK n CH, a opyruat e npeano-
KEeH OT XONaHACKW KomnekTuB, cnopepq konto XX nma
npu cep. xenaso < 13 mkmon/n unu TCAT < 19,8% u
KOMTO € CbMOCTaBEH C HaNMYMETO Ha KEernsi30 B KOCT-
HUS MO3bK.

Pesyntatute nokaseat Hegobpo cbrracue mexay
OBeTe metoauku (Tabn. 3).
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2 697
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If we divide patients into categories of heart failure
according to the latest ESC guidelines and compare
the rate of ID in each group, there is again no differ-
ence: there are 34 (63%) patients with ID and HFrEF, in
HFmrEF — 31 (73.8%), and for HFpEF —in 78 (69.6%),
p = 0.50. There is also no correlation between the ejec-
tion fraction (EF), presented as quartiles of the distribu-
tion in our group, and the presence of iron deficiency

(Fig. 1).
Methods for evaluating ID

We compared two methods for the evaluation of
iron deficit — one with ferritin and TSAT, which is used
in most studies of ID and HF, and another suggested
by a Dutch team, according to which iron deficit is pres-
ent if the serum. Iron concentrations are < 13 umol/l or
TSAT < 19.8% The latter method is validated with the
presence of iron in the bone marrow specimens.

The results show a poor agreement between the
two methods (Table 3).

®dwur. 1. Hannune Ha xeneseH gecduumnt (B %) cnope KsapTunu-
Te Ha pa3npefeneHune Ha ppakumsaTa Ha ustnacksaHe (PU) — dA
< 38%, 38-49%, 50-59%, > 60%.

Fig. 1. The presence of iron deficit (in %) according to the
quartiles of distribution of ejection fraction (EF) — EF < 38%, 38-
49%, 50-59%, > 60%.

Ta6bnuua 3. Bpor 1 oTHocuTeneH aan Ha 6onHuTe cbe CH, kouTo nmar unu Hamart X[, onpeneneH no ABaTta MeToaa 3a
onpepeneHue Ha cbeTosiHneTo: (Ferritin <100 pg/l) unum (300 < Ferritin 2 100 pg/l n Tsat < 20); (Tsat < 19.8) unu (cepymHo

Fe £ 13 pmol/l)

Table 3. Number and proportion of patients with HF who have or have no ID determined by the two methods of definition:
(Ferritin <100 pg/l) or (300 < Ferritin 2 100 pg/l and TSAT <20); (TSAT < 19.8) or (serum Fe <13 pmol/IL)

Be3 X[ / No ID (Tsat <19.8) unu / or
XA no HoBa paechuHuums / ID according the new definition (Fe pmoll < 13) 06wo /Total
Bpoii / Number 34 31 65
% B rpyna ¢/ in the group with Ferritin < 100, nnm 300 < Ferritin o o o
Bes 71/ No ID > 100 1 Tsat < 20 52,3% 47,7% 100,0%
Ferritin < 100. wrm % B rpyna ¢/ in the group with Tsat < 19.8, unm Fe ymoll €13 [ 53,1% 21,5% 31,3%
300 < Ferritiny> 100 % ot 0611070 / % of total 16,3% 14,9% 31,3%
nTsat<20 Bpoit / Number 30 113 143
% B rpyna c / in the group with Ferritin < 100, nnm 300 < Ferritin
¢ K0/ With ID > 100 1 Tsat < 20 21.0% 79.0% | 100,0%
% B rpyna c/ in the group with Tsat < 19.8, um Fe ymol/l £ 13 | 46,9% 78,5% 68,8%
% ot obuoto / % of total 14,4% 54,3% 68.8%
0610 / Total Bpoit / Number 64 144 208
% B rpyna ¢/ in the group with Ferritin < 100, urm 300 3050@) 692%") 100,0:A>
< Ferritin 2 100 v Tsat < 20 100,0% 100,0% 100,0%
% B rpyna c/ in the group with Tsat < 19.8, unn Fe
pmol/l <13 30,8% 69,2% 100,0%
% ot obuwoto / % of total
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Mpw okomno egHa TpeTa (29,3%) oT cnyvyauTe nma-
Me HecbInacue mexay asaTta metoga — npu 14,4% nma
KO no obLwoyTBbpAEHNS METOA, HO HE U AedUHMPaH
Nno HOBUS Ha4uH, a npu 14,9% e Hanuue XX npu HUCKO
CEPYMHO KEMNA30 UMM HUCKa caTypauus Ha TpaHcde-
pUHa, HO HAMa TakbB AedUUUT No YTBbPAESHUA MeTof
C n3cnegsaHe Ha pepuTuH. PopmarnHa oueHKa 3a Cb-
rmacve Ha fBata MeToda € M3BbpLUeHa C rnokasaTtern
Cohen’s kappa n nokassa pesyntat 0,315, p < 0,0001.
Bbnpeku crtatnctnyeckata 3Ha4MMOCT pesyntaTbT He
npeanonara MHoro 4obpo cwrracue.

OBCBHXAAHE

KenesHuat gepmunT un xenssogeduumtHaTa aHe-
MUS TPAAULMOHHO Ca CYMTAHWU KaTo NMpuyMHa u cneg-
CTBME N Ca Bb3NpUemMaHu Kato eaHO3HA4YHU MOHATUS.
Te ca cpen Han-vyecTuTe KOMOPOMAHOCTM NpWU Nauu-
eHTn cbe CH. Pesyntatute OT MHOTOBPOWHW KITUHWY-
HU NpOy4YBaHWsi Npe3 MocCreaHUTe FOAMHU pasKpuBat
HAKOM Heo4akBaHW U HebnaronpusTHU gaHHu. Tepa-
NeBTUYHUTE METOAM, NMpuraraHyu 3a MNoBuLIaBaHe Ha
CTOMHOCTTa Ha XeMornobuHa ¢ epuTPONOEeTUH-CTUMY-
nupawm areHTu npu naumeHtn cbec CH He BoasaT Oo
nogobpsieaHe Ha NporHosaTa, a 4opy 00paTHOTO — MNo-
BULLABAT TPOMBOEMBONNYHUSA PUCK M BOOAT A0 HeraTu-
BEH 13x0[, OT 3abonsiBaHeTo [26-32, 63, 64]. ETo 3aLl0
BbMNPOCHT Aanu aHemusiTa Briowaa xoga Ha CH u kato
YyCTaHOBEHO KOMOPOWOHO CbCTOSIHWE Hanara nevyeHve
N C KakBO, UnNu e mapkep 3a Texectta Ha CH, Ha Ha-
NNYHN CbNBTCTBALLM CbCTOSIHUS, Han-Bede 6bLOpeyHa
HeOoCTaTbYHOCT, NpoAabimkaBa Aa Obae AMCKYTUpPaH
U e C HeedHo3HayeH oTrosop. XKensasogeduUUMTHOTO
CbCTOSIHME, OT Apyra cTpaHa, 6e3 HanMyHa aHemus,
Oe Bb3NpuUETO KaTo MHAMKALMSA 3a JIEYEHNE C XKENe3Hn
npenapaTt Npy CUMNTOMHK naumeHTn cbc CH 1 Bcnu-
K/ MpoBedeHu Mpoy4YBaHMS U3HECOXa MONOXUTEMHU
pesynTatu OT TOBa fe4YeHune, Kato otyutaT nogodps-
BaHe Ha (PYHKLUMOHANHOTO CbCTOSHME Ha MauNeHTUTE,
du13MYecKms KanaumTeT, Ka4eCTBOTO Ha XMBOT.

KaTo egHo OT Hanl-yecTUTe CbMbTCTBALLM CbCTOSA-
HUSA aHeMuaTa € MHOTOKpaTHO M3cnedBaHa cpef nauu-
€HTUTE CbC CbpAeYHa HeaoCTaTbyHOCT. B npeaxoaHu
Hawwwm nybnukauum [33] yctaHOBsIBAMe YeCcToTa Ha aHe-
MU Cpea XocnuTanuaupaHu naumeHtu no nosog CH
32,7%, ¢ npesec npu xeHckus nomn — 40,7 %, OTKONKOTO
cpen Mbxkusa — 28,2%, p = 0,03; kakTo 1 no-ronsma
YecToTa Ha aHeMMs C HanpegBaHe Ha Bb3pacTTa — npu
Te3n Hapg 75 roamHu YectoTaTa e 42%, a npu Tesu nog,
75 rog. — 27% [34]. B HacToALWLOTO n3cneaBaHe He yc-
TAHOBUXME pasnvKa Mexay NoroBeTe MO OTHOLUEHUE
Ha aHemMusTa, TakaBa € Hanuue eguHCTBEHO Mo MoKa-
3aTen xeneseH AeuuuT.

Pesyntatute, KOMTO HME YyCTaHOBUXME MpU Nauu-
eHTne cbec CH nokaseat Hannume Ha aHemusa B 41,6%.

In approximately one-third (29.3%) of the cases
there is a disagreement between the two methods — in
14.4% there is an ID by the conventional method, but
not defined in the new way, and in 14.9% there is an
ID at low serum iron or low saturation of transferrin, but
there is no such deficiency by the established ferritin
assay method. Formal assessment of the agreement
of the two methods is performed with Cohen‘s Kappa
coefficient and is 0.315, p < 0.0001. Despite the statis-
tical significance, the result is moderately powerful and
does not imply very good agreement.

DiscussiON

Iron deficiency and iron-deficient anemia have tra-
ditionally been regarded as cause and effect and are
considered as unambiguous term. They are among the
most common comorbidities in patients with HF. The
results of numerous clinical studies in recent years re-
veal some unexpected and unfavorable data. Thera-
peutic methods used to increase the hemoglobin with
erythropoietin stimulating agents in patients with HF do
not improve prognosis, vice versa, they may increase
the thromboembolic risk and lead to a poor outcome of
the disease [26-32, 63, 64]. Therefore, the question of
whether anemia worsens the progress of heart failure
and as an established comorbid condition necessitates
treatment and with what, or whether it is a marker of
the severity of the heart failure, of present coexisting
conditions, most notably renal failure, continues to be
debated and have ambiguous answers. ID, on the oth-
er hand, with no anemia was accepted indication for
treatment with iron preparations in symptomatic pa-
tients with heart failure, and all studies reported posi-
tive results from this treatment, taking into account the
improvement of patients’ functional status, physical ca-
pacity, quality of life.

As one of the most common concomitant condi-
tions, anemia has been continuously investigated in
patients with heart failure. In our previous publications
[33] we found anemia incidence among hospitalized
patients for heart failure in 32.7%, with a higher prev-
alence of female sex — 40.7% than among male pa-
tients — 28.2%, p = 0.03; as well as a higher preva-
lence of anemia with advancing age — in those over
75 years the rate was 42% and in those under 75-27%
[34]. In the present study, we do not find a gender
difference in anemia rate; this is present only for ID
indicator.

Anemia is present in 41.6% of the patients with HF.
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[Ba ronemn meTaaHanusa obobuiaBaT gaHHUTE
3a yecToTarta M BNUSIHUETO Ha aHEMUSATA BbPXY M3XO-
Aa ot 3abonsiBaHeTo npu naumeHTn cbe CH [35, 36]. B
nybnukauusata Ha H. F. Groenveld n cbaBT. ca npea-
cTaBeHn 0606LeHn aaHHM OT 34 npoyyBaHusi ¢ oOLLY
Opow naumeHTn — 153 180, kaTo aHEMUYHM cpep TAX ca
32,7%. 3a cpeneH nepuoa Ha npocrneasasaHe oOT LeCT
Mecela Ce YCTaHOBsiBa, Ye MNauueHTUTe C aHeMusi
UMaT CUTHU(PUMKAHTHO MO-BMCOKA CMBPTHOCT OT Te3u
6e3 aHemuns — 48,6%, cpely 29,5%, p < 0,001.

BTopuat metaaHanus pasrnexga gaHHuTe oT 44
NpoyYBaHWs, OTOAENsINKA amMOynaTtopHUTE MauueHTK
cbe CH, xocnutanuavpaHute 1 TakvMBa, U3BEOEHU OT
paHAOMMU3NPaHUTE KIMHWYHK npoyyBaHus. Cpen am-
OynaTtopH/TE NauueHTn YecToTata Ha aHeMUATa Bapu-
pa ot 13,5 oo 55,6%, a cpen nauneHTUTe, Xocnutan-
3MpaHuM BbB Bpb3Ka C BrollaBaHe Ha CH, yecToTara ce
OBWxu mexay 25 n 61%, kato cpegHo 15 e okono 40%.
Ho gaHHMTEe OTHOCHO BNMSAHMETO BbPXY NporHo3ara ca
NPOTMBOPEYNBM.

CxogHU Ha HawwuTe JaHHWM ca npeacTaBeHu U B
Apyrv npoyyBaHus. Fonamo eaHOLEHTPOBO NpoyyYBaHe
B benrusa, obxsauwatlo 1197 nauymeHTn cbe CH cbe 3a-
naseHa, MeXavHHa 1 pegyumpaHa pakuus Ha uatnac-
kBaHe (CH3N®, CHmOW, CHpAD), yctaHOBSABa YecTo-
Ta Ha aHemusTa 36% [16]. Cnopeq onpeneneHne Ha
aHEMWYHUST CUHOPOM KaTo CTOMHOCTU Ha XeMOrnobuH
< 130 g/l 3a Mmbxe 1 < 120 g/l 3a xeHn YecToTaTa Ha
aHemuaTa Bapupa mexay 16-49% [37-41]. B nogkpena
Ha HalmTe pesynTtaTu, B npoyyBaHeTto CHARM yecTo-
TaTa Ha aHemusaTa B rpynata Ha CH3N® n Ha CHpAN®
€ CbOoTBETHO 27% n 25% [42]. Cnopen npoy4BaHeTO
SOLVD (Studies on Left Ventricular Disfunction) 3a6o-
naemocTTa oT aHemus € 9,6%, B npoyuBaHeTo COMET
(Carvedilol or Metoprolol European Trial) e 14,2%, a
BbB Val-HEFT (Valsartan in Heart Failure Trial) e 16,9%
[43]. NoBeyeTO eBpPOMENCKN N CBETOBHM MPOY4YBaHUS
noco4ysart, 4Ye aHemus ¢ XK[] e no-4ecTo CbCTosHME, B
cpaBHeHne aHemusi 6e3 XK. Cnopea Klip u cbTp. aHe-
mus 1 XK ce cpewat npu 35% ot naumneHTuTe cbe CH,
a 22% ca ¢ aHemus1, HO 6e3 K[, koeTo ce NoTBbPXKAA-
Ba 1 OT HalumTe pesynTtaTu [15].

N wmakap xenasogeduumtHaTa aHemus na e
Han-yecTata MNpuvyYnMHa 3a aHEMUYEH CUHOPOM KaKTO
cpen naumeHTute cbe CH, Taka n B obwata nonyna-
LS, N30NMpaHnaT xxeneseH gedununt, 6e3 naboparop-
Ha KOHCTenauus 3a aHemusi, ce OKa3Ba OLLe No-4ecTo
cpewaH npu CH — ot 35 0o 63% B pasnuyHWTE Mpo-
yuBaHus [15, 17-19, 44-47, 65]. XKenesHuat gedouumt
BbB BCMYKU TE3N CTYAMM € AedPUHMPAH KaTo CTOMHOCT
Ha cdeputmHa < 100 pg/l unn ako HmuBata my ca 100-
300 ug/l, TpaHchepuHoBaTa caTypauus TpsibBa ga e
< 20%. ToBa ca nokasartenute, KOUTO ca U3MON3BaHU
KaTo BKIOYBALLM KpUTEPUM 33 M30OP Ha MaLMeHTU B
NpoyyYBaHMATa 3a Xenas3o3amMecTBallo nedyeHue. W3-

Two large meta-analyses summarize the data on
the prevalence and impact of anemia on disease out-
come in patients with heart failure. [35, 36]. The pub-
lication of Groenveld HF et al. summarizes the data
from 34 studies with a total of 153 180 patients, 32.7%
of them being anemic. Over a median follow-up of six
months, patients with anemia were found to have a sig-
nificantly higher mortality rate than those without ane-
mia — 48.6% vs. 29.5%, p < 0.001.

The second meta-analysis looked at data from
44 studies separating outpatients with heart failure,
hospitalized, and participants in randomized clinical
trials. Among outpatients, the rate of anemia ranges
from 13.5 to 55.6%, and among patients hospitalized
for worsening heart failure, the rates range from 25 to
61%, on average about 40%. But the data on the effect
on the prognosis are contradictory.

Similar findings are reported in other studies, too.
A large single-center study in Belgium, including 1 197
patients with heart failure with preserved, mid-range,
and reduced ejection fraction found anemia in 36%
[16]. According to the definition of anemic syndrome as
hemoglobin values < 130 for men and < 120 for wom-
en the frequency of anemia varies between 16-49%
[37-41]. In agreement with our results, in the CHARM
study the incidence of anemia in the HFpEF group
was 27% and 25% in HFrEF [42]. According to the
SOLVD (Studies on Left Ventricular Dysfunction) study,
the rate of anemia was 9.6%, in the COMET (Carvedilol
or Metoprolol European Trial) study it was 14.2%, and
in Val-HEFT (Valsartan in Heart Failure Trial) — 16,9%
[43]. Most European and world studies show that ane-
mia with ID is a more common condition than anemia
without ID. According to Klip et al. anemia and ID occur
in 35% of patients with CH while 22% have anemia,
but without iron deficit, which is also confirmed by our
results [15].

Although iron-deficient anemia is the most com-
mon cause of anemic syndrome among patients with
HF and in the general population, isolated iron defi-
ciency, without laboratory constellation for anemia, is
even more common in HF — from 35 to 63% in various
studies [15, 17-19, 44-47, 65]. The iron deficiency in
all these studies is defined as a ferritin value of < 100
pg/l or if former levels are 100-300 ug/l, the transferrin
saturation has to be < 20%. These are the cut-off val-
ues that have been used as including criteria for the
selection of patients in iron supplementation therapy
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nona3samky cblata pgeduHULNSA, HUe YCTaHOBSABa-
Me HanuueH xeneseH geduumnt, 6e3 aHemunsa npu 80
(38,3%) ot 6onHuTte. MNogobHa 4ecTtoTa Hamupar U B
Morncko npoyyBaHe, NpoBefdeHO cpen 546 nauuvel-
Ta cbec CH, kaTo abcontoTeH nnu gyHkumMoHaneH XX
(Ferritin < 100 pg/l unn 100-300 ug/l ¢ Tsat < 20%) ce
npeacrtaesa cpen 37% OT naumeHTute, oT Kouto 57%
ca c aHemus n 32% — 6e3 aHemus. B egHa mexayHa-
poaHa koxopTa, Bkntousawa 1506 naumeHTn cbe CH,
€ YCTaHOBEHO, Ye Hann4mMeTo Ha aHeMusl, BUCOK (pyHK-
umoHaneH knac CH no NYHA, BMCOKM CTOMHOCTWU Ha
NT-proBNP, HUCHK cpegeH 06eM Ha epuTpoumTuUTe U
XKeHcKku non npegpasnonarat kbm XK. NogyepTasa ce
ponsTa Ha K[ kaTo now NpeavkTop 3a CMbPTHOCT U
pexocnutanmnsauumu.

OkasBa ce, 4e Te3n kputepun 3a geduHULUA Ha
xensasoneuunTHO CbCTosAHME He ca Bunn HuKora Ba-
nvavpanu npu naumeHtT csC¢ CH ypes gencrButenHo
YCTaHOBSIBAHE Ha HWUCKM HMBA Ha XEnsi30 B KOCTHUS
MO3bK, KOETO Ce cuYuTa 3a 3naTeH crtaHgapt [48, 49].
CKOpOLLUHO n3cnegsaHe ocnopsa n3bopa Ha CTOMHOCT-
Ta Ha pepuTnHa n TpaHcepuHoBaTa caTypauus Kato
npaBuUMHUTE KpUTEPUW 3a OUarHOCTULMPAHE Ha Xe-
neseH oeduumT Npu CbphedHa HegocTaTbyYHOCT [22].
Cnopeg n3cnegosartenuTte, NPOBENM U KOCTHOMO3BbYHO
n3crenBaHe Ha naumeHTuTe, ¢ No-BUCOKa YyBCTBUTEN-
HOCT 1 cneunduYHOCT 3a xeneseH aeduunt ca cTon-
HOCTTa Ha CepyMHOTO Xensa3o, korato € nog 13 ug/l
(94% vyscTBUTENHOCT M 88% CneumndUYHOCT) 1 TPaHC-
depuHoBaTa catypaums nog 19,8% (94% v cboTBETHO
84%), OTKONKOTO CTOMHOCTTa Ha deputuHa nog 100
pg/l, unn ako e 100-300 ug/l, TpaHchepuHoBa caTty-
pauns < 20% (4yBcTBuTEnHOCT 82% 1 cneundunyHocT
72%). MNpoyyBaHe CbC CxOOEeH AM3aiH, LensLwlo ycTa-
HOBsIBaHe Ha cepyMHU Mapkepu 3a X[, kopecnoHan-
paLLM C HUCKO XEensi30 B KOCTHUSA MO3bK, € NPOBEAEHO
HSKOMKO FOAMHW MO-PaHO MpKU NauueHTn C KopoHapHa
fonect Ha cbpueTo, 6e3 yctaHoBeHa CH, nognexaium
Ha aopToKopoHapeH barnac [47]. ABTOPCKUSAT KONEKTUB
OTKPUBA, Ye MOBULLEHUTE CTOMHOCTM Ha pa3TBOPUMMUS
TpaHcepuHOB peuenTop, peLenTopbT 3a epuTpono-
€TWH N HUCKaTa CTOMHOCT Ha TpaHcdepuHoBaTta caTy-
pauus B Han-ronsiMa CTeneH KopecnoHampaTt ¢ usyep-
MaHo Xemnsi30 B acnupart oT KOCTeH Mo3bk. [Mo-cnaba e
KopenauusTa 3a CEpyMHO Xernsi30 U epuTPONOEeTUH, a
CTOMHOCTTa Ha hepuTUHa He CbOTBETCTBA Ha KOCTHO-
MO3BbYHOTO XeNnA30 1 Aopy e noaBexaalla, 3alloTo e
HopMarnHa npu MHoro oT nauueHTtuTte ¢ XK [47]. Hue
N34YNCINXME HaNNYHWS XKeneseH geduumT npu Hawara
KOXopTa NnaumeHTM 1 Ype3 MeToaa CTOMHOCT Ha cepyM-
HO ena30 (< 13 ymol/l) n TpaHcepurHoBa catypauumsi
<19,8% wn yctaHoBuxme, Ye X[ e owe no-yect — 69%
oT 6onHuTe cbec CH nmart Takbe aecumumnt. 3a chxane-
HWe cbrnacueTo Mexay ABaTa MeTofa He € MHOro Jo-

studies. Using the same definition, we found an iron
deficiency without anemia in 80 (38.3%) of patients.
A similar prevalence was also found in a Polish study
conducted in 546 patients with HF, with absolute or
functional ID (ferritin < 100 pg/l or 100-300 pg/l with
TSAT < 20%) present in 37% of patients, of whom
57% have had anemia and 32% have had no anemia.
In an international cohort of 1 506 patients with HF it
was found that the presence of anemia, high NYHA
functional class HF, high NT-proBNP levels, low eryth-
rocyte cell volume, and female gender predisposed to
ID. The role of ID as an ominous predictor of mortality
and rehospitalizations is emphasized.

These iron deficiency criteria, however, have nev-
er been validated in patients with HF by actually de-
tecting low iron levels in the bone marrow which is
considered the gold standard [48, 49]. A recent study
challenges the choice of ferritin values and transferrin
saturation as the correct criteria for the diagnosis of
iron deficiency in heart failure [22]. Researchers who
also conducted a bone marrow evaluation of the pa-
tients found out that higher sensitivity and specifici-
ty for iron deficiency was present if serum iron levels
are below 13 pg/l (94% sensitivity and 88% speci-
ficity) and transferrin saturation is below 19.8% (94%
and 84%, respectively) than if the ferritin value be-
low 100 pg/l or, if 100-300 pg/l, transferrin saturation
< 20% (sensitivity 82% and specificity 72%). A study
with similar design which aimed at identifying serum
markers of ID corresponding to low iron bone marrow
was conducted several years earlier in patients with
coronary artery disease without established HF which
were referred for aorto-coronary bypass surgery [47].
The team discovered that the increased levels of sol-
uble transferrin receptor, erythropoietin receptor and
low transferrin saturation were most likely to corre-
spond to iron depletion in bone marrow aspirate. The
correlation between serum iron and erythropoetin was
weaker and the value of ferritin did not correlate with
bone marrow iron and is even misleading because it
is normal in many patients with ID [47]. We calculate
the presence of iron deficiency in our cohort of pa-
tients also using the method of serum iron value (< 13
pmol/l) and transferrin saturation <19.8% and found
that the ID is even more frequent if defined in this way
—69% of patients with HF have iron deficiency. Unfor-
tunately, the agreement between the two methods is
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©po n npn 29% OT cnyyanTe MMa Hecbrnacue Mexay
ABaTta metofa .

PasrnegaHun getannHo cnopen ®W no kareropum
(kBapTnu) n cnopen Buga Ha CH (CHp®U, CHmOW
n CH3®W) He ce Hamupa pasnuka B YectoTaTta Ha XK.
Tesn pesynTatu ca cxogHU ¢ ycTaHoBeHuTe ot Martens
n cbTp. Npe3 2018 r. [16]. B cBoeTo npoyyBaHe Te U3-
cnegsat dectotata Ha XX n aHemuna npu 1197 na-
umeHTn cbe CH. O6Lwo 3a usnaTa rpyna aHemus ce
ycTaHoBsiBa npu 36%, a XK npu 53%. Cpen 1e3n ¢
peayumpaHa ®U XX e 50%, B rpynata ¢ mexgmnHHa
®U e 61%, a B rpynata cbe 3ana3eHa U e 64%, kaTto
CUrHUMKaHTHa pasnvka Mexay ABETe rpynu He ce OT-
KpuvBa. Jlunca Ha pasnuvka B YecTtoTaTa Ha aHeMusiTa no
®U ce otumTa 1 B npoyuBaHeto CHARM [42].

X ce cpewa no-vecto npu xeHute 69 (79%) oT-
KOMKOTO npu mbxete 74 (61%), p = 0,006, cpen Halua-
Ta rpyna uscneaBsaHu nauveHT. ToBa ce yCTaHOBSIBa
n B Apyrn npoyysanus [15, 16, 50]. Gonzalez-Costello
N CbTp. JOPpY OTYMTAT Ype3 MynTUBapUALIMOHEH perpe-
CVMOHEH aHanms, Ye >XeHCKUAT Mon € NPeauKTUBEH NoKa-
3aten 3a passuTtune Ha X[ npu naumeHtute cbe CH [50].

Hwve He oTuntame pasnuka B U3MMHATOTO Pa3CTos-
HMe Npu LWECTMUHYTHUS TECT C XOAEHE MeXAay NaLneH-
TUTE CbC N Npu Te3n 6e3 xeneseH aedmumt. CbLIOTO
Ce OTHacd 1 3a CKOpPOCTTa Ha rmoMepynHa unTpauus.
[aHHUTE OT MeXxOyHapO4HO KOXOPTHO Mpoy4YBaHe 3a
yectoTtaTa Ha X[ cpea naumeHtTute cbc CH cbLuo He
AaBar pasfnvka B CKOpOCTTa Ha rmomMepynHa gpuntpa-
umns Mexgy rpynute cbe n 6e3 xxeneseH gedpuumt [15].
Opyrn aBTOopn obade oTKpMBAT CUTHU(PMKAHTHA pasnu-
Ka B TO3K NokasaTten mexay asete rpynu [16, 50].

YCTaHOBSABAHETO Ha xeneseH aemumt cpeq nawm-
eHTuTe cbec CH ce okasa BaxHO, 3apan MHOro6ponHu-
Te JokasaTtencTaa 3a bnaronpuaTHUTe edpekTn oT nNpu-
NOXEHNETO Ha XenesHn npenapatu. Taka ypes Kopu-
rmpaHe Ha xernesHust geduumnT ce nogobpsieat QyHK-
LMOHaNHMA KanaumTeT, oueHeH ype3 knaca no NYHA,
Ka4yeCTBOTO Ha XMBOT Ha nmauueHTuTe M rnobanHara
CaMOOLieHKa Ha MauueHTa, NoHMXXaBa Ce CTOMHOCTTa
Ha NT-proBNP, nokayBa ce cTtorMHOCTTa Ha depuTu-
Ha, yBenunyasa ce nukoBaTa KMCNopoaHa KOHCYyMaLuus,
oTuMTa ce nogobpeHue B exokapauorpadckuTe noka-
3atenn, Kakto u B 6bbpedHaTa pyHKUMSA, N BpEMETO
00 MbpBaTta XxocnuTanuaaumsa no CbpaeYHU NPUYMHU
[51-57]. JaHHK OTHOCHO HamarnsiBaHe Ha XxocnuTanusa-
LUUTE N CMBPTHHOCTTA Crned NpUnoXKeHne Ha BEHO3HO
Xensaso ce otumtaTt obadve eQUHCTBEHO B MPOBELEHMU
MeTaaHanuMsu, Tbil KaTto MNOBEYETO paHAOMU3NPaHU
npoyyYBaHMsa HAMaT MoOLUTa Aa perncrpupar Takasa
pasnuka [12, 46, 58, 59].

CKPUHMHIBT 3a xeneseH geduunT e Beye 4yacT
OT YTBbPAEHUS CTaHAapT npu nauueHtute cbc CH.
BkritoueH e B nocrnegHute npenopbky Ha EBponencko-
TO Kap4uMororMyHo OpY>KecTBO 3a fle4eHNe Ha Cbpaey-

not very good and in 29% of cases there is a disagree-
ment between the two methods.

More detailed analyses according to categories
(quartiles) of the ejection fraction (EF) and by type of
HF (HFrEF, HFmrEF, and HFpEF), there is no differ-
ence in the rate of ID. These results are similar to those
of Martens et al. in 2018. [16] In their study, they exam-
ined the incidence of ID and anemia in 1 197 patients
with HF. Anemia was found in 36% and ID in 53% of the
whole group. Among those with reduced EF the iron
deficit was 50%, in the group with mid-range EF it was
61%, and in the group with the preserved ejection frac-
tion was 64%, with no significant difference between
the groups. No difference in the prevalence of anemia
according the EF was also reported in the CHARM
study [42].

Iron deficit is more common in women — 69 (79%)
than in men — 74 (61%), p = 0.006, in our group of pa-
tients. This has been proved in other studies [15, 16,
50]. Gonzalez-Costello et al. even reported by multivar-
iate regression analysis that female gender is a predic-
tive indicator of iron deficiency in patients with HF [50].

We do not detect difference in the distance passed
during the six-minute walking test between patients
with iron deficiency and those without iron deficiency.
The same applies to the effect of rate of glomerular
filtration. Data from an international cohort study on
the rate of ID among patients with HF also showed no
difference in glomerular filtration rate between groups
with and without iron deficiency [15]. Other research-
ers, however, find a significant difference in this param-
eter of iron depletion between the two groups [16, 50].

Establishing iron deficiency in patients with HF has
proved important because of the abundant evidence of
the beneficial effects of iron supplemention. Thus, by
correcting the iron deficiency, it is clearly improving the
functional capacity assessed by NYHA class, patients
quality of life, and global patient self-assessment, the
NT-proBNP values are decreasing, ferritin values are
rising, peak oxygen consumption is also rising. Im-
provement in echocardiographic indices, as well as im-
provement in renal function and prolonged time to first
hospitalization for cardiovascular causes are reported
[51-57]. However, reduction in hospitalizations and
mortality after venous iron administration are reported.
only in meta-analyzes, as most randomized trials did
not have the power to detect such a significance differ-
ence [12, 46, 58, 59].

Iron deficiency screening is already part of the
established standard of care in patients with HF. It
is mentioned in the latest guidelines of the Europe-
an Heart Association for the treatment of heart failure
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Ha HepgocTaTtbyHocT oT 2016 . [60] (mpenopbka IC) n
Ha American Heart Association/American College of
Cardiology ot 2017 r. [61]. Npe3 2018 r. EBponeickoTo
Kap4MOMorMyHO OPYXXECTBO M3gade NPakTUYecKo pb-
KOBOACTBO 32 OMArHOCTUKa W JledeHne Ha KenesHus
aeduunt npu nauneHTn cee CH [62], ¢ AcHO ykasaHu
ONArHoCTUYHN 1 nedYeBHN CTHIKU NPY CUMNTOMHM Na-
LUMEHTM Ha onTUMarnHa MegukaMeHTo3Ha Tepanusi.

YCTaHOBSBAHETO Ha Xens30 B KOCTHUSA MO3bK €
3naTtHusa cTaHgapT, Aokassalw, geduvunT Ha Xensso,
HO € MHBa3MBHO M HEMPUITOXUMO B eXefHeBHaTa Knu-
HWYHa NpakTuka nscnegBaHe. AKTUBHO Ce n3yyasaT U
Banuaupar v Apyrn CepyMHU MoKasaTenu 3a Hanuuve
Ha xeneseH geduumnT, HO BCe OLle He ca oduumanHo
yKasaHu 1 npenopbyann. 3a guarHoctuyupane Ha XX
CV OCTaBaT Bb3MNpueTUTe OT pPbKOBOACTBATa Nnokasare-
nn — ceputuH < 100 pg/l, nnu npu 100-300 pg/l, TpaHe-
depuHoBa catypaumsa < 20% [13, 60-62].

3AKINIOYEHUE

YecTtoTata Ha xeneseH geduuut B uscneasaHa-
Ta pa3HoobpasHa no eTmonorus n gopma nonynauus
cbc CH e Bucoka, HesaBMCMMO OT MeToguKaTta Ha
onpegensiHeTto My. Tsi e He3aBuCUMA OT HaNU4MeTo
Ha aHeMmus, cpella ce No-4YecTo MPU XXEHU OTKOSIKOTO
npu mbXe. He ce HamupaT pasnvkM B NPUCHCTBUETO
Ha X[l cnopen cuctonHaTa rnesBokaMepHa yHKUuS,
crnopen U3NYECKMa KanauuTeT, rrmomMepynHata 6b6-
peyHa ounTpaumsa 1 no Bb3pacT. TbPCAT ce Ha4YuHN 3a
no-gobpo aeduHnpane Ha X[ cnpsMo 3naTHUS CTaH-
[apT, TbIW KaTo Jocera HanU4yHUTe He KopenupaTt MHO-
ro To4uHo. HamupaneTto Ha XK n HeroBoTo neveHve 6u
noabpuo KayecTBOTO Ha XMBOT Ha GonHuTe cbec CH,
a BEpOSATHO LLie NoBnMsie BnaronpuaTHO MporHo3ara 1
YyecTuTe xocnuTanusaumu.

He e deknapupaH KOHGIUKmM Ha uHmepecu
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