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IMPACT OF BASELINE ANEMIA ON THE SHORT- AND LONG-TERM PROGNOSIS
OF PATIENTS PRESENTING WITH NON-ST-ELEVATION MYOCARDIAL INFARCTION

I. Bayraktarova, G. Vladimirov, H. Mateev, A. Alexandrov, E. Trendafilova
National Heart Hospital — Sofia

Pestome. lMpepluecTBaLlaTa aHeMms e M3BECTEH NPEAMKTOP 3a CMBPT NPy NALMEHTN CbC OCTbP MHAAPKT Ha M1okapaa cbe ST-enesa-
uns. [JaHHuTe 3a BNNSHWUETO HA aHEMWYHMS CUHAPOM Ca JOCTa NO-0CKbAHW MK OCTbP MUoKapaeH WHdapkT 6e3 ST-enesa-
unsa (NSTEMI). Len: MocTtaBuxme cu 3a Lien Aa OLEHMM YecToTaTa Ha aHeMUSITa U BIIVSIHWETO M BbPXY PaHHUTE U KbCHUTE
pesyntatvt npu Gbnrapcku nauneHT ¢ NSTEMI. Matepuan n metoau: NpoBegoxme ambucnektueeH aHanua Ha 138 no-
cneposatentu nauventu ¢ NSTEMI, kato Hanuume Ha aHeMust ce npue Npu u3xogeH xemornobuH < 120 g/L 3a xenu, < 130
g/L 3a mbxe. Peayntatu: Hama 3HaumMma pasnvka B YeCTOTa Ha OCHOBHWTE PUCKOBM (haKTOPK MpM nauueHTnTe cbe n 6e3
aHeMusi. AHEMWUYHUTE NaLMEHTH ca NO-Bb3PaCTHM, C MO-HUCKO TErNO CPSIMO pbCTa W No-ola u3xoaHa 6bopeyHa dyHKLuS.
V3xogHaTa aHemmusi € CBbp3aHa C Mo-BUCOKW CTOMHOCTM Ha puckosust co6op GRACE un no-ronsim npegnonaraem paamep Ha
peanuavpaHmns MHAapKT cnopes OCTUrHaT MakcuManeH TPONoHUH |. Hama paanuka B NpUoKEHNETO Ha MHTEPBEHLMOHAN-
HO neyeHme. BOMHNYHMAT NPECTON € 3HAUMTENHO NO-AbITLI B pynaTa ¢ aHEMst U € CBbp3aH C NoBEYE YCOoXHEHUS. Hama
pa3nuka B YecToTaTta Ha BbTpebONMHIYHUTE XeMoparuiHi CbONTUS 1 B NPOBEAEHATA aHTUArperaHTHa Tepanms, HO naLyeH-
TUTE C U3X0AHA aHeMUS 3HAYMMO NO-YECTO Ca NoMy4nu KpbBonpenueaHe. ObLuaTa CMbPTHOCT € NO-BUCOKA NPY aHEMUYHM-
Te NaLMEeHTM KaKTo NO BpeMe Ha MbpBUYHMS BOMHMYEH NPECTON, Taka U NO BpeEMe Ha NpocneasBaHeTo. 3akntoyeHmne: AHe-
MWsiTa NpY NOCTLNBAHETO € CBbp3aHa C MOBYLLIEH PUCK 3a YCTOXKHEH BOMHYEH NPECTON 1 BbTPEOONHNYHA CMBPTHOCT, KakTo
11 33 BIIOLLIEHa OTAaneyeHa npexussiemocT npu nauyeHtute ¢ NSTEMI n cnepasa Aa ce BtouBa B obLata OLeHKa Ha prcka.

Kniouosu aymu: OCTbP KOPOHAPEH CHHAPOM, OCTbP MUOKapAEH MHKapKT 6e3 ST-enesauus, aHEMUsS IPU MPUEMAHETO, PUCKOBY (haKTopy
3a HeXenaHu CbBuTHS, oLieHka Ha pucka
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Abstract. Anaemia at admission is a known predictor of death in patients with myocardial infarction with ST-elevation (STEMI). Data
on the effect of anaemia on the prognosis in patients with non-ST-elevation myocardial infarction (NSTEMI) is less readily
available. Purpose: We aimed to evaluate the frequency of anaemia in a Bulgarian tertiary centre NSTEMI patient population,
and its effect on the immediate and extended prognosis of the patients. Methods: We performed ambispective analysis of
138 consecutive patients with NSTEMI, and anaemia was defined as haemoglobin at admission below 120 g/L for females
and below 130 g/L for males. Results: There was no significant difference in the frequencies of standard risk factors between
patients with and without anaemia. Anaemic patients tended to be older, with lower body mass index and worse kidney
function. Patients with baseline anaemia tended to have higher GRACE risk scores and a larger size of the realised myocardial
infarction as judged by maximal reached troponin |. There was no significant difference in interventional treatment in both
groups. Median hospital stay was significantly longer in anaemic patients and was marked by more complications. Despite a
lack of increase in inhospital bleeding and no difference in treatment with oral antiaggregants, patients with anaemia received
haemotransfusion treatment more often. Mortality rate was higher in anaemic patients both during the index hospitalization
and during the follow up. Conclusion: Anaemia at admission is associated with an increased risk of both in-hospital
cardiovascular complications and after dehospitalisation all-cause mortality in patients with NSTEMI and should be considered
as an additional risk factor in the global risk assessment of patients.
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BbBEOQEHME

[lo eqHa 4eTBBLPT OT NALMEHTUTE, NOCTBNUNN C AaH-
HW 3a OCTbP MUOKaPAEH MHMAPKT, UMaT Npuapyxaeatla
aHemus [1-6]. MHOXecTBO nybnvkaumMm AeMOHCTpupar,
Yye npwv Tasu NaumeHTcKa nonynauusa aHemmsiTa e CBbp-
3aHa C MOBULLIEH PUCK OT paHHa 1 KbCHa CMbPTHOCT [1, 2,
5, 7-13]. OT egHa cTpaHa, CbBpeMeHHaTa Tepanus npu
nauneHTUTe C OCTbP KOPOHAPEH CMHAPOM € OO0 rofnsimMa
cTeneH yTodHeHa [14] n BknoYBa PYTUHHOTO NpUoxe-
HWE Ha UHTEPBEHUMOHArHa Tepanus 1 pasnuyHn aHTua-
rpPeraHTHM CXeMU crnopes NauneHTCKUsA pUckoB Npodns.
OT gpyra, B CblLleCTBEHa 4YacT OT MpoyyBaHUsATa, Ha
KOWUTO CTbNBaT NOAOGHN NPENOPbKU, HE Ca BKMOYBAHU
naumMeHTn ¢ M3BeCcTHa aHemud. Te3n naumeHTn umat
MOBULLIEH PUCK OT KbpPBEHE U YECTO Ce AoKNaaBa MHOu-
B/AyarnHa KrvMHUYHA MNpeLeHKa Ha MPUITOXKEHWETO Ha
AOKa3aHW aHTUTPOMBOTUYHM Tepanun KakTo no Bpeme
Ha MbPBUYHMSA BOMHUYEH MPECTON, Taka U cneq Aexoc-
niTanuM3auusaTa, BbMpeky AoKasaHaTa nonsa Ha Tesu
Tepanuu npu nauneHTn 6e3 aHemus [15-18]. ima n pe-
Avua CTyaun, KOUTO YCTaHOBSBAT, Ye NMPUMOXKEHNETO Ha
AOKa3aHW MeOMKaMEHTO3HM Tepanuu Mpu naumeHTn ¢
aHeMusi € cbluecTBeHO no-psiako [1, 18, 19]. YecroTarta
Ha npoBexaaHe Ha KOPOHaPHW MHTEPBEHLMN NPU Nauu-
€HTN C aHeMUs CbLLIO e AoKaaBaHa KaTo no-Hucka. Pe-
LLIEHVETO 3a NPUIOXEHNE Ha JOoKa3aHu TepaneBTUYHU
WHTEPBEHLUN, KOMTO 06ave NoBuMLIABAT p1UCKa OT KbpBe-
He, NPY N3XO4HO aHEMMNYHW NALMEHTU € TPYAHO — 3aLLlo-
TO yBenunyeHaTta 4YecToTa Ha nepunpoLedypHO KbpBEHE
€ HexenaHa, a gobpe kopenupa ¢ aHemusarta [1, 2, 20].
BbnpochT AOMBAHUTENHO Ce YCrOXHSBa U OT (hakTa, 4e
4YMCTO NATOM3NONOTMYHO HaNMYHaTa aHeMUs yBenu4a-
Ba TEXECTTa Ha UCXeMUsTa MpW paBHU APYrK YCIOBUS,
nopagu HamarneHust KNCropoaeH TpaHcnopT [6, 21, 22].
lonsima YacT OT onucBaHWTe HabnogeHus ca npu na-
LIMEHTM C OCTBP KOPOHapeH cuHapom cbe ST-enesauusi
(STEMI) 1 TO B OTHOCUTENHO CTapu Npoy4yBaHus. Makap
Aa uma TeHgeHuusa 3a obeguHeHMe Ha OCTpUTE KOpOo-
HapHW CMHOPOM B CNEKTbP Ha €4HO OBLLO CbCTOsIHUE,
a He KaTo oTAenHn 3abonsBaHus, 6e3cnopeH e akTbT,
4ye Mma Mo-Masko AaHHW 3a NaumeHT C MUOKaPAEH WH-
dapkT 6e3 ST-eneBaumsa (NSTEMI).

Lenta Ha HacTosiwata pabota e ga npocnegu
edeKkTa Ha U3XOAHO HannyHa aHemusi BbpXy MpPOrHo-
3aTa B CbBPEMEHHO JleKyBaHa Gbnrapcka nonynaumsi
naumeHT ¢ NSTEMI.

MATEPUAN U METOOMU

Cbbpaxme peTpocnekTMBHa WMHdopMauus 3a
OOMNHMYHUA NPECTOM Ha NMocneaoBaTeNHM NaLUNEHTHN XOC-
nuTanuanpann B KnuHmkarta no kapguornorus Ha Hauwmo-
HarnHa kapavonornyHa 6onHuua B nepuoga 2013-2015r
Cc (byMHanHa OmarHo3a OCTbp KOpPOHapeH cuHapom 6e3

INTRODUCTION

Up to a quarter of the patients presenting with
acute myocardial infarction are found to have con-
comitant anaemia [1-6]. A number of publications
demonstrate that in the described patient population,
the presence of anaemia corresponds with increased
risk of early and delayed mortality [1, 2, 5, 7-13]. On
the one hand, the current therapeutic guidelines for
myocardial infarction are quite clear [14] and include
routine interventional revascularisation and routine
antiaggregant regimen application tailored to the pa-
tient profile. On the other hand, a significant portion of
the trials the guidelines are based on, have excluded
patients with known anaemia. These patients have
an increased bleeding risk and are often subject of
individual clinical decision whether to apply proven
antiaggregant regimens both during the initial hos-
pitalisation and afterwards, despite the known bene-
fits of that therapy in non-anaemic patients [15-18].
A number of studies show that application of proven
therapeutic regimens is significantly lower in patients
with anaemia [1, 18, 19]. The frequency of interven-
tional treatment offered to anaemic patients is also
lower. The decision to apply proven therapeutic inter-
ventions, which however inevitable increase bleeding
risk, is difficult in anaemic patients — because the in-
crease of periprocedural bleeding is undesirable and
correlates well with baseline anemia [1, 2, 20]. The
matter is further complicated by the fact that from a
pathophysiological perspective, baseline anaemia
leads to an increased ischaemic burden in equal other
circumstances due to decreased oxygen transport ca-
pabilities [6, 21, 22]. A large portion of the discussed
observations are described in patient populations with
ST-elevation myocardial infarction (STEMI) and in
relatively dated trials. Despite the current tendencies
to view acute coronary syndromes as a spectrum of
disease and not distinctly separate entities, it is undis-
putable that less is known about the specific effects of
anaemia in patients with non-ST-elevation myocardial
infarction (NSTEMI).

The purpose of this report is the elucidate the
effects of baseline anemia on the short- and long-
term prognosis of modern Bulgarian NSTEMI pop-
ulation.

MATERIALS AND METHODS

We collected retrospective data about the hos-
pital stay of consecutive patients hospitalised in the
Cardiology Clinic of National Heart Hospital from
2013 to 2015 with a final diagnosis of NSTEMI. The
key inclusion criterion was based on the definitions
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CT-eneBauusi. 3a OCHOBEH BKITHOYBALL, KPUTEPUIA U3MON3-
Baxme YeTtBbpTarta AeUHMLMSA HA MUOKapAeH NHGapKT
[23]. C uen npeumsnpaHe Ha NauueHTcKaTa rpyna BKIo-
YMXMe CaMo NMaUMEHTU C AaHHWU 3a MONOXKUTENEH BUCO-
KOYYBCTBUTENEH TPOMOHWH |. U3kntoumxme OT npocre-
[OsIBAHETO MauMeHTu C JaHHW 3a CTpec-kapanoMuonaTus
(cmHapom Ha tako-tsubo), KakTo M nNaumeHTn ¢ Muokap-
OeH UHAApKT, pasnuyeH ot Tun |. 3a naumeHTn, KouTo
nmaxa HSIKOMKO XOocnuTanusaumm, B aHanusa ce BKIum
MbpBaTa, a BCUYKM OCTaHanm ce oT4yeToxa Kato cbouTns
npyu npocnegsasaHeTo. AHanusupaxme gemorpadocku
[OaHHW, aHaMHECTUYHM OaHHM 32 MUHanM n npuapykasa-
LM 3abonsiBaHns U pUCKOBM hbakTopu, nabopaTtopHu 1
WHCTPYMEHTamNHM OaHHW MpY NPUEMAaHETO, MeanKaMeH-
TO3Ha Tepanusi No Bpeme Ha BONHUYHNS NPECTOW, YCIOX-
HEHWS 1 NPOBEAEHO NeYeHne, Haxodka OT MHBA3UBHOTO
n3criefBaHe M MHTEPBEHLIMOHAMNHOTO fIe4EHNE, KaKTo U
percTpypaHuTe KparHM TOYKM MpWU MPOCHeasBaHETO.
Pasgenvxme naupeHTUTe B ABeE rpynu cnopes Hanuuve-
TO Ha aHEMMYEH CUHOPOM, AeddMHUPAH KaTo XeMOrnobuH
npu npmemaHeTo no-Hucek ot 120 g/l 3a XeHn 1 No-Hu-
cbk o1 130 g/l 3a mMbxe. [Mpocnegnxme NPOCNEKTUBHO
naumeHTuTe crnepg aexocnuranusauusara um cpeaHo 1109
(4-1889) gHu 3a npegBaputenHo AedUHMPaHU ronemm
KpaviHM TOYKM — CMBPT MO BCSIKakBa MpuYMHa, HOB WH-
(hapKT, HOBa MHBa3VBHA OLIEHKa M HOBa peBacKyrapu3aa-
LS, HOB UICXEMUYEH MO3BbYEH MHCYNT U BpEME OO0 THAX B
aHu. MNMpocneasBaHETo e NPOBEAEHO YPE3 KOHTAKT C na-
LUMEHTUTE UK TEXHW Bninskn 1 Ha Gasarta Ha HanuyHarta
MeauLIMHCKa JOKYMEHTaLus.

[aHHuTe ca aHanusmpaHu ¢ NoMoLLTa Ha cTaTuc-
TUK 1 Ha codpTyep SPSS Bepcusa 22 3a Windows. Pe-
3ynTatute ca npeacrtaBeHM KaTo cpedHa CTOMHOCT *
CTaHOApPTHO OTKIMOHEHWE 3a KONMYeCTBEHUTE NPOMEH-
NMBMK 1 KaTo abcomnoTeH 6pori U OTHOCUTENEH AN 3a
KaTeropnnHnTe NpomMeHnmeun. Nasogute ca HanpaBeHU
npu OBYCTpaHHa KpUTMYHA obrnacT. 3a cTaTUCTUYECKM
3Ha4YMMK ce npmemat ctormHocTn Ha p < 0,05, T.e. go-
NyCTUMOTO HMBO Ha rpeka oT | poa e 5%.

3a oueHka Ha ¢hopMaTta Ha pasnpeenieHveTo ca
nonseaHn metoamte Ha Konmoropos—CmupHoB 1 Lanu-
po—Yurik. 3a cpaBHsiBaHe Ha CpeaHY BENUYMHN Ca U3MOoMn3-
BaHu t-kputepun n Tect Ha YunkokcbH, ANOVA aHanus B
3aBMCUMOCT OT dhopmara Ha pasnpegeneHmero. BpbakaTta
Mexay OTAernHuTe NokasaTenu € oLeHeHa C TECTOBETE Ha
Puwbp 1 Man—YuTHU. AHann3 Ha NPeXMBAEMOCTTa € Ha-
npasBeH Ype3 metoda Ha Kannan—Mawnep, kato otgenHute
rpynu ca cpaBHaBaHu ¢ MaHnTen—Kokc TecT. Npu onpege-
NsiHe Ha MPOrHOCTUYHK Gernesn 3a no-gobpa npexvesie-
MOCT € 13non3BaHa perpecusi Ha Kokc.

PE3YNTATH

B pamkuTe Ha 3agageHus BpemeBuM nepuog ce yc-
TaHoBuxa 138 naumeHTn ¢ NSTEMI. CpegHaTta Bb3-

used in the Furth universal definition of myocardial
infarction [23]. To completely clarify the patient selec-
tion, we included only patients positive for significant
increase in high-sensitive troponin |. We excluded
patients with stress cardiomyopathy (tako-tsubo syn-
drome), as well as patients with a myocardial infarc-
tion other than type I. In patients with several acute
coronary syndrome hospitalizations in the prespec-
ified time period, we included only the first, and all
subsequent were recorded as events in the follow-up
period. We analysed the demographic data, the
known concomitant and past disease and risk fac-
tors, the laboratory and clinical data on admission,
the medical treatments applied during the index hos-
pital stay, as well as any complications, the findings
of the selective coronary angiogram and the details
of the interventional treatment, and also the major
adverse cardiac events during and after the hospital
stay. We divided patients in two patient groups ac-
cording the presence of anaemic syndrome, defined
as blood haemoglobin at admission lower than 120
g/L for females and lower than 130 g/L for males. We
followed all patients prospectively for a median of
1109 (4-1889) days for a number of pre-defined car-
diac events — all cause death, new acute coronary
syndrome, new invasive study and new revasculari-
sation, new ischaemic stroke, and time to any event
in days. Follow-up data collection was conducted via
patient or caregiver contact and based on available
medical documentation.

The collected data was analysed with the sup-
port of a medical statistician and software SPSS
version 22 for Windows. Results are presented as a
median value * standard deviation for the quantita-
tive variables and as an absolute count and relative
portion for the qualitative variables. The conclu-
sions are drawn in a two-sided critical appraisal. P
values below 0.05 are accepted as statistically sig-
nificant, or the level of mistake of the first order is
below 5%. To evaluate the shape of the distribution
we used the Kolmogorov-Smirnov and Shapiro-Wilk
methods. To compare means we used the T-test
and the Wilcoxon test, as well as the ANOVA anal-
ysis, depending on the shape of the distribution. To
analyse the interdependence, we used the Fisher
and Mann-Whitney tests. Survival analysis was
done using the Kaplan-Meier curves, and the sep-
arate groups are compared using the Mantel-Cox
test. Prognostic significance was evaluated using
the Cox regression.

RESULTS

During the selected timeframe there were 138
unique patients with a NSTEMI hospitalisation. Median
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pacT Ha nauueHTckarta nonynauus e 64,5 £ 10,2 rogu-
HY, 26,1% ca xeHu (36 naumeHTn). AHemmnsa ce ycTa-
HoBu npu 40 nauuneHTn (29,0%) — 28,4% OT MBXETE U
30,6% ot xeHuTe. Hama 3HauyMma pasnuka B YectoTa
Ha OCHOBHWTE PUCKOBW (bakTOpU U NpuapyxaBalimute
3abonsBaHus B ABeTe rpynu (tabn. 1).

AHEMUYHUTE MaLMEeHTU ca No-Bb3pacTHU (cpegHa
Bb3pacT 71,4 + 10,9 cpewy 67,4 + 9,8 roamHu, p < 0,05)
W C HanpeaBaHe Ha Bb3pacTTa AenbT Ha NaumMeHTuTe ¢
aHemus ce yBenu4yasa. B rpynata nog 65 rognHm ¢ aHe-
mMus ca 14 naumeHTtn (24,6%), B rpynata 65-85 rogunHu
C aHemusi ca 22 naumeHTn (29,3%), a Hag 85 roamHu ¢
aHemus ca 4 ot 6, unmn 66,6% ot nauneHTute (p = 0,03).

MauneHTTEe C aHEMUS MMaAT MNO-HUCKO TEro Crnpsi-
MO pbCTa 1 no-fnowa naxogHa 6bopeyvHa dyHKums. U3-
XO[HaTa aHeMusi e CBbp3aHa C MO-BMCOKU CTOMHOCTHU
Ha puckoBus coop GRACE u no-ronsim npegnonara-
€M pasMep Ha peanuanpaHusi MHAaPKT, OLeHEH Ypes
AOCTUIrHaT MakcumareH BUCOKOYYBCTBUTENEH TPOMO-
HWH | BBMNPEKM CXOOHWUTE N3XOOHW CTOMHOCTM (Tabn. 2).

Hsama pasnuvka B npunaraHeTo Ha UHTEPBEHLMO-
HanHO NeYeHne npu nauueHTn cbe n 6e3 aHemna B
OCTPUS MOMEHT, HO MMa CbLUeCTBEHa pasnvka B UH-
TepBEHUMOHanNH1s NoAX0A4, KakTo U B Tuna npegno-
yeTeHa MblHa NiiaHoBa peBackynapusaumsa (tadn. 3,
dwur. 1).

BONHWYHKAT NpecTo e 3Ha4YMTENHO NO-AbITbT B IPy-
nata ¢ aHemus (7,5 cpewty 5 g, p = 0,001) 1 e cBbp-
3aH C noBeeye ycroxHeHust — nposien Ha CH npu npecrtost
(52,5% cpeLuy 29,6%, p = 0,018) Bbnpeku cxogHaTta ne-
BOKamMepHa cucTonHa pyHKUMA B ABETE IPynu, PUTHMHM
Hapywenus (35,0% cpelly 12,2%, p = 0,003) n Heobxo-
OVMOCT OT npoBexaaHe Ha xemogmanusa (10,0% cpe-

patient age was 64.5 + 10.2 years, and 26.1% of the
patients were female — 36 patients. Anaemia was found
in 40 patients (29.0%) — 28.4% of males and 30.6% of
females. There were no significant differences in the
frequency of the main risk factors and concomitant dis-
ease between the groups (Table 1).

Anaemic patients were older (median age 71.4
+ 10.9 versus 67.4 + 9.8 years, p < 0.05), and with
age advancement the portion of anaemic patients in-
creased. In the below 65 group 14 patients (24.6%)
had anaemia, compared to 22 patients (29.3%) in the
65 to 85 group and to 4 out of 6 patients in the above
85 group (66,6%), p = 0,03.

Patients with anaemia had lower body weight for
height and worse baseline kidney function. Baseline
anaemia correlated with higher GRACE score for all
categories and larger myocardial infarction size as de-
fined my maximal troponin | levels, despite the compa-
rable baseline troponins (Table 2).

There is no difference in interventional treatment
application in patients with and without anaemia in the
acute period, however there is difference in the type
of interventional strategy chosen, and in the preferred
type of long-term revascularisation strategy chosen
(Table 3, Figure 1).

Hospital stay was significantly longer in anaemic pa-
tients (7.5 versus 5 days, p = 0.001) and was marked by
more complications — clinical signs of heart failure during
the stay (52.5 vs. 29.6%, p = 0.018) despite similar val-
ues of left ventricle ejection fraction in both groups; new
rhythm disturbances (35.0 vs. 12.2%, p = 0.003) and
need for haemodialysis (10.0% vs. 1.0%, p = 0.028),

Ta6bnuua 1. U3xoneH puckoB npocdun Ha naumeHTuTe // Table 1. Baseline patient risk profile

. AHemus, 6pon (%) Hopwmanen Hb, 6poit (%)
MokasaTtenu // Indicators . p
Anaemia, number (%) Normal Hb, number (%)

AX AH 38 (95,0%) 86 (87,8%) 0,201
34 DM type Il 17 (42,5%) 35 (35,7%) 0,455
neC CAD 23 (57,5%) 57 (58,2%) 0,943
NAB PAD 7 (17,5%) 7(7,1%) 0,068
MCB IBD 9 (22,5%) 10 (10,2%) 0,057
MaBecTtHO MM Known AF 7(17,5%) 15 (15,3%) 0,749
MM B HacTosIWMst NpecTon AF in current stay 11 (27,5%) 21 (21,4%) 0,443
TioTiOHOMYyLLIEHE Tobacco use
He never 29 (72,5%) 68 (69,4%)
HacTosLy, current 6 (15,0%) 17 (17,3%) 0,930
6vBL past 5(12,5%) 13 (13,3%)
damunHa aHaMHesa Family history 4 (10,0%) 11 (11,2%) 0,843
M3BecTHa gucnunuaemusi Known dyslipidaemia 28 (70,0%) 68 (69,4%) 0,943

CbKkpaweHusi: AX — apTepuanHa xunepToHusi; 30 — 3axapeH avabet tun Il; UBK — ncxemmnyHa 6onect Ha cbpueTo, onpeaeHa kato 06ekTnBHa
n3eectHa Takaea; MAB — nepudepHa aptepuanHa 6onect; MCB — mo3byHocbaoBa 6onect; MM — npeacbpaHo mbxaeHe // Abbreviations:
AH — arterial hypertension; DM type Il — diabetes mellitus type Il; CAD — coronary artery disease, defined as known at the time of admission;
PAD — peripheral artery disease; IBD — ischaemic brain disease; AF — atrial fibrillation
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wy 1,0%, p = 0,028), 6e3 pasnuka B HeobxogumocTTa without noted differences in necessity for mechanical
OT MexaHu4Ha BeHTuUnaums, nedexHmeto ¢ IABP vnm pe- ventilation, intra-aortic balloon pump implantation or
rMCTpUpaHnTe NPOBOOHW HapylUeHus. Hama pasnuka B new conduction disturbances. There was no difference
yecTtoTaTta Ha BbTPeOONHNYHUTE XeMOPaArnyH1 CbonTKS, in the in-hospital haemorrhagic events, however pa-
HO MauUWEeHTUTE C M3XogHa aHEeMUsT 3HAYMMO MO-YeCcTo tients with baseline anaemia receiver significantly more
ca nonyynnu kpbaonpenusaHe (10,0% cpewty 1,0%, p = blood transfusions (10.0% vs. 1.0%, p = 0.026). There is
0,026). Hama pasnuka B npoBeaeHaTa Tepanusi C oparnHum no difference between groups in the applied antiaggre-
aHTMarperaHTi, HUToO B npunoxenuneto Ha GPIIb/llla nH- gant oral therapy treatment or the application of GPIllb/
XMBUTOPU UK NapeHTepanHy aHTuKoarynaHTu (dur. 2). [lla inhibitors and parenteral anticoagulants (Figure 2).

Tabnuua 2. MeTtabonuteH u puckoB npodun // Table 2. Metabolic and risk profile

AHemus cpepHo (o6xBaTt) | HopmaneH Hb,
Anaemia median (range) cpenHo (o6xBar) P
NTM, kg/m? BMI, kg/m? 25 (19,4-42,5) 29 (20,1-49,9) | < 0,001
Bpewme ot 6onkarta o 6bonHuuarta Time symptoms to hospital 4 (1-240) 7,75 (1,5-264) 0,058
GRACE — BbTpeb0onH1M4Ha CMbpPTHOCT GRACE - in hospital mortality 164,5 (92-314) 141 (74-316) | < 0,001
GRACE - cmbpTHOCT 0 6 MeceL, GRACE — mortality to 6 months 136,5 (72-236) 115 (65-240) | < 0,001
GRACE - BbTpebonHunyHa cmbpT unu MU | GRACE — in hospital mortality or Ml 221,5(115-461) 193 (83-461) < 0,001
GRACE - cmbpT vnu MU go 6 mecel GRACE — mortality or Ml to 6 months 190,5 (94-324) 161 (77-351) | < 0,001
MocnegHa ®U Last known LVEF 45,5 (18-68) 51 (20-70) 0,076
TponoHwuH | npu npremaHeTo Troponin | at admission 0,22(0,01-13,63) 0,2(0,01-48,77) 0,791
MakcumaneH TponoHuH | Maximum troponin | 3,965 (0,1-93) 1,12 (0,1-102) 0,007
JleBKOUMTU NpU NPUEMaHETO Leucocytes at admission 9,11 (1,6-25,1) 8,9 (3,7-19,3) 0,759
KpbBHa 3axap npv npuemMaHeTo Blood glucose at admission 7,75 (4,8-26,4) 6,7 (4-22,8) 0,120
06w, xonectepon Total cholesterol 4,2 (1,54-7,79) 5,12 (2,3-12,1) 0,009
HDL-C HDL-C 0,92 (0,41-1,87) 1,11(,52-1,94) 0,079
LDL-C LDL-C 2,745 (0,54-5,09) 3,34 (1-7,63) 0,104
Tpurnuuepuamn Triglycerides 1,4 (0,5-15,3) 1,7 (,48-14,65) 0,085
CRP CRP 22,8 (0,1-155) 2,9 (0,1-254) 0,004
KpeatnHunH Creatinine 130 (55-797) 93 (53-204) < 0,001
eGFR eGFR 48,25 (6-158) 69,3 (22-146) | < 0,001
WUTM — nHgekc Ha TenecHata maca // BMI — body mass index
Tabnuua 3. AHrnorpad)cku xapakTepucTUKU U peBacKyrapu3aunoHHa cTpaTerus
Table 3. Angiographic characteristics and revascularisation strategy
Anemus, 6pon (%) Hopmanen Hb, 6po# (%) P
Anaemia, number (%) | Normal Hb, number (%)

CKATI B ocTpusi MOMEHT SCAG on admission 40 (100,0%) 97 (99,0%) | 0,999
CrBOrnoBa cTeHo3a Left main trunk disease 14 (35%) 13 (13,3%) 0,03
CTO CTO 18 (45%) 35 (36,1%) 0,33
KoponapHa 6onect Coronary vessel disease

1 KB 1vD 9 (22,5%) 22 (22,4%)

2 Kb 2VD 14 (35%) 34 (34,7%) 0,99
3 Kb 3vD 17 (42,5%) 42 (42,9%)
MHTepBeHUMOHanHa peBackyna- Interventional

pu3aums approach

BMS BMS 8 (34,8%) 37 (52,9%) | 0,038
DES DES 7 (30,4%) 26 (37,1%)

PTCA PTCA 8 (34,8%) 7 (10%)
MocTturnara nbnHa noetanHa Completg staged revascularisation 19 (47,5%) 49 (50%) | 0,469
peBackynapusauus accomplished

OkoHuatenHa pesackynapusauusa | Type of complete revascularisation

PCI PCI 27 (67,5%) 84 (85,7%) | 0,019
CABG CABG 13 (32,5%) 14 (14,3%)

CTO — xpoHunyHa okny3usi; BMS — metaneH cteHT, DES — megukameHT usnbusaly cteHT; PTCA — 6anoHHa aHrvonnacTtuka; PCl — nnaHoBa
MbJiHAa MHTEPBEHLMOHANHa peBackynapusaums crneg octpusi MomeHT; CABG — nnaHoBa nbfHa onepaTvBHa peBackynapusaums cres octpus
MoOMeHT. benexka: onvcaHata 1-, 2-, 3-knoHoBa kopoHapHa 6ornecT He BKItOYBa NpYpaBHEHA CTBOSIOBA CTEHO3a

SCAG - selective coronary angiography; CTO — chronic total occlusion; BMS — bare metal stent, DES — drug-eluting stent; PTCA — balloon
angioplasty only; PCI — staged complete interventional revascularisation after the index admission; CABG — planned operative complete
revascularisation after the index admission. Note: Described vessel disease does not include left main trunk disease
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TemecT Ha KopoHapHata Bonecr Severity of coronary artery disease
a5 - a2,5 42,7 a5 - 42,5 2,7

O1KB O1vD
35 -4
y] .

B 2Hb 25 ®2VD

O 3KB O3vD

HopmaneH X6

normal Hb anaemia

®dur. 1. TexxecT Ha kopoHapHaTa GonecT B MPOLIEHTU OT CbOTBET-
Hute nogrpynu. 1 KB — egHoknoHoBa kopoHapHa 6onect; 2 Kb —
ABYKINOHOBa kopoHapHa 6onecT; 3 KB — TpyknoHoBa kopoHapHa 60-
necrt. p = 0,99. Benexka: onncaHata KopoHapHa 6onecT He BKIoYBa
npupaBHeHa CTBOMOBa CTeHo3a!

BbTpebonHUUYHM YCNOKHEHUA

ﬁﬂ T 1

O HopmaneH X6
30 B aHEMMA
40

PH WBB X0  ebpBeHe KT

®dur. 2. YCrnoxHeHus cnopes HannuneTo Ha aHemusi Npy npuema-
HeTo. MM — npeacbpaHo mbxaeHe, p = 0,44; CH — cbpaeyHa He-
poctatbyHocT, p = 0,018; PH — puTbMHM Hapylenus, p = 0,003;
UBB — mexaHuyHa BeHTUNauus, p = 0,134; X — xemognanumsa, p =
0,025; kbpBeHe, p = 0,3; XT — xemoTtpaHcdysus, p = 0,026

B kpas Ha OGOMHWYHMA NpPecTol MauueHTuTe C
aHeMus 3HaYMMO MO-PAAKO Ca MMaHMpaHW 3a NbhHa
noetanHa WHTEPBEHUMOHANHaA peBacKynapusauusi
(7,5% cpewy 23,5%, p = 0,022), a kbMm TpeTuns mecel|
OT MpocneasBaHETO Makap 4YeCTOTUTE Ha MbIIHO pe-
BacKyrnapvsvpaHiTe NauueHTn ga ca CXOOHW B ABeTe
rpynu (47,5% B rpynata ¢ aHemus cpewyy 50% B rpy-
nata ¢ HopmaneH X6, p = 0,469), nauneHTUTEe C aHe-
MUS CbLUECTBEHO MO-4ECTO ca Mofy4Mnu onepatmBHa
peBackynapusauus (32,5% cpewty 14,3%, p = 0,015).

BbTpebonHuyHata CMBbPTHOCT 3a Lanara npocrie-
AeHa nonynauuma nauneHtn ¢ NSTEMI e 9,4%. MNpu

Fig. 1. Severity of coronary disease in the subgroups. 1.VD — single
vessel disease; 2.VD — double vessel disease; 3.VD — triple vessel
disease. p = 0,99. Note — described vessel disease does not include
left main trunk disease

In hospital complications

60 -

mnormal Hb
50 Eanaemia
40

AF HF RD IPV HD beeding HT

Fig. 2. In hospital complications according the baseline anaemia.
AF — atrial fibrillation, p = 0.44; HF — heart failure, p = 0.018;
RD — rhythm disturbances, p = 0.003; IPV — invasive pulmonary
ventilation, p = 0.134; HD — haemodialysis, p = 0.025; bleeding, p =
0.3; HT — haemotransfusion, p = 0.026.

At the end of the index hospital stay patients with
anaemia were significantly less often referred for com-
plete staged interventional revascularisation (7.5% vs.
23.5%, p = 0.022). By three months post-dehospitalisa-
tion despite comparable frequencies of accomplished
complete revascularisation (47.5% in the anaemic
group vs. 50% in the normal Hb group, p = 0.469),
patients with anaemia had significantly more often re-
ceived operative revascularisation to accomplish that
(32.5% vs 14.3%, p = 0.015).

In-hospital death for the entire population was
9.4%. In subgroup analysis in-hospital death was
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aHanu3 B nogrpynute nauMeHTn ce yCcTaHoBsiBa Bb- 15% in the anaemia group (6 patients) and 7.1% in
TpebonHu4Ha CMBPTHOCT OT CbOTBETHO 15% B rpynata the normal Hb group (7 patients), which was highly
c aHemus (6 naumeHTn) 1 7,1% ot rpynata 6e3 aHe- statistically significant, p = 0.007. There is a statis-
Mus (7 MauueHTn), KOETO NpPeacTaBnsiBa ChlUECTBEHA tical difference in the mortality during the follow up
pasnuka, p = 0,007. CtaTuctuyecka pasnuka mMma u B period as well, with 15 more patients with anaemia
ycTaHoBeHaTa CMbPTHOCT B Nepuoaa Ha npocrenssa- dying (37.5%) vs 17 patients without (17.3%), p =
He, KoraTto ca nodmHanu owe 15 naumeHTn ¢ aHemus 0.002. At the end of the follow up only 47.5% of pa-
(37,5%) n 17 naumeHTn 6e3 (17,3%), p = 0,002. B kpas tients with anaemia survived (19 patients) vs 75.5%
Ha npocneasiBaHeTo XuBK ca efea 47,5% ot nauyunex- of patients with normal baseline haemoglobin (74 pa-
TnTe ¢ aHemus (19 naumeHTn), cpewy 75,5% (74 naum- tients), p = 0.006.
€HTK) oT Te3m 6es, p = 0,006. During a median follow up of 1109 (4-1889) days
Mpy gbArocpovyHo npocnegsasaHe oT cpegHo 1109 after dehospitalisation, there was no significant differ-
(4-1889) oHu cnen gexocnuTtanua3auusarta, Hama pasnu- ence in the event-rate and time to followed up isch-
KN B YECTOTUTE M BPEMETO A0 NPOCHEAEHNTE UCXEMNY- aemic events as a whole — p = 0.122, and separately
HM cbOUTKA obwwo — p = 0,122, N No OTAENHO 3a HOBa for new angiography, (p = 0.524), new revascularisa-

CKAT (p = 0,524), HoBa peBackynapusauus (p = 0,510) tion (p = 0.510) and new ischaemic stroke (p = 0.434).
n HoB UMW (p = 0,434). YecToTtaTta Ha HoB OKC e rpa- New acute coronary syndrome (ACS) tended to hap-

HWUYHO 3Ha4uMma, p = 0,060, 3a paanuka oT pernctpupa- pen more frequently in anaemic patients, p = 0.060,
HaTa CMBPT MO BCAKaKBa NpU4MHa, KOSATO € CbLLecTBe- while all cause death was significantly more frequent in
HO Mo-4ecTa B rpynarta ¢ aHemus, p = 0,03 (tabn. 4). the anaemic group, p = 0.03 (Table 4).
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CpeaHa npexussiemocT (B AHu) // Estimated mean survival in days
CpepgHoa /| Meana
Nauucn. Cp. Npexws. 1/ 95% Confidence Interval
. Std. error
Estimate Lower bound Upper bound
AHemus // Anaemia 1108,739 116,566 880,269 1337,208
HopmaneH Hb // Normal Hb 1616,500 61,976 1495,027 1737,973
O6uwo // Overall 1502,785 60,744 1383,727 1621,843

aEstimation is limited to the largest survival time if it is censored

AHemus // Anaemia | Hopmanen Hb // Normal Hb p
MounHan npu npocneassaHeto // Total mortality 21 (52,5%) 24 (25,5%) 0,006
BbTpebonHunyHa cmbpT // In hospital death 6 (15,0%) 7 (7,1%) 0,007
CwmbpT cnea usnuceaHeto // Death during follow up 15 (37,5%) 17 (17,3%) 0,002

®ur. 3. OTganeyeHa NPeXMBAEMOCT Npu NauneHTn ¢ naxogHa aHemus npu NSTEMI: AHemuaTa e NpeauKTop 3a BriolleHa NpeXxmnBsieMocT Cro-
pen Kannax-Mavieposute kpusm (p < 0,01), HE3aBUCMMO OT ONMNCaHWNTE CXOAHW TepaneBTUYHU CTpaTernm

Fig. 3. Long-term survival in NSTEMI patients according to baseline anaemia: Anaemia is a significant predictor of worse prognosis according
to the Kaplan-Meier curves (p < 0.01), regardless of the similar acute treatment strategies
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Ta6bnuua 4. PernctpupaHu otaaneyeHu KpaﬁHM TOYKM cnopen Hann4YmeTo Ha aHemMusA

Table 4. Hazard ratio of events during follow up, anaemic patients compared to normal Hb group

AHemus // Anaemia

O6wwo cbbuTUus Total events

HR 1,526 (C195% 0,889-2,619)

Hos MU New ACS

HR 2,275 (C195% 0,942-5,494)

Hosa CKAI'

New coronary angiography

HR 1,302 (CI195% 0,576-2,939)

HoBa peBackynapusauus New revascularisation

HR 1,343 (CI95% 0,557-3,239)

Hos MU New stroke

HR 1,946 (CI195% 0,356-10,627)

All cause death

CMBbpT

HR 2,781 (CI95% 1,386-5,581)

YcTaHoBeHaTa CblUecTBeHa pa3nuka B obliaTa
CMBPTHOCT Crope HanuyMeTo Ha aHeMusl ce 3anasBa
cnep cTpatudukaumst cnopes cTeneHTa Ha nocTurHaTa
peBackynapu3aums (mbfiHa Cpelly HenbiiHa, CbOTBET-
HOo p = 0,05 n p = 0,03), Hanuune Ha n3BecTHa npea-
wecteawa MBC (cvotBetHo p = 0,036 n p = 0,027) n
Mo Bb3PacTOBU rPynu — CbOTBETHO Mnog 65 roguHm (p <
0.0001), mexgy 65 n 85 rognHm (p = 0,008) n Hag 85
roguHn (p = 0,05). MpexnBsiemocTTa Npu nNaumMeHTuTe
C aHeMus1 OCTaBa CbLLECTBEHO HaMareHa 1 cneq Kope-
KUMS 32 ApYrM OCHOBHM NpuapyxaBaliy 3abonssaHus.
Cnep kopekums CnpsiMo CTOMHOCTUTE Ha rnoMepyrnHata
dunTpaumsa obave ce Habnogasa MHTEpPeCceH PeHOMEH
— B rpynarta naumMeHTu ¢ rnomepynHa untpaums nog
45 ml/min/1.73 m? nauneHTUTE GE3 aHemMuUs ca ¢ No-rno-
Wwa oTtgarnedeHa nporHosa. B rpynata ¢ dwuntpauus
mexay 45 ml/min/1.73 m? n 60 ml/min/1.73 m? aHemusi-
Ta HAMa CTaTUCTUYECKM 3HAYUM eeKT BbPXY NPeXmBs-
€eMOoCTTa, a B rpynara ¢ cpuntpauus Hag 60 ml/min/1.73
m?2, aHeMUsATa € CTaTUCTUYECKM 3Ha4YUM dbakTop 3a BIO-
LLeHa NpexmnBseMocT. BeposaTHO MoXe [ja ce Tbpcu Ko-
pernaums Mexay OaBHOCTTa Ha XPOHUYHOTO ObOpeyHOo
3abonsiBaHe, HanMyHata aHeMWUst U KOMIMIIEKCHOTO MM
BMMsIHWE BbPXY MporHosata. Cbllo Taka eTvonorusta
Ha aHeMusiTa 6e3 CbMHEHWE BNMsie Ha NporHo3aTa.

OBCBHXAOAHE

AHemusTa e gobpe onucaH puckoB chakTop npwu
nauneHtTute ¢ OKC. Ouwe npe3 2001 r. Wu 1 cbagr. [6]
OMUCBAT, Ye HanM4mMeTo Ha aHeMus BriowaBa B6onHNY-
HaTa M U3BbHOOMHMYHATA MPOrHo3a Ha nauueHTUTe
¢ OKC, kato npegnonaraT, Ye He caMO aHEeMUYHUAT
cvHOpom cam no cebe cu, ¢ Npuapyxaeawiarta ro Bro-
LLIeHa KMCopoAHa JoCcTaBka 40 ThKaHWUTe 1 M1okapaa
B YaCTHOCT, € OTFOBOPEH 3a BrolleHaTa MporHosa, a
1 Nno-BvcoKaTa YecToTa Ha npuapyxasalym 3abonsiea-
HUS B Tasn nauueHTcka nonynauusi. B npoy4ysaHeTo
ACUITY Kunadian n cbaBrT. [24] noTBbpXgaBaT Ta3u
Haxogka B ronsiMa nonynauusa nauneHtn ¢ OKC, kato
YCTaHOBSIBAT, Y€ MOBTOPHUTE UCXEMUYHU CbLOUTMS B
Kpasi Ha MbpBaTa roguHa Kopenupar ¢ aHeMUYHUSI CTa-
TyC Npv NpUEMAaHETO, a BIUSHMETO Ha aHeEMKATA Bbp-

The established significant difference in over-
all mortality according to the presence of anaemia
was maintained after stratification according to the
degree of revascularization achieved (complete
vs. incomplete, p = 0.05 and p = 0.03, respective-
ly), presence of known prior CAD (respectively p =
0.036 and p = 0.027) and by age groups respective-
ly — under 65 years (p < 0.0001), between 65 and
85 years (p = 0.008) and over 85 years (p = 0.05).
The significantly higher mortality in anaemic patients
remained even after adjustment for other major co-
morbidities. However, after adjustment for estimated
glomerular filtration values, an interesting phenome-
non was observed — in the group of patients with glo-
merular filtration below 45 ml/min/1.73 m?, patients
without anaemia had a worse long-term prognosis.
In the group with filtration between 45 ml/min/1.73 m?
and 60 ml/min/1.73 m2, anaemia had no statistically
significant effect on survival, and in the group with
filtration above 60 ml/min/1.73 /m?, anaemia was a
statistically significant factor for worse survival. A
correlation can probably be sought between the du-
ration of the chronic kidney disease, the etiology of
the present anemia and their complex influence on
the prognosis.

DiscussION

Anaemia is a well-established risk factor in pa-
tients with ACS. Back in 2001, Wu et al. [6] described
that the presence of anemia worsens the in-hospital
and out-of-hospital prognosis of patients with ACS,
suggesting that not only the anaemic syndrome it-
self, with its accompanying impaired oxygen supply
to tissues and the myocardium in particular, is re-
sponsible for the worsened prognosis, but also the
higher incidence of comorbidities in this patient pop-
ulation. In the ACUITY study, Kunadian et al. [24]
confirmed this finding in a large population of ACS
patients, finding that recurrent ischaemic events at
the end of the first year correlated with anaemic sta-
tus on admission, and the effect of anaemia on over-
all mortality was even more significant. Moreover,
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Xy obLiata CMbPTHOCT € oLle No-3Ha4YMmo. Hewo no-
BeYe, aBTOpuTE NOTBbPXAABAT TO3M HEraTUBEH eheKT
Ha aHemMusATa BbpXy NMPOrHo3ara He3aBMCKMMO OT Npea-
npuetua TepaneBTudeH nogxogd cnpsmo OKC. lonsam
MeTaaHanm3 Ha Lawler n cbaBrT. [25], kOWTO BKMO4YBa
27 BMCOKOKa4eCcTBeHM npoyyBaHus ¢ 244 133 naumeHn-
T, oT konTo 19,1% C aHemus, oNnUcBa 3Ha4YMMO noBeye
pUCKOBYM (hakTopu cpeq naLumeHTuTe ¢ aHeMusi — No-Ha-
npeaHana Bb3pacT, MO-rofisiMa 4YecToTa Ha 3axapeH
OnabeT, Ha N3BECTHO aTepPOCKNepPOTUYHO 3abonsaBaHe
U MPEeXMBSAH enr304 Ha ronamo KbpseHe. [1ogobHu
OaHHW ca JoKragBaHu 1 3a Apyru, BKITHOYMTENHO ObIi-
rapcku naumeHTCcku cepum [26, 27, 28].

AHemusiTa € CBbp3aHa CbC 3HAYMMO MOBeYe Mpu-
OpyXaBally 3abonsBaHusA B HallaTa naumeHTcKa nory-
nauus, ¢ no-HanpeaHana Bb3pacT U LANIOCTHO MNO-TEXKO
npoTuyaHe Ha BONHMYHUSA NPECTON, C peanuanpaHe Ha
no-ronsiM MHMapKT cnopeq MakcumarnHata CTOMHOCT
Ha BMCOKOYYBCTBUTEMHMSA TPOMOHWH |. Benpekun nunca-
Ta Ha CbLLECTBEHU pasnuKM B TepaneBTUYHUSA MOLX0S
B OCTPUA MOMEHT MpU NauueHTuTe cbe U 6e3 aHemus,
AHEMUYHUAT CUHAPOM MPU NPUEMAHETO € NPaKTUYECKN
€KBMBarNeHTEH Ha AOMbIHUTENHO MpUApYyXaBallo 3a-
oonsaBaHe. C orneg Ha KOMMIIEKCHUS My XapakTep e
TPYZAHO Aa ce andepeHumpaT BCUYKN NoAnexalm naTto-
PU3NOMOTMYHM MEXAHM3MK, a U NPpY peguLa NaumneHTm
Te He nognexaT Ha pearnHa KrvHUYHa Kopekums [24].
C ornep Ha no-Bb3pacTHaTa M BUCOKOPWCKOBA Mauu-
€HTCKa nmonynauusi, Kakeato e Obnrapckara, BEpOSiTHO
3HAYEHWETO Ha aHeMUsITa NPU HaLLUTE NaUMEHTU e oLle
no-ronsiMo 1 criefBa Aa ce oTymTa, He3aB1CUMO OT Nun-
caTa Ha TO3u nokasaTen B PyTUHHUTE CKanu 3a puUcK OT
NCXEMUYHM CbOUTUA U CMBPT. BHMMaTenHaTa npeLeHka
Ha MHTEPBEHLMOHAMNHMSA NOAX04 B OCTPUS MOMEHT, 3a-
e[Ho C npeumseH nogbop Ha KOMMNMEKCHa peBackynapu-
3aUMOHHa CTpaTerisi u oTaanedyeHa TepaneBTuYHa cxe-
Ma BEPOATHO Buxa nmanu onTumarneH pesyntart B Tasu
nauuneHTcka nonynaums [29, 30].

Kato HepocTaTbuM Ha Mpoy4yBaHETO MOXe Ada ce
nocoun nuncaTta Ha AOMbIHMTENHU nabopaTopHU ns-
crnepfBaHusl, KOUTO Buxa ganu Bb3MOXHOCT 3a npeuu-
3upaHe Ha reHe3aTta Ha aHeMUYHUS cuHapoM. Jluncata
[0pW Ha eneMeHTapHU pyTUHHU OUArHOCTUYHU TECTO-
BE KaTO XEens30, >Xensa30CBbp3Ball, KanauuteT un de-
pUTUH Npu NauneHTn ¢ aHemus n OKC He nossornsBsa
OOMbIHUTENHN aHann3n 3a edpeKkTa BbpXy nNporHo3arta
Ha TUNa aHEMUS U HEMHaTa eBeHTyallHa JaBHOCT [22].
Tpsbea ga ce nma npeaBug, Y€ aHEMUYHUSIT CUHOPOM
€ CMeKTbp OT CbCTOSHWUSI — OCBEH Xensi304ePUUNTHU-
Te aHeMuu, owe geduumTmTe Ha BUTaMnH B12, Ha ¢o-
neBa KMCEeNuHa, a CbLo Taka aBTOMMYHHUTE 1 Bpoae-
HUTE aHEMWMW, aHEMUMUTE MPU OHKONOTMYHM N OHKOXE-
MaTONOrM4YHM 3abonsiBaHUS, aHEMUUTE C MHOrOhaKTo-
peH npousxond. ToyHaTa knacudurkauma Ha aHemusaTa
Ha BCEKM NauUMEHT € BaXkHa CTbMNKa KbM NEYEHMETO 1

the authors confirmed the negative effect of anaemia
on prognosis regardless of the therapeutic approach
taken to ACS. A large meta-analysis by Lawler et al.
[25], which included 27 high-quality studies with a
total of 244,133 patients, 19.1% of which were anae-
mic, described significantly more risk factors among
patients with anaemia — older age, greater incidence
of diabetes mellitus, known atherosclerotic disease
or history of a major bleeding episode. Similar data
have been reported for other series, including in Bul-
garian patient populations [26, 27, 28].

Anaemia was associated with significantly more
comorbidities in our patient population, with older age
and an overall more complicated hospital stay, with a
larger infarction according to the maximum value of
high-sensitivity troponin |. Despite the lack of signif-
icant differences in the therapeutic approach at the
acute moment in patients with and without anaemia,
the anaemic syndrome at admission is practical-
ly equivalent to an additional comorbidity. In view of
its complex nature, it is difficult to differentiate all the
underlying pathophysiological mechanisms, and in a
number of patients they are not subject to real clini-
cal correction [24]. In view of the older and high-risk
patient population that is the Bulgarian one, the im-
portance of anaemia in our patients is probably even
greater and should be taken into account, regardless
of the absence of this indicator in routine risk scores
for ischaemic events and death. Careful consideration
of the interventional approach in the acute setting, to-
gether with precise selection of a complex revascu-
larisation strategy and long-term therapeutic regimen
would likely better the outcome in this patient popula-
tion [29, 30].

The lack of additional laboratory tests which
would provide an opportunity to specify the etiology
of the anaemic syndrome can be pointed out as one
of shortcomings of our study. The lack of even the
most routine diagnostic tests such as serum iron and
iron-binding capacity, as well as ferritin, in patients
with anaemia and ACS does not allow further analy-
sis of the effect of the type of anaemia and its possi-
ble duration on prognosis [22]. It must me express-
ly stated that of course, anaemia is a spectrum of
conditions — in addition the iron-deficient anaemias,
there is also vitamin B12 deficiencies, folic acid defi-
ciencies, and also autoimmune and congenital anae-
mic syndromes, oncologic and oncohaematologic
anaemias, and multifactorial anaemic syndromes.
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npeLmanpaHe Ha NPOrHOCTUYHOTO 3HadeHue. MNMpeacTa-
BeHaTa MauMeHTcKa nonynauusi He AaBa Bb3MOXHOCT
3a npeuusmpaHe Ha Bpb3kaTa MeXay KOHKPETEH Tum
aHeMusi 1 MporHo3ata Ha naumeHTa, KOeTo € ODCHX-
OaHoO 1 B peauua MmexayHapoaHu cepun [31]. BaxHo
OT KMMHWYHA [neJHa Tovka e nauveHTuTe ga nonydyat
aZileKkBaTHa Tepanusi Ha OCTPUSA KOPOHapPEeH CUHAPOM Mo
BpeMe Ha xocnuTanu3auusaTta, HO CbLLO Taka ga obvaar
Haco4YeHM 3a YTOYHSBAHE W fedYeHne Ha aHeMUYHUS
CUHAPOM MpU TECEH CMeLnanncT, KOeTo BEPOSTHO Gu
nMano érnaronpusiteH ecpekT Bbpxy obLiaTta NporHosa.

He morat ga ce nsberHart HegocTaTbLMTE, NPUCHLLM
Ha PETPOCMNEKTUBHUTE MPOYYBaHMWs, U PaKkTbT, 4Ye npea-
CTaBeHMWTE JaHHU Ca OT €AMHUYEH KIMHUYEH LEHTBP.

Mony4eHuTe pesyntatn obave nosguraT BbLAPOCU
OTHOCHO MNPWIOXMMOCTTa B pearHata npakTuka Ha
AaHHWU, BanuaMpaHu B NaumMeHTCKM nonynauuu ¢ pas-
NM4YHa N HeakTyanHa BoAella TepaneBTUYHa cTpaTte-
rms, n HeobxoamMmocTTa OT LUMpokomallabHu paspa-
BOTKM C uen npeoueHKka Ha akTopuTe Ha bnuskarta u
oTAaneyeHarta NnporHo3a B AOCTaTbYHO rofnisgma CcbBpe-
MEHHa rpyna naumeHTu.

3AKNIOYEHUE

HannuneTto Ha aHeMusi Npy NpUeMaHeTo e CBbp3a-
HO C yBENWYEH PUCK OT BbTPEOONHNYHN YCIIOXKHEHUS 1
CMBPT NO BPEME Ha MbPBUYHUSA NMPECTON NPU NaumneH-
™M ¢ NSTEMI. Cnen nexocnutanusaumara, aHeMusita
npv NpMeMaHeTo e CBbp3aHa C JONbHUTENHO BrioLla-
BaHE Ha oTAanedyeHaTa NpeXxmMBAeMOCT Npy NaLMeHTu-
Te ¢ NSTEMI, KonTo M3X0QHO ca C BrioLeHa NpexmBsa-
eMoCT cnpsiMo Te3n cbe STEMI. UN3noxeHnte gaHHM
cnegBa ga MOTMBMpAT OCOOEHO akTMBEH (OOKYC He
camMo BbpXy afeKkBaTHaTa peBackynapusauus Ha na-
umeHTnTe ¢ OKC, HO Han-BeYye BbpXy HeEOOX04MMOCTTa
OT KOMIMJIEKCHA Tepannsa B OCTPUS MOMEHT, Obrocpo-
YeH KOHTPOI Ha puckoBuTe cakTopn 1 BceobxBaTHa
BTOpPUYHA NpodmnakTika 3a NocTuraHe Ha onTUMarnHu
ObMArocpoydHU pesynTtatu Npu nauneHTuTe.

He e deknapupaH KOHbIUKM Ha uHmepecu
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