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The presence of comorbid pathology negatively affects the prognosis of patients with coronary artery disease (CAD). Today
it is important to clarify the features of CAD on the background of concomitant anemia and identify the main risk factors for
complications to improve the tactics of this category of patients.

The aim. To investigate the influence of concomitant anemic syndrome on the clinical course of coronary artery disease,
frequency and features of the main cardiovascular events.

Materials and methods. The study involved 91 patients with coronary artery disease (42 men and 49 women, age — 70 (49;
93)). All patients were divided into 2 groups: the main group (n = 46) consisted of patients with coronary artery disease with
iron-deficiency anemia, the comparison group (n = 45) — patients with coronary artery disease without iron-deficiency anemia.
The study of the main cardiovascular events took into account re-hospitalization due to arrhythmic disorders, progression of
heart failure (HF), CAD destabilization within the observed period (1 year), as well as death from cardiovascular causes. The
data analysis was performed using Statistica 13.0.

Results. During the year, 42 non-fatal cardiovascular events were noted in patients of both groups, however in the main group
their total number was 30 (67 %) versus 12 (27 %) in the comparison group (x?= 13.603; P < 0.05). The presence of concom-
itant anemia in CAD patients significantly increased the relative risk of re-hospitalizations (RR = 1.9; 95 % CI 1.230-3.112;
P < 0.05). Among the reasons for hospitalization in the main group, HF decompensation prevailed — 17 (57 %) patients, un-
stable angina—7 (23 %), arrhythmic disorders — 6 (20 %); in the comparison group, among the reasons for re-hospitalization,
7 (57 %) had HF decompensation, 3 (25 %) had unstable angina, and 2 (17 %) cases had arrhythmic disorders. In total, 9
(19.5 %) deaths were recorded in the main group, while in the comparison group 1 (2.2 %) death was recorded during the year
(x?=6.995; P < 0.05). The presence of concomitant anemia in patients with CAD increases the risk of fatal outcome by 8.8
times (RR = 8.8; 95 % Cl 1.162-66.685; P < 0.05). The presence of moderate anemia in patients with CAD significantly in-
creases the incidence of combined critical events by 39 % during the year of follow-up compared with mild anemia (x>= 12.843;
P <0.05).

Conclusions. The presence of concomitant anemia is associated with a worsened prognosis for patients having coronary
artery disease due to an increased risk of non-fatal cardiovascular events that require re-hospitalization during the year of
observation, and an increased incidence of death. Increasing severity of anemia is associated with an increase in the frequency
of the combined critical event during 1 year of follow-up.

BnAuB cynyTHbOro aHeMiuHOro CHHAPOMY Ha KAiHiuHMM nepeo6ir iwemiuHoi xBopobu cepus

M. O. KoHoBanoBa, H. C. MuxannoBcbKa

HasiBHicTb KoMOpOigHOi natonorii HeraTMBHO BNAMBAE Ha NPOTHO3 NaLiEHTIB 3 iLemivHoto xBopoboto cepus (IXC). AkTyans-
HWUM € yTOYHEHHs ocobnnsocTeit nepebiry IXC Ha Tni cynyTHBOI aHeMii Ta BU3HaYeHHS! OCHOBHUX (hakTOpiB PU3NKy PO3BUTKY
yCKNaHeHb Ans YOOCKOHANEHHs TaKTUKN BEOEHHS TaKnuX XBOPUX.

MeTa po6oTy — JOCnigMTY BNMB CyMyTHLOTO aHEMIYHOTO CHHAPOMY Ha KniHiYHui nepebir IXC, 4acToTy BUHWMKHEHHS Ta
0COBNMBOCTI OCHOBHMX KapAioBaCKYMSPHWX MOAIN.

Marepianu Ta Mmetogu. Y gocnimkeHHs 3anyunnu 91 xeoporo Ha IXC (42 vonosiku, 49 xiHok Bikom 70 (49; 93) pokis), sikuX
MoZinunM Ha ABi rpynu: ocHoBHa (n = 46) — nauientn 3 IXC Ta cynyTHLO 3anizofedilMTHO aHeMiero; rpyna NopiBHAHHS
(n = 45) — IXC 6e3 aHemii. BrB4atoun ocHOBHI KapaioBackynsipHi nogii, BpaxoByBanu noBTOPHI rocnitanisauii 3 npusogy
apUTMIYHUX NOpPYLUEHb, NPOrpecyBaHHs cepLeBoi HegocTaTHocTi (CH), nectabinizauito IXC npoTarom poky CnocTepeXeHHs,
a TakoX NneTanbHi Hacniaku Bif cepLeBo-CyANHHMX NpuynH. CTaTUCTUYHO Pe3ynsTaTii onpawtoBany B NiLeH30BaHii nporpami
Statistica 13.0.

Pesynkratu. MpoTsrom poky y xBopux 060x rpyn 3adikcyBanu 42 HedpatanbHi kapaioBackynsipHi nogii: B OCHOBHIN — 30
(67 %), y rpyni nopiBHSHHA — 12 (27 %) (x>= 13,603; p < 0,05). HasiBHicTb cynyTHbOI aHemii y xBopux Ha IXC BiporigHo nig-
BULLYyBana BiZHOCHUI pu3unK NoBTOpHYX rocnitanidaviv (BP = 1,9; 95 % [l 1,230-3,112; p < 0,05). Cepen npuunH rocnitani-
3auji B OCHOBHIN rpyni nepesaxanu aekomneHcauis CH (17 (57 %) nauienTis), HectabinbHa cteHokapaist (7 (23 %) xsopux),
apuTMiYHi nopyLueHHs (6 (20 %) oci6). Y rpyni NOpPIBHAHHS NPUYMHKM NOBTOPHOI rocniTaniaawii: AekomneHcauis CH (7 (57 %)
nauieHTiB), HecTabinbHa cteHokapais (3 (25 %) xBopux), apuTMidHi nopyLueHHs (2 (17 %) sunaaku). 3adikcysanu 9 (19,5 %)
neTanbHUX BUNAAKIB B OCHOBHIW rpyni, y rpyni NOPIBHSAHHSA NPOTAroM poky 3apeectpyBanu 1 (2,2 %) netanbHui BUNagok
(X?=6,995; p < 0,05). BcTaHOBMNM 3pOCTaHHS pU3KKy JNIETAbHOMO Hacniaky y 8,8 pasa 3a yMOB CynyTHLOT aHEMIT Y XBOPUX
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Ha IXC (BP = 8,8; 95 % [l 1,162-66,685; p < 0,05). Busisunu, Wwo HasBHIiCTb y XBopux Ha IXC aHemii cepeaHboro CTyneHs
TSOKKOCTI BIpOrigHO NigBMLLLYE YaCTOTY BUHUKHEHHS KOMBIHOBaHOI KpUTUYHOI nogii Ha 39 % ynpopoBx 1 poKy CroCTepexeHHs!
MOPIBHSIHO 3 aHeMieto nerkoro cTyneHs (x2= 12,843; df = 1; p < 0,05).

BucHoBku. Mepebir IXC Ha Tni cynyTHLOT aHeMil xapakTepu3yeTbCs ripLUMM MPOrHO30M XBopux Ha IXC yHacninok 36inbLIeHHs
4aCTOTU Ta PU3NKy PO3BUTKY HedbaTanbHWX KapaioBacKynsApHWX MO, Wo noTpebytoTb NOBTOPHUX rocniTanisawii NpoTarom
POKY CMOCTEPEKEHHS], @ TAKOX 36iMbLUEHHS! KINbKOCTI NeTanbHUX BUNagkie. MigBULLEHHS CTYNEHs TSHKKOCTi aHeMii acoLLitoeTbCst
3i 3pOCTaHHAM YaCTOTW BUHWUKHEHHS! KOMBIHOBAHOT KPUTUYHOI NOAIT MPOTArOM 1 POKY CIOCTEPEXKEHHSI.

BAusiHME CONYTCTBYIOLLEr0 aHEMUUYECKOr0 CHHAPOMA Ha KAMHUUECKOe TeueHue
Hwemuueckon 60Ae3HM cepaLa

M. A. KoHoBanoBa, H. C. MuxamnnoBckasn

Hannyne komop6uaHoW naTonorin HeraTMBHO BRMSIET HA NPOTHO3 BOMbHLIX MLeMmyeckoit GonesHbto cepaua (MBC). Ak-
TyanbHbIM OCTaeTCs u3yyeHue ocobeHHocTel TedeHnst IBC Ha dhoHe conyTCTBYHOLLEN aHEMUM U ONPeAeneHne OCHOBHbIX
¢hakTopoB prcka pasBMTUS OCIOXKHEHUI AN YCOBEPLUEHCTBOBAHNS TaKTUKV BeAeHWS Taknx BoMbHbIX.

Llenb paboThkl — OLEHNTL BNUsSHWE COMYTCTBYHOLLETO aHEMUYECKOTo CUHAPOMA Ha KnuHuyeckoe TeveHne MBC, yacToty
BO3HWKHOBEHMWS 1 0COOEHHOCTI OCHOBHbIX KapAyoBaCKySiPHbIX COBbLITUIA.

Marepuanbi n metogbl. B uccnegosanue knoumnu 91 6onbHoro MBC (42 myxumHbl, 49 xeHwwmH B Bospacte 70 (49; 93)
NET), KOTOPbIX NOZENWUNM Ha ABEe rpynMbl: OCHOBHYL (N = 46) — nauneHTbl ¢ MBC 1 conyTcTBytOLWel xene3oneduumnTHON
aHemwien, rpynny cpaBHeHust (n = 45) — IBC 6e3 aHemuu. Mpy N3y4eHnr OCHOBHBIX KapAMOBACKYNSIPHBIX COOLITUIA yUnTbIBa-
N NOBTOPHbIE FOCMUTANU3aLMN BCNIEACTBIE apUTMUYECKUX HAPYLLEHWI, MPOrPeccMpoBaHns CepAeyHON HEA0CTaTOYHOCTM
(CH), pecrabunusauuio VIBC B TeyeHue roga HabnoaeHus, a Takke netanbHble NCXoabl OT CEPAEYHO-COCYANCTBIX MPUYNH.
CratucTnyeckas 0bpaboTka AaHHbIX MPOBeAeHa B NyLeH3MpoBaHHON nporpamme Statistica 13.0.

Pe3ynktathl. B TeyeHmne roga y 60onbHbIX 06enx rpynn 3admkcpoBanu 42 HedatanbHbIX KapavoBackynsipHbIX cobbiTus: B
ocHoBHoM — 30 (67 %), B rpynne cpaBHeHus — 12 (27 %) (x2= 13,603; p < 0,05). Hanuuune conyTcTBytoLLEN aHEMUM Y BOMbHBIX
MBC pocToBEPHO NOBBILLIANO OTHOCUTENbLHbINA PUCK NOBTOPHLIX rocnuTanuaauui (OP = 1,9; 95 % AW 1,230-3,112; p < 0,05).
Cpeaun npuynH rocnnTanuaaumm B OCHOBHOM rpynne npeobnagana gekomnencaums CH (17 (57 %) nauweHToB), HecTa-
6unbHas cTeHokapanst (7 (23 %) cnyyaes), apuTMunyeckine HapyLueHus (6 (20 %) 6onbHbIX). B rpynne cpaBHEHWS MPUUKHBI
MOBTOPHOM rocnuTanuaaumm: aekomnercauus CH (7 (57 %) 6onbHbIx), HectabunbHas creHokapaus (3 (25 %) naumenTa),
apuTMmyeckme HapyLerns (2 (17 %) cnydas). 3adukenposani 9 (19,5 %) netanbHbIX UCXO[0B B OCHOBHO rpynne, B rpynne
CpaBHEHUs B TeveHwe roaa 3apervctpuposamm 1 (2,2 %) netanbHbiid ucxog (X2 = 6,995; p < 0,05). OTMeueHO yBennyeHue
pucka netanbHoro ncxoaa B 8,8 pasa npu conyTcTaytoLLei aHemumn y 6onbHbix MBC (OP = 8,8; 95 % W 1,162-66,685;
p < 0,05). Hanuuune y 6onbHbIx UBC aHeMun cpegHei CTENeHN TSHKeCTW JOCTOBEPHO MOBLILIAET YaCTOTY BO3HWUKHOBEHWS!
KOMOVHMPOBAHHOIO KPUTUYECKOro cobbITUS Ha 39 % B TeueHue roaa HabntogeHUst Mo CPaBHEHWIO C aHEMME NETKOiA cTeneHn
TshkecTu (X2 = 12,843; p < 0,05).

BbiBogbl. TeyeHne MBC Ha ¢oHe CONYTCTBYIOLLEN aHEMUM XapakTepuayeTcs XyALWwmum nporHo3om 6onbHeix MBC 3a cuér
pocTa YacToThbl U pyUcKka pa3BUTKS HedhaTanbHbIX KapaMOBACKYNSPHbLIX COObITUIA, TPEDYIOLLMX NMOBTOPHLIX rocMTanM3auuii
B TeyeHve rofa HabnoaeHus, pocTa Yucna netanbHbIX UCXOA0B. [oBbILEHNE CTENEHN TAKECTU aHeMUN accoLMMpyeTcs C
YBENUYEHNEM YACTOTbI BO3HVNKHOBEHMUS) KOMOMHUPOBAHHOTO KPUTUYECKOTO COObITUS B TEHEHME rofa HabnoaeHus.

Cardiovascular diseases are the prevailing cause of death
and one of the main disabilities causing factors worldwide

by a cascade of hemodynamic and hemodynamically
non-associated mechanisms. Realization of the basic

[1,2]. The incidence of cardiovascular diseases has almost
doubled in the last 10 years, and the number of deaths
caused by them continues to increase steadily. Ukraine’s
mortality rate due to coronary artery disease (CAD) and
cardiovascular diseases in general continues to be one
of the worst in the world [1].

At the same time, anemia affects about 25 % of
the world’s population. The prevalence of anemia increases
with age, and therefore it often accompanies cardiovascular
diseases. Among the potential factors leading to the de-
velopment of anemia in coronary heart disease, the most
important are decreased iron intake and absorption, diffi-
culty in its release from the depot, hemodilution, chronic
inflammation with hyperproduction of proinflammatory
cytokines and hepcidin, decreased erythropoietin synthesis
due to renal dysfunction with the development of bone
marrow resistance to erythropoietin stimulation, etc. [3-5].

Concomitant anemia affects cardiovascular re-
modeling processes. Anemic hypoxia is compensated
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hemodynamic factors is achieved by an increase of
myocardium contractile ability, a decrease in an after-
load, and an increase in a preload, positive ino- and
chronotropic effects. Increased nitric oxide production,
hypoxia-induced vasodilation and decreased blood
viscosity cause vascular resistance reduction, which
leads to a postload reduction. In addition, chronic anemia
stimulates angiogenesis and the formation of new small
vessels. In its turn, the development of collaterals and
the microcirculatory tract also helps to reduce postload.
Increased preload and left ventricular blood supply
contribute to the increase of the end-diastolic volume
and the left ventricular ejection fraction. While these
changes are reversible in case of short-term anemia, a
chronic condition leads to remodeling, with the forma-
tion of an eccentric hypertrophy of the left ventricular
myocardium [6-8].

Increased cardiac output caused by anemia facilitates
the development of arterial remodeling of central vessels
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of the elastic type, such as the aorta and common carotid
arteries, by expanding the lumen and compensatory
thickening of the intima-media complex, resulting in in-
creased systolic pressure. Activation of the sympathetic
nervous system increases left ventricular contractility and
increases heart rate [3,6,7].

In turn, increasing heart rate adds to higher myocar-
dial oxygen demand. Oxygen supply to the myocardium
is determined by the coronary blood flow and hemoglobin
concentration. In patients without coronary pathology, a
significant decrease in oxygen concentration in the coro-
nary bloodstream can be compensated by peripheral
vasodilation, but in coronary stenosis, this mechanism
has limited capabilities [9]. Severe anemia can lead to
an imbalance between myocardial oxygen supply and
consumption, even in the absence of hemodynamically
significant coronary stenosis. The literature describes
examples of the development of acute coronary syndrome
with ST segment elevation in a patient with severe anemia
in the absence of angiographically significant coronary
stenosis, thrombosis or spasm. Therefore, a decrease in
blood oxygen concentration, as well as an activation of
the sympathetic nervous system, may increase myocar-
dial oxygen demand and intensify ischemia [7,9].

These side effects mediated by anemia lead to an
increase of the development of cardiovascular compli-
cations in patients with cardiovascular disease, including
coronary artery disease [3,6,7].

Thus, anemia is an independent predictor of car-
diovascular disease and related adverse cardiovascular
events, and it is important to study further the impact
of anemic syndrome on the prognosis of patients with
coronary artery disease and the risk of the development
of complications.

Aim
To investigate the influence of concomitant anemic syn-

drome on the clinical course of coronary artery disease,
frequency and features of the main cardiovascular events.

Materials and methods

91 patients with coronary artery disease (stable angina
pectoris II-Il FC) were monitored in a monocentric one-
year study in parallel groups (42 men and 49 women of
average age 70 [49; 93]) hospitalized in therapeutic and
cardiologic departments of the communal non-commercial
enterprise “City Hospital No. 4" of Zaporizhzhia City Council
(Ukraine). All patients were divided into 2 groups: the main
group (n = 46) consisted of patients with coronary artery
disease with iron-deficiency anemia of mild and moderate
severity, the comparison group (n = 45) — patients with
coronary artery disease without anemia. The groups
were comparable in age, sex, risk factors, the specificity
of comorbidities. Concomitant subcompensated diabetes
mellitus type 2 occurred in 5 % of patients of the main
group and 6 % of patients of the comparison group, arterial
hypertension — in 80 % of patients of the main group and
85 % of patients of the comparison group.

Coronary artery disease diagnosis was verified
according to clinical, laboratory and instrumental crite-
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ria of the 2019 European Society of Cardiology (ESC)
Guidelines for the diagnosis and management of chronic
coronary syndromes. Concomitant anemic syndrome
was detected by determining the level of hemoglobin
and counting the number of erythrocytes. The etiology
of anemia was established through biochemical and
enzyme-linked immunosorbent assay in accordance
with the Ministry of Health of Ukraine orders No. 709 of
02.11.2015 and No. 647 of 30.07.2010 as amended on
July 29.07.2016.

The vast majority of anemia cases (95 %) was iron
deficiency, diagnosed according to the 2020 recommen-
dations of the American Gastroenterological Association
(AGA), other patients had anemia of mixed etiology
(anemia of chronic disease and iron deficiency anemia).

Inclusion criterion for the study were: providing in-
formed consent; age over 18; the presence of anemia
of mild (Hb 100-120 g/L in women, and 100-135 g/L
in men) and moderate (Hb 80-99 g/L) severity; verified
coronary artery disease. Exclusion criterion were: ab-
sence of informed consent, acute bleeding diagnosed
in hospital; acute coronary syndrome; CKD IlI-V stages;
severe anemia requiring blood transfusion; hemolytic
anemia; hypo-aplastic anemia; malignant tumors, includ-
ing those of hematopoietic organs; B12-folate deficiency
anemia.

The work follows the moral and ethical principles of
bioethics in accordance with the rules of the ICH/GCP,
the Declaration of Human Rights of Helsinki (1964),
the Council of Europe Convention on Human Rights
and Biomedicine (1997), as well as current legislation
of Ukraine.

All patients received basic therapy for coronary
heart disease, which included antiplatelet drugs, statins,
B-blockers, long-acting nitrates and in the case of con-
comitant hypertension, diabetes, heart failure or left
ventricular systolic dysfunction — ACE inhibitors. Patients
with coronary heart disease with concomitant anemia
received iron supplements. Patients with concomitant
anemia of mild severity received oral iron — iron sulfate
247.25 mg, which is equivalent to 80 mg of iron (Il), 1
tablet once a day. Patients with concomitant anemia of
moderate severity received intravenous drip in 100 ml of
0.9 % sodium solution, 5 ml of iron (lIl) hydroxide-sucrose
complex with a concentration of 20 mg/ml (100 mg of
iron), 3 times a week.

The study of the main cardiovascular events took into
account re-hospitalizations due to arrhythmic disorders,
progression of heart failure (HF), CAD destabilization
during the observed year, as well as the incidence of
death from cardiovascular causes. Studies of adverse
cardiovascular events were conducted via in-person or
telephone interviews with patients and analysis of medical
documentation.

Statistical data processing was performed using
the software package Statistica 13.0 (StatSoft Inc., USA,
No. license JPZ8041382130ARCN10-J). Pearson’s
¥? test was used to compare the clinical features of
cardiovascular complaints and to assess the frequency
of cardiovascular events depending on the presence of
anemic syndrome. To assess the impact of anemic syn-
drome on the clinical course of coronary heart disease,
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The structure of
non-fatal cardiovascular events

Non-fatal
cardiovascular events

The main group

—

67 %

The comparison group

—

27 %

® HF decompensation

Development of cardiovascular event

) Unstable angina
m The absence of cardiovascular events 9

B Arrhythmic disorders

Fig. 1. The structure of non-fatal cardiovascular complications in patients with coronary artery
disease depending on the presence of anemia.

Table 1. The main complaints in patients with coronary artery disease

Symptom The main group, The comparison
n=46 group, n =45
Absolute | % Absolute | %
amount amount
Chest pain 41 89 30 65 8.073;
P<0.05
Exertional breathlessness 42 91 36 80 2.374;
P>0.05
Chest discomfort 38 83 32 71 1.694;
P>0.05
Rapid heart rate 35 77 26 57 3.451;
P>0.05
Cardiac rhythm disturbances 6 17 5 1 0.080;
P>0.05

Table 2. Relative risk of adverse cardiovascular events in patients with coronary
artery disease with concomitant anemia

Cardiovascular events _ 95 % CI

HF decompensation 2.376* 1.091-5.174
Unstable angina 2.283 0.629-8.281
Arrhythmic disorders 2.935 0.625-13.781
Fatal outcome 8.804* 1.162-66.685

*: P <0.05.

Table 3. The frequency of cardiovascular events in patients with coronary artery
disease depending on the severity of anemia

Anemia of moderate
severity, n = 28

Cardiovascular event Anemia of mild

Absolute | % Absolute | %
amount amount

Non-fatal cardiovascular 9 50 21 75 3.019;
event P>0.05
Fatal outcome 2 1 7 25 1.343;
P>0.05
Combined critical event 11 61 28 100 12.843;
P<0.05

266 ISSN 2306-8027  http://pat.zsmu.edu.ua

the relative risk was determined with a 95 % confidence
interval (CI). The obtained results were considered sta-
tistically significant at P < 0.05.

Results

In the main group, the dominant complaints were exer-
tional breathlessness and chest pain — 91 % and 89 %,
respectively (Table 1). 83 % of patients in the main group
noted the appearance of chest discomfort, 77 % —a feeling
of rapid heart rate, 17 % — cardiac rhythm disturbances.
80 % of patients in the comparison group complained of
exertional breathlessness, and attacks of chest pain or
chest discomfort occurred in 65 % and 71 %, respectively.
In addition, 57 % of patients in the comparison group
complained of a feeling of rapid heart rate, and 11 % —
cardiac rhythm disturbances.

Therefore, chest pain attacks occurred significantly
more often in patients with coronary heart disease with
concomitant anemia compared with patients without
anemia (x?= 8.073; P < 0.05).

During the year, 42 non-fatal cardiovascular events
were noted in patients of both groups, including 24 (57 %)
cases of heart failure (HF) decompensation, 10 (24 %)
cases of unstable angina and 8 (19 %) cases of arrhythmic
disorders. In the main group, the total number of cardio-
vascular events that required hospitalization of patients
was 30 (67 %) against 12 (27 %) of the comparison group
(x?=13.603; P < 0.05). Among the main group patients,
17 (57 %) were hospitalized due to HF decompensation,
7 (23 %) — unstable angina, and 6 (20 %) — arrhythmic
disorders. In the comparison group, 7 (58 %) had HF
decompensation, 3 (25 %) — unstable angina, and ar-
rhythmic disorders were recorded in 2 (17 %) cases. The
development of myocardial infarction in both observation
groups was not registered during the year. The structure
of non-fatal cardiovascular complications depending on
the presence of anemic syndrome is shown in Fig. 1.

Fatal outcome was observed in 9 patients of
the main group, which was 19.5 % of the total number
of patients in the main group, while in the comparison
group was recorded for 1 (2.2 %) death during the year
(X2=6.995; P < 0.05). As follows, the presence of con-
comitant anemia in patients with CAD increases the risk
of fatal outcome by 8.8 times (RR = 8.804; 95 % CI
1.162-66.685; P < 0.05).

Therefore, the concomitant anemic syndrome
(Table 2) is significantly more often associated with
the need for re-hospitalization of patients with coronary
heart disease and increases its relative risk by 1.96 times
(RR=1.957; 95 % CI 1.230-3.112; P < 0.05). The leading
cause of repeated hospitalizations is decompensation
of heart failure (x2= 5.365; P < 0.05), the risk of which
increases by 2.4 times in the presence of concomitant
anemia in patients (RR = 2.376; 95 % Cl 1.091-5.174;
P <0.05).

The frequency of cardiovascular events depending
on the severity of anemia was analyzed (Table 3). It was
found, that the presence of anemia of moderate severity
in patients with CAD significantly increases the incidence
of combined critical events (death or hospitalization for
cardiovascular reasons) within the observed period (1
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year) (x2= 12.843; P < 0.05). However, there was no
statistically significant difference between the incidence of
certain types of non-fatal and fatal cardiovascular events
depending on the severity of anemia.

Therefore, the concomitant anemia is an independent
factor in the worsening of the prognosis in CAD due to
clinical symptoms intensification and increasing the fre-
quency of complications.

Discussion

In our study, we found that patients having CAD with
concomitant anemia are more likely to have chest pain at-
tacks compared with patients without anemia (x?= 8.073;
P <0.05). This conclusion agrees with other known sour-
ces [5]. According to the literature, concomitant anemia in
CAD patients affects their life quality, reduces tolerance to
physical load, and is an independent negative predictor
of prognosis [10-12]. This can be explained by increased
myocardial ischemia due to a decrease in blood oxygen
concentration at low hemoglobin levels [9].

We established a negative effect of concomitant
anemia on the prognosis of CAD patients: the presence of
anemia in this category of patients significantly increased
the frequency of re-hospitalizations due to decompensa-
tion of heart failure. Obtained data agree with the results
of the study ATTEMPT-CVD [13], which found that
the frequency of cardiovascular and renal events was sig-
nificantly higher in the group of patients with concomitant
anemia than in the comparison group (RR = 1.945; 95 %
Cl 1.208-3.130; P < 0.05). The MAGGIC study, which
included 13 295 patients with heart failure, recognized
anemia as an independent prognostic predictor in HF with
reduced left ventricular ejection fraction and heart failure
with preserved ejection fraction [14].

Also, the study [15] showed that the relative risk of
hospitalization for heart failure in groups with iron deficien-
cy was higher compared to the reference group (low iron
content: RR = 1.29; 95 % CI 1.19-1.41; functional iron
deficiency: RR = 1.25; 95 % CI 1.13-1.37).

In our work, the frequency of arrhythmic disorders
in patients with coronary heart disease with concomitant
anemia did not differ significantly. However, in the study
by Woo-Hyun Lim et al. [16] the risk of developing AF
increased by 6 % in patients with anemia and low Hb
levels (Hb levels <13 and 13.0-13.9 g/dl in men and <12
and 12.0-12.9 g/dl in women).

In our work, a significant increase in the number of
deaths among patients with coronary heart disease with
concomitant anemia was recorded (x2= 6.284; df = 1;
P < 0.05). According to the study [17], it was shown
that low hemoglobin level is an independent predictor of
mortality from cardiovascular causes, and anemia is in-
dependently associated with overall mortality (RR = 1.90;
95 % Cl 1.55-2.33).

In addition, according to the literature, among patients
with CAD and concomitant anemia there is an increase in
mortality compared with patients with isolated CAD, with
anemia being an independent predictor of acute ischemic
myocardial damage [6].

A study [18] demonstrated that during 8-36 months
of observation, 21.94 % of deaths were recorded in pa-

Pathologia. Volume 18. No. 3, September — December 2021

Original research

tients with HF with anemia and 9.78 % in patients without
anemia. According to Line Davidsen et al. [19], anemia in
patients with stable angina is significantly associated with
bleeding, the development of acute coronary syndrome
and all-cause mortality, even after percutaneous coronary
intervention.

Conclusions

1. The features of the clinical course of coronary
artery disease with concomitant anemia include a higher
frequency of attacks of typical chest pain and a higher
frequency of fatal (17.3 %) and non-fatal (40.0 %) car-
diovascular events during the year of follow-up compared
with patients without concomitant anemia.

2. The presence of concomitant anemia in patients
with coronary artery disease increases the risk of fatal
outcome by 8.8 times, re-hospitalization by 1.96 times,
decompensation of pre-existing heart failure by 2.4
times.

3. The presence of anemia of moderate severity in
patients with coronary artery disease is associated with
anincrease in the incidence of combined critical events by
39 % (death or hospitalization for cardiovascular reasons)
during the year of follow-up compared with mild anemia.

Further work. Selecting predictors of adverse
cardiovascular events and establishing further criteria
for predicting the course of coronary artery disease on
the background of concomitant anemia is promising.
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