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Peslome

Llenib: OLIeHNTb BEPOATHOCTb Pa3BUTUA CEPAEYHON HeA0CTaTOYHOCTM B TeHeHMe TPeX/IeTHEro NpOCneKTUBHOro HabtoaeHns 1 pa3paboTaThk Cnocob
ee KOM/IEKCHOM OLLeHKU Y /WL, C aTePOCKIePOTUYECKUM NOPaXKeHVeM pas/IMyHbIX COCYAUCTLIX bacceliHoB. MaTepuansl n MeToabl: B nccresosanne
BK/IIOYEHO 519 nauueHToB (cpesHuii Bo3pacT 60,0+8,71eT) C aTEPOCKIEPOTUHECKMM NOPaXKEHUEM Pa3/INHHBIX COCYANCTbIX 6acCeiHOB, U3 HUX — 360
(69,4 %) My*4uH, 159 (30,6 %) — »eHwmH. BceM nauneHTaM BbIMOHANCH CTaHAapTHble 6UOXMMUYECKMNE UCCeA0BaHUA C OMpejesieHneM nokasa-
Tenen imnuAHOro Npoduaa. KoMnneKc MHCTPYMEeHTa/IbHbIX MCC/IeJ0BaHUIA BKAIOYA/ BbIMNO/IHEHNE 3XOKapAnorpadun, ybTpasByKOBOro nccaeo0sa-
HUA noyek, 6paxvoLedanbHbiX apTePU, NPU HAMUNK KIMHUYECKMX NMPOAB/IEHUN, BbI3bIBAIOLLMX MOA03PEHME Ha aTePOCKIePOTUYECKOE NopaXeHue
COCYANCTbIX 6acceHOB, 6bI1M NPOBe/eHbl KOPOHApPOaHrMOrpadusa, aHrMorpadua NOYeUHbIX COCYA0B, bpaxmoLiedasbHbIX apTEPUI 1 apTEPUn HUXK-
HUX KoHeyHocTel. Cpok HabatogeHna cocTaBui — 36 MecALeB, NepBUYHAA KOHEYHaA TOYKa — HOBbIe C/lyYan PasBUTUA CePAEYHON HeA0CTaTOuHO-
cTn. PesynbTaTbl: AHa/IM3 BEPOATHOCTY PasBUTUA CEPAEYHON HeAOCTaTOYHOCTM NPOAEMOHCTPUPOBA, YTO TaKmne GaKTOpbI, Kak BeAnynHa ppaxuum
BbI6pOCa, % (p=0,04), 3HaueHVe ocHOBaHUsA aopTbl, MM (p=0,049), cTeneHb aTePOCKIEPOTUHECKOTO MOPaXKeHUs CTBOJIA /IeBOV KOPOHAPHOW apTepuu,
% (p=0,013) 1 cTeneHb TAXKeCTV CTeHO3a 3agHel 6OKOBOI BETBM KOPOHapHO apTepun, % (p=0,048) okasbiBan BIUSHUE Ha PUCK Pa3BUTUA CepaeY-
HOWM HeA0CTaTOYHOCTU B OTAA/NEHHOM Nepuoze y NaLuneHToB C nepudepryeckum aTepocknepo3oMm. 3aktoueHue: [poseseHa oLeHKa BepOATHOCTY
PasBUTUA COCYANCTBIX COBLITUIA M He6NAaronpuATHBIX UCXOA0B B TeYeHMe TPex/NeTHero NPOCNeKTUBHOIO HabageHnsA. YCTaHOBAEHO, YTO rocnu-
Ta/mM3auma Mo nosoAy CepAeYHON HeAO0CTaTOYHOCTM B TeYeHVe TpexneTHero nepmoaa nmena mecto y 3,4 % nauveHToB C aTepPOCK/IePOTUHECKNM
ropaXkeHMeM pas/INYHbIX COCYANCTbIX 6aCCeiHOB M MX KOMbMHaLMA. OTMeYeHO, YTO Takue rpynnbl GaKTOPOB, Kak «BenynHa $pakLum Beibpoca %
+ 3Ha4eHMe OCHOBaHWA aopTbl, MM» (p=0,025), «CTeneHb aTePOCKNEPOTUHECKOrO NOPaXKeHWs 3aAHel 60KoBoOM BETBY, % + BeMumMHa GppaKLmm Bbl-
6poca, %» (p=0,046), OKa3biBa/IM BAMNAHNE HA PUCK PAa3BUTUA CEPAEYHOI HEAOCTaTOMHOCTM B OTAA/IEHHOM NEPUOZE Y /WL, FPYMMbl 06Ce40BaHMS.
C ncnonb3oBaHMeM ypaBHEHWI IOMMCTUYECKON perpeccum pa3paboTaHbl OpUrMHaibHble TabnLbl MPOrHO3a, NO3BO/IAIOLME NONYHUTb UHGOPMaLMIO
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Abstract

Aim: To assess the likelihood of developing heart failure during a three-year prospective follow-up and develop a method for its comprehensive
assessment in individuals with atherosclerotic lesions of various vascular beds. Materials and methods: The study included 519 patients with
atherosclerotic lesions of various vascular regions, of which 360 (69.4 %) were men, 159 (30.6 %) were women (mean age 60.0+8.7 years). Results:
Analysis of the likelihood of developing heart failure clearly demonstrated that factors such as the value of the ejection fraction, % (p = 0.040), the
value of the base of the aorta, mm. (p = 0.049), the degree of atherosclerotic lesions of the left coronary artery trunk,% (p = 0.013) and the severity
of posterior lateral branch stenosis,% (p = 0.048) influenced the risk of developing the discussed endpoint in the long-term period in patients with
peripheral atherosclerosis. Conclusions: The probability of developing vascular events and adverse outcomes during a three-year prospective follow-
up was assessed. It was found that hospitalization for heart failure over a three-year period occurred in 3.4 % of patients with atherosclerotic lesions of
various vascular beds and their combinations. It is noted that such groups of factors as “the value of the ejection fraction% + the value of the base of
the aorta, mm.” (p=0.025), “the degree of atherosclerotic lesions of the posterior lateral branch, % + the value of the ejection fraction, %" (p=0.046),
influenced the risk of developing heart failure in the long-term period in the subjects of the survey group. Using logistic regression equations, original
prognosis tables have been developed that provide information on the likelihood of developing heart failure, which can be used in real clinical practice
in patients with peripheral atherosclerosis.
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Introduction

Despite the continuous improvement of diagnostic
methods, optimal drug treatment in accordance with
accepted standards and implementation of new preven-
tive programs, patients with cardiovascular pathologies
still demonstrate a high incidence of adverse long-term
events and outcomes [1].

Atherosclerotic lesions of peripheral vessels are, no
doubt, associated with high risk of heart failure devel-
opment. In general, this association is characterized
by increased left ventricular (LV) afterload due to the
increased stiffness of aortic walls and, as a result, deterio-
ration of coronary blood flow that results in hypertension,

LV hypertrophy, diastolic dysfunction, and the develop-
ment of heart failure [2,3].

High mortality due to heart failure is undoubtedly
caused by cardiac issues and rapid progression of the
underlying disease. According to OPTIMIZE-HF reg-
ister data, about 30 % of individuals with reduced LV
ejection fraction (EF) and 29.2 % with EF >40 % are re-
hospitalized within 90 days after discharge from the hos-
pital [4].

A long-term task related to cardiovascular diseases is
the development of a personalized approach to patients
with atherosclerosis of any vascular territory.

Despite the fact that the prevalence of peripheral ath-
erosclerosis is high, and the patients with this pathology
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belong to one of the most difficult to cure groups, today
we have no reliable scores for qualitative assessment of
long-term prognosis [5].

The issue of treating patients with atherosclerotic
pathology of peripheral arteries requires multidisci-
plinary solutions due to the high risk of adverse vascular
events.

Study objective

To assess the probability of heart failure develop-
ment during a three-year prospective follow-up and to
develop a method for its comprehensive assessment in
individuals with atherosclerotic lesions of various vascu-
lar territories.

Materials and methods

This prospective study included 519 patients (aver-
age age 60.0 = 8.7 years) with atherosclerotic lesions
of different vascular territories and their combinations
(380 men and 139 women) who received treatment in
specialized departments of State Budgetary Institution
of Rostov Region Rostov Regional Clinical Hospital
(GBU RO ROKB). The study protocol was approved by
the local independent Ethics Committee of Federal State
Budgetary Institution of Higher Education Rostov State
Medical University of the Ministry of Health of the Rus-
sian Federation.

Inclusion criteria were as follows: peripheral arterial
diseases in patients that meet the criteria of the recom-
mendations of European Society of Cardiology (ESC)

and the European Society of Vascular Surgeons (EOVS)
for the diagnosis and management of peripheral arterial
diseases (2017) [6]; informed consent form signed by the
patient. Exclusion criteria were as follows: comorbidity
with severe dysfunction of organs and systems; oncologi-
cal and mental diseases; acute infectious processes.

Arterial hypertension (AH) was diagnosed accord-
ing to the Guidelines for the Management of Arterial
Hypertension developed by the European Society of
Hypertension (ESH) and the European Society of Car-
diology (ESC) (2013). [7]. Chronic heart failure was
diagnosed according to the Guidelines “Chronic Heart
Failure (CHF)” developed by the Society of Heart Fail-
ure Specialists of the Russian Cardiological Society
(2016) [8].

Standard laboratory test with lipid panel was per-
formed for all patients. Glomerular filtration rate (GFR)
was calculated using the CKD-EPI formula (2011). The
set of instrumental studies included electrocardiogra-
phy (ECG), echocardiographic examination, ultrasound
examination of kidneys, brachiocephalic arteries (BCA);
if there were clinical signs with suspected atherosclerotic
lesions of vascular territories, coronary angiography,
angiography of renal vessels, BCA and lower limb arter-
ies (LLA) were performed.

Design of this clinical study is provided in Figure 1.

AH was observed in 500 (96.3 %) patients. Hereditary
diseases were registered in 239 (46.0 %) patients, smok-
ing — in 209 (40.2 %) patients (Table 1).

Based on the results of angiographic examination,
the patients were divided into groups depending on the
number and combinations of the affected vessels.

* cbop xano0, anamMHe3a, TaHHBIX 00BbEKTHBHOTO craryca/collection of complaints, anamnesis, objective status

data

* cra”JapTHele JlabopaTopHble uccienosanus/standard laboratory tests

¢ KOMILICKC WHCTPYMCHTAJIBHBIX

1-i1 sTan/
Ist stage

HUCCICIOBAHUN

:ANMEKTPOKAPANOTpahuIeCcKOe HCCIIeIOBaHNUE,

9XOKapauorpaduuecKoe nccieoBaHme, yIbTPa3ByKOBOE HCCIICOBAHUE MOYEK, OpaxuonedalbHbIX apTepuil ,
TPy HAJTUYUHN KIIMHAYCCKUX HpOHBJ’[eHHﬁ, BBIZBIBAIOIIUX TMOJO3PCHUEC HA aTCPOCKICPOTHUCCKOC MOPAKCHUEC
COCYINCTBIX 0acceifHOB OBUIM MPOBEACHBI KOpOHAapoaHTHorpadus, aHrmorpadust IMOYEIHBIX COCYIIOB,
OpaxuorehaabHBIX apTepHil U apTepuil HIKHUX KoHeuHocteit/The complex of instrumental studies included
the performance of an electrocardiographic study, an echocardiographic study, an ultrasound examination of

the kidneys, brachiocephalic arteries, in the presence of clinical manifestations that cause suspicion of

atherosclerotic lesions of the vascular beds, coronary angiography, angiography of the renal vessels,

brachiocephalic arteries and arteries of the lower extremities were performed

2-i1 oran/

2nd stage *aHanu3 pe3ynasTaros/analysis of results

Figure 1. Study Design

* IIPOCIIEKTHBHOE HAOJIOICHHE 32 TTAIleHTaMHI B TGUCHHE TPEX JIET C OLEHKOH KOHEUHBIX TOUeK/prospective
follow-up of patients for three years with evaluation of endpoints
scraTcTUYecKas 00paboTKa MoTyueHHbIX JaHHbIX/statistical processing of scientific data
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Atherosclerotic lesion of one vascular territory was
confirmed in 258 (49.7 %) patients, of two territories — in
171 (2.9 %) patients; of three territories — in 84 (16.2 %);
of four vascular territories — in 6 (1.2 %) patients.

BCA lesion was diagnosed in 199 (38.3 %) patients,
while BCA mono-lesion was confirmed in 4.6 % of cases.

Table 1. Clinical characteristics patients

Atherosclerotic lesions of renal arteries were observed in
103 (19.8 %) patients, of LLA — in 105 (20.2 %) exam-
ined individuals (Table 2).

The second stage of this study included a prospective
three-year follow-up. The patients or their relatives were
contacted by telephone survey.

Parameter n (%)
men/women (n, %) 380/139 (73,2/26,8)
smoking (n, %) 209 (40,2)
burdened heredity (n, %) 239 (46,0)
presence of hypertension (n, %) 500 (96,3)
acute cerebrovascular accident in history (n, %) 98 (18,8)
myocardial infarction in history (n, %) 205 (39,4)
history of lower limb amputation (n, %) 3(0,57)
chronic cerebrovascular insufficiency (n, %) 173 (33,3)
the presence of chronic ischemia of the lower extremities (n, %) 90 (17,3)
history of angina pectoris (n, %) 362 (69,7)
chronic heart failure (n, %) 333 (64,2)
functional class of chronic heart failure
1 FC 135 (40,5)
2FC 166 (49,8)
3FC 32(9,7)
CHEF with low EF (less than 40 %) (n, %) 15 (4,5)
CHF with intermediate EF (from 40 % to 49 %) (n, %) 113 (33,9)
CHF with preserved EF (50 % or more) (n, %) 205 (61,6)
glomerular filtration rate less than 60ml/min/1.73m? 130 (25,1)
presence of diabetes (n, %) 112 (21,5)

Note: FC/functional class of chronic heart failure / CHF/chronic heart failure / EF/ejection fraction
Table 2. Features of atherosclerotic lesions of various vascular beds in patients

Parameter n (%)
damage to one vascular bed 258 (49,7)
damage to two vascular beds 171 (32,9)
damage to three vascular beds 84 (16,2)
damage to four vascular beds 6(1,2)
monolesion (coronary arteries) 225 (43,4)
monolesion (brachiocephalic arteries) 24 (4,6)
monolesion (renal arteries) 3(0,6)
monolesion (arteries of the lower extremities) 4(0,8)
coronary arteries + renal arteries 83 (15,9)
coronary arteries + brachiocephalic arteries 70 (13,4)
coronary arteries + arteries of the lower extremities 5(0,9)
lower extremity arteries + brachiocephalic arteries 12 (2,3)
brachiocephalic arteries + renal arteries 2(0,4)
coronary arteries + brachiocephalic arteries + lower extremity arteries 76 (14,8)
brachiocephalic arteries + lower extremity arteries + renal arteries 2(0,4)
coronary arteries + brachiocephalic arteries + renal arteries 7(1,3)
coronary arteries + brachiocephalic arteries + lower extremity arteries + renal arteries 6(1,2)
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During the period specified, the following events
and outcomes were analyzed: development of transient
ischemic attack, stroke (nonfatal/ fatal stroke), myocar-
dial infarction (MI) (nonfatal/fatal MI), development of
heart failure (HF) (nonfatal/fatal HF), chronic kidney
disease (CKD) (nonfatal/fatal CKD) , hospitalization for
cardiovascular reasons, amputation of lower limb.

Statistical data analysis was performed using a set
of applied statistical programs Microsoft Office Excel
2010 (Microsoft Corp., USA) and STATISTICA 10.0
(StatSoft Inc., USA). Kolmogorov-Smirnov test was
used to assess the type of data distribution; for p >0.05,
distribution was considered to be normal. The data
were presented as M+SD (M — arithmetic mean, SD —
standard deviation) for normal distribution, and as Me
[Q1; Q3] (Me — median, QI and Q3 — first and third
quartiles) for abnormal distribution. Student’s test was
used for a normal distribution of sample, and Mann-
Whitney test and X2 test or Leuven test with F — for
those different from the normal distribution. Besides,
the authors used logistic regression analysis with the
calculation of relative risks (RR) and the determination
of x% the relationship was considered statistically sig-
nificant at p <0.05.

Table 3. Probability of developing heart failure

Results

The development of vascular events and adverse out-
comes was registered in 126 (24.2 %) patients, while hos-
pitalization for new cases of heart failure was confirmed
in 14 (3.4 %) patients.

During the analysis of the heart failure development
probability, such factors as EF, % (p = 0.04), aortic base,
mm (p = 0.049), degree of atherosclerotic lesion of left
coronary artery (LCA), % (p = 0.013), and the severity
of posterior lateral branch (PLB) stenosis, % (p = 0.048),
affected the risk of developing the discussed endpoint in
patients with peripheral atherosclerosis (Table 3).

Based on the data obtained, a nomogram was con-
structed to assess the possibility of heart failure devel-
opment depending on risk factors. Thus, at EF 40 %,
the risk of heart failure development during three year
follow-up was 10 %, at EF 50 % — 7 %. In cases of LCA
trunk stenosis 40 %, the risk of heart failure develop-
ment during three years was 10 %; if the diagnosis of
LCA stenosis 60 % was confirmed, the risk was 40 %
(Table 4).

Two-factor logistic regression analysis allowed defin-
ing a combination of features that had a pathological

*Parameter | BO Estimate OR (ratio) X P
ejection fraction, % 0,21 -0,006 0,03 4,21 0,040
base of the aorta, mm -8,35 0,13 593 3,97 0,049
lesion of the trunk of the left coronary artery, % 0,63 -0,19 0,0001 6,17 0,013
damage to the posterior lateral branch, % -13,2 0,11 1163 3,88 0,048

*p <0,05

Table 4. Nomogram for assessing the risk of developing heart failure within three years, depending on risk factors

ejection fraction, % | 20 - 40 50 _
risk of developing heart failure, % 24 17 10 7 3 1

base of the aorta, mm 25 - 35 40 _
risk of developing heart failure, % 1 3 5 7 17 26

lesion of the trunk of the left coronary artery, % 10 - 30 40 _
risk of developing heart failure, % 1 4 8 10 25 40
damage to the posterior lateral branch, % 50 - 70 80 _
risk of developing heart failure, % 1 2 3 4 9 20

Table 5. The likelihood of developing heart failure, depending on a combination of factors
*Parameter | BO | Estimate | OR (ratio) | X P

ejection fraction, % + aortic base, mm -4,15 -0,07 /0,11 0,04 /234 7,4 0,025
damage to the posterior lateral branch, % + ejection 924 20,09 /0,12 0,05 /1732 49 0,046

fraction, %

*p <0,05
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effect on long-term prognosis, namely, “EF, % + aortic
base, mm” (p = 0.025), “PLV, % + EE %” (p = 0.046)
(Table 5, Figure 2).

Nomograms based on logistic regression equations
demonstrated that, if a patient has an aortic base equal
to, for example, 30 mm and EF 60 %, the risk of heart
failure during three years will be 13 %; in the case of EF

z=exp(-4,15-0,07*x+0,1 1 *y)/(1+exp(-4,15-0,07*x+0,11*y))

I >07
<07
I <06
= <05
<04
<03
[l <02
I <01

OcHoBaHHE A0PTHI, MM

(a)/(a)

v40 % with the same value of aortic base, the risk is 28 %
(Table 6).

Confirmed EF 50% and an atherosclerotic plaque
60% in PLB area lead to the risk of developing heart
failure during three years of 24 %, while vessel occlusion
lead to 41 %. PLB stenosis 50 % and EF 40 % lead to the
possibility of heart failure development 20 % (Table 7).

2=exp(-9,24-0,09%x+0,12%y)/(1+exp(-9,24-0,09%x+0,12*y))

DB. %

° 30 40 50 60 70 80 90 100 110
Il >08
Il <07
0 <05
3BB, % o
Il <01

(6) / (b)

Figure 2. Assessment of the risk of developing heart failure depending on the size of the ejection fraction and the base of
the aorta (a), the magnitude of the ejection fraction and the severity of the lesion of the posterior juic branch (b)

Note: PBV — posterior lateral branch, EF — ejection fraction

Table 6. Nomogram for assessing the risk of developing heart failure depending on the size of the ejection fraction and

the base of the aorta

5 9 8
20 45 29
aortic base, mm
30 56 40
68 52
82 76

Ejection Fraction, %

7 5 4 3
8 6 5 4
16 10 8 6
28 17 13 7
39 24 17 8
54 32 20 9

Table 7. Nomogram for assessing the risk of developing heart failure depending on the value of the ejection fraction and

the severity of the lesion of the posterior lateral branch of the

20 - 40 50

8 7
25 20
damage to the posterior 50 44 33
lateral branch, % o "
69 51
85 68

Ejection Fraction, %

6 5 4 2
17 14 10 8
20 18 16 13
29 24 20 17
34 28 24 20
50 41 33 22
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Discussion

In atherosclerotic lesions of a certain vascular terri-
tory, not only this area of blood supply is at risk. Athero-
sclerosis quite often becomes generalized, and if a patient
has a monofocal lesion, the risk of adverse cardiovascu-
lar events nevertheless remains high.

According to a review of 17 studies involving more
than 10,000 patients with asymptomatic carotid stenosis
(>50%), about 60 % of deaths were directly related to the
existing cardiac pathology [9]. The following cardiovas-
cular events were registered in patients with peripheral
arterial disease during the first year of follow-up: 1.8 % —
death due to cardiovascular causes, 1.4 % — noncardio-
vascular death, 1.9% — acute myocardial infarction,
1% — hospitalization for unstable angina, 0.9 % — isch-
emic stroke, 1.3 % — acute limb ischemia, 1.2 % — ampu-
tation [10].

Results of many studies clearly demonstrated that
patients with peripheral atherosclerosis, even with
adjusted risk factors, remain at high risk of fatal and
non-fatal vascular events (myocardial infarction, stroke,
HF) [11].

Analysis of literature sources demonstrated that exist-
ing models for predicting heart failure have been actively
created and modified over the past decades, while most
of them have been created and validated for patients with
low EF and are used to assess one-year survival. The most
common models are SHFMHFESS, MAGGIC, MECKI,
3C-HE, MUSIC. Thus, SHFM (Seattle Heart Failure
Model) is the most common for assessing the life expec-
tancy of patients with CHF at the outpatient stage. It was
developed on the basis of the PRAISE1 trial and tested in
USA and Italy. [12].

MAGGIC risk score can be applied to patients with
reduced or preserved ejection fraction. The only biomarker
considered by this score is serum creatinine; thus, on the
one hand, it is easily available for common use, however,
on the other hand, its informative value is reduced. [13].

At the same time, none of the presented models is
aimed at assessing the risk of heart failure development
in patients with peripheral atherosclerosis during three-
year period.

It is known that the survival rate of patients with the
new onset of heart failure that requires hospitalization
is about 40% during the first year [14]. According to
a meta-analysis of 60 trials in the period from 1950 to
2016 that included 1.5 million patients with heart failure
with reduced EF in the “stable” phase of the disease, the
total one-year survival rate is 86.5% [15].

Certain established risk factors that determine the
prognosis of patients with regard to the nature and
severity of heart failure include LV EF, functional class of
CHF (NYHA), and appropriate treatment strategy [16].
In addition, one of the main indicators of the severity of
pathological process in patients with heart failure is LV
EE Meanwhile, heart failure can also develop along with
preserved LV EF [17].

Analysis of literature sources revealed that more than
half of the total number of patients with CHF have pre-
served LV EF, and their number continues growing rap-
idly [18]. Results of the Rochester Epidemiological Proj-
ect clearly demonstrated that more than 40 % of patients
with heart failure are diagnosed with LV EF >50 % [19].
According to the EPOCH-CHF study, preserved or
intermediate LV EF in the range of 40-60% was diag-
nosed in more than 50 % of patients [20]. The analysis of
a Canadian study results revealed that above 40 % of the
examined patients had preserved EF [21]. The complex
of such endpoints as total mortality + rehospitalizations
in the groups with reduced and preserved EF had no sta-
tistical differences, while the mortality rate during the
first year in patients with preserved EF was 29 %. [22].
It was found that patients with reduced EF and ejection
fraction >35-40 % had a more favorable prognosis [23].

Based on the results of our study, EF <40 % was regis-
tered in 4.5 % of patients, intermediate EF was observed
in 33.9%, and preserved EF was observed in 61.6 % of
patients. It should be mentioned that EF value had an
effect on the long-term prognosis of patients what is con-
sistent with the literature data. At the same time, in the
course of our study, combinations of factors were pre-
sented that have an effect on the long-term prognosis of
the presented group of patients.

Conclusion

Thus, in the course of a prospective study, it was
found that hospitalization for heart failure occurred in
14 (3.4 %) patients with atherosclerotic lesions of various
vascular territories and their combinations.

It was mentioned that such factors as EF, aortic base,
size of atherosclerotic lesions of LCA trunk, and severity
of PLB stenosis had an effect on the risk of long-term
heart failure development in patients with peripheral
atherosclerosis.

It was revealed that the risk of heart failure was influ-
enced by such groups of factors as EF + aortic base,
severity of PLB atherosclerotic lesions + EE

Based on logistic regression equations prognosis,
original tables were developed allowing to obtain infor-
mation on the possibility of heart failure development
that can be used in real clinical practice in individuals
with peripheral atherosclerosis.
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