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Abstract

Objective. To study the effect of achieving the target level of total cholesterol (TC) and low-density
lipoprotein cholesterol (LDL—C) on the parameters of local vascular stiffness and the development of chronic
heart failure (CHF) in patients with ST-elevation myocardial infarction (STEMI). Design and methods. The
study included 80 patients with myocardial infarction with ST segment elevation (STEMI) aged 35 to 65 years.
On the 7-9" day of STEMI, at the 24" and 48™ weeks of treatment with atorvastatin 40-80 mg clinical symptoms
of heart failure were analyzed, the lipid profile and brain natriuretic peptide (BNP) were determined. Ultrasound
of the common carotid arteries using high-frequency RF signal technology was performed. Depending on the
effectiveness of treatment with atorvastatin, patients were retrospectively divided into 2 groups: 40 people
who reached the target level of LDL—C (highly effective therapy, HET) and 37 patients who did not reach
the target level of LDL—C (relatively effective therapy, RET). Results. In patients who reached the target
LDL—C level, the initial BNP values were 115,2 pg/ml, with the regression by 34,5 % at follow-up (p = 0,03).
There was no significant change in the RET group. In the HET group, a decrease in IMT, an improvement in
distensibility parameters, a decrease in local PWV and stiffness index of common carotid arteries, were found.
Based on the 6-minute walk test, only patients in HET group showed an increase in exercise tolerance after
24™ week (p = 0,04). Also, individuals who did not reach the target LDL—C level, showed a decrease in the
quality of life 27,4 % (p = 0,03). Patients in the HET group showed no negative dynamics. Conclusion. We
showed that at the long-term follow-up after STEMI, the achievement of the target LDL cholesterol values
was accompanied by a significant improvement in the parameters of local rigidity of the main arteries, and a
decrease in BNP level, as well as by more favorable course of CHF.
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Pesrome

Leab ucciaenoBaHusi — U3YYUTh BIUSHUE TOCTHKCHHS [EJIEBBIX 3HAYCHHUI OOIIEro XojJecTepuHa
(OXC) n XC nunonporenHoB Hu3kon mnotHocTu (XC JIITHIT) na nmapaMeTpsl TOKaabHONW COCYAUCTON
PUTHIHOCTH M Pa3BUTHE CHUMIITOMOB XPOHUYECKOH cepaeuHoil HenmoctatouHocTH (XCH) y 6G0mbHBIX
nHdapkToM Muokapaa ¢ nogbemom cermenTa ST (MMnST). Martepuaasl 1 meToasl. B nccienoBanue
BKuroueHo 80 6ompHBIXx UMnST B Bo3pacte ot 35 mo 65 net. Ha 7-9-e cytku UMnST, 24-it u 48-ii He-
Jlensx JiedeHus aropsactaTuHoM 40—-80 MI manueHTaM ONpEeAeIIsI YPOBEHD JIUIUAHOTO CIEKTPa U MO3-
roBoro Harpuityperudeckoro nentuaa (BNP). Taxxe mpoBoauim yasTpa3ByKoBO€ HCCIEIOBaHUE OOIINX
COHHBIX apTEPUl C IPUMEHEHNUEM TEXHOJIOITMH BbICOKOYacTOTHOTo curHana RF. C nmomMoibio pa3nndHbIxX
METOJWK aHaTH3UpOoBaIH KauHndeckne cumntomsl XCH. B 3aBucuMoctr ot 3¢ (HeKTUBHOCTH JICUCHHS
aTOpBACTAaTUHOM OOJIbHBIE ObUIH pa3feieHbl Ha 2 rpynmnbl: 40 4yeaoBeK, JOCTUTIIHX LIeJIEBOTO YPOBHS
XC JITTHIT (rpynma BeicokoddhekTuBHON Tepanuu, BOT), n 37 O0AbHBIX, HE JOCTUTIINX IEJEBHIX 3HA-
yenuit XC JITTHII (rpynmna otHocuTensHo 3¢ dexTuBHol Tepanuu, OOT). PesyabTarsl. Y O0NBHBIX, J10-
crurmmx neyieBbix 3HadeHnit XC JITTHII, ncxoansie 3nauennst BNP cocrasuiu 115,2 nr/mi, B pe3ynbra-
Te jJeueHus BolsBIeH perpecc Ha 34,5 % (p = 0,03). B rpynne ODT 3naunmoit auHamuku He Ob110. [Ipn
BOT ormeueHo cHmkeHHE TOMUIIMHBI KoMIUiekca uHTUMa-mMenua (TKHM), ynyumenue napamMeTpoB pac-
TSOKUMOCTH, YMEHBIIEHNE JIOKAIbHOW CKOPOCTU pacnpocTpaneHus mynbcoBoii BonHbl (CPIIB), a Takxke
MHJIEKCA KECTKOCTH OOMIMX COHHBIX aprepuii. [1o pesynapratam TecTa ¢ MECTUMHUHYTHON XOIb00N TOIBKO
6onpHbIe Ipynnsl BOT nponeMoHcTprupoBain yBelnuueHUe TOJIEPAHTHOCTH K (PU3HUECKOI Harpyske yxke
¢ 24-i1 menenu (p = 0,04). Taxxe y nun, He gocturmux nenesoro yposas XC JIITHII, ormeueno cHu-
KeHHe KauecTBa ku3HU Ha 27,4 % (p = 0,03). ¥V nauuentos rpynnsl BOT orpunarenbHOl AMHAMUKY HE
BBISIBJICHO. 3aKJjI04eHune. B HacTosieM ncciieoBaHuH OKa3aHO, YTO JOCTUKEHHE 1IEJI€BbIX 3HAYCHUN
XC JITHII y 60onpHBIX, epeHecminx MMnST, B oTnaneHHOM mepuojie CONMpoBOXKAAIOCH HE TOIBKO 3HAYH-
MBIM yJIy4YlICHHUEM [1apaMeTPOB JOKAIbHON PUTHIHOCTH MaruCTPalbHBIX apTepUil U CHIXKEHUEM YPOBHS
BNP, Ho u 6osee 6maronpusTHbIM TedeHHeM pa3Busineiics XCH.
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Introduction

A comprehensive study of etiopathogenesis mech-
anisms of cardiovascular diseases (CVDs), including
coronary heart disease (CHD), has allowed solving
problems of their treatment and prevention success-
fully. However, according to prognoses, despite sig-
nificant achievements, cardiovascular pathology will
remain the main cause of death at the global level for
the next 20 years [1]. The incidence of ST-segment
elevation myocardial infarction (STEMI) in Euro-
pean countries varies from 58 to 144 people per 100
thousand of the population per year [2]. It is known
that one of the most important components of STEMI
treatment is lipid metabolism correction. Low-density
lipoprotein (LDL) reduction leads to a directly pro-
portional reduction of cardiovascular risk [3], and has
a positive effect on adherence to treatment and long-
term prognosis.

Objective to study the influence of achieving the
target values of total cholesterol and low-density lipo-
proteins on the parameters of local vascular stiffness,
and the development of symptoms of chronic heart
failure (CHF) in patients with STEMI.

Design and methods

An open, single-center, prospective, compara-
tive, controlled clinical research included 80 patients
with STEMI. Sixty-eight men (85 %) and 12 women
(15 %) were examined, average age was 50.9 = 8.4
years, body mass index (BMI) was 27.1 (24.5; 29) kg/
m?, blood pressure values were 115 (110; 125) and 76
(70; 80) mmHg; 55 % (69 patients) had a history of
arterial hypertension (AH); 53 % (66 patients) were
smokers. The criteria for inclusion in the research were
age of patients from 35 to 65 years; the 2nd-4th days
of STEMI; the presence of hemodynamically signif-
icant stenosis (more than 50 %) of only one coronary
artery (infarct-related artery), confirmed by coronary
angiography (CA).

Exclusion criteria were repeated and recurrent
acute myocardial infarctions; hemodynamically relat-
ed stenosis (more than 50 %) of two or more coronary
arteries, and of the left main stem (more than 30 %);

severe and/or paroxysmal forms of disturbance of heart
rate and conduction; CHF in the history of FC III-1V
according to NYHA; uncontrolled AH; liver failure
or an increase in the level of bilirubin more than 1.5
times from normal values; active liver diseases or an
increase of transaminase activity by more than 3 times;
chronic kidney disease higher of Stage 3A; individu-
al intolerance of statins; severe concomitant diseases
precluding participation in the study.

The research protocol and primary documentation
were approved by the Local Ethics Committee (FS-
BEI HE Penza State University). All patients signed
an informed consent prior to inclusion in the program.
Clinical trial identification number is NCT02590653
(clinicaltrials.gov).

Treatment within the framework of study was
started in the first 24-96 hours from the onset of the
disease, the duration of observation and treatment was
48 weeks. Patients took Atorvastatin-TEVA® 40-80 mg
per day (Teva Pharmaceutical Industries Ltd., Israel).

A comprehensive clinical and instrumental exam-
ination was carried out on the 7th-9th day of STEMI,
and in the 24th and the 48th weeks of treatment:
measuring of alanine aminotransferase (ALT), as-
partate aminotransferase (AST), creatine phosphoki-
nase (CPK), total cholesterol (TC), low-density li-
pids (LDL-C), high-density lipoprotein cholesterol
(HDL-C), triglycerides (TG), brain natriuretic pep-
tide (BNP). Biochemical parameters were evaluated
using an OLYMPUS AU 400 device (OLYMPUS
CORPORATION, Japan).

Local stiffness was evaluated with common ca-
rotid artery (CCA) ultrasound imaging using the RF
technology. The study was carried out according to
the guidelines of the Mannheim Protocol [4], using
a high-frequency linear sensor (13—14 MHz) of the
MyLab 90 ultrasound scanner (Esaote, Italy). The
following parameters were determined: local systolic
pressure (loc Psys), local diastolic pressure (loc Pdia),
pressure at a local point (P (T1), amplification pressure
(AP), compliance coefficient (CC), distensibility co-
efficient (DC), o and B stiffness indices, augmentation
index (Aix), local pulse wave velocity (PWV), and
carotid intima-media thickness (CIMT) [5].
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Using the Minnesota Questionnaire, the progres-
sion of CHF symptoms and their impact on the quality
of life on the 7th-9th days, and after 48 weeks have
been studied [6].

The clinical symptoms of CHF in patients were
analyzed using the clinical assessment scale (CAS,
modification by Mareev V. Yu., 2000) on the 7th-9th
days, and after 48 weeks. The results were correspond-
ed to FC I (< 3 points); FC II (46 points); FC III (7-9
points); and FC IV (> 9 points) [6].

CHF was also evaluated by tolerance to physi-
cal activity during the six-minute walk test every 12
weeks. According to the results of the covered distance,
the functional class of CHF was set [6].

For statistical processing of the research results,
a licensed version of the STATISTICA 10.0 program
(StatSoft, Inc., USA) was used. With a parametric
distribution, the values were presented in the form of
mean value and standard deviation (M + SD); the Stu-
dent’s t-test was used for the analysis of related and
unrelated groups. With nonparametric distribution,
the values were presented by the median (Me) and
interquartile scatter in the form of the 25th and 75th
percentiles. To test the null hypothesis, the Wilcoxon
rank test for related and the Mann-Whitney test for
unrelated groups were used.

Using the above statistical methods, the statistical
reliability of the data was estimated using tables of
critical values. The differences were considered sta-
tistically significant at p < 0.05.

Research results

In the course of this research, three patients have
dropped out for the following reasons: death on the
16th day due to a myocardial rupture; one patient died
in the 10th month of observation due to acute heart
failure; and one patient did not follow the schedule
of visits of the research center.

Depending on the effectiveness of treatment with
atorvastatin, namely, the achievement of the target
values of LDL—C by patients to study the dynamics of
individual clinical and laboratory parameters, and arte-
rial stiffness indicators, the patients were divided into
two groups. Forty patients who reached the LDL—C
level of less than 1.8 mmol/L and/or reduction by 50 %
from the initial indicators were included in the highly
effective therapy (HET) group, and 37 patients who
did not reach the LDL—C target values were combined
into the relatively effective therapy (RET) group. It
should be noted that patients were comparable in age,
gender, anthropometric and anamnestic data, as well
as in concomitant therapy (Table 1).

Among the individuals who made up the HET
group, 26 (65 %) patients received the maximum daily
dose of atorvastatin. The parameters of lipid metab-
olism and BNP dynamics in patients of both groups
are presented in Table 2.

The TG indices in both groups were within normal
values before the start of the research, and they did not
significantly change by the completion of the obser-
vation. However, in the group with the achievement
of the target values of low-density lipids, the level of

COMPARATIVE CHARACTERISTICS OF GROUPS OF PERSONS «<HET» AND «RET» fable !
Indicator «HEIT: f;;) up «REIT: ?%;;)up p
Age, years 51.4+9.8 52.2 (49; 62) NS
Men, n (%) 33 (82.5%) 32 (86.5%) NS
Women, n (%) 7 (17.5%) 5(13.5%) NS
Weight, kg 82.3 (75;91) 84.1+12.6 NS
Height, cm 1729+ 7.2 171.3+9.2 NS
BMI, kg/m? 26.9 (25; 29) 28.2+43 NS
HTN, n (%) 25 (62.5%) 22 (59.5%) NS
Burdened inheritance, n (%) 12 (30%) 11 (29.7%) NS
Tobacco smoking, n (%) 33 (82.5%) 27 (72,9 %) NS
SBP (mm Hg) 114 (110; 120) 112.3+10.2 NS
DBP (mm Hg) 75 (65; 75) 70 (65; 75) NS
HR 67+7.8 65 (60; 70) NS

Note: HET — group of highly effective lipid-lowering therapy; RET — group of relatively effective lipid-lowering therapy; BMI—
body mass index; HTN — hypertension; SBP — systolic blood pressure; DBP — diastolic blood pressure; HR — heart rate; p— significant
difference between 7-9th day and 48th week, NS — non-significant differences.
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Table 2
THE LIPID PROFILE AND THE LEVEL OF BNP IN THE COMPARISON GROUPS
«HET» group (n = 40) «RET» group (n=237)
Indicator p p
7-9 days 48 weeks 7-9 days 48 weeks
TC, mmol/l 62+1.4 3.5+£0.8 0.01 57+1.1 4.1 (3.7;4.8) 0.01
HDL-C, mmol/l 1.2(0.9; 1.4) 1.1(1.0; 1.3) 0.01 1.2 (0.99; 1.4) 1.2+0.3 NS
LDL-C, mmol/l 43(2.9;5.2) 2.0+0.5 0.01 3.5(1.8; 4.0) 2.8(2.5;3.2) 0.01
TG, mmol/l 1.2 (0.7; 1.7) 1.2 (0.9; 1.5) NS 1.1 (0.6; 1.6) 1.5+0.5 NS
BNP, pg/ml 115.2 (42.8; 144.2) | 75.4(16.8;89) | 0.03 | 101.8 (46; 137.5) | 78.2(20.2; 74.8) | NS

Note: HET — group of highly effective lipid-lowering therapy; RET — group of relatively effective lipid-lowering therapy; TC —
total cholesterol; HDL — high-density lipoproteins; LDL — low-density lipoproteins; BNP — brain natriuretic protein; p — significant
difference between 7-9th day and 48th week, NS — non-significant differences.

JAHAMMKA MOKA3ATEJEN JIOKAJIBHOM )KECTKOCTHU OBILIIAX COHHBIX APTEPHI1 fule
N TOJIUHBI KOMIIVIEKCA UTHTUMA-MEJIUA B I'PYIIITAX CPABHEHU S
«HET» group «RET» group
Indicator p p
7-9 days 48 weeks 7-9 days 48 weeks
CIMT, pm 7243 +125.3 602.5+109.7 [0.0001| 697 (581;832) 681.2 +134.9 NS
DC, 1/xPa 0.02 (0.02; 0.03) | 0.03 (0.025; 0.04) | 0.02 | 0.02 (0.01; 0.025) |0.02 (0.02; 0.025)| NS
CC, mm*xPa 0.90 £0.28 0.93+0.31 ur 0.87 (0.69; 1.1) 0.98 £ 0.42 NS
Index a 4.2 (3.8;5.4) 3.1(2.5;4.8) 0.01 5.1(4.7;6.2) 4.8 (4.5;5.9) NS
Index 8.4 (7.6;10.2) 7.4(5.9;8.1) 0.01 93 (7.1;11.1) 8.6 (6.9;10.9) 0.02
PWV, m/s 7.1(6.2;7.9) 5.4(4.3;6.8) 0.03 7.6 (6.8; 8.7) 7.4 (6.5; 8.2) NS
Loc Psys, mmHg 104.4+9.2 107.5(102.3; 112) | NS 106.8 £ 12.1 109.2 £ 11.7 NS
Loc Pdia, mmHg 70 (70; 80) 75 (70; 80) NS 70 (65; 80) 79.5 (75; 80) 0,03
P (T1), mmHg 102.4 (95; 107.2) 103.1£10.4 NS |100.4 (96.8; 107.5) 104.8 £11.6 NS
AP, mmHg 1.7 (1.1; 3.5) 4.2 (2.8;7.1) 0.0001 2.4 (1.2;4.3) 6.1£2.9 0.0001
Aix, % 1.4 (-1.1;2.9) 4.7 (3.2;6.5) 0.0001 1.7+3.9 51+29 0.0003

Note: p — significant differences between the values of the indicators at 7-9 days and 48 weeks.

HDL—C reduced by 7.8 % (p < 0.01). The BNP level
in patients of the RET group was 101.8 pg/mL before
treatment, and it was 78.2 pg/mL after 48 weeks; no
reliable dynamics was found. In patients who reached
the target values of LDL—C, the initial BNP values
were 115.2 pg/mL, and 75.4 pg/mL after treatment.
The reduction of this laboratory parameter was ob-
served from the 24th week (p = 0.04), and there was
a regression by 34.5% (p = 0.03) by the end of the
observation.

It is proved that the CIMT value is an important
indicator characterizing the risk of developing cardi-
ovascular complications. The CCA ultrasound imag-
ing using the RF technology allows conducting the

measurement of this indicator with high accuracy
due to high resolution and operator independence of
the method.

The regression of CIMT in patients with target and
lower values of atherogenic lipids during treatment is a
logical and explainable result. The extensibility of the
arterial wall, local PWYV, as well as indices reflecting
true vascular stiffness, had reliable dynamics only in
the HET group (Table 3).

According to the results of the six-minute walk
test, there was no change of the covered distance in
the RET group, and patients of the HET group showed
an increase of tolerance to physical activity from the
24th week (p = 0.04) (Figure 1).
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Figure 1. Distance covered according to 6 minute-walk test
in patients in the “HET” and “RET” groups
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Figure 2. Evaluation of the CAS values
in patients of the “HET” and “RET” groups
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When studying the results of the Minnesota Ques-
tionnaire, there was a decrease in the quality of life
by 27.4% (p = 0.03) in patients who did not reach the
target level of LDL—C. There was no negative dynam-
ics in patients of the HET group.

When assessing the clinical symptoms of CHF by
CAS, STEMI was revealed on the average of 1 (0; 1.5)
point in the RET group on the 7th-9th day; it was 1
(0; 2) point (p > 0.05) after 24 weeks of observation,
and by the end of therapy it was 2 (1; 3) points (p =
0.01). In patients of the HET group, the average level
of points did not undergo significant dynamics, and
initially it was 1 (0; 1) point; it was 1 (1; 2) point after
24 weeks, and by the 48th week of observation it was
1 (1; 2) point. A detailed description of the functional
classes of CHF in the comparison groups is presented
in Figure 2.

Discussion

Cardiovascular diseases (CVDs) hold a leading
position among the causes of mortality in the devel-
oped countries of the world. In Europe, more than
four million people die from heart and blood vessel
diseases, and their complications per year. Thanks to
the introduction of modern methods of early diagno-
sis, and invasive and drug methods of treatment, many
patients survive after the first episode of CVD, but are
in the ultra-high-risk group of relapses for life. Da-
ta of multicenter research indicate that a decrease of
TC and LDL-C level in patients of the above group
is directly connected with a clinically and statistically
significant reduction of the risk of death from cardio-
vascular pathology [7, 8]. This determines the method-
ology of this research with division of STEMI patients
in groups depending on the effect of atorvastatin on
LDL—C level. A meta-analysis of the results of 26 ran-
domized clinical trials involving more than 170,000
patients indicates that with a decrease of LDL—C level
by 1 mmol/L, there is a decrease of mortality: from
all causes by 10 %, from CVD by 20 %, from the risk
of coronary complications by 23 %, and from stroke
by 17% [9].

Initially, higher absolute values of atherogenic li-
pids have been revealed in the HET group (Table 2),
and a more significant regression of these parameters
was revealed after 12 months of treatment. In general,
the LDL—C level decreased by 2.1 mmol/L (—52.5 %,
p <0.01) in the HET group. In patients of the RET
group, the regression was 0.71 mmol/L (-20.4 %, p <
0.01). Our results indicate a dose dependent effect of
statins on the level of LDL—C, since 65 % of patients
have received the maximum daily dose of atorvasta-
tin in the HET group. The above results are consistent

with recommendations confirming a direct proportional
dependence of the dose, and the degree of decrease of
LDL—C and cardiovascular risk [10].

Literature review data on changes in the concen-
tration of HDL—C during treatment with HMG-CoA
reductase inhibitors are controversial. A number of
studies have shown that lovastatin and pravastatin
increase HDL—C by 10 %, simvastatin by 14 %, ator-
vastatin by 2—4 %, and may even lower HDL—C. It
follows from some studies that statins that are less ef-
fective in lowering LDL—C (fluvastatin) have a more
pronounced effect on the concentration of HDL—C.
In accordance with this hypothesis, atorvastatin in
low doses increases the level of HDL—C, but is able
to reduce their concentration during intensive therapy
[11, 12]. We have found a similar pattern: along with a
significant decrease in total cholesterol and LDL, the
level of HDL—C decreased by 0.09 mmol/L (-7.8 %,
p <0.05), and the average values amounted to 1.07
(1.0; 1.29) mol/L in the HET group after 12 months
of observation.

It is known that an increase in arterial stiffness,
regardless of other factors, entails a risk of heart fail-
ure [4, 5]. Initially, with increasing stiffness of the
vascular wall, cardiac afterload increases, resulting in
diastolic dysfunction, left ventricular hypertrophy and
diastolic heart failure. An increase in the rigidity of
the great vessels leads to a shift of the reflected wave
from diastole to late systole, which entails a decrease
in diastolic pressure, and, consequently, deterioration
in coronary perfusion [13]. The processes described
above in a STEMI patient are only aggravated due
to the inclusion of many compensation and activa-
tion mechanisms components of the renin-angioten-
sin-aldosterone system and hypersympathicotonia, in
response to an acute decrease in stroke volume and
cardiac output [14].

The research results suggest that most factors of
cardiovascular risk realize their influence through a
change in the elastic properties of the vascular wall
[15]. Therefore, an assessment of the structural and
functional properties of large arteries can give an idea
of the effect of one or more factors on the course and
prognosis of a post-myocardial infarction period.

It is customary to evaluate elastic properties of
arteries by the PWV parameter. H. Tomiyama et al.
showed that PWV is an independent predictor of car-
diovascular complications in patients with acute cor-
onary syndrome, measured upon admission to the
hospital [16].

It was found that PWV in the carotid artery sig-
nificantly decreased by 16% (p < 0.05) in STEMI
patients with target LDL—C after 12 months.
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The ARIC study [17] is devoted to the study of
carotid stiffness parameters in coronary heart disease
in 15,792 patients aged 45 to 64 years. It was proved
that the stiffness of the carotid arteries was signifi-
cantly worse in patients with coronary artery disease
compared with healthy individuals of a similar age.

In this study, the parameters of local stiftness of
the carotid arteries were investigated in detail. It was
found that in all patients with a very high cardiovas-
cular risk, regardless of the achievement of the target
values of atherogenic lipids, the carotid artery exten-
sibility improved assessed by DC, but the stiffness
index B, as well as the local augmentation index and
augmentation pressure in the carotid artery decreased.

The development of CHF in patients after STEMI
determines the prognosis, duration and quality of life,
as it increases morbidity and mortality by 3—4 times
[6]. As part of the Framingham Heart Study, it was
demonstrated that a high concentration of cholester-
ol in the blood is associated with a high risk of CHF
[6, 18]. The administration of statins in patients with
an existing coronary pathology led to a decrease in
the incidence of CHF by 9-45 % in addition to cor-
rection of lipid metabolism [19, 20]. The results of
several prospective randomized trials indicate that
more intensive therapy with HMG-Co-A reductase
inhibitors reduced the hospitalization rate by 27 %
due to the development of heart failure symptoms
in patients with the medical history of CHD without
chronic heart failure [21].

In recent years, very controversial data on the
benefits of statins in CHF have been published [22].
However, there are a number of effects that explain
their impact on the pathophysiological mechanisms
of CHF, and can affect the symptoms and prognosis.
One of them is improving endothelial function, and
as a result, restoring its barrier function, vasodilation,
reducing ischemia of the heart and kidneys. In addition,
antithrombotic, anti-inflammatory, and antiprolifera-
tive effects contribute to the regression of myocardial
hypertrophy and slower atherogenesis [23].

To control the symptoms and severity of CHF in
STEMI patients, BNP level analysis and the six-minute
walk test were used. It was revealed that the achieve-
ment and maintenance of the target values of LDL-C
probably caused a regression of the objective parame-
ters of the chronic heart failure developed after STEMI.
An effective lipid-lowering therapy was accompanied
by improved quality of life for patients according to
the Minnesota Questionnaire. The decrease in the
quality of life in patients who did not reach the target
values of LDL—C is associated with the dissatisfac-
tion of patients with socio-economic aspects and their
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participation in the life of family and friends, as well
as a decrease in the positive emotional perception of
life in these patients.

In the HET group, a significant decrease in BNP
and an increase in exercise tolerance were registered
after 24 weeks, while maintaining the achieved result
in the 48th week of observation.

The PWYV dependence on the CHF severity was
investigated. The higher PWYV values were found in
patients with CHF compared with the control group of
healthy individuals. In addition, a decrease in arterial
extensibility and a progressive decrease in compli-
ance were associated with an increase in the severity
of CHF [21, 22].

In our study, the achievement of the target values
of atherogenic lipids was accompanied by a signifi-
cant improvement in the properties of the vascular
wall. Apparently, the regression of local PWV and an
increase in the extensibility of the main arteries indi-
rectly affected the quality of life of STEMI patients,
which is confirmed by the results of testing patients
using the Minnesota Questionnaire and assessing the
severity of CHF by the CAS.

A retrospective analysis of the CAS results in both
groups showed almost the same ratio of patients with
FC I CHF, and patients who did not have CHF symp-
toms (Figure 2). In the 24th week of observation, 50 %
RET group patients belonged to FC II, and there were
less than 10% (p < 0.05) patients in the group with the
achievement of target lipids. The number of RET group
patients decreased to 38 %, while, on the contrary, it
rose to 20% in the HET group after two years treat-
ment. However, in the group of less effective therapy,
individuals (10 %) appeared whose clinical picture of
CHF corresponded to FC III. After 48 weeks, the pro-
portion of patients who did not have manifestations
of CHF in the group of highly effective therapy was
35 %, while in patients with less effective statin ther-
apy this parameter approached 10 %.

Conclusions

One of the most important tasks in the treatment
of patients with STEMI is successful secondary main-
tenance therapy, which implies prescribing drugs that
affect pathogenetic mechanisms of CHD, and the ef-
fective control of their use. In the present study, it
was shown that the achievement of the target LDL-C
values in patients who underwent STEMI was accom-
panied not only by a significant improvement in the
parameters of local rigidity of the main arteries and a
decrease in the BNP level, but also by a more favora-
ble course of developed chronic heart failure.
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