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ABSTRACT

The aim: To determine the predictive effect of primary stenting of coronary artery on the dlinical course and features of left ventricular remodeling in patients with acute
myocardial infarction (M) with ST segment elevation and LV diastolic dysfunction (DD) in the remote period (12 months).

Materials and methods: The study included 80 patients with STEMI who undergo primary PCl (group 1) and 20 patients with STEMI who did not undergo myocardial
revascularization (group 2). In both groups, the levels of NT-proBNP were determined, echocardiography, bicycle ergometry; quality of life was determined according to SAQ
questionnaire scales; marked cardiovascular complications. Patients were re-examined after 12 months.

Results: The average level of NT-proBNP for 5 days and 12 months of patients in group 1 significantly decreased — 434.6 36.3 and 122.8 + 4.13 g / ml (p <0.001), indicating
aless pronounced late remodeling of LV in patients undergoing revascularization with STEMI. Diastolic function was evaluated by E/A and DT. After 12 months, the 1st group was
markedly lower than E/A and DT compared to the 2nd — 0.76 = 0.03 and 198 + 47 m /s and 1.49 £ 0.01 and 135, 3 & 2.91 m/s, respectively (p <0.05), which characterizes
a decrease in the parameters of the DD by the type of the relaxation processes of the left ventriculi. Patients in Group 1, according to SAQ scales, had better quality of life and
higher exercise tolerance at I-Il level than patients without revascularization.

Condlusions: In patients with STEMI, after a primary stenting of coronary artery, a significantly lower NT-proBNP level and less pronounced DD manifestations in the long-term
(12 months) period demonstrated a better tolerance to physical activity and improved quality of life, as determined by the SAQ questionnaire and a lower rate of development

cardiovascular complications.
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INTRODUCTION

Initial coronary stent implantation improves the prognosis
for patients with acute myocardial infarction (MI), influ-
encing the left ventricle (LV) remodelling via improvement
of diastolic function, which prevents the heart failure (HF)
with reduced ejection fraction in the future [1]. Possibilities
to diagnose left-ventricular diastolic dysfunction (DD) are
rather limited, thus, this condition often remain not diag-
nosed during significantly long time. There are no specific
clinical criteria featuring this pathology. However, taking
into consideration the pathophysiological mechanisms
related to LV diastolic pressure increase, which leads to
the increasing of the Brain Natriuretic Peptide level, it was
suggested that the level of the N-final fragment - predeces-
sor of the Brain Natriuretic Peptide (NT-proBNP) reflects
the severity of DD in patients with LV preserved ejection
fraction [2]. Analyzing the fluctuation of the NT-proBNP
level, one can evaluate the effectiveness of the conservative
and invasive treatments for these patients. In accordance
with the references, in patients with the ST-elevation myo-
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cardial infarction (STEMI) the NT-proBNP concentration
is lower after performance of initial percutaneous coronary
intervention (PCI) than for patients who received only
conservative therapy [3]. Analysis of the NT-proBNP level
in the group with hemodynamically significant stenosis
showed that it definitely increased in case the quantity of
the damaged vessels increased, reflecting the size of the
myocardial ischemia. Correspondingly, patients having one
damaged vessel definitely had the lower NT-proBNP con-
centration, than those with two- and three-vessels damage
[4]. Thus, the myocardial revascularization has a significant
meaning for the prognosis improvement. Therefore, defi-
nition of the NT-proBNP level is an extremely important
value while detecting the symptomless dysfunction of LV,
as well as while estimating the prognosis and monitoring
of heart failure for these patients [5,6].

In accordance with the theory of ‘open artery, the pa-
tency of infarction- dependent coronary artery plays a
key role in the LV re-modelling in patients with STEMI
[7,8]. Renovation of the blood flow reduces the level of
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myocardial necrosis and spreading of infarction zone, thus
improving prognosis. Besides, the particular importance
is given to the modern ‘microvasculature opening’ theory.
Research results showed that 30% of patients with STEMI,
who received PCI, notwithstanding the full renovation
of patency in infarction-dependent artery (IDA), got the
dilatation of LV only 6 months after MI [9,10]. The reason
for this may be the absence of the blood flow in coronary
microcirculation, so-called ‘no-reflow’ phenomenon,
which, notwithstanding the fully renovated IDA patency,
leads to bigger tissue necrosis and higher frequency of
complications [11-16]. Thus, it is important to identify and
influence in time on main factors, predicting the negative
remodeling of LV after MI, namely: absence of PCI for
blood flow renovation through IDA and microvascula-
ture; MI of the front LV wall; elevated NT-proBNP level
and symptoms of heart failure at the moment and when a
patient is discharged from the hospital [3].

The evaluation of echo-cardiographic DD parameters is
really important for patients with STEMI on the early stage
after PCI, as it can influence negatively on the prognosis.
Among others, this is the detection of the restrictive type
DD with the apparent decrease in the deceleration time
of the early diastolic transmitral flow (DT) to less than
130 ms [17-19]. Several researchers showed that not-
withstanding the correlation of the speed of early to the
advanced transmitral flow (E/A), the DT slowing down
in the post-infarction patients is the sign of the elevated
pressure in the LV and leads to the increase of MI size
[20-22]. This data is confirmed by Nijland E. and al., who
informed that survival rates within one and three years after
MI were only 50% and 22% correspondingly [23]. Poulsen
S.and al. informed about the cardiologic mortality during
the year for 43% of the patients with the pseudo-normal
values of the restrictive DD type at the beginning of the
MI onset [24].

Thus, it is reasonable to suggest that mechanic reperfu-
sion with preservation of the IDA patency may suspend
the process of the pathological LV remodeling or at least
mitigate its negative influence on the LV remodeling, and
improve the prognosis for those patients.

THE AIM

Aim of work - to evaluate the prognostic influence of the
initial PCI on the 12 months left-ventricle remodeling in
patients with STEMI and diastolic dysfunction.

MATERIALS AND METHODS

The research included 100 patients with confirmed STEMI,
who were divided into two groups: 80 patients (1* group)
who have been performed PCI. The proportion of males
was 68.1 %, females — 31.9 %, the mean age — (56.7 £ 7.3)
years. The 2° group consists of 20 patients, who did not
receive myocardial revascularization. This group included
75 % males, 25 % females, the mean age was (66.1 £ 7.3)
years. Revascularization for the 2nd group was not per-

formed due to technical difficulties of CA stenting, late
hospital admission (outwith the reperfusion window
time), patients refusals and so on. Depending on the PCI
performing time, patients of the 1* group were split into
three subgroups. PCI was performed within 12 hours of the
onset of MI symptoms in patients of 1A subgroup (n=>56),
from 12 to 24 hours in patients of 1B subgroup (n=16) and
after 24 hours in patients of 1C subgroup (n=38).

All patients were examined on the 5" day from the begin-
ning of the MI and after 12 months (apart from coronary
angiography). The traditional cardiovascular risk factors
were identified as well as STEMI complications (M1 relapse,
rhythm and conductivity disorders, acute heart failure
and sudden death). Apart from it, on the 21*-28* day the
bicycle exercise was performed to establish the functional
class of post-MI angina by the Canadian Cardiovascular
Society angina (CCSA) classification.

Coronary angiography data (infarction-dependent artery
localization, quantity of the damaged vessels) and PCI
results were analyzed. Effectiveness of revascularization
was evaluated by the TIMI coronary grade flow.

NT-proBNP plasma level was measured.

Transthoracic echocardiography was performed in accor-
dance with the recent 2016 American Society of Echocar-
diography (ASE)/European Association of Cardiovascular
Imaging (EACVI) recommendations in the prevalence
and grade of DD. Diastolic dysfunction was diagnosed by
transmitral early and advanced diastolic filling ratio (E/A
) and deceleration time (DT) of the early transmitral flow.

Quality of life was estimated according to the Seattle
Angina Questionnaire (SAQ) by the following scales: PL
(physical limitation), AS (angina stability), AF (angina
frequency), TS (treatment satisfaction) and DP (disease
perception) [25].

The treatment was performed in accordance with the
ESC guidelines (2017) for Acute Myocardial Infarction in
patients presenting with ST-segment elevation.

All patients received the ASA loading dose — 300 ng;
Clopidogrel - 300 mg, and in case of PCI - additional
loading dose of Clopidogrel - 300 mg in 30 % of patients
and Ticagrelor — 180 mgin 70 % of cases with the following
intake of the double anti-aggregate therapy in the standard
dosage during 12 months; statin-therapy (Atorvastatin
40-80 mg or Rosuvastatin 20-40 mg), and the accom-
panying background medicinal therapy in the form of:
90.2 % - angiotensin-converting enzyme inhibitors (ACEi);
9.8 % — Angiotensin II Receptor Blocker (ARB); 19.6 %
- mineralocorticoid receptor antagonist (MRA); 82.4 % —
B- adrenergic blocking agents; 4.8 % — amiodarone; 45.3 %
- nitrates/sidnonimines. Besides, all patients of the 2-nd
group received the low-molecular anticoagulants during
the first 8 days, and the oral anticoagulants — 4.7 % of the
patients from the both groups, and the patients with the
diabetes received the oral glucose-lowering medications —
32.0 %, insulin - in 5.9 %.

Statistical processing of the data was performed with the
help of the Statistica software and Microsoft Office Excel
2013 packet. The data is represented in the form of the

69



Yurii P. Melen et al.

average meaning and the standard error of the mean (M +
m). The authenticity of the differences between the groups
according to the quantitative characteristics was evaluated
with the help of the Student’s t-criterion (in case of normal
distribution). Differences were supposed to be authentic in
case the significance level was 95 % (p<0.05).

RESULTS AND DISCUSSION

Risk factors in the 1* group were: arterial hypertension —
70.5 %, type 2 diabetes mellitus — 41.5 %, smoking habits
- 40.9 %, hypercholesterolemia — 56.8 % and overweight
(mean body mass index was 29.4 kg/m?). The 2nd group
revealed the similar structure of the risk factors: arterial
hypertension — 80.5 %, type 2 diabetes mellitus - 48.5 %,
smoking habits — 49.9 %, hypercholesterolemia - 66.8 %
with average body mass index of 29,1 kg/m* Medical his-
tory of the 1* group reveled previous MIin 9.1 %, coronary
artery bypass grafting or PCI - in 6.8 %, angina of the
II-III CCSA class — in 15.9 %, atrial fibrillation — in 4.7 %,
stroke — in 4.6 % participants; in the 2nd group: angina of
the II-IIT CCSA class - in 21.4 %, previous MI - in 7.8 %,
atrial fibrillation - y 8.1 %. Thus, in accordance with car-
diovascular risk factors and the anamnestic data the two
groups under research were alike.

Following the coronary angiography, among patients
of the 1st group the infarction-dependent artery were lo-
calized in proximal and medial segments of left anterior
descending artery (LAD) in 21 and 18 patients (26.25%
and 22.5 %) correspondingly, medial segment of circum-
flex artery (CfA) — 4 (5 %) patients, right coronary artery
(RCA) - 37 (46.25 %) patients. In the 2nd group LAD was
occluded in 9 (45 %) patients, CfA - in 1 (5 %) patient,
RCA -in 10 (50 %) patients.

In the 1st group multi-vascular lesioning of CA was ob-
served in 16 (20 %) patients, two-vessels lesioning — in 24
(30 %), lesioning the one infarction-dependent artery was
in 40 (50 %) cases. Complete revascularization (all arteries
with stenosis > 70 % were revascularized) was performed
as the initial PCI in 45 patients (56.25 %). Incomplete
revascularization — stenting of the infarction-dependent
artery only — was performed in 35 patients (43.75 %)
with the further complete revascularization after the 21st
day from the onset of MI by the PCI in 20 (57.1 %) and
coronary artery bypass grafting — in 2 (5.7 %) patients. In
91 % of cases we achieved TIMI 3 flow, in 9 % of patients
- TIMI 2 flow.

In the 2nd group the multi-vascular CA lesioning was
observed in 50% of patients, two-vessel lesioning — in 30%
and lesioning of only one infarction-dependent artery — in
20 % of patients.

NT-proBNP level on the 5-th day from the hospital
admission corresponds to the 2-nd spike in patients with
STEMI and authentically reflects the LV re-modeling
process. Average NT-proBNP level in patients of the 2nd
group on the 5-th day was (1182.6 + 280.8) pg/ml, and
after 12 months lowered to (629.3 + 82.2) pg/ml (p >
0.05). Patients of the 1st group had the significantly lower
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NT-proBNP level on the 5th day and after 12 months cor-
respondingly — (434.6 + 36.3) i (122.8+ 4.13) pg/ml (p <
0,001), which shows the positive influence of myocardial
revascularization on the LV remodeling process after the
MI development.

The E/A ratio and DT in patients of the 1-st group
were (0.87 + 0.05) and (186 + 2.8) ms correspondingly,
and after 12 months - (0.76 + 0.03) and (198 + 4.7) ms
correspondingly, which certifies about the improvement
of LV relaxation processes (p <0.05). The E/A ratio and
DD values of patients of the 2-nd group appeared to be
as follow — (1.37 £ 0.03) and (145.75 + 2.91) ms at the
admision, and (1.49 + 0.01) and (135.3 + 2.91) after 12
months correspondingly, which is characteristic to the
DD increase according to restrictive type (p<0.05). After
12 months the significant difference between two groups
was observed (p<0.01).

Results of the evaluation of diastolic function and
NT-proBNP level in patients of three sub-groups (1A-
1C) showed that postponed revascularization (more than
24 hours from the MI onset) has led to more significant
LV remodeling in the form of the restrictive type of DD
and higher levels of NT-proBNP in the 12 months period
after the MI.

Comparative analysis of CA lesioning and NT-proBNP
level in the 1st group showed the following results: in case
of the multi-vascular CA lesioning the NT-proBNP was
(518.4 £ 19.9) pg/ml; two-vessels — (470.0 £ 10.5) pg/ml;
one-vessel lesioning - (369.8 + 10.69) pg/ml (p < 0.05
between groups). Thus, presence of the residual ischemia
in case of the three-vessels or two-vessels CA lesioning,
even after the successful PCI, is accompanied with the
higher NT-proBNP level, which in future influences the
speed and processes of the LV remodeling. That is why it
is important to evaluate the full revascularization after 12
months by the estimation of NT-proBNP level. The group
of patients discharged from the hospital with incomplete
revascularization (coronary artery stenosis was present
in more than 50% of arteries with the diameter > 2 mm)
comparing to the patients with full revascularization had
the tendency to lowering of NT-proBNP level (126.5+ 7.1)
pg/mland (121.1+ 5.2) pg/ml correspondingly, which can
certify about the effectiveness of full myocardium revas-
cularization in patients with STEMI at hospital discharge.

Seattle Angina Questionnaire (SAQ) data showed that 1st
group patients had better quality of life values comparing
to the 2nd group in distant period after MI.

Patients underwent the bicycle exercise tolerance test
on the 21st-28th day after the STEMI beginning in order
to define the angina functional class (FC). All 2-nd group
patients had III-IV FC angina, while the 1st group patients
had I-II FC. Thus, patients with undergoing PCI had bet-
ter exercise tolerance to the physical loading. Unlike the
patients of the 2nd group whose exercise tolerance did not
change within 12 months.

During the time in hospital the cardiovascular complica-
tions were evaluated. Group without PCI: 2 (10 %) patients
died, in 1(5 %) complete AV heart block developed and in
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1(5 %) was detected ventricular tachycardia. PCI group:
1(1.25 %) patient with inferior MI after PCI developed
transient AV heart block, and in one case paroxysm of
supraventricular tachycardia was detected, which was
treated by intravascular injection of Amiodarone (1.25 %).

Within 12 month the percentage of current complica-
tions for the group with the performed PCI was 15% (3
(3.75%) patients with atrial fibrillation, 5 (4%) — hospital
admission due to worsening of HF, 1(1.25%) — subsequent
MJ, 3 (3.75%) — unstable angina. In group without PCI the
quantity of cardiovascular complications was 66.7%. One
(5.5%) patient died (recurrent MI), 6 (33.3 %) patients had
hospital readmission due to heart failure (50% of them
have atrial fibrillation), 5 (27.8%) patients have unstable
angina (p < 0.05%).

CONCLUSIONS

1. Initial PCI in patients with STEMI leads to the signifi-
cantly lower NT-proBNP level in the 12 months period,
which reflects processes of pathologic LV remodeling,
comparing to the group without revascularization.

2. Echo-cardiolographic features of diastolic function
within 12 months in patients with STEMI and PCI
was characterized with improvement of LV relaxation
impairment and reduction in numbers of akinetic and
hypokinetic segments. The group without PCI had
markedly distinctive LV remodeling in the form of re-
strictive type of DD and reduction of LV ejection fraction
from 55.0+4.5 to 45.3+ 0.6%.

3. During the first year of observation the patients with
STEMI and PCI showed higher quality of life, with
the sufficient exercise tolerance of the 1-2 angina FC,
comparing to the group without revascularization (3-4
angina FC), and lower quality of life, according to SAQ
scales.

4. In the group of patients without PCI there were more
cardiovascular events (66.7%) comparing to PCI group
(15%) (p<0.05%) within 12 months from the STEMI on-
set, which certifies about the worse prognosis in patients
with STEMI without revascularization.
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