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THE RISK OF PREMATURE VENTRICULAR CONTRACTIONS
DEPENDING ON PARAMETERS OF THE LEFT VENTRICULAR
SYSTOLIC FUNCTION AMONG PATIENTS WITH ACUTE
MYOCARDIAL INFARCTION

PW3MK BUHMKHEHH: NIAYHOYKOBOI €KCTPACHUCTOAIL Y IAlli€HTIB
ITICASL TOCTPOro 1IHPAPKTY MIOKapAa B 3aA€SKHOCTI BiA MOKA3HUKIB
CUCTOAIYHOI PYHKIJII AIBOrO IIAYHOYKA

Abstract

Despite the preventive measures taken to
reduce the incidence of coronary heart disease,
cardiovascular diseases remain the leading cause of
death. In patients with acute myocardial infarction
ventricular arrhythmias can be an important
prognostic factor. Identifying of premature
ventricular contractions (PVCs) predictors and
stratifying the risk of life-threatening arrhythmias
development are a complex clinical task.

Purpose of the study. To determine the relative
risk of premature ventricular contractions
depending depending on the parameters of the left
ventricular systolic function among patients with
acute myocardial infarction.

Material and methods. The results of the study
arebasedonthedataobtained from a comprehensive
examination of 120 patients after STEMI: with
premature ventricular contractions (86 patients)
and without premature ventricular contractions
(34 patients). Screening of patients was
carried out at the base of Municipal institution
«Regional medical center of cardiovascular
diseases» of Zaporizhzhia Regional Council
in the period from 2016 to 2017. All examined
persons were comparable by age, social status
and sex (the ratio of men to women was 4 tol).

Results and discussion. The largest area
under the ROC curve (AUC = 0,76, 95% CI 0,668
to 0,829) among the analyzed parameters of
systolic heart function had an indicator of the
left ventricle ejection fraction (LF EF). At the
cut-off point < 54,2% sensitivity was 57,0% and
specificity 85,3%. In the group with STEMI and
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Pe3tome

Hessadxcawuu Ha npo@iraxmuuni 3axodu
w000 3HUNMEHHA 3AXE0pPIOEBAHOCMI HA iWeMiYHY
xX60po0Yy cepuys, cepye8o-cyOUHHI 3aX60PI06AHHA
€ NnpogidHO NPuiUuUHOW cMmepmi. Y nayienmis 3
iwemiuno0 x80p060I0 cepys, AKi nepeHeciu 2o-
cmpuil iHgpapkm miokapda WIYHOULKOE0L apum-
MiIT mMoKHcymvb OYmu 6aNAUBUM NPOZHOCMULHUM
paxmopom. Buasnrenna npedurxmopié WAYHOU-
Kool excmpacucmodnii (MEC) ma cmpamuika-
yisf pu3uKy po36umkKy Hebe3newnux 0aa ixumms
apummiil € cKkaAa0HO010 KAIHIUHOI0 3adayero.

Mema po6omu. Busuauumu 6i0HOCHUIL pu3uk
WAYHOUKO0B0L excmpacucmoJii 6 3aaexcnocmi 6i0 na-
pamempié cucmoniitnol PYHKYIL 16020 WAYHOLKA
Y x8opux 3 zocmpum ingaprmom miokapoa.

Mamepianu ma memodu. I1i0 cnocmepedxcerHnAM
nepebyeanu 41 xeopuit. X6opi ymoero 0yau po3dineri
Ha 08i epynu: nepuia zpyna — X60pi, AKi Mawmsv xXpo-
HiuHY cepyesy Hedocmammuicmb (n = 28), KOHMPOALHA
epyna (n=13)— xeopi, axum 6y.1a 6UKOHAHA OPMOMO-
niYHa MPAHCNJLAHMAULL CePUSL.

Pesynvmamu ma o6z06openus. Hailbinvury nio-
wy nid kpueoro ROC (AUC = 0,76, 95% /11 0,668—-0,829)
ceped aHANI306AHUX NOKA3HUKIB CUCMOJLIYHOL
PynKyil cepya mana Ppaxuisa eurkudy ai6oz20 WrLy-
Hoyka (DB JIIII ). B mouyi gidcikanna < 54,2% uym-
augicmu ckaana 57,0% ma cneyugiunicmov 85,3%.
Yepyni STEMI 3 waAyHOUKOBUMU eKCMPACUCTMONA-
mu 6yau 50 nayienmie 3 @B JIII menwe 54,2% ma
36 suwe 54,2%, 6 epyni STEMI 6e3 JKEC, 6 nayien-
mie maau @B JIII menwe 54,2% ma 28 3 nux 6yau
@B JIII suwe 54,2% 6idnosiono. BionocHuil pusuk
cxkaae 1,59,95% 11 1,26-2,01.
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PVCs were 50 patients with LF EF below 54,2%
and 36 ones above 54,2%, in the group STEMI
without PVCs, 6 patients had LF EF below 54,2%
and 28 ones had LF EF above 54,2% respectively.
Relative risk was 1,59, 95% CI 1,26—2,01.

Keywords: Ischemic heart disease, STEMI,
relative risk, premature ventricular contractions,
left ventricular systolic function.

Knwouosi cnoea: iwemivna xeopoba cepys,
STEMI, 8i0HOCHUIL pu3uk, WIAYHOULKO8A eKCmpa-
cucCmoJgia, CuCmoJaiiHa QYHKYLA 1i6020 WIYHOLKA.

INTRODUCTION

CDespite the preventive measures taken to
reduce the incidence of coronary heart disease
(CHD), cardiovascular diseases remain the
leading cause of death. In patients with acute
myocardial infarction ventricular arrhythmias
can be an important prognostic factor [1].

The spectrum of ventricular arrhythmias
can range from asymptomatic single premature
ventricular contractions (PVCs) to fatal
arrhythmias. In addition, multiple forms of
ventricular arrhythmias can be detected in
patients with coronary artery disease [2, 3].

Of particular importance is the detection
of PVCs among patients who have STEMI.
Prognostic value of PVCs at the present
time remains understudied. The role of
frequent PVCs as a predictor of unfavorable
prognosis was demonstrated in the population
of patients with myocardial infarction [4].

Identifying PVCs predictors and stratifying the
risk of developing life-threatening arrhythmias
is a complex clinical task. It should be noted that
currently there are no powerful and effective
tools to identify markers of malignant ventricular
arrhythmias in the population, and indications
for Holter monitoring require some optimization,
which makes it relevant to study this issue [5].

PURPOSE OF THE STYDY

Todetermine therelative risk of PVCsdepending
onparametersof theleftventricularsystolicfunction
among patients with acute myocardial infarction.

MATERIALS AND METHODS

The results of the study are based on the data
obtained from a comprehensive examination
of 120 patients after STEMI: with premature
ventricular contractions (86 patients) and without
premature ventricular contractions (34 patients).
Screening of patients was carried out at the base of
Municipal institution «Regional medical center of
cardiovascular diseases» of Zaporizhzhia Regional
Council in the period from 2016 to 2017. All
examined persons were comparable by age, social
status and sex (the ratio of men towomenwas4to1).

The criteria for inclusion in the study are male

and female patients age is from 46 to 75 years;
postmenopausal women more than 1 year;
STEMI - 5 day from the onset; informed
consent of patients for further observation.

The criteria for exclusion from the study
are atrioventricular block of the III degree;
permanent atrial fibrillation; revealed congenital
or acquired hemodynamically significant heart
disease; chronic heart failure of the III stage;
decompensated comorbidities; acute inflammatory
diseases or exacerbation of chronic ones; the
left ventricle ejection fraction < 45%; coronary
artery bypass grafting in the anamnesis; cancer.

The patients were divided into groups
after the establishment of the compliance
of patients regarding to the criteria for
inclusion / exclusion from the study

depending on the presence/or absence of PVCs:

- the first group includes 86
patients with STEMI and PVCs
(average age is 60,0 (54,0-66,0) years);

— the second group —consists of
34 patients with STEMI without PVCs
(average age 1is 59,0 (50,0-65,0) years),

Clinical examination of patients. All patients
were thoroughly examined for compliance
with the criteria for inclusion / exclusion.
All patients underwent clinical, laboratory
and instrumental examination according to
the order No 455 of the Ministry of health of
Ukraine dated 03.07.2014. The Verification of
the diagnosis of AMI was performed on the basis
of the ESC/ACCF/AHA/WHF Third universal
definition of myocardial infarction (2012).

ECG monitoring was carried out with calculation
of indicators of heart rate turbulence. Holter ECG
monitoring lasted 24 hours, registration was
carried out with the three-channel Cardiosens-K
(KhAI-Medica, Ukraine), followed by an analysis
of the record for the standard protocol [6].

Echocardiography. Echocardiographic study
was carried out on the Vivid 3 Expert device
(General Electric, USA) in M- and B-modes using
a 3S sensor with a frequency of 1,5-3,6 MHz
by conventional techniques EACVI (European
Association of Cardiovascular Imaging), ASE
(the American Society of Echocardiography).
Determined parameters of the left ventricular
(LV), systolic function: the size of the left
atrium (LA), end-systolic and end-diastolic
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LV volumes (LVVd, LVVs), stroke volume
(SV), calculated the left ventricle ejection
fraction (LV EF) using Simpson’s method [7].

Treatment of patients. Patients were treated
in conformity with the recommendations of ESC
(2012), according to the order No 455 of the
Ukraine’s Ministry of health dated 02.07.2014.
In the group of patients with STEMI was the

following  therapy: systemic  thrombolytic
therapy was performed among 34 (28,3%)
patients, percutaneous coronary intervention

was among 59 (49,2%) patients, combination
of thrombolytic therapy and percutaneous
coronary intervention were among 27 (22,5%)
patients. The follow-up treatment was carried
out with the anticoagulants, antiaggregants,
selective B-blockers, inhibitors of angiotensin
converting enzyme, lipid-lowering drugs.

STATISTICAL PROCESSING
OF THE OBTAINED RESULTS

The obtained data had a different distribution
from the normal, and are presented in the form of
median and inter quartile Me range [Q25—Q75]. The
results of the study were processed by parametric or
nonparametric statistics depending on the sample
allocation using specialized computer applications
Apache Open Office (version 4.1) and PSPP

(version 0.10.2, GNU Project, 1998-2016). While
comparing more than two independent variables,
they used a variance analysis (One-way ANOVA),
followed by a posteriori test. Equality of variances
was checked using Leven’s test. They used the
criterion Scheff while equality of variances in the
studied groups, and they used to test T2-Tamhane
while the absence of equality of variances was. In the
case of distribution of data distinct from normal,
they used the analogue of dispersion analysis by
the Kruskal-Wallis method followed by post-hoc
analysis using the Dunn criterion. The curves
of operational characteristics (ROC — Receiver
Operating Characteristic curve) were constructed
and analyzed, the area under ROC curve (AUC-
Area under the ROC curve) and its 95% confidence
interval (CI), sensitivity (sensitivity, Se) and
specificity (specificity, Sp) were also calculated. The
model was considered to be adequate at statistically
significant at AUC value more than 0,5. Cut off
was determined using Youden index J. Using
the Cut off values, was calculated relative risk.

OBTAINED RESULTS

We analyzed left wventricular systolic
function parameters among patients with
STEMI with and without PVCs. The results are
shown in table 1.

Table 1

The levels of parameter the LV systolic function among patients
with STEMI Me (Q25—Q75), n = 120

Variable Patlelgls =wggl) PVCs Patlent? I:v;tgz;lt PVCs p-level
LA, cm 3,7(3,4-4,0) 3,7(3,4-4,1) 0,73
LVVd, cm? 110,5 (89,7-134,8) 103,2 (86,8-136,6) 0,77
LVVs, cm? 49,8 (37,9-60,0) 42,1 (38,0-50,4) 0,02
LVEF, % 53,1 (48,5-59,6) 60,6 (54,8-66,1) 0,001

There was no significant difference in left
atrium size between the groups of patients
with STEMI and PVCs 3,7 (3,4-4,0) cm vs
3,7 (3,4—4,1) cm in the STEMI without PVCs
group, (p > 0,05). Also, there was no significant
difference in such indicator of LV systolic
function as end-diastolic LV volumes (LVVd)
among the examined persons.

The LVVs among patients with STEMI and PVCs
was 49,8 (37,9-60,0) cm?® and was significantly
higher than against 42,1 (38,0-50,4) cm? in the
STEMI without PVCs group (p < 0,05). The left
ventricular ejection fraction in the group of
patients with STEMI and PVCs was significantly
lower and amounted to 53,1% (48,5-59,6) versus
60,6% (54,8-66,1) in the group of patients with
STEMI without PVCs (p < 0,05).

Further, using two data sets: the first group
of patients with STEMI and PVCs (n = 86) and the
second — STEMI without PVCs (n = 34) performed
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ROC-analysis. The results are presented in table 2.

The largest area under the ROC curve
(AUC = 0,76, 95% CI 0,668 to 0,829) among
the analyzed parameters of systolic heart
function had an indicator of the LV EF. At the
cutoff point < 54,2% sensitivity was 57,0% and
specificity 85,3 % . The average quality of the
model (AUC=0,63;95% CIAUC 0,534 t00,714)
had LVVs. The value of this index relative to
PVCs at the cutoff point > 46,9 cm?in patients
with STEMI sensitivity was 58,14% and
specificity — 70,59% .

Systolic function indices such as LA and
LVVd, although had significant prognostic
value according to ROC-analysis (AUC > 0,5)
for PVCs detection, however, their models were
unsatisfactory (AUC 0,5-0,6).

Using the Cut off values, relative risk was
calculated for analyzed indicators the LV systolic
function. Obtained result shown in table 3.
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Table 2
The cutoff of parameter the LV systolic function for PVCs
Variable Cutoff AUC 95% CI AUC Se, % Sp, %
LA, cm <4,04 0,52 0,431 t0 0,616 87,21% 26,47%
LVVd, cm? <144,7 0,52 0,425 t0 0,610 89,53% 23,53%
LVVs, cm? > 46,9 0,63 0,534 100,714 58,14% 70,59%
LVEF, % < 54,2 0,76 0,668 to 0,829 57,0% 85,3%
Table 3
The relative risk of occurrence for PVCs among patients with STEMI
Variable Cut off RR 95% CIRR
LA, cm <4,04 0,733 0,486-1,108
LVVd, cm? <144,7 1,412 0,890-2,241
LVVs, cm? > 46,9 1,389 1,097-1,758
LVEF, % < 54,2 1,587 1,256-2,006

For variables LA and LVVd the value of RR was
unreliable because 95% CI crossed a RR of 1. In the
group with STEMI and PVCs were 36 patients with
LVVs below 46,9 cm?® and 50 ones above 46,9 cm?,
in the group STEMI without PVCs, 24 patients had
LVVs below 46,9 cm? and 10 ones had LVVs above
46,9 cm?® respectively. Relative risk was 1,39; 95%
CI1,10-1,76. In the group with STEMI and PVCs
were 50 patients with the LV EF below 54,2% and
36 ones above 54,2%, in the group STEMI without
PVCs, 6 patients had the LV EF below 54,2% and
28 ones had the LV EF above 54,2% respectively.
Relative risk was 1,59; 95% CI 1,26—2,01.

RESULTS AND DISCUSSION

Significant reduction of left wventricular
ejection fraction in the group of patients with
STEMI with PVCs 53,1% (48,5-59,6) against
60,6 (54,8-66,1), (p<0,05)inthe group of patients

with STEMI without PVCs indicates deterioration
of LV function in PVCs. The obtained results are
consistent with the results of previous studies,
which showed that the dysfunction of LV was
associated with an increase in the frequency of
episodes of ventricular arrhythmias [8, 9].

We believe that in patients after STEMI, even
with a slight decrease in LV EF and moderate
LV dilation, 24-hour Holter monitoring and
more detailed examination of patients to predict
arrhythmic complications are extremely relevant.

CONCLUSION

1. STEMIwith PVCs patients have lower ejection
fraction than patients without PVCs.

2. The relative risk of premature ventricular
contracts increases in 1,6 times among patients
with acute myocardial infarction with decreased
ejection fraction below 54,2% .
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