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Significance of the N-terminal Fragment of Brain
Natriuretic Peptides in Predicting Ventricular
Arrhythmias in Young and Middle-Aged Patients
with Diabetes and Myocardial Infarction
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North-Western State Medical University named after .I. Mechnikov, Saint Petersburg, Russia

ABSTRACT. Fatal ventricular arrhythmias in patients with diabetes mellitus (DM) in the acute stage of myocardial infarction
(MI) and postinfarction period often cause adverse outcomes. Therefore, the search for new reliable biomarkers in predicting
ventricular arrhythmias in the long term is necessary.

AIM: This study aimed to evaluate the value of N-terminal-pro hormone BNP (NT-proBNP) in predicting ventricular arrhyth-
mias in young and middle-aged patients with Ml and DM-associated ST-segment elevation.

MATERIALS AND METHODS: Seventy-six patients (59 men and 17 women) with DM and MI with ST-segment elevation
(aged 36-59 years; mean 53 + 5 years) were examined. Anterior Ml was diagnosed in 35 patients, and non-anterior Ml was
detected in 41 patients. The DM duration was up to 1 year in 16 patients, 1-5 years in 24, and 5-12 years in 36. Patients were
examined on day 1 after percutaneous coronary intervention (PCI) with implantation of 1-3 stents in the coronary arteries (CA)
and again after 12 months. Holter monitoring, echocardiography, and blood tests for NT-proBNP were performed.

RESULTS: After PCI, ventricular extrasystole (VES) of grades IlI-V according to Lown and Wolf was detected in 21 of
37 (56.7%) patients with DM. The left ventricular ejection fraction (LVEF) was 42% (27%-45%), and the NT-proBNP level was
1127 (790-2530) at a rate of up to 125 pg/mL. After 12 months, VES was noted in 9 of 37 (24.3%) patients. The LVEF was
33% (28%-35%), and the NT-proBNP level was 938 (497-1294) pg/mL. A positive correlation was found between the blood
serum level of NT-proBNP on day 1 after PCl and the number of grade IlI-V VES 12 months later. At an NT-proBNP level of
> 898 pg/mL on day 1 after PCI, the sensitivity of this biomarker in predicting high-grade VES 12 months after Ml in patients
with DM was 100%.

CONCLUSIONS: The NT-proBNP level after PCl in patients with DM and Ml is a reliable predictor of ventricular arrhythmias
over the next 12 months.

Keywords: myocardial infarction; diabetes mellitus; percutaneous coronary intervention; N-terminal fragment of brain
natriuretic peptide; ventricular extrasystole.
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HayuHas cratbs

3HayeHue N-TepMuHanbHOro ¢parMeHTa Mo3roBoro
HaTpUUYpeTUYECKOro NenTupaa B NPOrHo3MpoBaHUU
YKey04KOBbIX HapyLeHUH pUTMa y 60JIbHbIX
caxapHbIM AuMabeToM MONOA0ro U CpeaHero Bospacra
¢ UHdapKTaMu MUOKapaa

Y. Ban, T.W. Makeesa, E.B. 3bbiwesckas, T.[. bytaes, C.A. CanraHos

CeBepo-3anafHblil rocyaapcTBeHHbI MeAMUMHCKUIA YHuBepcuTeT UM. W.W. MeynuKoBa, CaHkT-letepbypr, Poccus

AxkmyansHocme. QaTtanbHble XeNyL04KOBbIE HApYLLUEHUA pUTMa Y BOMbHBIX caxapHbiM auabetom (CL) B ocTpoi cTaguu
WHoapkTa Muokapaa (MIM) n B noCTUH(ApKTHOM Nepuoje YacTo ABNSIOTCA NPUYMHON HEBNaronpuATHBIX UCX0A0B. 3TMM 06-
YCTNOB/EH MOUCK HOBbIX HAZleXHbIX 61IOMapKepoB B NPOrHO3MPOBAHNSA XEeNYL04KOBbIX apUTMUIA B A0NITOCPOYHOI NEPCMEKTMBE.

Llere — oueHnTb 3Ha4YeHne NT-proBNP B NporHo3vpoBaHuu enya04KOBLIX apUTMUIA Y 60JIbHBIX MOJIOAOTO M CpefHero
Bo3pacTa ¢ MIM ¢ nogbeMoM cermenTa ST Ha doHe C[I.

Mamepuaner u memodel. 06cnenoBaHo 76 bonbHbIX CIL (59 MyxumH 1 17 xeHwwuH) ¢ UM ¢ noabeMoM cerMeHTa ST
B Bo3pacte 36—59 net (cpemHuit 53 + 5 ropa). Y 35 GosbHbIX AnarHocTMpoBaHbl nepeatue UM, y 41 — HenepegHue UM.
OnvtenbHocts CLL go 1-ro ropa — y 16; ot 1-ro no 5 net — y 24; o1 5 po 12 netr — vy 36. bonbHele 0bcnepoBanmch
B 1-e CyTKM nocnie YpeCKOKHOro KopoHapHoro BMeluatenbcTBa (HKB) ¢ umnnaHTaumeli 1-3 cTeHTOB B KOpOHapHble apTe-
pumn (KA) n noeTopHO Yepes 12 mecaues. BoinonHsnmcb xontepoBckoe MoHuTopupoBaHue (XM), IxoKI, aHanmsbl KpoBK Ha
NT-proBNP.

Pesynesmamei. TMocne YKB xenynoukosas akctpacuctonma ((K3C) 1lI-V rpagaumit no Jlayhy — Bonbdy BbisBnsnack
y 21 u3 37 (56,7 %) 6onbHbix CL. ®pakuma Bbibpoca nesoro xenyaouka (OB JIXK) coctaBuna 42 % (27-45 %); ypoBeHb
NT-proBNP — 1127 (790-2530) npu HopMe ao 125 nr/mn. Yepes 12 mecsues X3C otmeuanacs y 9 u3 37 (24,3 %) naumeH-
T0B. ®B JI} coctaBuna 33 % (28-35 %); ypoBeHb NT-proBNP — 938 nr/mn (497-1294). Bbina BbisiBneHa NonoxuTeNbHas
KOppesiALMOHHaA 3aBMCMMOCTb MeXay cofiepKaHueM B cbiBopoTKe Kpou NT-proBNP B 1-e cytku nocne YKB 1 kKonuyectBoM
3C -V rpapgaumin yepes 12 mecaues. [lpu yposHe NT-proBNP > 898 nr/Mn B 1-e cytku nocne YKB uyBCTBMTENBHOCTL
AaHHoro buoMapkepa B nporHo3vpoBaHum X3C Beicokmx rpagaumin vepes 12 mMecaues nocie UMy 6onbHbix CLl coctasnset
100 %.

3arxsmoyerue. YposeHb NT-proBNP nocne YKB y 6onbHbix Cll ¢ UM sBnseTca HafexKHbIM NPeauKTOPOM JKenyLo4HKOBbIX
apuTMUIA B TeYeHWe bankaiwmx 12 MecsLes.

KnioueBble cyioBa: MHdapKT MUOKapAa; caxapHbl AMabeT; YpecKoXKHOe KOPOHapHOI BMeLLaTeNlbCTBO; N-TepMUHaIbHbI
dparMeHT MO3roBOro HaTpUNYPETUYECKOr0 NENTUA; KeNyA04YKOBas IKCTPACUCTONA.
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LIST OF ABBREVIATIONS

ESC — European Society of Cardiology
ACS — acute coronary syndrome

CA — coronary artery

CCF — chronic cardiac failure

DM — diabetes mellitus

EchoCG — echocardiography

EF — left ventricle ejection fraction

HF — heart failure

HM — Holter monitoring

LV — left ventricle

MI — myocardial infarction

NT-proBNP — N-terminal fragment of brain natriuretic
peptide

PCl — percutaneous coronary intervention
ROC — receiver operating characteristic
VES — ventricular extrasystole

VT — ventricular tachycardia

INTRODUCTION

As knowledge is obtained, the level of understanding
of factors that can predict the risk of fatal ventricular
arrhythmias, sudden death, and progression of heart failure
(HF) changes. This concept refers to young and middle-aged
patients with diabetes mellitus (DM) because atherosclerotic
lesions of large- and medium-sized CAs occur in this
group 8-10 years earlier than that in the DM group [1],
and the incidence of myocardial infarction (M) is 3-5 times
higher [2, 3]. Moreover, the 30-day mortality rate reaches
11.3% and 5.9% and the 1-year mortality rate is 14.5% and
8.9% in the non-DM group with MI [4].

Natriuretic peptides were discovered in the 1950s-1970s,
among which type B natriuretic peptide (BNP) and its
N-terminal fragment (NT-proBNP) proved to be the most
discussed in cardiology [5]. They are secreted in the heart
ventricles in response to increased myocardial tension
and increased blood volume or pressure and are the most
sensitive markers in diagnosing chronic cardiac failure
(CCF) [6]. The BNP level measured on day 1 after acute
coronary syndrome can be used as a marker of long-term
mortality prognosis [7]. Moreover, only single reports have
revealed that NT-proBNP concentrations are significantly
higher in patients with ventricular arrhythmias than in those
without ventricular arrhythmias [8]. In young and middle-
aged patients with DM and MI, these issues are not covered
enough.

AIM

This study aimed to estimate the NT-proBNP level that
can predict ventricular arrhythmias in young and middle-
aged patients with Ml and DM-associated ST-segment
elevation.
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MATERIALS AND METHODS

A prospective, controlled, non-randomized cohort
study was performed. We examined 76 patients with DM
(59 men and 17 women) aged 36-59 (mean 53 + 5) years
(Table 1).

DM duration of up to 1 year was determined in
16 patients, 1-5 years in 24, and 5-12 years in 36.
Moreover, 31.6% of the patients had a history of MI, and
all patients had grade 1-3 AH. Anterior Ml was diagnosed
in 35 patients with DM admitted with a diagnosis of
acute coronary syndrome (ACS) with ST elevation on
echocardiography (ECG), and non-anterior Ml in 41 patients.
Patients were examined on day 1 after percutaneous
coronary intervention (PCI) with implantation of 1-3 stents
in the CA and again after 12 months. As the control group,
115 young, and middle-aged patients with Ml and ST
elevation without DM were examined. The DM and non-DM
groups were completely comparable in terms of age, sex,
and comorbid diseases.

Echocardiography was performed using Philips EnVisor
(Philips Electronics N.V.), Toshiba Artida (Toshiba Medical
Systems), and Vivid 7 Pro series (General Electric Company)
devices on day 1 after PCl and 12 months later. The study
was conducted according to the standard method using (B)
and (M) scanning modes, pulsed wave and continuous wave
modes, and color Doppler mapping. The left ventricular
ejection fraction (LVEF) was calculated according to
the Simpson method. To quantify local contractility disorders,
the wall motion score index (WMSI) of the left ventricle was
calculated [9, 10].

In the dynamics of the examination, LVEF was assessed
according to the recommendations of the European Society
of Cardiology for the diagnostics and treatment of chronic HF
(2021), namely, (1) CCF with preserved EF (= 50%) (HFpEF),
(2) CCF with moderately reduced EF (40%-49%) (HFmrEF),
and (3) CCF with low EF (< 40%) (HFLEF) [11].

For Holter monitoring (HM), we used a portable
HM “Kardiotekhnika 4000" (Inkart, St. Petersburg) with
a multi-channel recorder, digital recording of information,
and subsequent automatic data processing according to
the attached software package KT-4000. HM analysis
was performed using the Incardio Result v2.0 program
(St. Guidelines for HM in clinical practice [12]. The daily
dynamics of the heart rate was assessed, and ventricular
ectopic activity was evaluated using the VES classification
according to Lown and Wolf (1971) [13] and changes in
repolarization according to the ECG with the calculated
ischemia index and ischemia duration during the day.
The eligibility of patients for HM was determined by
the severity of their condition (classes II-Ill according to Killip
and Kimballe) [14].

The blood serum NT-proBNP level was measured
on the Cobas device using the Elecsys platform (Roche
Diagnostics, USA). The normal value is < 125 pg/mL.
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Table 1. Characteristics of the patients with myocardial infarction
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Parameters Dh,:l 3r706u P Non’; EM1 %OUP |4

Age, years M (SD) 53+5 52+5 0.2822
Sex, m/f, n 59 /17 101/ 14 no data
BMI kg/m?, M (SD) 291+ 4.6 217 £47 0.0855
DM duration, n (%)

up to 12 months 16 (21.1%) no data

1-5 years 24.(31.6%)

> ) years 36 (47.6%)
History of MI, n (%) 24 (31.6%) 20 (17.4%) 0.3829
Anterior M, n (%) 35 (46%) 56 (48.7%) no data
Non-anterior MI, n. (%) 41 (54%) 59 (51.3%) no data
Arterial hypertension, n (%)

Grade 1 32 (62.0%) 72 (62.6%) no data

Grade 2 10 (13.3%) 25 (21.7%)

Grade 3 34 (44.7%) 18 (15.7%)
Acute cardiac failure by Killip classification, n (%)

Class | 48 (63.2 %) 85 (73.9 %) o data

Class Il 27 (35.5 %) 28 (24.3 %)

Class lII 1(1.3%) 2 (1.8 %)
Troponin |, pg/mL, Me (IQR) 4.0 335%000) (3.0 E75[(]JUUU) 0.0015
Total cholesterol, mmol/l, (M + m) 5.58 + 1.53 5.03+1.45 0.0141
Triglycerides, mmol/l, (M + m) 2.18 + 1.31 1.71 £ 1.01 0.0012
High-density lipoprotein cholesterol mmol/L, (M + m) 1.30 + 0.42 1.15+0.32 0.0046
Low-density lipoprotein cholesterol mmol/L, (M + m) Lb + 145 3.66+1.26 0.0334
Glycated hemoglobin, % (M + m) 7.9+178 5.26 + 0.56 0.0001
Creatinine, pmol/L, (M + m) 90.7 + 14.5 89.5+16.7 0.5158
GFR by MDRD mL/min/1.73 m?, (M + m) 66.0 +15.0 78.0 £ 18.0 0.0001

Differences between groups were assessed by
the Mann-Whitney U-test, and a p value lower than 0.05 was
considered significant. Spearman’s coefficient was used to
assess the correlation between NT-proBNP values and HM
parameters.

Receiver operating characteristic (ROC) analysis
indicating the area under the ROC curve (AUC) was
performed to obtain the operational characteristics of event
predictors. Based on the median of the initial NT-proBNP
levels obtained on day 1 after PCI, the maximum sensitivity,
and specificity of the biomarker were determined after
12 months.

RESULTS

HM parameters were analyzed in 37 patients with LVEF of
42% (27%—45%) in the DM group and 42 patients with LVEF
of 46% (37%—49%) in the non-DM group (Table 2).

DOl https://doiorg/10.17816/cardar115243

Furthermore, 3 of 37 patients in the DM group and 17
of 42 patients in the non-DM group did not have ventricular
ectopic activity on day 1 after PCl. Ten patients in the DM
group and five in the non-DM group had grade | ventricular
extrasystole (VES) (< 30/h). In three patients in the DM group,
VES grade Il (> 30/h) was detected.

Most often, in patients with Ml in the DM group on
day 1 after PCI, VES grades IlI-V were detected in 21 of
37 (56.7%) patients. In 12 of 37 patients in the DM group
and 17 of 42 patients in the non-DM group, single polytopic
VESs of = 3 morphological types were recorded. In five
patients in the DM group and three patients in the non-
DM group, paired monomorphic (grade IVa) and paired
polymorphic (grade IVb) VES with a shortening coupling
interval were detected. Moreover, four DM patients in
the DM group had unstable paroxysms of monomorphic
ventricular tachycardia (VT) (< 30 s). In the non-DM group,
no paroxysms, and runs of VT were recorded. In general,
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Table 2. Dynamics of Holter monitoring indicators in patients with myocardial infarction on day 1 after PCl and after 12 months.

Day 1 after PCI

After 12 months

Me indicator (IQR)
DM group Non-DM group DM group Non-DM group
n=37 n=42 P n=37 n=42 p
E:r’g""e heartrate, 75 (48-76) 69 (62-76)  p,=00705 64 (58-71) 69 (62-74)  p,=0.2286
HR at night, bpm 66 (62-73) 62 (56-67) p, = 0.0235 55 (50-65) 64 (59-66) p, = 0.2281
n= 12 n= 17 n= 6 n= 4
VES grade |l 38 (11-730) 12 (5-19) 1770 (4-10890) 38 (20-77)
n=5 n=3 n=2 n=3
VES grade IV 19 (13-57) 1(.1) 539 (5-1073) 1(-1)
n=4 n=1
VES grade V 4 (1=41) 59 (59-59)
Ischemia index, 33775 17 317 32078 3041 migggg
WV - min (20210-94475)  (10185-55712) (8144-40782)  (1358-30075) P37
p, = 0.0329
Ischemia duration P, = 0011
; ' 417(228-942) 305 (203-705) 355 (271-503) 57 (9-189) p,=0.0050
min
p, = 0.0033

Note: p, — is the significance of differences between groups on day 1 after PCI; p, — is the significance of differences between groups after 12 months;
p;— is the significance of differences between the indicator on day 1 and after 12 months in the DM group, and p, — is the significance of differences

between the indicator on day 1 and after 12 months in the non-DM group.

Tabnuua 3. [lnHamuKa axokapavorpaguyeckux nokasatenei u copepxanus B KpoBu NT-proBNP y 6osbHbIX ¢ MHapKTaMn M1oKapaa
W XKeny[o4KoBoi aKkcTpacuctonveii -V rpagaumn

Day 1 after PCI

After 12 months

Parameters DM group Non-DM group DM group Non-DM group P
n=237 n=42 n=37 n=42
p,=0,0010
NT/'prL"BNP 127 614 938 517 p, =0,0054
';Ige r(';Q'R) (790-2530) (4621-1397) (497-1294) (118-989) p; = 0,0004
p, = 0,0001
p,=0,0014
LVEF, % 42 46 33 49 p, =0,0001
Me (IQR) (27-45) (37-49) (28-35) (44-58) p; =0,0227
p,=00184
p, = 0,0008
WMSI 1,65 1,34 1,75 1,31 p,=0,0003
Me (IQR) (1,56-2,0) (1,25-1,80) (1,63-1,93) (1,13-1,81) p,=0,1687
p, =0,0072

20 of 42 (47.6%) patients in the non-DM group had high-
grade VESs.

The ischemia index, that is, an indicator of the depth of
the ST segment depression in patients with DM ranged from
20 210 to 94 475 pV-min (on average, 33 775 pV - min), which

DOl https://doiorg/10.17816/cardar115243

was almost twice as high as in patients with Ml in the non-
DM group (17 317, 10 185-55 712 pV - min).

On day 1 after stenting of the infarct-associated CA in
the DM group, myocardial ischemia persisted, whereas
the ischemia duration ranged from 228 to 942 (average, 417)
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min. In the non-DM group, the ischemia duration after PCI
was shorter and averaged 305 (203-705) min.

The NT-proBNP level in the blood serum of the DM
group was two times higher than that in the non-DM group
(p, = 0.0010). WMSI in the DM group was high, that is,
1.65 (1.56-2.0) in patients with grade 34 lesions, whereas
in the non-DM group, the WMSI was 1.34 (1.25-1.80) in
those with grades 2-3 lesions (p, = 0.0008). In patients
of the DM group with VES grades lll-V, the LVEF was
significantly lower than that in patients without diabetes
(p, = 0.0014) (Table 3).

In the DM group, in young, and middle-aged patients with
MI, large lesion area, and persistent myocardial ischemia
after PCI, high NT-proBNP levels, and VES grades lll-V were
recorded. In the non-DM group, in the presence of WMSI
grades 2-3, persistent myocardial ischemia, but of a shorter
duration, VES grades IlI-V were registered less frequently
and NT-proBNP levels were significantly lower.

After 12 months, the number of high-grade VESs
in the DM group decreased and was recorded in 9 of
37 (24.3%) patients. Thus, in 6 of 37 patients, single polytopic
polymorphic VES were recorded, with 4-10 890 (average,
1770) per day. Two patients had a paired polymorphic VES
with a shortening coupling interval, with 5-1073 (average,
529) per day. Unsustainable (< 30 s) and sustained
(= 30 s) VT paroxysms of 59 per day were recorded in one
patient, whereas the ventricular contraction rate reached
160-196 beats/min (grade V).

The duration of ischemic displacement of the ST
segment decreased from 417 to 355 min (p;, = 0.0050)
and the ischemia index from 33775 to 32 078 pV - min
(p; = 0.0050).

Tom 2, N2 4, 2022
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After 12 months, 7 of 42 patients in the non-DM group
(16.7%) also showed an improvement. Of 42 patients, 4 had
grade Il VESs with a frequency of 38 (20-77) per day.
Three patients had VES grade IV. Unlike the DM group, no
VT paroxysms were recorded in this group. The ischemia
duration was 57 (9-189) min (p, = 0.0033), and the ischemia
index decreased by more than five times (3041, 1358-
30075, pV - min) (p, = 0.0329).

In general, after 12 months, the ischemia index in the DM
group was 10.5 times higher than that in the non-DM group
(p, = 0.0196), and the duration of myocardial ischemia was
six times longer than that in the non-DM group (p, = 0.0111).
Probably, prolonged postinfarction myocardial ischemia in
patients with low LVEF in the DM group was the cause of
life-threatening ventricular arrhythmias.

After 12 months in the DM group, LVEF decreased to
33% (28%-35%) (p, = 0.0227), whereas in the non-DM
group, the EF increased to 49% (44%-58%) (p, = 0.0184).
The blood serum levels of NT-proBNP in the DM group
decreased to 938 (497-1294) pg/mL (p, = 0.0004), which
exceeded significantly the normal value (< 125 pg/mL) and
was higher than that in the non-DM group (p, = 0.0054).
Moreover, in the non-DM group, the NT-proBNP level
decreased to 517 (118-989) pg/mL (p, = 0.0001) and was
almost normalized in some patients.

To assess the NT-proBNP level in predicting ventricular
arrhythmias in patients with Ml and ST-segment elevation,
Spearman’s rank correlation was employed. Table 4 presents
the results of the correlation analysis.

In the DM group, patients with Ml were found to have a high-
level positive correlation between the NT-proBNP level on day 1
after PCI and the number of VESs (r = 0.5796; p = 0.0117),

Table 4. Correlation dependence of NT-proBNP levels on day 1 of myocardial infarction after PCI with Holter monitoring indicators after

12 months
DM group Non-DM group
Parameters
r p r p
Number of VES grades IlI-V 0.5796 0.0117 0.6010 0.0051
Ischemia index (uV - min) 0.5814 0.0003 0.5235 0.0004
Ischemia duration (min) 0.6101 0.0001 0.6458 0.0001

Table 5. Correlation dependence of NT-proBNP levels taken 12 months after myocardial infarction with Holter monitoring indicators after

12 months
DM group Non-DM group
Parameters
r p r p
Number of VES grades IlI-V 0.7685 0.0001 0.5149 0.0084
Ischemia index (uV - min) 0.8108 0.0001 0.3946 0.0097
Ischemia duration (min) 0.8681 0.0001 0.6901 0.0001

DOl https://doiorg/10.17816/cardar115243
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Non-DM group

30.4% 55.7%

2CA 3CA

Fig. 1. Incidence of atherosclerotic coronary arteries in young and middle-aged patients with myocardial infarction with and without DM

DM group Non-DM group

34.3%

25.0%
66.1%

42.9%

1CA 2CA 3CA

Fig. 2. Incidence of atherosclerotic lesions of the coronary arteries
in patients with anterior myocardial infarction

ischemia index (r = 0.5814; p = 0.0003), and myocardial
ischemia duration (r=0.6101; p = 0.0001) after 12 months.

By analogy in the DM group, in patients with Ml in
the non-DM group, a positive correlation dependence of
a high significance was also noted between the NT-proBNP
level and the number of VESs (r = 0.6010; p = 0.0051),
ischemia index (r = 0.5235; p = 0.0004), and myocardial
ischemia duration (r = 0.6458; p = 0.0001) after 12 months.

Correlations between NT-proBNP levels taken after
12 months and HM parameters after 12 months in the DM
group become comparable (Table 5). Thus, a high significantly
positive dependence increased between the NT-proBNP level
and VES grades llI-V (r=0.7685; p = 0.0001), ischemia index
(r=0.8108; p = 0.0001), and myocardial ischemia duration
(r =0.8681; p=10.0001).

After 12 months in the non-DM group, the correlation
between serum NT-proBNP levels and HM parameter values
after 12 months, compared with an acute Ml period, decreases
while maintaining significance. This is most noticeable in
the ratio with VES grades llI-V (r = 0.5149; p = 0.0084) and
ischemia index (r = 0.3946; p = 0.0097).

Probably, this recorded difference is due to numerous
arrhythmias in the postinfarction period in the DM group and
to deeper and more prolonged myocardial ischemia associated
with the peculiarities of CA lesions in diabetes (Fig. 1).

DOl https://doiorg/10.17816/cardar115243

DM group Non-DM group
14.6%
45.8%
61.0% 35.6%
1CA 2CA 3CA

Fig. 3. Incidence of atherosclerotic lesions of the coronary arteries
in patients with non-anterior myocardial infarction

According to the coronary angiography (CAG) results,
the incidence rates of lesions of CAs 2 and 3 were 52.6%
and 23.7% (73.6%) in the DM group and 30.4% and 13.9%
(44.3%), respectively, in the non-DM group.

In anterior and non-anterior Ml in patients with DM,
the incidence rates of multivessel CA lesions were 65.7%
and 85.4%, respectively (Fig. 2, 3).

In the non-DM group of patients with anterior and non-
anterior MI, the incidence rates of multivessel CA lesions
were 34.9% and 54.2%, respectively, which was less than
that in the DM group.

Apparently, after PCI with CA stenting, young, and
middle-aged patients in the DM group, low LVEF,
and high-grade ventricular arrhythmias require
the most complete myocardial revascularization in
the postinfarction period.

To confirm the NT-proBNP levels in the DM group, taken
on day 1 after PCl, the ROC analysis was used to predict
ventricular arrhythmias 12 months later (Fig. 4).

In the plotted graph, the AUC value was 0.8429, which
indicates that the model is effective and has high predictive
power. Serum NT-proBNP levels higher than 898 pg/mL on
day 1 of MI after PCl in the DM group were a predictor of
high-grade VES after 12 months with a sensitivity of 100%
and a specificity of 80%.
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Fig. 4. ROC curve. Model of sensitivity and specificity of NT-proBNP, taken on day 1 after PCl in patients with diabetes mellitus, as

a predictor of VES grades IlI-V in 12 months

In the non-DM group, the AUC value was 0.5000, indicating
that this model is non-functional, and the predictive value of
NT-proBNP is low.

DISCUSSION OF RESULTS

According to Katritsis et al. (2013), after myocardial
reperfusion, and treatment with beta-blockers, runs,
and unstable paroxysms of VT were detected in 56.4% of
the patients with HM, which greatly increased the risk of
sudden death [15]. This is consistent with the results of our
study that the incidence rates of grade Ill-V VESs after PCI
were 56.7% in the DM group and 47.6% in the non-DM group.
After 12 months, the frequency of VESs decreased to 24.3%
in the DM group and up to 16.7% in the non-DM group.

A study supervised by Lekston et al. (2014) proved
that reperfusion is not always successful in patients with
DM and ACS, compared with patients without DM. This
occurred because at least two CAs are affected more
often in DM; thus, repeated PCl or coronary artery bypass
grafting was performed [16]. According to our data, on
day 1 after reperfusion, myocardial ischemia persisted in
the DM group, which duration was significantly longer than
that in the non-DM group. After 12 months, both groups
showed improvement as a decrease in the ischemia index
and myocardial ischemia duration; however, in the DM
group, the ischemia index was 10.5 times greater, and
the myocardial ischemia duration was six times longer than
that in the non-DM group.

The mortality analysis performed by Denisova et al.
(2016) revealed that fatal arrhythmias were more common in
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patients with type 2 DM, who died from ACS, than in patients
with normal carbohydrate metabolism [17].

Maggioni et al. (1993) followed up 8676 patients after M|
for 6 months. In 64.1% of the patients, ventricular arrhythmias
were recorded, and 19.7% of them had high-grade VES and
6.8% of them had VT paroxysms. Moreover, 2% of deceased
patients had rhythm disorders in the postinfarction period
[18]. With follow-up periods of up to 4 years, the prognosis
is relatively favorable. With long follow-up periods, including
the registration of VT paroxysms, LV dysfunction decreased
with EF [19]. In the present study, with a follow-up period of
up to 12 months, the dynamics of LVEF was multidirectional
in the DM group and non-DM group with VES grades Ill-V.
Thus, in the DM group, by the end of year 1 after MI, the LVEF
decreased; in the non-DM group, normal, and moderately
reduced EF values were recorded.

Ephrem et al. (2013) followed up 222 patients during
the rehabilitation period after ACS for 2.3 years. According
to the results of HM, 48% of the patients had VESs, which
were complicated by the aggravation of HF, palpitations, and
syncope in 17.6% of cases. They concluded that polymorphic
VESs occurring at a frequency of < 4/h are prognostically
unfavorable [20].

Structural changes in the heart in the DM group and
those who died from MI were studied by Mayorova et al.
(2011). In the presence of severe atherosclerosis of the CAs,
postinfarction and diffuse small-focal cardiosclerosis,
17.9% of the patients have metabolic myocardial damage
with the formation of diabetic cardiomyopathy, namely,
an increase in heart mass, sharp dilatation of the cavities,
signs of microangiopathy, cardiomyocyte damage, and
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myocardial stroma [21]. According to Akhmedov et al.
(2015) and Elsukov et al. (2015), diabetic autonomic
cardioneuropathy is characterized by the early degeneration
of nerve fibers of both the sympathetic and parasympathetic
systems and may be complicated by the development of
fatal ventricular arrhythmias, sudden cardiac arrest, and
painless MI [22, 23].

Skranes et al. (2016), based on the analysis of 24-h HM
records in 498 patients, revealed that NT-proBNP levels
are significantly higher in patients with VES and complex
ventricular arrhythmias than in those without ventricular
arrhythmias [8]. Using multivariate regression analysis,
Omland (2008) concluded that an increase in the NT-
proBNP level after ACS is associated with a high risk of
fatal ventricular arrhythmias (OR 1.50 [95% OR 1.07-2.12],
p = 0.020) [24].

According to our data, on day 1 after PCl in young and
middle-aged patients with DM and Ml associated with a large
lesion area and persistent myocardial ischemia, high levels
of NT-proBNP, and grades lll-V VES were recorded. In
the non-DM group, after reperfusion, myocardial ischemia
also persisted; however, the frequency of grades IlI-V
VES was lower. The blood serum level of NT-proBNP was
significantly lower in them.
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