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Aim. To study the effect of body mass index (BMI) on the 3-year prognosis of patients after myocardial infarction (Ml).

Material and methods. The study is based on data from a 3-year observation of patients with Ml from the Kemerovo registry of
acute coronary syndrome (n=1366). The characteristics of patients with MI, distributed by the BMI, were determined, the outcomes
were analyzed, the risk factors and predictors for the vascular events and mortality were identified.

Results. Obesity was detected in 32.2% people with Ml (I degree — 22.3%; Il = 7.7%; Ill - 2.3%), lack of BMI at 0.5%, normal
BMI at 20.5%, overweight at 46.9%. Patients with different BMI showed a comparable incidence of recurring Ml. In patients with
normal BMI, when compared with patients with obesity, unstable angina pectoris (UA), heart failure (HF) and strokes developed
often. In patients with normal BMI compared with obese patients, fewer deaths from all causes were recorded within 3 years after
MI. A similar pattern with respect to the group with normal BMI in terms of high overall mortality was obtained among patients with
overweight who had a lower UA. Patients with obesity was favorable in relation to the development of HF, strokes and overall mortality
than patients with overweight. Differences in the 3-year outcomes in the group of patients with MI and underweight were not found
when compared with patients with normal and overweight, however, they had a higher of strokes compared with patients with
obesity. At patients with | degree obesity within 3 years after MI UA, HF, strokes were less. Patients with Il degree obesity, the
maximum frequency of total mortality was recorded. The development of death from all causes during the observation period in
patients with M1 and obesity was associated with: male, smoking, multivessel arterial diseases, non-endovascular reperfusion, acute
HF with M, history of vascular events and angina pectoris; whereas with overweight: multifocal atherosclerosis and arterial hypertension;
with a deficit of BMI: non-reperfusion; with normal BMI: heredity for cardiovascular diseases, dyslipidemia and atrial fibrillation.
Conclusion. 3 years after Ml patients with obesity of the | degree are less likely than patients with obesity of II-1ll deaths from all
causes are recorded; these patients are less likely than patients with normal weight to develop strokes, HF, UA. Thus, patients with Ml
and the presence of | degree obesity are characterized by better survival during 3 years of observation.
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Introduction

According to the postulates of preventive cardiology,
one of the urgent medical and social tasks is the
active identification and modification of traditional
risk factors for cardiovascular diseases (CVD) [1-3].
One of them is obesity, the frequency of which
among the population of developed countries is in-
creasing every year. Today, in the cardiology community,
there are conflicting opinions regarding its influence
on the formation of early and long-term outcomes
in patients with myocardial infarction (MI) despite
the active study of this pathological condition [4-7].

To date, society has formed an idea that obesity
is associated with a high risk of premature death in
the general population, while the maximum number
of adverse outcomes, as a rule, falls on the category
of people who also have other concomitant conditions:
type 2 diabetes mellitus, dyslipidemia, multifocal
atherosclerosis, hypertension, atrial fibrillation (AF),
chronic obstructive pulmonary disease and chronic
kidney disease, osteoporosis and other diseases [8].
At the same time, the role of obesity appears rather
as a driver for the further development of more
severe diseases, which constitute a prognostically
unfavorable metabolic comorbidity. But studies of
some registries of patients with coronary heart disease
(CHD) [9, 10] indicate a possible protective effect of
overweight and obesity in the development of acute
forms of CHD, which is determined by a decrease in
the number of fatal outcomes and recurrent ischemic
events in patients with higher than normal indicators,
body mass index (BMI) values. Some authors explain
this phenomenon by the presence of the so-called
«metabolically healthy» and energy-accumulative
obesity phenotype, other authors speak of the «obesity
paradox», the presence of which and its possible
pathophysiological mechanisms are debatable [11-
14]. The aim of this study was to study the effect of
various BMI indicators on the three-year prognosis
in patients after myocardial infarction, given the
available conflicting data.

Materials and methods

The study was carried out in accordance with the
Declaration of Helsinki of the World Association
«Ethical principles for conducting scientific medical
research involving humans». The study protocol was
approved by the Local Ethics Committee of the Re-
search Institute for Complex Problems of Cardiovascular
Diseases. The design of the work is based on a retro-

spective analysis of the acute coronary syndrome
(ACS) registry with ST-segment elevation in Kemerovo
with a total number of 1,366 patients included in
the registry from 2015 to 2018.

Criteria for inclusion in the study: the presence of
a signed informed voluntary consent; the age of pa-
tients from 18 to 75 years; diagnosis of ST-segment
elevation MI during hospitalization according to
current guidelines [15]. Exclusion criteria: low life
expectancy of the patient (up to one year) due to
the presence of severe concomitant somatic pathology.
After the introduction of inclusion /exclusion criteria,
the total sample of patients for the study was 875
people. The BMI value was not an inclusion /exclusion
criterion, because the data of the initially formed
registry were used, which provided for the continuous
inclusion of patients with ACS.

At the first stage of the study, all patients with Ml
were divided into groups depending on the BMI
value for further assessment of the obesity prevalence.
The obesity group consisted of patients with a BMI
230 kg/m?, while BMI values of 30-34.9 kg/m?
corresponded to grade | obesity, 35-39.9 kg/m?
corresponded to grade Il obesity, and >40 kg/m?
corresponded to grade Ill obesity. The group with
normal body weight consisted of patients with a
BMI of 18.5-24.9 kg/m?, with underweight — with
a BMI <18.5 kg/m?, with overweight — with a BMI
of 25-29.9 kg/m?.

At the second stage of the study, when compared
with a group with normal body weight, we assessed
the differences in anamnestic risk factors, the clinical
course of MI, and treatment tactics in groups of
patients with underweight, overweight, and obesity
according to BMI. Next, we performed endpoint
analysis in all groups within 3 years after Ml [death
from all causes, recurrent M, acute cerebrovascular
accident (ACV), unstable angina, decompensation
of chronic heart failure (CHF)]. We determined
predictors of all-cause death in patients within
3 years after Ml for each group. Registration of
long-term outcomes was carried out using outpatient
documentation, discharge epicrises, referrals for
post-mortem examination, as well as the results
of telephone contacts with patients and/or their
relatives.

Statistical processing of the results was performed
using the Statistica 10.0 software package (StatSoft
Inc., USA). Quantitative indicators are presented as
medians (Me) and upper and lower quartiles (25%LQ;

Rational Pharmacotherapy in Cardiology 2022;18(1)



Myocardial Infarction and Body Weight Index

75%UQ), qualitative indicators are presented in ab-
solute numbers (n) and percentages (% ). The nor-
mality of the distribution was tested using the Kol-
mogorov-Smirnov's test. Differences in the quantitative
indicators of the groups were assessed by the Mann-
Whitney's test. Contingency tables with the subsequent
application of Pearson's 2 test were compiled when
assessing qualitative differences. Binary logistic re-
gression with relative risk assessment, bounds of
the 95% confidence interval, predictor sensitivity
and specificity was used to calculate predictors of
death from all causes within 3 years after MI. The
critical level of statistical significance was taken as
p<0.05.

Results

Obesity was detected in 282 (32.2%) patients.
Body weight deficiency was detected in 4 (0.5%)
patients, normal body weight was detected in 179
(20.5%), overweight was detected in 410 (46.9%).
In the group of patients with obesity according to
BMI, patients with grade | obesity amounted to 195
(22.3%) people; Il degree — 67 (7.7%); lll degree
- 20 (2.3%) patients.

Among patients with obesity, compared with
patients with normal body weight, there were
more women, patients with hypertension, type 2
diabetes, stable angina, but less often there were
such factors as smoking, aggravated heredity ac-
cording to CVD, multifocal atherosclerosis, stroke
and myocardial infarction (Table 1). We note when
characterizing the hospital stage of the registry
study that obese patients were more likely to be
referred for coronary angiography followed by
stenting, and the incidence of multivessel coronary
artery disease was higher. All patients with Ml in
the hospital were prescribed standard therapy in
accordance with clinical recommendations, but
patients with obesity for 3 years after MI, compared
with patients with normal body weight, were sig-
nificantly more likely to take beta-blockers, an-
giotensin-converting enzyme (ACE) inhibitors and
statins. Overweight patients differed from patients
with normal body weight by a lower incidence of
dyslipidemia, smoking and aggravated heredity
according to CVD, a history of stroke and myocardial
infarction, a higher incidence of hypertension and
angina pectoris, and optimal adherence of these
patients to antiplatelet, lipid-lowering and coronary
active therapy for 3 years after M.

77 cases of loss of contact with the patient and /or
his relatives from the non-obese group were not in-
cluded in the calculation of endpoints within 3 years
after Ml, and 69 cases from the obese group. Thus,
the final analysis included 213 patients from the
obese group, 167 patients from the normal weight
group, 4 patients from the underweight group, 345
patients from the overweight group (Table 2). Com-
parison of patients with different BMI showed a com-
parable incidence of developing recurrent MI during
3 years of follow-up. Patients with normal body
weight, compared with patients with obesity, were
more likely to have cases of unstable angina, decom-
pensation of CHF and ACV, but there was a lower in-
cidence of death from all causes within 3 years after
myocardial infarction. A similar fact in assessing the
incidence of death from all causes was found in over-
weight patients when compared with patients with
normal weight, however, the first patients had fewer
cases of unstable angina. At the same time, the group
of patients with obesity was more favorable in relation
to the lower incidence of CHF, ACV, and mortality
from all causes, in contrast to the group of patients
with prior Ml and overweight. Differences in the out-
comes of the patient group with underweight were
not obtained in comparison with normal and over-
weight patients, but a higher frequency of ACV cases
was found in them compared with obese patients.

An additional analysis of long-term outcomes of
M| showed that patients with grade | obesity were
less likely than patients with underweight to have
episodes of ACV, less often than patients with over-
weight, had episodes of ACV, decompensation of
CHF, and deaths from all causes, and also less fre-
quently than patients with normal body weight had
episodes of unstable angina, CHF and ACV. At the
same time, the maximum incidence of death from
all causes within 3 years after myocardial infarction
was found in patients with myocardial infarction and
grade Il and Ill obesity (Table 3).

We used multivariate analysis to determine pre-
dictors of overall mortality within 3 years after Ml
(Table 4). Expected factors associated with overall
mortality for patients with MI and obesity were iden-
tified: male gender, smoking, multivessel coronary
artery disease, failure to perform endovascular reper-
fusion upon admission to the hospital with MI, course
of MI complicated by acute heart failure (AHF), pre-
viously suffered vascular events and angina preceding
the development of M.
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Table 1. Clinical and demographic characteristics of patients with myocardial infarction (n=875)

Parameter BMI=18,5-24,9  BMI>30 kg/m? p*  BMI<18,5 kg/m? p* BMI=25-29,9kg/m? p*
kg/m? (n=179) (n=282) (n=4) (n=410)

Age, years 59 [55,65] 65 [63;68] 0.029 59[57;63] 0.964 62[56;67] 0.449
Male, n (%) 122(68 2) 155 (55.0) 0.005 3(75.0) 0.772 301(73.4) 0.193
Dyslipidemia, n (%) 66 (36.9) 118(41.8) 0.289 2(50.0) 0.591 15(28.0) 0.033
Hypertension, n (%) 81(45.3) 231(81.9) 0.001 0 0.072 287(70.0) 0.001
Type 2 DM, n (%) 24(13.4) 93(33.0) 0.001 1(25.0) 0.505 05 (25.6) 0.588
AFn (%) 37(20.7) 42(14.9) 0.109 2(50.0) 0.157 62 (15.1) 0.098
Smoking, n (%) 149(83.2) 147 (52.1) 0.001 2(50.0) 0.084 228(55.6) 0.001
Family history for CVD, n (%) 88(49.2) 96 (34.1) 0.002 3(75.0) 0.307 34(32.7) 0.001
MFA, n (%) 85(47.5) 14(5.0) 0.001 2(50.0) 0.921 386 (94.1) 0.001
ACY, n (%) 50(27.9) 26(9.2) 0.001 2(50.0) 0334 43(105) 0.001
PICS, n (%) 89(49.7) 69 (24.5) 0.001 0 0.05 119(29.0) 0.001
Angina pectoris, n (%) 95(53.1) 180(63.8) 0.022 1(25.0) 0.267 290 (70.7) 0.001
CHEn (%) 87 (48.6) 126 (44.7) 0.411 1(25.0) 0.351 191 (46.6) 0.652
AHF (Killip 2-4) , n (%) 45(25.1) 62(22.0) 0.435 1(25.0) 0.995 96 (23.4) 0.652
CAGInMI,n (%) 131(73.2) 258(91.5) 0.001 1(25.0) 0.034 13(76.3) 0.414
Multivessel coronary disease, n (%) 92(51.4) 177 (62.8) 0.016 0 0.043 234( 1) 0.203
PCl,n (%) 114(63.7) 210(74.5) 0.014 0 0.01 272 (66.3) 0534
Thrombolysis, n (%) 25(14.0) 51(18.1) 0.246 1(25.0) 0.532 69(16.8) 0.383
Antiplatelets, n (%) 169 (94.4) 274(97.2) 0.138 3(75.0) 0.107 407(99.3) 0.001
Beta-hlockers, n (%) 125(69.8) 255(90.4) 0.001 3(75.0) 0.824 400 (97.6) 0.001
ACE inhibitors, n (%) 91(50.8) 240 (85.1) 0.001 3(75.0) 0.339 403 (98.3) 0.001
Statins, n (%) 69 (38.5) 188 (66.6) 0.001 1(25.0) 0.582 01(73.4) 0.001

* — compared with the BMI 18.5-24.9 kg/m? group

ACE - angiotensin converting enzyme, MI - myocardial infarction, BMI - body mass index, CAG - coronary angiography, MFA - multifocal atherosclerosis, ACV - acute cerebrovascular accident,
AHF - acute heart failure, PICS - post-infarction cardiosclerosis, DM - diabetes mellitus, AF - atrial fibrillation, CHF - chronic heart failure, PCI - percutaneous coronary intervention

Table 2. Three-year outcomes in patients with myocardial infarction depending on body mass index (n=729)

Events BMI 18,5-24,9  BMI>30 kg/m? p  BMI<18,5kg/m? p BMI25-29,9kg/m> p
kg/m?(n=167) (n=213) (n=4) (n=345)

Recurrent M1, n (%) 21(12.6) 26(12.2) 0.914* 1(25.0) 0.464* 49(14.2) 0.616*
0.433t 0.5021
0.540%
Unstable angina, n (%) 78 (46.7) 53(24.9) 0.001* 2 (50.0) 0.892* 93(27) 0.001*
0.253f 0.589%
0.304+
CHE n (%) 23(13.8) 13(6.1) 0.012* 1(25.0) 0.532% 39(11.3) 0.423*
0.128f 0.041f
0.393#
ACV,n (%) 19(11.4) 5(2.3) 0.001* 1(25.0) 0.403* 24(6.9) 0.091*
0.0071 0.018t
0.165%
Death, n (%) 33(19.8) 68(31.9) 0.008* 2(50.0) 0.139* 167 (48.4) 0.001*
0.444t 0.001%
0.950%

* — compared with the BMI 18.5-24.9 kg/m? group, t - compared with the BMI2>30 kg/m? group, ¥ - compared with the BMI<18.5 kg/m? group
BMI - hody mass index, ACV - acute cerebrovascular accident, MI - myocardial infarction, CHF - chronic heart failure

Thus, the presence of obesity in a male patient
with Ml is an unfavorable risk factor for the develop-
ment of a fatal outcome of the disease, compared
with female patients. Factors that, regardless of

gender differences, worsen the long-term prognosis
of a patient after Ml were identified as predictors for
non-obese patients with MI: multifocal atherosclerosis,
hypertension with overweight; failure to perform
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Table 3. Frequency of outcomes in differentiation of degrees of obesity (n=729)

Events BMI<18,5 BMI 18,5-24,9 BMI 25-29,9 BMI30-34,9 p BMI 35-39,9 p BMI>40 p
kg/m? kg/m? kg/m? kg/m? kg/m? kg/m?
(n=4) (n=167) (n=345) (n=159) (n=43) (n=11)
Recurrent M1, n (%) 1(25.0) 21(12.6) 49(14.2) 19(11.9) 0.433* 5(11.6) 0.444* 2(18.1)  0.771*
0.864f 0.8671 0.5621
0.492% 0.646% 0.711%
0.954¢ 0.5448
0.564*
Unstable angina, n (%) 2(50.0) 78 (46.7) 93(26.9) 36 (22.6) 0.202* 13(30.2) 0.418* 4(36.3)  0.634*
0.001f 0.052¢ 0.506*
0.303# 0.605% 0.491+
0.303¢ 0.301¢
0.697*
CHEn (%) 1(25.0) 23(13.7) 39(11.3) 9(5.6) 0.112* 3(6.9) 0217 1(9.0) 0.423*
0.014t 0.228t 0.6607
0.045% 0.390¢ 0.819%
0.746° 0.6418
0.812¢
ACY, n (%) 1(25.0) 19(11.4) 24(6.9) 3(1.8) 0.004* 2(4.6) 0.112* 0 0.087*
0.001% 0.190t 0.237
0.019% 0.569+ 0.366%
0.301% 0.646%
0.468*
Death, n (%) 2(50.0) 33(19.8) 167 (48.4) 45(28.3) 0.345* 16(37.2) 0412* 7(636)  0.634*
0.071f 0.016t 0.001°
0.001% 0.166% 0.320%
0.260° 0.1148
0.014#
* — compared with the BMI<18.5 kg/m? group, * - compared with the BMI 18.5-24.9 kg/m? group, ¥ — compared with the BMI2>30 kg/m? group,
§— compared with BMI group 30-34.9 kg/m?, # - compared with BMI group 35-39.9 kg/m?
BMI - hody mass index, ACV - acute cerebrovascular accident, RMI - recurrent myocardial infarction, CHF - chronic heart failure.

reperfusion and percutaneous coronary intervention
(PCl) upon admission of a patient with Ml for patients
with underweight; and burdened heredity, dyslipidemia
and AF for patients with normal body weight. The
development of death from all causes within 3 years
was more associated with epidemiological and hered-
itary risk factors than with adverse metabolic factors
in patients with M| without obesity. The presence of
grade | obesity in patients with Ml was characterized
by a certain protective effect on the development of
total mortality within 3 years after index MI when
compared with patients with grade Il and Ill obesity.
At the same time, cases of unstable angina, decom-
pensation of CHF and ACV were more common in
patients with myocardial infarction and normal body
weight; ACV, CHF decompensation, and deaths from
all causes were more common in patients with Ml
and overweight than in other groups of patients.
ACV occurred more often in patients with Ml for 3
years with a lack of body weight, compared with
other groups.

Discussion

The work proved that the protective, risky or
neutral effect of obesity on patients with cardiovascular
pathology is pathophysiologically mediated by the
complex effect of biological markers of systemic in-
flammation, the total effect of cardiovascular risk
factors and underlying diseases in the anamnesis, as
well as the metabolic effects of types of adipose
tissue deposition (visceral and subcutaneous) [16].

The present study demonstrates that obesity (grade
lin22.3%, grade Ilin 7.7%, grade Il in 2.3%) was
detected among patients with Ml in 32.2% of cases.
According to our registry study data, obese patients
were represented mainly by women with hypertension
and type 2 diabetes. According to H.J. Buettner et
al. obese patients also had a high prevalence of hy-
pertension (15% higher than in nonobese MI pa-
tients), type 2 diabetes (6% higher than in nonobese
MI patients) [17]. The Russian register «cRECORD-3»
and the works of O.A. Kislyak also showed that the
majority of patients with MI and obesity were females

Rational Pharmacotherapy in Cardiology 2022;18(1)
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Table 4. Predictors of three-year mortality in patients with myocardial infarction (n=729)

Predictors of mortality RR (95% Cl) Sensitivity Specificity p
Patients with obesity

History of angina 3.7(1.92-7.17) 0.868 0.435 0.001
MI with multivessel lesion according to CAG 2.8(1.55-4.91) 0.824 0.435 0.001
Male 1.7(1.09-2.68) 0.676 0.491 0.016
Smoking 1.6(1.02-2.43) 0.632 0.514 0.036
M without PCI 3.2(2.21-4.86) 0.529 0.832 0.001
Ml with AHF Killip I1-1V: 2.5(1.67-3.67) 0.412 0.841 0.001
History of MI 2.0(1.35-3.04) 0.397 0.804 0.001
History of ACV 2.5(1.66-3.91) 0.206 0.944 0.001
Patients with underweight

MI without reperfusion and without the PCI possibility 1.1(1.0-1.1) 0.637 1.000 0.010
Patients with overweight

Hypertension 2.7(1.9-3.5) 0.830 0.440 0.001
MFA 1.5(1.2-2.0) 0.490 0.670 0.001
Patients with normal body weight

Dyslipidemia 1.3(1.0-1.6) 0.300 0.700 0.033
Family history for CVD 2.1(1.6-2.6) 0.270 0.890 0.001
AF 3.8(3.2-4.5) 0.441 0.969 0.001
RR - risk ratio, CI - confidence interval, MI - myocardial infarction, CAG - coronary angiography, MFA - multifocal atherosclerosis, ACV - acute cerebrovascular accident, AHF - acute heart failure,
CVD - cardiovascular disease, AF - atrial fibrillation, PCl - percutaneous coronary intervention

with clinical characteristics similar to those obtained
by us [18, 19]. A study of the Spanish database RE-
NACI (Registro Nacional de Comunidades Indigenas,
2007) of patients with various ACS forms, containing
data on 824 patients, revealed an association of
obesity with risk factors such as angina clinic, prior
to the development of MI, and chronic obstructive
pulmonary disease in history [20]. A study by M.
Kosuge et al found that the presence of obesity was
associated with a higher incidence of smoking and
cardiac arrhythmias in the early hospital period in
3076 patients with myocardial revascularization per-
formed for MI [21].

According to the results obtained in the present
study, patients with M| and obesity were more likely
to be referred for coronary angiography followed by
PCl with coronary artery stenting, despite a higher
number of patients with multivessel coronary ather-
osclerosis. A similar fact was also in work with the
analysis of data from 13,874 coronary angiography
performed as part of ACS, where patients had more
severe forms of coronary artery disease in the presence
of obesity. At the same time, BMI was an independent
predictor of the development of non-fatal Ml in the
long-term follow-up period, along with the absence
of revascularization in index MI [20]. The work of

M. Zeller et al shows the opposite result, namely, the
existing discrimination of patients with Ml and obesity
in choosing PCl as a reperfusion method, as well as
restrictions for such patients in prescribing statins,
beta-blockers, and ACE inhibitors in the hospital. At
the same time, an increase in BMI per unit was asso-
ciated with a 5% decrease in 6- and 12-month mor-
tality rates [risk ratio (RR) was 0.95; 95% confidence
interval (Cl) ranged from 0.93 to 0.98; p<0.001]
[22]. Research by M.H. Seo and W.Y. Lee made it
possible to establish that PCl in patients with Ml and
obesity didn't significantly optimize the prognosis of
this patient category [23], in contrast to patients
with MI without obesity.

The present study demonstrated a favorable three-
year outcome among patients with Ml with obesity,
compared with patients with normal body weight,
who more often developed cases of unstable angina,
ACV, and decompensated CHF. This result is consistent
with the data of the Korean registry of ACS with ST
segment elevation in KAMIR (Korea Acute Myocardial
Infarction Registry score, 2011), where a favorable
prognosis was more often observed in patients with
obesity compared with patients with underweight
[24]. Attempts to systematize 40 studies with 250,152
patients over 3.8 years, undertaken by A. Romero-
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Corral et al, found that patients with obesity (BMI=30-
35kg/m?) had a risk of general [RR=0.93, 95%
Cl=0.85-1.03)] and cardiovascular mortality
[RR=0.97, 95% CI=0.82-1.15)] was lower compared
to those for patients with lower BMI values [25]. We
note that in the era of «pre-reperfusion studies»,
mortality within 12 months after Ml in patients with
obesity and normal body weight didn't differ, and
after a year of follow-up it was lower in the obese
group. In the studies of L. Mehta and D.B. Diercks et
al., optimal survival after invasive myocardial revas-
cularization was also shown in patients with elevated
BMI, regardless of the initial type of MI [26, 27]. In
contrast, the MERLIN-TIMI 36 protocol (Metabolic
Efficiency with Ranolazine for Less Ischemia in Non-
ST Elevation Acute Coronary Syndromes, 2006) in
patients with ACS didn't associate hospital endpoints
with high BMI, while showing evidence of high heart
vascular death rate and recurrent Ml in patients with
normal and low BMI values [28]. A study by C.
Lazzeri et al also revealed a protective effect of obesity
on the development of endpoints only in grade |,
but in patients under 75 years of age [29]. At the
same time, many authors attribute the protective
mechanism of obesity to the fact that an increase in
BMI values increases the diameter of the coronary
arteries and improves myocardial perfusion and its
volumetric blood flow [34-36]. Rea T.D. et al showed
that the risk of recurrent Ml during the first year of
follow-up increases with the severity of obesity in
post-MI patients [30]. At the same time, a large
non-randomized meta-analysis, including 36 studies,
showed that direct revascularization of the infarct-
dependent artery didn't reduce the risk of long-term
death in patients with ACS at high BMI values [23,
25].

The development of deaths within 3 years among
obese patients after Ml in this study was mainly as-
sociated with a history of angina, smoking, Ml and
stroke, as well as with male gender, multivessel coro-
nary artery disease, failure to perform a stenting
procedure and complicated course of Ml in the form
of AHFE AHF as a complication of Ml influenced the
frequency of long-term adverse outcomes in the
group of patients with ACS without obesity according
to the study by W.Y. Kang et al., where they also
found lower serum concentrations of NT-proBNP in
overweight patients [31]. The association of known
risk factors (male gender, smoking, and multivessel
coronary artery disease) was also identified with the

development of adverse endpoints in the long-term
period after Ml in the Gulf RACE-2 registry (Gulf
Registry of Acute Coronary Events, 2012) [32] and
in works of G.A. Chumakova [12, 33]. The work of
Barnaul colleagues also revealed a relationship
between the visceral type of obesity and adverse
long-term outcomes of MI.

According to N.M. Morris et al., the risk of all-
cause mortality predominated in severely obese pa-
tients with low left ventricular ejection fraction in
the absence of restoration of coronary perfusion and
insufficient effect of conservative therapy [34]. In
the present study, we found that the predictors of
overall mortality in patients without obesity were
multifocal atherosclerosis, aggravated heredity in
CVD, AF, dyslipidemia, hypertension, and failure to
perform pharmacological reperfusion in Ml without
the possibility of PCI. The latter is due to the fact that
non-obese Ml patients more often came from remote
regions of the Kemerovo region, where thrombolytic
therapy is the optimal method of reperfusion.

Thus, the significance of diagnosing changes in
body weight (both underweight and overweight
with obesity) according to BMI in assessing the long-
term prognosis of Ml is beyond doubt.

This study demonstrates that there is a certain
«protective» effect in relation to a lower incidence of
death from all causes in patients with myocardial in-
farction within 3 years when grade | obesity is estab-
lished, in contrast to the absence of such an effect
when obesity Il and IIl are established. Apparently,
the lack of unity of views on the prognostic role of
obesity in Ml is due to this. We need to continue
studying the clinical and prognostic significance of
obesity in myocardial infarction using other detection
criteria, including data from radiation methods of
assessment, as well as to determine the possible
pathogenetic mechanisms of the protective effect of
mild obesity on patient survival in the postinfarction
period.

Study limitation: single-center nature of the registry;
the use of BMI as a method for assessing obesity,
which doesn't determine the division into visceral
and subcutaneous components.

Conclusion

Deaths from all causes within 3 years after my-
ocardial infarction are recorded less frequently in pa-
tients with grade | obesity than in patients with
grade II-1ll obesity; these patients also were less
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likely than patients with normal body weight to have
vascular events: cerebral strokes, decompensated
heart failure, unstable angina. Thus, patients with
prior myocardial infarction and grade | obesity are
characterized by better survival during 3 years of
follow-up, compared with other groups of patients
distributed by BMI.
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