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"POFHOCT U4ecKoe 3Ha4yeHue KapaualbHbIX ¥UPOBbLIX Aeno
Y nauueHToB C uwieMuYyecKkon 6onesHbio cepaua

0. M. Ypacses, A. B. Conosbesa, A. B. Yeckngos™, A. A. DunnmoHoBa,
E. A. Hukndoposa

PAsaHcKui rocyaapcTBeHHbIA MeAULMHCKWIA YHUBepCUTET MMeHM akadeMuka W. [1. MaenoBa, PasaHb, Poccuickan QOegepauma

AHHOTALNA

BgedeHue. OrvipeHue ABNAGTCA OOHUM M3 BeyLLMX GaKTOPOB pUCKa pPasBUTUA CEpAEYHO-COCYANUCTLIX 3aboneBaHNM.
B HacToALee BpeMA HaMbBOMbLUMI Hay4YHbIN MHTEPEC NPeACcTaBAAIOT NIOKa/bHble OEN0 MPOBOM TKaHU KaK BO3MOMKHbIV
MopQonoruyeckmii cybetpat pasBuTMA OaHHOM rpynnbl 3aboneBaHui. Hapagy c TpagMUMOHHBIMK (aKTOpaMM pUCKa,
M3MEeHeHMe TONLLMHBI 3NUKapanansHoro xupa (M) u MexnpeacepaHov neperopogkm (MIM) npu ee nMnoMatose MoXKeT
BbITb PAaCCMOTPEHO B KaYECTBE €LLe 0HOro GaKTopa pucka HebnaronpuATHOro CepAeYHO-COCYAMCTOr0 NPOrHo3a.

Llene. U3yunTb 3HaueHme TonwmHbl 3K 1 TonwmHel MMM Kak MapKepoB KapAMOBACKYIAPHOM0 PUCKaA MPY ULLEMUYECKOM
bonesHu cepaua.

Mamepuanel u Memodel. B nccnefoBaHme BKNoYeHo 116 yenoBek ¢ MweMU4ecKon 60ne3Hbio cepaua (55 MyHumnH
(47%) v 61 eHwwmHa (53%), cpepHun BospacT — 68 [61; 72] net). OueHmBanach TonwmHa I u MM ¢ noMoLblo
3XoKapawuorpaduu. poBoAMAMCL OLEHKA 4acToTbl HebnaronpuATHbIX ucxodoB MeTopoM KannaHa—Meviepa, aHanus
ROC-KpmBbIx. Pasnuuna cumtany ctatucTuyecky 3HaummsiMm npu p < 0,05.

Pesynbmamei. B rpynne nauueHToB ¢ HECTabMMLHOM CTEHOKapAMeN Noporosoe 3HavueHue ToswmHbl MMM cocTaBuno
0,7 cM (p < 0,001), noporosoe 3HauyeHue TonwmHbl I — 0,8 cM (p < 0,001); B rpynne nauueHToB ¢ MHYAPKTOM MMOKapaa —
0,7 cM (p < 0,001) 1 0,8 cm (p < 0,001) cooTBeTCTBEHHO. B rpynne nauMeHTOB ¢ HECTabU/LHOW CTEHOKapaMen 3HaueHue
TonwmHel MMM > 0,7 cM (x2 = 10,3, p = 0,0013) 1 3HaueHue TonwmHbl 3K > 0,8 cM (2 = 10,89, p = 0,001) neMoHcTpupytoT
HebnaronpuATHLIA NPOrHO3 MO CPaBHEHWIO CO 3HAYEHWAMW MOKa3aTeNied HWUMKe MOporoBbiX. B rpynne nauueHToB
C MHDApKTOM MUOKapha 3Ha4eHue TonwmHbl MMM > 0,7 cM (2 = 8,4, p = 0,005) 1 3K > 0,8 cM (2 = 9,66, p = 0,0019)
AEMOHCTPUpYIOT He6NaronpUATHBIA MPOrHO3 MO CPABHEHMIO CO 3HAYEHMAMM NOKa3aTeNen HUMKe NOpOoroBbiIX.

3aknoyeHue. MNpy HeCTabWUNbHOM CTEHOKAPAMM U UHAPKTE MMOKapaa 3Ha4eHue ToswwmHbl MMM > 0,7 cM (p = 0,0013
un p = 0,005 cootBetcTBeHHO) M 3K > 0,8 cM (p = 0,001 n p = 0,0019 cooTBETCTBEHHO) [EMOHCTPUPYIOT HE6AroNpPUATHLIN
MPOrHO3 N0 CpaBHEHWI0 6o/ee HU3KMMM NoKa3aTenamMu. PekoMeHayeTcs onpepenats TonwmHy I u MMM npu axokapavorpadum
B Ka4ecTBe [0MOSHUTENbHBIX MapKEPOB HEBNaronpUATHOrO NPOrHo3a NPy ULLIEMUYECKOM BonesHM cepaua.

KnioueBble cnoBa: uwemuyeckas 6onesHb cepoua; OJcupeHue; 3nUKapOUasTbHbId JCUp; JIUNOMamo3 MexcnpedcepoHoll
nepe2opodKu
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Prognostic Significance of Cardiac Fat Deposits
in Patients with Coronary Heart Disease

Oleg M. Uryas'yev, Aleksandra V. Solov'yeva, Aleksey V. Cheskidov™*,
Anastasiya A. Filimonova, Ekaterina A. Nikiforova

Ryazan State Medical University, Ryazan, Russian Federation

ABSTRACT

INTRODUCTION: Obesity is one of the leading risk factors for the development of cardiovascular diseases. At
present, of the greatest scientific interest are local deposits of adipose tissue as a possible morphological substrate for
the development of this group of diseases. Along with the traditional risk factors, one more risk factor for a poor prognosis
of cardiovascular disease can be a change in the thickness of the epicardial fat (EF) and of the interatrial septum (IAS) in
case of its lipomatosis.

AIM: To study the significance of EF and of IAS thickness as markers of cardiovascular risk in coronary heart disease.

MATERIALS AND METHODS: The study involved 116 individuals with coronary heart disease (55 men (47%) and
61 women (53%), mean age — 68 [61; 72] years). Thickness of EF and IAS was evaluated by the method of echocardiography.
The frequency of poor outcomes was evaluated using Kaplan—Meier method, ROC-curve analysis. The differences were
considered statistically significant at p < 0.05.

RESULTS: In the group of patients with unstable angina, the threshold value of IAS thickness was 0.7 cm (p < 0.001),
and of EF thickness — 0.8 cm (32 = 10.89, p = 0.001), in the group of patients with myocardial infarction — 0.7 cm
(p < 0.001) and 0.8 cm (p < 0.001), respectively. In the group of patient with unstable angina, IAS thickness > 0.7 cm
(x2 =10.3, p=10.0013) and EF thickness > 0.8 cm (32 = 10.89, p = 0.001) demonstrate a poor prognosis in comparison
with the parameters below the threshold values. In the group of patients with myocardial infarction, IAS thickness
> 0.7 cm (y2 = 8.4, p = 0.005) and EF > 0.8 cm (32 = 9.66, p = 0.0019) demonstrate poor prognosis in comparison
with the parameters below the threshold values.

CONCLUSION: In unstable angina and myocardial infarction, the value of IAS thickness > 0.7 cm (p = 0.0013 and
p = 0.005, respectively) and of EF thickness > 0.8 cm (p = 0.001 and p = 0.0019, respectively) present a poor prognosis
compared to lower values. It is recommended that EF and IAS thickness be determined in echocardiography as an additional
marker for a poor prognosis in coronary heart disease.
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LIST OF ABBREVIATIONS

AF — atrial fibrillation

AH — arterial hypertension

APD — anteroposterior dimension
AUC — area under curve

BMI — body mass index

CEP — combined end point

CHD — coronary heart disease
CVDs — cardiovascular diseases
EchoCG — echocardiography
EDD — end diastolic dimension
EF — epicardial fat

EjF — ejection fraction

INTRODUCTION

Cardiovascular diseases (CVDs) are the leading
cause of death in economically developed and many
economically developing countries [1, 2]. One of the
leading factors of cardiovascular risk is obesity a
chronic disease associated with excessive accumulation
of adipose tissue in an organism [3, 4]. The results
of scientific studies of the last decade increasingly
demonstrate identification of metabolic phenotypes of
obesity, of the greatest interest being metabolically
unhealthy phenotype with predominance of deposition of
visceral fat [5, 6]. In this context, it seems relevant to
search for quantifiable specific markers and/or variants
of metabolically unhealthy phenotype. One of the markers
may be excessive amount of visceral cardiac fatty tissue;
among cardiac fat deposits of highest clinical interest
are epicardial fat (EF) and lipomatosis of the interatrial
septum (IAS) [7, 8].

EF is the accumulation of adipose tissue between
the myocardium and the visceral pericardial leaf. In
the domestic and foreign literature of recent years,
a sufficient amount of data have been accumulated
confirming the role of epicardial fat in the initiation and
progression of cardiovascular pathology. Thus, it has
been established that increase in the thickness of the EF
to more than 0.4 cm, determined by echocardiography
(EchoCG), can be used in evaluating cardiovascular risk
in patients with CVDs and is associated with abdominal
obesity in young people [7-9]. A systematic review,
including 12 studies and 1983 patients, was devoted to
the study of the relationship between increase in the
thickness of the EF and elevated levels of the cerebral
natriuretic peptide/N-terminal fragment of the precursor
of the cerebral natriuretic peptide in individuals
with metabolic diseases. In this study, a statistically
significant relationship was found between the thickness
of the EF and elevated levels of the cerebral natriuretic
peptide/N-terminal fragment of the precursor of the
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ESD — end systolic dimension

HC — hip circumference

IAS — interatrial septum

IVRT — isovolumetric relaxation time
IVS — interventricular septum

LA — left atrium

LV — left ventricle

LVPW — left ventricle posterior wall
RA — right atrium

RV — right ventricle

WC — waist circumference

cerebral natriuretic peptide, and the prospects for a
noninvasive method of measuring the EF thickness in
the diagnosis and prognosis of heart failure have been
determined [10].

In a number of works of foreign authors it has been
shown that increase in the IAS thickness is associated
with accumulation of fat tissue in the IAS at the level
of oval fossa of more than 10 mm-20 mm thickness
in transverse dimension [11, 12]. Histologically, this
thickening is the result of fatty dystrophy of cardiac
myocytes [12—14]. Despite the fact that this cardiac fat
deposit is less studied than EF, some works attempted
to study the relationship of IAS lipomatosis with CVDs.

Initially, IAS lipomatosis was described in literature
on an example of separate clinical cases. Lipomatous
hypertrophy of the IAS was studied on autopsy, but later
on works appeared that demonstrated the interrelation
of coronary atherosclerosis with fatty deposits in the IAS,
and a strong correlation relationship was established
between lipomatosis of the IAS and development of atrial
fibrillation (AF) in patients above 65 [15, 16].

Thus, in the population-based study Stroke
Prevention: Assessment of Risk in a Community, clinical
and laboratory correlates of IAS thickening were studied
in 384 patients [17]. According to the data obtained,
risk factors for the development of atherosclerosis
(smoking, arterial hypertension,) had a weak association
with the IAS thickening, no relationship was found
between thickening of the IAS and atherosclerotic
vascular diseases (coronary artery disease (CHD),
cerebrovascular heart disease, aortic atherosclerosis),
which shows the need to continue research in this
direction.

Based on the above, we think it necessary to conduct
studies for determination of the thickness of EF and IAS
as independent prognostic factors of cardiovascular risk
in patients with CVDs.

The aim of this study to study the significance
of thickness of the epicardial fat and thickness of the
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interatrial septum as markers of cardiovascular risk in
coronary heart disease.

MATERIALS AND METHODS

The clinical data of patients hospitalized in the
emergency cardiology department of the City Clinical
Hospital of Emergency Medical Care (Ryazan) in the
period from 01/03/2022 to 31/05/2022 with diagnoses:
unstable angina or myocardial infarction, were analyzed.

The study was approved by Local Ethics Committee
of Ryazan State Medical University (Protocol No. 3 of
2020, November 11).

Inclusion criteria: verified diagnoses of myocardial
infarction and unstable angina; signed Informed consent.

Exclusion criteria:

- heart defects with considerable hemodynamic
disorders;

- cardiomyopathies;

- acute renal failure;

- hepatocellular failure;

- pronounced respiratory failure;

- current oncological disease;

- pregnancy;

- severe mental disorder;

- non-optimal visualization in EchoCG (‘echo-
window’).

In total, 116 patients were included (55 men (47%)
and 61 women (53%), mean age 68 [61; 72] years). Fifty
one percent of patients (n = 59) were diagnosed with
unstable angina (group 1), 49% (n = 57) with myocardial
infarction (group 2). With this, all patients had the
diagnosis of AH and received treatment according to the
current Clinical recommendations.

The study was performed in two stages. In the
period of hospital treatment (first stage), anthropometric
examination, laboratory analyses of lipid and
carbohydrate metabolism, EchoCG were performed.

The anthropometric examination included the
measurement of height, weight, waist circumference
(WC), hip circumference (HC), determination of the WC/
HC ratio, calculation of body mass index (BMI). Abdominal
obesity was diagnosed with WC > 94 cm in men and > 87
cm in women, and was detected in 72% of patients, of
which 45% were men (112 [109; 117] cm) and 55% were
women (110 [106; 116] cm). There were no statistically
significant differences in gender between the selected
groups. The WC/HC ratio in men was 1.06 = 0.16, in
women — 0.96 + 0.07. According to BMI, the prevalence
of | degree obesity was observed: 23.2% of patients had
normal body weight, 16% were overweight, 46.8% had |
degree obesity, 7% had Il degree and Ill degree obesity.

Type 2 diabetes mellitus was present in 9.3%
of patients. Fasting blood glucose level was 6.4 [4.9;
6.4] mmol/l, total cholesterol — 5.0 [4.1; 6.1] mmol/l,
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triglycerides — 2.2 [1.1; 2.4 mmol/l in men and
1.6 [0.95; 1.8] mmol/l in women, low density lipo-
proteins — 3.89 [3.2; 4.7] mmol/L.

EchoCG was performed in all patients using HS60-RUS
ultrasound diagnostic medical system (Korea, SAMSUNG
MEDISON CO., LTD). The thickness of the IAS was
measured in atrial diastole along the periphery of the
fossa ovalis from subcostal access. All examinations
were performed by one specialist. EF thickness was
measured in diastole in parasternal position along the
long and short axes of the left ventricle (LV). EchoEG
parameters in patients with myocardial infarction were
evaluated before discharge from hospital (Table 1). In
EchoCG data, no statistically significant differences were
found between the patients with unstable angina and
myocardial infarction.

The second stage included record of combined end
point (CEP) from the moment of discharge of the patient
to the date of the last contact with him (follow-up period
was 9 months, Me [Q1; Q3] — 9 [6; 9] months).

CEP included:

K deaths from unspecified causes;

K death from CVD;

K non-fatal myocardial infarction;

K rebound of angina symptoms;

K newly identified paroxysm of AF;

M non-fatal stroke.

Contact with patients was through a telephone
survey which included acquisition of information
of the current condition, the fact of a new hospitalization,
its cause and outcome, directly from the patient and/
or his relative in 3, 6 and 9 months after discharge
from hospital. In case of patient’s death, its cause
was identified on the basis of the information obtained
from the relatives. If it was impossible to obtain such
information, CEP was considered to be death from
unspecified causes.

Statistical data processing was performed using
Statistical Software program, version 20.104 (MedCalc
Software Ltd, Belgium). The character of the data
distribution was evaluated using Kolmogorov—-Smirnov
test. In case of a normal distribution of the attribute,
the data were presented as a mean value (M) and a
square deviation (SD), nonparametric parameters were
represented as a median and an interquartile interval
(Me [Q1; Q3]). The interrelation of the two quantitative
attributes was evaluated using Spearman correlation
analysis (r). The threshold value of the studied attribute
was determined using ROC analysis. The frequency
of CEPs in the groups was compared using 2. An
unfavorable prognosis was evaluated using Kaplan-
Meyer method. The relative risk of development of
the outcome was evaluated using multivariate Cox
regression analysis. The differences were considered
statistically significant at p < 0.05.
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Table 1. Echocardiography Data Me [Q1; Q3] of Patients before Discharge from Hospital

Parameters Unstable Angina Myocardial Infarction Me [Q1; Q3] P
EDD LV, cm 545.1;5.7] 5.415.1;5.6] 0.895
ESD LV, cm 3.7 [3.4;3.8] 3.713.6;4.2] 0.756
IVS, cm 1.101.0;1.2] 1.101.1;1.3] 0.129
LVPW, cm 115[1.1;1.2] 1.110.95;1.2] 0.087
IAS, cm 0.6[0.5;0.7] 0.710.5;0.8] 0.701
EF, cm 0.710.6;0.8] 0.610.5;09] 0.732
Mass of myocardium of LV, g 341 [305; 397] 309 [290; 363] 0.061
LVEF, % 60.5 [57; 62] 52 [46.5; 59] 0.398
LA, cm 4.213.9; 441 x5.1[5.0;5.5] L4141 671x5.6[53;6.0] 0.649
RA, cm 3837401 x48[47;49] 4.0[3.8;4.31x5.1[4.7;5.5] 0.382 11 0.450
APDRV, cm 2.6 [2.4;2.8] 2.712.5;29] 0.196
IVRT, msec 112 [95; 123] 137[123; 146] 0911

Notes: EDD — end diastolic dimension, ESD — end systolic dimension, LV — left ventricle, LA — left atrium, IVS — interventricular septum,
LVPW — left ventricle posterior wall, IAS — interatrial septum, APD — anteroposterior dimension; RV — right ventricle, RA — right atrium,
LVEjF — left ventricular ejection fraction, EF — epicardial fat, IVRT — isovolumetric relaxation time

RESULTS

The structure of CEP during the follow-up
period is presented in Table 2 (non-fatal stroke is an
atherothrombotic ischemic stroke in all cases). The rate

of record of adverse prognostic events in the control
follow-up periods was the following: in 3 months after
discharge from hospital 5 CEPs were recorded, in 6
months — 22 CEPs and in 9 months — 6 CEPs. Thus, in
total 33 CEPs were recorded.

Table 2. Structure of Combined End Point by the End of the 9th Month of Follow-up in Study Sample of Patients

Components of Combined End Point withGh;;zzal:Ii:alnli:fnat:ction wi[t;lzol;j:s(t)::l:tr:;?na In Total
n 14 19 33
Death from CVDs, n (%) 5(36) 3(16) 8 (24)
Non-fatal myocardial infarction, n (%) 0 5(26) 5(19)
Rebound of anginal symptoms, n (%) 3(21) 8 (42) 11(33)
Newly identified AF paroxysm, n (%) 6 (43) 1) 7(21)
Non-fatal stroke, n (%) 0 2(11) 2(6)

Notes: CVDs — cardiovascular diseases, AF — atrial fibrillation

The threshold values of thickness of EF and of IAS
that influence the development of CEP, were determined
in ROC-analysis (Figure 1). The following threshold
values were obtained: IAS > 0.7 c¢cm (sensitivity —
71.79%, specificity — 61.54%; the area under curve,
AUC) — 0.707, p < 0.001); EF > 0.8 cm (sensitivity —
74.36%, specificity — 79.49%; AUC — 0.793, p < 0.001).
In a similar way, threshold values of the IAS and

DAl: https://doi.org/10.17816/PAVLOVJ322796

EF thickness in the group of patients with unstable
angina and in the group of patients with myocardial
infarction (Figure 2) were determined (Figure 3).
The threshold thickness of the IAS in the group of
patients with instable angina was 0.7 cm, the threshold
thickness of the EF — 0.8 cm; in the group of
patients with myocardial infarction — 0.7 and 0.8 cm,
respectively.
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Fig. 1. ROC-curves of thickness (confidence interval 95%) of the

sample of patients.
Note: AUC — area under curve.

Then, on the basis of threshold values, the
probability for CEP occurrence was determined. In the
group of patients with unstable angina, the thickness of
IAS > 0.7 cm (x2 = 10.3, p = 0.0013) and of EF > 0.8 cm
(x2 =10.89, p = 0.001) demonstrate a poor prognosis in
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interatrial septum (A) and of the epicardial fat (B) in the study

comparison with the values below the threshold (Figure 4).
In the group of patients with IM, IAS thickness > 0.7 cm
(%2 = 8.4, p=0.005) and EF thickness > 0.8 cm (y2 = 9.66,
p = 0.0019) demonstrate a poor prognosis in comparison
with the values below the threshold (Figure 5).
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Fig. 2. ROC-curves of threshold (confidence interval 95%) thickness of the interatrial septum (A) and of the epicardial fat (B) in the

group of patients with unstable angina.
Note: AUC — area under curve.
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Fig. 3. ROC-curves (confidence interval 95%) of thickness of the interatrial septum (A) and of the epicardial fat (B) in the group of
patients with myocardial infarction.

Note: AUC — area under curve.
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Note: the threshold value for IAS is 0.7 cm, for EF — 0.8 cm; IAS — intraventricular septum, EF — epicardial fat.
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The position of local cardiac deposits in the structure
of the cardiovascular risk factors was demonstrated by
the correlation analysis which established the existence
of association between thickness of the EF and change of
WC (r=0.5; p=0.0004) and BMI values (r = 0.4; p < 0.149).
Similar correlation relationships were found between
increase in thickness of the IAS and the value of WC (r =0.3;
p < 0.0001) and of BMI (r = 0.4; p < 0.149). Besides, a
positive correlation relationship was established between
thickness of the IAS and of the EF (r = 0.5; p < 0.0001).

DISCUSSION

Meta-analysis by J. Mancio, et al. (2018)
demonstrated association of EF thickness with subclinical
atherosclerosis, ischemia and adverse cardiovascular
events in future [18].

The analysis of survival performed in our study
showed that with EF thickness > 0.8 cm, the probability
for occurrence of CEP increases 3.9 times (p = 0.0012).
The data obtained are consistent with the results of
earlier studies on the association of EF with risk factors
of CVDs [5, 7, 9]. Similar data were also obtained in the
work devoted to the study of the prognostic significance
of EF thickness in patients with CHD who underwent
myocardial revascularization: it was found that in
patients with CHD with EF thickness from 8.5 to 10.2
mm, the risk of occurrence of CEP after myocardial
revascularization is 4.3 times higher than with other
values of this criterion [20].

According to A. Mohamed (2021), EF thickness > 5
mm in patients with myocardial infarction with elevated
ST segment, who underwent the primary percutaneous
coronary intervention is an independent predictor
of death and «no-reflow» phenomenon (absence of
contrast of the distal vascular bed after recanalization
of the occluded coronary artery) [21]. R. H. Christensen,
et al. found that EF thickness > 5 mm in patients with
type 2 diabetes mellitus is associated with a high risk
of reaching CEP (cardiovascular diseases and mortality),
especially in men, within 4.7 years of follow-up [22].

Our early study devoted to investigation of
morphological peculiarities of the IAS in patients with
CVDs, revealed a pronounced intracellular dystrophy
of cardiac myocytes, pronounced parenchymal
dystrophy and large-focal cardiosclerosis [23]. Similar
morphological alterations in the IAS are reported
in the works of foreign authors and are described
as lipomatous hypertrophy of the IAS [10-12, 17].
However, there is no general consensus in the
literature on the threshold thickness of the IAS in
lipomatosis, therefore, this issue requires further
study. Using Kaplan-Meyer method, it was found
that with IAS thickness > 0.7 cm, the probability
for reaching CEP increases 3.4 times (p = 0.0034)
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in lipomatosis than with lower values of IAS
thickness.

Correlation relationships between thickness of the
EF and values of WC and BMI agree with the literature
data on the interrelation between thickness of the EF and
the amount of the intraabdominal fat [9, 14]. Correlation
relationships between thickness of the IAS and that of
the EF permit to consider the possibility of determination
of thickness of the IAS along with determination of
thickness of the EF for evaluation of cardiovascular risk
in a patient.

To note, the given study has limitations due to a
small sample of patients and a short follow-up period

(time of achieving CEP).

CONCLUSIONS

1. In patients with unstable angina, the interatrial
septum thickness > 0.7 cm (x2 = 10.3, p = 0.0013),
and the epicardial fat thickness > 0.8 cm (x2 = 10.89,
p = 0.001) demonstrate a poor prognosis in comparison
with the values below threshold.

2. In patients with myocardial infarction, the
interatrial septum thickness > 0.7 cm (p = 0.005),
and the epicardial fat thickness > 0.8 cm (p = 0.0019)
demonstrate a poor prognosis in comparison with the
values below threshold.

3. On the basis of the data obtained, we recommend
the thickness of epicardial fat and thickness of the
interatrial septum is determined in echocardiography as
an additional marker of cardiovascular risk in coronary
heart disease.
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