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ABSTRACT

The aim: To study the risk factors of cardiovascular diseases in patients with coronary heart disease with stable angina pectoris Il functional class in combi-
nation with NAFLD.

Materials and methods: The study included 245 patients with a diagnosis of CHD, stable angina pectoris Il functional class (FC), who were being treated at
the Communal Nonprofit Enterprise «Central City Clinical Hospital» of Uzhhorod City Council. We singled out 2 groups of patients: group 1 (n=145) — patients
with CHD with stable angina pectoris Il FCin combination with NAFLD and group 2 (n=100) — patients with CHD with stable angina pectoris Il FC.

Results: Analysis of the frequency of occurrence of CVD risk factors in patients with CHD showed that among patients of group 1 there are 50% more people
with abdominal obesity, excess body and dyslipidemia. The reliability between the groups in the occurrence of hypertension and type 2 diabetes was not
revealed. The obtained results confirm the data that the prevalence of NAFLD increases with increasing body weight and a high degree of obesity increases
the risk of its development.

Condlusions: The most frequent risk factors for CVD in patients with coronary artery disease in combination with NAFLD are hypertension, obesity, and dyslipidemia.
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INTRODUCTION

Cardiovascular diseases (CVD) have for a long time
taken the first place in the structure of morbidity and
mortality all over the world and are an important
medical and social problem, due to the impact ony
employable people [1]. The prevalence of all forms of
coronary heart disease (CHD) among adults in Ukraine
is 24%, including 10% among the working population.
[2]. Annually, according to national statistics, more than
50,000 new cases of acute myocardial infarction (Ml)
are registered, and more than 500,000 citizens die from
CVD in general, and this indicator continues to grow [3].

The most common form of CHD is stable tension an-
gina, its frequency varies in different regions from 1.8
to 6.5%, while the prevalence gradually increases with
age in both sexes [4].

In a third of patients, the development of coronary
heart disease occurs against the background of pro-
voking factors, namely excess body weight or obesity,
which complicates the course of the main disease, and
is also combined with such conditions as hypertension,
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non-alcoholic fatty liver disease (NAFLD), dyslipidemia,
insulin resistance (IR), hyperinsulinemia and diabetes
mellitus (DM) [5].

NAFLD is the most common liver disease in the world.
It occursin all age groups [6]. In the general population
of developed countries, NAFLD is found in 14-27% [7].
However, the true prevalence of the disease is unknown,
since a significant part of patients do not seek medical
help. NAFLD has a mild course of symptoms, in most
cases it is detected accidentally, during examination for
other diseases, such as obesity, diabetes, CHD, when
elevated levels of transaminases are detected, etc. [8].

Epidemiological studies have found that NAFLD is
associated with CVD risk. Their presence during liver
diseases increases the total mortality by 57%, mainly
due to cardiovascular pathology [9].

NAFLD is not just a marker of cardiovascular pathol-
ogy, but also a factor in its pathogenesis [10]. Poten-
tial pathogenetic mechanisms include endothelial
dysfunction, systemic inflammation, oxidative stress,
atherogenic dyslipidemia, genetic features, etc. [11].
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Fatty liver index (FLI) is considered a surrogate marker
of NAFLD. FLI, associated with insulin resistance, thick-
ness of the intima-media complex, increased risk of
CHD, is an independent predictor of the development
of diabetes. High FLI values are associated with a high
risk of mortality from both CVD and liver disease [12].

The problem of the development and progression of
NAFLD in combination with CVD is one of the important
issues of internal medicine, as it contributes to the dete-
rioration of the prognosis and course of the underlying
disease, and also leads to a decrease in the quality of
life of patients [11].

Despite the presence of alarge number of studies on
the relationship between NAFLD and cardiovascular
pathology, the mechanism of influence of NAFLD on
cardiovascular risk has not been fully elucidated, which
determines the relevance of the study.

THE AIM

The aim of the research was to study the risk factors of
cardiovascular diseases in patients with coronary heart
disease with stable angina pectoris Il functional class in
combination with NAFLD.

MATERIALS AND METHODS
The study included 245 patients with a diagnosis of CHD
stable angina pectoris Il functional class (FC), who were
being treated at the at the Communal Nonprofit Enter-
prise «Central City Clinical Hospital» of Uzhhorod City
Council in cardiology department with intensive care
units (ICU). We singled out 2 groups of patients: group
1(n=145) — patients with CHD stable angina pectoris of
[l FCin combination with NAFLD and group 2 (n=100) -
patients with with CHD stable angina pectoris of Il FC.

All subjects signed an informed consent, the method-
ology of which was in line with the Helsinki Declaration
of 1975 and its revision in 1983 and was approved by
Uzhhorod National University’s Commission on Bioeth-
ics (Protocol N°2/20 of 04.11.2022).

Criteria for inclusion in the study: informed consent
of the patient, presence of CHD and NAFLD.

Exclusion criteria: alcoholic disease or liver cirrhosis,
autoimmune and viral hepatitis; decompensated heart
failure; acute coronary syndrome or acute cerebrovas-
cular accident less than three months before the start
of the study; congenital or acquired heart defects;
systemic, oncological, autoimmune pathology.

The diagnosis of CHD stable angina pectoris of Il FC
was established according to the recommendations
of the European Society of Cardiology (2013) and the

order of the Ministry of Health of Ukraine No. 436 of
03.07.2006, based on the presence of angina attacks, a
myocardial infarction suffered no earlier than 6 months
ago, the results of cycle ergometry and coronary angi-
ography (coronary artery stenosis was > 70%).

The diagnosis of NAFLD was established according to
the unified clinical protocol «<Nonalcoholic steatohepatitis»
(2014) and according to the recommendations of the Euro-
pean Association for the Study of the Liver (EASL) [13,14].

Upon admission to the hospital, all patients with coronary
artery disease underwent a comprehensive examination
according to the generally accepted algorithm of the Min-
istry of Health. The following methods were used to solve
the research tasks: clinical - collection of complaints and
anamnesis, physical examination - to assess subjective and
objective manifestations of the disease; anthropometric
measurement - height, body weight, body mass index (BMI),
waist circumference (WC), hip circumference (HC), conicity
index - ratio of waist circumference to hip circumference.
BMI was calculated according to the formula: BMI = body
weight (kg) / height (m2). Determination of the level of total
cholesterol (TC), triglycerides (TG), high-density lipoprotein
cholesterol (HDL) was carried out using a set of Biolatest
reagents from PLIVA-LACHEMA (Czech Republic) using an
automatic biochemical photometer analyzer. The level of
low-density lipoprotein cholesterol (LDC) was calculated
according to Friedewald'’s formula (1972): LDL=TC - (HDL
+TG/2.2). The following formula was used to calculate the
atherogenic index (Al): Al = (TC - HDL) / HDL. The level of
blood glucose, the activity of alanine aminotransferase
(ALT), aspartate aminotransferase (AST),and the concentra-
tion of total bilirubin were studied according to generally
accepted methods. Fibrinogen concentration was deter-
mined by the gravimetric method of R.A. Rutberg. (1961).
The prothrombin index (PTI) was determined according to
the method of V. |. Tugolukov. (1952).

Data analysis was performed using Janovi version
2.3.28. The average values of the numerical data were
represented as M = SD.The normality of the distribution
was evaluated by the Shapiro-Wilk test. The critical level
of reliability was considered to be a = 0.05.

RESULTS
According to the clinical and anamnestic data, the fol-
lowing CVD risk factors were identified (Table I).
Analysis of the frequency of occurrence of CVD risk
factors in patients with CHD showed that among pa-
tients of group 1 there are 50% more people with ab-
dominal obesity (x 2 =7.479; df=1; p0.05), excess body
weight (x 2 = 6.67; df=1; p0.05) and dyslipidemia (x 2
=6;34 df=1; p0.05). The reliability between the groups
in the occurrence of hypertension (x 2 =1.472; df=1;
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Table 1. The risk factors of cardiovascular diseases in patients according to anamnestic data

Group 1 Group 2
Indicator n=145 n=100
abs./% abs./%
Excessive body weight 13/9* 4/4
Obesity 36/25* 15/15
Dyslipidemia 15/10* 6/6
Arterial hypertension 71/49 69/69
Type 2 diabetes mellitus 10/7 6/6
Note: The significance of the difference:* - with the indicator between groups 1and 2 (p<0,05).
Table I1. Clinical and laboratory indicators in patients
Group 1 Group 2
Indicator (units of measurement) n=145 n=100
Systolic blood pressure 160+9,6 155+7,6
Diastolic blood pressure 90+10,1 85+10,3
BMI, kg/m2 31,5£7,7* 28,5+6,2
WC, see 95,7+6,1* 90,1+5,4
TC, mmol/I 6,314,1 6,1£2,7
HDL, mmol/I 1,1+0,6 1,3+1,2
LDL, mmol/I 3,2£09 3,9£0,8
TG, mmol/I 2,8+1,6* 1,8+1,2
Al 3,04+0,5 2,8+0,6
Blood glucose, mmol/I 4,9+£2,1% 3,8+1,9
ALT, Unit 42+13,6 38+10,4
AST, Unit 40£15,1 36+3,4
Bilirubin, mmol/I 13,4+2,4 13,1+2,1
PTI, % 99,4+5,2* 86,1t4,3
Fibrinogen, g/I 3,4+2,5% 2,8+1,5

Note: The significance of the difference:* - with the indicator between groups 1and 2 (p<0,05).

p0.05) and type 2 diabetes mellitus (x2=1.197; df=1;
p>0.05) was not revealed. The obtained results confirm
the data that the prevalence of NAFLD increases with
increasing body weight and a high degree of obesity
increases the risk of its development.

During the analysis of clinical and laboratory indi-
cators between the groups, the following data were
found (Table II).

Statistically significant differences in anthropometric
indicators were found in the patients of the examined
groups. Thus, BMI and WC in patients with CHD with
NAFLD were significantly higher than in patients with
CHD (p<0.05).

The level of triglycerides is also significantly higher in
group 1 compared to group 2 (p<0.05). A higher level of
glucose in patients of group 1 may be due to a higher per-
centage of patients with type 2 diabetes mellitus (p<0.05).

When studying the functional state of the liver, it was estab-
lished that the indicators of ALT and AST activity in patients
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did not differ between groups. In terms of bilirubin levels, the
difference between the examined groups was not reliable.

When analyzing coagulation indicators, a tendency
to increase the level of fibrinogen in blood serum was
revealed in patients of group 1 compared to group 2
(p<0.05). Patients of group 1 had a significantly higher
PTI (p<0.05), which may indicate the presence of hy-
percoagulation syndrome in this category of patients
as afactorin the progression of coronary artery disease.

DISCUSSION

Thus, in patients with coronary heart disease with
NAFLD, probably higher BMI, WC, increased levels of
triglycerides and PTI were more often observed. These
changes indicate more pronounced disorders of the
lipid spectrum of the blood, as well as prothrombotic
changes in the blood in patients with coronary heart
disease with diffuse liver diseases.
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To assess the relationship between the functional
state of the liver and laboratory parameters in patients
with CHD with NAFLD, a correlation analysis was per-
formed. Relationships between AST and BMI (r=+0.59;
p Al (r=+0.78; p<0.05); blood glucose (r=+0.69; p<0.05)
were revealed .

Therefore, the data obtained by us coincide with the
data of scientists regarding the large specific gravity
of NAFLD in patients with excess body weight [15,16].
According to a study by Spanish scientists, from 70 to
100% of patients with NAFLD suffer from obesity [17].
Also in the work of Hassen et al. it is shown that among
lipid disorders, NAFLD is more often associated with
hypertriglyceridemia, which, according to modern data,
is considered an important independent risk factor for
CHD [18].The authors explain this by the fact that when
adipose tissue loses sensitivity to insulin, the level of
TG and free fatty acids in the blood increases. A vicious

circle is formed in which obesity, hepatic steatosis, and
insulin resistance are related factors that stimulate
mutual progression.

CONCLUSIONS

1. The most frequent risk factors for CVD in patients with
coronary artery disease in combination with NAFLD
are hypertension, obesity, and dyslipidemia.

2. In patients with coronary artery disease in combina-
tion with NAFLD, probable correlative relationships
of the functional state of the liver with indicators of
carbohydrate and lipid metabolism, anthropometric
parameters, and prothrombotic changes of blood
have been established.

Prospects for further research. Study of the clinical course

of CHD in combination with NAFLD and development

of optimal managament for this category of patients.

REFERENCES

1.

10.

Oksak HA. Medyko-sotsialne obgruntuvannia optymizovanoi modeli nadannia tretynnoi medychnoi dopomohy khvorym z hostrym infarktom
miokarda. [Medical and social justification of the optimized model provision of tertiary medical care to patients with acute heart attack
myocardium.] [dissertation] Poltava: Ukrainska medychna stomatolohichna akademiia, Ministerstvo Okhorony Zdorovia Ukrainy. 2021,
p.281. http://repository.pdmu.edu.ua/bitstream/123456789/15586/5/0ksak_dys.pdf [date access 03.05.2023] (in Ukrainian).

. Sertsevo-sudynni zakhvoryuvannya — holovna prychyna smerti ukrayintsiv. Vysnovky z doslidzhennya hlobal'noho tyaharya khvorob

u2019rotsi. https://phc.org.ua/news/sercevo-sudinni-zakhvoryuvannya-golovna-prichina-smerti-ukrainciv-visnovki-z-doslidzhennya.
Tsentr hromads'koho zdorov'ya MOZ Ukrayiny. [date access 03.05.2023] (in Ukrainian).

. Kapshytar NI. Udoskonalennia diahnostyky, prohnozuvannia ta likuvannia Q-infarktu miokarda, uskladnenoho hostroiu sertsevoiu

nedostatnistiu na tli hiperhlikemii.[Improvement of diagnosis, prognosis and treatment Q-myocardial infarction complicated by acute heart
failure dissertation against the background of hyperglycemia.] [dysertatsiia]. Zaporizhzhia: Zaporizkyi derzhavnyi medychnyi universytet,
Ministerstvo Okhorony Zdorovia Ukrainy. 2020, p.240. http://dspace.zsmu.edu.ua/bitstream/123456789/15779/1/09062020_dis_
kapshytar.pdf [date access 03.05.2023] (In Ukrainian).

. Andonieva NM, Berezin Ole, Berezin 00 et al. Arterialna hipertenziia ta komorbidnist : monohrafiia. [Arterial hypertension and comorbidity:

monograph /by ed. 0. M. Bilovola.] — Kharkiv : KhNMU. 2019, p.176. https://repo.knmu.edu.ua/bitstream/123456789/28070/1/%D0%91
%D1%96%D0%BB%D0%BE%D0%B2%D0%BE%D0%BB%2_%D0%93%D0%A5%20%D1%82%D0%B0%20%D0%BA%D0%BE
%D0%BC%D0%BE%D1%80%D0%B1%D1%96%D0%B4%D0%BD%D1%96%D1%81%D1%82%D1%8C_%D0%B(%D0%BE%
D0%BD%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D1%96%D1%8F.pdf [date access 03.05.2023] (in Ukrainian).

. Labinska Ole. Vplyv reperfuziinoi terapii na yakist zhyttia patsiientiv iz hostrym infarktom miokarda za naiavnosti ozhyrinnia.[ The effect

of reperfusion therapy on the quality of life of patients with acute myocardial infarction in the presence of obesity.] Praktykuiuchyi likar.
2022;11(2-3):29-34. https://plr.com.ua/index.php/journal/article/download/712/588 [date access 03.05.2023] (in Ukrainian).

. Yefimenko TI, Mykytiuk MR. Nealkoholna zhyrova khvoroba pechinky: chas dlia zmin. [ Non-alcoholic fatty liver disease: time for changes

International journal of endocrinology.] Mizhnarodnyi endokrynolohichnyi zhurnal. 2021;17(4):334-—345. doi: 10.22141/2224-
0721.17.4.2021.237350. (In Ukrainian).

. Burra P, Becchetti C, Germani G. NAFLD and liver transplantation: Disease burden, current management and future challenges. JHEP

reports. 2020;2(6):100-192. doi:10.1016/j.jhepr.2020.100192.

. Chung GE, Cho EJ, Yoo J—J et al. Young adults with nonalcoholic fatty liver disease, defined using the fatty liver index, can be at increased

risk of myocardial infarction or stroke. Diabetes, Obes Metab. 2022;24(3):465-72. doi:10.1111/dom.14597.

. Bentsa TM. Nealkoholna zhyrova khvoroba pechinky ta sertsevo-sudynni zakhvoriuvannia: osoblyvosti komorbidnoho perebihu.

[Nonalcoholic fatty liver disease and cardiovascular diseases: features of the comorbid course.] Liky Ukrainy. 2020;237(1):44-47. http://
lu-journal.com.ua/article/download/214176/214285/0 [date access 03.05.2023] (in Ukrainian).

BentsaTM. Terapevtychni aspekty nealkoholnoi zhyrovoi khvoroby pechinky.[ Therapeutic aspects of non-alcoholic fatty disease liver Medicines
of Ukraine.] Liky Ukrainy. 2022;(8(264)):18—21. http://lujournal.com.ua/article/view/271835/ [date access 03.05.2023] (In Ukrainian).

2381



Yaroslav Y. lhnatko et al.

1.

12.

13.

14.

15.

16.

17.

18.

Stepanov YuM, Filippova Olu. Evoliutsiia uiavlen pro nealkoholnu zhyrovu khvorobu pechinky: vid ryzyku do katastrofy. [The evolution of
ideas about non-alcoholic fatty liver disease: from risk to disaster] Zaporozhskyi medytsynskyi zhurnal. Zaporozhye Med J. 2020;2:267—-74.
doi: 10.14739/2310-1210.2020.2.200637. (In Ukrainian).

Kushnir IE. Nealkoholna zhyrova khvoroba pechinky: suchasni metody diahnostyky ta stratehii likuvannia. Suchasna hastroenterolohiia.
[Non-alcoholic fatty liver disease: modern methods diagnostics and treatment strategies]. Suchasna hastroenterolohiya. 2020;3(113):51-
61. doi: 10.30978/MG-2020-3-51. (in Ukrainian).

NakazMOZ Ukrainy N2826 vid 06.11.2014r. Pro zatverdzhennia unifikovanoho klinichnoho protokolu pervynnoi, vtorynnoi (spetsializovanoi) medychnoi
dopomohy «Nealkoholnyi steatohepatyt». Kyiv. [Order of the Ministry of Health of Ukraine No. 826 of 06.11.2014 on approval unified clinical protocol of
primary, secondary (specialized) medical care“Non-alcoholic steatohepatitis”] 2014. https://ukrgastro.com.ua/edu-snc/protocols/unifikovaniy-klinichniy-
protokol-pervinnoyi-vtorinnoyi-specializovanoyi-medichnoyi-dopomogi-nealkogolniy-steatogepatit [date access 03.05.2023] (In Ukrainian).

Poda OA. Suchasni kryterii veryfikatsii ta osnovni pryntsypy vedennia nealkoholnoi zhyrovoi khvoroby pechinky. [Modern verification
criteria and basic management principles non-alcoholic fatty liver disease.] Problemy ekolohiyi ta medytsyny. 2021;25(1- 2):50—6. doi:
10.31718/mep.2021.25.1-2.13 (In Ukrainian).

Brunner KT, Henneberg CJ, Wilechansky RM, Long MT. Nonalcoholic fatty liver disease and obesity treatment. Curr Obes Rep. 2019;8(3):220—
8. doi: 10.1007/513679-019-00345-1.

Polyzos SA, Kountouras J, Mantzoros CS. Obesity and nonalcoholic fatty liver disease: From pathophysiology to therapeutics. Metabolism.
2019;92:82-97. doi: 10.1016/j.metabol.2018.11.014.

Hernandez-Baixauli J, Quesada-Vazquez S, Mariné-Casadé R et al. Detection of early disease risk factors associated with metabolic
syndrome: a new era with the NMR metabolomics assessment. Nutrients. 2020;12:806. doi:10.3390/nu12030806.

Hassen G, Singh A, Belete G et al. Nonalcoholic fatty liver disease: An emerging modern-day risk factor for cardiovascular disease. Cureus.
2022;14(5). doi: 10.7759/cureus.25495.

Relationship of the article with the planned research works. The research was performed within the departmental
topic of the Department of Therapy and Family Medicine of the Uzhhorod National University « Innovative methods
of diagnosis and treatment of pathology of internal organs in obese patients» N° state registration 0121U111773.

ORCID and contributionship:

Yaroslav Y. Ihnatko: 0000-0003-1618-8952 AP
Mariya A. Derbak: 0000-0003-4791-4080 &PF
Paul M. Lukach: 0009-0007-6033-8491F
Kseniya I.Chubirko: 0000-0002-4379-0538F
Oleksandr O. Boldizhar: 0000-0002-9553-5782 F
Olesia I. Ihnatko: 0000-0002-4379-5407 8P

Conflict of interest:
The Authors declare no conflict of interest

CORRESPONDING AUTHOR
Yaroslav Y. Ihnatko

Uzhhorod National University

20 Hryboiedova st., 88000 Uzhhorod, Ukraine
e-mail: yaroslav.ihnatko@uzhnu.edu.ua

Received: 16.05.2023
Accepted: 10.10.2023

A-Work conceptand design, B — Data collection and analysis, C—Responsibility for statistical analysis, D — Writing the article, E— Critical review, F — Final approval of the article

CAMNShs  Artide published on-line and available in open access are published under Creative Common Attribution-Non Commercial-No Derivatives 4.0 International (CC BY-NC-ND 4.0)

2382



