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Abstract

Background. Obesity has turned into a worldwide epidemic with increasing preva-

lence that is associated with excess mortality and morbidity. Obesity is a risk factor for

many diseases including cardiovascular disease, the leading cause of death worldwide.
Aim of the study was conducted to evaluate the association of obesity with dyslipidemia
and hypertension among patients with low, medium and high risk of developing cardio-

vascular diseases

Materials and methods. Cross-sectional study was conducted at the tertiary hospi-
tal in Astana, Kazakhstan. In total 216 participants included in this study.

Results. Student’s t test was performed to elicit association between body mass
index and lipid panel analysis such as cholesterol, triglycerides, low-density lipopro-
tein and high-density lipoprotein, where all p values found to be <0.0001. Consequently,
there is a statistically significant association, and increased body mass indexis linked
with higher lipids in the body.Obesity increases risk of atherosclerosis 2.81 times in
comparison those who have a normal body mass index. Obesity increases risk of cor-
onary angioplasty with stenting 1.91 times in comparison those who did not undergo

stenting procedure.

Conclusion. Atherogenic dyslipidemia is extremely common in obesity, both in the
presence and in the absence of severe insulin resistance, and is probably the main fac-
tor in the increased risk of cardiovascular diseases in these people

Introduction

Obesity is widespread in the industri-
alized world. Body mass index (BMI] is
a common non-invasive anthropometric
measure used as a indicator of fat mass
to assess obesity. The World Health Or-
ganization and the American Heart As-
sociation (AHA) define obesity as a BMI
greater than or equal to 30 kg/m?. -3

Two billion people worldwide over
18 years of age, or approximately 30% of
the world’s population, are overweight
or obese.* Studies conducted by the Ka-
zakh Academy of Nutrition showed that
the average prevalence of overweight
and obesity among the adult popula-
tion of Kazakhstan (15 years and older)
was 29.7% in women and 33.9% in men;
obesity was 25.8% in women and 15.3%
in men. This means that more than half
of the adult population of Kazakhstan
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(55.5% of women and 49.2% of men) is
overweight or obese. ®

Overweight and obesity are respon-
sible for more than 3.4 million deaths
worldwide each year.! The Association
for Obesity Medicine has defined obesity
as: “a serious, chronic, progressive, re-
current and treatable multifactorial, neu-
robehavioral disease, in which increasing
obesity contributes to adipose tissue dys-
function, resulting in adverse metabolic,
biomechanical and psychosocial health
consequences”. It has been suggested
that multiple mechanisms underlie the
relationship between obesity and ath-
erosclerosis, including abnormalities in
lipid metabolism, insulin resistance, and
inflammation.® Adipose tissue represents
the largest reservoir of free cholesterol in
the body. Adipocytes and adipose tissue
store the largest amount of body lipids,
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including triglycerides and free choles-
terol. Adipocytes and adipose tissue are
endocrine and immune active. Adipocyte
hypertrophy and excessive adipose tis-
sue accumulation may contribute to the
pathogenic effects of adipocytes and ad-
ipose tissue (adiposopathy), leading to
abnormal levels of circulating lipids, with
dyslipidemia being a major risk factor for
atherosclerotic coronary heart disease.
¢ Systemic inflammation and adipokine
production by adipose tissue are import-
ant mechanisms for the adverse effects
of obesity on the vascular wall?® Meta-
bolic products, cytokines, and hormones
released by adipose tissue can affect the
liver by inducing changes in hepatic-de-
rived lipoproteins, clotting factors and
inflammatory factors that affect the ath-
erogenic environment of the vessel wall.
Visceral adipose tissue has access to the
portal circulation and may be particular-
ly important in this process. In addition,
these same adipose tissue-derived fac-
tors have been shown to influence gene
expression and cellular function of en-
dothelial cells, arterial smooth muscle
cells, and monocytes/macrophages. They
represent the major cell types of the arte-
rial wall and are key components to pro-
tect the homeostasis of the vessel wall.’
There are many mechanisms by
which obesity may affect systemic lipid
and lipoprotein metabolism. Increased
production of fatty acids from adipose
tissue in obesity with increased entry into
the liver can lead to increased secretion
of very low density lipoproteins, apoli-
poprotein B (apoB] and triglycerides. 8
Other factors secreted by adipose tis-
sue may have adverse effects on circu-
lating lipids. For example, in a study of
white men with BMI values between 22
and 35 kg/m2, adiponectin was the most
significant factor of plasma apoB very
low density lipoprotein concentrations.*
Tumor necrosis factor expression is up-
regulated in adipose tissue in obese pa-
tients and may have multiple effects on
lipid metabolism through both paracrine
effects on adipocytes and the liver. &%
Dyslipidemia is a widespread risk
factor for coronary heart disease and
an important feature of the metabolic
syndrome. Obesity, especially visceral
obesity, causes insulin resistance and
is associated with dyslipidemia, im-

paired glucose metabolism, hyperten-
sion, which exacerbate atherosclerosis.
Studies over the past 4 decades have
consistently shown that the burden of
dyslipidemia is very high in terms of
morbidity, mortality, and medical costs.
Dyslipidemia is an important risk factor
for coronary heart disease (CHDJ, which
is the leading cause of death worldwide.
The World Health Organization esti-
mates that dyslipidemia is associated
with more than half of coronary heart
disease cases worldwide and more than
4 million deaths per year.* The American
Heart Association estimates that more
than 100 million Americans - one-third
of all Americans - have total cholesterol
levels greater than 200 mg/dL and more
than 34 million American adults have
levels greater than 240 mg/dL, which is
considered a high level requiring treat-
ment. ' Diabetes mellitus (DM] is close-
ly associated with dyslipidemia, with
people with DMhaving mean LDL levels
greater than 140 mg/dL. 12"

Aim of the study: Obesity and dyslip-
idemia contribute to cardiovascular risk.
This study was conducted to evaluate the
association of obesity with dyslipidemia
and hypertension among patientswith-
low, mediumandhighrisk of developing-
cardiovasculardiseases

Materials and methods

Cross-sectional study was conduct-
ed at the tertiary hospital in Astana,
Kazakhstan. In total 216 participants in-
cluded in this study. Inclusion criteria for
the study were:

e Patients with high and very high
cardiovascular disease risk according
to American college cardiovascular dis-
ease (ASCVD) risk estimator

e Ageranges from 18to 65 yearsold

e (Gave consent to be included for
the cross-sectional study

Exclusion criteria included the patients
who did not give consents to participate to
the study or had following diseases:

e History or currently have cancer

e Alcoholic steatohepatitis

e Viral hepatitis

e Asthma and/or COPD

e Heart failure with ejection fraction
lower than 40%.

Demographic characteristics includ-
ing age, gender, nationality, comorbidi-
ties, blood analysis results, instrumental

BECTHUK XUPYPITUU KABAXCTAHA N23-2024



THE EFFECT OF OVERWEIGHT AND OBESITY ON DYSLIPIDEMIA:
CROSS-SECTIONAL STUDY IN HEART CENTER

analysis Llike ultrasound, computer to-
mography, liver ultrasound (fibroscan),
echocardiography results were collected
and analyzed to assess their potential
influence on cardiovascular risk factors
and outcomes.

Patients were divided into three
groups obesity stages depending on BMI.

e Overweight (not obese], if BMI is
25.0t0 29.9

e Class 1 (low-risk] obesity, if BMl is
30.0 to 34.9

e Class 2 (moderate-risk] obesity, if
BMIis 35.0 to 39.9

e Class 3 (high-risk] obesity, if BMI
is equal to or greater than 40.0.

Ethical approval. Patients all signed
informed consent and the study was ap-
proved by the local ethical committee
(approval number N° 2023/01-008 from
05.07.2024).

Statistical Analysis. For the cate-
gorical data set chi square test, and for
the continuous data set student’s t test,
two tailed were used. P values less than
0.05 were considered to be statistically
significant. Odds ratio were calculated to
find risk of atherosclerosis development
in regards of obesity.

Results

Out of 216 patients with high and very
high risk of developing cardiovascular
disease, 44.5% (n=96) to be female. Av-
erage weight for patients was 80.74 =
15.3kg, while average body mass index
and body surface area (BSA] found to
be 29.03 + 5.17kg/m?and 1.86c+ 0.2m?,
respectively. As mean BMI could be cat-
egorized as obese, hence we tried to
break down patients on obesity stages

depending on BMI:

e Overweight (not obese), if BMI is
25.0to 29.9

e Class 1 (low-risk] obesity, if BMI
is 30.0 to 34.9

e Class 2 (moderate-risk) obesity,
if BMl is 35.0 to 39.9

e Class 3 (high-risk] obesity, if BMI
is equal to or greater than 40.0.

Out of 216 patients, 58 (26.8%) had
normal weigh, 86 (39.8%) were over-
weight, 54 (25%) had class 1 obesity, 12
(5.6%) had class 2 obesity and 6 (2.8%]
had high risk or class 3 obesity.

190 (87.9%) had peripheral or bra-
chiocephalic atherosclerosis. Moving to
the blood analysis, mean total cholester-
ol level found to be 195.96 + 43.86 mg/
dL, further subdivided to low level lipo-
protein (LDL) and high-density lipopro-
tein (HDL) which were calculated to be
132.67 + 36.37 mg/dL and 49.18 + 12.48.
Furthermore, mean values for Non-HDL
cholesterol was 146.45 + 44.6 mg/dL and
triglycerides was 143.02 + 89.00 mg/dL.
Regarding rest of the lipid panel analy-
sis, mean Apo A was 1.29 £0.63 mg/dL,
mean Apo B was 1.089 = 1.26 mg/dL
and LP(a) 37.47 £ 50.29 mg/dL. Among
the most frequently seen comorbidities
were hypertension (72.6%) and diabetes
mellitus type 2 (21.2%).

Student’s t test was performed to
elicit association between BMI and lip-
id panel analysis such as cholesterol,
triglycerides, LDL and HDL, where all p
values found to be <0.0001. Consequent-
ly, there is a statistically significant asso-
ciation, and increased BMI is linked with
higher lipids in the body.

Obese | Non-obese | OR 95%Cl | Pvalue | ool o
y Relationship

n=158 n=58 (27%) with Atherosclerosis
(73%) and Interventions

Atherosclerosis 21 3 2.81¢ [0.81;9.80] 0.105

Stent 41 9 1.918 [0.86;4.22] 0.111

CABG 50 18 1,038 [0.54;1.97] 0.932

PCI 46 28 0,44 [0.24;0.82] 0.009 *

°- OR>1 means that the event is directly related and has a chance of occurring in the

first group;

8-0R=1 means that the odds are equal in both groups;
¥-OR<1 means that the event is directly related and has a chance of occurring in the

second group

* P<0.05 was considered statistically significant
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Obesity increases risk of atheroscle-
rosis 2.81 times in comparison those
who have a normal BMI (Table 1).

24 (11.1%) of all patients did not have
any intervention, 50 (23.2%]) patients had
undergone coronary angioplasty with
stenting, 68 (31.5%) had coronary ar-
tery bypass grafting (CABG]) surgery and
lastly, 74 (34.3%) underwent both percu-
taneous coronary intervention (PCl) and
CABG procedure.

Obese individuals are about 1.91
times more likely to have undergone
stenting compared to non-obese individ-
uals (Table 1).

Discussion

The robust body of literature exten-
sively elucidates the well-established
correlation between obesity and the pro-
gression of atherosclerosis. According to
Lee et al. " increased BMI is associated
with the increased risk of coronary ar-
tery calcification up to 1.4 times and the
tendency could be seen from the resent
Gil et al. study’™, where odds ratio for
coronary artery disease development in
obese patients was 1.49. ™™ Our results
obtained from the cross-sectional study
was comparable, there was 2.97 times of
increased risk for obese patients to de-
velop atherosclerotic plaques. Moreover,
interestingly, Dr. Henning described in
his paper from 2021, thatincrease in BMI
above normal weight correlating with a
10% rise in risk for atherosclerosis and
coronary heart disease.™

Possible mechanism that explains
atherosclerosis development in the
particular subset of patients could be
due to the activation of adipokines/cy-
tokines like leptin, resistin and inflam-
matory factor IL-6 leads to monocyte/
macrophage infiltration into adipose tis-
sue, promoting inflammation, oxidative
stress, abnormal lipid metabolism, insu-
lin resistance, and endothelial dysfunc-
tion, contributing to atherosclerosis.

To address both obesity and the as-
sociated inflammatory responses it trig-
gers, various therapeutic avenues such
as dietary adjustments, pharmaceuti-
cal interventions, and bariatric surgical
procedures are explored, especially for
individuals with body mass indexes sur-
passing 35-40 kg/m2 when conventional
lifestyle interventions prove ineffective.
Furthermore, in obese patients grap-

pling with conditions such as hyperten-
sion, a 10-year cardiovascular disease
risk exceeding 7.5%, or prediabetes/
diabetes, a comprehensive treatment
approach involving antihypertensive
agents, lipid-lowering medications, and
glucose-lowering therapies is recom-
mended.>™

Further by focusing on the outcomes,
there was at least twofold increased risk
for obese patients to have either total
occlusion or hemodynamically signifi-
cant plaques in coronary artery (cover at
least 70% of vessel diameter]) further led
to stenting of that vessel. Moreover, obe-
sity is also associated with restenosis af-
ter coronary stenting, for instance Valera
etal ", there was 1.33 times higher risk
in comparison with non-obese patients
for the development of restenosis.

Potential limitations of this study in-
clude the absence of comparative anal-
ysis between the observed results on
obesity-related atherosclerosis risk in
healthy cohorts and the assessment of
odds ratios within both subsets. Addition-
ally, the sample size might not be suffi-
ciently robust. Future investigations could
explore the direct impact of waist-to-hip
ratio or visceral fat on atherosclerosis
development. Moreover, further research
endeavors could delve into identifying
potential genetic factors underlying ath-
erosclerosis development, investigating
whether these coincide with genes asso-
ciated with obesity predisposition.

The strength of this study lies in its
novelty as the first investigation to delin-
eate the association between obesity and
atherosclerosis development in Kazakh-
stan. Given the predominant Kazakh eth-
nicity of the study population, character-
ized by distinct dietary habits influenced
by cultural traditions, it becomes im-
perative to contextualize these findings
within a global perspective. Furthermore,
the robust correlation observed between
metabolic conditions such as obesity and
subsequent cardiovascular disease un-
derscores the potential impact on clinical
decision-making, particularly regarding
the initiation of preventive medication for
hyperlipidemia in young obese patients, a
matter subject to ongoing debate within
the medical community.

Atherogenic dyslipidemia is ex-
tremely common in obesity, both in the
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presence and in the absence of severe
insulin resistance, and is probably the
main factor in the increased risk of car-
diovascular diseases in these people. A
thorough understanding of the molec-
ular mechanisms is crucial for further
understanding the effects of obesity on
lipoprotein metabolism and developing
appropriate therapeutic approaches.

Limitations: This study has poten-
tial limitations. Small sample size may
restrict the generalizability of the find-
ings and increase the potential for bias.
Moreover, this study describes the expe-
rience of one center and we can’t gener-
alize the findings of this research. Future
research with a larger number of studies
and more standardized methodologies
would be beneficial to confirm and ex-
tend these findings.

What’s known? Possible mecha-
nism that explains atherosclerosis de-
velopment in the particular subset of
patients could be due to the activation of
adipokines / cytokines like leptin, resist
in and inflammatory factor IL-6 leads to
monocyte / macrophage infiltration into
adipose tissue, promoting inflammation,
oxidative stress, abnormal lipid metabo-
lism, insulin resistance, and endothelial
dysfunction, contributing to atheroscle-
rosis.

What'’s new? There was at least two-
fold increased risk for obese patients to
have either total occlusion or hemody-
namically significant plaques in coronary
artery cover at least 70% of vessel diam-
eter further led to stenting of that vessel.

Conclusion

Atherogenic

dyslipidemia is ex-
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