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Abstract

Background. Atherosclerosis, a major cause of cardiovascular disease, has a sig-
nificant impact on morbidity and mortality in Kazakhstan. The increasing burden of this
disease, combined with a high prevalence of dyslipidemia, underscores the importance
of effective screening to reduce associated health risks. The aim of this study is to eval-
uate the social efficiency of implementing a nationwide atherosclerosis screening pro-
gram in Kazakhstan and to assess its potential to improve public health outcomes and
reduce mortality from cardiovascular disease.

Methods. A literature review was conducted, and global screening approaches and
protocols for atherosclerosis and cardiovascular disease were analyzed for their appli-
cability in the local context.

Results. Results suggest that targeted and cascade screening programs, particu-
larly those focused on high-risk individuals and familial hypercholesterolemia, are ef-
fective in reducing disease incidence and mortality. Implementation of similar protocols
in Kazakhstan could improve early detection, allowing for preventive interventions and
treatment. The study concludes that a structured, government-sponsored screening
program would not only save lives but also provide substantial economic benefits by
reducing long-term health care costs associated with cardiovascular complications.

Conclusion. Screening is the convenient and economically efficient way to pre-
vent atherosclerosis, and its effectiveness is demonstrated by worldwide practice and
the history of early disease prevention. However, the effectiveness and social value of
screening need to be demonstrated before it can be incorporated into medical practice.
If established as a regular practice, widespread population screening could dramatically
reduce cardiovascular disease, the leading cause of death worldwide.

Introduction

According to gerontologists, a per-
son can live up to 120 years. However,
under the influence of many factors,
this indicator decreases. For example,
according to the National Bureau of Sta-
tistics in 2022, the expected average life
expectancy of residents of the Republic
of Kazakhstan was 74.44 years (Nation-
al Bureau of Statistics. Life expectancy in
Kazakhstan: 2022). According to UN data,
in the early 1950s, the share of people
living in countries with a life expectan-
cy of more than 70 years was only 1% of
the total world population. In the early
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2000s, it exceeded 50% (World Population
Ageing 2023]. The only reason for the in-
crease of this indicator is the early de-
tection of various diseases, that is, the
development of screening. Today, the
World Health Organization (WHO) recog-
nizes that one of the primary operational
functions of public health is disease pre-
vention, including screening.

In general, the wide distribution of
screening in the world begins in the 20th
century. That is, mass fluorography was
started after the Second World War to
identify people with tuberculosis.” Ac-
cording to the WHO, the United States
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was one of the first to introduce the con-
cept of screening for the prevention of
various diseases.?

As a result, this study aims to evalu-
ate the social efficiency of implementing
a nationwide atherosclerosis screening
program in Kazakhstan, assessing its
potential to improve public health out-
comes and reduce cardiovascular (CVD)
disease mortality.®

According to the National Bureau of
Statistics, the main causes of death in
Kazakhstan in 2023, which forced the
introduction of this screening, were dis-
orders of the circulatory system - 22.7%,
tumors - 10.4%, diseases of the lung-re-
spiratory system - 9.8%, accidents, poi-
soning and injuries - 8.4% and diseases
of the digestive system - 8.0%.*

Atherosclerosis is the main cause of
cardiovasculardiseases here. It kills more
people every year than the most common
diseases, such as cancer, pneumonia,
and diabetes. According to the definition
of the World Health Organization, ath-
erosclerosis is a variable combination of
changes in the inner lining (intima) of ar-
teries, including the accumulation of lip-
ids, complex carbohydrates, fibrous tis-
sue, blood components, calcification, and
accompanying changes in the middle lay-
er (media).® And the main reason for the
development of ischemic diseases of the
cardiovascular system is atherosclerosis.
Therefore, atherosclerosis can be said to
be the main indicator of total mortality.
When conducting research on the prob-
lem of atherosclerosis in Kazakhstan, the
incidence is considered to be relatively
young.

Atherosclerotic cardiovascular dis-
ease (ASCVD) affects more than 135
million people worldwide. More than 2
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billion people are at high risk of athero-
sclerosis. They cause more than 85% of
all deaths from cardiovascular diseas-
es. Deaths from ASCVD account for 31%
(17.9 million]) of all deaths worldwide,*
including 45% (3.9 million) of all deaths
in Europe,” 23 of all deaths in the US %
(0.65 million) is due to this disease.® AS-
CVD is also a leading cause of sudden
death (6.2 million sudden deaths world-
wide among people aged 30-70 years).”'°

Dyslipidemia, characterized by high
levels of blood lipids, is an important
global health problem associated with
cardiovascular disease. As a preventive
measure, screening for dyslipidemia
plays a crucial role in identifying individ-
uals at risk. According to WHO experts,
85% of cardiovascular complications
are caused by a healthy lifestyle, time-
ly examination and identification of risk
factors, early prevention and treatment,
including lowering the level of “bad”
cholesterol in the blood."

Blood pressure measures the force
of circulating blood against artery walls.
High blood pressure can damage arter-
ies supplying blood to vital organs like
the brain, heart, and kidneys. Cholester-
ol plays a central role in atherosclero-
sis—the buildup of fatty deposits in the
arteries of the heart and brain. High cho-
lesterol is responsible for an estimated
4.4 million deaths globally, or 7.9% of the
total, primarily due to its impact on high
blood pressure. It accounts for 18% of
strokes and 56% of coronary artery dis-
ease worldwide. According to WHO, 40%
of global deaths are due to just 10 major
risk factors, with the remaining factors
contributing less than 10%. Addressing
these key risks could add 10 years to
healthy life expectancy.'>'3' (Figure 1.)



SOCIAL EFFICIENCY OF INTRODUCTION OF ATHEROSCLEROSIS SCREENING
PROGRAM IN KAZAKHSTAN. SYSTEMATIC REVIEW

Figure 1.

A representation of genetic
types and damage types

of dyslipidemia

Dyslipidemia (disorder of
lipid metabolism)
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Materials and methods

This systematic review was con-
ducted to assess the social efficiency of
implementing a nationwide atheroscle-
rosis screening program in Kazakhstan.
A comprehensive literature search was
performed across multiple databases
to ensure a broad and relevant selec-
tion of studies. The databases includ-
ed PubMed, MEDLINE, Scopus, Web
of Science, and the Cochrane Library.
Search terms encompassed combina-
tions of keywords such as “atheroscle-
rosis screening,” “cardiovascular dis-
ease,” “dyslipidemia,” “public health,”
“screening programs,” and “Kazakh-
stan.” Studies were included based
on their relevance to atherosclerosis
screening programs, particularly in the
context of public health outcomes and
economic efficiency. To avoid bias, stud-
ies from various geographical regions
were considered, focusing on screening
models and their effectiveness in coun-
tries similar in healthcare infrastruc-

~
H

ture and demographics to Kazakhstan.
Inclusion criteria emphasized studies
from the past 15 years, systematic re-
views, meta-analyses, and original re-
search articles. All retrieved articles
were screened by title and abstract,
with relevant studies reviewed in full
text. The Preferred Reporting Items for
Systematic Reviews and Meta-Analyses
(PRISMA] guidelines were adhered to
throughout the review process, ensur-
ing a structured and transparent ap-
proach.

Results

The results of the study selection
process: at the initial stage of study
selection 1187 studies were identified.
After the removal of duplicate studies,
titles and abstracts of 974 studies were
screened for relevance. After title and
abstract screening, 54 studies were
selected for full-text review. Finally, 20
papers that met inclusion criteria were
included into the final systematic review
as presented in Figure 2.
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1. Screening programs for atheroscle-

rosis and cardiovascular diseases

Atherosclerosis and cardiovascular
disease screening programs are imple-
mented in various countries, with signif-
icant differences in their development.

For example:

The U.S. tracks atherosclerosis sta-
tistics through the Centers for Disease
Control and Prevention (CDC) database,

Records removed before
screening:

Duplicate records removed and
only articles with full text included
(n=241)

Timeline considered 1999-2024
(n=133)

Reports excluded:

Original research paper (n = 11)
Not including human subjects (n
= 8)

Not containing required statistical
information (n = 23)

which is the leading data-driven public
health service. The “National Survey of
Ambulatory Care: 2019 Summary Tables
by Country” reports the annual number
of outpatient visits by diagnostic group,
with over 12,000 visits for coronary ath-
erosclerosis and other chronic ischemic
heart diseases.” The overall comparison
of screening programs are illustrated in
Table 1.

Country / Program/ Screening Methods / Notable Outcomes and
Region Organization Key Features Comments
USA CDC Database Tracks outpatient Over 12,000 outpatient
visits for conditions visits for coronary ath-
like coronary athero- erosclerosis annually. '
sclerosis
UK National Health CVD screening in- Provides lifestyle recom-
Service (NHC], cludes cholesterol and | mendations alongside
England blood pressure checks | screenings.’s"
Canada Provincial CVD screenings at the | Screening recommen-
Programs provincial and territo- | dations vary by province/

rial levels

territory.'¢7
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Figure 2.
Flow chart showing selection
of studies for review

Table 1.

Screening Programs

for Atherosclerosis

and Cardiovascular Diseases
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France National/Regional | Screening programs Implements a combina-
Levels vary by inclusion crite- | tion of national, regional,
ria and age groups and local-level screen-
ings.'"
Russia National Led by Marat Vladisla- | Highlights that 20% of
Cardiology Center | vovich Yezhov; focuses | myocardial infarction
on familial hypercho- | cases involve undiag-
lesterolemia (FHC) nosed FHC."
Switzer- | Novartis Uses innovative med- | Focuses on improving
land icines for treatment patient outcomes and ex-
and management tending life expectancy.®
Europe European Provides guidelines, Established lipid modi-
(General) | Atherosclerosis consensus docu- fication guidelines and
Society (EAS) ments, and public consensus documents
education resources since 2007.
Uzbeki- Tashkent Cascade screening for | Approximately 1 in 200
stan Cardiology Center | FHC people are affected
by FHC, with cascade
screening aiding diagno-
sis.”

In the UK, the NHS runs cardiovas-

cular screening programs, including
cholesterol and blood pressure mea-
surements, with lifestyle recommen-
dations. Canada has provincial and ter-
ritorial-level CVD screening programs
and recommendations. France has in-
troduced screening programs for ath-
erosclerosis and other cardiovascular
diseases, varying by scope, inclusion cri-
teria, and age groups, and implemented
at national, regional, and local levels.
In Russia the National Medical Cardiolo-
gy Research Center, is a key figure in the
field of atherosclerosis. In Switzerland,
Novartis, an international company, fo-
cuses on improving and extending lives
through innovative medicines like Zol-
gensma, Cosentyx, and Incliziran.™

In Europe, the European Atheroscle-
rosis Society (European Atherosclero-
sis Society) works actively. The EAS was
founded in 1964 as a forum for the ex-
change of ideas among researchers on
the study of atherosclerosis, and scien-
tific meetings have been held throughout
Europe for many years." Since 2007, the
Society has produced Atherosclerosis
Guidelines, and since 2010, consensus
documents, and in 2012, a public re-
source Academy as a collection of online
lectures, presentations, and talks record-
ed at congresses, courses, and webinars.

In 2019, the European Society of
Heart (ESC) / EAS guidelines for lipid
modification to reduce cardiovascular
risk for the treatment of dyslipidemia
were established: The authors are the
Dyslipidemia Treatment Working Group
of the ESC and EAS."

In Uzbekistan, much attention is paid
to the global challenge of familial hy-
percholesterolemia (FHC). He notes that
the prevalence of FHC is about 1 in 200
people, which translates to an estimated
165,000 individuals affected in Uzbeki-
stan, with a population of 33 million."

2. Activities aimed at the prevention of
atherosclerosis in Kazakhstan

The “Clinical Diagnosis and Treat-
ment Protocol for Atherogenic Disorders
of Lipid Metabolism (Dyslipidemia)” was
approved by the National Scientific Cen-
ter for Healthcare Development named
after S. Kairbekova and published on its
website. Approved by the Joint Commis-
sion on Medical Services Quality (Min-
istry of Health, Kazakhstan, 2023), the
protocol recommends targeted screen-
ing for familial hypercholesterolemia
and cascade screening for first- and
second-degree relatives of diagnosed
FHC patients.’?

According to statistics, over 36,000
people die from atherosclerosis annually
in the Republic, and this number contin-
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ues to rise. WHO experts state that 85%
of cardiovascular disease complications
can be prevented through a healthy life-
style, timely screening, early prevention,
and treatment, as well as reducing “bad”
cholesterol. Individuals over 40 should
undergo cardiovascular screenings ev-
ery two years, free of charge, as part of
a national program. These screenings
help assess the 10-year risk of develop-
ing cardiovascular disease. If cholester-
ol levels are high, preventive treatment
is prescribed in Kazakhstan.”

3. Review of clinical scientific works
on the study of atherosclerosis and its
screening

According to the study, every second
person among men and women aged 30-
69 who took part in the research had hy-
percholesterolemia, and hyperglycemia
was found in every fourth man and fifth
woman.?

The results of the lipid metabolism
screening study for timely diagnosis and
prevention of atherosclerosis showed
that cardiovascular diseases, primarily
caused by atherosclerosis, were identi-
fied as the leading cause of death global-
ly.2*24 The study followed 2,000 individuals
over 18, monitoring blood cholesterol,
lipoproteins, triglycerides, and other fac-
tors. It was found that cholesterol levels
decrease in those aged 60-69. Only 28%
had normal high-density lipoproteins,
54% were at risk, and 18% had pathology.
ASCVD changes were seen in one-third
of patients over 40 during angiological
screening. The study concluded that apo-
lipoprotein disorders begin at age 18-
29, emphasizing the importance of early
screening to prevent disease.”

Itis important to highlight the impor-
tance of detecting tendon and skin xan-
thomas, xanthelasma, or lipoid corneas
in individuals under 45, as these symp-
toms suggest lipid metabolism disor-
ders like familial hypercholesterolemia,
a common cause of early dyslipidemia.?
The screening algorithm involves iden-

tifying risk factors and clinical signs of
atherosclerosis, determining lipid pro-
files via blood tests, assessing cardio-
vascular risk using the SCORE scale,
and confirming atherosclerosis with in-
strumental methods. Screening is rec-
ommended for men over 40 and women
over 50. The SCORE scale, used in Eu-
rope, categorizes cardiovascular risk
into very high, high, moderate, and low.
Countries with high cardiovascular risk
(death rates from CVD >350 per 100,000)
include Azerbaijan, Belarus, Bulgaria,
Egypt, Georgia, Kazakhstan, Kyrgyzstan,
North Macedonia, Moldova, Russia, Syr-
ia, Tajikistan, Turkmenistan, Ukraine,
and Uzbekistan.?’2

According to a last study, blood lipid
spectrum was taken from 95 volunteers
aged 20 to 65 years. Risk factors were
found in 55.6% of people. The lower limit
of the risk factor is considered to be 30
years. In conclusion, the authors showed
the social importance of preventive mea-
sures, especially the effectiveness of li-
poprotein testing.?’

In Vienna, Austria, a pilot project
combined selective screening with cas-
cade testing for children aged 5-7, using
standardized questionnaires and choles-
terol measurements. Cascade screen-
ing is implemented in several countries,
including Bulgaria, Denmark, Ireland,
Kosovo, Latvia, Malta, Norway, Poland,
Portugal, Spain, Sweden, Switzerland,
and Ukraine, with some programs being
institution-based and others national.
The Czech Republic introduced universal
newborn screening, and Estonia offers
universal screening for all ages. Ger-
many combines universal and cascade
screening through the Fridolin Program
(ages 2-6) and the Vroni study (ages 5-14),
while Greece implemented this approach
at institutions. Cascade screening is also
used in Ireland, Luxembourg, the Neth-
erlands, Norway, and Sweden.'8303132 The
cascade and screening programs over-
view are presented in Table 2.

Country / Pro- | Target Population Results Significance
gram / Method
Vienna, Austria | Children aged 5-7; | Cascade screening Demonstrates the
18 cascade screening | detected familial hy- | success of selective
percholesterolemia screening in early
cases effectively childhood
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Cascade and Familial
Screening Programs
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Table 3.

Regional Studies

on Atherosclerosis Risk
and Screening

Germany: Fri-
dolin and Vroni
Programs %

Fridolin (ages 2-6);
Vroni (ages 5-14)

Combined universal
and cascade screen-
ing approach.

Integration of genetic
testing improves
familial screening

screening for
5-year-olds

diatric population;
integrated genetic
testing

efficiency
Czech Universal newborn | Significant contri- Establishes univer-
Republic: screening bution to identifying sal screening as a
MedPed FHC model for effective
Project ¥ detection
Slovenia ™® Universal FHC Covers 91% of pe- Reduction in cardio-

vascular mortality
through systematic
screening

Groselj U. et al. work in the Europe-
an Journal of Cardiology discusses suc-
cessful familial hypercholesterolemia
screening models in Europe. In the Neth-
erlands began a program identifying ge-
netically confirmed FHC patients (index
cases) and conducting cascade screen-
ing for their relatives, which reduced
mortality over 20 years. Slovenia intro-
duced universal FHC screening, mea-
suring cholesterol in 5-year-olds during
primary care visits. The program now
covers 91% of the pediatric population
and integrates genetic testing. Cascade
screening has also been implemented
in Norway, the Czech Republic, Spain,
and the UK, with the Czech Republic’s
MedPed project significantly contribut-
ing to FHC identification.’%

An epidemiological, cross-sectional
study was conducted to assess the prev-
alence of dyslipidemia in adolescents
from Montes Claros, Minas Gerais, and
compare the results with a study of the
Brazilian population.®* A total of 77,833
students from 63 schools across four
geographical areas participated, and data
from 635 adolescents aged 10 to 16 years

were evaluated. Blood samples were col-
lected to measure total cholesterol, tri-
glycerides, low-density lipoprotein (LDL)
cholesterol, and High-density lipoprotein
(HDL) cholesterol. The study found that
26.8% of adolescents had high total cho-
lesterol, 15.7% had high triglycerides,
6.5% had high LDL cholesterol, and 40.8%
had low HDL levels. The authors conclud-
ed that the prevalence and mean values
of dyslipidemia, except for HDL choles-
terol, were higher in adolescents from
Montes Claros compared to the Brazilian
population study used for comparison.®

A study devoted to the study of the
method for estimating the cumulative
cardiovascular death risk in women
aged 25-64 and the creation an algo-
rithm incorporating both traditional and
socio-economic risk factors.®* The re-
search included 1,000 women in an ep-
idemiological study and concluded that
the developed algorithm, which consid-
ers economic risk factors, provides an
effective means to assess individual car-
diovascular death risk at the local lev-
el.¥” This and other regional studies are
summarized in Table 3.

Study/Region | Methodology Findings Recommendations

Lakunchyko- | SCORE-based | Developed an algo- | Provides a localized

va, 0.etal® | risk algorithm | rithm incorporating | tool for assessing 10-
for women aged | socioeconomic  risk | year cardiovascular
25-64 factors death risk

Collins, D. et | Risk factor as- | 44.5% overweight, | Highlights need for

al.® sessment in | 37.6%  hypertensive, | community-focused
Vankal'a village 25.8% hyperglycemic | health promotion
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Serebryakova | Screening among
et al.¥ 483 female
teachers

High prevalence of lip-
id and carbohydrate
metabolism disorders

Workplace screening is
effective for identifying
metabolic risk factors

The method of computed tomogra-
phy (CT) angiography remains the “gold”
standard for diagnosing vascular pa-
thology. The next advancement was the
use of intravascular ultrasound, an in-
vasive technique, which revolutionized
our understanding of atherosclerosis
and enabled early detection of patho-
logical changes in vessel walls. Today,
comprehensive diagnostic information
for identifying atherosclerosis includes
blood serum lipid levels, HS CRP, coro-
nary risk factors, ultrasound of brachio-
cephalic vessels, and CT angiography.
In cases with clinical manifestations of
atherosclerosis, invasive methods like
intravascular ultrasound should also be
used for specific arterial regions.™*

In a study familial hypercholester-
olemia as a leading cause of early car-
diovascular diseases and a frequent
disorder of lipid metabolism in children.
Cascade screening on the “child-parent”
path for the diagnosis of familial hyper-
cholesterolemia. As a result, 34 children
diagnosed with “heterozygous familial
hypercholesterolemia” with an average
age of 8.7 years were identified during
the indicated period. After screening
relatives, 33 parents, 15 siblings, and 56

second relatives were diagnosed with
FHC. Most of the parents diagnosed with
FHC also had cardiovascular disease.
In conclusion: “child-parent” cascade
screening led to the detection of three
new cases of FHC per child-proband,
which highlights the importance of early
diagnosis and control of this disease in a
family context.“-42

The high value of determining early
cardiovascular disease risk in both chil-
dren and adults using Electrocardiogra-
phy (ECG) Dispersion Mapping Method for
Screening the Risk of Cardiovascular Dis-
eases is evident. Screening methods are
vitalin this process, but issues with acces-
sibility and efficiency remain. The study ex-
plores the use of ECG dispersion mapping
for cardiac screening to identify individu-
als at high risk of CVD. The study involved
500 adults and 300 children, with informed
consent and ethics committee approval.
Results demonstrated the effectiveness
of ECG dispersion mapping in identifying
at-risk patients, highlighting its poten-
tial to improve early detection, prognosis,
and prevention of cardiovascular diseases
when integrated into medical practice.*
The advances in diagnostic methods are
thoroughly described in Table 4.

Study/ Method Key Outcomes Clinical Implications
Author
Fedotova E., | Contrast en- | Precise quantification | Gold standard for vascu-
et al.? chanced CT an- | of vessel narrowing lar surgical planning
giography
Bulanova N. | ECG dispersion | Effective in identifying | Promotes early detection
et al.®® mapping high-risk patients for | and prognosis improve-
CvD ment
Shaw L. J. et | Subclinical ath- | Plaque prevalence of- | Calls for more intensive
al.+ erosclerosis | ten exceeds traditional | assessment to improve
imaging risk factors risk stratification
Abbott A. L. | Routine imag- | Raised concerns over | Routine imaging not yet
et al.®s ing for subclin- | complications and in- | recommended due to in-
ical atheroscle- | cidental findings sufficient data
rosis

A study to assess how atherosclero-
sis impacts functional activity in elderly
patients involved 99 patients aged 65 and
older with atherosclerosis, treated at a

BULLETIN OF SURGERY IN KAZAKHSTAN N21-+2025

hospital in Belgorod. Functional activity
was evaluated using the Barthel index,
and ASCVD were identified through clin-
ical examination and history. The study

Table 4.
Advances in Diagnostic
Methods
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found that the severity of functional im-
pairment depended on which arteries
were affected, with lower extremity ath-
erosclerosis causing the most significant
limitations in activities such as dressing,
moving, and climbing stairs. Factors like
previous myocardial infarction or cor-
onary artery bypass surgery also influ-
enced functional activity. These findings
are valuable for optimizing treatment
and rehabilitation strategies for elderly
patients with atherosclerosis.*

In a study aimed to investigate the
relationship between total cardiovas-
cular risk and fracture risk in women
without clinical signs of atherosclerosis
involved 200 women aged 45-69, with
cardiovascular risk assessed using the
SCORE scale and fracture risk evaluat-
ed through the FRAX calculator. Bone
mineral density (BMD) was measured by
X-ray absorptiometry. Results showed
that 36% of women had low, 62% had av-
erage, and 2% had high cardiovascular
risk. Among 128 women with a SCORE
21, 26% had osteoporosis and 34% had
osteopenia. An inverse relationship be-
tween BMD and cardiovascular risk and
a positive relationship between BMD and
fracture risk were found. The study sug-
gests that assessing both CVD and frac-
ture risk together can aid in early pre-
vention and improve patient care.”’

A survey of young people who did
not visit a cardiologist and patients di-
agnosed with vascular atherosclerosis
showed that women (53.3%) predomi-
nated among the respondents, most of
them (60%) were overweight. Only 20%
of respondents smoked, but 80% drank
alcohol frequently. All respondents had a
blood relative who had a stroke or heart
attack. Most of them (73.3%) had high
blood pressure, only 33.3% knew what
atherosclerosis is. The vast majority
(66.7%) did not visit a neurologist, only
33.3% monitored their blood sugar level.
Despite this, only 33.3% were aware of
atherosclerosis. The results of the study
indicate the need to increase public
awareness of the risk factors and pre-
vention of atherosclerosis through edu-
cational materials and a more intensive
medical dialogue with patients.*®

An analysis of the effectiveness of
screening for lipid metabolism disorders
and obesity in health centers, analyzing

data from 3,049 working-age individu-
als between 2015 and 2016 determined
that 50.9% had health risk factors, and
49.1% were healthy. Additionally, 65.2%
had body parameter abnormalities, and
34.8% had hypercholesterolemia. After
attending health school, 48% of partic-
ipants saw a reduction in cholesterol,
and 5.5% lost weight, particularly among
those aged 18-30. This underscores the
importance of screening in preventing
cardiovascular diseases.”’

Andrew H. et al. highlight the impor-
tance of assessing vascular health in
children with cardiovascular risk factors.
It reviews recent research showing that
these children exhibit adverse changes
in vascular health indicators, such as
pulse wave velocity, arterial distensibil-
ity, and carotid intima-media thickness,
which may signal an increased risk for
cardiovascular disease. Despite chal-
lenges in measuring vascular condition
due to children’s physiological differenc-
es and insufficient normative data, the
authors suggest that such assessments
could be valuable for risk stratification
and early intervention. The article calls
for future research to expand normative
data, improve measurement standard-
ization, and conduct longitudinal studies
linking childhood risk factors to adult
cardiovascular outcomes.®

Lozano, P, et al. reviewed evidence on
childhood and adolescent lipid screening
to update USPSTF recommendations.
The review found no direct evidence
linking screening to adult health, inter-
mediate outcomes, harms, or treatment
effects, as no randomized controlled tri-
als were conducted. A total cholesterol
level of 200 mg/dL is a strong predictor
of dyslipidemia. Screening was most ef-
fective in overweight children (9-11 years)
and adolescents (16-19 years), with suc-
cessful results in Appalachian communi-
ties. Dietary changes showed no negative
impact on growth. However, studies did
not find a clear association between cho-
lesterol levels in youth and early death,
though high cholesterol in women, espe-
cially with familial hypercholesterolemia,
may be linked to early death. The article
concludes that while some effectiveness
was found (5.8%], long-term studies are
needed to assess health risks and revise
cholesterol standards."'
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Shaw L.J. et al. emphasizes the need
to study atherosclerotic plaques and
their link to cardiovascular risk. Re-
search shows plaque prevalence often
exceeds traditional risk factors, sug-
gesting more intensive assessment is
needed. The results showed even low-
risk patients can have atherosclerosis,
indicating the need for further evalu-
ation. Data from SCOTT-HEARTZ2 and
ROBINSYA will help clarify the role of
CTO in screening asymptomatic patients
and reducing cardiovascular events.*

Abbott A.L. concluded that while im-
aging of “subclinical” atherosclerosis

could be an independent risk factor for
future complications, routine screening
of asymptomatic individuals is not yet
advisable. The article highlights con-
cerns, such as potential complications
from screening (e.g., cerebral ischemic
events, radiation side effects in 12% of
cases) and incidental findings in 36% of
cases. Abbott calls for further research
to assess the ability of imaging to im-
prove risk stratification, personalize
care, and determine optimal screening
methods to predict complications.*®

The screening methodology for FHC
and pediatrics are described in Table 5.

Study / Methodology Key Findings Importance
Program
Wald, D. et | «Child-parent» cas- | Diagnosed 34 children Cascade screening
al.2 cade screening and 104 relatives with significantly increas-
hypercholesterolemia es detection rates in
families
Becker, M. | Targeted screening | 24.1% diagnosed with Early diagnosis aids
et al.% for FHC among FHC prevention of cardio-
relatives vascular diseases
Groselj, U. | Genetic testing and | Reduced mortality over Demonstrates the
et al.® cascade screening | 20 years but discontin- long-term suc-
ued due to funding cess of national FH
screening programs
Discussion zakhstan, particularly targeting familial

The findings from this systematic
review emphasize the potential bene-
fits of implementing a nationwide ath-
erosclerosis screening program in Ka-
zakhstan. Evidence from countries with
established screening protocols, such as
the United States, the UK, and Canada,
demonstrates the effectiveness of tar-
geted screenings in reducing cardiovas-
cular disease prevalence and mortality.
For example, the U.S. tracks atheroscle-
rosis statistics through the CDC, show-
ing a high number of outpatient visits for
coronary atherosclerosis and ischemic
heart diseases.” Similarly, the UK's NHS
conducts regular cardiovascular screen-
ings, including cholesterol and blood
pressure checks, which have proven ef-
fective in reducing CVD risk."

Introducing similar programs in Ka-

BULLETIN OF SURGERY IN KAZAKHSTAN

hypercholesterolemia and other high-
risk groups, could significantly reduce
the incidence of atherosclerosis and
related mortality. International studies
have demonstrated the effectiveness of
cascade screening for FHC, which allows
for early detection and treatment within
families, thereby reducing the long-term
health burden.®'"2!

Limitations. This study has several
limitations that should be considered
when interpreting the findings. First, the
generalizability of the results is some-
what limited due to the variability in
healthcare systems between countries.
Most of the studies included in the re-
view were conducted in countries with
advanced healthcare infrastructures,
which may not be directly applicable to
Kazakhstan's current healthcare con-
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text. Second, while the review emphasiz-
es the economic benefits of a nationwide
screening program, more region-spe-
cific economic evaluations are needed,
particularly considering Kazakhstan's
diverse rural and urban populations.
What is Known? Globally, it is
well-established that dyslipidemia, par-
ticularly elevated cholesterol levels, is
a major risk factor for cardiovascular
diseases. High cholesterol is responsi-
ble for approximately 4.4 million deaths
annually and contributes significantly
to strokes and coronary artery disease.
Early detection through screening is a
proven strategy to mitigate these risks.
The World Health Organization high-
lights that 85% of cardiovascular com-
plications can be prevented through
timely interventions such as screening
for dyslipidemia and hypertension.
What is New? This review provides
a unique contribution by evaluating the
applicability of international atheroscle-
rosis screening models specifically for
Kazakhstan. It underscores the need
for a tailored approach that considers
Kazakhstan's specific demographic and
healthcare needs. Unlike previous stud-
ies that focused on high-income coun-
tries, this review addresses the gap in
literature regarding the implementation
of cardiovascular screening programs in
low- and middle-income countries, par-
ticularly in Kazakhstan, where health-
care access is more variable.
Conclusion
The general literature review em-
phasizes that screening is the most ef-
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Mpodeccopy T.)K. EreMbepauneBy - 75 net

6 auBapsa 2025 r. ucnonHunock 75 net
CO AHSA poxzaeHus v 53 roga Hay4Ho-npak-
TMYeCKON AeATeNbHOCTN OAHOMY W3 Beny-
LWMX cepAeyHo-cocyamcTbix xmpypros PK,
LOKTOPY MeAMLMHCKMX Hayk, npodeccopy
TonereHny Xanbinbekosuyy Erembepamesy.

B ctynenueckme rogel TK. Erembepau-
€B MPOSIBUIT MHTEPEC K HAay4YHO-UCCnefoBa-
Tenbckow paboTe, BBICTYNWA C LOKNALOM Ha
Bcecoto3sHon cTymeHuyeckon KoHpepeHUUu.
Temown BbICTynneHus HasbiBanacb «[lopTo-
apTepuasnbHbI aHAaCTOMO3 MpU NOPTasibHON
runeptensum» (r. Lenunorpag, 1972). Mo-
cne okoH4YaHusa B 1972 . c oTnnumem neyeb-
Horo pakynbTeTa AnMa-ATMHCKOrO rocyaap-
CTBEHHOIO MEAMUMHCKOro MHCTUTYTA (HbiHe
- Kasaxckmin HaumoHaneHbli MegnumH-
cknin YausepcuteT um. C.[1. Achenamaposal
TK. Erembepanes HanpasieH Ha paboTy B
npakTMyeckoe 34paBooXpaHeHme.

C 1972 no 1976 rr., pabotas B ponx-
HOCTM xupypra-opauHatopa >Xambbinckon
obnactHoi BoNbHULbI, MOL PYKOBOLCTBOM
WN3BECTHOro Xxupypra, 3aciy>keHHoro Bpa-
ya Kazsaxckonm CCP H.0. Mykelwesa, oH
NPOLO/KMI HayyHble WCCNefoBaHUg, ny-
BankaLumMm 1 BbICTYNNEHWUS MO aKTyasbHbIM
BornpocaMm xupyprumn: «OcTpasi KuLleyHas
HemnpoxoAnMocTb», «KpoBoTeueHne U3 93B
xenynka 1 12-nepcTHON KMULLKWY, KOTOpble
obcyxpanuch Ha XXI-XXII TlneHymax xupyp-
ros Kasaxctana (1975, 1976 rr.).

C 1976 no 1978 rr. TK. Erembepaues
npoLuen KIMHUYeCKylo OpAnHaTYpy no cep-
LeyHo-cocypmcTton xupyprum B Kasaxckom
HUW knuHmnyeckon n akcnepuMeHTanbHOM

xupypruv  umenn A.H.ChizraHosa (HbiHe
HaumoHanbHbin Hayunbin LleHTp Xupyp-
rum uM. A.H. CoizraHosa). M ¢ Toro Bpeme-
HW TPYLOBOW MyTb W Hay4YHOe CTaHOBJEHWE
TK. ErembepnueBa, kak xupypra-HoBaTo-
pa, y4eHOro TECHO CBSI3aHbl C OTLESIOM Cep-
[eYHO-COCYAUCTON XUPYPrUM Ha3BaHHOIO
NHCTUTYTA.

HauaB TpynoByto AesTeNIbHOCTb C 40K~
HOCTW MNafLUEro Hay4YHoOro COTpyLHUKA OT-
LeNEeHNs COCyAMUCTON XMPYPrum, oH npoLuen
BCE CTYMEHW HAy4yHOro W NPaKTUYeckoro
pocTa, CTaB LOKTOPOM MEeAULMHCKMX Hayk,
npodeccopom.

Ha npoTsxeHWn ponuTenbHoro nepwo-
na Bpemenu TOK. Erembepmver sBnsncs
OTBETCTBEHHbLIM WCMOSIHUTENEM U PYyKOBO-
onTtenem BcecotosHbix 1 PecnybnukaHckmx
Hay4HbIX TeM, MOCBSALLEHHbIX aKTyaslbHbIM
npobneMaM cepaeyHO-COCYAUCTON XMpYyp-
run. OH NpMHUMan akTMBHOE yYacTue B pas-
paboTke 1 BHEAPEHWNMN HOBbIX TUMOB PEKOH-
CTPYKTMBHO-BOCCTaHOBUTENbHbIX OMepaLmii
npy BPOXAEHHOW U NpuobpeTeHHON naTo-
JI0FMM Q0PTbl U MarucTpasbHblX apTepuit, a
TakoKe NpU pas3finyHbix 3aboneBaHnsAX BEH.

MHoronetHue HaydHble Tpyabl T.K.
Erembeppunesa bbinv TecHo cBsi3aHbl C Ha-
YYHO-MCCnefoBaTeNlbckuMm paboTamu B 06-
NacTy cepAeyYHo-CcoCyancTon xmpyprum (no-
Jly4eHre UCKYCCTBEHHbIX KflanaHoB cepaua
un cocynos) Poccuiickoro HaydHoro ueHTpa
xupyprun umernn B.B. MeTtposckoro n Me-
OuumnHckon akagemMmn nMmerdn V.M. Ceueno-
Ba (r. MockBa), ¢ M3BeCTHBIMU POCCUIACKUM
yyeHbIMK: akageMukoMm B.A. KoHcTaHTUHO-
BbIM, npodeccopamn UN.A. Cbl4eHMKOBLIM,
B.A. KoznosbiM, C.J1. [I3eMelikeBuyem, A.U.
NBaHoBbIM. [TpepnoxeHHble T.OK. Erembep-
AMeBbIM BMOMNPOoTe3bl COCYL0B HOBOMO TUMA
c 1979 r. Wwnpoko ncnonb3ywTCcs B XUpyp-
rMYeckoM JiedeHUu 3abonieBaHU aopTbl
W MarucTpanbHbIX apTepuit, a Takxe npu
annoTpaHCnnaHTauMm noyek, MNpuUYeM He
Tonbko B Pecnybnuke KaszaxctaH, Ho v 3a
ero npefenamu.

PesynbtaThl  Hay4YHO-UCCnefoBaTesb-
ckmx pabot TOK. ErembepauneBa nernu B oc-
HOBY YCMeLLHO 3aLUMLLEeHHbIX KAaHAUAATCKON
N [OKTOpPCKOW auccepTaumi: «lpumerermne
KCeHobMOoNpoTe30B MpPU NEYEHUU OKKJIIHO-
3MOHHbIX 3abosfieBaHU apTePUN  HUNKHUX
KoHeuHocTen» (1984 r., Mockeal, «Cocyau-
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CTble 3aMeHUTENN B XUPYpruyeckoM mneye-
HUWN OKKJIIO3MOHHbIX MOpPaXkeHUn HproLLIHON
aopTbl M MarucTpasibHbiX apTeEPUA HUNKHUX
KoHeyHocTen» (2005 r.).

TK. ErembepaveB BRoxun MHOro cun
W Hay4yHoro Tpyma B opraHusauuio Pecny-
B/IMKAHCKOro LEHTPa COCYOUCTON XMpYpruu,
06/1aCTHbIX LLeHTPOB COCYAMUCTON XMPYPruun B
LbimkeHTe, Cemee, MaBnopape, Axtay, ATbi-
pay u cTaHoBneHue Xambbinckoro obnact-
HOrO LeHTpa cocyamcTon xupyprum (1978 r.),
a Takke B MOLrOTOBKY CMEeLManncToB-aHmm-
OXMPYProB nepeyncieHHbIX LeHTpoB, obyyas
MX HEMOCPEACTBEHHO B OMEpPaLIMOHHON.

TK. ErembepnoveB - Apkuin yyeHblw,
DeCcKopbICTHBIA HacTaBHUK, MHOro Tpyada
W CUN BKN1afblBAaeT B NOATOTOBKY MOMOAbIX
y4eHbIX U Bpayen-xupypros B obnactu cep-
Le4yHo-cocyancTonn xupyprum. OH asnseTcs
uneHoM PecnybnukaHckoro cneuvanusu-
poBaHHoro yyeHoro coseta ([1.09.07.01) no
MPUCY>KAEHWUIO YYeHOW CTeneHn [oKTopa
MeLULUMHCKMX HayK Mo CreuManbHoCTIM
«Xupyprusi» n «CeppedyHo-cocynaucras xu-
pyprus» npn HHUX nm. A.H. CbizraHoBa.

B 2002 r. TOK. ErembepauneB nepeluen
Ha kadenpy «Xupypruyeckune bonesHm N23»
Kazaxckoro HaumnoHanbHoro MeguumHcko-
ro YHueepcuteTa uMenun C.[1. Achenausapo-
Ba, FA4e MpoLLEen BCe CTyNeHW Hay4YHo-Mnena-
rOrM4yeckoro pocTa OT aCCUCTEHTa, LOLLEeHTa,
[LOKTOpa MeWLMHCKMX Hayk 1 npodeccopa
kadenpbl.

TK. ErembepoveB - xupypr BbiCLUEN
KaTeropmu, OTIUYHWK 3APABOOXPaHeHMs!
(1992 r), unen Poccuinckoro obuiecta
cepaeyHo-cocyamcTbix xupypros (1992 r.),
aHIMoJIOroB U cocyamncThix xupypros (1994
r.)J, Accoumaumu cepeyHo-coCyancTbIxX Xu-
pypros CpenHeit Asun n Kasaxcrana (2003
r.), Accoumaumn dnebonoros KasaxcraHa
(2006 r.), HeomHOKpaTHO MpWHUMAaN yuya-
CTUE B MHOMOYMUCIEHHbIX MEXAYHAapOLHbIX
XMpypruyeckmnx dopymax, B TOM 4Yuclie Ha
MeLULMHCKOM KOHrpecce THPKOS3bIYHbIX
Hapopos (Typums, r. Kaitcap, 1994 r.), roe
BnecTtalle BbICTYNWUA C LOKNAAOM Ha TeMy
«KnuHnyeckne pesynbrathl MNpPUMEHEHUS
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BrvonpoTe30B COCYA0B HOBOrO TUMa».

B 2007 ropy, npodeccop Erembeppunes
TK. opraHusoBan Kypc, a 4yepe3 rog Ka-
denpy «CepaeyHo-coCcyancTon Xmpyprums,
BrnepBble B uctopum KazHMY um. C.[. Ac-
deHamapoBa, Ha base ropofckoro Kapamuo-
xupyprudeckoro ueHtpa BCMI r. Anmatsl.

Bo Bcex obnacTHbIx LeHTpax U Pecny-
BAMKAHCKOM KapAMOXMPYPrMyeckoM LieHTpe
kadbenpa BHeLpuNia TEXHWKY MPUMEHEHUS
CTeHT-rpadTa nNpu aHeBpu3Me Topako-ab-
LOMUWHanbHoro oTgena aopTel. bnaropa-
ps HayyHbIM pa3paboTkaM npodeccopa
Erembepamesa T.OK. BHefpeHbl B NpakTuky
HOBblE TEXHONOTUWN CTEHTUPOBAHUS U LUYH-
TUPOBaHMWS KOPOHaPHbIX apTepuin Npu aTe-
POCK/Iep03e 1 OKK/03MN CepheyHbIX CoCy-
[,0B.

Kadeppa noprotosuna 6Gonee 150
cneunanuctoB no eaebonornu U aHrMoxm-
PYPruv LS KapAvoXMpypruyeckmx LLeHTPoB
Pecnybnuku KasaxcraH,

Mpodeccop Erembepanes TK. umeet
6 nateHToB Ha u3o0bpeTeHWe M aBTopckue
cBupeTenscTBa, aBTop bonee 170 HayyHbIX
TPYLOB, ONyBAMKOBAaHHbBIX B MeXAyHapop-
HbIX 1 pecnybnnKaHCKNX MeAULMHCKUX U3-
JaHusx. B HacTosiwee Bpemsi npodeccop
T.K. Erembepnves paboTtaeT Hag noAroToB-
KoV MoHorpaduii, NocBALEHHbIX pe3ynbTa-
TaM MHOrOIeTHUX Hay4YHbIX UCCNefoBaHMM
M nNpakTuyeckow AesTenbHoCcTM B obnacTm
CepLeYHO-COCYANCTON XUPYPrUm 1 y4ebHu-
KOB MO XUPYPruu.

Ceon tobunen TK. Erembepaues, yye-
Hbl, Nejaror, TanaHTAUBbLIA XMPYpr BCTpe-
4aeT MOJHbIM CWJl, SHEPTUU, HOBbIX TBOP-
yeckux naaHoB W uaen Ona ganbHenwero
pa3BuTUsa  Kapauoxupyprum  Pecnybnuku
KasaxcTaH.

Konnern n y4yeHuku ot BCen aywiwv no-
34paBnsAOT [0pOororo Apyra v ydutens,
yenoBeka c bonblwon BykBbl C tobuneem,
XKenawT eMy Kpernkoro 3[0poBbsi, CHACTbS,
ceMerHoro bnarononyyms v ycnexos B Ha-
YYHO-NPAKTUYEeCKONW W nefarormyeckomn
[eaTenbHOCTU Ha Bnaro 340poBbs HapoAa
KasaxcTaHa.

Mpodeccop kadbenpbl «0bLein
XVUPYPruun 1 Tonorpadpuyeckoin aHaToMmm»
KasHMY um. C.[I. AcdeHpunsapoBa

A.C. bapgunbguH



