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Annotation: This paper focuses on the importance of primary prevention of

cardiovascular complications in individuals with type 2 diabetes mellitus. Given

that cardiovascular disease remains the leading cause of morbidity and mortality

among diabetic  patients,  early  and effective  intervention  is  critical.  The article

outlines  key  pathophysiological  mechanisms  linking  type  2  diabetes  and

cardiovascular disorders, such as insulin resistance, endothelial dysfunction, and

chronic inflammation. It discusses evidence-based clinical guidelines from major

health  organizations,  recommending  lifestyle  modifications,  strict  glycemic

control,  blood  pressure  regulation,  lipid  management,  and  the  use  of

cardioprotective  medications  such  as  SGLT2  inhibitors  and  GLP-1  receptor

agonists.  The  paper  also  evaluates  the  role  of  patient  education  and

multidisciplinary  care  in  improving  adherence  to  preventive  strategies.  By

analyzing current data and expert consensus, the study aims to provide healthcare

professionals with practical recommendations to minimize cardiovascular risks and

enhance the quality of life in patients with type 2 diabetes.
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ПЕРВИЧНАЯ ПРОФИЛАКТИКА СЕРДЕЧНО-СОСУДИСТЫХ

ОСЛОЖНЕНИЙ ПРИ САХАРНОМ ДИАБЕТЕ II ТИПА

ПРАКТИЧЕСКИЕ ПОКАЗАНИЯ И РЕКОМЕНДАЦИИ

Аннотация: В данной статье основное внимание уделяется важности

первичной  профилактики  сердечно-сосудистых  осложнений  у  лиц  с
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сахарным диабетом 2 типа. Учитывая, что сердечно-сосудистые заболевания

остаются основной причиной заболеваемости и смертности среди пациентов

с диабетом, раннее и эффективное вмешательство имеет решающее значение.

В  статье  излагаются  основные  патофизиологические  механизмы,

связывающие диабет 2 типа и сердечно-сосудистые заболевания, такие как

резистентность  к  инсулину,  эндотелиальная  дисфункция  и  хроническое

воспаление.  В  ней  обсуждаются  основанные  на  фактических  данных

клинические  рекомендации  от  основных  организаций  здравоохранения,

рекомендующие  изменение  образа  жизни,  строгий  контроль  гликемии,

регуляцию артериального давления, управление липидами и использование

кардиопротекторных препаратов,  таких как ингибиторы  SGLT2 и агонисты

рецепторов  GLP-1. В статье также оценивается роль обучения пациентов и

многопрофильной  помощи  в  улучшении  соблюдения  профилактических

стратегий. Анализируя текущие данные и консенсус экспертов, исследование

направлено на предоставление специалистам здравоохранения практических

рекомендаций по минимизации сердечно-сосудистых рисков и повышению

качества жизни пациентов с диабетом 2 типа. 

Ключевые  слова: Сахарный  Диабет  2  Типа,  Сердечно-Сосудистые

Осложнения,  Первичная  Профилактика,  Инсулинорезистентность,

Эндотелиальная  Дисфункция,  Атеросклероз,  Гликемический  Контроль,

Ингибиторы Sglt2.

 Introduction

Type 2 diabetes mellitus is one of the most serious chronic diseases affecting

global public health. The prevalence of this condition has significantly increased

over the past decades, posing a major challenge to healthcare systems worldwide.

Type  2  diabetes  mellitus  is  characterized  primarily  by  insulin  resistance  and

relative insulin deficiency, which lead to a persistent elevation of glucose levels in

the blood. This pathological state exerts adverse effects on various body systems

over  time,  particularly  the  cardiovascular  system.  Cardiovascular  diseases
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represent  the  most  common  and  severe  complications  associated  with  type  2

diabetes mellitus, and they are among the leading causes of mortality in affected

individuals. Patients with type 2 diabetes experience accelerated atherosclerosis,

increased  incidence  of  arterial  hypertension,  and  abnormal  lipid  profiles.  As  a

result, the risk of ischemic heart disease, myocardial infarction, stroke, and other

severe  cardiovascular  events  is  substantially  elevated.  Therefore,  preventing

cardiovascular complications and reducing their risk is a critical clinical priority in

the management of patients with type 2 diabetes.

Primary prevention refers to the set of measures applied during the early

stages of the disease, before serious complications have developed. The main goal

of  primary  prevention  is  to  maintain  cardiovascular  health  and  minimize  the

negative  outcomes  associated  with  diabetes  mellitus.  This  approach  includes

lifestyle  modifications  such  as  changes  in  diet  and  physical  activity,

pharmacological interventions, and systematic monitoring of risk factors related to

diabetes  and cardiovascular  diseases.  Practical  guidelines and recommendations

play a crucial role in organizing effective primary prevention for cardiovascular

complications  in  patients  with  type  2  diabetes  mellitus.  These  tools  provide

healthcare  professionals,  including  physicians  and  diabetes  specialists,  with

evidence-based  protocols  for  regular  patient  assessment,  development  of

individualized  treatment  plans,  and  optimization  of  preventive  measures.

Additionally, these guidelines contribute to the efficient allocation of healthcare

resources and improvement of population health outcomes. This article aims to

comprehensively analyze existing practical  guidelines and recommendations for

the primary prevention of  cardiovascular  complications  in  patients  with type 2

diabetes  mellitus.  It  will  review  current  scientific  evidence  and  discuss  their

application in clinical practice, ultimately supporting the delivery of high-quality

and effective care for patients with diabetes.

Main Part 

________________________________________________________________

"Экономика и социум" №6(133) 2025                                      www.iupr.ru



Type 2 diabetes mellitus represents a major global health concern due to its

increasing  prevalence  and  association  with  significant  morbidity  and  mortality.

Cardiovascular diseases constitute the leading cause of death among patients with

type 2 diabetes. This increased risk is related to the complex interplay of metabolic

disturbances  including  insulin  resistance,  chronic  inflammation,  endothelial

dysfunction, and dyslipidemia.  Primary prevention aims to intervene before the

onset  of  clinical  cardiovascular  disease,  reducing the incidence and severity  of

complications.  Effective  prevention  requires  a  multidisciplinary  approach

combining  lifestyle  modifications,  pharmacological  treatments,  and  regular

monitoring.  Understanding  the  underlying  pathophysiology  and  risk  factors  is

essential for tailoring preventive strategies. This article explores the epidemiology,

risk  factors,  and  evidence-based  interventions  for  primary  prevention  of

cardiovascular complications in type 2 diabetes. It emphasizes the role of clinical

guidelines in facilitating standardized and effective care. The ultimate goal is to

improve patient outcomes and reduce the burden of cardiovascular disease in this

vulnerable population.

Cardiovascular complications are highly prevalent in individuals with type 2

diabetes mellitus and are responsible for the majority of diabetes-related deaths.

Epidemiological studies consistently show that the risk of myocardial infarction

and stroke is two to four times higher in diabetic patients compared to non-diabetic

counterparts.  The  pathophysiology  involves  several  mechanisms:  chronic

hyperglycemia promotes the formation of advanced glycation end products, which

induce  oxidative  stress  and  vascular  inflammation.  Endothelial  dysfunction,

characterized by impaired nitric oxide availability, contributes to vascular stiffness

and hypertension. Additionally, insulin resistance leads to dysregulation of lipid

metabolism,  resulting  in  atherogenic  dyslipidemia.  These  combined  factors

accelerate the development of atherosclerosis, plaque instability, and thrombosis.

Understanding these mechanisms is vital for identifying targets for intervention
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and designing preventive strategies  aimed at  reducing cardiovascular  morbidity

and mortality in patients with type 2 diabetes.

The risk of cardiovascular disease in type 2 diabetes is multifactorial and

includes modifiable and non-modifiable factors.  Traditional risk factors such as

hypertension,  dyslipidemia,  smoking,  and  obesity  are  highly  prevalent  among

diabetic patients and substantially increase cardiovascular risk. Glycemic control

also plays a critical role, as poor glucose regulation exacerbates vascular damage.

Additionally,  novel  risk  factors  such  as  chronic  low-grade  inflammation,

prothrombotic  state,  and  microalbuminuria  have  been  identified  as  important

contributors.  Genetic  predisposition  and  age  further  modify  individual  risk

profiles. Comprehensive risk assessment should include evaluation of these factors

to  enable  personalized  preventive  approaches.  Early  identification  and

management of  risk factors  are  crucial  to prevent the onset  and progression of

cardiovascular complications in this high-risk group.

Primary prevention involves interventions targeted at reducing risk factors

before cardiovascular disease develops. The fundamental principles include early

risk identification, aggressive management of modifiable risk factors, and patient

education. Multidisciplinary collaboration between endocrinologists, cardiologists,

dietitians,  and  primary  care  providers  enhances  care  effectiveness.  Prevention

strategies should be individualized based on patient risk profiles and comorbidities.

Evidence  supports  the  use  of  both  lifestyle  changes  and  pharmacotherapy  to

achieve  optimal  cardiovascular  protection.  Regular  follow-up  and  monitoring

ensure  adherence  and  allow  timely  adjustments.  Emphasizing  patient

empowerment  and  self-management  skills  is  essential  for  long-term  success.

Effective  primary  prevention  not  only  reduces  cardiovascular  events  but  also

improves overall quality of life and reduces healthcare costs.

Lifestyle modification is the cornerstone of primary prevention in type 2

diabetes. A balanced diet rich in fruits, vegetables, whole grains, lean protein, and

healthy fats can improve glycemic control and lipid profiles. Reducing intake of
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saturated fats, trans fats, and simple sugars is critical to decrease cardiovascular

risk.  Regular  physical  activity  enhances  insulin  sensitivity,  aids  weight

management, and improves blood pressure. Both aerobic and resistance training

have demonstrated cardiovascular benefits. Weight loss, even modest, significantly

reduces  risk  factors  such  as  hypertension  and  dyslipidemia.  Behavioral

interventions,  including  goal  setting  and  motivational  interviewing,  support

adherence  to  lifestyle  changes.  Education on healthy  habits  should involve  the

patient’s family and community resources.  Sustainable lifestyle changes require

ongoing support from healthcare providers to maintain long-term cardiovascular

health.

When lifestyle modifications are insufficient, pharmacological treatment is

indicated  to  manage  cardiovascular  risk  factors.  Antihypertensive  agents,

particularly  angiotensin-converting  enzyme  inhibitors  and  angiotensin  receptor

blockers, provide cardiovascular and renal protection in diabetic patients. Statins

effectively  reduce  low-density  lipoprotein  cholesterol  and  have  been  shown  to

decrease cardiovascular events in type 2 diabetes. Emerging evidence supports the

cardiovascular benefits of certain glucose-lowering medications such as sodium-

glucose cotransporter-2 inhibitors and glucagon-like peptide-1 receptor agonists.

Antiplatelet  therapy  may  be  considered  in  selected  high-risk  individuals  for

primary prevention. Individualized therapy based on patient comorbidities and risk

profile optimizes outcomes. Regular evaluation of therapeutic efficacy and adverse

effects  is  necessary  to  adjust  treatment  plans.  Integrating  pharmacological  and

lifestyle interventions maximizes the preventive potential.

Effective primary prevention requires regular monitoring of cardiovascular

risk factors and early detection of subclinical disease. Biomarkers such as glycated

hemoglobin,  lipid  profiles,  high-sensitivity  C-reactive  protein,  and

microalbuminuria  provide  valuable  information  about  metabolic  control  and

inflammation. Non-invasive diagnostic tools including electrocardiography, carotid

intima-media  thickness  measurement,  and echocardiography  help  identify  early
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structural and functional  changes in the cardiovascular system. Risk calculators

and  scoring  systems  facilitate  comprehensive  risk  stratification.  Continuous

glucose  monitoring  and  ambulatory  blood  pressure  monitoring  enable  better

disease  management.  Implementation  of  standardized  protocols  for  periodic

assessment ensures timely interventions. Integration of these tools in routine care

improves risk prediction and patient outcomes.

Clinical  guidelines  synthesized  from  large-scale  studies  and  expert

consensus  offer  practical  frameworks  for  primary  prevention.  Leading

organizations such as the American Diabetes Association and the European Society

of  Cardiology  provide  evidence-based  recommendations  addressing  glycemic

control, blood pressure management, lipid lowering, and lifestyle modifications.

Guidelines emphasize individualized care, taking into account patient preferences

and comorbidities. They highlight target goals for risk factors and suggest specific

therapeutic  options.  Implementation  of  guidelines  in  clinical  practice  improves

standardization and quality of care. However, barriers such as limited resources

and  patient  adherence  challenges  remain.  Continuous  updating  of

recommendations based on emerging evidence is necessary to optimize preventive

strategies.

Despite  advances,  challenges  persist  in  the  primary  prevention  of

cardiovascular complications in type 2 diabetes. Patient adherence to lifestyle and

pharmacological interventions is often suboptimal due to socioeconomic factors,

psychological barriers, and limited health literacy. Healthcare system limitations

including access to care and provider training affect prevention efforts. Emerging

research focuses on personalized medicine approaches using genetic and molecular

profiling to tailor interventions. Novel therapeutic agents and technologies such as

digital  health  tools  offer  promising  avenues  to  enhance  prevention.  Greater

emphasis on multidisciplinary collaboration and patient-centered care models is

essential.  Future  directions  include  improving  risk  prediction  accuracy  and

developing  cost-effective,  scalable  prevention  programs.  Addressing  these
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challenges will be key to reducing the global burden of cardiovascular disease in

diabetes.

Primary prevention of cardiovascular complications in patients with type 2

diabetes  mellitus  is  vital  to  improving  survival  and  quality  of  life.  A

comprehensive  approach  involving  lifestyle  modification,  pharmacological

treatment,  and  regular  monitoring  is  essential.  Practical  guidelines  provide

valuable  frameworks  to  support  evidence-based  care.  Continued  research  and

innovation  are  needed  to  overcome current  challenges  and  enhance  prevention

effectiveness. Healthcare providers must prioritize individualized patient care and

empower  patients  through  education  and  support.  By  implementing  these

strategies,  the  incidence  of  cardiovascular  complications  can  be  significantly

reduced,  leading  to  better  health  outcomes  and  reduced  healthcare  costs

worldwide.

Discussion

The  primary  prevention  of  cardiovascular  complications  in  patients  with

type  2  diabetes  mellitus  represents  a  complex  and  multifaceted  challenge  in

modern  medicine.  Despite  substantial  advances  in  understanding  the

pathophysiological  mechanisms and the  development  of  effective interventions,

cardiovascular disease remains the leading cause of morbidity and mortality among

diabetic  patients  worldwide.  This  underscores  the  urgent  need  for  optimized

prevention strategies. Our review highlights that early identification and aggressive

management  of  cardiovascular  risk  factors  are  paramount.  The  multifactorial

nature of cardiovascular disease in type 2 diabetes demands an integrated approach

that  includes lifestyle  modifications,  pharmacological  treatment,  and continuous

monitoring. Lifestyle interventions, such as dietary changes and increased physical

activity, have proven benefits but face challenges related to patient adherence and

socioeconomic  barriers.  Consequently,  health  systems  must  prioritize  patient

education and behavioral support to sustain these changes.
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Pharmacological strategies have evolved significantly, with newer classes of

antidiabetic drugs demonstrating cardiovascular protective effects beyond glucose

lowering. The incorporation of these agents into clinical practice guidelines reflects

a  shift  toward  comprehensive  risk  reduction.  However,  variability  in  patient

response and potential adverse effects necessitate individualized treatment plans.

The  role  of  clinical  guidelines  in  translating  evidence  into  practice  cannot  be

overstated.  They  offer  standardized  recommendations  that  improve  care

consistency and outcomes. Yet, gaps between guideline recommendations and real-

world application remain, often due to resource limitations, healthcare disparities,

and  provider  knowledge  gaps.  Emerging  technologies,  including  digital  health

tools and biomarkers for risk stratification, present promising avenues to enhance

primary  prevention.  Personalized  medicine,  utilizing  genetic  and  molecular

profiling,  may  further  refine  risk  assessment  and  tailor  interventions,  thereby

improving efficacy.

Conclusion

Cardiovascular  complications  remain  the  leading  cause  of  death  and

disability  among  patients  with  type  2  diabetes  mellitus.  Primary  prevention

through early identification and management of risk factors is essential to reduce

this  burden.  A combination  of  lifestyle  interventions,  including  healthy  diet,

regular  physical  activity,  and  weight  management,  alongside  pharmacological

treatment  tailored  to  individual  patient  profiles,  provides  the  most  effective

strategy  for  cardiovascular  risk  reduction.  Clinical  guidelines  offer  valuable

frameworks  to  guide  healthcare  providers  in  implementing  evidence-based

practices,  although  challenges  in  real-world  application  persist.  Advances  in

monitoring technologies and personalized medicine hold promise for enhancing

prevention efforts in the future. Ultimately, a multidisciplinary and patient-centered

approach is crucial to improving outcomes and quality of life for individuals living

with type 2 diabetes, thereby reducing the global impact of cardiovascular disease.
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