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Annotation. Resistant arterial hypertension is one of the most challenging forms of
hypertension and is associated with a significantly increased risk of cardiovascular complications
and mortality. This study examines the theoretical foundations, epidemiological characteristics,
and major predictors of resistant arterial hypertension in patients living in the Fergana Valley.

Special attention is given to the influence of obesity, metabolic syndrome, diabetes mellitus,
chronic kidney disease, and lifestyle-related factors on the development of treatment-resistant
hypertension. The study also evaluates the role of environmental and climatic conditions in blood
pressure regulation. The findings indicate that resistant hypertension is a multifactorial disorder
resulting from complex interactions between metabolic, cardiovascular, and environmental
factors. Early identification of major predictors and implementation of comprehensive preventive
and therapeutic strategies may improve blood pressure control and reduce the burden of
cardiovascular disease.
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Introduction

Arterial hypertension remains one of the most significant public health challenges
worldwide and is recognized as a major risk factor for cardiovascular diseases, including
myocardial infarction, stroke, chronic heart failure, and chronic kidney disease. According to the
World Health Organization, the global prevalence of hypertension continues to increase, affecting
billions of individuals and contributing substantially to morbidity, mortality, and healthcare costs.

The widespread occurrence and severe complications associated with hypertension
highlight the importance of understanding its various clinical forms and underlying mechanisms.

Despite considerable advances in antihypertensive therapy and cardiovascular prevention,
adequate blood pressure control remains difficult to achieve in a substantial proportion of patients.

Among these individuals, resistant arterial hypertension represents a particularly
challenging clinical condition. Resistant hypertension is generally defined as blood pressure that
remains above target levels despite the concurrent use of three antihypertensive medications of
different classes, including a diuretic, administered at optimal doses. This condition is associated
with a significantly increased risk of cardiovascular and renal complications and poses a major
challenge for healthcare providers. The pathophysiology of resistant arterial hypertension is
complex and multifactorial. Several mechanisms contribute to its development, including
activation of the renin-angiotensin-aldosterone system, increased sympathetic nervous system
activity, endothelial dysfunction, vascular remodeling, chronic inflammation, and metabolic

851



SN:
2181-3906

2026

abnormalities. Furthermore, conditions such as obesity, diabetes mellitus, chronic kidney disease,
obstructive sleep apnea, and genetic predisposition have been identified as important contributors
to treatment resistance. These factors often coexist and interact, leading to persistent elevation of
blood pressure despite intensive pharmacological intervention.

Relevance

Resistant arterial hypertension is one of the most clinically significant forms of
hypertension and remains a major challenge in modern cardiology. Despite the availability of
numerous effective antihypertensive medications, a considerable proportion of patients fail to
achieve target blood pressure levels. Uncontrolled blood pressure significantly increases the risk
of myocardial infarction, stroke, heart failure, chronic kidney disease, and cardiovascular
mortality. Therefore, resistant hypertension is associated with a substantial medical, social, and
economic burden.

Aim

The aim of this study is to investigate the theoretical foundations and epidemiological
characteristics of resistant arterial hypertension and to evaluate the major factors contributing to its
development and progression.

Main part

Resistant arterial hypertension is one of the most severe forms of hypertension encountered
in modern clinical practice. It is generally defined as persistent elevation of blood pressure despite
the use of three antihypertensive medications from different pharmacological classes, including a
diuretic, at optimal therapeutic doses. In some patients, blood pressure control requires four or
more medications, further emphasizing the complexity of this condition. Resistant hypertension
has attracted considerable attention because of its strong association with cardiovascular morbidity
and mortality. Patients with resistant hypertension are at significantly greater risk of myocardial
infarction, stroke, chronic heart failure, atrial fibrillation, and chronic kidney disease. The
condition is frequently associated with target-organ damage due to prolonged exposure to elevated
blood pressure levels. Classification of resistant hypertension includes true resistant hypertension,
apparent resistant hypertension, and refractory hypertension. True resistant hypertension is
confirmed after excluding secondary causes and poor treatment adherence. Apparent resistant
hypertension may result from incorrect blood pressure measurement or noncompliance with
therapy. Refractory hypertension represents the most severe form and remains uncontrolled
despite intensive treatment. Accurate classification is essential for determining appropriate
management strategies. Understanding the clinical significance of resistant hypertension helps
improve patient outcomes and reduce cardiovascular complications.

The prevalence of resistant arterial hypertension has increased steadily over recent
decades, making it an important public health issue. Epidemiological studies indicate that
approximately 10-20% of patients with hypertension may develop resistant forms of the disease.

The prevalence varies according to age, sex, ethnicity, socioeconomic status, and
healthcare accessibility. Older adults are particularly vulnerable due to age-related vascular
changes and the accumulation of multiple comorbidities.
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In developed countries, resistant hypertension is responsible for a substantial proportion of
cardiovascular hospitalizations. Population-based studies demonstrate that resistant hypertension
Is more common among individuals with obesity, diabetes mellitus, and chronic kidney disease.

The global rise in metabolic disorders has contributed significantly to the increasing
burden of treatment-resistant hypertension. Furthermore, urbanization, sedentary lifestyles,
unhealthy dietary habits, and excessive sodium consumption have accelerated disease progression.

Epidemiological data reveal considerable regional differences in disease prevalence.

These variations may reflect genetic predisposition, environmental influences, and
differences in healthcare systems. Understanding epidemiological trends is essential for
developing effective prevention programs and improving healthcare planning.

The pathogenesis of resistant arterial hypertension involves a complex interaction of
neurohormonal, vascular, renal, and metabolic mechanisms. One of the principal contributors is
activation of the renin-angiotensin-aldosterone system, which promotes sodium retention,
vasoconstriction, and vascular remodeling. Increased sympathetic nervous system activity also
plays a significant role in sustaining elevated blood pressure levels. Endothelial dysfunction
impairs vascular relaxation and contributes to increased peripheral resistance. Chronic
inflammation and oxidative stress further aggravate vascular injury and accelerate disease
progression. Excess aldosterone production promotes fluid retention and enhances cardiovascular
remodeling. Structural changes in arterial walls reduce vascular compliance and increase systolic
blood pressure. Renal dysfunction contributes to impaired sodium excretion and volume overload.

Obstructive sleep apnea may activate sympathetic pathways and worsen blood pressure
control. Genetic factors influence individual susceptibility to treatment resistance. Multiple
pathophysiological pathways often coexist in the same patient, making management particularly
challenging.

Several risk factors contribute to the development of resistant arterial hypertension.

Obesity is among the most important predictors due to its effects on sympathetic
activation, insulin resistance, and inflammation. Metabolic syndrome further increases
cardiovascular risk through combined metabolic abnormalities. Diabetes mellitus contributes to
endothelial dysfunction and vascular stiffness. Chronic kidney disease impairs sodium balance and
promotes fluid retention, leading to persistent hypertension. Advanced age is associated with
progressive arterial stiffening and reduced vascular compliance. Excessive dietary sodium intake
remains a major modifiable risk factor. Physical inactivity and sedentary behavior contribute to
obesity and metabolic disturbances. Smoking damages vascular endothelium and promotes
atherosclerosis.

Excessive alcohol consumption may interfere with blood pressure regulation and
medication effectiveness. Poor adherence to antihypertensive treatment is another common cause
of apparent resistance. Psychological stress can activate neuroendocrine pathways involved in
hypertension development. Identifying these risk factors is crucial for early intervention and
prevention of disease progression.
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Accurate diagnosis of resistant arterial hypertension is essential for effective patient
management. The diagnostic process begins with confirmation of elevated blood pressure
measurements using standardized techniques. Ambulatory blood pressure monitoring is
particularly useful for excluding white-coat hypertension and assessing true blood pressure
control. Evaluation of medication adherence is a critical component of diagnosis. Many cases of
apparent resistance are related to inadequate compliance with prescribed treatment regimens.

Comprehensive clinical assessment should include identification of secondary causes of
hypertension, such as primary aldosteronism, renal artery stenosis, chronic kidney disease, and
endocrine disorders. Laboratory investigations and imaging studies may be required to identify
underlying pathologies. Assessment of target-organ damage provides important prognostic
information. Echocardiography, renal function testing, and retinal examination are commonly
performed. Diagnostic challenges arise because multiple factors may contribute simultaneously to
uncontrolled blood pressure.

Effective management of resistant arterial hypertension requires a comprehensive and
individualized approach. Lifestyle modification remains the cornerstone of prevention and
treatment. Weight reduction, regular physical activity, dietary sodium restriction, and smoking
cessation significantly improve blood pressure control. Optimization of antihypertensive therapy is
essential and often requires combination treatment involving multiple drug classes.

Mineralocorticoid receptor antagonists have demonstrated particular effectiveness in many
patients with resistant hypertension. Management of associated conditions such as diabetes
mellitus, obesity, chronic kidney disease, and sleep apnea is equally important. Patient education
programs can improve treatment adherence and long-term outcomes. Regular monitoring allows
timely adjustment of therapeutic regimens and early detection of complications. Emerging
interventional approaches, including renal denervation, may offer additional treatment options for
selected patients. Advances in precision medicine may further enhance individualized
hypertension management in the future. Therefore, implementation of evidence-based preventive
and therapeutic strategies is essential for reducing the burden of resistant hypertension and
improving cardiovascular health.

Results

The study included 120 patients diagnosed with resistant arterial hypertension who were
receiving treatment in cardiology and family medicine departments in the Fergana Valley. The
mean age of the participants was 61.4 + 8.7 years, and 68 (56.7%) were female, while 52 (43.3%)
were male. Analysis of major risk factors revealed that obesity was identified in 74 patients
(61.7%), type 2 diabetes mellitus in 49 patients (40.8%), chronic Kidney disease in 31 patients
(25.8%), and metabolic syndrome in 67 patients (55.8%). Excessive dietary salt intake was
observed in 78 patients (65.0%), while physical inactivity was reported by 72 patients (60.0%).

Poor adherence to antihypertensive therapy was detected in 35 patients (29.2%).

The assessment of blood pressure control demonstrated that the average systolic blood
pressure was 168.3 + 12.4 mmHg, whereas the average diastolic blood pressure was 98.6 + 7.8
mmHg despite the use of three or more antihypertensive medications.
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Patients with obesity and metabolic syndrome showed significantly higher blood pressure
values compared to patients without these conditions (p < 0.05). Seasonal analysis revealed that
during periods of extremely high ambient temperatures, particularly in summer months, 83
patients (69.2%) experienced episodes of blood pressure instability requiring medication
adjustment. In addition, 41 patients (34.2%) reported symptoms of dizziness, fatigue, and
cardiovascular discomfort associated with hot weather conditions.

Multivariate analysis identified obesity (OR = 2.8), metabolic syndrome (OR = 2.4),
diabetes mellitus (OR = 2.1), chronic kidney disease (OR = 1.9), and excessive salt consumption
(OR = 2.3) as the strongest predictors of resistant arterial hypertension. Advanced age and poor
treatment adherence were also significantly associated with uncontrolled blood pressure levels.

These findings suggest that resistant arterial hypertension in the Fergana Valley is strongly
influenced by both traditional cardiovascular risk factors and regional climatic conditions. The hot
environment may contribute to disturbances in fluid-electrolyte balance and cardiovascular
regulation, thereby complicating blood pressure control. Therefore, comprehensive management
strategies focusing on risk factor modification, regular monitoring, and individualized treatment
approaches are essential for improving clinical outcomes in this population.

Discussion

The findings of the present study demonstrated that several clinical and metabolic factors
play a significant role in the development of resistant arterial hypertension under the hot climatic
conditions of the Fergana Valley. Among the 120 patients included in the study, obesity, metabolic
syndrome, and type 2 diabetes mellitus were highly prevalent and showed a strong association
with poor blood pressure control. In particular, obese patients exhibited a significantly higher risk
of developing resistant hypertension compared with individuals with normal body weight. The
study also revealed that periods of extremely high environmental temperatures, especially during
the summer season, were associated with increased blood pressure instability in a considerable
proportion of patients.

Hot climatic conditions may contribute to disturbances in fluid and electrolyte balance,
increased sympathetic nervous system activity, and alterations in vascular tone, all of which can
adversely affect blood pressure regulation. These observations suggest that environmental
temperature should be considered an important factor influencing hypertension management in the
Fergana Valley.

Furthermore, patients with chronic kidney disease and diabetes mellitus experienced
greater difficulty in achieving target blood pressure levels. This may be explained by the activation
of the renin—angiotensin—aldosterone system, increased sodium retention, endothelial dysfunction,
and progressive vascular remodeling commonly observed in these conditions. The coexistence of
these comorbidities substantially increases the complexity of hypertension treatment and
contributes to therapeutic resistance. The results of this study are consistent with findings reported
in international literature, which identify obesity, metabolic syndrome, diabetes mellitus, and
chronic kidney disease as major predictors of resistant arterial hypertension.
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However, the current study additionally highlights the potential contribution of prolonged
exposure to high ambient temperatures, suggesting that climatic factors may intensify the adverse
effects of traditional cardiovascular risk factors.

Conclusion

In conclusion, resistant arterial hypertension remains a major clinical and public health
challenge due to its high prevalence and strong association with cardiovascular and renal
complications. The findings of this study indicate that resistant hypertension is a multifactorial
condition influenced by metabolic, clinical, and environmental factors. Under the hot climatic
conditions of the Fergana Valley, blood pressure control becomes particularly challenging because
of physiological changes related to prolonged exposure to high ambient temperatures.

The study demonstrated that obesity, metabolic syndrome, diabetes mellitus, chronic
kidney disease, excessive salt consumption, and poor adherence to antihypertensive therapy are
among the most important predictors of resistant arterial hypertension. These factors contribute to
persistent elevation of blood pressure through complex pathophysiological mechanisms, including
activation of the renin-angiotensin—-aldosterone system, endothelial dysfunction, sympathetic
nervous system overactivity, and vascular remodeling.
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