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Abstract

Background: Hypertensive heart disease, characterized by changes such as left ventricular
hypertrophy (LVH), poses significant health risks. Echocardiography serves as a non-invasive

tool for detecting these changes.

Objectives: To assess the prevalence of LVH in hypertensive patients and examine the

association between blood pressure levels and echocardiographic findings.

Methods: A cross-sectional study of 150 hypertensive patients was conducted.
Echocardiographic screening was performed to identify LVH and other cardiac abnormalities.

Blood pressure measurements and clinical data were analyzed.

Results: LVH was detected in 40% of patients. There was a statistically significant
association between increased systolic blood pressure and LVVH presence (OR: 1.25 for each
10 mmHg increase, p < 0.01). Echocardiographic findings influenced clinical management in

26.7% of patients, leading to medication adjustments or further testing.

Conclusion: The study highlights a high prevalence of LVH in hypertensive patients,
affirming the critical role of echocardiography in early detection and management of HHD.
The strong association between blood pressure and LVH emphasizes the need for rigorous
blood pressure control. Echocardiography should be considered a key component in the

management of hypertension, aiding in risk stratification and guiding therapeutic decisions.
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Introduction

Hypertensive heart disease (HHD) is a significant consequence of prolonged hypertension
and represents a major challenge in cardiovascular healthcare. This disease encompasses a
range of cardiac abnormalities, including left ventricular hypertrophy (LVH), systolic and
diastolic dysfunction, and an increased risk of coronary artery disease. Echocardiographic
screening plays a critical role in the detection and management of HHD, offering a non-

invasive, accessible, and detailed evaluation of cardiac structure and function.

Hypertension is a global health issue, affecting an estimated 1.13 billion people worldwide
according to the World Health Organization. The sustained elevation of blood pressure leads
to progressive cardiac remodeling and dysfunction. LVH, in particular, is an adaptive
response to hypertension and is a recognized risk factor for cardiovascular morbidity and

mortality.

Echocardiography is a cornerstone in the assessment of HHD. It provides valuable insights
into the size and function of the cardiac chambers, wall thickness, ventricular mass, and
valvular function. The technique's ability to detect subclinical disease makes it a powerful

tool in the early stages of HHD.

The detection of LVH and other structural cardiac changes in asymptomatic individuals with
hypertension is vital for risk stratification and guiding therapy. Echocardiography has been
shown to be effective in identifying patients at higher risk of developing complications like

heart failure and arrhythmias, thereby facilitating early and targeted intervention.

Despite its benefits, echocardiographic screening faces challenges such as operator

dependency, cost, and limited accessibility in resource-limited settings. Advancements in
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technology, including the integration of artificial intelligence, hold promise for improving the

accuracy, accessibility, and cost-effectiveness of echocardiographic evaluation in HHD.

The primary aim of this study was to evaluate the efficacy of echocardiographic screening in
detecting cardiac abnormalities, particularly left ventricular hypertrophy (LVH), in patients
with hypertensive heart disease (HHD). The objectives included assessing the prevalence of
LVH in hypertensive patients, examining the relationship between blood pressure levels and
echocardiographic findings, and determining the impact of echocardiographic screening on

the clinical management of HHD.

Materials and Methods

The study was designed as a retrospective analysis of patient records. Patients diagnosed with
hypertension and referred for echocardiography at a tertiary care hospital between January
2022 and December 2023 were included. The sample size calculation was based on previous
literature indicating a prevalence of LVH in hypertensive patients. Assuming a 95%
confidence interval and a 5% margin of error, a sample size of approximately 150 patients

was deemed necessary.

Patient records were reviewed for demographic data, clinical history, blood pressure
measurements, and echocardiographic findings. Inclusion criteria were adults aged 18 years
or older with a diagnosis of hypertension. Patients with secondary causes of hypertension,

known coronary artery disease, or significant valvular heart disease were excluded.

Echocardiographic  assessments were performed using standard transthoracic
echocardiography. The primary variable of interest was the presence of LVH, defined
according to established criteria based on left ventricular mass and indexed to body surface
area. Other echocardiographic parameters, such as left atrial size, diastolic function, and

valvular abnormalities, were also recorded.
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Statistical analysis involved descriptive statistics for demographic and clinical characteristics.
The association between blood pressure levels and echocardiographic findings was
analyzedusing logistic regression models. The impact of echocardiographic findings on
clinical management, including changes in medication or referral for additional testing, was

also evaluated.

This study's methodology provided comprehensive insights into the role of echocardiography
in hypertensive heart disease, facilitating a better understanding of its impact on the detection

and management of cardiac complications in hypertensive patients.

Results

Demographic and Clinical Characteristics (Table 1)

The study analyzed 150 patients with hypertension, comprising 56.7% males and 43.3%
females. The mean age of the participants was 58.3 years, with a standard deviation of 11.5
years. The average duration of hypertension among the patients was 6.4 years (SD = 3.2
years). Blood pressure measurements showed a mean systolic blood pressure of 142.5 mmHg
(SD = 18.6 mmHg) and a mean diastolic blood pressure of 90.2 mmHg (SD = 10.4 mmHg).
Comorbid conditions were notable, with diabetes present in 30.0% of the patients and
hyperlipidemia in 40.0%. The antihypertensive medication distribution was as follows:
50.0% were on ACE inhibitors, 33.3% on beta-blockers, 26.7% on calcium channel blockers,

and 23.3% on diuretics.

Echocardiographic Findings (Table 2)

The prevalence of left ventricular hypertrophy (LVH) in the study population was 40.0%. The
mean left ventricular mass index was 115.3 g/m? (SD = 22.1 g/m?). The ejection fraction, a
measure of cardiac function, averaged at 62.5% (SD = 6.7%), indicating generally preserved

systolic function. The mean left atrial size was 3.9 cm (SD = 0.5 cm). In terms of diastolic
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function, 46.7% of patients showed no diastolic dysfunction, 36.7% had mild dysfunction,

and 16.6% exhibited moderate diastolic dysfunction.

Association Between Blood Pressure Levels and Echocardiographic Findings (Table 3)

The logistic regression analysis revealed a significant relationship between blood pressure
levels and the presence of LVVH. Specifically, for every 10 mmHg increase in systolic blood
pressure, there was a 25% increased likelihood of having LVH (Odds Ratio [OR]: 1.25, 95%
Confidence Interval [CI]: 1.10-1.42, p < 0.01). Similarly, each 5 mmHg increase in diastolic
blood pressure was associated with a 15% higher odds of LVH (OR: 1.15, 95% CI: 1.05-1.26,

p <0.05).

Impact of Echocardiographic Findings on Clinical Management (Table 4)

The echocardiographic findings led to changes in the clinical management of 26.7% of the
patients. Medication changes were implemented for 40 patients, with dosage increases in 25
patients (16.7%) and the introduction of new medications in 15 patients (10.0%).
Additionally, 30 patients (20.0%) were referred for additional testing based on the

echocardiographic results.

Subgroup Analysis (Table 5)

Subgroup analysis indicated a statistically significant higher prevalence of LVH in older
patients (age > 50 years) at 44.4% compared to younger patients (<50 years) at 33.3% (p <
0.05). The prevalence of LVH among male and female patients was 41.2% and 38.5%,

respectively, which did not show a statistically significant difference.

Summary of Statistical Analyses (Table 6)
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The logistic regression model assessing the relationship between blood pressure levels and
LVH showed a strong model fit (Chi-square = 22.35, p < 0.01). This result substantiates the

significant influence of blood pressure on the development of LVH in hypertensive patients.

This study highlights the high prevalence of LVH among hypertensive patients and the
significant association between increasing blood pressure levels and the presence of LVH. It
underscores the importance of echocardiography as a diagnostic tool in the management of
hypertensive heart disease, not only in detecting subclinical cardiac changes but also in

influencing clinical decision-making regarding patient management.

Table 1: Demographic and Clinical Characteristics of the Study Population (N=150)

Characteristic Total (N=150)
Age (years), mean + SD 58.3+ 115
Gender, n (%)
- Male 85 (56.7)
- Female 65 (43.3)
Duration of Hypertension (years), mean £ SD 6.4 +3.2
Systolic BP (mmHg), mean + SD 1425+ 18.6
Diastolic BP (mmHg), mean + SD 90.2+10.4
Comorbid Conditions, n (%)
- Diabetes 45 (30.0)
- Hyperlipidemia 60 (40.0)
Current Medications, n (%)
- ACE Inhibitors 75 (50.0)
- Beta-Blockers 50 (33.3)
- Calcium Channel Blockers 40 (26.7)
- Diuretics 35 (23.3)

Table 2: Echocardiographic Findings in the Study Population

Echocardiographic Parameter Total (N=150)
LVH Present, n (%) 60 (40.0)
Left Ventricular Mass Index (g/m?), mean + SD 1153+ 22.1
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Echocardiographic Parameter Total (N=150)
Ejection Fraction (%), mean £ SD 62.5+6.7
Left Atrial Size (cm), mean = SD 39+05
Diastolic Dysfunction (Grade), n (%)
- None 70 (46.7)
- Mild 55 (36.7)
- Moderate 25 (16.6)

Table 3: Association Between Blood Pressure Levels and Echocardiographic Findings

Variable OR (95% CI) p-value
Systolic BP (per 10 mmHg) 1.25(1.10-1.42) <0.01
Diastolic BP (per 5 mmHg) 1.15 (1.05-1.26) <0.05

Table 4: Impact of Echocardiographic Findings on Clinical Management

Clinical Management Change Number of Patients (N=150)
Medication Change 40 (26.7)
- Increase Dosage 25 (16.7)
- Add New Medication 15 (10.0)
Referred for Additional Testing 30 (20.0)

Table 5: Subgroup Analysis

Subgroup LVH Present, n (%) p-value
Age < 50 years 20/60 (33.3) <0.05
Age > 50 years 40/90 (44.4)
Male 35/85 (41.2)
Female 25/65 (38.5)

Table 6: Summary of Statistical Analyses

Statistical Measure Value
Total Sample Size (N) 150
Logistic Regression Model Fit (y*) 22.35
p-value for Model Fit <0.01

Discussion
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The findings of our study demonstrate a significant prevalence of left ventricular hypertrophy
(LVH) in patients with hypertensive heart disease (HHD), which is consistent with previous
research. The 40% prevalence of LVH in our study is slightly higher but comparable to the
findings by Cuspidi et al. (2018), who reported a prevalence of 36% in a similar hypertensive
cohort. (5) This difference might be attributed to variations in the study population or

diagnostic criteria for LVH.

Our study further highlights the strong association between blood pressure levels and the
development of LVH. Specifically, we found that each 10 mmHg increase in systolic blood
pressure was associated with a 25% increased likelihood of LVH (p < 0.01). This finding
aligns with the study by Mancia et al. (2007), who observed a similar trend, reporting a 20%
increase in the risk of LVH for every 10 mmHg increase in systolic pressure. (6) The
congruence of these findings underscores the critical role of blood pressure control in
preventing LVH and, by extension, mitigating the risk of cardiovascular complications in

hypertensive patients.

The impact of echocardiographic findings on clinical management in our study, where 26.7%
of patients had medication adjustments based on echocardiographic results, resonates with the
observations made by Shah et al. (2019). They noted that echocardiographic evidence of
cardiac changes, including LVH, prompted therapeutic alterations in approximately 30% of
their study population. (7) This similarity highlights the practical implications of

echocardiography in guiding clinical decisions in HHD.

Implications of the Findings

Our study's emphasis on the association between echocardiographic changes and
hypertension severity has important clinical implications. The detection of subclinical LVH

and other cardiac changes can serve as a prompt for more aggressive blood pressure
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management, potentially averting the progression to overt heart failure, a notion supported by
the work of Rosiak et al. (2015), who found that early intervention in patients with LVH

could significantly reduce the risk of heart failure development.(8)

Limitations and Future Directions

While our findings are insightful, they are not without limitations. The study's cross-sectional
nature limits the ability to infer causality. Additionally, the relatively small sample size and
short duration of the study could affect the generalizability of the results. Future longitudinal
studies with larger cohorts are necessary to better understand the temporal relationship

between hypertension and cardiac changes.

Our study adds to the growing body of evidence indicating the significant role of
echocardiography in detecting subclinical cardiac changes in patients with hypertension. The
observed association between blood pressure levels and echocardiographic findings further

reinforces the importance of effective blood pressure control in this population.

Conclusion

The study's comprehensive analysis of echocardiographic screening in patients with
hypertensive heart disease (HHD) has yielded pivotal insights. A significant prevalence of left
ventricular hypertrophy (LVH) was observed in 40% of the hypertensive population. This
finding is crucial, as LVH is a known precursor to more severe cardiac conditions. The strong
association between elevated blood pressure and the presence of LVH, where each 10 mmHg
increase in systolic blood pressure corresponded to a 25% increased likelihood of LVH (p <

0.01), underscores the imperative of stringent blood pressure control in this demographic.

Moreover, the impact of echocardiographic findings on clinical management was notable,
with changes in medication observed in 26.7% of patients based on echocardiographic

results. This highlights the practical value of echocardiography not only as a diagnostic tool
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but also as a guide for therapeutic strategies. The study's findings advocate for the integration
of routine echocardiography in the management of patients with hypertension, emphasizing
its role in early detection and intervention, which could potentially alter the disease course

and improve patient outcomes.
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