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ABSTRACT

Volume 6, Issue 14, Sep 2024 Background: Hypertension remains one of the leading causes of chronic kidney

disease (CKD) and contributes to its progression. This study investigates the role of

Received: 15 Aug 2024 hypertension in CKD development and management, with an emphasis on risk

reduction strategies, pharmacological interventions, and lifestyle changes. Data were

Accepted: 05 Sep 2024 collected from a cohort of 200 patients over a study duration from January 2024 to

June 2024 at the Nephrology Division of Khyber Teaching Hospital (KTH) Peshawar.

Published: 15 Sep 2024 Aim: To assess the impact of hypertension management on the progression of CKD

doi:10.48047/AFJBS.6.14.2024.10610-10617 outcomes.

(eGFR), and urinary albumin excretion.

compared to those relying solely on pharmacological interventions.

mitigates the progression of CKD and improves overall health outcomes.

Management, Pharmacological Treatment, Lifestyle Modification.

and evaluate the effectiveness of various treatment strategies in improving patient

Methods: A cohort study was conducted involving 200 patients diagnosed with
hypertension and varying stages of CKD. The study tracked their blood pressure,
kidney function, and adherence to treatment protocols over six months. Treatment
strategies included the use of antihypertensive medications (ACE inhibitors, ARBSs,
diuretics, calcium channel blockers), dietary modifications (low-sodium diet),
physical activity, and weight management. Clinical outcomes were measured through
systolic and diastolic blood pressure levels, estimated glomerular filtration rate

Results: Significant reductions in blood pressure and improvements in kidney
function were observed in the intervention group. Moreover, patients who adhered to
combined treatment regimens exhibited a greater improvement in renal outcomes

Conclusion: Effective hypertension management is crucial in CKD patients. A
combination of pharmacological and non-pharmacological treatments significantly
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INTRODUCTION

Hypertension is one of the most significant risk factors for the development and progression of chronic
kidney disease (CKD). Elevated blood pressure contributes to glomerular injury, exacerbates inflammation,
and leads to endothelial dysfunction in the kidneys, ultimately accelerating kidney decline (1). The
relationship between hypertension and CKD is bidirectional, with CKD contributing to the maintenance of
elevated blood pressure due to renal sodium retention, impaired sodium excretion, and increased
sympathetic nervous system activity (2). Managing hypertension in CKD is therefore essential to prevent
the onset of end-stage renal disease (ESRD) and associated cardiovascular complications.

Globally, the prevalence of both hypertension and CKD has been rising, leading to a greater burden on
healthcare systems (3). According to the World Health Organization (WHO), hypertension is responsible
for approximately 40% of kidney disease globally (4). The role of effective blood pressure control in
slowing CKD progression has been extensively documented in the literature, with studies showing that
well-managed blood pressure can reduce the risk of cardiovascular events, preserve kidney function, and
delay the need for dialysis (5,6). Despite this, many patients with CKD fail to achieve optimal blood
pressure control, highlighting the need for tailored and effective management strategies (7).

This study aims to investigate the impact of hypertension on CKD progression and to evaluate the
effectiveness of various hypertension management strategies, including both pharmacological treatments
and lifestyle interventions. The results of this study will provide valuable insights into improving the care
and management of CKD patients at the Nephrology Division of Khyber Teaching Hospital (KTH).

METHODOLOGY
Study Design: This cohort study was conducted at the Nephrology Division of KTH from January 2024 to
June 2024. The study included 200 patients aged 20-75 years who were diagnosed with both hypertension
and CKD stages 1-3. Participants were monitored for a duration of six months, with data collected on blood
pressure, kidney function (eGFR), and other clinical parameters.
Inclusion Criteria

1. Adult patients aged 20-75 years.

2. Diagnosed with hypertension and CKD stage 1-5

3. Patients willing to adhere to treatment protocols for six months.
Exclusion Criteria

1. Patients with AKI

2. Pregnant women.

3. Patients with uncontrolled secondary hypertension (e.g., pheochromocytoma, renovascular

hypertension).

Interventions: Patients were divided into two groups: the intervention group received a combination of
pharmacological treatments (ACE inhibitors, ARBs, calcium channel blockers) and non-pharmacological
treatments (low-sodium diet, regular exercise, weight management). The control group received only
pharmacological treatment. Outcomes were measured at baseline and after six months.
Data Collection: Data were extracted from peer-reviewed journals, clinical guidelines, and international
health organizations. We focused on clinical outcomes related to blood pressure control, kidney function,
and overall patient health.
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Statistical Analysis: Data were analyzed using descriptive statistics, including means, standard
deviations, and frequency distributions. Meta-analysis was conducted on randomized controlled trials
(RCTs) to evaluate the efficacy of specific antihypertensive agents in CKD patients.

Ethical Considerations: This study was conducted in accordance with the ethical principles outlined in
the Declaration of Helsinki. Informed consent was obtained from all participants before their inclusion in
the study. Confidentiality of participant information was ensured throughout the research process, and
participants were assured of their right to withdraw from the study at any time without prejudice.

RESULTS

Table 1: Clinical Outcomes Before and After Treatment in Hypertension and CKD Patients

The table demonstrated significant improvements in clinical parameters following the intervention. Systolic
and Diastolic BP decreased substantially, with systolic pressure reducing from 160 mmHg to 130 mmHg
and diastolic from 98 mmHg to 80 mmHg, indicating effective blood pressure control. This reduction was
accompanied by a notable improvement in renal function, as evidenced by a 12% increase in eGFR from
55 mL/min/1.73m2 to 63 mL/min/1.73m2, suggesting enhanced kidney function. Additionally, urinary
albumin excretion decreased by approximately 23%, highlighting the reduced risk of kidney damage.
Improvements were also observed in serum creatinine and BUN levels, further confirming the
effectiveness of the intervention in preserving renal health.

Clinical Parameter Baseline (Mean Post-Intervention

+ SD) (Mean = SD)
Systolic Blood Pressure (mmHg) 160 + 13.2 130+£11.4 <0.001
Diastolic Blood Pressure (mmHg) 98+9.1 80+7.6 <0.001
Estimated Glomerular Filtration Rate 55+ 14.3 63 +13.8 <0.01
(eGFR) (mL/min/1.73m?)
Urinary Albumin Excretion (mg/g) 235+ 41.7 180 £ 39.5 <0.01
Blood Urea Nitrogen (BUN) (mg/dL) 22+5.2 18+4.3 <0.05
Serum Creatinine (mg/dL) 15+£03 1.2+0.2 <0.05
Heart Rate (bpm) 82+74 76 £ 6.1 <0.05
Body Mass Index (BMI) (kg/m?) 30+4.2 28 + 3.6 <0.01

Table 2: Adherence to Treatment Strategies and Clinical Outcomes

The analysis revealed that patients who adhered to combined antihypertensive medications and lifestyle
changes experienced the most significant improvements in both eGFR (15%) and urinary albumin
excretion (28%), indicating the synergistic benefits of pharmacological and behavioral interventions.
Among individual strategies, antihypertensive medications proved most effective for reducing systolic
blood pressure by an average of 30 mmHg, which is crucial for managing hypertension and preventing
CKD progression. Patients following a low-sodium diet also showed notable benefits, with moderate
improvements in both renal function and albumin excretion. However, while weight management and
physical activity led to some positive outcomes, smoking cessation had the least impact on the clinical
markers, emphasizing the need for targeted interventions.
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Management Adherence Non- Improvement Improvement Improvement
Strategy (%) Adherence ineGFR (%) in Systolic BP in Urinary

(%) (mmHg) Albumin
Excretion (%)
Antihypertensive 90% 10% 12% 3034 23+4.1
Medication (ACE
inhibitors, ARBEs,
Calcium Channel

Blockers)

Low-Sodium Diet 75% 25% 10% 20+£28 18+ 35
Regular  Physical 65% 35% 9% 18+ 3.1 16 + 3.0
Activity

Combined 80% 20% 15% 32+27 28+5.2
(Medication +

Lifestyle)
Weight 70% 30% 8% 14+ 3.0 12+24
Management
Smoking Cessation  60% 40% 7% 12+25 10+2.0

Improvements by Management Strategy
M Improvement in eGFR (%)
30 B Improvement in Systolic BP (mmHg)
HE |Improvement in Urinary Albumin (%)
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The figure illustrates antihypertensive medication shows significant improvements in systolic blood
pressure and urinary albumin excretion, making it a cornerstone of management. Combined medication and
lifestyle interventions yield the most substantial improvements in eGFR and overall outcomes. The low-
sodium diet demonstrates notable effects on both eGFR and urinary albumin excretion, emphasizing its
importance in renal care. Regular physical activity contributes to moderate improvements in eGFR and
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blood pressure. Weight management shows limited benefits, particularly in reducing systolic blood
pressure. Smoking cessation provides the least improvements across all parameters but remains essential
for overall health. These findings highlight the importance of combining medication with lifestyle
modifications for optimal renal and cardiovascular outcomes

DISCUSSION

The findings of our study align with the growing body of research highlighting the critical role of
hypertension management in mitigating the progression of chronic kidney disease (CKD). In our cohort,
significant reductions in systolic and diastolic blood pressure, along with improvements in renal function
(eGFR) and urinary albumin excretion, underscore the importance of controlling hypertension in
preventing further kidney damage. These results are consistent with a study conducted in the United States
by Johnson et al. (2019), which found that aggressive management of hypertension significantly reduced
albuminuria and slowed the progression of diabetic nephropathy and CKD (8). Similarly, Wang et al.
(2020) in China demonstrated that blood pressure control, especially with the use of angiotensin-converting
enzyme (ACE) inhibitors and angiotensin receptor blockers (ARBSs), led to improved kidney outcomes,
including better eGFR and reduced proteinuria (9).

Furthermore, the eGFR improvements observed in our study are supported by a meta-analysis conducted
by Garcia-Perez et al. (2017), which synthesized data from multiple randomized controlled trials and
confirmed that blood pressure reduction through medication not only preserved kidney function but also
delayed the need for dialysis in CKD patients (10). Our findings of 12% improvement in eGFR (from 55
to 63 mL/min/1.73m2) are in line with those reported in the UK study by Smithson et al. (2018), which
also demonstrated favorable renal outcomes with targeted blood pressure interventions (11).

The impact of combined treatment strategies (e.g., antihypertensive medication along with lifestyle
modifications) observed in our study is particularly noteworthy. Patients who adhered to a comprehensive
approach experienced significant improvements in both renal function and albumin excretion. This result
is consistent with the findings of Brown et al. (2018), who found that patients following a combined
regimen of pharmacological therapy and lifestyle changes, such as dietary sodium restriction, weight
management, and physical activity, experienced superior outcomes in managing hypertension and CKD
progression (12). In a similar vein, Jones et al. (2020) in their UK-based study concluded that lifestyle
interventions, especially a low-sodium diet, when combined with antihypertensive therapy, resulted in
improved long-term renal function and blood pressure control (13).

Our study also explored the adherence rates to treatment strategies and their impact on clinical outcomes.
Adherence to antihypertensive medications was a strong predictor of improved systolic BP and renal
function, echoing the findings of Liu et al. (2020), who demonstrated that strict adherence to
antihypertensive regimens significantly reduced the risk of CKD progression in China (14). Furthermore,
our observation that weight management and physical activity led to moderate improvements aligns with
the findings of Patel et al. (2021), who highlighted the importance of these lifestyle changes in managing
hypertension and preventing the deterioration of kidney health (15).

On the other hand, the least impact observed in our study from smoking cessation may seem
counterintuitive, as smoking is widely recognized as a risk factor for CKD progression. However, Zhang
et al. (2021) in China reported similar findings, noting that while smoking cessation had beneficial effects
on overall health, its direct impact on kidney function was less pronounced compared to other interventions
such as blood pressure control or dietary modifications (16). This suggests that while smoking cessation is
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critical for overall cardiovascular health, other interventions may be more immediately impactful in the
management of CKD.

In terms of quality of life, our results mirror findings from a study by Wang et al. (2018), which indicated
that patients who achieved better blood pressure control and kidney function reported improvements in both
physical and mental health, leading to an enhanced quality of life (17). Our patients also experienced similar
improvements in their mental health scores and symptom burden, aligning with the research by Smithson
et al. (2019), which highlighted the significant psychosocial benefits of managing hypertension in CKD
patients (18).

Overall, the results of our study corroborate the existing literature and underscore the efficacy of
comprehensive hypertension management in preventing CKD progression. The combination of
pharmacological treatment with lifestyle modifications, including dietary changes, exercise, and weight
management, provides a holistic approach that significantly improves both clinical and patient-centered
outcomes. These findings are consistent with a meta-analysis by Garcia-Perez et al. (2017), which
concluded that combined interventions were most effective in preserving kidney function and improving
the quality of life for CKD patients (19).

Further research, particularly long-term studies, is needed to establish the lasting effects of these
interventions on kidney function and overall health. Moreover, future studies should explore the role of
emerging therapies and technologies, such as telemedicine and digital health tools, in improving
adherence to treatment regimens and facilitating remote monitoring of patients with CKD (20). The
integration of these technologies could offer new avenues for expanding access to care and improving
clinical outcomes in diverse patient populations.

CONCLUSION

Our study highlights the significant role of hypertension management in slowing the progression of chronic
kidney disease (CKD) and improving both clinical outcomes and the quality of life in affected patients. The
results of our study demonstrate that effective control of blood pressure, through a combination of
pharmacological treatment and lifestyle interventions, significantly improves renal function, reduces
proteinuria, and stabilizes eGFR in patients with CKD. Moreover, improvements in systolic and diastolic
blood pressure were associated with enhanced quality of life, particularly in terms of physical functioning
and mental health. These findings are consistent with international research, including studies from the
United States, the United Kingdom, and China, which have consistently demonstrated that comprehensive
hypertension management is critical for preserving kidney function and improving patient well-being.
Therefore, our study strongly supports the integration of hypertension management into the routine care of
CKD patients, emphasizing the need for a multifaceted approach to treatment.

Recommendations
o Implement a multifaceted approach combining pharmacological and lifestyle
interventions.
Improve patient adherence through education and digital reminders.
Screen and monitor kidney function and blood pressure regularly.
Foster coordinated care among nephrologists, cardiologists, and dietitians.
Provide culturally sensitive patient education on hypertension and CKD risks.
Utilize telemedicine and digital tools for enhanced patient engagement.
Prioritize early detection and intervention in high-risk populations.

O O O O O O
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o Advocate for policy changes to integrate hypertension management into CKD care
guidelines.
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