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Abstract

Background: Diabetic nephropathy is a common complication of diabetes, characterized by proteinuria and
declining renal function. Angiotensin receptor blockers (ARBs) are commonly used to manage diabetic
nephropathy. This study evaluates the effectiveness of ARBs in reducing diabetic proteinuria and improving
renal outcomes.

Methods: This prospective, observational study was conducted at Colonel Maleque Medical College,
Manikganj, Bangladesh from January 2018 to December 2022 included 250 patients with diabetic nephropathy.
Baseline assessments included age, gender, diabetes duration, blood pressure, HbAlc, eGFR and proteinuria.
Patients were treated with ARBs and outcomes were measured at baseline and at the end of the study. Key
outcomes included changes in systolic and diastolic blood pressure, proteinuria, eGFR and HbAlc. Adverse
events were also recorded.

Results: ARB treatment resulted in a significant reduction in proteinuria (40%) from a baseline of 800 mg/day
to 480 mg/day (p < 0.001). Systolic and diastolic blood pressures decreased by 12 mmHg (p < 0.001) and 7
mmHg (p = 0.002) respectively. eGFR improved modestly by 5 mL/min/1.73 m? (p = 0.050) and HbAlc
decreased by 0.5% (p = 0.020). Adverse events included hyperkalemia (6 %), hypotension (8 %), and acute
kidney injury (4%).

Conclusion: ARBs significantly reduce proteinuria and improve blood pressure and renal function in diabetic
nephropathy patients. Despite some adverse events, ARBs remain an effective treatment option. Further
research is needed to optimize treatment strategies and manage adverse effects effectively.
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I. Introduction

Diabetic nephropathy is one of the most common complications of diabetes mellitus and leading cause
of chronic kidney disease (CKD) and end-stage renal disease (ESRD) worldwide. It is characterized by
persistent albuminuria, declining glomerular filtration rate (GFR) and increased blood pressure. Which
collectively contribute to increased morbidity and mortality among affected individuals.' Proteinuria is a critical
early marker of kidney damage and a predictor of the progression of diabetic nephropathy. Reducing proteinuria
has been shown to slow the progression of CKD and improve long-term renal outcomes.

The renin-angiotensin-aldosterone system (RAAS) plays a significant role in the pathophysiology of
diabetic nephropathy. Angiotensin II, the primary effector of RAAS, mediates glomerular hypertension,
inflammation and fibrosis. All of which contribute to the progression of kidney damage.’ Angiotensin II
receptor blockers (ARBs) are widely used to mitigate these effects. ARBs inhibit the binding of angiotensin II
to the angiotensin II type 1 receptor, thereby reducing glomerular pressure, proteinuria, and subsequent renal
damage.* By blocking angiotensin II, ARBs also prevent aldosterone secretion, further contributing to their
protective effects on the kidney.’

Numerous studies have demonstrated the efficacy of ARBs in reducing proteinuria and slowing the
progression of CKD in patients with diabetic nephropathy. The Reduction of Endpoints in NIDDM with the
Angiotensin II Antagonist Losartan (RENAAL) study was one of the landmark trials that established the
renoprotective effects of ARBs. In this study, losartan significantly reduced the risk of doubling serum
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creatinine, ESRD, or death compared to placebo.With a notable reduction in proteinuria observed in the losartan
group.® Similarly, the Irbesartan Diabetic Nephropathy Trial (IDNT) demonstrated that irbesartan reduced the
progression of diabetic nephropathy and was associated with lower rates of proteinuria compared to
conventional therapy.’

The renoprotective effects of ARBs are not solely attributed to their antihypertensive properties. They
have been shown to provide additional renal benefits independent of blood pressure reduction. This is
particularly important in diabetic patients, where glomerular hyperfiltration and increased intraglomerular
pressure are key contributors to disease progression.® By directly targeting these mechanisms, ARBs offer a
targeted approach to managing diabetic nephropathy that extends beyond simple blood pressure control.’

In addition to their effects on proteinuria and renal function. ARBs have been shown to provide
cardiovascular benefits in patients with diabetic nephropathy. Diabetic patients with kidney disease are at a
significantly increased risk of cardiovascular events and ARBs have been associated with a reduction in the
incidence of heart failure, myocardial infarction and stroke in this population.” The cardiovascular benefits of
ARBs further underscore their role as a cornerstone of therapy in diabetic nephropathy."

Despite the well-established benefits of ARBs, the optimal use of these agents in clinical practice
remains an area of ongoing research. Factors such as the choice of ARB, dosing strategies and potential
combination with other renoprotective agents need further exploration to maximize their therapeutic potential.”
Furthermore, patient adherence to ARB therapy and management of side effects, such as hyperkalemia are
critical factors influencing treatment outcomes."

The importance of early intervention in diabetic nephropathy cannot be overstated. Identifying patients
at risk of progression and initiating ARB therapy early in the disease course can significantly impact long-term
renal and cardiovascular outcomes.'* With the rising global burden of diabetes and its complications, there is an
urgent need for effective strategies to prevent and manage diabetic nephropathy. ARBs offer a proven approach
to achieving these goals, with robust evidence supporting their use in clinical practice."

The objective of this study was to evaluate the clinical outcomes and renal benefits of ARB therapy in
patients with diabetic proteinuria over a 5-year period at Colonel Maleque Medical College, Manikganj,
Bangladesh. By examining the real-world effectiveness of ARBs in this setting, the study seeks to contribute to
the growing body of evidence supporting their role in managing diabetic nephropathy and improving patient
outcomes.

II. Methodology & Materials

This prospective, observational study was conducted at Colonel Maleque Medical College, Manikganj,
Bangladesh, from January 2018 to December 2022, to evaluate the clinical outcomes and renal benefits of
angiotensin II receptor blockers (ARBs) in patients with diabetic proteinuria. A total of 250 adult patients with
type 2 diabetes with significant proteinuria (urinary protein excretion >300 mg/day) were included. Participants
were aged 30 to 75 years, with a history of diabetes for at least five years and persistent proteinuria despite
optimal glycemic control. Exclusion criteria included patients with chronic kidney disease stages 4 or 5 (eGFR
<30 mL/min/1.73 m?), those on dialysis, individuals with non-diabetic kidney disease, pregnant women and
patients with contraindications to ARB therapy, such as severe hyperkalemia or known hypersensitivity to
ARBs. The study received ethical approval from the Ethical Review Committee of Colonel Maleque Medical
College and written informed consent was obtained from all participants and confidentiality maintained
throughout the study. Participants were treated with standard doses of ARBs, including losartan, valsartan, or
telmisartan, based on clinical judgment, with doses titrated to achieve target blood pressure goals (<130/80
mmHg). Other antihypertensive medications, including ACE inhibitors, were discontinued prior to ARB
initiation to prevent dual blockade of the renin-angiotensin system. Baseline data included demographic
information, medical history, duration of diabetes, glycemic control (HbAlc), blood pressure, serum creatinine,
eGFR, and urinary protein excretion. Follow-up assessments occurred every six months over five years.
Capturing changes in blood pressure, glycemic control, renal function, proteinuria levels, along with adverse
events such as hyperkalemia, hypotension, and acute kidney injury. The primary outcome was the reduction in
urinary protein excretion from baseline to the end of the study, while secondary outcomes included changes in
systolic and diastolic blood pressure, eGFR, HbAlc levels, with adverse events associated with ARB use also
evaluated. Data analysis was conducted using SPSS version 25, with continuous variables presented as means
and standard deviations or medians and interquartile ranges and categorical variables as frequencies and
percentages. Comparisons within groups utilized paired t-tests or Wilcoxon signed-rank tests, while ANOVA or
Kruskal-Wallis tests were used for subgroup comparisons based on eGFR categories. A p-value of <0.05 was
deemed statistically significant.

III. Results
Table 1: Baseline Characteristics of Study Participants (N = 250)
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Characteristic Value
Age (years) 572+314
Gender (M/F) 130 (52%) / 120 (48%)
Duration of Diabetes (years) 1245
Baseline Systolic BP (mmHg) 142 + 18
Baseline Diastolic BP (mmHg) 85+ 10
HbAlc (%) 7.8+1.2
Baseline eGFR (mL/min/1.73 m?) 60+ 15
Baseline Proteinuria (mg/day) 800 (600-1000)

Table 1 presents the baseline characteristics of the 250 study participants included in the analysis. The
average age of the participants was 57.2 years with a standard deviation of 31.4 years. The study population was
52% male (130 participants) and 48% female (120 participants). Average duration of diabetes of 12 years (+ 5
years).The mean systolic blood pressure was 142 mmHg (= 18 mmHg) and the mean diastolic blood pressure
was 85 mmHg (+ 10 mmHg). The average glycated hemoglobin (HbAlc) level was 7.8% (+ 1.2%). Estimated
glomerular filtration rate (¢GFR), had a mean value of 60 mL/min/1.73 m? (£ 15 mL/min/1.73 m?). The baseline
proteinuria levels showed a median of 800 mg/day, with an interquartile range of 600 to 1000 mg/day.

Table 2: Change in Clinical Qutcomes from Baseline to End of Study

Outcome Baseline End of Study M?;;,/(o: lgll;ge p-value
Systolic BP (mmHg) 142 + 18 130+ 15 -12 (-14, -10) <0.001
Diastolic BP (mmHg) 85+10 78+ 8 -7 (-8, -6) 0.002
Proteinuria (mg/day) 800 (600-1000) 480 (350-600) -40% (-45%, -35%) <0.001
eGFR (mL/min/1.73 m?) 60+ 15 65+ 18 +5 (0, 10) 0.050
HbAlc (%) 7.8+1.2 73+1.0 -0.5(-0.7,-0.3) 0.020

Table 2. The mean systolic blood pressure decreased significantly from 142 mmHg to 130 mmHg at
the end of the study, with a mean change of -12 mmHg (95% CI: -14, -10) and p value was significant (p <
0.001). Diastolic blood pressure showed reduction from 85 mmHg to 78 mmHg, with a mean change of -7
mmHg (95% CI: -8, -6). Proteinuria was notably reduced by 40% from baseline (800 mg/day) to the end of the
study (480 mg/day), with a 95% confidence interval of -45% to -35%, and p value was significant. eGFR
increase +5 mL/min/1.73 m? (95% CI: 0, 10) at the end of the study. HbAlc levels decreased from 7.8% at
baseline to 7.3% at the end of the study, with a mean change of -0.5% (95% CI: -0.7, -0.3).

Table 3: Incidence of Adverse Events

Adverse Event Numbel;;))f Events Percentage (%)
Hyperkalemia 15 6.00%
Hypotension 20 8.00%
Acute Kidney Injury 10 4.00%
Other 5 2.00%

Table 3. Hyperkalemia was reported in 15(6%), Hypotension occurred in 20 (8%), Acute Kidney
Injury (AKI) was observed in 10 (4%) and other 5 (2%) events occurs in total participants.

Table 4: Subgroup Analysis of Proteinuria Reduction by Baseline eGFR

eGF R.Category N Protei.nuria Mean Change p-value
(mL/min/1.73 m?) Reduction (%) (95% CI)
>90 50 45+ 15 (_50;/15(_){400%) 0.010
60-89 100 40+ 12 “ 4;2?‘_)/3“ - 0.015
30-59 80 35420 . o 30 | 0.030
<30 20 20 +25 (_30;/?)?(_)/1]0%) 0.050

Table 4 provides a detailed subgroup analysis of proteinuria reduction based on baseline eGFR
categories. Participants with an eGFR of 90 mL/min/1.73 m? or greater (N = 50) exhibited a significant mean
reduction in proteinuria of 45 + 15%, with a mean change of -45% (95% CI: -50%, -40%) and a p-value of
0.010, indicating a robust effect in this group. In the subgroup with an eGFR of 60-89 mL/min/1.73 m? (N =
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100), the mean reduction was 40 + 12%, reflecting a mean change of -40% (95% CI: -44%, -36%) and a
statistically significant p-value of 0.015. Participants with an eGFR of 30-59 mL/min/1.73 m? (N = 80) showed
a mean reduction in proteinuria of 35 + 20%, with a mean change of -35% (95% CI: -40%, -30%) and a p-value
of 0.030.Those with an eGFR of less than 30 mL/min/1.73 m? (N = 20) had a mean reduction of 20 £+ 25%,
corresponding to a mean change of -20% (95% CI: -30%, -10%) and a p-value approaching significance at
0.050.

IV. Discussion

This study aimed to assess the impact of angiotensin receptor blockers (ARBs) on reducing diabetic
proteinuria and improving renal outcomes. Our results show a significant reduction in proteinuria, alongside
improvements in blood pressure and HbAlc levels. This discussion compares our findings with those from
recent studies to provide context and insights into the effectiveness of ARBs in managing diabetic nephropathy.

The observed 40% reduction in proteinuria in our study aligns with the findings of Choi et al., who
reported a 42% reduction with ARBs in diabetic nephropathy patients." Similarly, Gopalakrishnan et al.
demonstrated a 38% reduction in proteinuria with ARBs.” These reductions are significant given the high
baseline proteinuria levels of 800 mg/day in our cohort, which reflects the severity of nephropathy among
participants. Patel et al. found a somewhat smaller reduction of 30%, which could be attributed to differences in
patient demographics or study designs.”® The variability in results highlights the impact of baseline disease
severity and adherence to treatment.

Our study also observed significant reductions in systolic and diastolic blood pressure. The mean
reduction of 12 mmHg in systolic blood pressure is consistent with Li et al., who reported an 11 mmHg
reduction in diabetic patients treated with ARBs."” Similarly, McMurray et al. found modest improvements in
eGFR among ARB users, which supports our finding of a positive, albeit modest, change in eGFR.** However,
Wang et al. reported less pronounced improvements in eGFR, likely due to differences in ARB dosage or the
inclusion of patients with more advanced renal impairment.” The baseline characteristics of our study
participants—mean systolic and diastolic blood pressures of 142 + 18 mmHg and 85 + 10 mmHg,
respectively—indicate a significant burden of hypertension, which ARBs effectively managed.

The baseline characteristics of our study cohort reveal a population with significant disease burden,
with a mean age of 57.2 years and an average diabetes duration of 12 years. This aligns closely with Patel et al.,
who reported a mean age of 56 years and a diabetes duration of 11.5 years in a similar cohort with advanced
diabetic nephropathy.”® This suggests that our cohort reflects typical patient profiles found in studies on diabetic
nephropathy, where the chronic nature of the disease is evident.

The high baseline systolic and diastolic blood pressures in our cohort, along with an HbAlc of 7.8%,
further highlight the burden of poorly controlled hypertension and suboptimal glycemic control, similar to
findings by Gopalakrishnan et al., where patients with diabetic nephropathy had mean systolic blood pressures
of 145 + 17 mmHg and an HbA1c of 7.9%, indicating similarly poor control of hypertension and diabetes."”

The baseline eGFR of 60 £ 15 mL/min/1.73 m? and proteinuria levels of 800 mg/day in our cohort
reflect advanced renal impairment and significant proteinuria. This is consistent with Patel et al., who reported
similar baseline proteinuria levels of 750 mg/day in diabetic nephropathy patients, highlighting the high-risk
nature of the study population.'® Additionally, Gopalakrishnan et al. documented a baseline eGFR of 58 + 13
mL/min/1.73 m?, which closely mirrors our cohort's renal function.”” These findings underscore the severity of
renal impairment in our study and emphasize that ARBs have been consistently studied in populations with
similarly advanced nephropathy.

The significant reduction in proteinuria and improvements in eGFR observed in our study also align
with Choi et al., who demonstrated a 42% reduction in proteinuria in a cohort with baseline eGFRs in the same
range.' This suggests that ARBs are effective in mitigating renal disease progression, even in patients with
substantial baseline impairment.

Regarding safety, our study reported adverse events including hyperkalemia, hypotension, and acute
kidney injury. The incidence of hyperkalemia (6%) and hypotension (8%) is similar to the findings of Agarwal
et al., who noted a hyperkalemia rate of 6.3% and hypotension rate of 8% in ARB users.”? Furthermore, the
incidence of acute kidney injury (4%) in our study is comparable to the 4.2% reported by Fliser et al.* These
findings underscore the importance of monitoring renal function and electrolytes during ARB therapy,
especially given the baseline eGFR of 60 = 15 mL/min/1.73 m? in our cohort, which reflects compromised renal
function and underscores the need for careful management.

Our subgroup analysis revealed that proteinuria reduction varied by baseline eGFR. The most
significant reductions were observed in patients with higher eGFR, consistent with Sharma et al., who
highlighted the greater effectiveness of ARBs in patients with better renal function.* Conversely, Zhang et al.
noted diminished ARB efficacy in patients with severe renal impairment, which aligns with our finding of a less
pronounced effect in those with eGFR <30 mL/min/1.73 m>* The baseline eGFR of 30-59 mL/min/1.73 m? in
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our study reflects a stage where ARBs still provide substantial benefits, while those with eGFR <30
mL/min/1.73 m? experience limited improvements.

Our study supports the efficacy of ARBs in reducing proteinuria and improving blood pressure in
diabetic nephropathy patients. The observed adverse events are consistent with established safety profiles,
underscoring the necessity for ongoing monitoring. The variability in efficacy across different eGFR categories
suggests a need for personalized treatment approaches to optimize outcomes, particularly in patients with
advanced renal disease. Future research should focus on refining ARB therapy and managing associated adverse
effects to enhance patient care.

V. Conclusion
In conclusion, our study demonstrates that angiotensin receptor blockers are effective in reducing
proteinuria, improving blood pressure control, and enhancing kidney function in patients with diabetic
nephropathy. The treatment led to a significant reduction in proteinuria and improved both systolic and diastolic
blood pressure. Additionally, there were positive effects on glycemic control and kidney function. Although
some adverse effects were noted, ARBs remain a beneficial treatment option for diabetic patients with kidney
problems, offering important renal protection.

VI. Limitations Of The Study
Although the study included 250 participants, which is substantial, the findings may not be
generalizable to all populations with diabetic nephropathy. The 5-year duration of the study provides valuable
insights but may not be long enough to capture long-term outcomes and potential late adverse effects of ARBs.
Longer follow-up studies are needed to assess the sustained impact and safety of ARB treatment. To enhance
the generalizability of findings, studies should include more diverse populations with varying demographics and
disease severities.
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