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Abstract

Background: Chronic kidney disease (CKD) is a
prevalent and debilitating condition, often
compounded by the presence of type 2 diabetes.
Elevated urinary albumin excretion is a hallmark of
renal dysfunction, posing a significant risk to
individuals with CKD. Dapagliflozin, the sodium-
glucose co-transporter 2 inhibitor, has revealed
promise in managing glycemic control in type 2
diabetes and demonstrating potential renoprotective
effects. This study aims to investigate the impact of
dapagliflozin on urinary albumin excretion in
individuals having CKD, both with and without
concurrent type 2 diabetes.

Aim: The primary objective is to assess whether
dapagliflozin administration can lead to a significant
reduction in urinary albumin excretion in individuals
with CKD. Additionally, the study aims to explore
potential variations in treatment response between
individuals with and without type 2 diabetes.

Methods: A randomized controlled trial involving
participants with diagnosed CKD, stratified into
subgroups based on the occurrence or absence of
type 2 diabetes, was conducted. Participants were
administered dapagliflozin or a placebo for a
specified duration. Urinary albumin excretion was
measured at baseline, throughout treatment, and at
the study's conclusion. Clinical and biochemical
parameters were also monitored to assess safety and
overall renal function.
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Results: The outcomes had provided insights into
the effect of dapagliflozin on urinary albumin
excretion in individuals with CKD, elucidating
potential differences in treatment response between
those with and without type 2 diabetes. Statistical

analyses were employed to determine the
significance of observed changes.
Conclusion: The results from that research

contributed valuable information regarding the
potential renoprotective effects of dapagliflozin in
individuals with CKD. The differential impact on
urinary albumin excretion in the presence or absence
of type 2 diabetes was crucial for tailoring treatment
strategies. That research covered way for
personalized therapeutic interventions aimed at
mitigating renal complications in that vulnerable
population.
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INTRODUCTION:

Chronic kidney disease (CKD) represents a complex
and pervasive health challenge, distressing millions
of individuals globally. Among the multifaceted
complications associated with CKD, proteinuria,
particularly the excretion of urinary albumin,
emerges as a critical marker of renal dysfunction and
a prognostic indicator for adverse outcomes [1]. As
researchers strive to unravel novel therapeutic
interventions to address the intricate web of CKD
pathophysiology, the role of dapagliflozin, the
sodium-glucose cotransporter-2 (SGLT-2) inhibitor,
has come under intense scrutiny [2].

Dapagliflozin, initially developed for the
management of type 2 diabetes mellitus (T2DM),
has demonstrated remarkable effects beyond
glycemic control [3]. Recent clinical investigations
have explored its potential renoprotective benefits,
particularly in the context of CKD. This research
delves into the impact of dapagliflozin on the
excretion of urinary albumin in individuals having
CKD, regardless of occurrence or absence of
concomitant T2DM [4].
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The significance of urinary albumin excretion lies in
its role as an early and sensitive marker of renal
damage. Elevated levels of urinary albumin, termed
albuminuria, not only signal renal injury but also
serve as an independent risk factor for
cardiovascular events and progression to end-stage
renal disease (ESRD) [5]. Given the intricate
interplay between diabetes and CKD, the
exploration of dapagliflozin's effects on urinary
albumin excretion becomes particularly pertinent
[6].

Type 2 diabetes mellitus remains the main
contributor to global problem of CKD, amplifying
the risk of progressive renal decline [7].
Dapagliflozin, through its unique mechanism of
action, promotes glycosuric effects by inhibiting
renal SGLT-2, resulting in reduced glucose
reabsorption and subsequent natriuresis [8]. Beyond
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glycemic control, this pharmacological approach
may confer additional benefits by mitigating the
hemodynamic and inflammatory factors implicated
in pathogenesis of diabetic nephropathy.

Numerous medical trials have paved the way for
investigating dapagliflozin's impact on renal
outcomes, emphasizing its potential to modify the
natural course of CKD [9]. The DAPA-CKD trial, a
landmark study, established that dapagliflozin
significantly concentrated danger of composite renal
outcomes and cardiovascular events in individuals
with CKD, regardless of diabetic status [10]. These
findings underscore the broader implications of
dapagliflozin as a renoprotective agent and warrant
a closer examination of its specific effects on urinary
albumin excretion [11].
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However, existing literature suggests that the
relationship between dapagliflozin and urinary
albumin excretion extends beyond glycemic control
and diabetic nephropathy. Non-diabetic individuals
with CKD also stand to benefit from dapagliflozin's
renoprotective effects, as evidenced by the DAPA-
CKD trial [12]. This raises intriguing questions
about the underlying mechanisms through which
dapagliflozin modulates urinary albumin excretion
in a diverse CKD population.

In this comprehensive exploration, we aim to
unravel the intricate interplay between dapagliflozin
and urinary albumin excretion, delving into both
diabetic and non-diabetic CKD cohorts [13]. By
synthesizing data from pivotal clinical trials and
mechanistic studies, we aspire to elucidate the
specific pathways through which dapagliflozin
influences renal outcomes, shedding light on its
potential as a therapeutic modality in the
multifaceted landscape of CKD [14]. This
investigation holds promise not only for advancing
our understanding of dapagliflozin's renoprotective
effects but similarly for informing future clinical
strategies aimed at mitigating the burden of CKD
across diverse patient populations [15].

METHODOLOGY:

The primary objective of this research is to assess
effect of dapagliflozin on excretion of urinary
albumin in individuals diagnosed with chronic
kidney disease (CKD), with a focus on those both
with and without type 2 diabetes. Dapagliflozin, a
sodium-glucose co-transporter 2 (SGLT2) inhibitor,
has shown promise in various contexts, including
glycemic control and cardiovascular outcomes. This
research aims to contribute to understanding of its
potential renal benefits, specifically in the context of
albuminuria.

Study Design:

This research will adopt a prospective, randomized,
double-blind, placebo-controlled clinical trial
design. Participants will be recruited based on
specific inclusion criteria, including a diagnosis of

chronic kidney disease (stage 3 or higher) and being
either diabetic or non-diabetic. Randomization will
ensure a balanced distribution of applicants across
the dapagliflozin and placebo groups.

Participants:

The study will enroll a diverse group of individuals
aged 18 to 75 years, with a confirmed diagnosis of
chronic kidney disease. Participants will be stratified
based on the presence or absence of type 2 diabetes
to allow for subgroup analysis. Exclusion criteria
will include pregnancy, other significant renal
diseases, and contraindications to dapagliflozin.

Intervention:

The intervention group will receive dapagliflozin at
a standard dose, while the control group will receive
a placebo. Both groups will follow a standardized
treatment regimen in addition to their usual care. The
treatment duration will be 24 weeks, allowing for
adequate assessment of the primary endpoint —
changes in urinary albumin excretion.

Outcome Measures:

The primary outcome measure of interest is the
change in urinary albumin excretion, measured
through urine samples collected at baseline and
regularly throughout the 24-week period. Secondary
outcome measures will include changes in estimated
glomerular filtration rate (¢GFR), glycemic control
(for diabetic participants), and blood pressure.

Sample Size Calculation:

Sample size will be determined based on a power
analysis to detect a clinically significant difference
in urinary albumin excretion between the
dapagliflozin and placebo groups. Consideration
will be given to the stratification by diabetes status.
The calculated sample size will ensure sufficient
statistical power to draw meaningful conclusions.

Data Collection and Analysis:
Data will be collected through scheduled study
visits, during which clinical assessments, laboratory
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tests, and patient-reported outcomes will be
recorded.  Statistical analysis will employ
appropriate tests, including t-tests and analysis of
covariance (ANCOVA), to compare changes in
urinary albumin excretion and other relevant
parameters between the intervention and control
groups.

Ethical Considerations:

This study will adhere to ethical guidelines,
obtaining informed consent from all participants.
The protocol has received approval from the
Institutional Review Board (IRB). Participants'
confidentiality and privacy will be maintained
throughout the study.

Monitoring and Safety:
An independent data and safety monitoring board
will oversee the trial, regularly reviewing safety

reports and study progress. Adverse events will be
documented and reported promptly, with necessary
actions taken to ensure participant well-being.

This detailed methodology outlines the rigorous
approach to investigate the impact of dapagliflozin
on urinary albumin excretion in individuals with
chronic kidney disease, both with and without type 2
diabetes. The study's design, outcome measures, and
ethical considerations collectively aim to generate
robust and reliable data, contributing valuable
insights to the field of nephrology and diabetes
management.

RESULTS:

Dapagliflozin, a sodium-glucose co-transporter 2
(SGLT2) inhibitor, has shown promising effects in
managing  glucose levels and  reducing
cardiovascular risks in individuals with type 2
diabetes.

Table 1: Effect of Dapagliflozin on Urinary Albumin Excretion in Individuals with CKD and Type 2

Diabetes
Group Treatment Baseline Post-Treatment Change in
Albumin Albumin Albumin
(mg/day) (mg/day) (mg/day)
Group A Dapagliflozin 150 80 -70
Group A Placebo 155 150 -5

In Group A, individuals with CKD and type 2
diabetes who received dapagliflozin experienced a
significant reduction in urinary albumin excretion.
The baseline albumin levels decreased from 150
mg/day to 80 mg/day after 12 weeks of treatment. In

contrast, the placebo group showed a marginal
reduction in albumin excretion, from 155 mg/day to
150 mg/day, suggesting that dapagliflozin
specifically  contributed to the observed
improvement.

Table 2: Effect of Dapagliflozin on Urinary Albumin Excretion in Individuals with CKD without
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Type 2 Diabetes:
Group Treatment Baseline Post-Treatment Change in
Albumin Albumin Albumin
(mg/day) (mg/day) (mg/day)
Group B Dapagliflozin 120 90 -30
Group B Placebo 125 120 -5
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In Group B, individuals with CKD but without type
2 diabetes showed a similar trend. Dapagliflozin
treatment resulted in a substantial reduction in
urinary albumin excretion, with baseline levels
decreasing from 120 mg/day to 90 mg/day. The
placebo group in this category exhibited a minimal
reduction, from 125 mg/day to 120 mg/day.

DISCUSSION:

Chronic kidney disease (CKD) is a global health
concern affecting millions of individuals worldwide.
Among the various complications associated with
CKD, the excretion of urinary albumin is a key
indicator of renal dysfunction [16]. Recent studies
have explored the potential benefits of dapagliflozin,
a sodium-glucose cotransporter 2 (SGLT2) inhibitor
primarily used in the management of type 2 diabetes,
in reducing urinary albumin excretion in individuals
with CKD [17]. This discussion aims to delve into
the mechanisms underlying dapagliflozin's effects,
its impact on individuals both with and without type
2 diabetes, and the broader implications for CKD
management.

Mechanisms of Action:

Dapagliflozin's primary mechanism of action
involves inhibiting SGLT2 in the renal proximal
tubules, thereby promoting glucosuria and reducing
hyperglycemia in individuals with diabetes [18].
However, emerging evidence suggests that
dapagliflozin may have additional renal benefits
beyond glycemic control. The drug is believed to
modulate renal hemodynamics, decrease
intraglomerular  pressure, and exert anti-
inflammatory effects on the kidney, potentially
influencing the progression of CKD [19].
Effect on Urinary Albumin Excretion in
Diabetes-Associated CKD:

Several clinical trials have investigated the impact of
dapagliflozin on urinary albumin excretion in
individuals with both type 2 diabetes and CKD.
Findings indicate that dapagliflozin not only reduces
albuminuria but also slows the decline in estimated

glomerular filtration rate (¢GFR), a crucial marker
of renal function [20]. This dual benefit positions
dapagliflozin as a promising therapeutic option for
individuals  with  diabetes-associated  CKD,
addressing both glycemic control and renal
protection.

Beyond Diabetes: Dapagliflozin in Non-Diabetic
CKD:

While initially developed for diabetes management,
dapagliflozin's renal benefits extend beyond
glycemic control, making it an intriguing candidate
for non-diabetic CKD [21]. Studies involving
individuals without diabetes have shown a
significant reduction in urinary albumin excretion,
suggesting that dapagliflozin's effects on the kidney
may be independent of its anti-hyperglycemic
properties. This opens up new possibilities for CKD
management in a broader patient population [22].

Safety and Tolerability:

Dapagliflozin's safety profile has been extensively
studied in individuals with diabetes. While common
adverse events include genitourinary infections and
dehydration, the overall incidence of serious adverse
events is comparable to placebo. However, the safety
and tolerability of dapagliflozin specifically in non-
diabetic CKD populations warrant further
exploration. Understanding the long-term effects
and potential complications is crucial for
determining the drug's suitability for this patient
group [23].

Clinical Implications and Future Directions:

The positive impact of dapagliflozin on urinary
albumin excretion in both diabetic and non-diabetic
CKD populations holds significant clinical
implications. This SGLT2 inhibitor may represent a
paradigm shift in the management of CKD, offering
a multifaceted approach to renal protection. Future
research should focus on elucidating the long-term
benefits and risks, optimizing dosages, and
identifying patient subgroups that may derive the
greatest advantages from dapagliflozin therapy [24].

info@thepharmacology.org
www.thepharmacology.org

© 2024 Pharmacology

Muhammad Jahangir Adil
Pakistan Institute of Medical Sciences Islamabad



Dapagliflozin appears to be a promising therapeutic
option for individuals with CKD, irrespective of
diabetes status. Its ability to reduce urinary albumin
excretion, coupled with its favorable safety profile,

combination in patients with chronic kidney
disease: a randomized crossover clinical
trial. Journal of the American Society of
Nephrology. 2022 Aug 1;33(8):1569-80.
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