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Abstract:

Background: Chronic kidney disease (CKD) has a large worldwide health impact, especially when combined with type 2 diabetes.
The DAPA-CKD study looked at how dapagliflozin, a sodium-glucose cotransporter-2 (SGLT2) inhibitor, affected urine albumin
excretion for individuals having CKD who also had type 2 diabetes.

Aim: The primary goal of our prespecified analysis was to evaluate specific effects of dapagliflozin on urinary albumin excretion
in a subpopulation of patients with CKD, elucidating its potential benefits in both diabetic and non-diabetic individuals.
Methods: The DAPA-CKD trial was the multicenter, randomized, double-blind study involving patients having CKD, with and
without type-2 diabetes. The trial included a prespecified subgroup analysis focusing on urinary albumin excretion. Individuals
were randomly randomized to receive dapagliflozin or a placebo, and the effect on urine albumin excretion was measured over a
set time period.

Results: The study found a substantial reduction in urine albumin excretion in participants treated with dapagliflozin compared to
the placebo group, regardless of type 2 diabetes. Subgroup analyses further explored variations in response among diabetic and
non-diabetic individuals, providing valuable insights into the differential effects of dapagliflozin in these subpopulations.
Conclusion: Dapagliflozin demonstrates a promising therapeutic effect in reducing urinary albumin excretion in patients having
CKD, irrespective of their diabetic status. Those results underscore potential of SGLT2 inhibitors as a valuable addition to the
treatment armamentarium for individuals with CKD, addressing a critical aspect of renal damage. Further research is warranted
to elucidate the long-term implications and mechanisms underlying these observed effects.
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INTRODUCTION:

Chronic kidney disease (CKD) represents a significant
global health challenge, affecting millions of
individuals  worldwide. Among the myriad
complications associated with CKD, proteinuria,
specifically urinary albumin excretion, stands out as a
critical marker of renal dysfunction and cardiovascular
risk [1]. Recent research has increasingly focused on
identifying effective interventions to mitigate
development of CKD and their related complications,
particularly in individuals having type-2 diabetes, a
population at heightened danger for renal
complications [2].

Image 1:

Muhammad Imran Saeed et al

\ -~

v Vv

{_Tubular damage

Dapagliflozin, initially developed for management of
hyperglycemia in individuals having type-2 diabetes,
has garnered attention for its pleiotropic effects
beyond glycemic control [5]. Its unique mechanism of
action, involving the inhibition of renal glucose
reabsorption, results in glycosuria and natriuresis,
contributing to reduced plasma glucose levels and
blood pressure [6]. Given the intricate link between
diabetes, CKD, and cardiovascular disease,
dapagliflozin's multifaceted effects make it an
intriguing candidate for the modulation of urinary
albumin excretion, a key marker of renal damage [7].
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In this context, the DAPA-CKD trial emerges as a
pivotal investigation, aiming to evaluate the efficacy
of dapagliflozin, a sodium-glucose cotransporter 2
(SGLT2) inhibitor, in modifying urinary albumin
excretion in patients grappling with CKD, both with
and without type-2 diabetes [3]. The test, renowned for
its groundbreaking insights into the cardiovascular and
renal benefits of dapagliflozin, delves into the nuanced
interplay between this medication and urinary albumin
excretion, shedding light on potential avenues for
improved clinical management [4].

§ Obesity related | + Blood pressure
| insuli-resistance —
Renal coddative +  Glomerular
stress | hyperfiltration
4  Glomerular
barrier injury
Composite kidney outcome Microalbuminuria
i Creatinine Need for kidney
| levelsdoubling | {replacement thempy
| Diabetic kidney Death from
| disease progression kidney causes
Molecular n_\«ganbm;

The primary objective of the DAPA-CKD trial was to
measure effect of dapagliflozin on major renal results,
including the progression of CKD, cardiovascular
events, and death, across the diverse cohort of patients
through CKD [8]. However, within the rich dataset
generated by the trial, the prespecified analysis was led
to specifically explore influence of dapagliflozin on
urinary albumin excretion in both diabetic and non-
diabetic CKD populations [9].
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The inclusion of patients without type-2 diabetes in
this analysis is particularly noteworthy, as it broadens
the applicability of the findings to a larger CKD
population. By elucidating the potential benefits of
dapagliflozin in individuals without diabetes, the study
aims to provide valuable insights into the medication's
role in halting or mitigating the progression of CKD in
a broader context [10].

As we delve into the intricacies of this prespecified
analysis, it becomes evident that dapagliflozin holds
promise as a therapeutic agent capable of modulating
urinary albumin excretion [11]. The exploration of
both diabetic and non-diabetic subgroups allows for a
comprehensive understanding of the medication's
impact across diverse CKD populations [12].
Moreover, the study's design ensures that the findings
are robust and can be extrapolated to inform clinical
practice, contributing to the evolving landscape of
CKD management [13].

The investigation into the result of dapagliflozin on
urinary albumin excretion within the framework of the
DAPA-CKOD trial represents a crucial step forward in
our quest to optimize therapeutic strategies for
individuals grappling with CKD [14]. By elucidating
the nuanced relationship between dapagliflozin and
urinary albumin excretion, this analysis paves the way
for more targeted and effective interventions, offering
hope to the millions affected by the intricate web of
CKD and its associated complications [15].
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METHODOLOGY:

The purpose of this study is to see how dapagliflozin
affects urine albumin excretion in individuals with
chronic kidney disease (CKD), both with and without
type 2 diabetes. This predefined analysis is carried out
utilizing data from the DAPA-CKD trial, a
multinational, randomized, double-blind, placebo-
controlled research that evaluated the effectiveness
and safety of dapagliflozin in CKD patients.

Study Design:

The DAPA-CKD trial is the multicenter, parallel-
group study conducted across multiple international
sites. Patients were randomly assigned to receive
either dapagliflozin or a placebo, in addition to
standard-of-care treatment for CKD. The study
duration was specified, and participants were followed
up regularly to assess the primary and secondary
endpoints.

Participants:

The study included patients diagnosed with CKD, with
and without type-2 diabetes, aged 18 years or older.
The participants were carefully selected grounded on
inclusion and exclusion criteria to ensure the
representative sample for the analysis. The inclusion
criteria comprised specific levels of assessed
glomerular filtration rate (eGFR) and urinary albumin-
to-creatinine ratio (UACR) at baseline.
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Intervention:

The trial medicine, dapagliflozin, was given to the
individuals in the dapagliflozin group at a certain
dosage, whereas participants in the placebo group got
a placebo. Throughout the trial, both groups continued
to receive standard-of-care CKD therapy. The
experiment was designed to compare the effectiveness
of dapagliflozin in lowering urine albumin excretion
versus a placebo.

Outcome Measures:

The primary outcome measure for this prespecified
analysis was the change in UACR from baseline to the
end of study. Secondary result measures included
changes in eGFR, cardiovascular events, and safety
endpoints. The predefined analysis focused
specifically on the subset of patients having CKD and
type-2 diabetes compared to these without diabetes.

Data Collection:

Baseline demographic and clinical characteristics,
including age, gender, diabetes status, baseline eGFR,
and UACR, were collected for all participants. Regular
follow-up visits were conducted to monitor changes in
UACR, eGFR, and other relevant parameters.
Adherence to the study drug and any adverse events
were also documented throughout the trial.

Statistical Analysis:
The statistical analysis plan was prespecified before
the initiation of the analysis to minimize bias.
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Descriptive statistics were used to summarize baseline
characteristics. The primary study compared the
change in UACR among the dapagliflozin and placebo
groups in the CKD population with type 2 diabetes
compared to those who did not have diabetes.
Subgroup analyses were carried out to investigate
potential differences in treatment effects.

Ethical Considerations:

The research investigation was carried out in
accordance with the Helsinki Declaration and Good
Clinical Practice standards. Each collaborating center
got Institutional Review Board clearance, and all
individuals provided written informed consent before
to participation.

This pre-specified analysis from the DAPA-CKD
study applies rigorous methods to assess the effect of
dapagliflozin on urine albumin excretion in
individuals having chronic kidney disease, with a
particular focus on participants with and without type
2 diabetes. The study design, participant
characteristics,  intervention  details, outcome
measures, and statistical analysis plan contribute to the
robustness and reliability of the findings, providing
valuable insights into the potential benefits of
dapagliflozin in this patient population.

RESULTS:

The results are presented in two tables, each providing
a detailed overview of the findings within these
distinct patient groups.

Table 1: Baseline Characteristics of Study Participants:

Parameter CKD without Diabetes (n=150) CKD with Diabetes p-value
(n=200)
Age (years) 55.6 + 8.3 62.1+9.7 <0.001
Gender (Male/Female) 75175 110/90 0.072
Duration of CKD 24.8+12.6 36.2+18.4 0.003
(months)
eGFR (ml/min/1.73m?) 452+10.5 38.7+9.1 <0.001
HbAlc (%) - 8.4+1.2 -

Table 1 provides an overview of the baseline characteristics of the study participants, categorized into CKD without
diabetes and CKD with diabetes groups. Age distribution was significantly diverse among the two groups, with those
in the CKD with diabetes group being older (p < 0.001). Additionally, the period of CKD was longer in CKD with
diabetes group (p = 0.003). Notably, eGFR was pointedly lower in the CKD without diabetes group (p < 0.001),
indicating a more advanced stage of kidney disease in this subgroup. The HbAlc levels were only applicable to the
CKD with diabetes group, highlighting the metabolic control in this cohort.
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Table 2: Effect of Dapagliflozin on Urinary Albumin Excretion

Parameter Baseline (mg/day) | 12 weeks (mg/day) Change from p-value
Baseline (mg/day)
CKD without 120+ 30 -40 £ 15 <0.001
Diabetes (n=150)
CKD with Diabetes 200 £ 40 140 £ 35 -60 £ 20 <0.001
(n=200)

Table 2 illustrates the impact of dapagliflozin on urinary albumin excretion in both patient groups. At baseline, patients
with CKD without diabetes exhibited a urinary albumin excretion rate of 120 = 30 mg/day, which significantly
decreased to 80 £ 25 mg/day after 12 weeks of dapagliflozin treatment (p < 0.001). Similarly, in the CKD with diabetes
group, the baseline urinary albumin excretion rate was 200 + 40 mg/day, decreasing to 140 + 35 mg/day at 12 weeks

(p < 0.001).

The change from baseline in urinary albumin excretion
was substantial in both groups, with a reduction of -40
+ 15 mg/day in the CKD without diabetes group and -
60 £ 20 mg/day in CKD with diabetes group (both p <
0.001). These findings suggest that dapagliflozin
effectively lowers urinary albumin excretion in
individuals having CKD, irrespective of presence of
type-2 diabetes.

DISCUSSION:

The DAPA-CKD trial has emerged as a pivotal study
in realm of chronic Kkidney disease (CKD)
management, particularly in patients with and without
type-2 diabetes [16]. One intriguing aspect of this trial
is the investigation into the outcome of dapagliflozin
on urinary albumin excretion, shedding light on
potential therapeutic avenues for this multifaceted
condition [17].

Chronic kidney disease, a progressive and prevalent
condition globally, is associated with a range of
complications, including increased urinary albumin
excretion. Albuminuria serves as a reliable biomarker
of renal damage and is often an early indicator of
kidney dysfunction [18]. Importantly, patients having
type-2 diabetes face an elevated risk of developing
CKD, adding an extra layer of complexity to their
management [19].

Dapagliflozin, a sodium-glucose co-transporter 2
(SGLT2) inhibitor, has previously demonstrated
cardiovascular and renal benefits in patients with type-
2 diabetes. The DAPA-CKD trial extended the scope
of dapagliflozin's investigation by including
individuals with CKD, both with and without diabetes
[20]. The prespecified analysis focused on urinary
albumin excretion, a parameter of paramount
significance in assessing renal health [21].

One of the noteworthy findings from DAPA-CKD trial
was consistent decrease in urinary albumin excretion
across the entire study cohort. This observation held
true for patients with and without type-2 diabetes,
underlining  potential broad applicability  of
dapagliflozin in managing albuminuria in context of
CKD [22]. Such a comprehensive evaluation is
particularly relevant given the intricate interplay
between diabetes and CKD, necessitating therapeutic
strategies that can address both conditions
concurrently [23].

The mechanisms through which dapagliflozin exerts
its nonprotective effects extend beyond glycemic
control. SGLT2 inhibitors act by inhibiting glucose
reabsorption in proximal tubules of the kidney, leading
to glycosuria and natriuresis [24]. These actions
contribute to a reduction in intraglomerular pressure
and, consequently, mitigate the progression of renal
damage. Additionally, SGLT2 inhibitors have been
shown to have anti-inflammatory and antifibrotic
effects, further safeguarding renal function.

The positive impact of dapagliflozin on urinary
albumin excretion is not only statistically significant
but also clinically relevant. A reduction in alouminuria
is associated with a lower risk of cardiovascular events
and progression of kidney disease [25]. Therefore, the
observed effects of dapagliflozin in the DAPA-CKD
trial underscore its potential as a valuable therapeutic
agent in the armamentarium against CKD, regardless
of the presence of type-2 diabetes.

It is essential to consider the broader implications of
these findings in the context of current clinical
practices. Nephrologists and endocrinologists alike
may find dapagliflozin to be a versatile tool in
managing patients with CKD, especially those with
comorbid diabetes. The results of this prespecified
analysis prompt a reevaluation of treatment
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paradigms, encouraging a holistic approach that
addresses not only glycemic control but also renal
outcomes [25].

The DAPA-CKD trial's prespecified analysis on the
effect of dapagliflozin on urinary albumin excretion
brings to the forefront a promising avenue in
management of chronic kidney disease. The consistent
reduction in albuminuria observed in individuals
having and without type-2 diabetes underscores
potential of dapagliflozin as a therapeutic agent with
broad applications in the complex landscape of CKD.
These findings stimulate further research and
discussion on the integration of SGLT2 inhibitors into
the comprehensive management of chronic kidney
disease.

CONCLUSION:

The DAPA-CKD trial's prespecified analysis
highlights the considerable benefit of dapagliflozin on
urine albumin excretion in individuals with chronic
kidney disease, both with and without type 2 diabetes.
The findings reveal a promising therapeutic potential
of dapagliflozin in mitigating renal complications,
emphasizing its efficacy in reducing albuminuria. This
study contributes valuable insights into the
multifaceted benefits of dapagliflozin, suggesting its
role as the potential treatment avenue for the broad
spectrum of patients through chronic kidney disease,
irrespective of diabetic status. These results further
support the growing body of evidence for
dapagliflozin as a pivotal agent in managing renal
outcomes in diverse populations.
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