
Introduction

Type 2 diabetes mellitus (T2DM) is the leading cause 
of chronic kidney disease (CKD) worldwide and 
remains a major contributor to end-stage kidney 
disease (ESKD). Persistent proteinuria is one of the 
earliest clinical manifestations of diabetic kidney 
disease (DKD) and is independently associated with 
accelerated decline in renal function, increased 
cardiovascular morbidity, and premature mortality. 
Therefore, reduction of proteinuria has become a key 
therapeutic target in the management of patients with 

1-4diabetic kidney disease.

Sodium–glucose cotransporter-2 (SGLT2) inhibitors 
have emerged as an important class of glucose-

lowering agents with substantial cardiovascular and 
renal benefits that extend beyond glycaemic control. 
By inhibiting glucose and sodium reabsorption in the 
proximal renal tubules, these agents restore 
tubuloglomerular feedback, reduce intraglomerular 
hypertension, decrease albuminuria, and slow the 

4-6progression of chronic kidney disease.

Large randomized controlled trials have consistently 
demonstrated the renoprotective effects of SGLT2 
inhibitors. The EMPA-REG OUTCOME trial first 
showed that empagliflozin significantly reduced 
progression of kidney disease and albuminuria in 
patients with T2DM and established cardiovascular 
disease.⁵ Subsequently, the DAPA-CKD trial 
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demonstrated that dapagliflozin significantly reduced 
the risk of sustained decline in estimated glomerular 
filtration rate (eGFR), end-stage kidney disease, and 
renal or cardiovascular death in patients with chronic 

¹⁶7kidney disease, irrespective of diabetes status.  More 
recently, the EMPA-KIDNEY trial further confirmed 
that empagliflozin reduced the risk of kidney disease 
progression or cardiovascular death across a broad 

8
spectrum of patients with chronic kidney disease.

Among currently available SGLT2 inhibitors, 
empagliflozin and dapagliflozin are the most widely 
prescribed agents. Although both drugs have 
demonstrated significant renoprotective effects in 
placebo-controlled trials, direct comparative 
evidence evaluating their relative efficacy in reducing 
proteinuria remains limited. Most published studies 
have compared individual SGLT2 inhibitors with 
placebo rather than directly comparing one agent with 

9,10another.

Furthermore, evidence from South Asian 
populations, particularly Pakistan, remains scarce. 
Differences in genetic background, environmental 
factors, healthcare access, and disease characteristics 
may influence treatment response; therefore, locally 
generated evidence is essential to guide clinical 
practice. To date, only limited regional data have 
evaluated the antiproteinuric effects of SGLT2 

11
inhibitors in Pakistani patients with T2DM.

The present randomized controlled trial was therefore 
conducted to compare the efficacy of empagliflozin 
and dapagliflozin in reducing proteinuria among 
patients with T2DM attending a tertiary care hospital 
in Pakistan. The findings are expected to provide 
locally relevant evidence that may assist clinicians in 
selecting the most effective SGLT2 inhibitor for 
reducing proteinuria in patients with diabetic kidney 
disease.

Methods

This randomized controlled trial was conducted in the 
Department of Nephrology, Allied Hospital-I, 
Faisalabad, Pakistan, from 29 February 2024 to 28 
August 2024. The study protocol was approved by the 
Institutional Ethical Review Committee of 
Faisalabad Medical University before participant 
recruitment. Written informed consent was obtained 
from all participants before enrolment.

A total of 100 patients with type 2 diabetes mellitus 
(T2DM) and proteinuria were enrolled using a 
consecutive sampling technique and were randomly 
allocated in a 1:1 ratio into two treatment groups 
using the lottery method. The sample size was 

calculated using the WHO Sample Size Calculator, 
assuming a 95% confidence level, 80% study power, 
an expected efficacy of 79.55% in the empagliflozin 
group and 97.4% in the dapagliflozin group based on 
previous studies, resulting in a required sample size 

 9,10
of *100 participants (50 patients per group).

Eligible participants were 30–75 years of age, of 
either sex, had a confirmed diagnosis of T2DM, and 
had documented proteinuria. Patients with type 1 
diabetes mellitus, pregnancy, active malignancy, 
severe hepatic disease, advanced renal impairment 
requiring renal replacement therapy, or known 
hypersensitivity to either study medication were 
excluded. In addition, patients receiving angiotensin-
converting enzyme inhibitors (ACEIs), angiotensin 
receptor blockers (ARBs), glucagon-like peptide-1 
receptor agonists (GLP-1 RAs), or other medications 
known to significantly influence urinary protein 
excretion were excluded to minimize potential 
confounding.

Participants assigned to Group A received 
empagliflozin 25 mg orally once daily, whereas those 
assigned to Group B received dapagliflozin 10 mg 
orally once daily for 12 weeks. Medication adherence 
was assessed through weekly follow-up visits, during 
which used and unused tablet strips were counted. 
Participants were encouraged to maintain their usual 
dietary habits and standard diabetes care throughout 
the study period.

The primary outcome measure was the change in 24-
hour urinary protein excretion after 12 weeks of 
treatment. Twenty-four-hour urinary protein was 
measured at baseline and at the completion of the 
treatment period using the hospital laboratory's 
standardized analytical methods. Treatment efficacy 
was defined a priori as a ≥30% reduction in 24-hour 
urinary protein excretion from baseline after 12 
weeks of therapy.

Demographic and clinical data, including age, sex, 
duration of diabetes mellitus, body mass index 
(BMI), and urinary protein measurements, were 
recorded using a standardized data collection form. 
Data were entered and analyzed using IBM SPSS 
Statistics for Windows, Version 25.0 (IBM Corp., 
Armonk, NY, USA). Continuous variables are 
presented as mean ± standard deviation (SD), 
whereas categorical variables are expressed as 
frequency and percentage. Baseline characteristics 
were compared descriptively between the two 
groups. The Chi-square test was used to compare 
treatment efficacy between groups. A two-sided p-
value <0.05 was considered statistically significant.
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Figure 1: CONSORT flow diagram of study 
participants.

Results

A total of 100 patients with type 2 diabetes mellitus 
were enrolled and randomized equally into two 
treatment groups. Group A (n = 50) received 
empagliflozin, whereas Group B (n = 50) received 
dapagliflozin. All participants completed the 12-
week follow-up and were included in the final 
analysis.

The mean age of the study population was 47.43 ± 
9.31 years. Patients in the empagliflozin group had a 
mean age of 47.32 ± 9.67 years, while those in the 
dapagliflozin group had a mean age of 47.00 ± 9.28 
years. Sixty participants (60.0%) were between 30 
and 50 years of age, whereas forty (40.0%) were 
between 51 and 75 years (Table I).

Of the 100 participants, 21 (21.0%) were male and 79 
(79.0%) were female. Group A comprised of 12 males 
(24.0%) and 38 females (76.0%), whereas Group B 
included 9 males (18.0%) and 41 females (82.0%) 
(Table II).

The overall mean duration of diabetes mellitus was 
6.94 ± 2.12 years. The mean duration was 6.88 ± 2.09 
years in the empagliflozin group and 7.00 ± 2.14 
years in the dapagliflozin group. Forty patients 
(40.0%) had diabetes for ≤6 years, while sixty 
(60.0%) had a disease duration of >6 years (Table III).

The overall mean body mass index (BMI) was 26.17 
± 3.11 kg/m². The mean BMI was 26.08 ± 2.95 kg/m² 
in Group A and 26.26 ± 3.26 kg/m² in Group B. Fifty-
two participants (52.0%) had a BMI of ≤25 kg/m², 
whereas forty-eight (48.0%) had a BMI of >25 kg/m² 
(Table I).

After 12 weeks of treatment, 46 of 50 patients 
(92.0%) in the empagliflozin group achieved the 
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predefined efficacy outcome (≥30% reduction in 24-
hour urinary protein excretion), compared with 38 of 
50 patients (76.0%) in the dapagliflozin group. 
Conversely, treatment was ineffective in 4 patients 
(8.0%) receiving empagliflozin and 12 patients 
(24.0%) receiving dapagliflozin.

The difference in treatment efficacy between the two 
groups was statistically significant (χ² test, p = 0.029) 
(Table II), indicating that empagliflozin produced a 
significantly greater reduction in proteinuria than 
dapagliflozin after 12 weeks of therapy.

Discussion

The present randomized controlled trial compared the 
efficacy of empagliflozin and dapagliflozin in 
reducing proteinuria among patients with type 2 
diabetes mellitus. Baseline demographic and clinical 

characteristics, including age, sex, duration of 
diabetes, and body mass index, were comparable 
between the two treatment groups, thereby 
minimizing the likelihood that baseline differences 
influenced the observed treatment outcomes.

The principal finding of this study was that 
empagliflozin demonstrated significantly greater 
efficacy than dapagliflozin in reducing proteinuria 
after 12 weeks of treatment. Clinical efficacy, defined 
as a ≥30% reduction in 24-hour urinary protein 
excretion, was achieved in 92.0% of patients 
receiving empagliflozin compared with 76.0% of 
those receiving dapagliflozin (p = 0.029). These 
findings suggest that although both SGLT2 inhibitors 
are effective in reducing proteinuria, empagliflozin 
may provide greater short-term antiproteinuric 
benefit in patients with T2DM.

The renoprotective effects of SGLT2 inhibitors have 
been consistently demonstrated in large multicentre 
randomized controlled trials. The EMPA-REG 
OUTCOME trial first established that empagliflozin 
s i g n i f i c a n t l y  r e d u c e d  p r o g r e s s i o n  t o  
macroalbuminuria, slowed deterioration of renal 
function, and decreased clinically relevant renal 
outcomes in patients with T2DM and established 
cardiovascular disease.¹³ Subsequently, the DAPA-
CKD trial demonstrated that dapagliflozin 
significantly reduced the risk of sustained decline in 

Table 1: Baseline characteristics of the study participants (N = 100).

Empagliflozin Dapagliflozin Total

Group A (n=50) Group B (n=50) (N=100)

Age (years)

  Mean ± SD 47.32 ± 9.67 47.00 ± 9.28 47.43 ± 9.31 0.87

  • 30–50 years, n (%) 29 (58.0) 31 (62.0) 60 (60.0) 0.69†

  • 51–75 years, n (%) 21 (42.0) 19 (38.0) 40 (40.0)

Gender, n (%)

  • Male 12 (24.0) 9 (18.0) 21 (21.0) 0.46†

  • Female 38 (76.0) 41 (82.0) 79 (79.0)

Duration of diabetes (years)

  Mean ± SD 6.88 ± 2.09 7.00 ± 2.14 6.94 ± 2.12 0.78

  • ≤6 years, n (%) 20 (40.0) 20 (40.0) 40 (40.0) 1.00†

  • >6 years, n (%) 30 (60.0) 30 (60.0) 60 (60.0)

BMI (kg/m²)

  Mean ± SD 26.08 ± 2.95 26.26 ± 3.26 26.13 ± 3.19 0.77

  • ≤25 kg/m², n (%) 25 (50.0) 27 (54.0) 52 (52.0) 0.67†

  • >25 kg/m², n (%) 25 (60.0) 23 (66.0) 48 (48.0)

Characteristic P-value*

Values are presented as mean ± standard deviation (SD) or number (%). * P-values compare baseline characteristics between

groups. Student's t-test for continuous variables; Chi-square test for categorical variables (†).

Table 2: Comparison of the efficacy of Dapagliflozin
and Empagliflozin in terms of lowering proteinuria in
type 2 Diabetes Mellitus.

No. of 

Patients
%age

No. of 

Patients
%age

Yes 46 92 38 76

No 4 8 12 24

Group A (n=50) Group B (n=50)

EFFICIENCY

P-value = 0.0291 which is statistically significant.
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estimated glomerular filtration rate (eGFR), end-
stage kidney disease, and renal or cardiovascular 
death in patients with chronic kidney disease, 
regardless of diabetes status.¹⁶ More recently, the 
EMPA-KIDNEY trial confirmed that empagliflozin 
reduced the risk of kidney disease progression or 
cardiovascular death across a broad spectrum of 
patients with chronic kidney disease.²² Although 
these landmark trials were placebo-controlled and 
were not designed as direct head-to-head 
comparisons between SGLT2 inhibitors, they provide 
robust evidence supporting the renoprotective effects 
of this therapeutic class.

The greater reduction in proteinuria observed with 
empagliflozin in our study is consistent with the renal 
benefits reported in the EMPA-REG OUTCOME 
trial, where empagliflozin reduced progression of 
albuminuria and delayed worsening of kidney 

11
function.  Our findings also complement those of the 
DAPA-CKD tr ia l ,  conf i rming that  both  
empagliflozin and dapagliflozin exert clinically 

12
meaningful antiproteinuric effects.  However, unlike 
those large multicentre studies, the present trial 
directly compared the two agents, thereby providing 
comparative evidence regarding their relative 
efficacy in reducing proteinuria.

Evidence from Asian populations also supports the 
renoprotective role of SGLT2 inhibitors. The Y-
AIDA study conducted in Japanese patients with 
diabetic kidney disease demonstrated that 
dapagliflozin significantly reduced albuminuria 
while improving blood pressure and other renal risk 
markers.⁶ Tthese findings suggest that the beneficial 
renal effects of SGLT2 inhibitors are reproducible 
across different ethnic populations, although the 
magnitude of benefit may vary according to patient 
characteristics and study design.

Our findings are further supported by emerging 
evidence from Pakistan. A single-blind interventional 
study conducted at the Department of Nephrology, 
Combined Military Hospital (CMH), Quetta, 
demonstrated that empagliflozin significantly 
reduced proteinuria compared with placebo in 

13
patients with T2DM.  Unlike the CMH study, which 
compared empagliflozin with placebo, the present 
trial directly compared empagliflozin with 
dapagliflozin. The superior antiproteinuric efficacy 
observed with empagliflozin in our cohort therefore 
provides clinically relevant comparative data from 
the local population. Nevertheless, confirmation 
through larger multicentre studies is required before 
definitive conclusions regarding superiority can be 
drawn.

The  mechanism under ly ing  the  grea te r  
antiproteinuric effect observed with empagliflozin 
remains uncertain. Both empagliflozin and 
dapagliflozin inhibit  the sodium–glucose 
cotransporter-2 in the proximal renal tubule, restoring 
t u b u l o g l o m e r u l a r  f e e d b a c k ,  r e d u c i n g  
intraglomerular pressure, and decreasing urinary 

4 , 9protein excretion.  Minor differences in 
pharmacodynamic characteristics, patient-related 
factors, or baseline renal physiology may have 
contributed to the differences observed in our study. 
However, the present trial was not designed to 
investigate mechanistic differences between the two 
drugs, and therefore these findings should be 
interpreted cautiously.

The present study has several limitations. First, it was 
conducted at a single tertiary care centre, which may 
limit the generalizability of the findings. Second, the 
sample size was relatively small (100 participants), 
reducing the statistical power to detect smaller 
treatment differences. Third, the follow-up period 
was limited to 12 weeks, precluding assessment of 
long-term renal outcomes. Finally, the primary 
endpoint was reduction in proteinuria rather than hard 
renal endpoints such as sustained decline in eGFR, 
initiation of kidney replacement therapy, end-stage 

14
kidney disease, or cardiovascular mortality.  Future 
multicenter randomized controlled trials with larger 
sample sizes and longer follow-up are warranted to 
determine whether the greater reduction in 
proteinuria observed with empagliflozin translates 
into superior long-term renal outcomes.

Overall, the findings of the present study reinforce the 
established renoprotective role of SGLT2 inhibitors 
in patients with T2DM. Both empagliflozin and 
dapagliflozin significantly reduced proteinuria; 
however, empagliflozin demonstrated superior short-
term antiproteinuric efficacy in this study population. 
These findings provide valuable local evidence and 
may assist clinicians in selecting appropriate SGLT2 
inhibitor therapy for patients with diabetic kidney 
disease while highlighting the need for larger 
comparative trials.

Conclusion 

Empagliflozin and dapagliflozin both significantly 
reduced proteinuria in patients with type 2 diabetes 
mellitus. However, empagliflozin demonstrated 
significantly greater short-term antiproteinuric 
efficacy than dapagliflozin after 12 weeks of 
treatment. These findings suggest that empagliflozin 
may be a preferred SGLT2 inhibitor for reducing 
proteinuria in appropriately selected patients with 
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diabetic kidney disease. Nevertheless, larger 
multicenter randomized controlled trials with longer 
follow-up are required to determine whether this 
greater reduction in proteinuria translates into 
superior long-term renal and cardiovascular 
outcomes.
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