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ABSTRACT 

Objective: To compare extra glycaemic effects of dapagliflozin and empagliflozin in Type 2 Diabetes mellitus. 
Study Design: Quasi-experimental study. 
Place and Duration of Study: Pharmacology Department, Army Medical College, in collaboration with Endocrine 
Department, Pak Emirate Military Hospital, Rawalpindi Pakistan, from Sep 2021 to Jan 2022. 
Methodology: One hundred and twenty diabetic patients were recruited strictly according to inclusion and exclusion criteria. 
They were randomly alienated into two groups (A & B) by lottery method and were prescribed oral dapagliflozin and 
empagliflozin 10 mg/day each for four weeks, respectively. Serum uric acid, erythropoietin levels, and weight were recorded 
on day 0 and after four weeks of treatment. 
Results: There were statistically significant differences in weight (p-value=0.004) and erythropoietin levels (p-value=0.027). 
However, an inconsequential variance was observed in serum uric acid levels Uric Acid (p-value=0.365) between the two 
groups after four weeks of treatment with dapagliflozin and empagliflozin. 
Conclusions: Dapagliflozin and empagliflozin have significantly improved weight, erythropoietin and serum uric acid levels. 
Moreover, Dapagliflozin is superior to Empagliflozin in improving weight and erythropoietin levels and has almost 
equivalent efficacy in improving uric acid levels in T2DM patients. 
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INTRODUCTION 

Diabetes mellitus is related to high mortality and 
morbidity due to micro and macrovascular complica-
tions.1 People with diabetes are at a greater risk of 
developing cardiovascular disease (CVD), the leading 
cause of mortality and illness.2,3 Diabetic nephropathy, 
which can damage one or both kidneys throughout a 
patient’s lifetime, affects forty per cent of the 
population with diabetes at some point in their lives. 4 

Sodium-glucose transporter-2 (SGLT2) inhibitors 
are a more recent class of oral anti-hyperglycemic 
medicines licenced for treating diabetes mellitus.5 
Since SGLT2 inhibitors block sodium-dependent 
glucose transporter-2, which is present in the early 
proximal renal tubule, their use leads to glycosuria. 
SGLT2 inhibitors reduce body weight by the excretion 
of between 60 and 80 grams of glucose daily, 
equivalent to around 220 to 320 calories.6 Patients 
treated with SGLT2 inhibitors often have an average 
weight loss of two to four kilogrammes. This mass loss 
was consistent regardless of whether SGLT2 inhibitors 

were prescribed as monotherapy or combined with 
other medicines that lowered glucose levels.7 Accor-
ding to the findings of dual-energy x-ray absorption 
spectroscopy, Dapagliflozin was responsible for a 
reduction in fat mass that contributed around sixty to 
seventy per cent of the overall reduction in body 
weight.  

Several studies found no connection between the 
consumption of iron or the morphology of red blood 
cells and the early rise in erythropoietin levels. These 
studies indicated that erythropoietin levels tended to 
rise early. All of the clinical trials conducted with 
SGLT2i showed an upsurge in haematocrit due to 
faster erythropoiesis due to higher levels of 
erythropoietin.8,9 

Currently, SGLT2i are indicated in patients whose 
first-line antidiabetic medicines have failed to con-      
trol plasma glucose levels.10 Dapagliflozin and 
empagliflozin are rising due to their promising efficacy 
in glycemic and extra-glycemic effects. The current 
study evaluated the extra glycemic effects of the two 
leading drugs of this group in type 2 diabetic patients. 
Though much research has been done to explore       
such effects, studies have yet to be conducted in            
local settings. 
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METHODOLOGY 

The quasi-experimental study has been conducted 
at the Department of Pharmacology, Army Medical 
College, Rawalpindi, in collaboration with the 
Department of Endocrinology, Pak Emirates Military 
Hospital (PEMH), Rawalpindi Pakistan from 
September 2021 to January 2022 after the approval of 
the Ethics Review Committee (ERC/ID/149). The 
sample size was calculated by the WHO calculator.11 

Inclusion Criteria:  Patients of diabetes, aged 18-55 
years, of either gender, diagnosed with T2DM for at 
least six months and having HBA1c ≥8.0 presenting to 
the Outpatient Department, were included in the study 
after informed consent. 

Exclusion Criteria: Patients diagnosed with T1DM or 
steroid-induced DM, gestational diabetes and patients 
already on urate-reducing therapy were excluded from 
the study. 

Sixty-three adult females and fifty-seven adult 
males were randomly selected by nonprobability 
consecutive sampling from the Outpatient Department 
of the hospital. The patients were divided into Group-
A (Dapagliflozin Group n=60) and Group-B (Empag-
liflozin Group n=60) by lottery. Patients in both groups 
(A and B) were prescribed once daily dapagliflozin 10 
mg and empagliflozin 10 mg orally for four 
consecutive weeks. 

Five millilitres of blood sample was obtained 
from the patients using an aseptic venepuncture tech-
nique for the baseline levels of the serum erythro-
poietin and uric acid. Body mass index was also 
calculated. The previous tests were repeated after four 
weeks of treatment, and all the results were noted 
down for comparison. 

Statistical Package for the Social Sciences (SPSS) 
26 was utilised to analyse the data. The chi-square test 
was carried out to analyse categorical data, whereas an 
independent t-test was utilised to analyse the con-
tinuous variables. The paired t-test was utilised to 
examine the differences in weight, uric acid, and 
erythropoietin levels. The p-value of ≤0.05 was 
considered significant. 

RESULTS 

Out of 120 patients, 63(52.5%) participants were 
females, whereas 57(47.5%) were male, with a mean 
age of 40±10 years. Sixty patients (50.0%) enrolled in 
this study were obese (BMI >30). The mean weight and 
uric acid levels were significantly reduced (p-value 
<0.001), and erythropoietin levels were meaningfully 

increased (p-value <0.001) in both groups after four 
weeks of treatment with dapagliflozin and empag-
liflozin respectively. Table-I compares mean diffe-
rences in baseline weight, uric acid, and erythropoietin 
levels. After four weeks of treatment for Group-A, 
Table-II shows the same parameters in Group-B. There 
was a significant statistical difference in study 
outcomes between the two groups. Follow-up weight 
between both groups was compared and found to have 
a significant statistical difference (p-value =0.004). 
Similarly, a statistically significant difference (p-value 
=0.027) was observed when follow-up values of 
Erythropoietin were compared between both groups. 
However, the Uric Acid levels after four weeks of 
treatment were statistically insignificant (p-value 
=0.365) within both groups, as shown in Table-III. 
 

Table-I: Mean Differences in Baseline and Follow up of 
Weight, Uric Acid and Erythropoietin Level in Group-A 
(n=60) 

Variable Mean±SD p-value 

Baseline weight 87.54±13.37 kg 
<0.001 

Follow up weight 83.31±12.33kg 

Baseline Uric Acid 302.95±103.56 mg/24 hr 
<0.001 

Follow up Uric Acid 230.20±83.34 mg/24 hr 

Baseline Erythropoietin 43.03±60.62  mU/mL 
<0.001 

Follow up Erythropoietin 58.92±80.24 mU/mL 
 

Table-II: Mean Differences in Baseline and Follow up of 
Weight, Uric Acid and Erythropoietin Level of Group-B 
(n=60) 

Variable Mean±SD p-value 

Baseline Weight 79.97±9.83kg 
<0.001 

Follow up Weight 77.31±9.78kg 

Baseline Uric Acid 329.08±86.54 mg/24 hr 
<0.001 

Follow up Uric Acid 243.51±76.39 mg/24 hr 

Baseline Erythropoietin 21.67±22.56 mU/mL 
<0.001 

Follow up Erythropoietin 33.46±36.20 mU/mL 
 

Table-III: Mean Differences in Weight, Uric Acid and 
Erythropoietin Level of Group A and B after Four Weeks 
(n=120) 

 Variables 
Group-A 

(n=60) 
Group-B 

(n=60) 
p-value 

Follow up Weight 83.31±12.33kg 77.31±9.78kg 0.004 

Follow up Uric Acid 
230.24±83.34 

mg/24 hr 
243.51±76.39 

mg/24 hr 
0.365 

Follow up 
Erythropoietin 

58.92±80.24 
mU/mL 

33.46±36.20 
mU/mL 

0.027 

 

DISCUSSION 

The present study evaluated the extra glycemic 
effects of Dapagliflozin in contrast to Empagliflozin 
among T2DM patients. The outcomes of our research 
have elucidated that both drugs have promising 
beneficial effects beyond glycemic control in DM 
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patients. Nevertheless, Dapagliflozin, compared with 
Empagliflozin, produced noteworthy betterment in 
body weight and serum erythropoietin levels and 
showed almost equivalent effects on plasma uric acid 
levels.We have observed statistically significant weight 
loss by dapagliflozin and empagliflozin. Similar effects 
on body weight were shown by Neeland et al., who 
concluded that empagliflozin meaningfully decreased 
weight in 3 months of treatment.12 This was supported 
by another study of almost three years duration, in 
which Dapagliflozin reduced body weight and 
HbA1c.13 Both of these researches compared the effects 
on weight with a placebo, whereas we compared the 
two most commonly used SGLT2 inhibitors. Hussain et 
al. demonstrated that empagliflozin lead to more 
significant weight reduction as compared to dapagli-
flozin after 12 weeks of treatment.14 These findings are 
contrary to our results, possibly due to the longer 
treatment duration and larger cohort size in contrast to 
the current study. 

According to reports, the use of SGLT2 inhibitors 
has been associated with a reduction in uric acid 
levels.15 Yuan et al. revealed that dapagliflozin 10mg 
daily could shrink the serum uric acid levels to near 
normal like healthy individuals within one week.16 
Likewise, our results confirm these findings, and both 
the SGLT2 inhibitors effectively decreased the plasma 
uric acid levels after four weeks. However, there was 
no remarkable difference in lowering the serum uric 
acid among the Dapagliflozin and empagliflozin. 

Our results have demonstrated the positive 
impact of Dapagliflozin and empagliflozin in raising 
the erythropoietin levels after four weeks in hyper-
glycaemic patients. Furthermore, dapagliflozin 
showed a more promising impression on red cell 
synthesis hormone levels than empagliflozin.17 This 
enhanced the erythropoietin-producing ability of SGLT 
inhibitors has also been exhibited in a prospective, 
open-label, single-arm study conducted by Maruyama 
and colleagues.18 in which Canagliflozin 100mg/day 
orally was given for three months. Their results 
showed amplified erythropoiesis due to increased 
biosynthesis of erythropoietic growth factor. However, 
our study was superior to theirs for a more significant 
sample size and the existence of a comparator group.  

The exact mechanism of amplification of Ery-
thropoietin by SGLT2 inhibitors is yet to be elucidated; 
it is believed that these second-line antidiabetic drugs 
might decrease tubulointerstitial oxygen demand by 
improving the proximal convoluted tubule’s burden 

hence facilitating the erythropoietin synthesis. The 
production of hypoxia-inducible factors, triggered by 
more significant oxygen-consuming sodium reabsorp-
tion to the distal tubules, is a possible mechanism for 
increased erythropoietin levels mediated by SGLT2 
inhibitors. In addition, a rise in erythropoietin-induced 
haematocrit may improve cardiac performance by 
directly enhancing myocardial and systemic tissue 
oxygenation. 

CONCLUSION 

In conclusion, as per our findings, both antidiabetic 
drugs have produced promising extra glycemic effects that 
go beyond the glycemic control, and Dapagliflozin has 
shown noteworthy betterment in body weight and serum 
erythropoietin levels in comparison with Empagliflozin and 
both drugs have almost equivalent effects on plasma uric 
acid concentration in T2DM patients. 
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