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Introduction
Type 2 diabetes mellitus, also known as non-insulin dependent 
diabetes mellitus (NIDDM), is characterized by a number of 
pathophysiological abnormalities including islet dysfunction, 
decreased insulin secretion and insulin resistance.1 Patients with 
Type 2 Diabetes do not require insulin on a regular basis. Insulin 
secretagogues, insulin sensitizers and newer drugs such as 
DPP-4 inhibitors are commonly prescribed in these patients. 
Metformin is indicated as first-line medication for T2DM 
patients who fail to achieve glycemic control with lifestyle 
changes or when this is deemed unlikely.2 Metformin reduces 
hyperglycemia by decreasing gastrointestinal glucose absorp-
tion, increasing peripheral glucose uptake, improving insulin 
sensitivity and decreasing insulin resistance.3 Although initially 
beneficial, metformin therapy alone often fails to maintain 
glycemic control as T2DM advances.2, 4 When metformin alone 
cannot sustain glycemic control, other medications are required. 
Glimepiride is one of the oldest and most often used sulfony-
lurea drugs for the treatment of type 2 diabetes. However, 

long-term sulfonylurea treatment is associated with increased 
beta-cell dysfunction, weight gain and severe hypoglycemia.3 
Dipeptidyl peptidase 4 (DPP-4) inhibitors are advised as a 
second-line therapeutic option for individuals with T2DM who 
have not responded to metformin monotherapy.2 However, the 
most commonly observed side effects (AEs) of DPP-4 inhibitors 
were headache, abdominal discomfort, exhaustion and nausea, 
along with certain alterations in blood biochemistry, which may 
reduce patient adherence to the treatment.5

Empagliflozin is a strong and specific sodium-glucose co-trans-
porter 2 (SGLT2) inhibitor that effectively lowers blood glucose 
levels. Empagliflozin as a monotherapy or add-on to existing 
therapy was associated with clinically relevant improvements in 
glycemic control and weight at week 24 which were sustained 
until week 76, as well as reductions in blood pressure.6, 7

Since the first day of Empagliflozin administration, mean blood 
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glucose levels have decreased, with Empagliflozin 25 mg 
showing a higher reduction than Empagliflozin 10 mg.8 
Empagliflozin 10 mg and 25 mg reduced hyperglycemia 
(glucose ≥ 180 mg/dL) and maintained normoglycemia 
(glucose ≥ 70 to <180 mg/dL) with a slight increase in the risk 
of hypoglycemia.9 This drug is also extremely beneficial for 
diabetic patients who are at high risk for cardiovascular disease, 
as well as individuals with Congestive Heart Failure (CHF) 
who require frequent diuretic medication. 

Empagliflozin was well tolerated and linked to a low incidence 
of hypoglycemia.7 It works by inhibiting SGLT2 in the 
proximal nephron which reduces glucose reabsorption and 
increases urine glucose excretion by up to 80 g/day.10 Because 
this activity is independent of insulin, SGLT2 inhibitors can be 
administered at any stage of T2DM, including after insulin 
secretion has greatly decreased. Additional potential benefits 
include mild weight loss (-2 kg, stabilizing over 6-12 months) 
and consistent lowering of systolic and diastolic blood pressure 
in the range of -2 to 4/-1 to 2 mmHg.11 This medicine is also 
associated with lower plasma uric acid levels and albumin-
uria.12

Furthermore, patients with T2DM at high cardiovascular risk 
who received Empagliflozin in the EMPA-REG OUTCOME 
trial had a lower rate of the primary composite cardiovascular 
outcome (death from cardiovascular causes, nonfatal myocardi-
al infarction, or nonfatal stroke) and death from any cause when 
compared to placebo.13 As a result, SGLT2 inhibitors are 
indicated as a second or third-line treatment option for T2DM 
patients, using a combination of SGLT2 inhibitors, DDP-4 
inhibitors and metformin. The primary goal of this study is to 
determine the safety of Empagliflozin 10 mg as a once-daily 
dose for 12 weeks when used as a third-line oral hypoglycemic 
medication in individuals with uncontrolled diabetes.
 
Materials and Methods 
This was a quasi-experimental study conducted from January 
2021 to December 2021 at the Department of Pharmacology 
and Therapeutics, Rajshahi Medical College, Rajshahi, to 
assess the clinical outcomes of Empagliflozin 10 mg as a 
once-daily dose over 12 weeks when used as a third-line oral 
hypoglycemic agent on 60 patients with uncontrolled diabetes. 
The trial included adults with poorly managed T2DM (HbA1c 
> 7.0 to ≤ 10.5%) despite diet, exercise and stable glucose-low-
ering medication (Metformin combination with Sulfonylurea, 
DPP-4 inhibitors and/or insulin therapy) for more than 12 
weeks. A systematic random sampling procedure was used to 
recruit the requisite number of patients who met the eligibility 
criteria. The researcher constructed the data collection sheet 
after consulting with the supervisor and examining the 
previously published literature. After receiving ethical 
clearance from Rajshahi Medical College's Institutional 
Review Board (IRB) and informed permission from patients 
(based on predetermined eligibility criteria), the study 

comprised 60 adult uncontrolled type 2 diabetic patients. The 
safety and tolerability of Empagliflozin were assessed, based on 
the adverse effects reported during the study period. Events 
consistent with hypoglycemia, urinary tract infection (UTI), 
genital infection, hypersensitivity reactions, pancreatitis and 
diabetic ketoacidosis were also recorded. Seven patients 
dropped out of the second follow-up from the first. All efforts 
were made to obtain correct data. The data was analyzed using 
descriptive statistics, Paired sample t-Test and the incidence of 
developing adverse effects (AEs) were calculated by dividing 
the number AEs developed during the treatment period by the 
number of subjects participated in the study. All statistical 
analysis was performed using SPSS (version 24) for Windows. 
The level of significance was fixed at 0.05 and p-values < 0.05 
were considered significant. 

Results
The mean age, duration of diabetes and BMI were 51.6 ± 10.4 
years, 11.2 ± 6.4 years and 29.7 ± 7.3 Kg/m2, respectively 
(Table I).

Table I: Comparison of baseline variables between the two 
groups (n=60)

Table II: Distribution of patients by their medications received 
(n = 60)

The study patients invariably received metformin. Most 
commonly prescribed combined antidiabetic medication was 
Metformin + DPP4 inhibitor + Insulin (32%), followed by 
Metformin + Sulfonylureas (26.7%), Metformin + DPP4 
inhibitor (16.7%), Metformin + Sulfonylureas + DPP4 inhibitor 
(11.7%), Metformin + Insulin (11.7%) and Metformin + 
Sulfonylureas + Insulin (5.0%) (Table-02). 
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Variables Mean±SD Range 

Mean age (Years) 51.6 ± 10.4 years 31-70 years 

Mean duration of 
disease (Years) 

11.2 ± 6.4 years 1-25 years 

Mean BMI (Kg/m
2

) 29.7 ± 7.3 Kg/m 2 17.5-35.9 Kg/m
2
 

Medications received Frequency  Percentage 

Metformin + Sulfonylureas 16 26.7 

Metformin + Sulfonylureas + Insulin 3 5.0 

Metformin + DPP4 inhibitor 10 16.7 

Metformin + DPP4 inhibitor + Insulin 17 28.3 

Metformin + Insulin 7 11.7 

Metformin + Sulfonylureas + DPP4 inhibitor  7 11.7 
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The mean systolic blood pressure at baseline was 129.7 mmHg 
which reduced to below 118.3 mmHg after 12 weeks of 
intervention (p < 0.001). Likewise, the mean diastolic blood 
pressure at baseline was 81.7 mmHg which decreased signifi-
cantly to 78.9 mmHg at the endpoint of study (p = 0.03). The 
body weight and BMI did not change during the 12 weeks 
period of intervention (p = 0.874 and p = 0.752, respectively) 
(Table III).

Table IV: Distribution of patients by their adverse effects (AEs) 
(n=53)

(N.B.- Out of 60 patients 53 were considered here)

Only 1(2%) patient out of 43 exhibited events consistent with 
UTI. The mean serum creatinine after 12 weeks of intervention 
0.8 ± 0.1 and none had over 1 mg/dl (range: 0.67-0.90 mg/dl) 
(Table IV). 

Discussion 
Type 2 diabetes mellitus (T2DM) is a chronic disease caused by 
insulin resistance and progressive β-cell failure. Because of the 
progressive nature of the disease, most of the patients with 
T2DM will ultimately require multiple antidiabetic agents to 
maintain glycemic control.

The safety and tolerability of Empagliflozin were assessed 
based on the adverse events reported during the study period. 
Events consistent with hypoglycemia, urinary tract infection 
(UTI), genital infection, hypersensitivity reactions, pancreatitis, 

and diabetic ketoacidosis were also recorded. Our study found 
that the mean systolic and diastolic blood pressures decreased 
from 129.7 mmHg to 118.3 mmHg (p < 0.001) and 81.7 mmHg 
to 78.9 mmHg (p = 0.03), respectively after 12 weeks of 
intervention. Our findings were in good agreement with Puli 
and Vanjari14 and Zhong et al.15 Puli and Vanjari14 in a prospec-
tive study demonstrated that at 24 hours Empagliflozin signifi-
cantly reduced blood pressure with mean change in SBP and 
DBP were -4.147 and -1.526 mmHg respectively.

Only one (2%) patient had suffered from UTI. Schorling and 
colleagues16 in a recent systematic review revealed that the risk 
of side effects was insignificant whether patients received 
Empagliflozin or placebo. The mean serum creatinine after 12 
weeks of intervention was 0.8 ± 0.1 mg/dl indicating that the 
drug was safe for kidney.

The findings of the study compared and contrasted so far with 
other similar studies; it is evident that Empagliflozin (10 mg) 
added to patients with uncontrolled Type 2 diabetes mellitus 
equipped them better in achieving glycemic control. However, 
as there was no significant incidence of UTI and there were no 
other adverse events or hypoglycemia, rather the drug provided 
additional benefit like reduction of blood pressure to the normal 
physiological range, the drug could be considered safe to the 
cardiac and renal system.

Conclusion
This study concludes that Empagliflozin as add-on therapy was 
safe and tolerable in patients with uncontrolled T2DM (previ-
ously treated with Metformin combined with either sulfony-
lurea or DPP-4 inhibitors and/or supplemented by insulin) in 
terms of incidence of UTI and hypoglycemia. 
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Table III: Changes in blood pressure, body-weight and BMI before and after intervention (n=53)

Variables  
Level of evaluation   

p - value  
At baseline  At 12 weeks  of 

intervention  
Blood pressure  

Systolic Blood Pressure (mmHg)  12 9 . 7  ± 1 0 .4  11 8 . 3  ± 7 . 5  < 0.001  

Diastolic Blood Pressure (mmHg)  8 1 . 7  ± 7 . 9  7 8 . 9  ± 4 . 7  0.0 3  

Anthropometric variables  

Body weight (kg)  71.7 ± 15.5  71.4 ± 13.0  0.874  

BMI (kg/m 2 )  29.7 ± 7.3  29.4 ± 5.1  0.752  

(N.B.- Out of 60 patients 53 were considered here. Data was analyzed using Paired-sample t-Test and 
was presented as mean � SD. p-value<.05 significant)

Adverse effects (AEs) Frequency (%) Mean ± SD (Range) 

UTI 1(2.0) --- 

Serum creatinine 
(mg/dl) --- 0.8 ± 0.1 (0.67- 0.90) 
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