
ABSTRACT:
Objective: To identify the effective treatment option between dapagliflozin-metformin and glimepiride-metformin
combination in patients with type 2 diabetes who were inadequately controlled with metformin monotherapy.
Study design and setting: The present study is randomized, conducted for 12 weeks at the National Medical center,
Karachi, Pakistan.
Methodology: The patients were divided into 2 treatment groups; group A was given dapagliflozin-metformin combination,
while group B was given glimepiride-metformin combination. The efficacy endpoint of groups was estimated by hemoglobin
A1c and fasting blood glucose levels at 0-, 6- and 12-week. While, safety endpoints were identified by analyzing liver
function tests, lipid profile tests, renal function test, and urine analysis. The significant difference of data was analyzed
by using statistical package of social sciences (SPSS) version 25. The parametric t-test and paired t-test were performed
and considered p-value = 0.05 as statistical significant.
Results: Baseline demographics, clinical features of diabetes, levels of liver enzymes, liver function test, renal function
test, lipid profile, and urinalysis of randomized patients were similar in both treatment groups by showing p = 0.05. Followed
by the initiation of the respective treatment, the baseline change of mean FBG and hemoglobin A1c levels with dapagliflozin-
metformin combination was shown significantly reduce more compared to glimepiride-metformin combination (p = 0.05).
Conclusion: Dapagliflozin-metformin combination therapy was superior and well-tolerated to regulate glycemic control
as compare to glimepiride-metformin combination.
Keywords: Type 2 diabetes mellitus, glimepiride, dapagliflozin, fasting blood  glucose, glycated hemoglobin
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INTRODUCTION
Diabetes mellitus is a chronic metabolic condition defined
by insulin resistance that prevents glucose uptake into the
cells and ultimately causes hyperglycemia over a prolonged
period. Currently, around 463 million people live with
diabetes and produce drastic effect on health of individuals
of all ages.1 Therefore, the focus of attention of medical
practitioners and researchers is to highlight the agents that
control the blood sugar level of type 2 diabetes (T2D)
patients and having a decreased probability of causing
hypoglycemia and weight loss. According to the American
Diabetes Association (ADA) recommendation, metformin
is the first-line treatment prescribed in T2D that requires
maintaining glycated hemoglobin (hemoglobin A1c) below
or around 7%. However, modifications in treatment are
strictly needed if the target to maintain hemoglobin A1c is
not achieved at maximal tolerated dose over the use of 3 to
6 months. This modification involves the addition of a
second oral anti-diabetic drug or initiation of subcutaneous
administration of basal insulin.2 Many FDA-approved
therapies control blood sugar levels,3 but the elucidation of
safety and efficacy profile between dapagliflozin-metformin

Efficacy and safety of Dapagliflozin and Glimepiride in combination with Metformin:
Randomized clinical trial

Muhammad Kamran Yousuf, Khalid Mustafa Memon, M. Sajid Abbas Jaffri, Mehar Fatima,
Mamoora Arslaan, Shizma Junejo

JBUMDC 2024;14(4):268-273

1st Revision: 30-09-2024



and glimepiride-metformin combination in patients with
type 2 diabetes was unfocused.
Many studies have compared the safety and efficacy profile
of sulfonylurea-metformin and SGLT-2 inhibitor-metformin
in patients with type 2 diabetes inadequately controlled with
metformin. Nauck MA and colleagues compared
dapagliflozin vs. glipizide (sulfonylurea) in combination
with metformin over 2 years. They found greater glycemic
stability, weight loss, reduced systolic blood pressure, and
low hypoglycemia but frequent genital and urinary tract
infections in dapagliflozin-metformin compared with other
combinations.4 Cefalu WT and Del Prato S colleagues study
the same combination for 54 weeks and 4 years, respectively,
and found consistent results.5,6 Moreover, Ridderstråle M
and colleagues study canagliflozin (SGLT-2 inhibitor) vs.
glimepiride (sulfonylurea) in combination with metformin
and revealed the greater reduction of HbA1c level in
canagliflozin group than glimepiride.7 And Nauck MA and
colleagues study empagliflozin-metformin vs. glimepiride-
metformin and found empagliflozin effective and a well-
tolerated option.8 However, the comparation of dapagliflozin-
metformin vs. glimepiride-metformin combination was a
neglected area.
The clinical studies reveal that glimepiride exhibits a lower
association with hypoglycemia and increase weight.9

Furthermore, it is safer to prescribe in T2D patients suffering
from cardiovascular disease (CVDs). It does not produce
an effect in the ischemic preconditioning, which is defined
as an adaptive physiological mechanism in response to an
ischemic event. This eventually delays cardiac infarction
and prevents cardiac tissue injury.10 On the other hand,
SGLT-2 inhibitors are also the possible option for the
treatment of diabetes and produce a definitive role in the
management of diabetes-mediated heart failure. Remarkably,
dapagliflozin is the latest generation of anti-diabetic drug
and the first FDA-approved regimen for treating heart failure
compared with other SGLT-2 inhibitors.11 The number of
studies has highlighted its more prominent role over other
SGLT-2 inhibitors to cardiac safety and considered it for
opening future floodgates by repurposing from anti-glycemic
drugs to anti-heart failure medicine12,13.
Taken all together, both of these drugs are promising add-
on pharmacotherapies, but the selection of effective therapy
between these two is a neglected area. Therefore, the present
study aimed to study the efficacy and safety profile of
dapagliflozin-metformin vs. glimepiride-metformin in type
2 diabetes patients given maximum tolerated dose of
metformin monotherapy. To the best of our knowledge, this
comparative analysis was not investigated before.
METHODOLOGY:
The present study is a randomized control trial conducted
for 12 weeks at the National medical center, Karachi,
Pakistan. A total of 200 diabetic patients were enlisted in

which 190 patients were randomly enrolled according to
inclusion criteria and completed the study successfully. The
patients were assigned numbers from 1 to 190, and then
they were randomly selected using a Google random number
generator to be part of either group A or group B. A total of
95 patients were selected for each group. A double-blind
method was used to ensure that neither the patients nor the
researchers assessing the outcomes were aware of the
assigned groups. The patients of group A were taken a fixed
dose of 10 mg of dapagliflozin with 500 mg of metformin
orally, while the patients of group B were taken 4 mg of
glimepiride with 500 mg of metformin orally thrice a day
throughout the 12-weeks of treatment. They were strictly
restricted to a sugary diet in their meal. Initially, the approval
of protocol was obtained by Ethical Research Committee
(ERC) of Bahria University, and the written informed consent
taken from all the enrolled participants.
The inclusion criteria were based on normal baseline levels
of LFT, RFT, lipid profile, and white blood cell count (WBC).
The fasting blood glucose (FBG) levels of all recruited
participants were = 126 mg/dL, and hemoglobin A1c levels
were >7-10%, followed by 1500 mg/day metformin
monotherapy last 3 to 6 months. The exclusion criteria were
based on hypertension, decompensated or acute congestive
heart failure, estimated glomerular filtration rate (eGFR)
less than 60 mL/min/1.73 m2, left ventricular ejection fraction
(LEVF) less than 40%, liver impairment, terminal illness,
or cancer.
The sample size for the frequency of population was
calculated by using the OpenEpi, Version 3. 14 The efficacy
endpoints of groups were estimated by quantifying glycated
hemoglobin (Hemoglobin A1c) and FBG levels at 0-, 6- and
12-week of treatment. Safety endpoints were identified by
analysing levels of LFT, RFT, lipid profile, urinalysis, and
hypoglycemic events.
The hypoglycaemic events were divided into five definitions
as per the glucose level and symptoms; (i) FBG level = 70
mg/ dL, (ii) FBG level = 54 mg/Dl, (iii) FBG level = 50
mg/dL, (iv) FBG level = 70 mg/dL but an asymptomatic
hypoglycaemic event, and (5) FBG level > 70 mg/dL but
with another hypoglycaemic episode.
The statistical significance of data was analyzed using the
IBM statistical package of social sciences (SPSS) version
25. All quantitative parameters such as FBG, hemoglobin
A1c, liver enzymes, bilirubin, lipid profile, blood pressure,
and body mass index (BMI) were presented in mean ±
standard deviation (SD). The parametric t-test and paired t-
test were performed to estimate the significant clinical
difference between pre and post findings. P-values less than
0.05 were considered significant in the study.
RESULTS:
All participants in this study were between the age group
of 45-55 years. Baseline demographics and clinical diabetes
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characteristics of randomized patients were the same in both
treatment groups. All patients were Asian and belonged to
Karachi, Pakistan, in which a total of 50% were male, and
50% were female. At baseline, the mean age and BMI were
56± 4 years, 31±2.15 kg/m2, respectively. All enrolled
patients were previously taking metformin monotherapy of
=1500 mg, once or twice in 24-hours from the last 3 to 6
months, and had insignificant FBG and haemoglobin A1c
levels between groups at week-0 shown in table 1.
Furthermore, the lipid profile, LFT, RFT, and urinalysis
levels were similar in both groups, as depicted in Figures
1,2, 4 and 4, and table 3.
The baseline change of mean FBG at 6-week of treatment
with dapagliflozin- metformin and glimepiride-metformin
combination were shown 137.02±12.30 and 146.23±12.54
levels, and at 12-weeks of treatment were shown
101.40±16.85 and 121.89±9.22 mg/dL levels, respectively.
Whereas, mean of baseline hemoglobin A1c at 0-week with
dapagliflozin- metformin and glimepiride-metformin

combinations were 7.83±0.54 and 8.21±0.45 %, respectively
and, at the end of the study (at 12-week) this were 6.91±0.74
and 7.91±0.49 %, respectively. The change in glycemic
levels was significantly greater (P= < 0.001) in group A
compared to group B at 6- and 12-week, thereby
demonstrating the superiority of dapagliflozin-metformin
over another treatment regimen. A slightly more shift in
FBG levels was achieved, followed by the first 6 weeks of
dapagliflozin-metformin combination. The glimepiride-
metformin combination treatment showed increased reduction
at week-12, as shown in Table 1.
The safety and tolerability profiles in treatment arms were
identified. The analysis was shown that patients did not
significantly experience adverse hypoglycemia in both
groups during the entire study period of 12-week. No
clinically meaningful lipid profile changes were observed
between the dapagliflozin-metformin combination group
and the glimepiride-metformin group at 12-week by showing
p-value >0.05, as depicted in figure 1. Furthermore,
insignificant LFT and RFT changes were found in the
dapagliflozin-metformin combination group at 6- and at 12-
week compared to the glimepiride-metformin combination
group (Figure 2 and 3).
Furthermore, urinalysis of A group and B group at 6- and
12-week were similar (Figure 4 and Table 3). In group A,
an increased concentration of ketone was found in one
patient. Whereas the patient continued the prescribed study
regimen. None of the profound adverse effects was observed
in both groups.
DISCUSSION:
The present study compared the efficacy and safety profile
of dapagliflozin-metformin with the glimepiride-metformin
combination is used glycaemic control in type 2 diabetes
patients of Karachi, Pakistan. Dapagliflozin-metformin
combination was lead to superior improvements in glycaemic
management than other treatment regimens followed by 12-
week treatment. Previously, many studies have compared
the safety and efficacy profile of sulfonylurea-metformin
and SGLT-2 inhibitor-metformin in patients with type 2
diabetes who are inadequately controlled with metformin,
4-8. But none of them reported glimepiride-metformin and
dapagliflozin-metformin combination.

FBG (mg/dL)

At Week 0

At Week 6

At Week 12

HbA1c (%)

At Week 0

At Week 12

184.05±14.82

137.02±12.30

101.40±16.85

7.83±0.54

6.91±0.74

178.19±9.04

146.23±12.54

121.89±9.22

8.21±0.45

7.91±0.49

5.86

-9.210

-20.49

-0.377

-1.000

0.067S

0.000 S

0.000S

0.075S

0.000S

Dapagliflozin-
Metformin
(Mean±SD)

Glimepiride-
Metformin
(Mean±SD)

Mean
Difference P-Value

Table 1: Glycemic profile at intervals of 0-, 6- and 12-week in
treatment regimens

FBG: Fasting blood glucose, HbA1c: haemoglobin A1c, SD:
standard deviation; S: statistical significant

SBP
At Week 0
At Week 6
At Week 12
DBP
At Week 0
At Week 6
At Week 12
BMI
At Week 0
At Week 6
At Week 12

184±14.82
137±12.30
101±16.85

95±0.25
93 ±0.73
92±0.89

31±2.15
30±1.82
30±6.12

178±9.04
146±12.54
121±9.22

98±0.12
97±0.37
98±0.69

31±2.15
31±1.06
30±9.15

5.86
-9.210
-20.49

-0.377
-1.000
-1.000

-0.377
-1.000
-0.200

0.052
0.064
0.073

0.075
0.062
0.082

0.071
0.052
0.08

Group A
(Mean±SD)

Group B
(Mean±SD)

Mean
Difference P-Value

Table 2: Blood pressure and body mass index at intervals of 0-, 6-
 and 12-week in both treatment regimens

SBP: Systolic blood pressure, DBP: Diastolic blood pressure, BMI:
Body mass index, S: statistical significant

Table 3: Glycosuria at 0 week, 6 week and 12 week in treatment
regimens

0 (0)
6 (6)

89 (89)
1 (1)
0 (0)

0

3 (3)
82 (82)
9 (9)
3 (3)
2 (2)

1

97 (97)
12 (12)
2 (2)

96 (96)
98 (98)

99

At Week 0
At Week 6
At week 12
At Week 0
At Week 6
At week 12

Mild
(n = %)

Moderate
(n = %)

Severe
(n = %)

Group A

Group B
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Figure 1: Lipid Profile at week 0, 6 and 12 in both treatment
groups.

Figure 2: Liver function test at week 0, 6 and 12 in both treatment
groups

Figure 3: Renal function test at week 0, 6 and 12 in both treatment
groups

Figure 4: Urinalysis at week 0, 6 and 12 in both treatment groups

The glycemic control analysis showed decreased FBS and
hemoglobin A1c levels from baseline to week 12, and
superiority was met for dapagliflozin-metformin compared
with the glimepiride-metformin combination. No statistically
significant differences between groups were found for lipid
profile, LFT, RFT, urinalysis, and hypoglycaemic events
during the complete study. Dapagliflozin-metformin therapy
reduced baseline FBS level to a greater extent than glime-
piride-metformin combination therapy at week 6. But, both
treatment regimens were well tolerated. The findings of
glycemic control of dapagliflozin-metformin combination
are similar to previously reported study of Bailey CJ and
colleagues. They enrolled 546 patients for 102 weeks and
given them   2.5 to 5 and 10 mg of dapagliflozin monotherapy.
Their results were shown changes from baseline HbA1c
from all the treatment doses.Moreover, all dapagliflozin
groups sustained decline in baseline FBG levels and weight
without producing prominent hypoglycemia. In contrast,

some patients experienced genital infections . Another study
conducted by Rosenstock J and colleagues is also consistent
with our findings. They identified a significant decrease in
HbA1c levels in SAXA+DAPA+MET, SAXA+MET, and
DAPA+MET combinations. Whereas less than 1% of Urinary
and genital infections found in patients receiving
SAXA+DAPA+MET combination and hypoglycemia was
infrequent, with no episodes of major hypoglycemia.  Besides,
our results were in accordance with previously reported
comparison study of dapagliflozin and many other SGLT-
2 inhibitors with sulphonylureas.4-8

Dapagliflozin-metformin combination was insignificantly
decreased BMI, compared with other therapy which
insignificantly increases weight during treatment.
Furthermore, the dapagliflozin-metformin combination
reduced systolic blood pressure insignificantly. Sjöström
CD et al. and Yamout H et al. in their study highlighted the
similar effect, and another investigation was concluded that
these effects possibly due to the natriuretic, osmotic,  and
weight-decreasing property of SGLT-2 inhibitors.17-20 The
insignificant findings in the present study may be due to the
short period of treatment, and the long-term study will define
it more clearly. The earlier study conducted by  and colleagues
emphasized the importance of control blood pressure in
T2DM patients; they analyzed data of 10 mg dapagliflozin
as monotherapy and combination therapy and highlighted
that increase in blood pressure is greatly associated with
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decreased risk of micro-and macro-vascular diabetic
impairments, including cardiovascular disease (CVDs).21

This study revealed the combination therapy of dapagliflozin-
metformin was well tolerated compared to previous studies
that reported mild or moderate intensity of urinary tract and
tract genital infections in patients who were taking
dapagliflozin.22,23 Numerous hypotheses have been proposed
for the underlying mechanism of infection, but the simplest
being is the production of glycosuria mediated by SGLT-2
inhibitor.24

The preliminary study was shown the transient reductions
of lipid profile by SGLT-2 inhibitors, but the present study
revealed that patients receiving dapagliflozin-metformin
combination experienced insignificantly reduced cholesterol,
LDL, and TG than patients receiving the glimepiride-
metformin combination; this may be due to the short duration
of treatment. Furthermore, the study criteria for withdrawal
because of the high lipid profile were strict and modified
the treatment if TG, CHO, and LDL-c level were not reversed
within 1-week of biochemical analysis. Earlier findings have
revealed the reversible effect of SGLT-2 inhibitors on lipid
profile and suggested its association with decreased risk of
CVDs.11,12,17

In the present study, mild hypoglycaemic events occurred
in 1 patient out who was given glimepiride-metformin
combination. There were substantially no events found in
patients taking dapagliflozin-metformin variety. These
findings are in line with the previous study of Nauck MA
and colleagues.24 The increase in induction of hypoglycemia
is the critical adverse effect of glimepiride-metformin
combination therapy, which is greatly associated with various
life-threatening complications. Around six times increase
mortality rate has been observed attributed to hypoglycemia-
mediated impairments, acute neurocognitive dysfunction,
retinal cell death, cerebrovascular disease, vision loss, and
myocardial infarction. Moreover, it compromises the life
quality by producing insomnia, inactiveness in the workplace,
and decrease interest in recreational activities (exercise and
travel). The clinical spectrum of glimepiride-metformin
increases the burden of hypoglycaemia.25 While none of the
hypoglycaemic episodes is the imperative advantage to
select dapagliflozin-metformin combination therapy for the
treatment of inadequate glycemia. Taken all together, the
practical disadvantage of dapagliflozin-metformin
combination regimen was not found relative to the
glimepiride-metformin combination, which needs constant
glucose monitoring and careful titration to maintain good
glycemic control.
A key strength of this study is the comparison between
dapagliflozin-metformin and glimepiride-metformin
combinations for the treatment of glycemia in poorly
controlled T2DM patients. This is the first study regarding
the comparative effect of these two frequently prescribed

medicines to the best of our knowledge. Efficacy of present
pharmacological treatment for FBS and hemoglobin A1c
were performed. The drug groups' safety profile was closely
observed in hepatic functions, urinary tract, and
cardiovascular system at intervals of 6th and 12th- week.
While possible limitations of the current study include the
failure to monitor the long-term efficacy and safety profile
of study treatments on liver and heart physiology and heart
and restricted population size.
The study included 190 participants, which is a reasonable
sample size, but increasing the sample size could improve
the generalizability of the findings. Furthermore, the study's
results highlight the significance of using the dapagliflozin-
metformin combination, which resulted in better
improvements in managing blood sugar levels compared to
other treatment regimens. Conducting a multi-centre study
would allow for a more diverse population to be included
and would provide valuable insights on this topic.
CONCLUSION:
In conclusion, dapagliflozin-metformin therapy was superior
to the glimepiride-metformin combination in terms of
reductions in FBS and hemoglobin A1c levels. This
combination produced benefits to control BMI, improved
blood pressure, well-tolerated safety profile and was
substantially ineffective in producing hypoglycaemic
episodes. All of these findings are emphasized for the
selection of dapagliflozin-metformin combination therapy
in T2DM patients.  The long-term follow-up study will
define the comparation and safety profile and efficacy among
diabetic patients more clearly.
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