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ABSTRACT

Introduction: This study aims to compare the efficacy and adverse effects of
metformin combined with empagliflozin versus metformin combined with sitagliptin
in Type Il DM patients in Pakistan. Given the rising prevalence of diabetes in Pakistan,
evaluating these widely used combination therapies in a local population is essential
for optimizing treatment strategies. This research will provide valuable insights into
glycemic control and safety profiles in a population with unique genetic, dietary, and
lifestyle factors, which are often underrepresented in global studies. Materials and
Procedures: This single-blinded RCT enrolled 112 patients aged 35-65 with HbAlc
7-9%, diabetes >1 year. Patients were randomized into two groups: Group A
received Metformin plus Empagliflozin, and Group B received Metformin plus
Sitagliptin. Exclusions included irregular medication, prior hypoglycemic use, high
creatinine, or glucose-altering drugs. HbAlc was measured monthly; compliance and
side effects were monitored. Results: In my research, patients treated with
metformin + empagliflozin had a higher likelihood of being in the metformin +
empagliflozin group than those treated with metformin + sitagliptin (48.21% vs.
26.79%, respectively) if their HbAlc was under 7%. Side effects with empagliflozin
are less than sitagliptin i.e. diarrhea (3.57% vs 8.93%), rash (0.0% vs 5.36%),
hypoglycemia (12.50% vs 16.07%), UTI (0.0% vs 7.14%) and increased urination
(19.64% vs 10.71%) respectively. Conclusion: When used in conjunction with
metformin, SGLT-2 inhibitors are just as safe, effective, and well-tolerated in
individuals with Type 2 diabetes mellitus as DPP4 inhibitors.

INTRODUCTION

incretion of peptide hormones glucagon like peptide

Type Il diabetes mellitus (TII, DM) is a continuing and
advanced disease that ascends from reduced insulin
secretion, increased output of hepatic glucose, and insulin
resistance. Globally, diabetes Mellitus (DM) is one of the
most common reason of mortality and morbidity and is
accountable for 3.9 million deaths yearly. From 30 million
cases in 1985 to 177 million new cases in 2000, the
incidence of DM has increased exponentially during the
past 20 years.! A 10% to 30% reduction in life expectancy
is also associated with diabetes mellitus. Metformin plus
empagliflozin, a biguanide mediator that predominantly
acts to lesser hepatic glucose output and is the most
broadly recommended first line oral antihyperglycemic
agent (AHA).23

Nevertheless, metformin plus empagliflozin is often
effective in achieving or keeping acceptable glycemic
control.* Certainly, patients who primarily respond to
metformin  plus empagliflozin normally require
supplementary medication actively to maintain glycemic
control due to the advanced nature of TII, DM.5 Glucose-
dependent insulin tropic polypeptide (GIP) and the
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(GLP)-1 arouse glucose-dependent release of insulin. In
addition, GLP-1 overcomes the secretion of glucagon from
pancreas. Under physiological situations, these incretions
are rapidly deactivated by the enzyme dipeptidyl
peptidase (DPP)-4.6

An orally active and highly selective DPP-4
inhibitor called Sitagliptin that avoids the enzymatic
inactivation and deprivation of GIP and GLP-1.7
Sitagliptin proliferate insulin secretion and depresses
glucagon release in a glucose-dependent mode. In
that way, posturing negligible risk for hypoglycemia
when directed as either monotherapy or in grouping
with agents not known to cause hypoglycemia.8 The
mutual use of sitagliptin and metformin has been
revealed to be an efficient and well tolerated
management in patients with TII DM.°

A study!® found that individuals treated with
metformin + empagliflozin had a higher likelihood of
being in the metformin + empagliflozin group than
those treated with metformin + sitagliptin (44% vs.
22%, respectively) if their HbAlc was under 7%. In
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their study, Ahmad et al. (2022)!! found that using
SGLT-2i before and during Ramadan improved HbA1lc
(7.2+0.8 vs 6.9 0.9 for Metformin + Empagliflozin
and 7.8+15 vs 7.6+x1.6 for Metformin and
sitagliptin). Following SGLT-2i treatment, weight and
BMI improved (BMI 36.5 + 4.8 prior to Ramadan and
33.7 £ 2.4 following). In similar study, side effects
with empagliflozin are less than sitagliptin i.e.
diarrhea (4.5% vs 9.1%), rash (0.0% vs 5.7%),
hypoglycemia (15.9% vs 15.9%), UTI (0.0% vs 6.8%)
and increased urination (22.7% vs 14.8%)
respectively.1!

This study aims to compare the efficacy and
adverse effects of metformin combined with
empagliflozin versus metformin combined with
sitagliptin in Type II DM patients in Pakistan. Given
the rising prevalence of diabetes in Pakistan,
evaluating these widely used combination therapies
in a local population is essential for optimizing
treatment strategies. This research will provide
valuable insights into glycemic control and safety
profiles in a population with unique genetic, dietary,
and lifestyle factors, which are often
underrepresented in global studies. The findings will
guide healthcare providers in tailoring treatment
plans, improving patient outcomes, and minimizing
adverse effects. Furthermore, this study will
contribute to the existing literature by offering
region-specific data, filling a critical gap, and
enhancing the global understanding of diabetes
management in diverse populations.

MATERIALS AND METHODS

This single blinded, randomized controlled trial included
112 patients (56 in each group) of either gender, aged 35
to 65, who visited the Department of Internal Medicine,
PAEC General Hospital, Islamabad between March 2025 to
May 2025 and who had HbA1lc (glycated hemoglobin 27
and <9%) duration > 1 year. The calculated sample size
will be 112 i.e. 56 in each group with 5% level of
significance, 80% power of study, taking efficacy of
metformin + empagliflozin as 44.0% and metformin +
sitagliptin as 22.0%.10 Patients who are not taking drugs
regularly in past 3 months, history of previous
hypoglycemic medications e,g. insulin and those with
abnormal liver function or nephropathy, serum creatinine
>1.5mg/dl and taking any drug which affect glucose
metabolism e,g steroids were excluded.

The subjects were randomly assigned by blind
balloting into one of two groups of 56 patients each group.
CONSORT 2010 flowchart for randomized control trial was
used. The patients were enrolled by the primary
investigator. Patients in Group A were given to the
Metformin (500 mg twice daily) plus empagliflozin (5mg
twice daily) and patients in Group B were administered to
Metformin (500 mg twice daily) with Sitagliptin (50 mg
twice daily). Blood samples for the HbAlc level were
collected, and all patients were monitored for one, two,
and three months. Patients were interviewed to verify
compliance, and adverse effects were noted. To prevent
bias and confounders from influencing the study's
findings, strict exclusion criteria was adhered to. Data was
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recorded for each patient on pre-designed proforma. All
patients were asked to follow-up in OPD.

For the statistical analysis, SPSS version 24 was
utilized. The following quantitative data were summarized
using the mean * standard deviation (SD): age, height,
weight, BM], baseline HbA1c and follow-up HbA1c values.
The normality of these variables was evaluated using the
Shapiro-Wilk test. Frequencies and percentages of
qualitative characteristics, such as gender, efficacy, and
side effects like rash, diarrhea, hypoglycemia, UTI, and
increased urination, were displayed. The Chi-square test
or, if appropriate, Fisher's exact test were used to compare
the effectiveness and side effects of the various groups.

RESULTS

The study's participants ranged in age from 35 to 65, with
amean age of 45.31 * 6.16 years. Patients in groups A and
B had mean ages of 45.51 + 6.04 and 45.16 * 6.19 years,
respectively. Of the 63 patients, the majority (56.25%)
were in the 35-50 age range. With a male to female ratio
of 1:1.6, 43 (38.39%) of the 112 patients were male and 69
(61.61%) were female. DM lasted an average of 8.78 + 4.89
years. A mean BMI of 28.94 + 3.23 kg/m2 was recorded.
The average height was 14.76 cm * 165.86 cm. A mean
weight of 75.63 % 8.35 cm was recorded. (Table I).

In my study, pre-treatment and post-treatment HbAlc
levels in Group A (Empagliflozin plus metformin) was 8.09
+ 0.42 and 6.23 * 0.40% respectively while in Group B
(Sitagliptin plus metformin) was 8.18 * 0.41 and 6.91 *
0.36% respectively. Mean reduction in HbAlc levels in
Group A (Empagliflozin plus metformin) was 1.86 + 0.48%
while in Group B (Sitagliptin plus metformin) was 1.34 +
0.18%.

According to Table II, participants in my study who
had under 7% HbAlc are more likely to be in the
metformin + empagliflozin group than those receiving
metformin + sitagliptin (48.21% vs. 26.79%, respectively).
Side effects with empagliflozin are less than sitagliptin i.e.
diarrhea (3.57% vs 8.93%), rash (0.0% vs 5.36%),
hypoglycemia (12.50% vs 16.07%), UTI (0.0% vs 7.14%)
and increased urination (19.64% vs 10.71%) respectively
(Table III).

Table I
Distribution of patients with other confounding
variables (n=112)

Confounding Group A Group B
variables (n=56) (n=56)
Age (years) 35-50 30 (53.57%) 33 (58.93%)
gely 51-65 26 (46.43%) 23 (41.07%)
Gender Male 24 (42.86%) 19 (33.93%)
Female 32 (57.14%) 37 (66.07%)
Duration (years) <10 32 (57.14%) 35 (62.50%)
>10 24 (42.86%) 21 (37.50%)
<25 21 (37.50%) 22 (39.29%)
BMI (kg/m?) ~25 35 (62.50%) 34 (60.71%)

Table II
Comparison of efficacy between both Groups (n=112).

Group A (n=56) Group B (n=56)

No. of 0 No. of 0
Patients voage Patients voage
Yes 27 48.21 15 26.79
EFFICACY No 29 51.79 41 73.21
P-value is 0.0192 which is statistically significant
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Table III
Comparison of the frequency of side effects (n=112).

Side effects Group A (n=56) Group B (n=56) P-value
Yes No Yes No

Diarrhea 02 (3.57%) 54 (96.43%) 05 (8.93%) 51 (91.07%) 0.242

Rash 00 (0.0%) 56 (100.0%) 03 (5.36%) 53 (94.64%) 0.079

Hypoglycemia 07 (12.50%) 49 (87.50%) 09 (16.07%) 47 (83.93%) 0.589

UTI 00 (0.0%) 56 (100.0%) 04 (7.14%) 52 (92.86%) 0.042

Increased Urination 11 (19.64%) 45 (80.36%) 06 (10.71%) 50 (89.29%) 0.188

DISCUSSION

Sitagliptin and empagliflozin were examined as alternative
treatments for T2D patients in case diet plus metformin
failed to maintain glycemic control. A 12-week course of
twice-daily 12.5 mg empagliflozin reduced mean HbAlc,
FPG, and PP in individuals with type 2 diabetes whose
condition was not sufficiently controlled following at least
12 weeks of diet control and metformin therapy. On the
other hand, sitagliptin 100 mg each day. In addition to
metformin and diet control, sitagliptin 50 mg twice daily
was administered to about twice as many people with an
initial HbAlc of 27.0% who achieved a HbAlc of <7.0%
after 12 weeks. Additionally, there were significantly
fewer patients receiving empagliflozin whose HbAlc
continued to rise (>10.0%) and required the addition of
insulin treatment than patients receiving sitagliptin.

Our study's male to female ratio of 1:1.6 is comparable
to that seen in other research.1213 But according to some
studies, men are more prevalent.1415 The median age
range in our study was in line with global and national
averages.1617 On average, both groups had T2DM for at
least four years. Many people choose to use alternative
medicines and home remedies to treat their symptoms
instead of seeking medical attention, even after receiving
an initial diagnosis. People frequently ignore their
symptoms until they get really bad, at which point they go
to a doctor for assistance. In line with worldwide data, our
study discovered that the HbAlc presentation mean was
between 8.6 and 8.9 percent.1819 Although individuals in
Group B experienced larger drops in their weight and
HbA1lc than those in Group A, both groups responded
favorably to treatment. This suggests that when taken with
metformin, empagliflozin works better than sitagliptin.

Numerous clinical trials have demonstrated that the
combination of empagliflozin and metformin lowers body
weight, arterial blood pressure, and HbA1c levels without
resulting in hypoglycemia.2021 Additionally, it has been
noted that when administered as an initial treatment,
especially in patients with coronary vascular disease,
greater clinical improvement is observed.22 Consequently,
more people are using this approach as their initial course
of treatment. To further enhance patient convenience and
adherence, research and trials on single-pill combinations
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