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Abstract

Keywords Objective: To compare the mean change in body mass index after using
sodium glucose co-transporter-2  sodium glucose co-transporter-2 (SGLT-2) inhibitors versus placebo in patients
inhibitors, body mass index, type with diabetes mellitus.

II diabetes mellitus, glycemic  Study design: Quasi-experimental study.

index. Place and duration of study: Department of Medicine, Combined
Military Hospital Multan for 6 months i.e. from 01 October 2024 till 31
March 2025.

Methodology: Sample size of 360 diabetic individuals were enrolled and
divided in two groups. In group A, individuals were prescribed oral 100 gram
Empagliflozin tablet along with diet plan and exercise. In group B, diet plan
and exercise were prescribed. All patients were followedup for about three
months. BMI was measured before and after three months and mean change
was calculated. All this information was recorded on Proforma and analysed
in SPSS v.25.

Results: The mean age of individuals in SGLT-2 group was 50.30 £ 12.29
years, while in control group was 49.71 + 110.99 years. In SGLT-2 group,
there were 97 (53.9%) males while 83 (46.1%) females. In control group,
there were 92 (51.1%) males while 88 (48.9%) females. The mean change in
weight was observed as 5.69 + 1.39 kg vs. 2.42 + 1.20 kg in both groups,
respectively, showing more change with SGLT-2 as compared to control group
(p<0.0001). The mean change in BMI was observed as 2.00 % 0.50 kg/m?us.
0.85 + 0.42 kg/m*in both groups, respectively, showing more change with
SGLT-2 as compared to control group (p<0.0001).

Conclusion: Thus, SGTL-2 inhibitors are effective in reducing BMI of

diabetic patients as well as maintain glycemic index.
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INTRODUCTION

It is accredited that type 2 diabetes is a major
public health issue that significantly affects both
human life expectancy and medical costs. In
many regions of the world, the prevalence of
diabetes is on the rise due to rapid economic
development and urbanisation."” * Diabetes
significantly increases morbidity and premature

mortality by affecting a person's functional
abilities and quality of life.” It has recently come
to light that those under 60 account for over
one-third of diabetes-related fatalities. These
changes have been attributed to an increase in
the consumption of poor foods and sedentary
lifestyles, which have been linked to higher
fasting plasma glucose and Body Mass Index
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(BMI).* For many individuals, blood pressure,
blood glucose, and other objectives are still not
optimally controlled. This has been partially
ascribed to the absence of health promotion and
awareness that are necessary for the
management of diabetes.”

The firstline treatment for diabetics is
metformin. Weight loss is the main goal for
obese diabetic patients. Many other treatments,
including oral sulfonylureas and dipeptidyl
peptidase-4 inhibitors, are used after metformin.
Available medications include insulin, alpha-
glucosidase inhibitors, pioglitazone, sodium-
glucose co-transporter-2 (SGLT2) inhibitors,
glucagon-like peptide-1 receptor agonists, and
pioglitazone, particularly in patients with fatty
liver disease. According to recent research,
SGLT2  inhibitors  significantly  lower
cardiovascular events and mortality. Therefore,
SGLT-2 should be taken into consideration next
in patients with cardiovascular disease. SGLT-2
inhibitors have the benefit of lowering blood
pressure, albuminuria, and body weight.”® The
FDA has approved four medications—
canagliflozin, dapagliflozin, empagliflozin, and
ertugliflozin—to help adults with type 2 diabetes
mellitus improve blood sugar management in
addition to diet and exercise, particularly in the
elderly population.” '°

Rationale of study was to compare the mean
change in body mass index after using SGLT-2
inhibitors versus placebo in patients with
diabetes mellitus. Literature showed that SGLT-
2 inhibitors is more appropriate and effective in
reducing weight as well as has good control over
glycemic level of diabetic patients. But limited
work has been done before as no evidence exist
in local literature. Therefore, we conducted this
trial to obtain the evidence and current extent
of knowledge about effectiveness of SGLT-2
inhibitors for diabetic patients, especially with
obesity.

METHODOLOGY

After approval from Ethical Review Committee
of the hospital this Quasi-experimental study
was conducted at the Department of Medicine,
Combined Military Hospital Multan for 6
months i.e. 01 October 2024 till 31 March 2025.
Sample size of 360 cases; 180 in each group is
calculated with 95% confidence level, 80%
power of study and mean reduction in BMI i.e.
0.86+2.01 kg/m? with SGLT2 inhibitor and
0.4+0.9 kg/m* with control.” All the
individuals were enrolled by applying Non-
Probability, consecutive sampling technique
after filtering the children for following criteria:

Inclusion: Individuals of age 30-70 years, both
genders, diagnosed with type II diabetes
mellitus. Diabetes was diagnosed when blood
sugar level (random) at presentation was above

186 mg/dl and HbA1c was more than 6.5% on

laboratory investigations.

Exclusion: Individuals already taking trail drug
or any other anti-glycemic drug or insulin for >6
months were excluded from the trial.

Informed consent was obtained after explaining
them the pros and cons of treatment.
Demographics (name, age, sex, duration of
diabetes, occupation, lifestyle, socioeconomic
status and residence) were noted. At
presentation, height, weight, and BMI, will be
calculated. Then individuals were divided in two
groups depends on agreement of taking oral
medication for study purpose. Individuals who
agreed to take oral 100 gram Empagliflozin
tablet along with diet plan and exercise were
categorized as group A. Individuals who did not
want to take medication instead agreed to follow
a diet plan and exercise were categorized as
group B. All individuals were followed-up in
OPD for 3 months. After 3 months, individuals
were assessed again for height, weight, and BMI,
and change in weight and BMI were calculated.
All this information was recorded on Proforma.
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Figure-1: Patient Flow Diagram (n= 360)

Enrollment

Randomization

Follow-up

Analysis

Data was entered & analysed by using SPSS
version 25. Normality was checked by Shapiro-
Wilk test. Both groups were compared for mean
reduction in weight and BMI by using
independent samples t-test. P-value <0.05 was
taken as significant.

RESULTS

In this trial, we enrolled total 360 individuals.
The mean age of individuals in SGLT-2 group
was 50.30 £ 12.29 years, while in control group
was 49.71 £ 110.99 years. In SGLT-2 group,
there were 97 (53.9%) males while 83 (46.1%)
females. In control group, there were 92 (51.1%)
males while 88 (48.9%) females. Job details are
given in table below. Mostly individual belonged
to middle class. More than 180 individuals had
sedentary lifestyle and this is associated with
high risk of diabetes. Residential details are
given in table below. In SGLT-2 group, there
were 49 (27.2%) smoker and in control group,
49 (27.2%) smokers. In SGLT-2 group, there
were 126 (70.0%) individuals who had
hypertension and in control group, there were
122 (67.8%) individuals who had hypertension.
Table-1

In SGLT-2 inhibitor group, the mean height of
individuals was 1.69 + 0.11 meters, while in

control group was 1.69 + 0.11 meters. At
baseline, the mean weight of individuals was
103.18 + 14.86 kg versus 102.91 + 14.14 kg in
control group. The mean weight was reduced to
97.48 + 14.65 kg in SGLT-2 group and to 100.49
+ 13.78 kg in control group at end of study. The
mean change in weight was observed as 5.69 +
1.39 kg vs. 2.42 + 1.20 kg in both groups,
respectively, showing more change with SGLT-2
as compared to control group (p<0.0001). At
baseline, the mean BMI of individuals was 36.24
+ 5.22 kg/m’ versus 36.25 + 5.96 kg/m’ in
control group. The mean BMI was reduced to
34.24 + 5.11 kg/m’in SGLT-2 group and to
35.41 + 5.83 kg/m’in control group at end of
study. The mean change in BMI was observed as
2.00 + 0.50 kg/m?vs. 0.85 # 0.42 kg/m’in both
groups, respectively, showing more change with
SGLT-2 as compared to control group
(p<0.0001). At baseline, the mean BSR of
individuals was 348.01 + 68.46 mg/dl versus
358.81 + 69.97 mg/dl in control group. The
mean BSR was reduced to 200.27 + 27.09 mg/dl
in SGLT-2 group and to 214.49 + 31.15 g/dl in
control group at end of study, showing more
change with SGLT-2 as compared to control
group (p<0.0001). Table-I1
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Table-I: baseline information of individuals enrolled in the trial (n = 360)

Trial groups
SGLT-2 inhibitor Control
n 180 180
Age, in years 50.30 + 12.29 49.71 + 110.99

Sex of individuals

Male 97 (53.9%) 92 (51.1%)
Female 83 (46.1%) 88 (48.9%)
Occupation
Job 58 (32.2%) 48 (26.7%)
Business 49 (27.2%) 55 (30.6%)
Housewife 62 (34.4%) 67 (37.2%)
Retired 11 (6.1%) 10 (5.6%)

Socioeconomic status

Low 21 (11.7%) 21 (11.7%)
Middle 129 (71.7%) 127 (70.6%)
High 30 (16.7%) 32 (17.8%)
Lifestyle
Sedentary 91 (50.6%) 93 (51.7%)
Active 46 (25.6%) 22 (12.2%)
Routine work 43 (23.9%) 65 (36.1%)
Residence
Rural 47 (26.1%) 52 (28.9%)
Urban 90 (50.0%) 83 (46.1%)
Industrial area 43 (23.9%) 45 (25.0%)
History of
Smoking 49 (27.2%) 49 (27.2%)
Hypertension 126 (70.0%) 122 (67.8%)

Table-Il: Comparison of anthropometric measurements of individuals (n = 360)

Trial groups p-value
SGLT-2 inhibitor Control
n 180 180

Height, in meters 1.69 £ 0.11 1.69 £ 0.11 0.970

Weight at baseline 103.18 + 14.86 102.91 + 14.14 0.859

Weight at end of trial 97.48 + 14.65 100.49 + 13.78 0.046
Change in weight 5.69 + 1.39 242 +1.20 <0.0001

BMI at baseline 36.24 £5.22 36.25 + 5.96 0.893

BMI at end of trial 34.24 +5.11 3541 +5.83 0.044
Change in BMI 2.00 + 0.50 0.85 +0.42 <0.0001

Blood sugar level at baseline 348.01 £ 68.46 358.81 £ 69.97 0.140
Blood sugar level at end of 200.27 + 27.09 214.49 + 31.15 <0.0001

trial
DISCUSSION groups, respectively, showing more change with

In this trial, we observed that the mean weight
was reduced to 97.48 + 14.65 kg in SGLT-2
group and to 100.49 = 13.78 kg in control
group. The mean change in weight was observed

as 5.69 = 1.39 kg vs. 2.42 + 1.20 kg in both

SGLT-2 as compared to control group
(p<0.0001). Furthermore, we observed that the
mean BMI was reduced to 34.24 + 5.11 kg/m’in
SGLT-2 group and to 35.41 + 5.83 kg/m’in

control group at end of study. The mean change
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in BMI was observed as 2.00 + 0.50 kg/m®vs.
0.85 + 0.42 kg/m* in both groups, respectively,
showing more change with SGLT-2 as compared
to control group (p<0.0001).

Das et al.,, conducted a similar trial on 100
diabetic patients in Karachi and observed that
HbAlc was reduced from 8.7 + 1.5 % to 7.5
1.1 % after 3 months, while up to 7.9 = 1.2 %
after 6 months and this reduction was observe to
be significant (p <0.001). Similarly, mean BMI
was reduced from 32.4 + 5.9 kg/m? to 31.4 £ 5.8
kg/m*after 3 months and up to 31.8 # 5.8 kg/m’
after 6 months (p <0.01). They concluded that
SGLT-2 inhibitor significantly —improved
glycemic control, and BMI among diabetics. '
Numerous studies show that empagliflozin
causes a slight decrease in weight (< 3.2%), and
that longer-term use is necessary to get a larger
reduction in weight."*'* The results of this trial,
however, are consistent with other research that
has demonstrated more noticeable weight loss
during shorter time periods.””'" Like, in a
research by Hussain et al., on diabetic patients
belong to Pakistani population, following 12
weeks of treatment had a significant decrease of
2.9 + 6.4 kg of whole body weight."

Sanjari et al., conducted a quasi-experimental
trial and observed that the mean reduction in
weight was observed as 2.96 + 1.96 kg (about
3.8% reduction) (P<0.001). The mean
reduction in BMI was observed as -1.10 +0.71
kg/m? (about 3.72% reduction) (P <0.001).
Similarly, the HbAlc was reduced from 6.52%
to 6.38% (P <0.001)."

Research involving individuals treated with
canagliflozin, dapagliflozin, and empagliflozin
who had mean HbAlc levels higher than 8%
showed that 64% (compared to 32% placebo),
41% (compared to 26% placebo), and 32%
(compared to 9% placebo) of the instances had
their levels reduced to < 7%." In a 12-week
study, ipragliflozin at 50 mg daily reduced
HbAlc levels by 0.66% and weight by 0.66 kg in
comparison to the placebo.”” In addition to a
reduction of 12-32% in HbAlc levels, other
trials with dapagliflozin and canagliflozin also
indicated a drop of up to 5 mmHg in resting
blood pressure. These results point to a potential
advantage for people with diabetes and
hypertension, as the two illnesses are frequently

linked.?" %

Findings of a meta-analysis, done by Naeem et
al., in Pakistan, it was concluded that SGLT?2
inhibitors improve glycemic control and
facilitate  effective ~ weight = management,
underscoring  their  potential  role  in
comprehensive diabetes care.”’ In another meta-
analysis, done by Cho et al., on 5 randomized
trials, it was reported that the mean weight loss
with SGLT2 inhibitor was —1.62 kg as
compared to placebo. Treatment with SGLT2
inhibitors was also associated with a greater
reduction in BMI than placebo (mean difference
= .0.47 kg/m?%; 95%CI; -0.62 to -0.31). But this
meta-analysis was done for trial conducted on
non-diabetic individual, receiving SGLT-2
inhibitor for weight reduction.**

In this trial, due to limited time period, we only
observed two factors (weight and BMI), however
more factors could be taken into considerations.
Furthermore, prevalence of diabetes is
increasing in local population, so multi-centric
trials would be done in order to check
effectiveness of SGLT-2 inhibitors among
diabetics.

CONCLUSION

Thus, SGTL-2 inhibitors are effective in
reducing BMI of diabetic patients as well as
maintain glycemic index. Now in future, we will
prescribe  SGLT-2 inhibitors to achieve
significant reduction in body weight and BMI of
diabetics along with better control of glycemic
level, instead of other less effective drugs. This
would help in the improvement of our
knowledge and to update guidelines in future for
better treatment protocol.

CONFLICT OF INTEREST

None.

REFERENCES:

Khan MAB, Hashim M], King JK, Govender
RD, Mustafa H, Al Kaabi ].
Epidemiology of Type 2 Diabetes -
Global Burden of Disease and
Forecasted  Trends.  Journal  of

epidemiology and global health
2020;10(1):107-11.

https://medicalsciencereview.com

| Chishti et al., 2025 |

Page 1413



The Research of Medical Science Review

ISSN: 3007-1208 & 3007-1216

Volume 3, Issue 5, 2025

Koliaki C, Dalamaga M, Liatis S. Update on the
obesity epidemic: after the sudden rise,
is the upward trajectory beginning to
flatten? Current Obesity Reports
2023;12(4):514-217.

Bhatti JS, Sehrawat A, Mishra J, Sidhu IS, Navik
U, Khullar N, et al. Oxidative stress in
the pathophysiology of type 2 diabetes
and related complications: Current
therapeutics ~ strategies and future
perspectives. Free Radical Biology and
Medicine 2022;184:114-34.

Mohajan D, Mohajan HK. Obesity and its
related diseases: a new escalating
alarming in global health. Journal of
Innovations in Medical Research
2023;2(3):12-23.

Ye ], Wu Y, Yang S, Zhu D, Chen F, Chen ], et
al. The global, regional and national
burden of type 2 diabetes mellitus in the
past, present and future: a systematic
analysis of the Global Burden of
Disease Study 2019. Frontiers in
endocrinology 2023;14:1192629.

Amini-Salehi E, Letafatkar N, Norouzi N,
Joukar F, Habibi A, Javid M, et al.
Global prevalence of nonalcoholic fatty
liver disease: an updated review Meta-
Analysis comprising a population of 78
million from 38 countries. Archives of
Medical Research 2024;55(6):103043.

Patoulias D, Papadopoulos C, Stavropoulos K,
Zografou 1, Doumas M, Karagiannis A.
Prognostic value of arterial stiffness
measurements in  cardiovascular
disease, diabetes, and its complications:
The potential role of sodium-glucose co-
transporter-2  inhibitors. Journal of
clinical  hypertension  (Greenwich,
Conn) 2020;22(4):562-71.

Goyal R, Singhal M, Jialal I. Type 2 Diabetes.
Treasure Island (FL):  StatPearls
Publishing; 2025.

Padda IS, Mahtani AU, Parmar M. Sodium-
glucose transport protein 2 (SGLT2)
inhibitors.  Trasreu Island  (FL):
StatPearls Publishing; 2022.

Hasan I, Rashid T, Jaikaransingh V, Heilig C,
Abdel-Rahman EM, Awad AS. SGLT2
inhibitors: Beyond glycemic control.
Journal of Clinical & Translational

Endocrinology 2024;35:100335.

Bays HE, Weinstein R, Law G, Canovatchel W.
Canagliflozin: effects in overweight and
obese  subjects without diabetes
mellitus. Obesity (Silver Spring, Md)
2014;22(4):1042-9.
http://doi.org/10.02/0by.20663.

Das B, Sheikh A, Ahmed B, Islam N. Clinical
outcomes of Sodium-glucose
cotransporter-2 inhibitors in patients
with Type 2 Diabetes Mellitus: An
observational study from Pakistan.
Pakistan Journal of Medical Sciences
2021;37(5):1342.

Lazzaroni E, Nasr MB, Loretelli C, Pastore I,
Plebani L, Lunati ME, et al. Anti
diabetic drugs and weight loss in
patients with type 2  diabetes.
Pharmacological
2021;171:105782.

Neeland IJ, McGuire DK, Chilton R, Crowe S,
Lund SS, Woerle H]J, et al
Empagliflozin reduces body weight and
indices of adipose distribution in
patients with type 2 diabetes mellitus.
Diabetes and Vascular Disease Research
2016;13(2):119-26.

Sanjari M, Hadavizadeh M, Sadeghi N,
Naghibzadeh-Tahami A. Effect of
empagliflozin on weight in patients with
prediabetes and diabetes. Scientific
Reports 2025;15(1):118.

Ku EJ, Lee D-H, Jeon HJ, Oh TK. Empagliflozin
versus dapagliflozin in patients with
type 2 diabetes inadequately controlled
with metformin, glimepiride and
dipeptidyl peptide 4 inhibitors: a 52-
week prospective observational study.
Diabetes research and clinical practice
2019;151:65-73.

Yabe D, Shiki K, Homma G, Meinicke T, Ogura
Y, Seino Y, et al. Efficacy and safety of
the sodium-glucose co-transporter-2
inhibitor ~empagliflozin in elderly
Japanese adults (> 65 years) with type 2
diabetes: A randomized, double-blind,
placebo-controlled, 52-week clinical
trial (EMPA-ELDERLY). Diabetes,
Obesity and Metabolism
2023;25(12):353848.

Research

https://medicalsciencereview.com

| Chishti et al., 2025 |

Page 1414


http://doi.org/10.02/oby.20663

The Research of Medical Science Review

ISSN: 3007-1208 & 3007-1216

Volume 3, Issue 5, 2025

Hussain M, Atif M, Babar M, Akhtar L.
Comparison of efficacy and safety
profile  of  empagliflozin  versus
dapagliflozin as add on therapy in type
2 diabetic patients. ] Ayub Med Coll
Abbottabad 2021;33(4):593-7.

Mikhail N. Place of sodium-glucose co-
transporter type 2 inhibitors for
treatment of type 2 diabetes. World
journal of diabetes 2014;5(6):854.

Ohkura T. Ipragliflozin: A novel sodium-glucose
cotransporter 2 inhibitor developed in
Japan. World Journal of Diabetes
2015;6(1):136.

Maliha G, Townsend RR. SGLT2 inhibitors:
their potential reduction in blood
pressure. Journal of the American
Society of Hypertension 2015;9(1):48-
53.

Scheen A. Canagliflozin (Invokana): kidney
SGLT2 cotransporter inhibitor for
treating type 2 diabetes. Revue Medicale
de Liege 2014;69(12):692-9.

Naeem S, Ogah CO, Mohammed H, Gabra IM,
Halawa N, Malasevskaia I. Effects of
Sodium-Glucose ~ Cotransporter 2
Inhibitors on Body Weight, BMI, and
Body Composition in Adults With
Type 2 Diabetes Mellitus: A Systematic
Review. Cureus 2024;16(10).

Cho YK, Kim Y], Jung CH. Effect of Sodium-
Glucose Cotransporter 2 Inhibitors on
Weight Reduction in Overweight and
Obese Populations without Diabetes: A
Systematic Review and a Meta-Analysis.
Journal of obesity & metabolic
syndrome 2021;30(4):336-44.

https://medicalsciencereview.com

| Chishti et al., 2025 |

Page 1415



