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ABSTRACT
Obesity is a chronic medical condition characterized by excessive body fat accumulation, posing health risks. 
Obesity is influenced by genetic, environmental, behavioral, and socioeconomic factors, emphasizing its 
complexity. It is associated with numerous comorbidities, including type 2 diabetes, cardiovascular diseases, 
respiratory disorders, and certain cancers. Obesity management involves a multidisciplinary approach, 
including lifestyle modifications, behavioral therapy, pharmacotherapy, and bariatric surgery in severe cases. 
Studies highlight the weight loss effects of various sodium-glucose co-transporter 2 inhibitors (SGLT-2i) such 
as canagliflozin, dapagliflozin, and empagliflozin, in diabetic and non-diabetic obese individuals. Modest 
reductions in body weight have been observed, supporting the use of SGLT-2i as a weight management option. 
SGLT-2i, initially used for diabetes, have demonstrated additional benefits for managing obesity and related 
metabolic conditions. Clinical trials and real-world evidence consistently show significant weight loss in 
individuals treated with SGLT-2i, independent of their glucose-lowering properties. The weight loss observed 
is smaller than expected due to adaptive mechanisms that increase energy intake to counterbalance the loss. 
Combining SGLT-2i with appetite-suppressing drugs, such as GLP-1 analogs, may enhance weight reduction. 
However, further research is needed to optimize the weight-reducing effects and explore combination therapies. 
Despite these limitations, SGLT-2i remains valuable in managing obesity and offers benefits beyond glycemic 
control.
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INTRODUCTION
Obesity is a complex and chronic medical condition 
characterized by an excessive accumulation of body fat 
to the extent that it poses a health risk (1). It is commonly 
defined based on an individual’s body mass index (BMI), 
which is calculated by dividing a person’s weight in 
kilograms by the square of their height in meters (BMI = 
weight (kg) / height² (m²)).

The World Health Organization (WHO) and many 
health organizations worldwide use the following BMI 
classifications to define obesity:

•BMI < 18.5: Underweight
•BMI 18.5 - 24.9: Normal weight
•BMI 25.0 - 29.9: Overweight
•BMI ≥ 30.0: Obesity

Within the obesity category, there are further 
classifications based on BMI:

•Class I Obesity: BMI 30.0 - 34.9
•Class II Obesity: BMI 35.0 - 39.9

•Class III Obesity (also known as severe or morbid 
obesity): BMI ≥ 40.0

It’s important to note that while BMI is a useful screening 
tool, it has limitations and does not provide a complete 
picture of an individual’s health. Other factors such as 
body composition, distribution of fat, and metabolic 
health should also be considered when assessing obesity.

Obesity is influenced by a combination of genetic, 
epigenetic, environmental, behavioral, and 
socioeconomic factors (2,3). Obesity is a complex 
condition influenced by various factors, and not solely a 
result of personal choices or lack of willpower.

Obesity has significant health implications and is 
associated with an increased risk of various comorbidities, 
including:

•Type 2 diabetes
•Cardiovascular diseases (e.g., hypertension, heart 

disease, stroke)
•Respiratory disorders (e.g., sleep apnea, asthma)
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•Musculoskeletal conditions (e.g., osteoarthritis)
•Certain cancers (e.g., breast, colorectal, prostate)
•Metabolic syndrome
•Non-alcoholic fatty liver disease
•Mental health issues (e.g., depression, anxiety)
•Reproductive disorders (e.g., polycystic ovary 

syndrome)

Obesity management involves a multidisciplinary 
approach that includes lifestyle modifications (such as 
adopting a healthy diet and increasing physical activity), 
behavioral therapy, pharmacotherapy, and, in severe 
cases, bariatric surgery. Successful management of 
obesity aims to improve overall health, reduce the risk of 
obesity-related complications, and enhance the quality of 
life for individuals affected by this condition. Moreover, 
clinicians must stay updated, especially regarding 
weight loss pharmacotherapies, before referring to an 
invasive intervention since bariatric interventions bear 
more complications compared to pharmacological 
interventions.

Sodium-glucose co-transporter-2 (SGLT-2) inhibitors 
(SGLT-2i) are a class of medications that inhibit sodium 
glucose co-transporter-2 protein localized in the brush 
border on S2 and S3 segments of proximal renal tubules 
and primarily used for the management of type 2 diabetes 
(4,5). SGLT-2i increase the excretion of glucose through 
urine, thereby lowering blood glucose levels (6). While 
initially developed for diabetes treatment, SGLT-2i have 
shown additional benefits beyond glycemic control. 
In recent years, they have gained attention for their 
potential use in managing obesity and related metabolic 
conditions (6,7).

Clinical trials and real-world evidence have consistently 
demonstrated significant weight loss in individuals 
treated with SGLT-2i (7,8). The weight loss is attributed 
to multiple factors, including calorie loss through 
glucosuria (glucose excretion in urine), reduction in 
fat mass, and decreased visceral adiposity. The weight 
loss effects are independent of the glucose-lowering 
properties of these medications, making them a valuable 
option for individuals with obesity, even in the absence 
of diabetes (8,9). Previous studies demonstrated some 
oral antidiabetics, as SGLT-2i can, result in weight loss.

•SGLT-2i: As mentioned earlier, SGLT-2i, such as 
canagliflozin, dapagliflozin, and empagliflozin, have 
been consistently associated with weight loss. These 
medications increase urinary glucose excretion, leading 
to calorie loss and reductions in fat mass (7-9).

•GLP-1 receptor agonists: While GLP-1 receptor 
agonists are usually administered via injection, there 
is an oral formulation available (semaglutide). GLP-
1 receptor agonists, such as exenatide, liraglutide, and 

semaglutide, have been shown to promote weight loss. 
They work by slowing gastric emptying, increasing 
satiety, and reducing appetite (10-11).

•Metformin: Recent studies have provided emerging 
evidence supporting the notion that metformin-induced 
weight loss can be attributed to various mechanisms, 
including the modulation of hypothalamic appetite-
regulatory centers, alterations in the gut microbiome, 
and the reversal of age-related effects. Furthermore, 
metformin is being investigated for its potential role in 
managing the complications associated with obesity, 
such as hepatic steatosis, obstructive sleep apnea, and 
osteoarthritis (12,13).

STUDIES ADDRESSING WEIGHT LOSS 
EFFECTS OF SGLT-2I IN DIABETIC AND 
NON-DIABETIC OBESE INDIVIDUALS

Weight Loss in SGLT-2i Studies
Weight loss effects of SGLT-2i were observed in many 
studies (14). The leading trials were listed below 
regarding this topic:  

•The EMPA-REG OUTCOME trial: This landmark 
trial evaluated empagliflozin in patients with type 2 
diabetes and established cardiovascular disease. It 
demonstrated significant weight loss in patients treated 
with empagliflozin compared to those receiving a placebo, 
with an average weight reduction of approximately 2 kg 
(15).

•The CANVAS Program: This study investigated the 
effects of canagliflozin in patients with type 2 diabetes 
and a high risk of cardiovascular events. It revealed 
that canagliflozin was associated with weight loss, with 
participants experiencing an average weight reduction of 
about 2-3 kg compared to the placebo group (16).

•Dapagliflozin trials: Various clinical trials, 
including the DECLARE-TIMI 58 trial, have shown 
that dapagliflozin leads to modest weight loss in patients 
with type 2 diabetes. The weight reduction observed in 
these trials ranged from approximately 1-2 kg (17,18).

•Real-world evidence: Several real-world studies 
have corroborated the findings from clinical trials, 
demonstrating weight loss in individuals using SGLT-
2i. These studies have shown weight reductions ranging 
from 1-5 kg over varying durations of treatment (5,19).

Weight Loss With SGLT-2i in Patients with Obesity
The results of many studies demonstrated reductions 
in body weight compared to placebo for all SGLT-
2i treatments of approximately 1.5–2 kg, and these 
effects are probably dose-dependent (20). Bays et 
al. reported that in overweight and obese subjects 
without diabetes mellitus, canagliflozin significantly 
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reduced body weight compared with placebo and was 
generally well tolerated (8). Bays et al., in a recent 
study, demonstrated that licogliflozin (a dual inhibitor 
of sodium/glucose co-transporter 1 and 2) produced 
significant reductions in body weight versus placebo 
in adults with overweight or obesity. However, the 
magnitude of weight reduction was modest (21). They 
suggested that the 50-mg once-daily dose had perhaps 
the best balance between efficacy and tolerability. He 
et al. reported similar results with licogliflozin use in 
obese patients with or without diabetes (22). Hollander 
et al. studied the coadministrations of canagliflozin and 
phentermine in phase 2a, a randomized, double-blind, 
placebo-controlled, multicenter, parallel-group study. 
Phentermine is a sympathomimetic amine anorectic that 
plays a role in stimulating the satiety centers in the brain 
through the upregulation of dopamine, noradrenaline, 
and serotonin. They highlighted that canagliflozin 
and phentermine produced meaningful reductions 
in body weight and were generally well tolerated in 
individuals who were overweight or obese without type 
2 diabetes (23) (Table 1). Dapagliflozin/exenatide dual 
therapy reduced body weight (≥5% body weight loss) 
and frequency of prediabetes and was well tolerated 
in obese adults without diabetes (24). Dapagliflozin 
administration in patients with prediabetes with mild 
obesity (BMI; 30.3±3.5 kg/m2) decreased body weight, 
BMI, waist circumference, fasting glucose, and uric acid, 
with a tendency to increase insulin sensitivity without 

changes in insulin secretion (25).

There is an ongoing discussion and varying 
perspectives regarding the use of SGLT-2i for the 
purpose of weight reduction. Ferrannini et al. found 
that SGLT-2i used alone results in a disproportionate 
decrease in body weight due to their glucosuric effects. 
However, the weight loss observed with SGLT-2i is 
smaller than expected based solely on their ability to 
increase urinary glucose excretion. This may be due to 
the body’s adaptive mechanism of increasing energy 
intake to counterbalance weight loss. According to 
Ferrannini et al., the human body may have developed 
an enhanced appetite as a way to stabilize body weight 
in response to the weight loss effects of SGLT-2i. This 
concept is supported by other researchers. As a result, 
there is growing interest in combining SGLT-2i with 
appetite-suppressing drugs that act on the hypothalamus, 
such as GLP-1 analogs (26,27). Additionally, a recent 
meta-analysis including 116 randomized-controlled 
trials reported that compared with SGLT-2i, SGLT-1/
SGLT-2 inhibitors had a significantly larger reduction in 
weight (28). The summary of a few studies highlighting 
the outcomes of SGLT-2i use on weight change is given 
in Table 1.

CONCLUSION
The studies included in this review suggest that SGLT-
2i are effective as a weight loss therapy in patients 
with obesity with or without diabetes mellitus. These 

Table 1. Several studies are available for revealing favorable outcomes of SGLT-2 inhibitor use for weight reduction.

Study Study Design Participants Outcomes
Licogliflozin, a Novel SGLT-1 and 2 Inhibitor: 
Body Weight Effects in a Randomized Trial in 
Adults with Overweight or Obesity (2020) (21)

RCT, 24 weeks, PBO vs 
licogliflozin (once daily or 
twice daily)

N=674, adults with 
overweight or obesity

≥ 5% weight loss at 
week 24 revealed 
significant differences 
versus placebo, which 
were most pronounced 
with highest doses of 
50 mg twice daily.

Coadministration of Canagliflozin and 
Phentermine for Weight Management in 
Overweight and Obese Individuals Without 
Diabetes: A Randomized Clinical Trial (2017) 

(23)

RCT, 26 weeks, phase 2a 

PBO vs CANA 300 mg

N=335, obeses or 
overweight without type 2 
diabetes

≥%5 weight loss 
and superior SBP 
reduction with CANA 

Dapagliflozin once daily plus exenatide once 
weekly in obese adults without diabetes: 
Sustained reductions in body weight, glycaemia 
and blood pressure over 1 year (2017) (24)

RCT, 52 weeks, 
DAPA+Exenatide vs PBO

N=50, obese adults without 
diabetes

-5.7 kg weight change 
with treatment, -5.3 
kg total body fat, -12 
mmHg SBP

Effect of Dapagliflozin on Insulin Secretion and 
Insulin Sensitivity in Patients with Prediabetes 
(2018) (25)

RCT, 12 weeks, DAPA vs PBO N=24, prediabetes with 
mean BMI 30.3 kg/m2

BMI, WC, FG, UA 
reduction with DAPA

Sodium-Glucose Co-Transporter-2 Inhibitors 
in Non-Diabetic Adults With Overweight 
or Obesity: A Systematic Review and Meta-
Analysis (2021) (29)

Systematic review and meta-
analysis of 6 RCTs

Various SGLT-2i types

N=872, adults with 
overweight or obesity 
without diabetes

-1.42 kg BW, -0.47 
BMI with SGLT-2i

SGLT-2; Sodium-glucose co-transporter 2, RCT; randomized controlled trial, PBO; placebo, CANA; canagliflozin, SBP; systolic 
blood pressure, BMI; body mass index, WC; waist circumference, FG; fasting glucose, UA; uric acid, SGLT-2i; Sodium-glucose 
co-transporter 2 inhibitor, BW; body weight
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medications promote weight loss by facilitating glucose 
excretion through urine which leads to a loss of about 
300 calories per day. However, the body can adapt to 
this condition by increasing appetite and calorie intake, 
resulting in less weight loss than initially expected. 
Since this adaptive response may partially attenuate the 
weight-reducing effects of SGLT-2i, combining a GLP-1 
agonist with SGLT-2i will improve the weight-reduction 
strategy. Nonetheless, SGLT-2i remains a valuable option 
for weight management in individuals with obesity, and 
its benefits extend beyond glycemic control.
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