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Abstract
The prevalence of obesity worldwide continues to increase 
substantially. Obesity is a chronic disease that can lead to other 
health conditions, including type 2 diabetes mellitus (T2DM). 
A variety of treatment options are available to treat T2DM. 
With its prevalence increasing, it is essential that healthcare 
professionals assess how their patients’ current diabetes 
treatment is being managed to avoid further weight gain in 
those with overweight or obesity.
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Introduction
Obesity is a serious, preventable chronic disease that affects 
millions of people worldwide, and its prevalence continues 
to increase. Obesity is defined as having a BMI greater than or 
equal to 30 kg/m2, whereas overweight is defined as having a 
BMI greater than or equal to 25 kg/m2. The underlying cause of 
overweight or obesity is generally due to an energy imbalance 
between calories consumed versus expended, which may lead 
to weight gain.

The World Health Organization estimates that more than 
1.9 billion adults are overweight, with over 650 million of 
those classified as having obesity.1 Obesity can lead to other 
health conditions, including type 2 diabetes mellitus (T2DM), 
cardiovascular disease, musculoskeletal disorders and certain 
cancers. With the increasing prevalence of obesity, it is important 
that healthcare professionals assess how their patients’ current 
disease states are being managed with medications, and if any 
of those medications are exacerbating the issues surrounding 
weight in their patients. This concept especially holds true for 
the management of patients with T2DM.

Weight loss, or prevention of weight gain, is an important goal in 
the management of patients with prediabetes or with T2DM. It 
has been demonstrated that even a modest reduction in weight 
of as little as 5% may reduce complications associated with 
diabetes and improve cardiovascular risk factors.2,3 There is also 
strong evidence suggesting that the management of obesity 

can delay the progression from prediabetes to T2DM and has 
been proven beneficial in patients who already have T2DM.4–7 
Additional weight gain in these patients can lead to adverse 
consequences, including a worsening of insulin resistance and 
development of cardiovascular disease. The standards for care 
for patients with T2DM require comprehensive education in self-
management and, typically, intensive treatment programmes.8

Methods
Utilizing the PubMed database, we queried primary and tertiary 
literature on the management of diabetes. Search terms related 
to anti-hyperglycaemics used in the treatment of T2DM, effects 
on weight in patients with overweight and obesity classifications 
and other diabetes-related complications. In addition, relevant 
practice guidelines and expert consensus recommendations for 
diabetes mellitus and weight management were referenced.3,8–10

Results
Mechanisms for overweight and obesity  
in patients with diabetes mellitus
Whilst many factors play a role in the development of T2DM, 
the main features include a decline in insulin production by 
pancreatic beta cells and the presence of insulin resistance.9 
Studies have demonstrated a variety of possible links 
between obesity and T2DM, including insulin resistance, 
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proinflammatory cytokines, endothelial dysfunction, irregular 
fatty acid metabolism, dysregulation of gastric emptying and 
appetite suppression, and other cellular processes.2,10,11 Excess 
weight and fat distribution are related to hyperinsulinaemia 
and T2DM. It has been suggested that fat distribution plays 
a major role in determining the development of T2DM.12 
Evidence further suggests that the link between the two is 
related to several ‘levels and factors of influence’ or social 
determinants of health, including lifestyle, socioeconomic, 
behavioural, community and psychosocial factors such as diet, 
physical activity and access to healthcare.13

Lifestyle considerations in patients  
with overweight or obesity
Achieving and maintaining a healthy weight incorporates 
healthy eating and physical activity. Modest and sustained 
weight loss can improve not only glycaemic control in patients 
with diabetes but also other cardiometabolic factors, including 
blood pressure and lipid control. Throughout the literature, 
there is a significant number of studies that show benefit in 
glycaemic control with lifestyle interventions.4,14,15 Whilst 
there are debates about which type of diet is best, it has 
been identified that significant weight loss can be achieved 
with lifestyle interventions that reduce total calories by 
500–750 kcal/day.8 Counselling on nutrition at diagnosis and 
throughout the care process is emphasized by the American 
Diabetes Association and the American Association of Clinical 
Endocrinologists/American College of Endocrinology to 
support lifestyle modification and achieve weight loss.8,9,16

In addition to dietary changes, routine physical activity is 
essential for overall health in individuals with prediabetes and 
diabetes. It is especially important in those patients who need 
to lose weight. Aerobic exercises, such as walking, jogging 
and swimming, can improve insulin sensitivity and moderate 
to vigorous exercise can substantially improve cardiovascular 
outcomes in patients with diabetes.17

The effect of anti-hyperglycaemics on  
body weight
The management of diabetes mellitus includes medications 
that can cause weight gain, weight loss or are weight neutral. 
As described in current practice guidelines, patients with 
T2DM and overweight or obesity will benefit from a selection 
of medications that not only entail efficacy in glycaemic 
control but consideration of the medication’s effect on weight. 
Choosing anti-hyperglycaemic agents that promote weight 
loss, or at a minimum maintain weight neutrality, is preferred in 
these patients.8

Weight gain
Whilst these medications are used with the intent to improve 
glycaemic control, the benefits of better glycaemic control are 

sometimes offset by the weight gain that occurs. Common 
medications associated with weight gain include insulin 
secretagogues, thiazolidinediones and insulin.

Insulin secretagogues
The classes of medications in this group include sulfonylureas 
and meglitinides (glinides). These agents mainly act by 
increasing insulin secretion either in a glucose-independent or 
glucose-dependent manner. Sulfonylureas have demonstrated 
a high efficacy in lowering haemoglobin A1c but are known to 
cause weight gain and hypoglycaemia.16,18–20 Studies have also 
demonstrated that, when added to other anti-hyperglycaemics, 
sulfonylureas can be associated with a weight gain of up to  
2.3 kg as compared to placebo.21,22 Meglitinides have a similar  
side-effect profile as sulfonylureas but are generally less effective 
with regards to A1c lowering. Due to associated adverse 
effects, including weight gain, as well as possible diminished 
effectiveness over time, sulfonylureas and meglitinides are not 
the preferred choices in patients with obesity.

Thiazolidinediones
Thiazolidinediones (TZDs) are known as insulin sensitizers 
that reduce insulin resistance in peripheral tissues and help to 
decrease hepatic blood glucose production.23 Mechanistically, 
TZDs activate the peroxisome proliferator-activated receptor-γ, 
which is a nuclear receptor that regulates the production of 
proteins involved in glucose and lipid homeostasis. Weight 
gain of up to 4.25 kg can be seen with the use of TZDs and is 
generally thought to be related to fluid retention and possible 
redistribution of adipose tissue.21,24,25 Whilst TZDs provide a 
good option for glucose lowering in patients with T2DM, in 
addition to weight gain, these agents should be avoided in 
patients with cardiovascular disease and bone issues.

Insulin
Whilst generally associated with type 1 diabetes mellitus, 
insulin is also used in a large proportion of patients with 
T2DM when pancreatic beta cell failure occurs as the disease 
progresses.26 Weight gain with the use of insulin ranges 
between 1.56 and 5.75 kg.24,27–30 All types of insulins have 
been associated with weight gain, but the extent of weight 
gain varies based on the type of insulin and specific insulin 
regimen.26 The potential weight gain associated with insulin 
therapy can be attributed to an increase in caloric intake due 
to a fear of hypoglycaemia, a reduction in glycosuria, and an 
increase in fatty acid storage in adipose tissue.29 Meta-analyses 
have demonstrated weight gain to be positively correlated 
with insulin dose and a greater weight gain seen with premixed 
insulins than with basal insulin alone.31,32

Weight neutral/weight loss
Presently, there are medications available for the management 
of T2DM that offer weight neutrality or are associated with the 
potential for weight loss. Common medications associated with 
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weight neutrality include those in the dipeptidyl peptidase 
IV (DPP-IV) inhibitor drug class. Biguanides, glucagon-like 
peptide 1 (GLP1) receptor agonists (RA), sodium–glucose 
cotransporter 2 (SGLT2) inhibitors, alpha-glucosidase inhibitors 
and amylinomimetics offer weight loss (Table 1).

DPP-IV inhibitors
The medications included in the DPP-IV inhibitor drug class 
function to reduce degradation and prolong the action of 
active incretins such as GLP1 and gastric inhibitory polypeptide. 
In facilitating this mechanism, DPP-IV inhibitors offer a 
balance in hyperglycaemic management related to glucose-
dependent insulin release, which in turn results in a reduced 
hypoglycaemic risk. The weight neutrality classification of 
DPP-IV inhibitors is thought to be explained mechanistically 
by two counterbalancing effects. First, there is a reduced need 
for caloric intake from fast-acting carbohydrates to correct 
hypoglycaemic events, which otherwise may be a property 
of weight gain. Furthermore, the weight loss potential of 
reducing the degradation and prolonging the action of active 
incretins is limited and does not meet the same level of effects 
as otherwise seen with their GLP1 RA counterparts. Clinical 
evidence has demonstrated variability in weight outcomes 
when using DPP-IV inhibitors. In a meta-analysis including 
13 trials, DPP-IV inhibitors showed a small increase in body 
weight of 0.5 kg when compared to placebo.33 Additional 
clinical evidence has demonstrated variability in body weight 
changes of −1.4 kg to +1.8 kg dependent on variability in 
comparator groups and heterogeneity amongst trials.34,35 The 
culmination of evidence has resulted in the DPP-IV inhibitors 
being considered as having a weight neutral effect, which 
may be favourable in patients who would benefit from weight 
management or mitigation from additional weight gain.

Biguanides
Metformin, an insulin sensitizer used as a first-line anti-
hyperglycaemic agent in the management of T2DM and the 
only FDA-approved biguanide, demonstrates mechanisms 
that support weight loss through hepatic, central nervous 
system (CNS), gastrointestinal and gut microbiome effects. 
Historically, reductions in caloric intake directly or indirectly 
related to common, dose-dependent gastrointestinal adverse 
effects with metformin were believed to be the primary 
mechanisms for weight loss. Nausea, diarrhoea, bloating 
and alteration in taste (dysgeusia) were attributed to short-
term weight loss in patients with obesity without diabetes.36 
A study by Lee et al. showed a dose-dependent reduction 
in food quantity consumption (an anorectic effect) with 
metformin, resulting in an 8.8±0.3 kg weight loss in patients 
with non-insulin-dependent diabetes over 24 weeks.37 In 
the CNS, metformin has been proposed to mediate appetite 
regulatory signals through incretins (such as GLP1), leptin 
and peripheral metabolites. Other proposed mechanisms for 
weight loss facilitated by metformin include reduced hepatic 
gluconeogenesis and modification in the gut microbiome.38 

Respectively, these mechanisms will reduce hyperinsulinaemia 
and facilitate short-chain fatty acids in decreasing the release 
of free fatty acids from adipocytes and suppressing appetite-
regulating incretins.36

The broad culmination of clinical evidence describing the 
weight loss potential of metformin has been shown to 
be dependent on background therapy. The UKPDS study 
demonstrated that metformin added to insulin secretagogue 
therapy saw minimal changes in weight (+1 kg).39 However, in 
newly diagnosed or treatment-naive patients with diabetes 
mellitus, a weight loss of −0.64 kg to −3.8 kg was seen with the 
use of metformin.40,41 The degree of weight loss was greater 
when adjunct diet modifications were made.41 In addition 
to changes in total body weight, additional clinical evidence 
suggests that weight loss with metformin is specific to body 
fat versus lean body mass. One study by Wang et al. found 
statistically significant reductions in percent body fat (−4.45%) 
and body fat mass (−3.51 kg) in a patient population with newly 
diagnosed T2DM at 6 months of treatment.42

Generally, metformin is considered highly effective for the 
management of hyperglycaemia with A1c reductions of 0.6–
1.6% and, when implemented early in the diagnosis of T2DM, 
could benefit from other cardiometabolic effects, including 
total body weight and body fat reductions.41

GLP1 receptor agonists
GLP1 RAs function to heighten the activity of the human 
incretin hormone, GLP1. Under normal physiological 
conditions, GLP1 is a hormone produced in the L cells of the 
small intestines, the alpha cells of the pancreas, and various 
structures of the CNS. Each site of GLP1 action facilitates 
not only a glycaemic effect but also those that promote 
body weight reductions. GLP1 RAs will potentiate human 
GLP1 activity in the pancreas and distal small intestines to 
stimulate glucose-dependent insulin secretion and reduce 
glucagon secretion. The glucose-dependent nature reduces 
hyperinsulinaemia and additional weight gaining effects. 
Within the CNS, GLP1 activity on vagal afferent neurons 
will induce slowing of gastric emptying, promoting satiety. 
At the brainstem and hypothalamus sites within the CNS, 
GLP1 facilitates suppression in appetite and, subsequently, a 
reduction in food consumption, leading to reduced calorie 
intake.43

Collectively, practice guidelines recommend GLP1 RAs be 
used to manage a patient with diabetes mellitus who would 
also benefit from weight loss. This recommendation has 
been supported by a number of randomized controlled trials 
(RCTs) and meta-analyses that have demonstrated significant 
weight loss with GLP1 RA use. In 2017, a meta-analysis that 
evaluated weight change from baseline in 37 studies found a 
total weighted mean difference (WMD) of −1.59 kg (p<0.001) 
amongst GLP1 RAs. There was variability amongst individual 
GLP1 RA agents dependent on factors such as monotherapy 
use or their use as add-on therapy. Lixisenatide had the 
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lowest WMD at −0.21 kg whilst liraglutide demonstrated the 
greatest weight change from baseline of −2.51 kg (p<0.001). 
Furthermore, long-acting GLP1 RAs dosed weekly had a greater 
WMD from baseline at −1.67 kg versus −1.32 kg for those agents 
administered daily. Notably, semaglutide was not included in 
this evaluation.44

Of the available GLP1 RAs, the top three agents demonstrating 
good efficacy for weight loss as recognized by the American 
Diabetes Association and European Association for the Study of 
Diabetes are semaglutide, liraglutide and dulaglutide.9

Semaglutide
Oral
A systematic review assessing the weight loss potential of 
oral semaglutide across the eight-study PIONEER programme 
found dose-dependent changes in body weight ranging from 
−1 to −4.7 kg. Weight loss of oral semaglutide was greater in 
comparison to empagliflozin 25 mg daily, liraglutide 1.8 mg 
daily and sitagliptin 100 mg daily.45 Additionally, after 52 weeks, 
patients treated with oral semaglutide observed significantly 
higher proportions of body weight loss of 5% or more versus 
placebo (oral semaglutide: 39.4% with 14 mg/day; 28.1% with 
7 mg/day and 17.2% with 3 mg/day compared to 5.2% in the 
placebo group; p<0.001).46

Injectable
Weekly semaglutide received subcutaneously in patients with 
obesity and T2DM was evaluated in a post hoc efficacy analysis 
of the phase III RCTs as part of the SUSTAIN programme.  
Weight loss was found to be consistent across all BMI 
subgroups with a potential of 2.5–5.7 kg weight reduction 
when semaglutide was dosed at 0.5 mg weekly and 2.0–7.9 kg  
reduction for semaglutide 1 mg weekly, both considered 
therapeutic doses of the product.47 In Sustain 10, a trial that 
compared the efficacy and safety of semaglutide 1 mg weekly 
to liraglutide 1.2 mg daily in patients with obesity and T2DM 
found an estimated treatment difference of −3.83 kg (p<0.0001) 
favouring semaglutide at 30 weeks. Statistically significant 
differences favouring semaglutide 1 mg weekly were also 
noted in the proportion of patients with weight loss of ≥5%  
and ≥10%.48

Liraglutide
Seven phase III RCTs evaluated the potential for weight 
change with liraglutide in obese patients with liraglutide after 
52 weeks. Liraglutide 1.8 mg daily demonstrated a higher 
potential for weight loss of at least 5% or more (24.4%) and 
maximum weight reductions of −4.3% compared to active 
oral anti-hyperglycaemics and exenatide extended release.49 
The weight-loss potential of liraglutide 1.8 mg daily was 
further evaluated against other active comparators (oral 
anti-hyperglycaemics, basal insulin or multiple-dose insulin 
regimens) and consistently resulted in greater body weight 
reductions (2.8–5 kg) over at least 26 weeks in patients with 

T2DM,50–52 and one trial demonstrated 40.4% of patients 
achieving at least a 5% weight loss after 56 weeks of therapy.53

Dulaglutide
A statistical assessment of six trials evaluating dulaglutide 
efficacy and safety in patients with obesity and T2DM found 
dose-dependent weight loss; however, the extent of weight 
loss varied based on background and/or comparator therapy. 
Overall, dulaglutide at a dose of 1.5 mg weekly saw a potential 
weight loss of 0.86–3.18 kg. The weight loss was identified to be 
at the greatest potential in patients with higher initial BMIs and 
when added to background metformin, which resulted in 24–
34% of patients losing at least 5% of body weight versus those 
on dulaglutide monotherapy (12–17%) or other background 
anti-hyperglycaemics (9–18%).54 The weight-loss potential was 
further evaluated for dulaglutide when patients were GLP1 
RA-naive (−3.2 kg) or those that switched from another GLP1 
RA (−1.6 kg). Subgroup evaluation hypothesized the greatest 
weight reduction in patients with a shorter duration of diabetes 
mellitus diagnosis and preserved renal function.55

In 2020, dulaglutide received FDA approval for expanded 
dosing of dulaglutide to 4.5 mg weekly. In two expanded 
dosing trials, there was evidence of additional weight loss 
potential in patients with obesity and T2DM not controlled 
on background metformin. Weight reductions for dulaglutide 
3 mg weekly ranged from 3.9 to 4 kg (estimated treatment 
difference was −0.9 to −2.4 kg). Additionally, superior weight 
loss was demonstrated as early as 12 weeks and sustained to 
56 weeks in individuals receiving dulaglutide 4.5 mg weekly. 
Body weight reductions achieved at this new maximum dose 
ranged from 4.1 to 4.7 kg (estimated treatment difference −1.6 
to −2.6 kg).56,57

SGLT2 inhibitors
In the setting of hyperglycaemia, the SGLT2 receptor found in 
the proximal convoluted tubule of the kidneys has increased 
expression. This results in exaggerated glucose reabsorption at 
the SGLT2 receptor potentiating the hyperglycaemic state. In 
addition to glycaemic effects, SGLT2 inhibitors reversibly block 
the SGLT2 receptor, resulting in reduced reabsorption of filtered 
glucose from the tubular lumen and lowering of the renal 
threshold for glucose, increasing glucose urinary excretion 
by ~75 g with an associated energy deficit of ~300 kcal daily, 
lending to adipose tissue mass reductions.58 Another proposed 
mechanism for weight loss with the use of SGLT2 inhibitors 
is explained by extracellular volume loss due to increased 
polyuria and osmotic diuretic effects.59

Practice guidelines recognize SGLT2 inhibitors in patients with 
T2DM and the potential for patients to benefit from weight 
loss with a recommendation for use in place of or in addition 
to GLP1 RAs. In a meta-analysis by Cai et al., 51 studies were 
evaluated to describe weight changes from baseline amongst 
different SGLT2 inhibitors.44 The meta-analysis found a total 
WMD of −2.01 kg (p<0.001) amongst SGLT2 inhibitors. Weight 

https://doi.org/10.7573/dic.2021-11-7
http://drugsincontext.com


Wesling M, D’Souza JJ. Drugs Context. 2022;11:2021-11-7. https://doi.org/10.7573/dic.2021-11-7 6 of 12
ISSN: 1740-4398

REVIEW – Diabetes: how to manage overweight and obesity drugsincontext.com

loss potential was similar regardless of use as monotherapy 
or when used as an add-on to other anti-hyperglycaemics. 
Dapagliflozin had the lowest WMD at −1.92 kg, whilst 
canagliflozin demonstrated the greatest weight reduction from 
the baseline of 2.3 kg (p<0.001). Ertugliflozin was not included 
in the analysis.44

Currently, there are four FDA-approved SGLT2 inhibitors; 
however, canagliflozin, dapagliflozin and empagliflozin have 
been on the market the longest and have robust evidence 
available related to weight reductions.

Canagliflozin
A systematic review and meta-analysis assessing the effect 
of canagliflozin use on body weight after 12 months of 
canagliflozin 100 and 300 mg resulted in a weight loss of 3.08% 
and 3.45%, respectively.60 Other trials assessing canagliflozin 
100 and 300 mg in patients with diabetes found a dose-
dependent weight loss from baseline to 26 weeks of 1.9 kg 
and 2.9 kg.61 This effect was further sustained in the analysis 
evaluating the effect after 56 weeks.62 When canagliflozin 100 
or 300 mg were added to oral anti-hyperglycaemics, such as 
metformin or a secretagogue, weight reductions of 2.0–3.6 
kg and 3.1–4.4 kg, respectively, were demonstrated over 52 
weeks.63,64

Dapagliflozin
Dapagliflozin 10 mg daily has demonstrated total body weight 
changes of −2.96 to −3.5 kg over 24 weeks in patients with 
overweight or obesity and T2DM. In addition to body weight 
changes, changes in adiposity markers were noted. A waist 
circumference decrease of 1.52 cm (p=0.0143) and a change in 
body fat mass of −2.22 kg resulted. Bolinder et al. noted in their 
study that more than 30.5% of patients enrolled achieved a 
body weight decrease of 5% or greater.65,66

Empagliflozin
A meta-analysis of 10 studies evaluating empagliflozin in 
patients with T2DM demonstrated a body weight loss of 
−1.85 kg compared to placebo.67 A randomized controlled 
trial looked to evaluate the effect of empagliflozin on 
adiposity indices in patients with T2DM. In addition to finding 
body weight results up to −1.7 to −1.9 kg, changes in waist 
circumference of −1.3 cm and percent total body of −0.2 
to −0.3% were noted.68 When evaluating empagliflozin as 
monotherapy in patients with T2DM, body weight changes of 
−1.8 to −2.3 kg and −2.0 to −2.6 kg were demonstrated when 
administering empagliflozin 10 mg daily and 25 mg daily, 
respectively, versus placebo or sitagliptin.69

α-Glucosidase inhibitors
α-Glucosidase inhibitors (AGIs), such as acarbose, competitively 
inhibit enteric α-glucosidase delaying the hydrolysis of 
oligosaccharides and disaccharides to glucose and other 
monosaccharides at the brush border of the small intestine. 

The mechanism induces a prolonged absorption of 
carbohydrates resulting in a dose-dependent reduction in 
postprandial serum insulin. This insulin-sparing mechanism, 
along with improved insulin sensitivity with long-term use 
of AGIs, supports body weight reductions seen in clinical 
trials.70–72

As demonstrated with other anti-hyperglycaemics that offer 
weight-loss potential, clinical evidence regarding the weight 
reductions with acarbose suggests variability dependent 
on the comparator group and underlying concomitant 
medication use. A study that evaluated acarbose use in a 
patient population with T2DM and limited changes to lifestyle 
demonstrated a 0.46 kg loss after 12 months.70 A median 
weight reduction of 3.5 kg was achieved when acarbose 100 
mg three times daily was added to a sulfonylurea in a group of 
patients with T2DM.71 When weight loss efficacy was compared 
between acarbose and DPP-IV inhibitors in a meta-analysis 
of randomized controlled trials, acarbose demonstrated 
superiority (p<0.05). There was a mean difference of −1.23 
kg favouring acarbose.72 A pooled study of post-marketing 
surveillance studies from around the world found an absolute 
reduction in body weight of −1.16±2.57 kg (−0.98±2.11 kg in 
patients with overweight and −1.67±3.02 kg in patients with 
obesity). Overall, 6.68% and 9.98% of patients with overweight 
and obesity, respectively, achieved a body weight reduction of 
at least 5% over the 3-month study period.73

Amylinomimetics
Pramlintide, a synthetic analogue of human amylin, functions 
to mimic the function of the 37-amino acid neuroendocrine 
peptide hormone and acts on the hindbrain at the amylin 
receptor to reduce postprandial hyperglycaemia. This anti-
hyperglycaemic mechanism is facilitated through reduction 
in glucagon release, delayed gastric emptying and centrally 
mediated appetite suppression. Consequently, pramlintide has 
demonstrated a decrease in food intake and body weight both 
in animal and human studies.

In two studies in patients with overweight and type 1 diabetes 
mellitus, the addition of pramlintide to insulin therapies 
significantly reduced body weight (−0.5 kg in both studies) in 
comparison to placebo, where weight gain was seen over 52 
weeks. The nadir for weight loss with the add-on of pramlintide 
was −1 and −1.3 kg, respectively.74,75 In a patient population 
with obesity and concomitant T2DM treated with pramlintide 
120 μg once daily via subcutaneous route saw a mean weight 
loss of −1.6 kg over 16 weeks. This was in comparison to a 
placebo group, which gained on average 0.7 kg (p<0.001). 
Overall, 68% of study participants in the pramlintide group 
had some degree of weight loss.76 Another pooled post hoc 
analysis of two RCTs assessed body weight reductions in an 
insulin-treated patient population with add-on pramlintide 
versus placebo. Patients in the pramlintide group had a mean 
body weight reduction of 1.8 kg versus 0.14 kg in the placebo 
group (p<0.0001). The pramlintide group was more likely to 
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experience ≥5% body weight reduction than with placebo 
(p=0.0005).77

Clinical application
Clinical guidelines and trial evidence have emphasized the role 
of managing excess weight as described by classifications of 
overweight or obesity to be an area of focus for patients with 
diabetes. The benefits of weight loss in this patient population 
have demonstrated improved glycaemic control and reduced 
anti-hyperglycaemic needs. In addition, deliberate weight 
loss in patients with obesity and T2DM has been associated 
with a risk reduction of cardiovascular disease outcomes 
and all-cause mortality with effect sizes dependent on the 
percentage of weight reduction. Selecting anti-hyperglycaemic 
agents, for example, GLP1 RA and SGLT2 inhibitors, that avoid 
the potential adverse effects of weight gain, for example, 

sulfonylureas, are preferred when determining the best agent 
to treat hyperglycaemia in patients with T2DM.

Conclusion
Clinical guidelines have supported the selection of  
anti-hyperglycaemics that may also be leveraged to 
contribute to weight management in patients with 
overweight or obesity and with diabetes. As demonstrated 
in the clinical evidence, agents with the greatest weight 
loss potential include those in the GLP1 RA, SGLT2 inhibitor, 
biguanide, AGI and amylinomimetic drug classes. In addition 
to lifestyle modifications with diet and physical activity, 
the preference for anti-hyperglycaemic agents that not 
only support the achievement of glycaemic targets but 
also weight-loss goals should be considered in the clinical 
decision-making process of an individual patient.

Key practice points
• Obesity is a chronic disease with increasing prevalence worldwide.
• Additional weight gain in patients with prediabetes or type 2 diabetes mellitus (T2DM) can lead to adverse 

consequences.
• Weight loss or the prevention of weight gain is an important goal in the management of patients with prediabetes  

or T2DM.
• Selection of therapy to treat T2DM should consider the use of medications that have a favourable cardiovascular profile 

and a beneficial, or at least neutral, effect on weight.

Contributions: All authors contributed equally to the preparation of this manuscript. All named authors meet the International Committee of 
Medical Journal Editors (ICMJE) criteria for authorship for this article, take responsibility for the integrity of the work as a whole and have given 
their approval for this version to be published.

Disclosure and potential conflicts of interest: The authors declare that they have no conflicts of interest relevant to this manuscript. 
The International Committee of Medical Journal Editors (ICMJE) Potential Conflicts of Interests form for the authors is available for download at: 
https://www.drugsincontext.com/wp-content/uploads/2022/05/dic.2021-11-7-COI.pdf

Acknowledgements: None.

Funding declaration: There was no funding associated with the preparation of this article.

Copyright: Copyright © 2022 Wesling M, D’Souza JJ. Published by Drugs in Context under Creative Commons License Deed CC BY NC ND 4.0, 
which allows anyone to copy, distribute and transmit the article provided it is properly attributed in the manner specified below. No commercial 
use without permission.

Correct attribution: Copyright © 2022 Wesling M, D’Souza JJ. https://doi.org/10.7573/dic.2021-11-7. Published by Drugs in Context under 
Creative Commons License Deed CC BY NC ND 4.0.

Article URL: https://www.drugsincontext.com/diabetes-how-to-manage-overweight-and-obesity-in-type-2-diabetes-mellitus

Correspondence: Jennifer J D’Souza, Midwestern University, 555 31st Street, Downers Grove, IL 60515 USA. Email: jdsouz@midwestern.edu

Provenance: Invited; externally peer reviewed.

Submitted: 19 November 2021; Accepted: 28 March 2022; Publication date: 14 June 2022.

Drugs in Context is published by BioExcel Publishing Ltd. Registered office: Plaza Building, Lee High Road, London, England, SE13 5PT.

BioExcel Publishing Limited is registered in England Number 10038393. VAT GB 252 7720 07.

For all manuscript and submissions enquiries, contact the Editorial office editorial@drugsincontext.com

For all permissions, rights and reprints, contact David Hughes david.hughes@bioexcelpublishing.com

https://doi.org/10.7573/dic.2021-11-7
http://drugsincontext.com
https://www.drugsincontext.com/wp-content/uploads/2022/05/dic.2021-11-7-COI.pdf
https://doi.org/10.7573/dic.2021-11-7
https://www.drugsincontext.com/diabetes-how-to-manage-overweight-and-obesity-in-type-2-diabetes-mellitus
mailto:jdsouz@midwestern.edu
mailto:editorial@drugsincontext.com
mailto:david.hughes@bioexcelpublishing.com


Wesling M, D’Souza JJ. Drugs Context. 2022;11:2021-11-7. https://doi.org/10.7573/dic.2021-11-7 8 of 12
ISSN: 1740-4398

REVIEW – Diabetes: how to manage overweight and obesity drugsincontext.com

References
1. World Health Organization. Fact sheet/obesity and overweight 2021.  

https://www.who.int/en/news-room/fact-sheets/detail/obesity-and-overweight. Accessed November 15, 2021.
2. Scheen AJ, Van Gaal LF. Combating the dual burden: therapeutic targeting of common pathways in obesity and type 2 diabetes. 

Lancet Diabetes Endocrinol. 2014;2:911–922. https://doi.org/10.1016/S2213-8587(14)70004-X
3. Wing RR, Lang W, Wadden TA, et al. Benefits of modest weight loss in improving cardiovascular risk factors in overweight and 

obese individuals with type 2 diabetes. Diabetes Care. 2011;34:1481–1486. https://doi.org/10.2337/dc10-2415
4. Knowler WC, Barrett-Connor E, Fowler SE, et al. Reduction in the incidence of type 2 diabetes with lifestyle intervention or 

metformin. N Engl J Med. 2002;346(6):393–403. https://doi.org/10.1056/NEJMoa012512
5. Garvey WT, Ryan DH, Henry R, et al. Prevention of type 2 diabetes in subjects with prediabetes and metabolic syndrome  

treated with phentermine and topiramate extended release. Diabetes Care. 2014;37(4):912–921.  
https://doi.org/10.2337/dc13-1518

6. UKPDS Group. UK Prospective Diabetes Study 7: response of fasting plasma glucose to diet therapy in newly presenting type II 
diabetic patients. Metabolism. 1990;39:905–912.

7. Goldstein DJ. Beneficial health effects of modest weight loss. Int J Obes Relat Metab Disord. 1992;16(6):397–415. 
8. ADA’s Standards of Medical Care in Diabetes. Clin Diabetes. 2021;39(1):128. https://doi.org/10.2337/cd21-pe01
9. Davies MJ, D’Alessio DA, Fradkin J, et al. Management of hyperglycemia in type 2 diabetes, 2018. A consensus report by 

the American Diabetes Association (ADA) and the European Association for the Study of Diabetes (EASD). Diabetes Care. 
2018;41(12):2669–2701. https://doi.org/10.2337/dci18-0033

10. Eckel RH, Kahn SE, Ferrannini E, et al. Obesity and type 2 diabetes: what can be unified and what needs to be individualized? 
Diabetes Care. 2011;34:1424–1430. https://doi.org/10.2337/dc11-0447

11. Sattar N, Gill JM. Type 2 diabetes as a disease of ectopic fat? BMC Med. 2014;12:123. https://doi.org/10.1186/s12916-014-0123-4
12. InterAct Consortium. Long-term risk of incident type 2 diabetes and measures of overall and regional obesity: the EPIC-InterAct 

case-cohort study. PLoS Med. 2012;9:e1001230. https://doi.org/10.1371/journal.pmed.1001230
13. Hill JO, Galloway JM, Goley A, et al. Scientific statement: socioecological determinants of prediabetes and type 2 diabetes. 

Diabetes Care. 2013;36(8):2430–2439. https://doi.org/10.2337/dc13-1161
14. Look AHEAD Research Group, Pi-Sunyer X, Blackburn G, et al. Reduction in weight and cardiovascular disease risk factors in 

individuals with type 2 diabetes: one-year results of the look AHEAD trial. Diabetes Care. 2007;30(6):1374–1383.  
https://doi.org/10.2337/dc07-0048

15. Diabetes Prevention Program (DPP) Research Group. The Diabetes Prevention Program (DPP): description of lifestyle 
intervention. Diabetes Care. 2002;25(12):2165–2171. https://doi.org/10.2337/diacare.25.12.2165

16. Garber AJ, Abrahamson MJ, Barzilay JI, et al. Consensus statement by The American Association of Clinical Endocrinologists and 
American College of Endocrinology on the comprehensive type 2 diabetes management algorithm—2018 executive summary. 
Endocr Pract. 2018;24:91–120. https://doi.org/10.4158/CS-2017-0153

17. Colberg SR, Sigal RJ, Yardley JE, et al. Physical activity/exercise and diabetes: a position statement of the American Diabetes 
Association. Diabetes Care. 2016;39(11):2065–2079. https://doi.org/10.2337/dc16-1728

18. Provilus A, Abdallah M, McFarlane SI. Weight gain associated with antidiabetic medications. Therapy. 2011;8(2):113–120.
19. Hermansen K, Mortensen LS. Bodyweight changes associated with antihyperglycaemic agents in type 2 diabetes mellitus. Drug 

Saf. 2007;30(12):1127–1142. https://doi.org/10.2165/00002018-200730120-00005
20. Sherifali D, Nerenberg K, Pullenayegum E, Cheng JE, Gerstein HC. The effect of oral antidiabetic agents on A1C levels: a 

systematic review and meta-analysis. Diabetes Care. 2010;33:1859–1864. https://doi.org/10.2337/dc09-1727
21. Phung OJ, Scholle JM, Talwar M, Coleman CI. Effect of noninsulin antidiabetic drugs added to metformin therapy on glycemic 

control, weight gain, and hypoglycemia in type 2 diabetes. JAMA. 2010;303:1410–1418. https://doi.org/10.1001/jama.2010.405
22. Hirst JA, Farmer AJ, Dyar A, Lung TW, Stevens RJ. Estimating the effect of sulfonylurea on HbA1c in diabetes: a systematic review 

and meta-analysis. Diabetologia. 2013;56:973–984. https://doi.org/10.1007/s00125-013-2856-6
23. Pioglitazone. IBM Micromedex® DRUGDEX® (electronic version). IBM Watson Health, Greenwood Village, Colorado, USA.  

https://www.micromedexsolutions.com/. Accessed November 19, 2021.
24. McIntosh B, Cameron C, Singh SR, Yu C, Dolovich L, Houlden R. Choice of therapy in patients with type 2 diabetes inadequately 

controlled with metformin and a sulphonylurea: a systematic review and mixed-treatment comparison meta-analysis. Open Med. 
2012;6(2):e62–e74.

25. Fonseca V. Effect of thiazolidinediones on body weight in patients with diabetes mellitus. Am J Med. 2003;115(Suppl. 8A):42S-48S. 
https://doi.org/10.1016/j.amjmed.2003.09.005

26. Apovian CM, Okemah J, O’Neil PM. Body weight considerations in the management of type 2 diabetes. Adv Ther. 2019;36(1): 
44–58. https://doi.org/10.1007/s12325-018-0824-8

https://doi.org/10.7573/dic.2021-11-7
http://drugsincontext.com
https://www.who.int/en/news-room/fact-sheets/detail/obesity-and-overweight
https://doi.org/10.1016/S2213-8587(14)70004-X
https://doi.org/10.2337/dc10-2415
https://doi.org/10.1056/NEJMoa012512
https://doi.org/10.2337/dc13-1518
https://doi.org/10.2337/cd21-pe01
https://doi.org/10.2337/dci18-0033
https://doi.org/10.2337/dc11-0447
https://doi.org/10.1186/s12916-014-0123-4
https://doi.org/10.1371/journal.pmed.1001230
https://doi.org/10.2337/dc13-1161
https://doi.org/10.2337/dc07-0048
https://doi.org/10.2337/diacare.25.12.2165
https://doi.org/10.4158/CS-2017-0153
https://doi.org/10.2337/dc16-1728
https://doi.org/10.2165/00002018-200730120-00005
https://doi.org/10.2337/dc09-1727
https://doi.org/10.1001/jama.2010.405
https://doi.org/10.1007/s00125-013-2856-6
https://www.micromedexsolutions.com
https://doi.org/10.1016/j.amjmed.2003.09.005
https://doi.org/10.1007/s12325-018-0824-8


Wesling M, D’Souza JJ. Drugs Context. 2022;11:2021-11-7. https://doi.org/10.7573/dic.2021-11-7 9 of 12
ISSN: 1740-4398

REVIEW – Diabetes: how to manage overweight and obesity drugsincontext.com

27. Gross JL, Kramer CK, Leitão CB, et al. Effect of antihyperglycemic agents added to metformin and a sulfonylurea on  
glycemic control and weight gain in type 2 diabetes: a network meta-analysis. Ann Intern Med. 2011;154:672–679.  
https://doi.org/10.7326/0003-4819-154-10-201105170-00007

28. McIntosh B, Cameron C, Singh SR, et al. Second-line therapy in patients with type 2 diabetes inadequately controlled with 
metformin monotherapy: a systematic review and mixed-treatment comparison meta-analysis. Open Med. 2011;5(1):e35–e48. 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3205809/pdf/OpenMed-05-e35.pdf. Accessed November 16, 2021.

29. Brown A, Guess N, Dornhorst A, et al. Insulin associated weight gain in obese type 2 diabetes mellitus patients: what can be 
done. Diabetes Obes Metab. 2017;19(12):1655–1668. https://doi.org/10.1111/dom.13009

30. Lozano-Ortega G, Goring S, Bennett HA, et al. Network meta-analysis of treatments for type 2 diabetes mellitus following failure 
with metformin plus sulfonylurea. Curr Med Res Opin. 2016;32:807–816. https://doi.org/10.1185/03007995.2015.1135110

31. Giugliano D, Maiorino MI, Bellastella G, Chiodini P, Ceriello A, Esposito K. Efficacy of insulin analogs in achieving the hemoglobin 
A1c target of < 7% in type 2 diabetes: meta-analysis of randomized controlled trials. Diabetes Care. 2011;34:510–517.  
https://doi.org/10.2337/dc10-1710

32. Amori RE, Lau J, Pittas AG. Efficacy and safety of incretin therapy in type 2 diabetes: systematic review and meta-analysis. JAMA. 
2007;298(2):194–206. https://doi.org/10.1001/jama.298.2.194

33. Wu D, Li L, Liu C. Efficacy and safety of dipeptidyl peptidase-4 inhibitors and metformin as initial combination therapy and as 
monotherapy in patients with type 2 diabetes mellitus: a meta-analysis. Diabetes Obes Metab. 2014;16(1):30–37.  
https://doi.org/10.1111/dom.12174

34. Fakhoury WK, Lereun C, Wright D. A meta-analysis of placebo-controlled clinical trials assessing the efficacy and safety  
of incretin-based medications in patients with type 2 diabetes. Pharmacology. 2010;86(1):44–57.  
https://doi.org/10.1159/000314690

35. Golay A. Metformin and body weight. Int J Obes. 2008;32(1):61–72. https://doi.org/10.1038/sj.ijo.0803695
36. Lee A, Morley JE. Metformin decreases food consumption and induces weight loss in subjects with obesity with type II non-

insulin-dependent diabetes. Obes Res. 1998;6(1):47–53. https://doi.org/10.1002/j.1550-8528.1998.tb00314.x
37. Yerevanian A, Soukas AA. Metformin: mechanisms in human obesity and weight loss. Curr Obes Rep. 2019;8(2):156–164.  

https://doi.org/10.1007/s13679-019-00335-3
38. UKPDS Group. Effect of intensive blood-glucose control with metformin on complications in overweight patients with type 2 

diabetes (UKPDS 34). Lancet.1998;352(9131):854–865. https://doi.org/10.1016/S0140-6736(98)07037-8
39. Hermann LS, Scherstén B, Bitzén PO, Kjellström T, Lindgärde F, Melander A. Therapeutic comparison of metformin and 

sulfonylurea, alone and in various combinations. A double-blind controlled study. Diabetes Care. 1994;17(10):1100–1109.  
https://doi.org/10.2337/diacare.17.10.1100

40. DeFronzo RA, Goodman AM. Efficacy of metformin in patients with non-insulin-dependent diabetes mellitus. The Multicenter 
Metformin Study Group. N Engl J Med. 1995;333(9):541–549. https://doi.org/10.1056/NEJM199508313330902

41. Wang H, Ni Y, Yang S, Li H, Li X, Feng B. The effects of gliclazide, metformin, and acarbose on body composition in patients  
with newly diagnosed type 2 diabetes mellitus. Curr Ther Res Clin Exp. 2013;75:88–92.  
https://doi.org/10.1016/j.curtheres.2013.10.002

42. Shah M, Vella A. Effects of GLP-1 on appetite and weight. Rev Endocr Metab Disord. 2014;15(3):181–187.  
https://doi.org/10.1007/s11154-014-9289-5

43. Cai X, Ji L, Chen Y, et al. Comparisons of weight changes between sodium-glucose cotransporter 2 inhibitors treatment and 
glucagon-like peptide-1 analogs treatment in type 2 diabetes patients: a meta-analysis. J Diabetes Investig. 2017;8(4):510–517. 
https://doi.org/10.1111/jdi.12625

44. Cowart K. Oral Semaglutide: first-in-class oral GLP-1 receptor agonist for the treatment of type 2 diabetes mellitus. Ann 
Pharmacother. 2020;54(5):478–485. https://doi.org/10.1177/1060028019889064

45. Zinman B, Aroda VR, Buse JB, et al. Efficacy, safety, and tolerability of oral Semaglutide versus placebo added to insulin with  
or without metformin in patients with type 2 diabetes: the PIONEER 8 trial. Diabetes Care. 2019;42(12):2262–2271.  
https://doi.org/10.2337/dc19-0898

46. Ahrén B, Atkin SL, Charpentier G, et al. Semaglutide induces weight loss in subjects with type 2 diabetes regardless of baseline 
BMI or gastrointestinal adverse events in the SUSTAIN 1 to 5 trials. Diabetes Obes Metab. 2018;20(9):2210–2219.  
https://doi.org/10.1111/dom.13353

47. Capehorn MS, Catarig AM, Furberg JK, et al. Efficacy and safety of once-weekly semaglutide 1.0mg vs once-daily liraglutide 
1.2mg as add-on to 1-3 oral antidiabetic drugs in subjects with type 2 diabetes (SUSTAIN 10). Diabetes Metab. 2020;46(2):100–109. 
https://doi.org/10.1016/j.diabet.2019.101117

48. Niswender K, Pi-Sunyer X, Buse J, et al. Weight change with liraglutide and comparator therapies: an analysis of seven  
phase 3 trials from the liraglutide diabetes development programme. Diabetes Obes Metab. 2013;15(1):42–54.  
https://doi.org/10.1111/j.1463-1326.2012.01673.x

https://doi.org/10.7573/dic.2021-11-7
http://drugsincontext.com
https://doi.org/10.7326/0003-4819-154-10-201105170-00007
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3205809/pdf/OpenMed-05-e35.pdf
https://doi.org/10.1111/dom.13009
https://doi.org/10.1185/03007995.2015.1135110
https://doi.org/10.2337/dc10-1710
https://doi.org/10.1001/jama.298.2.194
https://doi.org/10.1111/dom.12174
https://doi.org/10.1159/000314690
https://doi.org/10.1038/sj.ijo.0803695
https://doi.org/10.1002/j.1550-8528.1998.tb00314.x
https://doi.org/10.1007/s13679-019-00335-3
https://doi.org/10.1016/S0140-6736(98)07037-8
https://doi.org/10.2337/diacare.17.10.1100
https://doi.org/10.1056/NEJM199508313330902
https://doi.org/10.1016/j.curtheres.2013.10.002
https://doi.org/10.1007/s11154-014-9289-5
https://doi.org/10.1111/jdi.12625
https://doi.org/10.1177/1060028019889064
https://doi.org/10.2337/dc19-0898
https://doi.org/10.1111/dom.13353
https://doi.org/10.1016/j.diabet.2019.101117
https://doi.org/10.1111/j.1463-1326.2012.01673.x


Wesling M, D’Souza JJ. Drugs Context. 2022;11:2021-11-7. https://doi.org/10.7573/dic.2021-11-7 10 of 12
ISSN: 1740-4398

REVIEW – Diabetes: how to manage overweight and obesity drugsincontext.com

49. Pratley R, Nauck M, Bailey T, et al. One year of liraglutide treatment offers sustained and more effective glycaemic control  
and weight reduction compared with sitagliptin, both in combination with metformin, in patients with type 2 diabetes:  
a randomised, parallel-group, open-label trial. Int J Clin Pract. 2011;65(4):397–407.  
https://doi.org/10.1111/j.1742-1241.2011.02656.x

50. Mathieu C, Rodbard HW, Cariou B, et al. A comparison of adding liraglutide versus a single daily dose of insulin aspart to insulin 
degludec in subjects with type 2 diabetes (BEGIN: VICTOZA ADD-ON). Diabetes Obes Metab. 2014;16(7):636–644.  
https://doi.org/10.1111/dom.12262

51. Rosenstock J, Rodbard HW, Bain SC, et al. One-year sustained glycemic control and weight reduction in type 2 diabetes 
after addition of liraglutide to metformin followed by insulin detemir according to HbA1c target. J Diabetes Complications. 
2013;27(5):492–500. https://doi.org/10.1016/j.jdiacomp.2013.04.008

52. Davies MJ, Bergenstal R, Bode B, et al. Efficacy of Liraglutide for weight loss among patients with type 2 diabetes: the SCALE 
diabetes randomized clinical trial. JAMA. 2015;314(7):687–699. https://doi.org/10.1001/jama.2015.9676

53. Umpierrez GE, Pantalone KM, Kwan AY, Zimmermann AG, Zhang N, Fernández Landó L. Relationship between weight change 
and glycaemic control in patients with type 2 diabetes receiving once-weekly dulaglutide treatment. Diabetes Obes Metab. 
2016;18(6):615–622. https://doi.org/10.1111/dom.12660

54. Morieri ML, Frison V, Rigato M, et al. Effectiveness of Dulaglutide in the real world and in special populations of type 2 diabetic 
patients. J Clin Endocrinol Metab. 2020;105(7):dgaa204. https://doi.org/10.1210/clinem/dgaa204

55. Frias JP, Wynne AG, Matyjaszek-Matuszek B, et al. Efficacy and safety of an expanded dulaglutide dose range: a phase 2,  
placebo-controlled trial in patients with type 2 diabetes using metformin. Diabetes Obes Metab. 2019;21(9):2048–2057.  
https://doi.org/10.1111/dom.13764

56. Frias JP, Bonora E, Nevarez Ruiz L, et al. Efficacy and safety of Dulaglutide 3.0 mg and 4.5 mg versus Dulaglutide 1.5 mg in 
metformin-treated patients with type 2 diabetes in a randomized controlled trial (AWARD-11). Diabetes Care. 2021;44(3):765–773. 
https://doi.org/10.2337/dc20-1473

57. Brown E, Wilding JPH, Barber TM, Alam U, Cuthbertson DJ. Weight loss variability with SGLT2 inhibitors and GLP-1 receptor 
agonists in type 2 diabetes mellitus and obesity: mechanistic possibilities. Obes Rev. 2019;20(6):816–828.  
https://doi.org/10.1111/obr.12841

58. Schork A, Saynisch J, Vosseler A, et al. Effect of SGLT2 inhibitors on body composition, fluid status and renin-angiotensin-
aldosterone system in type 2 diabetes: a prospective study using bioimpedance spectroscopy. Cardiovasc Diabetol. 2019;18(1):46. 
https://doi.org/10.1186/s12933-019-0852-y

59. Khan MS, Usman MS, Siddiqi TJ, Memon MM, Shah SJ, Khan SS. Effect of canagliflozin use on body weight and blood pressure  
at one-year follow-up: a systematic review and meta-analysis. Eur J Prev Cardiol. 2019;26(15):1680–1682.  
https://doi.org/10.1177/2047487319829940

60. Stenlöf K, Cefalu WT, Kim KA, et al. Efficacy and safety of canagliflozin monotherapy in subjects with type 2 diabetes mellitus 
inadequately controlled with diet and exercise. Diabetes Obes Metab. 2013;15(4):372–382. https://doi.org/10.1111/dom.12054

61. Stenlöf K, Cefalu WT, Kim KA, et al. Long-term efficacy and safety of canagliflozin monotherapy in patients with type 2 diabetes 
inadequately controlled with diet and exercise: findings from the 52-week CANTATA-M study. Curr Med Res Opin. 2014;30(2): 
163–175. https://doi.org/10.1185/03007995.2013.850066

62. Leiter LA, Yoon KH, Arias P, et al. Canagliflozin provides durable glycemic improvements and body weight reduction over 104 
weeks versus glimepiride in patients with type 2 diabetes on metformin: a randomized, double-blind, phase 3 study. Diabetes 
Care. 2015;38(3):355–364. https://doi.org/10.2337/dc13-2762

63. Wilding JP, Charpentier G, Hollander P, et al. Efficacy and safety of canagliflozin in patients with type 2 diabetes mellitus 
inadequately controlled with metformin and sulphonylurea: a randomised trial. Int J Clin Pract. 2013;67(12):1267–1282.  
https://doi.org/10.1111/ijcp.12322

64. Iacobellis G, Gra-Menendez S. Effects of dapagliflozin on epicardial fat thickness in patients with type 2 diabetes and obesity. 
Obesity. 2020;28(6):1068–1074. https://doi.org/10.1002/oby.22798

65. Bolinder J, Ljunggren Ö, Kullberg J, et al. Effects of dapagliflozin on body weight, total fat mass, and regional adipose tissue 
distribution in patients with type 2 diabetes mellitus with inadequate glycemic control on metformin. J Clin Endocrinol Metab. 
2012;97(3):1020–1031. https://doi.org/10.1210/jc.2011-2260

66. Liakos A, Karagiannis T, Athanasiadou E, et al. Efficacy and safety of empagliflozin for type 2 diabetes: a systematic review and 
meta-analysis. Diabetes Obes Metab. 2014;16(10):984–993. https://doi.org/10.1111/dom.12307

67. Neeland IJ, McGuire DK, Chilton R, et al. Empagliflozin reduces body weight and indices of adipose distribution in patients with 
type 2 diabetes mellitus. Diab Vasc Dis Res. 2016;13(2):119–126. https://doi.org/10.1177/1479164115616901

68. Roden M, Merker L, Christiansen AV, et al. Safety, tolerability and effects on cardiometabolic risk factors of empagliflozin 
monotherapy in drug-naïve patients with type 2 diabetes: a double-blind extension of a Phase III randomized controlled trial. 
Cardiovasc Diabetol. 2015;14:154. https://doi.org/10.1186/s12933-015-0314-0

https://doi.org/10.7573/dic.2021-11-7
http://drugsincontext.com
https://doi.org/10.1111/j.1742-1241.2011.02656.x
https://doi.org/10.1111/dom.12262
https://doi.org/10.1016/j.jdiacomp.2013.04.008
https://doi.org/10.1001/jama.2015.9676
https://doi.org/10.1111/dom.12660
https://doi.org/10.1210/clinem/dgaa204
https://doi.org/10.1111/dom.13764
https://doi.org/10.2337/dc20-1473
https://doi.org/10.1111/obr.12841
https://doi.org/10.1186/s12933-019-0852-y
https://doi.org/10.1177/2047487319829940
https://doi.org/10.1111/dom.12054
https://doi.org/10.1185/03007995.2013.850066
https://doi.org/10.2337/dc13-2762
https://doi.org/10.1111/ijcp.12322
https://doi.org/10.1002/oby.22798
https://doi.org/10.1210/jc.2011-2260
https://doi.org/10.1111/dom.12307
https://doi.org/10.1177/1479164115616901
https://doi.org/10.1186/s12933-015-0314-0


Wesling M, D’Souza JJ. Drugs Context. 2022;11:2021-11-7. https://doi.org/10.7573/dic.2021-11-7 11 of 12
ISSN: 1740-4398

REVIEW – Diabetes: how to manage overweight and obesity drugsincontext.com

69. Wolever TM, Chiasson JL, Josse RG, et al. Small weight loss on long-term acarbose therapy with no change in dietary pattern or 
nutrient intake of individuals with non-insulin-dependent diabetes. Int J Obes Relat Metab Disord. 1997;21(9):756–763.  
https://doi.org/10.1038/sj.ijo.0800468

70. Willms B, Ruge D. Comparison of acarbose and metformin in patients with Type 2 diabetes mellitus insufficiently controlled with 
diet and sulphonylureas: a randomized, placebo-controlled study. Diabet Med. 1999;16(9):755–761.  
https://doi.org/10.1046/j.1464-5491.1999.00149.x

71. Zhang F, Xu S, Tang L, Pan X, Tong N. Acarbose with comparable glucose-lowering but superior weight-loss efficacy to dipeptidyl 
peptidase-4 inhibitors: a systematic review and network meta-analysis of randomized controlled trials. Front Endocrinol. 
2020;11:288. https://doi.org/10.3389/fendo.2020.00288

72. Schnell O, Weng J, Sheu WH, et al. Acarbose reduces body weight irrespective of glycemic control in patients with diabetes: 
results of a worldwide, non-interventional, observational study data pool. J Diabetes Complications. 2016;30(4):628–637.  
https://doi.org/10.1016/j.jdiacomp.2016.01.023

73. Whitehouse F, Kruger DF, Fineman M, et al. A randomized study and open-label extension evaluating the long-term efficacy  
of pramlintide as an adjunct to insulin therapy in type 1 diabetes. Diabetes Care. 2002;25(4):724–730.  
https://doi.org/10.2337/diacare.25.4.724

74. Ratner RE, Dickey R, Fineman M, et al. Amylin replacement with pramlintide as an adjunct to insulin therapy improves long-term 
glycaemic and weight control in Type 1 diabetes mellitus: a 1-year, randomized controlled trial. Diabet Med. 2004;21(11): 
1204–1212. https://doi.org/10.1111/j.1464-5491.2004.01319.x

75. Riddle M, Frias J, Zhang B, et al. Pramlintide improved glycemic control and reduced weight in patients with type 2 diabetes 
using basal insulin. Diabetes Care. 2007;30(11):2794–2799. https://doi.org/10.2337/dc07-0589

76. Hollander P, Maggs DG, Ruggles JA, et al. Effect of pramlintide on weight in overweight and obese insulin-treated type 2 diabetes 
patients. Obes Res. 2004;12(4):661–668. https://doi.org/10.1038/oby.2004.76

77. Amaryl (glimepiride). Package insert. Sanofi-Aventis; 2013.
78. Basu A, Jensen MD, McCann F, Mukhopadhyay D, Joyner MJ, Rizza RA. Effects of pioglitazone versus glipizide on body fat 

distribution, body water content, and hemodynamics in type 2 diabetes. Diabetes Care. 2006;29(3):510–514.  
https://doi.org/10.2337/diacare.29.03.06.dc05-2004

79. Gangji AS, Cukierman T, Gerstein HC, Goldsmith CH, Clase CM. A systematic review and meta-analysis of hypoglycemia and 
cardiovascular events: a comparison of glyburide with other secretagogues and with insulin. Diabetes Care. 2007;30(2):389–394. 
https://doi.org/10.2337/dc06-1789

80. Starlix (nateglinide). Package insert. Novartis Pharmaceuticals Corporation; 2017.  
https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/021204s015lbl.pdf. Accessed May 3, 2022.

81. Prandin (repaglinide). Package insert. Novo Nordisk A/S; 2008.  
https://www.accessdata.fda.gov/drugsatfda_docs/label/2009/020741s035lbl.pdf. Accessed May 3, 2022.

82. Actos (pioglitazone). Package insert. Takeda Pharmaceuticals America, Inc.; 2011.  
https://www.accessdata.fda.gov/drugsatfda_docs/label/2011/021073s043s044lbl.pdf. Accessed May 3, 2022.

83. Avandia (rosiglitazone). Package insert. GlaxoSmithKline; 2007.  
https://www.accessdata.fda.gov/drugsatfda_docs/label/2007/021071s031lbl.pdf. Accessed May 3, 2022.

84. Tresiba (insulin degludec). Package insert. Novo Nordisk A/S; 2015.  
https://www.accessdata.fda.gov/drugsatfda_docs/label/2015/203314lbl.pdf. Accessed May 3, 2022.

85. Levemir (insulin detemir). Package insert. Novo Nordisk A/S; 2019.  
https://www.accessdata.fda.gov/drugsatfda_docs/label/2019/021536s054lbl.pdf. Accessed May 3, 2022.

86. Lantus (insulin glargine). Package insert. Sanofi-Aventis; 2018.  
https://www.accessdata.fda.gov/drugsatfda_docs/label/2019/021081s072lbl.pdf. Accessed May 3, 2022.

87. Novolog (insulin aspart). Package insert. Novo Nordisk A/S; 2012.  
https://www.accessdata.fda.gov/drugsatfda_docs/label/2012/020986s057lbl.pdf. Accessed May 3, 2022.

88. Apidra (insulin glulisine). Package insert. Sanofi-Aventis; 2008.  
https://www.accessdata.fda.gov/drugsatfda_docs/label/2008/021629s015lbl.pdf. Accessed May 3, 2022.

89. Humalog (insulin lispro). Package insert. Eli Lilly and Company; 2020. https://pi.lilly.com/us/humalog-pen-pi.pdf.  
Accessed May 3, 2022.

90. Novolin R (insulin regular). Package insert. Novo Nordisk A/S; 2012.  
https://www.accessdata.fda.gov/drugsatfda_docs/label/2012/019938s066lbl.pdf. Accessed May 3, 2022.

91. Bydureon BCise (exenatide ER). Package insert. AstraZeneca; 2021.  
https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/209210s017lbl.pdf. Accessed May 3, 2022.

92. Victoza (liraglutide). Package insert. Novo Nordisk A/S; 2020. https://www.novo-pi.com/victoza.pdf. Accessed May 3,  
2022.

https://doi.org/10.7573/dic.2021-11-7
http://drugsincontext.com
https://doi.org/10.1038/sj.ijo.0800468
https://doi.org/10.1046/j.1464-5491.1999.00149.x
https://doi.org/10.3389/fendo.2020.00288
https://doi.org/10.1016/j.jdiacomp.2016.01.023
https://doi.org/10.2337/diacare.25.4.724
https://doi.org/10.1111/j.1464-5491.2004.01319.x
https://doi.org/10.2337/dc07-0589
https://doi.org/10.1038/oby.2004.76
https://doi.org/10.2337/diacare.29.03.06.dc05-2004
https://doi.org/10.2337/dc06-1789
https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/021204s015lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2009/020741s035lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2011/021073s043s044lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2007/021071s031lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2015/203314lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2019/021536s054lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2019/021081s072lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2012/020986s057lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2008/021629s015lbl.pdf
https://pi.lilly.com/us/humalog-pen-pi.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2012/019938s066lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/209210s017lbl.pdf
https://www.novo-pi.com/victoza.pdf


Wesling M, D’Souza JJ. Drugs Context. 2022;11:2021-11-7. https://doi.org/10.7573/dic.2021-11-7 12 of 12
ISSN: 1740-4398

REVIEW – Diabetes: how to manage overweight and obesity drugsincontext.com

93. Adlyxin (lixisenatide). Package insert. Sanofi-Aventis; 2021.  
https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/208471s004lbl.pdf. Accessed May 3, 2022.

94. Ozempic (semaglutide). Package insert. Novo Nordisk A/S; 2021.  
https://www.ozempic.com/prescribing-information.html. Accessed May 3, 2022.

95. Rybelsus (semaglutide). Package insert. Novo Nordisk A/S; 2021. https://www.novo-pi.com/rybelsus.pdf. Accessed May 3, 2022.
96. Invokana (canagliflozin). Package insert. Janssen Pharmaceutical Companies; 2020. https://www.janssenlabels.com/package-

insert/product-monograph/prescribing-information/INVOKANA-pi.pdf. Accessed May 3, 2022.
97. Farxiga (dapagliflozin). Package insert. AstraZeneca; 2021.  

https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/202293s024lbl.pdf. Accessed May 3, 2022.
98. Jardiance (empagliflozin). Package insert. Boehringer Ingelheim Pharmaceuticals, Inc.; 2021.  

https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/204629s026lbl.pdf. Accessed May 3, 2022.
99. Steglatro (ertugliflozin). Package insert. Merck & Co., Inc.; 2021.  

https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/209803s004lbl.pdf. Accessed May 3, 2022.

https://doi.org/10.7573/dic.2021-11-7
http://drugsincontext.com
https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/208471s004lbl.pdf
https://www.ozempic.com/prescribing-information.html
https://www.novo-pi.com/rybelsus.pdf
https://www.janssenlabels.com/package-insert/product-monograph/prescribing-information/INVOKANA-pi.pdf
https://www.janssenlabels.com/package-insert/product-monograph/prescribing-information/INVOKANA-pi.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/202293s024lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/204629s026lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/209803s004lbl.pdf

