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Diabetes occurs in 5% of people in Australia, with almost 
1.3 million people in 2021 diagnosed with type 2 diabetes. 
Diabetes contributed to 11.2% of all deaths in 2021.1 Obesity 

is one of the leading risk factors for developing type 2 diabetes, and 
almost 80 to 90% of people with type 2 diabetes have overweight or 
obesity.2 Obesity has become an increasing problem worldwide, with 
about 67% of adults in Australia having a body mass index (BMI) in 
either the overweight (25 to 29.9 kg/m2) or obesity (≥30 kg/m2) class.3 
As the prevalence of obesity increases, there is also a rise in associated 
obesity-related complications, leading to further morbidity and 
mortality. These obesity-related complications include hypertension, 
hyperglycaemia, cardiovascular (CV) disease, type 2 diabetes, dys-
lipidaemia, airway disease, obstructive sleep apnoea, nonalcoholic 
fatty liver disease, nonalcoholic steatohepatitis, gastro-oesophageal 
reflux disease, urinary stress incontinence and osteoarthritis.4-6

Compared with people who have a BMI within a healthy range, 
those with obesity have a significantly increased risk of obesity-related 
comorbidities; women have a 12.4 increased risk of developing type 2 
diabetes, almost double that seen in men.7 In the context of obesity, 
women also have a higher risk of developing coronary artery disease, 

which is especially concerning given CV disease is the leading cause 
of death in both men and women.5 The rate of other complications 
is just as alarming, with more than one in 20 cancer cases directly 
related to patients being overweight or obese.6 Obesity is the second 
most common modifiable risk factor (after smoking) for developing 
cancer. Therefore, maintaining a healthy weight could be crucial for 
the primary prevention of a large disease burden in the future  
(Flowchart).

Benefits of weight loss
Weight loss can mitigate otherwise substantial risk in people with 
obesity and diabetes, with even modest reductions in weight (<5%) 
leading to improvements in hypertension and hyperglycaemia.8 A  
5 to 10% weight loss is associated with a reduction of intrahepatic lipids 
in metabolic-associated fatty liver disease; improvement in forced 
expiratory volume at one second in those with asthma and airway 
disease; reduction in triglycerides, increase in high-density lipoprotein 
cholesterol, reduction in non-high-density lipoprotein cholesterol; 
improvements in ovulation and regularisation of menses, particularly 
in those women affected by polycystic ovarian syndrome; and preven-
tion of type 2 diabetes.8,9 A 10% weight loss also results in a reduction 
in all-cause mortality.10 More progressive weight loss (>10%) significantly 
improves metrics associated with osteoarthritis (including pain, walking 
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Type 2 diabetes is prevalent in Australia, with most 
diagnosed patients also being affected by comorbid obesity. 
Weight loss can mitigate otherwise substantial risk in people 
with obesity and diabetes. Strategies for the management 
of weight in patients with type 2 diabetes include lifestyle 
modifications, pharmacotherapy and surgery. 

PERSPECTIVE  PEER REVIEWED

Key points
•	The prevalence of both diabetes and obesity is rapidly  

increasing in Australia.
•	Weight loss improves the core metabolic features common  

to both conditions and reduces morbidity and mortality.
•	Lifestyle interventions and pharmacotherapy should be 

introduced early. 
•	Glucagon-like peptide-1 receptor agonists are among the  

most effective medications to concurrently manage diabetes 
and obesity.

•	Surgical intervention is a treatment option for the minority of 
people with diabetes and obesity. 
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distance and quality of life scores), gastro
esophageal reflux disease, obstructive sleep 
apnoea, nonalcoholic steatohepatitis and 
heart failure with preserved ejection fraction. 
Furthermore, achieving greater than 10% 
weight loss is associated with reductions in 
CV disease mortality and increased rates of 
type 2 diabetes remission, especially when 
the duration of the latter is short (Box).8,10-12

Therapeutic strategies for 
diabetes and obesity management
Lifestyle intervention
The Diabetes Remission Clinical Trial 
(DiRECT) demonstrated that lifestyle inter-
vention implemented in general practice for 
people with type 2 diabetes can lead to mean-
ingful weight loss and disease remission.8 After 
an initial three-month period of a reduced 

calorie diet (about 850 kcal/day) and a further 
six-week food introduction phase, participants 
were randomised to either standard care or a 
structured program providing individualised 
dietary advice and an exercise program. At 
one year, 46% of participants in the interven-
tion arm were in remission (defined as a gyl-
cated haemoglobin [HbA1c] <6.5 mmol/mol 
without medications) and 24% had achieved 

Abbreviations: BMI = body mass index; LED = low energy diet; RED = reduced energy diet; VLED = very low energy diet.
Adapted from the Australian Obesity Management Algorithm. Australian Diabetes Society; 2022. Available online at https://treatment.diabetessociety.com.au/documents/obesity-mgmt-
algorithm-657.pdf.

BMI 30 to 39.9 kg/m² BMI ≥40 kg/m²

Patient presents with obesity

No

Target weight loss >10% Target weight loss >15%

Primary care Primary care and/or 
specialist care

RED or LED
followed by weight maintenance diet

VLED or RED/LED with 
pharmacotherapy

followed by weight maintenance 
diet ± pharmacotherapy

VLED
followed by weight 
maintenance diet

VLED ± 
pharmacotherapy
followed by weight 
maintenance diet

± pharmacotherapy

NoYes

Target weight loss >10% Target weight loss >15%

Primary care and/or 
specialist care

Specialist care

VLED
followed by weight 
maintenance diet

VLED ±  
pharmacotherapy
followed by weight 
maintenance diet

± pharmacotherapy

VLED ± pharmacotherapy
followed by weight maintenance diet

VLED ± pharmacotherapy
followed by weight maintenance diet
± pharmacotherapy

Bariatric surgery
followed by weight maintenance diet ± pharmacotherapy

Yes

Does the patient have obesity-related complications (e.g. diabetes, obstructive sleep apnoea, nonalcoholic fatty liver disease)?

If weight loss is not maintainedIf the target weight loss is not achieved or if weight loss is not maintained

If the target weight loss is not achieved

Management of patients with obesity
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the target 15 kg weight loss or more. Although 
the number of participants who maintained 
sustained weight loss reduced over the next 
year, there was still evidence of a benefit, with 
36% of those in the intervention arm remain-
ing in type 2 diabetes remission. This pivotal 
trial provides evidence, that beyond a drop in 
body weight, lifestyle intervention can facilitate 
remission of type 2 diabetes.

Physical activity should always be encour-
aged in conjunction with dietary interven-
tional strategies, with key objectives tailored 
to individuals and available resources. Stand-
ard recommendations include 150 minutes 
of moderate-to-vigorous intensity exercise 
per week; however, exercise physiologists 
recommend avoiding a prescribed amount 
of physical activity or setting unacheivable 
goals and focusing instead on activities the 
patient enjoys, such as dancing, yoga or swim-
ming. There is strong evidence linking phys-
ical inactivity with an increased risk of many 
adverse health conditions. Globally, physical 
inactivity is associated with 9% of premature 
mortality, meaning over five million deaths 
per year could be prevented. There is strong 
evidence linking physical inactivity with an 
increased risk of many adverse health con-
ditions and, globally, physical inactivity is 
associated with 9% of premature mortality.13 
For those with obesity and type 2 diabetes, 
studies of physical activity interventions have 
shown that early intervention can prevent or 
ameliorate weight gain and its health conse-
quences, while also improving insulin sen-
sitivity and reducing blood glucose levels 
(Table 1).14 For those on insulin, basal require-
ments can reduce as much as 30% after 
high-intensity interval exercise. As such, close 
glucose monitoring is required to make 
appropriate adjustments to treatment regi-
mens when physical activity is planned.15

Although lifestyle interventions have 
demonstrated benefits in morbidity and mor-
tality, the LookAHEAD trial highlights the 
complexity of the relationships among weight 
loss, glycaemic control and cardiovascular 
(CV) outcomes for  individuals with type 2
diabetes.16 Despite achieving significant and 
sustained weight loss through caloric restric-
tion and increased physical activity over an
almost 10-year period trial participants did

not have a statistically significant reduction 
in CV events. However, the intervention did 
lead to positive outcomes, including improved 
glycaemic control, blood pressure and lipid 
levels, as well as a higher rate of achieving 
and maintaining clinically significant weight 
loss. Some of these findings may relate to the 
unblinded nature of the study, in addition to 
the potential selection bias in the inclusion 
of more health-conscious patients. Regard-
less, these findings underscore the intricate 
interplay of factors in shaping CV outcomes 
within the context of lifestyle interventions 
for people with type 2 diabetes.

Very low energy diets
Although the sustained rate of type 2 diabetes 
remission in DiRECT was reassuring, there 
was a trend towards weight regain during the 
follow-up period. An analysis of eight 
high-quality weight loss studies showed that, 
without continued intervention, weight regain 
occurred in most people.17 Strategies that are 
easy to implement facilitate ongoing low caloric 
intake and a reduction in weight regain. Very 
low energy diets (VLEDs) are useful in reduc-
ing intake by providing 800 calories per day 
while ensuring the patient still has adequate 
intake of essential vitamins, minerals and 
amino acids. The low carbohydrate content of 
VLEDs induces a mild ketosis after two-to-
three days. Despite their efficacy, the practical 
implementation of these diets necessitates 
careful consideration of individual circum-
stances and challenges; a substantial propor-
tion of patients face difficulties adhering to 
and managing VLEDs. Reduced energy diets 
and low energy diets also exist as milder alter-
natives to VLEDs. Certain patients may be 
unsuitable for VLEDs, including those at risk 
of malnutrition or ketoacidosis (e.g. individuals 
prescribed a sodium-glucose cotransporter-2 
[SGLT-2] inhibitor), individuals with a history 
of eating disorders and pregnant or lactating 
women. Patients undertaking VLEDs may 
experience fluctuations in glucose levels, neces-
sitating careful monitoring and potential 
adjustments to medication. 

Despite these considerations, the benefits 
of the anorexic effects of VLEDs make them 
a noteworthy consideration in managing 
type 2 diabetes and obesity. VLEDs should 

be considered as an initial weight loss strategy 
if supervised lifestyle interventions have been 
unsuccessful in reducing weight or if rapid 
weight loss is required (e.g. prior to bariatric 
or general surgery conditional on weight loss). 
Physical activity should be encouraged in 
those following a VLED, and VLEDs can be 
safely used in conjunction with other weight 
loss strategies. Intermittent use can also assist 
in the long-term management of obesity.

Pharmacotherapy
Although the above lifestyle strategies can 
help to lower body weight and induce type 2 
diabetes remission, maintaining long-term 
weight loss with lifestyle interventions alone 
is difficult.18 Pharmacotherapy can assist 
patients to manage weight loss and weight 
maintenance. A significant barrier to ongoing 
pharmacotherapy use in Australia remains 
cost, as the long-term use of medications for 
weight loss is expensive and cost prohibitive 
for many people. Sadly, the management of 
obesity is strongly dictated by affordability. 

 In Australia, the five antiobesity medica-
tions currently approved by the TGA for 
patients with obesity, or patients who are 
overweight with medical comorbidities are: 

Benefits of weight loss10

0–5% weight loss 
• Hypertension 
• Hyperglycaemia 

5–10% weight loss 
• Prevention of type 2 diabetes
• Polycystic ovarian syndrome
• Dyslipidaemia 
• Asthma/airways disease
• Nonalcoholic fatty liver disease

10–15% weight loss 
• Cardiovascular disease 
• Urinary stress incontinence 
• Nonalcoholic steatohepatitis 
• Obstructive sleep apnoea syndrome
• Gastro-oesophageal reflux disease 
• Knee osteoarthritis 

>15% weight loss
• Type 2 diabetes remission
• Cardiovascular mortality 
• Heart failure with preserved ejection

fraction
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orlistat, phentermine, combination naltrexone/
bupropion, liraglutide and semaglutide 
(Table 2).19 Semaglutide is not currently recom
mended as a new prescription for patients in 
Australia, due to ongoing global shortages and 
supply issues. 

Orlistat
Orlistat induces weight loss by inhibiting 
gastric and pancreatic lipases, which prevents 
the hydrolysis of triglycerides, thereby 
reducing the absorption of free fatty acids. 
Apart from its beneficial effects on weight, 
no direct glucose-lowering effects have been 
recognised with the use of orlistat. 

Phentermine
Phentermine is an adrenergic agonist that 
increases the release of noradrenaline in the 
lateral hypothalamus. It is thought to induce 
weight loss through the inhibition of neuro-
peptide Y, which is involved in processes of 
hunger perception; however, the precise bio-
chemical mechanism is not fully understood. 
As with orlistat, the use of phentermine has 
shown no direct glucose-lowering effects. 

Naltrexone/bupropion
Although the exact neurochemical effects of 
naltrexone/bupropion are not fully under-
stood, bupropion directly increases pro-
opiomelanocortin (POMC) activity, and 
naltrexone indirectly increases POMC activity 
by blocking a natural negative feedback loop.20 
Its direct administration into the brain in mice 
reduces food intake by altering the mesolimbic 
circuit in the brain and increases the firing rate 
of POMC neurons associated with regulation 
of appetite. In people with established type 2 
diabetes, a 12-month trial of naltrexone/
bupropion was found to reduce HbA1c by 
0.6 mmol/mol in participants who had attained 
5% body weight loss in the first 16 weeks and 
achieved a 9% body weight loss at 12 months.21 

Liraglutide and semaglutide
The Australian Diabetes Society, Australian 
and New Zealand Obesity Society and Royal 
Australian College of General Practitioners 
recommend the early use of the glucagon-like 
peptide-1 receptor agonists (GLP-1RAs) 
liraglutide and semaglutide for the 

management of diabetes and obesity.22,23 The 
primary mechanism of action of GLP-1RAs 
involves the activation of the incretin pathway, 
which acts  on the central nervous system to 
reduce appetite, resulting in reduced food 
intake and subsequent weight loss.24 Incretin- 
based therapy with GLP-1RAs stimulates 
insulin release from pancreatic beta cells and 
results in the reduction of body weight and 
blood glucose levels in people with type 2 dia-
betes.19 In patients with obesity, a 56-week 
treatment with liraglutide 3 mg resulted in a 
cumulative reduction in the risk of developing 
type 2 diabetes, as well as a mean body weight 
loss of 8.4 kg.25 In those with established pre
diabetes and obesity, liraglutide administered 
for three years led to a threefold increase in the 
likelihood of normoglycaemia.26 After a 
30-week treatment course, liraglutide resulted 
in a reduction in HbA1c of 1.55 mmol/mol and 
mean body weight loss of 4.53 kg.27 

Semaglutide 1 mg administered once-
weekly by subcutaneous injection was found 
to lower body weight and sustain body weight 
reduction over a two-year trial period, with 
up to two-thirds of patients achieving a 
clinically meaningful reduction of at least 
5% of their initial body weight.27 In addition 
to weight loss, semaglutide 1 mg is shown to 
have substantial potential in treating hyper
glycaemia. Multiple head-to-head trials have 
shown its superior glucose-lowering efficacy 
compared with dipeptidyl peptidase-4 

inhibitors, SGLT-2 inhibitors and other 
GLP-1RAs, with a mean HbA1c reduction of 
1.5 to 1.8 mmol/mol and a HbA1c of less 
than  7 mmol/mol in 80% of patients.28-31 
Additionally, multiple studies on GLP-1RAs 
have demonstrated reductions in CV risk, with 
up to 26% risk reduction in patients with high 
CV risk.27,32-34 

In people with obesity and heart failure 
with preserved ejection fraction, semaglutide 
reduces heart failure symptoms and body 
weight and increases the duration of a six-
minute walk test.35 Further, a trial of the effect 
of semaglutide on the progression of renal 
impairment in people with type 2 diabetes and 
chronic kidney disease (FLOW) was recently 
stopped early after an interim analysis revealed 
a positive outcome for semaglutide-treated 
participants. Results are expected in 2024  
(ClinicalTrials.gov identifier: NCT03819153).

Tirzepatide
Tirzepatide, a new incretin-based therapy 
involving the activation of both the GLP-1 and 
gastric inhibitory polypeptide, has recently 
become available in Australia. Although it is 
currently only TGA approved for type 2 dia-
betes, it presents compelling prospects for the 
effective management of both obesity and 
diabetes. Compelling evidence also suggests a 
potential deceleration in the progression of 
chronic kidney disease.36 In the future, dual or 
even triple incretin-based therapy is expected 

Table 1. Effect of exercise modalities on health outcomes in type 2 diabetes14

Health outcome

Exercise modality

Aerobic exercise Resistance 
exercise

Flexibility 
exercise

Balance 
exercise

Glycaemic 
control

+++ ++ – –

Cardiovascular 
risk reduction

+++ + – –

Mental health +++ + – –

Balance + + ++ +++

Muscle strength + +++ – +

Bone health + +++ – –

Key: +++ = strong benefit; ++ = moderate benefit; + = minor benefit; – = no benefit.
Reproduced with permission from The Royal Australian College of General Practitioners from: Williams A, Radford J, O’Brien J, 
Davison K.  Aust J Gen Pract 2020; 49: 189-193.14

PERSPECTIVE  CONCURRENT MANAGEMENT OF TYPE 2 DIABETES AND OBESITY  CONTINUED

NOVEMBER 2023, VOLUME 12, NUMBER 4  EndocrinologyToday 25

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2023. https://endocrinologytoday.com.au/et/november-2023



to result in more potent weight loss effects. 
Notably, tirzepatide exhibited remarkable 
efficacy in a head-to-head comparison with 
the semaglutide 1 mg once-weekly regimen. 
Over a 40-week duration, the tirzepatide 15 mg 
once-weekly dosage resulted in an additional 
0.45 mmol/mol reduction in HbA1c levels 
beyond semaglutide.37 Furthermore, the impact 
on weight dynamics was equally impressive, 
with tirzepatide 15 mg once-weekly yielding 
a mean percentage body weight loss of 20.9% 
after a comprehensive 72-week treatment 
course in people with obesity and without  
type 2 diabetes.38 Beyond glycaemic control 
and weight management, clinical trials have 
unveiled further advantages, including 
improvements in blood pressure, low-density 
lipoprotein cholesterol level and albuminuria. 

Implications for weight management 
with other hypoglycaemic agents
Sodium-glucose contransporter-2 
inhibitors
Although SGLT-2 inhibitors are less effective 
than GLP-1RAs in reducing body weight, 

they have an important role in providing 
substantial CV protection in patients with 
heart failure and diabetes. SGLT-2 inhibitors 
have been shown to reduce the risk of com-
posite CV death or first hospitalisation for 
heart failure by 20%. Dapagliflozin and 
empagliflozin are PBS listed for adjunct 
therapy in patients diagnosed with heart 
failure (New York Heart Association class II, 
III or IV) with reduced ejection fraction (left 
ventricular ejection fraction <40%), even in 
the absence of diabetes.39 Empagliflozin is 
also PBS listed for adjunct therapy in those 
with heart failure with preserved ejection 
fraction, from 1 November 2023.

In patients diagnosed with renal impair-
ment (with or without diabetes), dapagli-
flozin was shown to reduce the decline in 
estimated glomerular filtration rate, end-
stage kidney disease and death from renal 
or CV causes by 39%.40 Dapagliflozin is PBS 
listed for proteinuric chronic kidney disease 
in addition to an ACE inhibitor or angioten-
sin receptor blocker.

Whether using an SGLT-2 inhibitor or a 

GLP-1RA, metformin should always be con-
sidered as first-line therapy to reduce insulin 
resistance. Although metformin is typically 
listed as a weight-neutral agent, it can pro-
mote weight loss in women with obesity and 
polycystic ovarian syndrome; however, it is 
not currently approved by the TGA for this 
indication.41

Insulin
Ideally, the management of type 2 diabetes 
should address the core metabolic derange-
ments of the disease, namely insulin resist-
ance and reduced insulin secretion. Beta cell 
loss is an intrinsic component of the patho-
genesis of type 2 diabetes and, despite the 
increasing availability of alternative glucose- 
lowering medications, insulin may still be 
required to achieve adequate glycaemic 
control in people with type 2 diabetes (as a 
direct insulin injection or through increased 
insulin production, secondary to sulfonyl
ureas). Although insulin can reduce the 
microvascular and macrovascular compli-
cations associated with poor glycaemic 

Table 2. Properties of medications with TGA approval for weight loss*

Drug 
properties

Phentermine Orlistat Naltrexone/bupropion Liraglutide Semaglutide

Administration Tablet Tablet Tablet Subcutaneous injection Subcutaneous injection

Starting dose 15 mg in the morning 120 mg three times a day 8 mg/90 mg daily 0.6 mg once daily 0.25 mg once weekly

Maximum 
dose

40 mg in the morning 120 mg three times a day 16 mg/180 mg twice a day 3 mg once daily 2.4 mg once weekly

Side effects •	 Hypertension
•	 Tachycardia
•	 Insomnia
•	 Restlessness
•	 Dry mouth
•	 Diarrhoea
•	 Constipation

•	 Steatorrhoea
•	 Fat-soluble vitamin 

deficiency

•	 Nausea
•	 Vomiting
•	 Dizziness
•	 Dry mouth
•	 Constipation
•	 Headache 
•	 Mood disturbance

•	 Nausea
•	 Vomiting
•	 Diarrhoea
•	 Constipation
•	 Pancreatitis
•	 Cholecystitis

•	 Nausea
•	 Vomiting
•	 Diarrhoea
•	 Constipation
•	 Abdominal pain
•	 Headache 
•	 Dizziness 

Mechanism of 
action

•	 Sympathomimetic
amine with significant
anorectic activity 

•	 Major effects on the
dopaminergic and 
noradrenergic 
nervous systems

•	 Acts as an appetite
suppressant

Potent, specific and 
reversible long- acting 
inhibitor of pancreatic 
lipases preventing 
complete ingestion of 
fat leading to faecal 
excretion

Naltrexone blocks 
opioid-mediated 
pro-opiomelanocortin 
auto-inhibition to 
suppress appetite

•	 Stimulates 
glucose-dependent 
insulin secretion

•	 Inhibits glucagon 
release and gastric 
emptying

•	 Suppresses appetite 
centres in the brain

•	 Stimulates 
glucose-dependent 
insulin secretion

•	 Inhibits glucagon 
release and gastric 
emptying

•	 Suppresses appetite 
centres in the brain

* Available at the time of publication.
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control, this is usually to the detriment of the patient’s body weight 
which generally increases. Insulin stimulates lipogenesis, inhibits 
protein catabolism and slows basal metabolism, thereby promoting 
fat mass gain. In combination with the abnormal peripheral admin-
istration route of insulin, these effects lead to reductions in energy 
metabolism and the well-known weight gain seen with insulin-
dependent diabetes.42

Bariatric surgery
Weight-loss surgery is an important inclusion in the clinician’s arma-
mentarium for the management of obesity and diabetes. Compared 
with other management strategies, weight-loss surgery is associated 
with long-term reductions in overall mortality, as well as decreased 
incidences of diabetes, myocardial infarction, stroke and cancer.43 
Australian and New Zealand Obesity Society guidelines and Royal 
Australian College of General Practitioners guidelines recommend 
considering weight-loss surgery for people with a BMI greater 
than  35 kg/m2 and type 2 diabetes, or people with a BMI greater than  
40 kg/m2 who are at high risk of developing type 2 diabetes when lifestyle 
interventions and medical therapy have been unsuccessful. The most 
common types of weight-loss surgery in Australia are gastric bypass 
(mini loop or Roux-en-Y) and sleeve gastrectomy.44 Although frequently 
performed in previous years, gastric banding is now uncommon due 
to its high failure rate and requirement for repeat procedures. 

Many people with type 2 diabetes will experience improvement 
or normalisation of blood glucose levels after surgery, mandating 
close monitoring of medications in the postoperative period. These 
procedures do carry associated surgical and nutritional deficiency 
risks, with patients needing long-term monitoring of metabolic 
parameters, nutritional intake and bone health. Many patients who 
undergo weight-loss surgery do experience weight regain and remain 
at high risk of diabetes recurrence. With the advent of potent 
incretin-based therapies, it remains unclear whether pharmacotherapy 
should be mandated prior to consideration for surgery. 

Conclusion
Diabetes and obesity are two of the highest contributors to the burden 
of chronic disease in Australia. A multipronged approach to tackling 
these interrelated conditions through weight loss can target the core 
metabolic derangements in both conditions and improve long-term 
morbidity and mortality. Lifestyle interventions paired with effective 
pharmacotherapy options have shown significant improvements in 
inducing weight loss and type 2 diabetes control. Such strategies 
should be considered early; ideally, before the development of comor-
bidities associated with type 2 diabetes and obesity.� ET
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