
©
 S

TE
VE

/S
TO

CK
.A

D
O

B
E.

CO
M

T ype 2 diabetes is a complex, chronic health condition affect­
ing over 500 million people globally and 1.3 million people 
in Australia.1,2 Cardiovascular disease (CVD) remains the 
leading cause of morbidity and mortality in people with 

diabetes.3 Atherosclerotic cardiovascular disease (ASCVD) includes 
coronary heart disease (CHD), cerebrovascular disease and peripheral 
arterial disease. Type 2 diabetes is frequently associated with multiple 
comorbidities that increase ASCVD risk, including hypertension, 
dyslipidaemia, smoking and obesity. Optimal cardiovascular man­
agement involves an individualised, multifactorial approach that 
appropriately targets modifiable ASCVD risk factors. This article 
discusses the current recommendations for ASCVD risk management 
in type 2 diabetes, highlighting recent changes.

Cardiovascular risk assessment
Calculating a patient’s CVD risk helps determine the need for and 
intensity of therapy. Risk can be calculated using the Australian 
absolute cardiovascular disease risk calculator, which is based on 
the Framingham Risk Equation and estimates the risk of a patient 
experiencing a CVD event within the next five years (www.cvdcheck.
org.au). People older than 65 years of age with type 2 diabetes are 
considered to be at high CVD risk according to the current Aus­
tralian Guidelines from the National Vascular Disease Prevention 
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Type 2 diabetes is associated with increased cardiovascular 
risk, with traditional management focusing on lifestyle 
modifications and management of lipid levels and blood 
pressure. The management of cardiovascular risk in type 2 
diabetes has evolved rapidly in recent years, with strong 
clinical evidence supporting lower lipid targets and the use 
of newer antihyperglycaemic agents, which have shown 
cardiovascular benefits independent of their glycaemic effects.

Key points
•	Cardiovascular disease is a major health issue for people living

with type 2 diabetes.
•	 Early and aggressive guideline-based management of modifiable 

cardiovascular risk factors improves health outcomes. 
•	Stratification of cardiovascular risk involves the use of CVD 

risk calculators, thorough clinical assessment and, in selected 
patients, a coronary artery calcium score.

•	GPs have an essential role in guiding and educating patients
on the importance of cardiovascular risk management. 

•	As part of routine diabetes management, GPs and all involved
in the care of people with diabetes, should regularly reassess 
cardiovascular risk factors and intensify treatment as 
required.

•	Sodium-glucose cotransporter-2 inhibitors and glucagon-like 
peptide-1 receptor agonists improve cardiovascular outcomes 
and should be considered for all people with type 2 diabetes, 
particularly those at high risk.
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Alliance (NVDPA).4 It is therefore not necessary to calculate risk 
in these patients. Chronic kidney disease is also recognised as an 
independent risk factor for CVD. Diabetic nephropathy affects about 
20 to 40% of people with diabetes.5 Those with diabetes and micro­
albuminuria (urinary albumin excretion >20 mcg/minute or urinary 
albumin to creatinine ratio >2.5 mg/mmol for men and >3.5 mg/mmol 
for women) are also clinically classified as having a high risk for 
CVD.4 Importantly, CVD risk in socioeconomically disadvantaged 
and ethnic groups, including the Aboriginal and Torres Strait Islander 
population, is underestimated. Any calculated estimate of risk should 
be considered the minimum in these groups. The Figure outlines 
the method for risk calculation, including clinical determinants 
of risk.4 

In people with diabetes, this simplistic approach to risk assess­
ment inadequately estimates risk, as the influence of disease duration 
and presence of diabetic complications are not considered. It can 
also fail to identify those with silent ischaemia.6,7 Several interna­
tional guidelines now consider additional diabetes-specific risk 
factors when determining CVD risk.8,9 The National Heart Foun­
dation of Australia recommends using the coronary artery calcium 
score to further delineate the CVD risk for moderate- and selected 
low-risk patients in whom reclassification would change 

management.10 An Agatston score (density 
of calcification in a given coronary artery) 
over 99 Agatston units indicates high absolute 
risk with the need for preventative treatment. 
The score is validated in people aged between 
40 and 70 years.

Cardiovascular risk management
An individualised, patient-centred approach 
with shared decision-making is recommended 
for ASCVD risk management. GPs should 
discuss with patients their diagnosis, associ­
ated health risks and management goals. This 
will assist patients to take ownership of their 
long-term diabetes management and is likely 
to result in improved patient outcomes.

Lifestyle modifications
Lifestyle optimisation is appropriate for all 
people with diabetes to improve ASCVD risk 
factors. A brief summary follows, with 
detailed advice available in The Royal Aus­
tralian College of General Practitioners’ 
Management of type 2 diabetes: A handbook 
for general practice and Table 1.4,8,9,11,12

Diet and exercise
A nutritionally balanced, low-calorie diet with 
increased physical activity is recommended 
for weight loss. The Look AHEAD (Action 

for Health and Diabetes) trial found that patients who followed an 
intensive diet and exercise intervention program improved the 
likelihood of achieving their glycaemic, blood pressure and lipid 
targets, although there was no impact on overall survival or cardio­
vascular mortality.13 Involving a dietician and exercise physiologist 
should always be considered. Weight loss medications and metabolic 
or bariatric surgery can also be considered.11

Smoking and vaping
Smoking contributes to the progression of atherosclerosis and 
CVD. Smoking cessation should be strongly and repeatedly encour­
aged. A combination of medications and multi-session behavioural 
interventions, such as Quitline, gives patients the best chance of 
successfully quitting.14,15 Vaping should also be discouraged 
because of the potential health risks and increased likelihood of 
smoking.11,16 

Blood pressure management
Treatment of hypertension reduces cardiovascular events and all-
cause mortality in people with diabetes.17 Patients should have their 
blood pressure monitored at each review. A blood pressure target 
below 130/80 mmHg is recommended for all patients with diabetes 

Clinically determined high risk
•	 Diabetes and age >60 years
•	 Diabetes with microalbuminuria 

(>20 mcg/minute or urinary 
albumin: creatinine ratio  
>2.5 mg/mmol for men,  
>3.5 mg/mmol for women)

•	 Moderate or severe chronic 
kidney disease (persistent 
proteinuria or estimated 
glomerular filtration rate  
<45 mL/min/1.73 m2)

•	 A previous diagnosis of familial 
hypercholesterolaemia 

•	 Aboriginal and Torres Strait 
Islander descent and aged  
>74 years

Consider if risk reclassification is clinically 
appropriate
•	  Any additional diabetes-specific risk factors?

–	 duration of diabetes >10 years
–	 target organ damage (albuminuria  

>30 mcg/mg of creatinine, eGFR  
<60 mL/min/1.73 m2, retinopathy, 
neuropathy and reduced ankle brachial 
index <0.90)

•	 Consider assessment of coronary artery 
calcium score for individuals in whom 
reclassification will change management 

High risk
 >15% 

Absolute CVD risk assessment

Low risk 
<10%

Moderate risk
 10 to 15%

No Framingham Risk Equation*

Figure. Recommended steps for determining ASCVD risk in people with type 2 diabetes.4,8-10 
Abbreviations: CVD = cardiovascular disease; eGFR = estimated glomerular filtration rate.
* The Australian absolute cardiovascular disease risk calculator, which is based on the Framingham Risk Equation, is available 

online at: www.cvdcheck.org.au. 
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Table 1. Recommended management of ASCVD risk in patients with type 2 diabetes*

Management Risk of CVD

Low Moderate High Established CVD

Lifestyle management Diet
•	 Encourage a nutritionally balanced diet high in fibre and low in salt and saturated fats
•	 Limit alcohol consumption

Weight loss 
•	 Target BMI <25 kg/m2

•	 Offer intensive low-calorie weight loss programs if indicated
•	 Consider bariatric surgery for high-risk individuals with obesity who are unable to maintain weight loss

Physical activity
•	 Encourage 50 minutes of moderate-intensity aerobic activity a week and incorporate resistance and strength training
•	 Limit sedentary behaviour

Smoking cessation
•	 Repeatedly encourage cessation, offer counselling programs and nicotine replacement therapy

Psychosocial stressors
•	 Assess mental health and offer support services

Blood pressure 
management

•	 Commence blood pressure treatment unless clinically contraindicated
•	 Blood pressure target <130/80 mmHg, or as tolerated, including for patients with early-onset type 2 diabetes
•	 Medications include an ACE inhibitor or ARB (dual use is contraindicated); add a second agent if targets are not met 

(e.g. calcium channel blocker, diuretic)

Lipid management Diet and lifestyle 
measures

•	 Three- to six-month trial of 
lifestyle factors, unless the 
patient has additional risk 
factors† 

•	 If medications required, 
manage according to 
high-risk or established CVD 
pathway

•	 Commence lipid-lowering therapy immediately‡

•	 Medications
– first-line: statin 
– escalate to include ezetimibe and/or PCSK-9 inhibitor  

        if targets are not met

Target: LDL-cholesterol level 
<1.8 mmol/L (70 mg/dL)

Target: LDL-cholesterol level 
<1.8 mmol/L (70 mg/dL) 
and ≥50% reduction

Target: LDL-cholesterol level 
<1.4 mmol/L (55 mg/dL) 
and ≥50% reduction

Glycaemic control and 
novel agents

HbA1C target
•	 <7.0% is appropriate for most patients
Glycaemic control
•	 Optimise lifestyle factors
•	 Metformin for first-line pharmacological therapy

Novel agents
•	 Consider SGLT-2 inhibitors or GLP-1 receptor agonists in patients who do not meet HbA1C targets and in all high-risk 

and established CVD groups to reduce future cardiovascular events and mortality
•	 SGLT-2 inhibitors also recommended for all patients with heart failure

Screening, risk 
reassessment and 
treatment 
intensification

•	 Assess HbA1c every three to six months
•	 Check blood pressure, BMI and lipid profile and screen for foot complications at least six-monthly
•	 Screen for peripheral neuropathy and nephropathy (e.g. urine ACR, creatinine level, eGFR) and recheck lifestyle 

factors at least annually 
•	 Retinopathy screening every one to two years; intensify treatment as needed

Reassess ASCVD 
risk in two years

Reassess ASCVD risk in six to 
12 months

Reassess ASCVD risk as clinically indicated

Abbreviations: ACE = angiotensin-converting enzyme; ACR = albumin to creatinine ratio; ARB = angiotensin receptor blocker; AS = atherosclerotic; BMI = body mass index;  
CVD = cardiovascular disease; eGFR = estimated glomerular filtration rate; GLP-1 = glucagon-like peptide-1; PCSK-9 = proprotein convertase subtilisin/kexin type 9;  
SGLT-2 = sodium-glucose cotransporter-2.
* Recommendations are based on patients’ absolute ASCVD risk and are a consensus of both Australian and international guidelines.4,8,9,11,12

† Blood pressure >160/100 mmHg, family history of premature CVD or South Asian, Middle Eastern, Māori or Pacific Islander descent. 
‡ Consider statin therapy in people with diabetes aged older than 40 years with evidence of target organ disease and an LDL-cholesterol level above 2.6 mmol/L as long as pregnancy  
is not being planned. 
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clinically safe, regardless of their risk category.4,8,9 An angiotensin- 
converting enzyme (ACE) inhibitor or angiotensin receptor blocker 
(ARB) is recommended as first-line antihypertensive therapy, given 
their renal-protective effects.8,18,19 If monotherapy does not sufficiently 
reduce blood pressure, a second agent from a different pharmaco­
logical class should be added, such as a calcium channel blocker, 
low-dose thiazide or thiazide-like diuretic.10 ACE inhibitors and 
ARBs should not be coprescribed.20 Patients should also be monitored 
for adverse side effects including hypotension, syncope, acute kidney 
injury and electrolyte disturbances.

Lipid management
LDL cholesterol
Accumulation of LDL and other cholesterol-rich lipoproteins in 
arterial walls promotes plaque formation and atherosclerosis. Strong 
clinical evidence supports the efficacy of statins in people with 
diabetes for both primary and secondary prevention.21-23 A meta-
analysis of 170,000 patients (with and without diabetes) involved in 
26 randomised clinical trials of statins showed that every 1 mmol/L 
reduction in LDL cholesterol translated to a 10% reduction in all-
cause mortality.24 With more effective and clinically proven therapies 
becoming available, recommended LDL targets have continued to 
fall over time. From a safety perspective, there is no evidence that a 
low LDL-cholesterol level is harmful.25 

Statins are first-line pharmacological therapy.8 Treatment should 
aim to reduce LDL-cholesterol levels by at least 50% from baseline, 
with a target below 1.8 mmol/L for those at high risk of CVD and 
below 1.4 mmol/L for patients with known CVD. If these targets are 
not able to be achieved on statin alone, or statin use is contraindicated, 
ezetimibe or a proprotein convertase subtilisin/kexin type 9 (PCSK-9) 
inhibitor should be added.8 PCSK-9 therapies are now more firmly 
indicated in people with diabetes not achieving appropriate LDL-
cholesterol levels and represent an important improvement in lipid 
management.26 A new antisense PCSK-9 molecule may soon be 
available and could represent a major advance in the management 
of hyperlipidaemia.27

The recent CLEAR Outcomes trial also showed promising results 
for bempedoic acid, an adenosine triphosphate citrate lyase inhibitor. 
Treatment in statin-intolerant patients resulted in reduced LDL-
cholesterol levels and a lower risk of major adverse cardiovascular 
events.28 

For young adults (aged <40 years) with type 2 diabetes, absolute 
CVD risk calculators may not accurately capture the patient’s true risk. 
Early and aggressive treatment of cardiovascular risk factors is 
recommended to reduce the lifetime risk of coronary artery disease in 
these patients. The European Society of Cardiology Guidelines recom­
mend considering commencing statins in this group if there is evidence 
of target organ damage, such as microalbuminuria, retinopathy, neu­
ropathy or an LDL-cholesterol level above 2.6 mmol/L.8 Australian 
Guidelines recommend initiating lipid-lowering medication for people 
aged 18 to 30 years with type 2 diabetes and LDL-cholesterol levels 
above 3.4 mmol/L, with a target below 2.6 mmol/L.29

Familial hypercholesterolaemia should be considered in patients 
with a total cholesterol level over 7.5 mmol/L. If suspected, genetic 
analysis can be undertaken allowing for family tracing and the 
early identification of this disorder in asymptomatic relatives.

Patients who develop diabetes after the age of 70 years will have 
less lifetime benefit from therapy and this may not be indicated. The 
need for therapy in this group should be determined on an individual 
basis and, if started, lower doses are indicated and monitoring for 
renal impairment and drug interactions is important.

Triglycerides
Pharmacotherapy is recommended for patients with type 2 diabetes 
at high risk of CVD and with fasting triglyceride levels above 
2.3 mmol/L, despite lifestyle optimisation. If the LDL-cholesterol 
level is also elevated, statins are the first-line choice. Fibrates and 
omega-3 fatty acids, at a recommended dose of 4 g per day, are 
second-line therapies that can be used in conjunction with statins. 
However, these agents are the preferred therapies either alone or in 
combination to treat severe hypertriglyceridaemia. In this situation, 
the aim of therapy is to lower the risk of pancreatitis, not CVD. The 
use of fibrates has also been shown to reduce the rate of progression 
of retinal disease in people with diabetes.30,31

Glycaemic control
Optimal glycaemic control in type 2 diabetes is associated with a 
reduced risk of microvascular complications (retinopathy, nephrop­
athy and neuropathy). A glycated haemoglobin target below 7% is 
recommended for most adults.32 Lifestyle or dietary changes alone 
are often insufficient. Metformin remains the first-line treatment 
for patients with newly diagnosed type 2 diabetes and is generally 
well tolerated, with a low risk of hypoglycaemia.11 It has been shown 
to reduce the rate of CVD, although only in a small number (n = 342) 
of overweight patients (BMI >31 kg/m2) after many years (10 years) 
of therapy.33 However, several larger clinical trials failed to show a 
cardiovascular benefit from tight glycaemic control and in some 
studies, intensive glycaemic control was associated with increased 
hypoglycaemic events and mortality.34 

Second-line antihyperglycaemic agents
If glycaemic targets have not been met on metformin, additional 
therapies should be added. In Australia, this includes sodium-glucose 
cotransporter-2 (SGLT-2) inhibitors, glucagon-like peptide-1 (GLP-1) 
receptor agonists, dipeptidyl-peptidase-4 (DPP-4) inhibitors, sul­
fonylureas (SUs), thiazolidinediones (TZDs) and insulin. DPP-4 
inhibitors, SUs, TZDs and insulin have not been shown to reduce 
the rate of CVD events despite improving glycaemic control, with 
aggressive therapy with these agents increasing cardiovascular 
morbidity and mortality.35,36 

A meta-analysis of over 400,000 patients with type 2 diabetes 
showed that SGLT-2 inhibitors and GLP-1 receptor agonists had 
cardiovascular benefits, including reduced all-cause mortality, 
cardiovascular mortality, nonfatal myocardial infarction and kidney 
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failure.37 Given the high burden of CVD in patients with type 2 
diabetes, several guidelines now recommend including at least one 
of these agents in the management of type 2 diabetes in patients at 
high risk of CVD or with established ASCVD, regardless of their 
glycated haemoglobin level.8,9,11,12

SGLT-2 inhibitors
SGLT-2 inhibitors include the oral agents empagliflozin, dapagli­
flozin and ertugliflozin that act by reducing renal tubular glucose 
reabsorption and increasing glycosuria. The EMPA-REG (Empag­
liflozin, Cardiovascular Outcome and Mortality in Type 2 Diabetes) 
study was the first trial to show a reduced rate of cardiovascular 
mortality and reduction in hospitalisation for heart failure.38 
Subsequent studies with other SGLT-2 inhibitors have confirmed 
some or all of these benefits in various populations, including 
patients without diabetes.36 Importantly, all these therapies slow 
the rate of deterioration of renal function in patients with type 2 
diabetes when compared with placebo. 

Potential side effects of SGLT-2 inhibitors are noted in Table 2.38-40 
SGLT-2 inhibitors alone or in combination with metformin do not 
cause hypoglycaemia, but will potentiate this risk when added to 
insulin or sulfonylureas. The dose of those therapies may need to be 
reduced by 20 to 50%. 

GLP-1 receptor agonists
The GLP-1 receptor agonists liraglutide, semaglutide and dulaglutide 
are available in Australia. The latter two are PBS-listed and most 
commonly used and their potential side effects are summarised in 
Table 3.41,42 They are administered by weekly subcutaneous injection. 
GLP-1 receptor agonists mimic endogenous GLP-1 to enhance insulin 
secretion and inhibit glucagon secretion from pancreatic islet cells. 
GLP-1 receptor agonists have a central effect on the hypothalamus 
to suppress appetite. This may be their most important therapeutic 
action. GLP-1 receptor agonists also delay gastric emptying, further 
contributing to early satiety. They have a significant effect on glycaemic 
control and can result in meaningful weight loss. 

Table 2. Clinical benefits and potential side effects of common SGLT-2 inhibitors used in Australia38-40

Drug, study, cohort Key clinical outcomes Recommended dose for  
type 2 diabetes

PBS-approved 
indication* 

Side effects/
contraindications

Empagliflozin

Trial:
EMPA-REG 
OUTCOME38

Cohort: type 2 
diabetes with 
established CVD

•	 Weight loss
•	 Improved glycaemic control
•	 Reduction in MACE
•	 Reduced all-cause 

mortality
•	 Reduced rates of heart 

failure-related 
hospitalisation

•	 Renoprotective effects

•	 Initial: 10 mg orally once 
daily

•	 Maximum: 25 mg orally 
once daily

•	 Not recommended if  
eGFR <30 mL/min/1.73 m2

•	 Treatment of type 2 
diabetes in 
combination with 
metformin, sulfonylurea 
or insulin, in patients 
with HbA1c >7% on a 
single agent OR

•	 Treatment of chronic 
HFrEF

Adverse effects
•	 Transient reduction in renal 

function common on initiation 
•	 Genital yeast infections  

(5% increased risk)
•	 Fournier’s gangrene (rare) 
•	 Polyuria, volume depletion 

and subsequent hypotension
•	 Euglycemic diabetic 

ketoacidosis (rare <0.1%): 
recommended to withhold 
SGLT-2 inhibitors if the patient 
is not eating

•	 Increased hypoglycaemia risk 
if combined with sulfonylureas 
or insulin; dose reduction of 
these agents is 
recommended on initiation of 
an SGLT-2 inhibitor 

Contraindicated in people:
•	 with type 1 diabetes 

(significantly increased risk of 
ketoacidosis)

•	 who are pregnant or 
breastfeeding

•	 undergoing dialysis

Dapagliflozin

Trial:  
DECLARE-TIMI 5839

Cohort: type 2 
diabetes at high 
risk of CVD, or with 
established CVD

•	 Weight loss
•	 Improved glycaemic control
•	 Non-inferiority with respect 

to MACE
•	 Reduced rates of heart 

failure-related 
hospitalisation

•	 Renoprotective effects

•	 Initial: 5 mg orally once 
daily

•	 Maximum: 10 mg orally 
once daily

•	 Not recommended to 
commence if eGFR 
<25 mL/min/1.73 m2, but 
can continue if an existing 
medication

•	 Treatment of type 2 
diabetes in combination 
with metformin, 
sulfonylurea or insulin, 
in patients with HbA1c 
>7% on a single agent 

•	 Treatment of chronic 
HFrEF

•	 Treatment of chronic 
renal failure

Ertugliflozin

Trial: VERTIS CV40

Cohort: type 2 
diabetes with 
established CVD

•	 Weight loss
•	 Improved glycaemic control
•	 Non-inferiority with respect 

to MACE
•	 Reduced rates of heart 

failure-related 
hospitalisation

•	 Initial: 5 mg orally once 
daily

•	 Maximum: 15 mg, orally 
once daily

•	 Not recommended if  
eGFR <45 mL/min/1.73 m2

•	 Treatment of type 2 
diabetes in 
combination with 
metformin or 
sulfonylurea, in 
patients with HbA1c 
>7% on a single agent 

Abbreviations: CVD = cardiovascular disease; eGFR = estimated glomerular filtration rate; HBA1c = glycated haemoglobin; HFrEF = heart failure with reduced ejection fraction; MACE = major 
adverse cardiovascular events; SGLT-2 = sodium-glucose cotransporter-2. 
* Refer to PBS website for full criteria (www.pbs.gov.au).  
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Importantly, they are also associated with cardiovascular 
benefits. The first study to demonstrate a CVD benefit was the 
LEADER (Liraglutide Effect and Action in Diabetes: Evaluation 
of Cardiovascular Outcome Results) trial.43 Lower rates of cardio­
vascular and all-cause mortality, with nonsignificant reductions 
in nonfatal myocardial infarction, nonfatal stroke and heart 
failure-related hospitalisation were observed. Subsequently, trials 
with semaglutide and dulaglutide confirmed significantly reduced 
rates of cardiovascular events in people with diabetes with and 
without established CVD.41,42 

Several newer therapies targeting the GLP-1 receptor are in 
development and potentially may have greater therapeutic benefit. 
Tirzepatide is one of these newer molecules and has recently been 
approved by the TGA. It targets both the GLP-1 and glucose-
dependent insulinotropic polypeptide receptors. A phase three trial 
comparing tirzepatide with semaglutide (1 mg) showed tirzepatide 
to be superior in both glycaemic control and average weight loss. 
A 15 mg dose of tirzepatide resulted in average weight loss of 11.2 kg 
after 40 weeks, compared with a 5.7 kg loss with semaglutide.44 A 
CVD outcome trial is underway at several centres in Australia. The 
study is ongoing and results are not available at the time of writing 
this review.

Abdominal pain, nausea, vomiting and diarrhoea are known 
side effects of GLP-1 receptor agonists. Starting patients at an initial 
low dose, with slow up-titration, aids tolerance. DPP-4 inhibitors 
and GLP-1 receptor agonists both function to enhance GLP-1 activity 
and, therefore, should not be given in combination. 

The important unanswered clinical question is whether the 

cardiovascular benefits of a long-acting GLP-1 receptor agonist 
used in combination with an SGLT-2 inhibitor will provide 
additive CVD benefit. This is unlikely to be answered in an appro­
priately conducted randomised prospective clinical trial. However, 
the mechanism of action of the two drug classes is different, 
suggesting that the benefit is likely to be additive. An additive 
effective on glycaemic control has been confirmed, and their 
combined use for glycaemic control is justified in appropriate 
clinical situations.45  

Conclusion
Aggressive management of CVD risk is essential to prevent 
future cardiovascular events in people with type 2 diabetes. A 
multifactorial approach, with early treatment of CVD risk factors, 
achieves the best outcomes. Antihyperglycaemic therapies that 
reduce CVD risk, such as SGLT-2 inhibitors and GLP-1 receptor 
agonists, possibly in combination, are now part of established 
treatment.� ET 

References
A list of references is included in the online version of this article  

(www.endocrinologytoday.com.au).

COMPETING INTERESTS: Dr Wilkinson: None. Associate Professor d’Emden has 

served on national advisory boards for Eli Lilly, Boehringer Ingelheim, AstraZeneca, 

Novo Nordisk, Pfizer and Novartis; and is Principle Investigator on many of the major 

CVD outcome studies in diabetes, including EMPA-REG, LEADER, SURPASS-2 and 

SURPASS-CVD.

FEATURE  MANAGING CARDIOVASCULAR RISK IN TYPE 2 DIABETES  CONTINUED

Table 3. Clinical benefits and potential side effects of common GLP-1 receptor agonists used in Australia41,42

Drug, study, cohort Key clinical outcomes Recommended dose for 
type 2 diabetes

PBS-approved 
indication* 

Side effects/
contraindications

Dulaglutide

Trial: REWIND41

Cohort: type 2 diabetes 
at high risk of or with 
established CVD

•	 Reduced body weight
•	 Improved glycaemic control
•	 Reduction in MACE
•	 Reduced rates of nonfatal 

stroke
•	 Renoprotective effects

•	 Initial: 1.5 mg 
subcutaneously weekly

•	 Not recommended if  
eGFR <15 mL/min/1.73 m2

•	 Treatment of type 2 
diabetes in combination 
with metformin, 
sulfonylurea or insulin, 
in patients with HbA1c 
>7% on a single agent

Adverse effects
•	 Abdominal pain
•	 Nausea ± vomiting 
•	 Diarrhoea
•	 Gastroparesis
•	 Hypoglycaemia
•	 Diabetic retinopathy
•	 Tachycardia
•	 Cholelithiasis and 

cholecystitis
•	 Pancreatitis
Contraindication
•	 Do not use in conjunction 

with DPP-4 inhibitors  
(no added benefit due to 
similar mechanism)

Semaglutide

Trial: SUSTAIN 642

Cohort: type 2 diabetes 
at high risk of CVD

•	 Reduced body weight
•	 Improved glycaemic control
•	 Reduction in MACE 
•	 Reduced rates of nonfatal 

stroke
•	 Renoprotective effects

•	 0.25 mg subcutaneously 
weekly for the first four 
weeks; then 0.5 mg 
subcutaneously weekly for 
next four weeks; then 1 mg 
subcutaneously weekly

•	 Not recommended if  
eGFR <30 mL/min/1.73 m2

•	 Treatment of type 2 
diabetes in combination 
with metformin, 
sulfonylurea or insulin, 
in patients with HbA1c 
>7% on a single agent

Abbreviations: CVD = cardiovascular disease; DPP-4 = dipeptidyl-peptidase-4; eGFR = estimated glomerular filtration rate; HBA1c = glycated haemoglobin; GLP-1 = glucagon-like peptide-1;  
MACE = major adverse cardiovascular events. 
* Refer to PBS website for full criteria (www.pbs.gov.au).  
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