
T he prevalence of type 2 diabetes is increasing. The number 
of people living with diabetes in Australia has increased 
by almost 2.8-fold between 2000 and 2020, from 460,000 
to 1.3 million people.1 People with type 2 diabetes are at 

an increased risk of developing diabetes-associated complications. 
Although there is evidence that the rate of complications is 
declining, disease burden remains high due to increasing diabetes 
prevalence and greater longevity. Fortunately, there have been 
major advancements in the management of type 2 diabetes and 
diabetes-associated complications. This article outlines these 
recent advances in the investigation and management of type 2 
diabetes, with a focus on cardio-kidney health.

Investigations
Measurement of glycated haemoglobin (HbA1c) and blood glucose 
levels (BGL) is key to diagnosing type 2 diabetes and assessing 
glycaemic control. In asymptomatic patients, repeated testing 
with the following results are diagnostic of diabetes (Table 1):
•	 HbA1c level 6.5% or more (48 mmol/mol)
•	 fasting BGL 7 mmol/L or more
•	 random or two-hour oral glucose tolerance test BGL 

11.1 mmol/L or more. 
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    KEY POINTS
•	Type 2 diabetes is becoming increasingly prevalent and is 

associated with a high risk of developing cardiovascular and 
kidney diseases.

•	Measurement of glycated haemoglobin remains the gold 
standard for assessing glycaemic control, with a general 
target of less than 7% (53 mmol/mol), although this should 
be individualised to the person with type 2 diabetes.

•	Type 2 diabetes is increasingly associated with complications 
such as heart failure, cognitive impairment and depression, 
malignancy and fatty liver disease.

•	A multifactorial approach targeting glycaemic, blood pressure, 
lipid and weight control, as well as modifying lifestyle factors, 
are required for the optimal management of type 2 diabetes.

•	Sodium-glucose cotransporter-2 inhibitors should be used 
in people with type 2 diabetes who have established cardio
vascular disease (or who are at high risk of cardiovascular 
disease), heart failure or chronic kidney disease.

•	Finerenone, which has been recently PBS listed, offers 
renoprotection and should be used in conjunction with 
SGLT-2 inhibitors.

•	The introduction of tirzepatide to Australia as an agent to 
further manage type 2 diabetes and its associated metabolic 
abnormalities is eagerly anticipated. 

•	Type 2 diabetes remission can be achieved with significant 
weight loss in people who are overweight or obese, including 
from lifestyle changes and/or bariatric surgery.
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Advances in managing type 2 diabetes   continued 

For patients with type 2 diabetes, general 
management targets are:
•	 HbA1c level 7% or less (53 mmol/mol)
•	 fasting/preprandial BGL 4.0 to 

7.0 mmol/L
•	 postprandial BGL 5.0 to 10.0 mmol/L.

However, individualisation is required 
for some patients. This could include tighter 
targets for people with a shorter duration 
of type 2 diabetes taking metformin only, 
or less stringent targets for people with a 
long duration of diabetes and high compli-
cations burden who are taking insulin or 
have recurrent hypoglycaemia.

Complications screening
It is imperative that patients with type 2 
diabetes undergo regular screening for 
diabetes-associated complications 
(Table 2). Microvascular complications of 
type 2 diabetes include nephropathy, retin-
opathy and neuropathy. Macrovascular 
complications include stroke, myocardial 
infarction and peripheral vascular disease. 
Regular monitoring of glycaemia, blood 
pressure, lipid profiles, kidney function 
and urine albumin-creatinine ratio (ACR), 
as well as eye checks and feet examination, 
play a central role in preventing the devel-
opment and progression of diabetes- 
related complications. 

Routine screening for coronary artery 
disease is not recommended in asympto-
matic people, although a low threshold for 
investigation is recommended for patients 
with atypical cardiac symptoms or resting 
electrocardiogram abnormalities. Coronary 
calcium score or CT coronary angiography 
can be used to assess the risk of future car-
diovascular events in people with type 2 

diabetes. Heart failure is increasingly recog-
nised as a complication of type 2 diabetes. 
Routine screening with echocardiography 
in asymptomatic people is not considered 
cost effective and therefore is not used in 
clinical practice. The American Diabetes 
Association consensus guidelines promotes 
measurements of B-type natriuretic peptide 
or high-sensitivity cardiac troponin levels in 
symptomatic people with diabetes to help 
identify those at high risk of heart failure who 
need to proceed to echocardiography.2

Type 2 diabetes is associated with various 
other complications. Intracerebral micro-
vascular damage from type 2 diabetes has 
been linked with increased risk of ischaemic 
and haemorrhagic stroke, cognitive dys-
function and depression.3 Type 2 diabetes 
and obesity increase the risk of cancer, par-
ticularly endometrial, liver, breast, pancre-
atic and colorectal cancers,4 although cancer 
screening guidelines currently remain the 
same in people with or without diabetes. 
Type 2 diabetes is also associated with non-
alcoholic fatty liver disease, progression to 
nonalcoholic steatohepatitis and advanced 
fibrosis, and hepatocellular carcinoma. 
International guidelines suggest screening 
for nonalcoholic fatty liver disease with liver 
ultrasound, irrespective of liver enzyme 
levels, in patients with type 2 diabetes.5

Glycaemic management
A summary of the action, potential benefits 
and place in management of the major 
classes of glucose-lowering medications is 
presented in the Flowchart. Please also refer 
to the Australian Type 2 Diabetes Glycaemic 
Management algorithm (https://www.
diabetessociety.com.au/guideline/

australian- type-2-diabetes-glycaemic-
management-algorithm-august-2022/).

Metformin
Metformin, together with lifestyle changes, 
is the backbone of management of type 2 
diabetes and is typically continued lifelong. 
Metformin reduces HbA1c levels by 0.5 to 
1.0% (5.5 to 10 mmol/mol) and is weight 
neutral. The landmark United Kingdom 
Prospective Diabetes Study and its 10-year 
follow-up study showed that metformin was 
associated with reduced cardiovascular and 
all-cause mortality.6,7 Metformin may also 
reduce the incidence of cancer and dementia, 
and is beneficial in patients with polycystic 
ovary syndrome, fatty liver disease and 
inflammatory bowel disease.8 Side effects 
associated with metformin use include 
gastrointestinal upset and, rarely, lactic aci-
dosis. Metformin is generally not recom-
mended if the estimated glomerular filtration 
rate (eGFR) is less than 30 mL/min/1.73 m².9

SGLT-2 inhibitors
Sodium-glucose cotransporter-2 (SGLT-2) 
inhibitors, empagliflozin and dapagliflozin, 
have gained popularity owing to multiple 
trials demonstrating their cardio-kidney 
benefits (Table 3). SGLT-2 inhibitors increase 
urinary glucose excretion (Figure 1), with 
an HbA1c reduction of 0.4 to 0.8% (4.5 to 
9 mmol/mol) when used with metformin. 
Significantly greater HbA1c reductions are 
seen when baseline glycaemic control is poor. 
SGLT-2 inhibitors reduce weight and blood 
pressure and confer a low risk of hypogly-
caemia. Side effects of include polyuria, 
thirst, fungal genitourinary infections and 
euglycaemic ketoacidosis. 

SGLT-2 inhibitors improve cardiovascular 
outcomes, particularly in people with cardi-
ovascular disease (or at high risk of cardio-
vascular disease) or heart failure. Use of 
SGLT-2 inhibitors in patients with type 2 
diabetes who have cardiovascular disease or 
who are at high risk of cardiovascular events 
has been shown to reduce cardiovascular 
and all-cause mortality and heart failure 
hospitalisation.10 In people with heart failure 
with mildly reduced or preserved (left 

TABLE 1. SUMMARY OF INVESTIGATIONS TO STRATIFY GLYCAEMIC STATUS

Investigation Normal levels Pre-diabetes Diabetes

HbA1c <6.0% 
(<42 mmol/mol)

6.0–6.4% 
(42–46 mmol/mol)

≥6.5% 
(≥48 mmol/mol)

Fasting BGL ≤6.0 mmol/L 6.1–6.9 mmol/L ≥7 mmol/L

Random BGL <7.8 mmol/L 7.8–11 mmol/L ≥11.1 mmol/L

2-hour OGTT <7.8 mmol/L 7.8–11 mmol/L ≥11.1 mmol/L

Abbreviations: BGL = blood glucose level; HbA1c = glycated haemoglobin; OGTT = oral glucose tolerance test.
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ventricular ejection fraction [LVEF] ≥40%) 
and reduced (LVEF <40%) ejection fraction, 
SGLT-2 inhibitors have also been shown to 
reduce heart failure exacerbations, hospital-
isation and cardiovascular death.11,12 

Use of SGLT-2 inhibitors improves kid-
ney outcomes, particularly in people with 
kidney impairment and albuminuria (mac-
roalbuminuria: urine ACR ≥30 mg/mmol). 
In patients with chronic kidney disease 
(CKD), the risk of progression of kidney 
disease, end-stage kidney failure or death 

from renal or cardiovascular causes were 
significantly lower with use of SGLT-2 
inhibitors than with placebo.13-15

The cardio-kidney protection achieved 
with use of SGLT-2 inhibitors is likely to be 
independent of glycaemia. Mediation anal-
yses within outcome trials have demon-
strated that the results were independent of 
the magnitude of HbA1c  decline, and sim-
ilar effects are also seen in people without 
diabetes. Current international consensus 
guidelines suggest that patients with type 

2 diabetes and cardiovascular disease  
(or who are at high risk of cardiovascular 
disease), heart failure or CKD (eGFR 
<60 mL/min/1.73 m²) or albuminuria 
(urine ACR ≥3 mg/mmol) should receive 
an SGLT-2 inhibitor, in addition to met-
formin, irrespective of baseline HbA1c 

levels.16 Dapagliflozin is PBS listed for a 
diagnosis of CKD in patients with an eGFR 
25 to 75 mL/min/1.73 m² and urine ACR 
22.6 to 565 mg/mmol that has been stable 
with use of an ACE inhibitor.17 The 

TABLE 2. RECOMMENDED SCREENING FOR PATIENTS WITH TYPE 2 DIABETES-RELATED COMPLICATIONS

Screening/complications Assessment frequency

Lifestyle factors: 
•	 diet, exercise, smoking cessation

Assess every 3 to 4 months

Glycaemic profile: 
•	 HbA1c level
•	 hypoglycaemia, including awareness
•	 BGLs on skin prick testing

Assess every 3 to 4 months:
•	 HbA1c target ≤7% (53 mmol/mol)
•	 fasting BGL target 4 to 7 mmol/L 

Physical profile: 
•	 weight
•	 injection sites for lipohypertrophy
•	 fingers for damage from skin-prick BGL checks

Assess every 3 to 4 months:
•	 weight loss target 5 to 10%

Blood pressure Assess every 3 to 4 months:
•	 in people with increased cardiovascular risk, existing cardiovascular disease or 

albuminuria, blood pressure target ≤130/80 mmHg

Lipid profile Assess every 12 months:
•	 total cholesterol target <4.0 mmol/L
•	 LDL-cholesterol target <2.0 mmol/L*
•	 triglyceride target <2.0 mmol/L
•	 HDL-cholesterol target ≥1.0 mmol/L

Retinopathy •	 Assess every 12 months in Aboriginal and Torres Strait Islander people and people 
with known retinopathy, long duration of diabetes or high HbA1c level

•	 Assess every 2 years in all other patients if previous eye examination was normal

Nephropathy: 
•	 eGFR
•	 albuminuria

Assess every 3 to 6 months:
•	 microalbuminuria: urine ACR 3 to 29 mg/mmol 
•	 macroalbuminuria: urine ACR ≥30 mg/mmol

Neuropathy, vasculopathy, diabetic foot ulcers: 
•	 foot examination
•	 lower limb neurological examination

•	 Assess every 3 to 4 months in patients at intermediate or high risk of 
complications, especially if known foot abnormality

•	 Assess every 12 months in patients at low risk of complications

Other •	 Consider liver ultrasound to screen for nonalcoholic fatty liver disease
•	 Consider measurement of BNP or troponin levels ± transthoracic echocardiography 

to screen for heart failure
•	 Consider CTCA to assess coronary calcium score to screen for ischaemic heart disease

Abbreviations: ACR = albumin-creatinine ratio; BGL = blood glucose level; BNP =  B-type natriuretic peptide; CTCA = computed tomography coronary angiography;  
eGFR = estimated glomerular filtration rate; HbA1c = glycated haemoglobin.
* Target of at least <1.8 mmol/L in very high-risk patients.
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glucose-lowering effect of SGLT-2 inhibitors 
can be reduced with kidney impairment; 
therefore, additional glucose-lowering 
therapies may be required, although the 
cardio-kidney protective effects are 
maintained.

GLP-1 receptor agonists
Glucagon-like peptide-1 (GLP-1) receptor 
agonists, including semaglutide, liraglutide 
and dulaglutide, stimulate glucose-
dependent insulin secretion from the 
pancreas, but also slow gastric emptying to 

minimise postprandial hyperglycaemia and 
promote satiety via centrally-mediated effects 
(Figure 2). GLP-1 receptor agonists reduce 
HbA1c  by  0.6 to 1.5% (6.5 to 16.5 mmol/mol) 
when used with metformin and are admin-
istered subcutaneously (oral semaglutide 

PHARMACOLOGICAL MANAGEMENT OF TYPE 2 DIABETES16

Abbreviations: ACE = angiotensin-converting-enzyme; ARB = angiotensin receptor blocker;  
ACR = albumin-creatinine ratio; DPP-4 = dipeptidyl peptidase-4; eGFR = estimated glomerular 
filtration rate; GLP-1RA = glucagon-like pepetide-1 receptor agonist; GIP = glucose-dependent 
insulinotropic peptide; MI = myocardial infarction; SGLT-2 = sodium-glucose cotransporter-2.
* Finerenone was PBS listed on 1 July 2023. Please refer to the full PBS criteria at www.pbs.
gov.au/PBS/home.

Adapted from: Algorithm for antihyperglycaemic treatment for adults with type 2 diabetes 
[published 2022 Aug; amended 2023 Apr]. In: Therapeutic Guidelines, Melbourne: Therapeutic 
Guidelines Limited. Available online at: https://www.tg.org.au (accessed September 2023).

Established or at high risk of 
cardiovascular disease
•	 Previous MI, stroke
•	 >55 years of age with two or more of 

the following: obesity, hypertension, 
smoking, dyslipidaemia, albuminuria

SGLT-2 inhibitors
•	 Empagliflozin
•	 Dapagliflozin

SGLT-2 inhibitors
•	 Empagliflozin
•	 Dapagliflozin

SGLT-2 inhibitors
•	 Empagliflozin
•	 Dapagliflozin

GLP-1RAs
•	 Liraglutide
•	 Dulaglutide
•	 Semaglutide

GLP-1RAs
•	 Liraglutide
•	 Dulaglutide
•	 Semaglutide

GLP-1RAs
•	 Liraglutide
•	 Semaglutide

Consider in all patients
•	 Diet, exercise and smoking cessation
•	 ACE inhibitor or ARB
•	 Statin or fibrates
•	 Aspirin

GIP and GLP-1R 
coagonist
Tirzepatide

Add finerenone if: 
• eGFR >25 mL/min/1.73 m2  
• urine ACR ≥22.6 mg/mmol 
• on a stable dose of ACE 
inhibitor or ARB*

Chronic kidney disease
•	 eGFR <60 mL/min/1.73 m2

•	 Albuminuria  
(urine ACR  >3 mg/mmol)

Heart failure Overweight

If glucose control is the primary 
aim in achieving glycaemic goals
•	 DPP-4 inhibitors
•	 Insulin
•	 Sulfonylureas
•	 SGLT-2 inhibitors
•	 GLP-1 receptor agonists

Metformin and lifestyle changes

Consider comorbidities

If SGLT-2 inhibitor 
is not tolerated or 
is contraindicated

If ongoing suboptimal glycaemia

Type 2 diabetes
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is not yet available in Australia). GLP-1 
receptor agonists also reduce weight and 
blood pressure and have a modest effect 
on improving lipid profiles. They can cause 
gastrointestinal upset, but this generally 
dissipates with continued treatment.

GLP-1 receptor agonists offer cardio- 
vascular benefit (Table 4). Multiple cardio
vascular outcomes trials involving people 
with cardiovascular disease or at high risk of 
cardiovascular disease have variably reported 
a reduced incidence of myocardial infarc-
tion, stroke and cardiovascular and all-cause 
mortality with use of GLP-1 receptor ago-
nists.18-21 However, unlike SGLT-2 inhibitors, 
GLP-1 receptor agonists, to date, have not 
been shown to be beneficial in preventing 
heart failure exacerbations or hospitalisa-
tion for heart failure.

Cardiovascular outcomes trials in 
patients with relatively preserved kidney 
function suggest that GLP-1 receptor agonist 
use reduces macroalbuminuria and poten-
tially eGFR decline, with benefits being most 
pronounced in participants with pre-
existing CKD and/or albuminuria. To date, 
no trial has shown that GLP-1 receptor ago-
nists slow progression to end-stage CKD. 
The Effect of Semaglutide Versus Placebo 
on the Progression of Renal Impairment in 
Subjects With Type 2 Diabetes and Chronic 
Kidney Disease (FLOW) trial is the first 
specific kidney outcome trial involving GLP-
1RAs, which is expected to finish in 2024.

GLP-1RAs cause weight loss. In the Effect 
and Safety of Semaglutide 2.4 mg Once-
Weekly in Subjects with Overweight or 
Obesity (STEP 1) trial, involving people with 
obesity or overweight (body mass index 
[BMI] >30 kg/m2 or >27 kg/m2 in people with 
weight-related conditions), high-dose 

semaglutide (2.4 mg per week) in people 
without diabetes resulted in 12.4% more 
weight reduction compared with placebo.22 
In contrast, the STEP-2 trial showed that high-
dose  semaglutide resulted in only 6.2% more 
weight loss compared with placebo in adults 
with diabetes and BMI of 27 kg/m2  
or more, and HbA1c level 7 to 10% (53 to  
86 mmol/mol).23 This trial also showed that 
high-dose semaglutide use was associated 
with an absolute drop in HbA1c of 1.2% com-
pared with placebo. Furthermore, although 
high-dose semaglutide resulted in 2.7% 
greater weight loss than semaglutide 1.0 mg 
per week, HbA1c differences between the 

two doses of semaglutide were of marginal 
significance (absolute difference 0.2%). 

Current guidelines suggest that an 
SGLT-2 inhibitor or GLP-1 receptor agonists 
should be used in people with type 2 diabetes 
and cardiovascular disease or in those at high 
risk of cardiovascular disease, regardless of 
HbA1c  levels. Of note, the current PBS listings 
for semaglutide and dulaglutide require a 
patient with type 2 diabetes to have an HBA1c 
measurement greater than 7% before 
initiation of a GLP-1 receptor agonist. It is 
anticipated that further PBS restrictions for 
prescribing GLP-1 receptor agonists will be 
introduced in late 2023. A GLP-1 receptor 

TABLE 3. SUMMARY OF SGLT-2 INHIBITORS WITH CARDIO-KIDNEY BENEFITS

SGLT-2 inhibitor Administration Cardiovascular benefits Kidney benefits Kidney impairment

Empagliflozin 10 or 25 mg 
once daily*

Yes Yes •	 Glucose-lowering effect reduced if eGFR <30 mL/min/1.73 m2

•	 Not recommended if eGFR <20 mL/min/1.73 m2

Dapagliflozin 10 mg once 
daily

Yes Yes •	 Glucose-lowering effect reduced if eGFR <45 mL/min/1.73 m2

•	 Not recommended if eGFR <25 mL/min/1.73 m2

Abbreviations: eGFR = estimated glomerular filtration rate; SGLT-2 = sodium glucose cotransporter-2.
* Although empagliflozin is approved at a higher dose of 25 mg, there are minimal additional glycaemic or nonglycaemic benefits of the higher dose compared with the lower dose, so 
there may be no clinical benefit from increasing the dose.

Figure 1. Effects of sodium-glucose cotransporter-2 receptor inhibitors.
Abbreviations: CKD = chronic kidney disease; eGFR = estimated glomerular filtration rate.
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agonist should be used if SGLT-2 inhibitors 
are contraindicated or not tolerated.16 
Unfortunately, there is currently a global 
shortage of dulaglutide and semaglutide, 
which is not expected to improve until 
mid-2023, so intensification of lifestyle 
measures and alternative medications, such 
as liraglutide, SGLT-2 inhibitors, DPP-4 
inhibitors or even short-term insulin ther-
apy, should be used in the interim.

Tirzepatide
Tirzepatide is a glucose-dependent insuli-
notropic peptide and GLP-1 receptor coag-
onist, which was recently TGA approved 
to treat hyperglycaemia in people with 
type 2 diabetes, and will likely be available 
in Australia in late 2023. Tirzepatide is 
administered subcutaneously as a once-
weekly injection. Studies have reported 
HbA1c  reductions of 1.6 to 2.6% (20 to 
28 mmol/mol).24-28 Tirzepatide is associated 
with low risk of hypoglycaemia, weight loss 
(greater than the effect of semaglutide in 
one study),25 improved lipid profile and 
reduced blood pressure. However, it is not 
yet approved for weight loss. Side effects 
include gastrointestinal upset, especially 
nausea.

Tirzepatide is potentially associated with 
cardio-kidney benefits. Trials to date have 
demonstrated cardiovascular safety26-28 and 
it is expected that further trials involving 
tirzepatide will also show cardiovascular 
protective effects and, possibly, favourable 
outcomes related to kidney health. A recent 
study has shown that tirzepatide reduced 
progression of albuminuria and kidney 

function decline (especially in participants 
with eGFR <60 mL/min/1.73 m2).29 Trials 
are underway to definitively demonstrate 
the cardiovascular and kidney benefits of 
this medication. 

Other glucose-lowering therapies
Dipeptidyl peptidase-4 (DPP-4) inhibitors, 
including alogliptin, linagliptin, saxagliptin, 
sitagliptin and vildagliptin, prevent the 
enzymatic breakdown of endogenous 
GLP-1, producing a HbA1c  reduction of  0.5 
to 0.6% (5.5 to 6.5 mmol/mol) when used 
with metformin. DPP-4 inhibitors are 
weight neutral with minimal risk of hypo
glycaemia; however, they do not offer any 
specific cardio-kidney benefits. In fact, one 
trial demonstrated an increased risk of 
hospitalisation for heart failure with 
saxagliptin use.30 Some trials have suggested 
a reduction in albuminuria,31 but the 
independence of this effect from glucose 
lowering has yet to be established. Linaglip-
tin is the only DPP-4 inhibitor that does not 
require dose reduction at an eGFR of less 
than 50 mL/min/1.73 m².

Sulfonylureas including glimepiride 
and modified-release gliclazide promote 
insulin secretion, offering an HbA1c reduc-
tion of 0.5 to 0.7% (5.5 to 7.5 mmol/mol) 
when used with metformin. Although 
effective for glucose lowering, sulfonyl
ureas can cause hypoglycaemia (especially 
in people with kidney impairment) and 
weight gain. Studies have demonstrated 
cardiovascular safety for glimepiride and 
modified-release gliclazide, but these 
medications do not offer any additional 

cardio-kidney benefits independent of 
glucose lowering.

Pioglitazone is the only thiazolidinedi-
one still approved in Australia. Its use is 
limited by concerns regarding precipita-
tion of heart failure, and increased risk of 
postmenopausal fractures, bladder cancer 
and macular oedema. Pioglitazone sensi-
tises the effects of insulin, so it can be used 
in people with severe insulin resistance; 
however, other medications are now 
generally favoured. Rosiglitazone was 
withdrawn in 2010 following concerns 
regarding increased cardiovascular risk.

Acarbose inhibits alpha-glucosidase to 
delay carbohydrate digestion and glucose 
absorption to reduce postprandial glucose 
peaks, but it must be taken with the first 
few mouthfuls of food to be effective. Acar-
bose has been shown to reduce cardio
vascular events, especially myocardial 
infarction and hypertension in people with 
impaired glucose tolerance,32 although 
these effects are not as pronounced as with 
metformin in people with type 2 diabetes.33 
The use of acarbose may be limited by 
gastrointestinal adverse effects, including 
flatulence, bloating and diarrhoea.

Insulin therapy
Subcutaneous insulin is used to supple-
ment endogenous insulin production and 
has a dose-dependent glucose-lowering 
effect. Many people with type 2 diabetes 
will eventually require insulin due to pro-
gressive insulin resistance and pancreatic 
beta-cell failure. However, insulin can 
cause weight gain and hypoglycaemia, 

TABLE 4. SUMMARY OF GLUCAGON-LIKE PEPTIDE-1 RECEPTOR AGONISTS

GLP-1RA Administration Cardiovascular benefits Indicated for weight loss Kidney impairment

Liraglutide Subcutaneous daily Yes Yes Nil contraindications – GI effects can 
worsen in kidney impairment

Semaglutide Subcutaneous weekly
Oral daily*

Yes Yes Limited data for eGFR  
<30 mL/min/1.73 m2†

Dulaglutide Subcutaneous weekly Yes No Limited data for eGFR  
<20 mL/min/1.73 m2†

Abbreviations: eGFR = estimated glomerular filtration rate; GI = gastrointestinal; GLP-1RA = glucagon-like peptide-1 receptor agonist.
* Oral semaglutide is not yet available in Australia.
† Semaglutide and dulaglutide need to be dose adjusted in people with kidney impairment (not required with liraglutide).
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and its efficacy is dependent on patient 
education and engagement. When insulin 
is started in patients with type 2 diabetes, 
an initial dose of 0.1 to 0.2 units/kg of  
long- or intermediate-acting insulin 
(alone or combined with short-acting 
insulin) is recommended. A timely insulin 
dose titration schedule is vital for all 
patients starting insulin therapy. If hyper-
glycaemia continues, short-acting insulin 
can be added, or the regimen changed to 
twice-daily mixed insulin.

Nonglucose-lowering adjunctive 
therapies
Finerenone
Finerenone is a nonsteroidal mineral
ocorticoid receptor antagonist that has 
no glucose-lowering effects but offers kid-
ney benefits. Finerenone was recently 
approved by the TGA to delay the progres-
sive decline of kidney function in adults 
with type 2 diabetes-associated CKD with 
albuminuria. In people with type 2 diabetes 
and albuminuric CKD, finerenone has been 
shown to significantly reduce the risk 
of kidney failure (kidney death or decrease 

eGFR by 57% or more). Finerenone also 
demonstrated cardiovascular safety, and 
reduced heart failure hospitalisation 
and, potentially, cardiovascular death and 
myocardial infarction.34 Finerenone 
does not cause off-target effects such as 
gynaecomastia. However, it can cause 
hyperkalaemia, although at lower rates than 
the steroidal mineralocorticoid receptor 
agonists spironolactone or eplerenone, so 
potassium levels should be monitored, and 
only offers very modest blood pressure-
lowering effects compared with spirono
lactone or eplerenone. 

Finerenone was listed on the PBS on  
1 July 2023 for patients with CKD and 
type 2 diabetes who:
•	 have an eGFR of 25 mL/min/1.73 m2 

or greater 
•	 have an ACR of 22.6 mg/mmol or 

greater 
•	 are on a stable dose of either an ACE 

inhibitor or ARB 
•	 do not have established heart failure 

with reduced ejection fraction 
•	 are on an SGLT-2 inhibitor unless 

medically contraindicated or 

intolerant (please refer to the full PBS 
clinical criteria at www.pbs.gov.au/
pbs/home).

Other multifactorial interventions
People with type 2 diabetes have a two to 
six times increased risk of cardiovascular 
death compared with people without 
diabetes. Multifactorial, target-driven inter-
ventions remain the cornerstone of primary 
and secondary cardiovascular protection 
in people with diabetes. This includes blood 
pressure and hyperlipidaemia management 
with the use of ACE inhibitors or angio
tensin receptor blockers and statins, respec-
tively, in addition to glycaemic management 
and attention to lifestyle factors. The 
Intensified Multifactorial Intervention in 
Patients With Type 2 Diabetes and Micro
albuminuria (Steno-2) study showed that 
intensive, multifactorial risk-factor modifi-
cation in people with type 2 diabetes, hyper-
tension and microalbuminuria resulted in 
significantly reduced microvascular com-
plications (except peripheral neuropathy), 
cardiovascular events, heart failure hospi-
talisation, progression to end-stage CKD 

Figure 2. Mechanisms of action of glucagon-like peptide-1 agonists.
Abbreviation: eGFR = estimated glomerular filtration rate.
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and all-cause mortality, with all outcomes 
being reduced by more than 50%.35 A con-
temporary approach would also involve 
prescribing cardiovascular protective 
medications, such as SGLT-2 inhibitors or 
GLP-1 receptor agonists, for people with 
type 2 diabetes.

Current guidelines recommend multi-
factorial risk-factor modification in people 
with type 2 diabetes aged over 60 years with 
microalbuminuria or moderate-severe 
CKD (eGFR <45 mL/min/1.73 m²). Lifestyle 
interventions, including smoking cessation, 
exercise and weight control, are paramount 
in reducing the risk of development and 
progression of type 2 diabetes-associated 
complications. Increased physical activity 
is an essential component of lifestyle advice 
for people with diabetes. Glycaemic targets 
for people with type 2 diabetes include 
HbA1c less than 7% (53 mmol/mol), with 
individualisation if required. Blood pressure 
targets are 140/90 mmHg or less in general, 

or 130/80 mmHg or less in people with 
albuminuria or at high cardiovascular risk, 
although the American Diabetes Association 
has recently lowered its general blood 
pressure target to less than 130/80 mmHg. 
General lipid targets include total 
cholesterol level of less than 4.0 mmol/L, 
HDL level of 1 mmol/L or more, LDL level 
of less than 2.0 mmol/L (and at least 
<1.8 mmol/L in people with cardiovascular 
disease), and triglyceride levels of less 
than 2.0 mmol/L. Statins may be indicated 
for people with cardiovascular disease or 
those at high cardiovascular risk regardless 
of lipid profile. Urine ACR should be less 
than 3.5 mg/mmol in women and less than 
2.5 mg/mmol in men.

Weight loss and type 2 diabetes 
remission
Type 2 diabetes remission can be achieved 
with substantial weight reduction from 
dietary changes or bariatric surgery in 

people who are overweight or obese, and is 
more likely within the first few years of 
diagnosis. Type 2 diabetes remission is 
defined as an HbA1c level less than 6.5% 
(48 mmol/mol) sustained for three months 
without using glucose-lowering medication. 
Dietary changes include very low energy 
diets of 3300 kJ/day or less, or ketogenic diets 
high in fat and protein and low in carbohy-
drates. Metabolic surgery includes gastric 
band, gastric sleeve or gastric bypass, and 
resulted in 23 kg more weight loss and 1.3% 
(15 mmol/mol) greater reduction in HbA1c 
compared with GLP-1 receptor agonists 
in a meta-analysis.36 

Metabolic surgery should be considered 
for people with type 2 diabetes and a BMI 
of 30 kg/m² or more, in whom diet, exercise 
and pharmacotherapy have been unsuccess-
ful.37 In one study, metabolic surgery resulted 
in type 2 diabetes remission in 37.5% of 
participants, which was sustained over the 
10-year follow-up period. People who 
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relapsed after metabolic surgery maintained 
better glycaemia (mean HbA1c  level 6.7% 
[50 mmol/mol]) compared with medical 
therapy. Metabolic surgery also significantly 
reduced the incidence of diabetes-related 
complications compared with medical ther-
apy (5.0% vs 72.2%),38 a finding also seen in 
other observational studies. However, until 
more evidence becomes available, patients 
in remission should continue to receive reg-
ular screening for diabetes complications.

Conclusion
Type 2 diabetes is a prevalent condition 
associated with many established and 
emerging complications. Strategies for 
detecting and managing type 2 diabetes 
and associated complications continue to 
improve. The use of HbA1c to stratify gly-
caemic status and hence diagnose diabetes 
is now routine in clinical practice. Regular 
monitoring of HbA1c  supplemented by BGL 
measurements remain the gold standard 

for assessing glycaemia in people with type 
2 diabetes. Routine screening for coronary 
artery disease is still not recommended, 
although assessing coronary calcium score 
can be a useful cardiovascular risk stratifi-
cation approach. Heart failure is an emerg-
ing complication of type 2 diabetes with 
some international guidelines recommend-
ing annual screening.

Over the past decade there have been 
major advances in the pharmacological 
management of type 2 diabetes, with the 
introduction of medications that improve 
glycaemia (and have a low risk of hypogly-
caemia), promote weight loss and provide 
cardio-kidney protection. The introduction 
of tirzepatide to Australia to further manage 
type 2 diabetes and its associated metabolic 
abnormalities and complications is eagerly 
anticipated. In addition, attention to lifestyle 
factors and use of a multifactorial, target- 
driven approach to the management of 
glycaemia, blood pressure and lipid control 

remain cornerstones of type 2 diabetes  
management.�  MT
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