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their mechanism of action,
efficacy and safety
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Incretin analogues are very effective weight loss
medications resulting in weight loss approaching
that achieved with bariatric surgery. They also have
cardiovascular benefits. However, these treatments
are costly, leading to equity issues with access to

therapy.

KEY POINTS besity and its associated medical complications are a
major problem in Australia and worldwide. In 2022

« Obesity increases the risk of disease, including serious to 2023, 26.4% of children and adolescents aged 2to
cardiometabolic disease. 17 years and 65.8% of adults (aged 18 years and above) in

* Incretin analogue treatment results in weight loss with a Australia were classified as having overweight or obesity!
substantial reduction in cardiovascular risk factors. The newer Obesity increases the risk of disease, including serious car-
agents have been associated with weight loss of 15 to 20% of diometabolic disease, and prevention is key, as sustained

bodyweight, which approaches that seen with bariatric
surgery.

For the first time, a pharmacological obesity treatment,
semaglutide (at a weekly dose of 2.4 mg), has been shown to

long-term weight loss is rare once obesity is established.
Bariatric surgery was previously the most effective and
durable weight-loss intervention for obesity and has been
reduce major adverse cardiovascular events in people with associated with excellent health outcomes. Incretin-based
sl e E ) Gl eI A Gleree. pharmacotherapy now offers a medical alternative, resulting
Incretin analogues also show beneficial effects in heart ina 15 to 20% body weight loss - close to that achieved with

failure, peripheral vascular disease, renal disease, obstructive
sleep apnoea and metabolic dysfunction-associated

steatohepatitis and have potential neuroprotective properties. MedicineToday FOCUS ON OBESITY 2025; 26(8 Suppl): 17-24
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bariatric surgery — and providing consid-
erable cardiovascular benefit. Weight loss
is sustained while patients remain on incre-
tin treatment. However, these treatments
are costly and their popularity has resulted
in shortages, creating stress and uncer-
tainty for people with obesity.

What are incretins and how do
they result in weight loss?
Incretins are hormones produced in the
gastrointestinal tract that are rapidly
secreted in response to a meal. They com-
municate nutrient intake to systems that
regulate postprandial homeostasis,
including the stimulation of pancreatic
insulin release in a glucose-dependent
manner. This is known as the incretin
effect, and it occurs after oral but not
intravenous administration of glucose.
In addition, incretins regulate gastric
motility, nutrient absorption, blood flow
and food intake.? The two dominant
incretins are glucagon-like peptide-1
(GLP-1), secreted by enteroendocrine
L cells (located in the ileum and colon),
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and glucose-dependent insulinotropic
peptide (GIP), secreted by K cells (located
mainly in the duodenum). These hor-
mones are rapidly degraded by dipeptidyl
peptidase-4 and neutral endopeptidase
24.11, with renal clearance resulting in a
short half-life of two minutes.> GLP-1 is
also produced in cerebral preproglucagon
neurons, where it is released locally and
actsas a neurotransmitter. Peripheral and
central GLP-1 systems appear to be sep-
arate and act independently:*

Of'the two dominant incretins, GIP has
been shown to have a greater effect on
insulin release following oral glucose inges-
tion in healthy humans. At euglycaemia
or hyperglycaemia, GLP-1 suppresses
glucagon secretion. When blood glucose
levels are 5mmol/L or less, GLP-1 has no
effect, and may even increase glucagon
secretion. In contrast, GIP stimulates
glucagon secretion, with enhanced activity
at lower glycaemic levels.

GLP-1 and GIP receptors are wide-
spread in humans with abundant levels in
pancreatic beta and, to a lesser degree,
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alpha cells. They have also been found in
subcutaneous and visceral adipose tissue,
as well as the heart, lungs, kidneys, blood
vessels, bone and the gastrointestinal tract.
In rodents and nonhuman primates, recep-
tors have also been found in brain tissue
involved in appetite regulation, satiety,
energy intake and expenditure (i.e. hypo-
thalamus and brain stem nuclei), as well
as regions involved in synaptic plasticity,
memory, reward functions and emotional
responses (Figure).?

Effects of incretins on the
gastrointestinal tract

Gut-released GLP-1 acts as a hormone
and binds primarily to receptors in the
gastrointestinal system. It also acts on
vagal afferent neurons that signal the
brain on gut nutrient status. Physiological
and pharmacological doses of GLP-1 slow
gastric emptying, but GIP has no such
effect. Although tachyphylaxis to this
effect may occur with long-acting GLP-1
receptor agonists, GLP-1-associated slow-
ing of gastric emptying does not appear
to be responsible for the nausea and vom-
iting often reported with the use of GLP-1
receptor agonist treatment. High doses
of GLP-1 receptor agonist resulting in
complete cessation of gastric emptying
are not usually associated with gastroin-
testinal symptoms, which appear to be
centrally mediated.’

In slowing gastric emptying, gastric acid
and pancreatic exocrine secretion are also
reduced by GLP-1. GLP-1 and GLP-1 recep-
tor agonists also reduce intestinal motility
and this may affect nutrient absorption.
These effects have been referred to as the
‘ileal brake’ , which signals the body to stop
eating and cease digestion and nutrient
absorption. This may contribute to the
diarrhoea sometimes reported with GLP-1
receptor agonist treatment.

Energy intake and expenditure

Physiological plasma levels of GLP-1 and
GIP do not affect appetite. However, at
pharmacological concentrations, GLP-1
and possibly GIP reduce appetite and
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prospective food intake, and increase
satiety.” GLP-1 receptor agonists can stim-
ulate GLP-1 receptors in the area postrema,
a circumventricular organ in the lower
brainstem that has fenestrated capillaries
and can sense hormonal signals in the
general circulation, and appetite centres in
the hypothalamus, which have fenestrated
capillaries in the median eminence. The
area postrema is responsible for emesis and
nausea and is likely the main contributor
to these GLP-1 receptor agonist-associated
side effects. Peripherally administered
liraglutide is taken up by the hypothalamus
(arcuate and paraventricular nuclei) where
it stimulates pro-opiomelanocortin and
amphetamine-regulated transcript to
reduce appetite and induce weight loss.®
However, GLP-1 receptor agonists and
gut-derived GLP-1 do not cross the blood-
brain barrier and cannot access GLP-1
receptors in the brain parenchyma, which
can only be accessed by brain (pre-
proglucagon neuron)-derived GLP-1.*
Paradoxically, GIP-receptor knockout mice
studies showed that, when fed a high-fat
diet, the mice were resistant to weight gain.*

Based on animal studies, ithas been sug-
gested that antagonism of the GIP receptor
may enhance GLP-1 receptor activity,
whereas chronic GIP-receptor agonism
may desensitise GIP-receptor activity mim-
icking antagonism.” However, other ani-
mal studies suggest central GIP-receptor
stimulation reduces food intake and body
weight.” At physiological or pharmacolog-
ical doses, GLP-1 has not been shown to
affect energy expenditure.” However, at
pharmacological doses, GIP agonism
appears to increase fat oxidation by pro-
moting futile calcium cycling, thereby
diminishing the metabolic adaptation
often observed with weight loss.*

Incretin therapies currently
available in Australia

Dulaglutide, liraglutide and semaglutide
- synthetic versions of human GLP-1 - and
tirzepatide, a single-molecule dual GLP-1
and GIP receptor coagonist, are available
in Australia. Liraglutide, semaglutide

(2.4mg weekly dose) and tirzepatide have
been studied for the management of
obesity. Although dulaglutide has notbeen
studied as an obesity treatment, it results
in modest weight loss in people with type 2
diabetes, with head-to-head trials showing
itto beless effective than liraglutide 1.8 mg,
semaglutide 1.0mg and tirzepatide.'**?

In Australia, liraglutide, semaglutide
(2.4mg weekly dose) and tirzepatide are
TGA approved for weight management in
adults. Saxenda, one brand of liraglutide,
was discontinued by the manufacturer at
the end 0of 2025. Semaglutide (2.4 mg weekly
dose) is also approved for use in adolescents
aged 12 years and older with obesity. All
these medications are administered by
subcutaneous injection into the abdomen,
upper arm or thigh. Their dosing, weight
loss efficacy and cost are summarised in
the Table."""*** As with other weight loss
treatments, people with type 2 diabetes tend
toloseless weight than those without type 2
diabetes.”>'® These agents appear to be
equally effective in patients who have
undergone bariatric surgery.*

Body composition changes

Incretin analogues produce substantial
weight loss approaching that achieved
with bariatric surgery. Weight loss inev-
itably involves loss of both adipose tissue
and lean tissue. However, treatment with
these agents results in relatively greater
fat loss, including visceral fat reduction,
leading to an increased proportion of lean
mass to total body mass.'**” A cohort study
of 106 adults with obesity treated with
semaglutide 2.4 mg showed an improve-
ment in body composition, with a greater
reduction in fat mass than lean mass, a
reduction in the proportion of people with
sarcopaenic obesity and a significant
improvement in hand grip strength. This
suggests that although there is a reduc-
tion in lean mass with semaglutide treat-
ment, there is an improvement in muscle
function. It is hypothesised that the
improvement in muscle function may be
due to reduction in intramyocellular lipid
content or metabolism.*
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Efficacy in children and adolescents

Liraglutide 3 mg daily for one year was well
tolerated in adolescents with obesity and
resulted in a 4.6% reduction in body mass
index (BMI) compared with placebo.” In
children aged six to 12 years with nonsyn-
dromic obesity, liraglutide 3 mg daily for
one year produced a 7.4% reduction in BMI
compared with placebo.” In adolescents
with obesity, semaglutide 2.4mg once
weekly led to weight loss similar to that
observed in adults (a 16.1% mean reduction
in BMI from baseline vs 0.6% with placebo
at 68 weeks), along with improvements in
cardiometabolic risk factors such as waist
circumference, glycated haemoglobin
(HbA,.), LDL-cholesterol, triglyceride and
alanine transaminase levels.”

What dose should be used?

For glycaemic control in people with type 2
diabetes, liraglutide doses above 1.8 mg
once daily provide no substantial additional
benefit. Similarly, semaglutide doses above
1 mg once weekly have a negligible effect
on glycaemic control in most people with
type 2 diabetes. However, tirzepatide
demonstrates a dose-dependent effect on
glycaemia: at 5mg once weekly, 27% of
people with type 2 diabetes achieved an
HbA . below 5.7%, compared with 46% at
15mg once weekly."” Although high doses
generally result in greater weight loss, the
incremental benefit diminishes beyond
10mg once weekly.

The recommended dose of liraglutide
for the management of type 2 diabetes is
1.2 to 1.8mg daily, whereas the dose for
weight loss is 3 mg daily. For semaglutide,
the dose for type 2 diabetes is 1 mg once
weekly, compared with 2.4mg once weekly
for weight loss. Tirzepatide’s maximum
weekly dose is 15mg for both type 2 dia-
betes and obesity. Clinically, many patients
do not require the maximum recom-
mended dose to achieve satisfactory weight
loss. We recommend titrating the dose of
an incretin analogue to the level required
for adequate appetite control and weight
loss, increasing only after the current dose
is well tolerated. If a patient is experiencing
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TABLE. TGA STATUS, DOSES, WEIGHT-LOSS DATA AND COST OF INCRETIN THERAPIES1:13-25

Dulaglutide Liraglutide Liraglutide Semaglutide Semaglutide Tirzepatide

(Trulicity) (Victoza) (Saxenda)* (0zempic)t (Wegovy)' (Mounjaro)*

TGA status Approved for Approved for Approved for Approved for Approved for obesity | Approved for T2D,

T2D T2D obesity T2D and reduction in the obesity and obstructive
risk of major adverse | sleep apnoea
cardiovascular events

Doses 1.5mg 0.6,1.2,1.8,2.4, | 0.25,0.5, O5N0I501.0, 1.7, PASNSN5010, 12.5,

3.0mg 1.0mg 2.4mg 15mg

Starting dose 1.5 mg weekly 0.6 mg daily 0.6 mg daily 0.25mg once 0.25mg once weekly | 2.5mg once weekly

weekly

Recommended 1.5mg weekly 1.2t0 1.8 mg 3.0mg daily 1.0mg once 2.4mg once weekly | 5to 15mg once

dose daily weekly weekly

Dose titration Nil Weekly 4 weekly 4 weekly 4 weekly 4 weekly

Weight loss at InT2D -3kgvs | InT2D -2.0 to In obesity 8.0% In T2D 6.7%*® In obesity 14.9% vs In obesity 15.0% 5mg,

1 year -6.5kg -2.5kgvs vs 2.6% 2.4% placebo® 19.5% 10 mg, 20.9%

semaglutide +1.25kg placebo'* In T2D 9.6% vs 3.4% | 15mgvs 3.1% placebo*®

1mgt glimepiride*® placebo'’ In T2D 8.5% 5 mg,
11.0% 10mg, 13.1%
15mg*®

Longer-term In T2D -2.88 kg In obesity 6.1% In obesity 15.2% vs In obesity 20.2% with

effect on weight | at 104 weeks'® vs 1.9% placebo 2.6% placebo tirzepatide vs 13.7%

at 3 years? at 2 years?* with semaglutide
10.1% vs 0.4% (2.4 mg weekly dose) at
placebo at 72 weeks?
4.25 years?? In obesity 12.3%
5mg, 18.7% 10 mg,
19.7% 15 mg vs 1.3%
placebo at 3.4 years?*

% patients In obesity 63.2% | In T2D 54%*® In obesity 86.4% vs | In obesity 85% 5mg,

achieving vs 27.1% 31.5% placebo® 89% 10 mg, 91%

>5% weight loss placebo** In T2D 68.8% vs 15mg vs placebo 35%*¢

In T2D 54.3% vs 28.5% placebo®” In T2D 65% 5mg, 76%
21.4% placebo? 10mg, 80% 15 mg'®

% patients In obesity 33.1% | In T2D 24% In obesity 69.1% vs In obesity 69% 5 mg,

achieving vs 10.6% 12.0% placebo® 78% 10mg, 84%

>10% weight placebo'* In T2D 45.6% vs 15mg vs 19% placebo'®

loss In T2D 25.2% vs 8.2% placebo® In T2D 34% 5mg, 47%

6.7% placebo® 10mg, 57% 15 mg®®

% patients In obesity 14.4% In T2D 8%*° In obesity 50.5% vs In obesity 30% 5mg,

achieving vs 3.5% placebo** 4.9% placebo'® 50% 10mg, 57%

>15% weight In T2D not In T2D 25.8% vs 15mg vs 3% placebo*®

loss reported 3.2% placebo'” In T2D 15% 5 mg, 24%

10 mg, 36% 15mg?®

Dose and cost 1.5 mg weekly 1.2t01.8mg 3mg daily 1 mg weekly 0.25 to 1mg weekly | 2.5 weekly $285,

of medication $135 daily $170 to $387 $140 $260, 1.7 to 2.4mg | 5mg weekly $395,

per month* PBS $31.50 $255 PBS $40 weekly $380 7.5 to 10mg weekly

$545, 12.5t0 15mg
weekly $6958

Abbreviations: T2D = type 2 diabetes.

* Liraglutide (Saxenda) has been discontinued in Australia, with supply ceasing in December 2025. The TGA has approved generic liraglutide.

Semaglutide 1 mg (Ozempic) is TGA approved for type 2 diabetes; semaglutide 2.4 mg (Wegovy) is TGA approved for chronic weight management and to reduce the risk of major adverse CV
events in people with established CV disease and a BMI of 227 kg/m? without established type 1 or type 2 diabetes; tirzepatide (Mounjaro) is TGA approved for type 2 diabetes, chronic weight
management and obstructive sleep apnoea in patients with obesity.

*Estimated price from pharmacy websites for private prescription.

$Prices listed as of July 2025.
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side effects, dose escalation should be
slower, and if severe, the dose should
be reduced back to the dose that was
tolerated. Patients should maintain that
dose for about one month before attempt-
ing to increase the dose again.

How long should these medications
be used?

Weight regain occurs when incretin ana-
logues are discontinued. This was well
demonstrated in a trial where participants
taking semaglutide 2.4mg weekly for
weight loss regained two-thirds of their
prior weight loss within a year of stopping
the medication.” This is unsurprising as,
like nearly all medications, these agents
are effective only while in use and lose
efficacy once ceased. Whether weight loss
can be maintained with lower doses after
patients have sustained a stable reduced
weight for several years remains to be
determined.

Benefits beyond weight loss
Liraglutide, semaglutide (2.4mg weekly
dose) and tirzepatide lower blood pressure,
improve lipid profiles, reduce blood glu-
cose levels, reduce C-reactive protein levels
and improve physical functioning.''*8
These effects appear associated with both
weight loss and weight-independent
effects of GLP-1 receptor agonists.* Given
these substantial beneficial effects on
cardiometabolic risk factors, it is unsur-
prising that incretins have also been
shown to reduce the risk of cardiometa-
bolic diseases.

Prevention of type 2 diabetes

In adults with prediabetes and obesity,
liraglutide 3mg daily for three years
reduced the risk of progression to type 2
diabetes by 79%, with a greater proportion
reverting to normoglycaemia.* Similarly,
semaglutide 2.4mg once weekly for one
year in adults with prediabetes and obesity
resulted in reversion to normoglycaemia
in 81% compared with 14% on placebo.**
Even more impressively, three years of
tirzepatide treatment reduced the risk

of progression to type 2 diabetes by 93%
among adults with prediabetes versus
placebo (p <0.0001).*

Cardiovascular effects

Incretin analogues increase heart rate by
about two to three beats per minute via
indirect stimulation of sinoatrial nodal
tissue through increased sympathetic
nervous system activation. Although this
could potentially have adverse cardiac
effects, GLP-1 receptor agonists have been
shown to protect cardiac myocytes against
ischaemia in animal and human studies.
Interestingly, GLP-1 receptor agonists
oppose sympathetic effects on cardiac
ventricular excitability, reducing ventricu-
lar arrhythmic risk through stimulation
of cardiac parasympathetic neurons. This,
along with their beneficial effect on lipid
levels, inflammation and glucose uptake,
likely contributes to their beneficial cardiac
effects.™*

After a median exposure of 3.8 years to
liraglutide 1.8 mg daily in patients with
type 2 diabetes, the primary composite
outcome — death from cardiovascular
causes, nonfatal myocardial infarction and
nonfatal stroke — was reduced by 13%, with
death from cardiovascular causes reduced
by 22%.%

In people with type 2 diabetes and estab-
lished cardiovascular disease, two years of
low-dose semaglutide (0.5 or 1 mg) reduced
the risk of a composite outcome of cardio-
vascular death, nonfatal myocardial infarc-
tion or nonfatal stroke by 26%, primarily
driven by stroke reduction.” In people
without diabetes but with obesity and
pre-existing cardiovascular disease, sema-
glutide 2.4 mg once weekly reduced the risk
of death from cardiovascular causes, non-
fatal myocardial infarction or nonfatal
stroke by 20% over a median of 3.25 years.*
Semaglutide 2.4mg once weekly has also
been shown to result in greater improve-
ments in exercise function and greater
reduction in symptoms associated with
heart failure in people with heart failure
with preserved ejection fraction.’® The
Pharmaceutical Benefits Advisory

MedicineToday

Committee has recently recommended
semaglutide 2.4mgbe listed on the PBS for
adults with established cardiovascular
disease and BMI 35kg/m? or higher, or
32.5kg/m? or higher for Asian, Aboriginal
or Torres Strait Islander populations.

In people with obesity and heart failure
with preserved ejection fraction, one year
of tirzepatide treatment lowered the risk
of a composite of death from cardiovas-
cular causes or worsening heart failure by
38%.% A substudy of this trial showed
tirzepatide reduced left ventricular mass
and pericardiac adipose tissue.” When
tirzepatide was compared with dulaglutide
in people with type 2 diabetes and athero-
sclerotic cardiovascular disease, tirze-
patide was noninferior to dulaglutide in
reducing time to a composite of death
from cardiovascular causes, myocardial
infarction or stroke. However, there was
an 8% reduction in a primary end point
event in those treated with tirzepatide
compared to dulaglutide, and there was a
possible lower incidence of death from
any cause with tirzepatide."!

A recent trial showed that semaglutide
1 mg once weekly increased maximum
walking distance by 13% in people with
type 2 diabetes and peripheral vascular
disease.*

Renal effects

In people with type 2 diabetes at high risk
of cardiovascular disease, liraglutide
1.8 mg daily over a median follow up of
3.8years resulted in a 22% reduction in
renal outcomes compared with placebo.
This result was driven mainly by a lower
incidence of macroalbuminuria in the
liraglutide group than in the placebo
group.® Similarly, semaglutide (0.5 or 1 mg
once weekly) over two years in people with
type 2 diabetes resulted in a 36% reduction
in the progression of nephropathy com-
pared with placebo.”” However, these
studies were not primarily designed to
assess renal outcomes and the benefits seen
were mainly attributable to reductions in
albuminuria. The Evaluate Renal Function
with Semaglutide Once Weekly (FLOW)
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study was designed to assess the effect of
semaglutide 1 mg once weekly on kidney
outcomes in patients with chronic kid-
ney disease and type 2 diabetes. The trial
was stopped early based on a prespecified
interim analysis, with a median follow up
of 3.4years. Semaglutide treatment
resulted in a 24% reduction in major
kidney disease, a composite of kidney
failure, at least a 50% reduction in esti-
mated glomerular filtration rate from
baseline or death from kidney-associated
or cardiovascular causes.**

Clinical trials of tirzepatide in people
with renal disease are still ongoing. How-
ever, early evidence suggests potential renal
benefits. In a post hoc analysis using
pooled data from five trials (SURPASS-1
to -5) in people with type 2 diabetes and
urinary albumin-to-creatinine ratio of
3.4mg/mmol and above, tirzepatide was
associated with a 19 to 26% reduction
(depending on dose used) in urinary
albumin-to-creatinine ratio compared
with placebo or insulin. However, after 40
to 42 weeks, no significant difference in
estimated glomerular filtration rate was
observed.* A retrospective cohort study
of people with type 2 diabetes aged 18 years
and older found that tirzepatide was asso-
ciated with lower rates of all-cause mor-
tality, cardiovascular events, acute kidney
injury and adverse kidney events com-
pared with GLP-1 receptor agonists.*®

Liver disease

In a 72-week phase 2 study of patients
(n = 320) with metabolic dysfunction-
associated steatohepatitis (MASH),
semaglutide (0.1, 0.2 or 0.4 mg daily)
reduced steatosis but had no effect on
fibrosis.*’ In an open-label substudy of
patients with type 2 diabetes and MASH
(n = 502), tirzepatide resulted in a signif-
icant reduction in liver fat compared with
insulin degludec after 52 weeks.* In a
smaller 48-week trial (n = 71) of semaglu-
tide 2.4mg once weekly in people with
biopsy-confirmed MASH and compen-
sated cirrhosis, there was no significant
improvement in fibrosis or resolution of
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MASH compared with placebo.*” How-
ever, an interim analysis at 72 weeks of a
phase 3 trial of semaglutide 2.4 mg once
weekly for MASH showed histological
improvements, including resolution of
fibrosis, reduction of liver fibrosis and
resolution of steatohepatitis in a signifi-
cant number of patients.”In August 2025,
the US Food and Drug Administration
approved semaglutide to treat MASH in
adults with moderate-to-advanced
tibrosis.

Tirzepatide also shows promise. In
a phase 2 trial of people with biopsy-
confirmed MASH, tirzepatide treatment
over 52 weeks led to resolution of MASH
in 34 to 53% of participants (depending
on the dose used) compared with placebo.
There was also an indication of improved
tibrosis without worsening of MASH with
tirzepatide.”

Obstructive sleep apnoea

Ina one-year study of adults with moderate
to severe obstructive sleep apnoea and
obesity — about half of whom were treated
with positive airway pressure at baseline
- tirzepatide 10 or 15mg once weekly
resulted in a clinically meaningful reduc-
tion in the apnoea-hypopnoea index
compared with placebo. Tirzepatide also
significantly reduced the sleep apnoea-
specific hypoxic burden, a measure that
comprises the frequency, duration and
depth of oxygen desaturation associated
with sleep events, and is considered a bet-
ter predictor of cardiovascular risk and
mortality in sleep apnoea. Treatment was
also associated with reductions in body
weight, high-sensitivity C-reactive protein
level, systolic blood pressure and improve-
ments in sleep-associated patient-reported
outcomes.™

Neurodegenerative disease

Animal studies suggest that GLP-1 ana-
logues exert a range of beneficial effects on
cognitive function in models of Alzheimer’s
disease. These include improvements in
learning and memory, reductions in amy-
loid plaques and tau phosphorylation,
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attenuation of cortical and hippocampal
neuronal loss, increased neurogenesis,
improved synapsis number and plasticity,
reduced brain oxidative stress, cerebral
anti-inflammatory activity and improved
brain insulin receptor localisation and
signalling *** GLP-1 receptor agonists have
also shown benefit in animal models of
Parkinson’s disease, with greater effects
observed using GLP-1/GIP dual receptor
agonists.”

Although dementia was not a primary
outcome, a pooled analysis of 15,820
patients with type 2 diabetes randomised
to GLP-1 receptor agonist treatment or
placebo found a 50% reduction in demen-
tia progression over a median of 3.6 years
(15 cases in the placebo group vs 32 in the
GLP-1 receptor agonist group).>* A nation-
wide cohort study of 120,054 patients with
type 2 diabetes over a median follow up of
7.4 years found an 11% reduction in the
rate of dementia with GLP-1 receptor ago-
nists (95% of patients were on liraglutide)
when used as a second-line treatment
compared with other glucose-lowering
therapies, with greater benefit seen with
longer duration of use.>* However, these
studies were observational or post hoc
analyses, and dementia was not the pri-
mary outcome.”>*

Two recent trials further supporta pos-
sible role for GLP-1 analogues in dementia
prevention. An analysis of electronic health
records from over one million people with
type 2 diabetes and no prior diagnosis of
dementia found that semaglutide use was
associated with a 40 to 70% reduced risk
developing dementia over three years,
depending on the comparator medication,
with the greatest benefit seen when com-
pared to insulin.” A systemic review and
meta-analysis of randomised clinical trials
evaluating cardioprotective glucose-
lowering medications also found that
GLP-1 receptor agonists were associated
with a significant reduction in dementia
risk.® While promising, these findings
are not definitive due to the lack of rando-
mised clinical trials with dementia as the
primary outcome. However, topline results



released by NovoNordisk stated that their
two phase 3 trials investigating once-daily
oral semaglutide in early-stage Alzheim-
er’s disease (clinical trial numbers
NCT04777396 and NCT04777409) did
not confirm the superiority of semaglutide
versus placebo in reducing the progression
of Alzheimer’s disease, as measured by
the change in Clinical Dementia Rating
- Sum of Boxes score compared with base-
line. Although treatment with semaglutide
resulted in improvement of Alzheimer’s
disease-related biomarkers in both trials,
this did not translate into a delay of disease
progression.

Small clinical trials of exenatide and
liraglutide in people with Parkinson’s
disease have shown improvements in
motor symptoms, emotional wellbeing,
activities of daily living and quality of life.”
However, in a 96-week phase 3 trial (n=194)
of once-weekly exenatide 2mg in people
with moderately severe Parkinson’s disease
(without diabetes), there was no significant
improvement in Parkinson’s disease sever-
ity compared with placebo.*

Adverse effects

Gastrointestinal effects

The most common adverse events associ-
ated with GLP-1 receptor agonist treatment
are gastrointestinal, particularly nausea,
followed by diarrhoea, vomiting and con-
stipation. These symptoms usually subside
over time, and slow dose titration can
minimise their occurrence. Nonetheless,
gastrointestinal side effectsled to treatment
discontinuation in 4.5% of participants in
semaglutide trials and 6.2% of those
receiving the highest dose (15 mg weekly)
of tirzepatide.''

Early concerns about pancreatic safety
arose from reports of pancreatitis in
animal studies with the use of sitagliptin,
clinical reports of humans treated with
exenatide and the detection of preneo-
plastic pancreatic ductal lesions in animals
treated with GLP-1 receptor agonists. Use
of these agents has been associated with
a modest increase in lipase and amylase
levels (by 15 and 37%, respectively, in one

study”), but this is rarely of any clinical
significance. A comprehensive review of
preclinical toxicology in animals with and
without diabetes by European and US
regulatory authorities found no evidence
ofincretin-associated pancreatic toxicity.
There has been no evidence of increased
pancreatic disease in the large cardiovas-
cular outcome trials studying the safety
of GLP-1 receptor agonists.

However, in a Canadian study using
data from a large health claims database,
comparing the use of a GLP-1 receptor
agonist with naltrexone/bupropion to
treat obesity, there was an increased risk
of pancreatitis. Although the event rate
was low (4.6/1000 person-years for
semaglutide, 7.9 for liraglutide and 1.0 for
bupropion/naltrexone), there was a nine-
fold increased risk with GLP-1 receptor
agonists overall.”

Some studies have reported an
increased risk of biliary disease, including
cholelithiasis and acute cholecystitis,
with the use of GLP-1 receptor agonists.
However, animal studies do not support
these agents having a direct effect on the
biliary system. As weight loss increases
the lithogenicity of bile, it remains unclear
whether the increased risk of biliary
disease seen with GLP-1 receptor agonists
is due to the medication itself or to weight
loss.*®

Anaesthesia
Several studies, including a retrospective
audit and a matched pair case-control
study of 205 pairs of patients undergoing
gastroscopy, have shown that patients
taking GLP-1 receptor agonists have
higher rates of retained solid gastric con-
tents.*” There have also been case reports
of pulmonary aspiration when under
anaesthesia in patients taking GLP-1
receptor agonists.*” Given the long half-life
of these agents, stopping them before
surgery is of limited value, and is not
feasible in emergency procedures.

The American Society of Anesthesiol-
ogists recommends managing patients on
GLP-1 receptor agonists as if they have a
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full stomach, including appropriate airway
protection and rapid sequence induction.*®
Similar recommendations have been made
by Australian experts. Additionally, it has
been recommended that patients having
elective procedures consume only clear
fluids for 24 hours before surgery. Aus-
tralian guidelines also provide detailed
advice on patient preparation before elec-
tive upper endoscopy.®

Medullary thyroid cancer

There is a theoretical increased risk of
medullary thyroid cancer (MTC) as pre-
clinical studies showed a link between
GLP-1 receptor agonism to the develop-
ment of C-cell hyperplasia and MTC in
rodents. Although GLP-1 receptors are
expressed in rodents and have a functional
role in bone metabolism, the density of
GLP-1 receptors in monkey and human
thyroid cells is extremely low. Clinical
trials have shown no evidence of increased
calcitonin levels (which have been meas-
ured in all clinical trials of GLP-1 receptor
agonists) or MTC rates with GLP-1 recep-
tor agonist use. Nevertheless, as some
human MTCs may express GLP-1 recep-
tors, these agents are not recommended
for individuals with a personal or family
history of MTC or multiple endocrine
neoplasia type 2.7

Ophthalmic complications

After two years of low-dose semaglutide
1 mg once weekly in people with type 2
diabetes, there was a 76% increased risk of
worsening retinopathy compared with
placebo, although the absolute event rate
was low (3.0% with semaglutide vs 1.8%
with placebo).” Similarly, in a retrospective
cohort study of 3435 people with type 2
diabetes exposed to tirzepatide for 180 days
and over compared with a matched unex-
posed cohort, tirzepatide was associated
with an increased risk of new-onset prolif-
erative diabetic retinopathy - primarily in
those with pre-existing nonproliferative
diabetic retinopathy. There were very few
cases in participants with no or very mild
retinopathy at baseline, and no progression
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of mild nonproliferative diabetic retinop-
athy was observed.®> GLP-1 receptors are
not present in ocular tissue, so it is likely
that any worsening of retinopathy is asso-
ciated with the rapid glucose lowering
observed with these agents.?

Nonarteritic anterior ischaemic optic
neuropathy (NAION), the second most
common form of optic neuropathy and a
leading cause of adult blindness, has also
emerged as a potential concern. A retro-
spective matched cohort study found a
significantly higher risk of NAION among
people with diabetes and those with
overweight or obesity taking semaglutide
compared with those not on GLP-1 recep-
tor agonist treatment.*® A case series linked
the use of semaglutide or tirzepatide with
an increased risk of NAION, sometimes
after asingle dose, including in one patient
without diabetes and in another who
experienced symptoms in both eyes fol-
lowing separate doses. Rapid correction of
glycaemia with resultant optic nerve swell-
inghasbeen hypothesised as a factor. Other
reported complications included bilateral
papillitis and paracentral acute middle
maculopathy, both in people with type 2
diabetes. These findings suggest a higher
risk of acute ocular complications in people
with type 2 diabetes.®* However, several
studies have found no association between
synthetic incretins and NAION, and a
recent review concluded that no definitive
causal relationship has been established
between these agents and NAION.%

Psychiatric disease

A bidirectional relationship exists
between obesity and depression, with
each increasing the risk of the other.®
Given this, it is not unexpected that case
reports of suicide in people taking incre-
tin treatment have been documented.
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However, a retrospective cohort study of
electronic health records involving 240,618
patients with overweight or obesity pre-
scribed semaglutide or non-GLP-1 recep-
tor agonist antiobesity medications, and
1,589,855 patients with type 2 diabetes
prescribed semaglutide or other hypogly-
caemic agents, found a lower risk of sui-
cidal ideation in patients prescribed
semaglutide regardless of prior psychiatric
history.”” Although people with significant
psychiatric illness are typically excluded
from clinical trials, no increase in psychi-
atric disorders has been observed in these
studies. In contrast, improvements in quality
of life measures have been reported with
incretin therapy. In January 2026, the FDA
removed the suicide warning for GLP-1
receptor agonists.

The future of incretins and

new agents

Incretin analogues have proven to be very
popular, with global shortages precipitated
by high demand, which has been par-
ticularly problematic for patients. These
medications must only be used by people
with health problems and not by healthy
individuals with minimal or no excess
adiposity who are seeking weight loss for
purely cosmetic reasons. However, as the
production of approved medications
increases, and with the arrival of new
products currently undergoing phase 2
and 3 studies, availability is expected to
improve. Products in more advanced
studies include a combination of cagrilin-
tide (an amylin analogue) and semaglu-
tide; retatrutide, a triple compound of
GIP, GLP-1 and glucagon receptor ago-
nists; survodutide, a dual glucagon and
GLP-1 receptor agonist; maridebart and
cafraglutide, a dual GIP receptor antag-
onist and GLP-1 receptor agonist; and
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orforglipron, an oral nonpeptide GLP-1
receptor agonist.*®

Conclusion

Incretin analogues are very effective weight
loss medications with cardiovascular,
renal, respiratory and hepatic benefits,
with emerging evidence suggesting poten-
tial neuroprotective effects. Adverse
effects are generally limited to gastro-
intestinal disturbances, which can be
managed through dose reduction and
caution around anaesthesia. Liraglutide,
semaglutide and tirzepatide have been
shown to reduce major cardiovascular
events, and similar trials are ongoing for
other investigational incretins. Currently,
no medications for overweight and obesity
are subsidised by the PBS, which is a sig-
nificant concern given that obesity dis-
proportionately affects people of lower
socioeconomic status. The Pharmaceuti-
cal Benefits Advisory Committee will
need to weigh the broad availability of
incretin analogues for obesity manage-
ment against the long-term health and
economic costs of obesity to the Australian
community. mr
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