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THERAPEUTICS CLINIC PEER REVIEWED

Obesity and
obstructive
sleep apnoea

DONALD LEE Bsc(Med), MB BS, MMed, FRACP
BRENDON YEE mB chB, FRACP, PhD

Obstructive sleep apnoea is a common, multifactorial
condition with obesity as its most important
modifiable driver. Weight loss can markedly reduce
disease severity, and the recent TGA approval of
tirzepatide for obstructive sleep apnoea in adults with
obesity offers a novel adjunct to continuous positive
airway pressure, broadening treatment strategies and
improving long-term health outcomes.

bstructive sleep apnoea (OSA) is a common and increas-

ingly prevalent disorder characterised by repetitive epi-

sodes of upper airway obstruction during sleep, leading
to intermittent hypoxia, fragmented sleep and a cascade of
physiological disturbances.

Among the myriad of risk factors, obesity stands as the most
significant and modifiable driver of OSA. In recent years, the
development of novel pharmacotherapeutic agents such as tirze-
patide has offered hope for managing select patients with OSA,
particularly those whose condition is closely linked to excess
adiposity.' This article explores the association between obesity
and OSA and examines the emerging role of tirzepatide in the
management of this challenging disorder.
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KEY POINTS

« Obstructive sleep apnoea (OSA) is highly prevalent, affecting
936 million people worldwide. It is characterised by
repetitive upper airway obstruction during sleep, leading to
partial or total cessation of breathing, oxygen desaturation
and sleep disruption.

0SA is strongly associated with obesity, although other factors

also contribute, including craniofacial features, genetic and

racial predisposition, functional endotypes and age.

« Weight gain of 10% can increase the risk of developing
moderate-to-severe OSA by up to sixfold, whereas weight
loss can significantly reduce disease severity.

« Continuous positive airway pressure (CPAP) remains the

gold-standard treatment for OSA, but adherence challenges

limit its long-term effectiveness.

Tirzepatide, which is now TGA approved for the management

of moderate-to-severe OSA in adults with obesity, achieves

substantial weight loss and reduces OSA severity, although it
should be used as an adjunct rather than a replacement for

CPAP.

* Ongoing resistance-based exercise and adequate protein
intake to maintain muscle mass are integral when using
tirzepatide for chronic weight management.

Assessment for obstructive sleep apnoea

OSA is a condition characterised by repetitive obstruction of
the upper airway during sleep, resulting in partial cessation
(hypopnoea) or total cessation (apnoea) of breathing, reduced
blood oxygen saturation and sleep disturbance. Globally, an
estimated 936 million people live with the condition.” The classic
symptoms of snoring, excessive daytime sleepiness and witnessed
apnoeas are more frequently seen in men, whereas women may
present with less specific symptoms including poor sleep quality,
fatigue and mood disturbance.’ Presentation may also occur
without overt symptoms, such as when there is reported concern
of loud and excessive snoring or observed pauses in breathing
by the patient’s bed partner. Occasionally, presentation follows
a motor vehicle accident in which there was suspicion of sleep
onset while driving; however, sleep restriction and circadian
rhythm disorders are also potential causes. Furthermore, with
the use of consumer health devices becoming more common,
patients may present to discuss reports generated by these
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TABLE. APNOEA-HYPOPNOEA INDEX
AND DISEASE SEVERITY

Disease severity Apnoea-hypopnoea
index (events per hour)

No disease <5

Mild 5to 14

Moderate 15 to 29

Severe =30

devices and the implications on their
overall wellbeing. Untreated OSA has
been linked to adverse cardiometabolic
health, including an increased risk of
atrial fibrillation.

The severity of OSA is commonly clas-
sified using the apnoea-hypopnoea index
(AHI), which measures the number of
respiratory disturbances (apnoeas and
hypopnoeas) per hour of sleep (Table).*
This value is derived from a diagnostic
sleep study, either performed at home or
in a sleep laboratory.

Risk factors for obstructive sleep
apnoea

Although obesity (body mass index
[BMI] 230kg/m?) stands as a leading
contributor to OSA, it is far from the sole
risk factor. The development and severity
of OSA are influenced by a constellation
of additional variables, both anatomical
and nonanatomical. Genetic and racial
predisposition, craniofacial features
such as retrognathia or high-arched
palate, and age all play a role. OSA has
a higher prevalence in men, whereas its
prevalence doubles for women after
menopause.>’

Functional predispositions, known as
OSA endotypes, also contribute to the
development of the disorder. These include
reduced upper airway dilator muscle activ-
ity, reduced arousal threshold and increased
loop gain for control of ventilation.® Iden-
tifying a patient’s specific endotype may
enable more personalised treatment
approaches for OSA in the future.®

Together, these risk factors underscore
the complex and multifactorial nature of
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OSA pathogenesis, shaping individualised
approaches to prevention and treatment.

Obesity as a causative factor in
obstructive sleep apnoea

The association between obesity and
OSA is well established and multifaceted.
According to the most recent data from
the Australian Institute of Health and
Welfare, about 31% of Australian adults
aged 18 years and over are classified as
obese, based on a BMI of 30kg/m?* and
over” Combining both overweight and
obesity categories, around two-thirds
(67%) of Australian adults fall into these
classifications. Multiple epidemiologi-
cal studies have shown that the preva-
lence of OSA increases in parallel with
rising obesity rates.® In adults, about
40% of individuals with OSA live with
obesity.*

Longitudinal studies have confirmed
that weight gain is a strong predictor of
incident OSA, whereas weight loss is asso-
ciated with significant improvements in
OSA severity. For example, a 10% weight
gain in adults can increase the risk of
developing moderate-to-severe OSA by
up to sixfold.” Conversely, weight reduc-
tion through lifestyle modification, bar-
iatric surgery or pharmacotherapy has
been shown to improve the AHI, oxygen
saturation and overall sleep quality.

Multiple mechanistic pathways have
been identified to explain how excess
weight predisposes individuals to OSA.
These are outlined in Box 1.

Treatment of obstructive sleep
apnoea

Weight management

Weight management continues to be a
priority in the current OSA management
guidelines, aiming to reduce disease sever-
ity and improve long-term health out-
comes.'*" Sustained weight loss requires
intentional lifestyle modifications, par-
ticularly caloric restriction and increased
physical activity. Bariatric surgery has
been shown to induce significant weight
reduction, leading to improvements in
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1. MECHANISTIC PATHWAYS
UNDERLYING THE PREDISPOSITION
OF INDIVIDUALS WITH EXCESS WEIGHT
TO OSA*S

Anatomical narrowing and collapsibility

of the upper airways

¢ One of the most direct effects of obesity
is the deposition of fat in the region
around the upper airway, causing a
narrowing and increasing collapsibility
during sleep**?

Decreased lung volumes

¢ Central (abdominal) obesity reduces
functional residual capacity and end-
expiratory lung volume, which in turn
reduces caudal traction on the upper
airway, making it more prone to collapse*®

Systemic inflammation and hormonal

changes

* Adipose tissue is an active endocrine
organ, releasing cytokines and
adipokines that may contribute to
upper airway dysfunction and systemic
inflammation, thereby worsening
OSA severity'4*°

Abbreviation: OSA = obstructive sleep apnoea.

OSA severity and associated cardio-
metabolic sequelae.'”?* However, the
inherent risks of surgery may mean that
bariatric surgery is not appropriate for
some patients. Furthermore, the improve-
ment in AHI following bariatric surgery
may not necessarily be superior to that
following weight loss achieved by conven-
tional weight loss programs.*

Continuous positive airway pressure

The use of continuous positive airway
pressure (CPAP) has been regarded as the
gold standard for normalising respiration
as treatment for OSA.? It normalises res-
piration by reducing the number of
apnoeas and hypopnoeas during sleep,
resulting in improvements in both the
AHI and hypoxic burden. From the
patient’s perspective, the use of CPAP has
been correlated with improvement of
symptoms such as daytime sleepiness and
snoring. CPAP as treatment for OSA has
also been linked to improvement in blood
pressure control and cardiovascular and
possible all-cause mortality, with these
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benefits contingent on ongoing nightly
adherence.””??% Yet, the nature of the
mask and machine used in CPAP may be
perceived as unnatural by patients, with
up to about 50% ceasing CPAP after
three years.?®

For patients who continue with CPAP,
there may be incomplete resolution of
their apnoea for various reasons, such as
suboptimal equipment upkeep. Concerns
have been raised regarding defective
positive airway pressure devices and the
presence of magnets in masks, which may
pose risks to other medical devices such
as implanted pacemakers and defibrilla-
tors.?*** Another consideration is that
CPAP use alone does not necessarily result
in weight loss or sufficient improvement
in cardiometabolic risk factors.*>*?

Incretins

Numerous pharmacological agents have
been developed for the management of
obesity over the years. Hormones released
from the gastrointestinal tract upon
presentation of nutrients are known
collectively as incretins. The two main
incretins are glucagon-like peptide-1
(GLP-1) and glucose-dependent insulin-
otropic peptide (GIP). The GLP-1 and
GIP receptor agonists were originally
developed for the management of type 2
diabetes through the potentiation of
insulin secretion and other metabolic
effects. However, they also had broader
effects including delayed gastric empty-
ing and suppression of appetite, contrib-
uting to the outcome of improved
glycaemic control and sustained weight
loss (Figure).

The GLP-1 receptor agonist liraglutide
was approved in 2014 for the management
of obesity in the USA and subsequently
in Australia in 2015. More recently, the
GLP-1 receptor agonist semaglutide 2.4 mg
weekly dose was approved for the man-
agement of obesity in the USA in 2021
and in Australia in 2024.

In June 2025, the TGA broadened the
indication for the GLP-1/GIP dual recep-
tor agonist tirzepatide to include the
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Figure. Nutrients entering the gastrointestinal tract stimulate the release of glucagon-like
peptide-1 (GLP-1) and glucose-dependent insulinotropic peptide (GIP) with effect on the stomach,
pancreatic beta cells and subcutaneous white adipose tissue.

treatment of moderate-to-severe OSA
in adults with obesity. It previously had
indications for the treatment of type 2
diabetes and chronic weight manage-
ment. The additional indication was
largely based on the findings of the
SURMOUNT-OSA study published
in 2024.

Exploring the role of tirzepatide

Tirzepatide is a novel, once-weekly inject-
able medication that acts as a dual agonist
of the GLP-1 and GIP receptors. The
SURMOUNT-OSA study used tirzepatide
in two phase 3 double-blind randomised
placebo-controlled trials in obese adults
with moderate-to-severe OSA." Trial 1
consisted of participants who were not
treated with CPAP (mean BMI 39.1 kg/m?,
AHI 51.5 events per hour), whereas trial 2
consisted of participants who were treated
with CPAP (mean BMI 38.7kg/m?, AHI
49.5 events per hour). The study was
not designed to compare tirzepatide
against CPAP for the treatment of OSA,
but did compare the effects of tirze-
patide with placebo in both CPAP users
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and non-CPAP users with OSA and obe-
sity. The primary endpoint for the study
was the reduction in AHI at 52 weeks.

In both trials, there were substantial
improvements in AHI and BMI for those
allocated to tirzepatide dosed at 10 mg to
15mg weekly compared with placebo after
52 weeks. Patients were commenced on
tirzepatide 2.5mg, and this was escalated
every four weeks by 2.5mg to a maximum
tolerated dose of 10mg or 15mg weekly.
The improvement in AHI was 50.7% in
trial 1 (no CPAP) and 58.7% in trial 2
(with CPAP), with 42.2% and 50.2% of
participants in the respective trials reach-
ing OSA remission (AHI <5 or AHI 5 to
14 with no sleepiness). The improvement
in body weight for trial 1 and trial 2 was
also substantial, with a 17.7% and 19.6%
reduction, respectively. The secondary
endpoints of blood pressure control, sys-
temic inflammation (as measured by
high-sensitivity C-reactive protein levels)
and event-specific hypoxic burden also
showed the expected improvement in
those allocated to tirzepatide, irrespec-
tive of CPAP exposure.
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2. TGA INDICATIONS FOR TIRZEPATIDE
(AS OF JUNE 2025)

Type 2 diabetes mellitus

¢ The treatment of adults with insufficiently
controlled type 2 diabetes, as an
adjunct to diet and exercise as
monotherapy when metformin is not
tolerated or contraindicated, or in
addition to other medicinal products
for the treatment of type 2 diabetes

Chronic weight management

¢ As an adjunct to a reduced-calorie
diet and increased physical activity
for chronic weight management,
including weight loss and weight
maintenance, in adults with an initial
body mass index of 230 kg/m?
(obesity) or 227 kg/m? to <30 kg/m?
(overweight) in the presence of at
least one weight-related comorbid
condition (e.g. hypertension,
dyslipidaemia, obstructive sleep
apnoea, cardiovascular disease,
prediabetes or type 2 diabetes
mellitus)

Obstructive sleep apnoea

¢ Indicated for the treatment of
moderate-to-severe obstructive sleep
apnoea in adults with obesity

Patient selection for tirzepatide
therapy

Careful assessment of the patient’s entire
clinical context is required when consid-
ering tirzepatide use in the context of
OSA. The TGA indications for tirze-
patide as of June 2025 are presented in
Box 2.

Arguably, the most pertinent factor
in the consideration of tirzepatide use is
the timing: how quickly does the desired
outcome need to be achieved? The reduc-
tion in BMI for those receiving tirzep-
atide and other incretin-based therapies
is substantial but is not instantaneous.
The reduction in the severity of OSA is
also dependent on the amount of weight
lost and the rate at which it is lost. It
follows that the secondary benefits
derived from substantial weight loss,
such as improved blood pressure control,
glycaemic control and cardiovascular
morbidity, are not optimised until the
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excess adiposity is lost. Therefore, tirze-
patide cannot be considered a replacement
for CPAP or other core OSA therapies,
but rather as an adjunct in cases where
obesity is a contributing factor to OSA
and where weight loss could meaningfully
reduce disease severity.

The pros and cons of CPAP have pre-
viously been discussed, but it is clear that
in individuals with excessive sleepiness
caused by OSA, CPAP leads to a signif-
icant reduction in sleepiness.?> This
becomes even more important as a factor
for consideration as the use of CPAP in
adults with OSA has been demonstrated
to significantly lower the rate of motor
vehicle accidents. Thus, CPAP remains
the initial treatment of choice in many
cases of OSA. The addition of tirzepatide
to CPAP for OSA treatment leads to
clinical benefit after some time, given
the period required to achieve the nec-
essary weight loss. Once a clinically sig-
nificant amount of weight has been lost,
then re-evaluation of the need for CPAP
should occur.

The use of tirzepatide may be the only
option for individuals with OSA who
refuse or are unable to adhere to CPAP
in potentially mitigating the poor health
outcomes associated with untreated
OSA.

Potential limitations and
considerations of tirzepatide

Weight loss sustainability

There may be concern regarding the
sustainability of the weight loss achieved
with medications such as tirzepatide as the
benefits may persist only while therapy
is maintained. The SURMOUNT-4 study
examined the maintenance of the weight
reduction achieved with tirzepatide.” In
this study of over 600 patients, a mean
weight loss of 20.9% was achieved in
the initial 36 weeks of tirzepatide use.
Participants were then randomised to
receive either a continuation of tirzep-
atide or placebo for a further 52 weeks.
The vast majority (about 90%) of those
randomised to tirzepatide were able to

SEPTEMBER 2025, VOLUME 26, NUMBER 9
Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2025. https://medicinetoday.com.au/mt/2025/september

maintain at least 80% of the weight lost
during the lead-in period compared with
17% of those who received placebo. This
suggests that a maintenance dose is
required to retain the degree of weight
loss seen with the use of tirzepatide. As
obesity is recognised as a chronic disease,
the relevance of and need for maintenance
medications for weight management is
apparent.

Side effects

In the SURMOUNT-OSA study, there
were few side effects associated with
tirzepatide use.! Most of the adverse
events were related to gastrointestinal
symptoms such as nausea, constipation,
diarrhoea and discomfort from gastro-
oesophageal reflux disease. These were
generally self-limiting and occurred dur-
ing drug initiation and titration. There
were few withdrawals from the study
when doses were increased every four
weeks; seven out of 224 patients withdrew
from trial 1 and 12 out of 223 patients
withdrew from trial 2 (4% of the total
number of participants).

Special precautions and warnings

for use

There are few contraindications for
tirzepatide use. Acute pancreatitis has
been reported with tirzepatide use,** and
there are no data on its safety in patients
with a history of pancreatitis.” The use
of GLP-1 receptor agonists should be
avoided in those with a family history or
personal history of medullary thyroid
cancer or multiple endocrine neoplasia
type 2, with rodent studies showing an
increased risk.*

A recent update to the product infor-
mation for all GLP-1 or dual GLP-1/GIP
receptor agonists available in Australia
highlights the risk of aspiration during
anaesthesia or deep sedation, owing to
their effect of delayed gastric emptying.’
Anaesthetic guidelines are now available.
(see: https://www.anzca.edu.au/safety-
and-advocacy/standards-of-practice/
endorsed-guidelines-and-joint-statements).


https://www.anzca.edu.au/safety-and-advocacy/standards-of-practice/standards-for-anaesthesia
https://www.anzca.edu.au/safety-and-advocacy/standards-of-practice/standards-for-anaesthesia
https://www.anzca.edu.au/safety-and-advocacy/standards-of-practice/standards-for-anaesthesia

Muscle loss

Weight loss occurring with the use of
GLP-1 receptor agonists, GLP-1/GIP dual
receptor agonists and bariatric surgery is
invariably associated with some muscle
loss, and thus potentially leads to unin-
tended outcomes such as loss of strength
or increased likelihood of falls. Patients
should be advised on the need to maintain
their muscle mass through resistance-
based exercises and to prioritise adequate
protein intake.

Cost, access and insurance

coverage

The implementation of tirzepatide as an
ongoing medication for OSA and weight
management may also be significantly
influenced by cost, access and insurance
coverage.

Conclusion
Obesityand OSA are intricatelylinked, with
excess body weight serving as a major driver
of OSA pathogenesis and severity. Effective
weight management remains a crucial
component of OSA therapy. CPAP is the
present gold-standard treatment for OSA
asiteffectively reduces AHI, although long-
term adherence is variable. CPAP therapy
alone does not necessarily lead to weight
reduction or substantial improvements in
cardiometabolic risk factors. The GLP-1
and dual GLP-1/GIP receptor agonists
have emerged as adjuncts to the present
gold-standard treatment with CPAP.
Tirzepatide is now a viable therapeutic
option for achieving sustained and signifi-
cant weight loss that is sufficient to alter the
course of OSA. Tirzepatide should not
replace CPAP, but it is now another arrow
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in the quiver for use in OSA management.
It raises the need for furthering education
and collaboration among sleep medicine
specialists, endocrinologists and primary
care providers to facilitate a holistic approach
to maximize patient outcomes. As our
therapeutic arsenal expands, the hope is to
provide more targeted, effective and sus-
tainable solutions for those battling the
dual burdens of obesity and OSA. MT
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