WACARDK?LOGY | Dr Sam Tayeb | Cardiologist

SLEEP APNOEA & THE HEART

Cardiac Complications of Untreated Severe Obstructive Sleep Apnoea

A guide from WA Cardiology explaining why severe sleep apnoea matters for your heart — and how
treatment helps

1. What is Obstructive Sleep Apnoea?

Obstructive sleep apnoea (OSA) is a common condition in which the muscles that hold the upper airway
open relax excessively during sleep, causing the airway to repeatedly narrow or collapse. Each time this
happens, breathing stops (an apnoea) or becomes severely reduced (a hypopnoea) for several seconds or
longer, until the brain briefly rouses the body to reopen the airway — often with a gasp or snort. This cycle
can repeat dozens or even hundreds of times every night, usually without the person being aware of it.

The severity of OSA is measured by the apnoea-hypopnoea index (AHI) — the average number of these
events per hour of sleep. An AHI of 5-15 is mild, 15-30 is moderate, and an AHI above 30 is classified as
severe. This information sheet focuses on the cardiovascular consequences of severe, untreated OSA, which
carries the greatest risk to the heart.

Common signs and symptoms include loud snoring, witnessed pauses in breathing during sleep, gasping or
choking arousals, waking unrefreshed, excessive daytime sleepiness, morning headaches, difficulty
concentrating, and irritability. However, some people — particularly those whose main consequence is
cardiovascular — have surprisingly few daytime symptoms despite severe disease.

2. Why Severe OSA Damages the Heart

It may not be obvious why a breathing problem during sleep should harm the heart. The link lies in what
happens to the body during each obstructive event, repeated hundreds of times a night, year after year.

An Analogy: Repeatedly Revving an Engine Against a Closed Throttle

Imagine trying to breathe in hard against a blocked airway — like sucking through a straw that has been
pinched shut. The chest strains, pressure inside the chest swings dramatically, and the heart is
squeezed and stretched with each effort. At the same time, the oxygen level in the blood falls, and the
brain responds to the emergency by releasing a surge of stress hormones (adrenaline) that spike the
blood pressure and heart rate to force the airway open.

This is like repeatedly revving a car engine hard while the throttle is jammed shut, then suddenly
releasing it — over and over, all night. Each individual event is survived, but the cumulative strain of
hundreds of these surges every night, combined with repeated drops in oxygen, gradually damages the
blood vessels, raises blood pressure, promotes inflammation and atherosclerosis, stresses the heart
muscle, and irritates the heart’s electrical system. Over years, this relentless overnight stress translates
into daytime cardiovascular disease.

The key mechanisms by which severe OSA harms the cardiovascular system are:

* Intermittent hypoxia: repeated falls in blood oxygen trigger inflammation, oxidative stress, and
damage to the lining of blood vessels.

*  Sympathetic overactivity: surges of adrenaline raise blood pressure and heart rate, and over time
reset the body’s baseline blood pressure higher.
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» Large intrathoracic pressure swings: straining to breathe against a closed airway mechanically
stresses the heart chambers and great vessels.

* Inflammation and clotting: OSA promotes a pro-inflammatory, pro-clotting state that accelerates
atherosclerosis.

3. Cardiac Complications of Untreated Severe OSA

Untreated severe OSA is independently associated with a wide range of cardiovascular conditions. It
frequently coexists with — and worsens — the very conditions cardiologists treat, and is one of the most
important reversible contributors to cardiovascular risk.

Cardiac Complication How Untreated Severe OSA Contributes

Hypertension OSA is one of the most common identifiable causes of high blood pressure, and
a leading cause of drug-resistant hypertension. Repeated overnight surges in
blood pressure become sustained daytime hypertension over time.

Atrial Fibrillation OSA substantially increases the risk of atrial fibrillation and makes it far more
likely to recur after treatment (cardioversion or ablation) if the OSA is left
untreated. Treating OSA improves rhythm-control success.

Coronary Artery Disease & The combination of intermittent oxygen starvation, inflammation, and blood

Heart Attack pressure surges accelerates atherosclerosis and increases the risk of heart
attack.
Heart Failure OSA both contributes to and worsens heart failure. The repeated strain on a

heart pumping against high pressure with low oxygen can weaken the heart
muscle over time.

Other Arrhythmias Severe OSA can trigger dangerous slow heart rhythms (pauses and heart block)
during sleep, and is associated with an increased risk of sudden cardiac death,
particularly during the night.

Pulmonary Hypertension Chronic low oxygen levels can raise the pressure in the arteries of the lungs,
straining the right side of the heart.

Stroke OSA independently increases stroke risk, through its links with hypertension,
atrial fibrillation, and accelerated atherosclerosis.

4. What the Clinical Evidence Shows

The relationship between OSA and cardiovascular disease has been studied extensively. The evidence
comes from large observational cohorts, which consistently show strong associations, and from randomised
controlled trials of CPAP therapy, which help clarify how much of the risk is reversible with treatment.
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Key Evidence — In Brief

Observational cohort data

Long-term studies such as the Wisconsin Sleep Cohort and the Sleep Heart Health Study demonstrated
that people with untreated severe OSA have substantially higher rates of hypertension, heart failure,
stroke, and cardiovascular death than those without OSA — with the highest-severity groups carrying
roughly two to three times the cardiovascular risk.

The SAVE trial (2016)

This large randomised trial of over 2,700 patients with OSA and existing cardiovascular disease found
that, overall, CPAP did not significantly reduce cardiovascular events — but average CPAP use in the
trial was only about 3.3 hours per night, below the threshold thought necessary for cardiovascular
benefit. Crucially, a pre-specified analysis of patients who used CPAP for 4 or more hours per night
showed significantly reduced rates of stroke and major cardiovascular events. This underlined a central
message: the benefit depends heavily on consistent, adequate use.

Blood pressure and atrial fibrillation

Randomised trials consistently show CPAP modestly lowers blood pressure, with the greatest effect in
resistant hypertension. Multiple studies show that treating OSA markedly improves the success of atrial
fibrillation treatment — patients with untreated OSA have much higher AF recurrence rates after
cardioversion or ablation than those whose OSA is treated.

5. The Benefit of CPAP Therapy

The encouraging message is that the cardiovascular harm of OSA is, to a significant extent, reversible with
effective treatment — provided the treatment is used consistently. Continuous positive airway pressure
(CPAP) therapy, which uses a mask to deliver gentle air pressure that splints the airway open during sleep,
is the most effective treatment for severe OSA. The figure below summarises the cardiovascular and
symptomatic benefits observed with consistent CPAP use.

The Benefit of CPAP Therapy in Obstructive Sleep Apnoea

Observed improvements with consistent CPAP use vs untreated severe OSA
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Approximate benefits observed with consistent CPAP use (24 hours/night) versus untreated severe OSA. Figures are drawn from
meta-analyses and adherence-based analyses including the SAVE trial (2016); benefit is strongly dependent on regular nightly use.

The single most important factor determining whether CPAP protects the heart is consistent use — ideally
every night, for at least 4 hours. This is why support with mask fitting, pressure adjustment, and
troubleshooting in the early weeks is so important, and why your cardiologist and sleep physician will work
together to help you persist with therapy.
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6. Treatment Options for Severe OSA

CPAP Therapy

CPAP is the first-line and most effective treatment for severe OSA. A small bedside machine delivers gentle
pressurised air through a mask, holding the airway open and preventing the obstructive events. Modern
machines are quiet, compact, and record usage and effectiveness data that guide ongoing adjustment.

Weight Management

Excess weight, particularly around the neck and abdomen, is a major contributor to OSA. Weight loss can
substantially reduce OSA severity and, in some cases, resolve it. It also independently benefits blood
pressure and overall cardiovascular risk.

Other Treatments

* Mandibular advancement devices (dental splints): custom oral appliances that hold the lower jaw
forward to keep the airway open — useful in mild-to-moderate OSA or where CPAP is not
tolerated.

* Positional therapy: for OSA that occurs mainly when sleeping on the back.
» Avoidance of alcohol and sedatives before bed, which relax the airway muscles and worsen OSA.

» Surgery: considered in selected cases, for example where there is a correctable anatomical
obstruction.

» Treatment of nasal congestion and other contributing factors.

A Combined Approach with Your Cardiologist

If you have severe OSA and cardiovascular disease or risk factors, treating the sleep apnoea is an
important part of protecting your heart — but it works alongside, not instead of, the management of your
blood pressure, cholesterol, rhythm, and other risk factors. The best outcomes come from treating the
OSA effectively while your cardiologist optimises your overall cardiovascular care in parallel.

7. Getting Diagnosed and Treated

If OSA is suspected, the diagnosis is confirmed with a sleep study (polysomnography), performed either in a
sleep laboratory or, increasingly, at home with portable equipment. The study measures the AHI along with
oxygen levels, heart rate, and other parameters to determine severity.

If you have been told you may have sleep apnoea, or you have symptoms such as loud snoring, witnessed
breathing pauses, or unrefreshing sleep — particularly if you also have high blood pressure, atrial fibrillation,
or established heart disease — it is worth discussing a sleep study with your doctor. Diagnosing and
effectively treating severe OSA is one of the most worthwhile things you can do for your long-term
cardiovascular health.
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Key Messages to Take Home

Here is what matters most about severe sleep apnoea and your heart:
* Untreated severe OSA repeatedly stresses the heart and blood vessels every night, and
is a major, often overlooked, contributor to cardiovascular disease.

» ltis strongly linked to hypertension (especially drug-resistant), atrial fibrillation, heart failure,
coronary disease, stroke, and dangerous night-time rhythm disturbances.

» Treating OSA improves the success of atrial fibrillation treatment and helps control blood
pressure — effects shown across multiple studies.

* CPAP can substantially reduce cardiovascular risk — but only when used consistently,
ideally every night for at least 4 hours.

* If you have symptoms of OSA or known heart disease, ask your doctor about a sleep study —
diagnosing and treating it is one of the most valuable things you can do for your heart.

8. Useful Resources

»  Sleep Health Foundation: www.sleephealthfoundation.org.au

* Heart Foundation Australia: www.heartfoundation.org.au

* Heart Foundation Heart Help Line: 1300 36 27 87

* Lung Foundation Australia: www.lungfoundation.com.au

» Cardiac Rehabilitation: Ask your cardiologist or GP for a referral to your nearest programme.

This patient information sheet has been prepared by Dr Sam Tayeb, WA Cardiology, for educational purposes. It is not
a substitute for personalised medical advice. Please discuss your individual results, medications, and management
plan with your cardiologist.
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