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Definition of OSA

OSA is characterized by repetitive upper airway collapse during
sleep, accompanied by recurrent oxygen desaturations, nocturnal
arousal and fragmented sleep.

Patients may present with classic symptoms, including snoring, unrefreshing sleep, choking
arousals, poor sleep quality, reduced neurocognitive functioning or even motor vehicle
accidents sustained due to ‘micro-sleeps’ whilst driving. A growing number of asymptomatic
patients is presenting for assessment as recognition of the disorder increases, particularly
among patients with cardio-metabolic disorders (e.g. hypertension, coronary artery disease,
type 2 diabetes) in whom there is a high prevalence of OSA.



OBSTRUCTIVE SLEEP APNOEA

Obstructive sleep apnoea (OSA) impacts on daytime vigilance and contributes to
cognitive dysfunction and mood disorders. It is a source of lost productivity in the
workplace and increases motor vehicle accident risk.

In the early 1990s, the prevalence of OSA in the community in the united states,
determined by polysomnography (PSG), was shown to be 24% of adult men and 9% of
women, with recent evidence suggesting a further increase due to the obesity epidemic
and an ageing population. OSA is now recognised as a major public health and economic
burden, with an estimated cost to the Australian community of more than $5.1 billion a
year in health care and indirect costs.



PATHOPHYSIOLOGY OF OSA 





OSA Risk Factors

• Old age and obesity are the strongest risk factors
Other risk factors:
• Male sex
• Excessive alcohol intake
• Female menopause
• Craniofacial abnormalities
• Retrognathia (either maxilla or mandible or both recede with respect to the

frontal plane of the forehead)
• Macroglossia
• Wide neck circumference(>17 in. males & >16 in. females, achondroplasia,

acromegaly, macroglossia

Adebola et al. 2010



OSA Predisposing Characteristics

Predisposing Characteristics of OSA  

Patient characteristics 
• Male; > 50 y old 
• Obesity BMI > 30 kg/m2 
• Neck circumference  > 40 cm(15.7in.) 
• ENT conditions Septal deviation, tonsillar and adenoidal hypertrophy, 

laryngomalacia, tracheomalacia Craniofacial abnormalities Down syndrome, 
micrognathia, achondroplasia, acromegaly, 

• macroglossia



WHY DOES A PATIENT SEEK EVALUATION?

Patients present for three fundamental reasons:

 Snoring causing social disruption or embarrassment;

 Symptoms of unrefreshing sleep, daytime fatigue and sleepiness and
its social or professional consequences;

 Concerns that untreated sleep apnoea may contribute to adverse
health outcomes.



POLYSOMNOGRAPHICALLY DETERMINED VERSUS 
CLINICALLY IMPORTANT OSA: TELLING THE DIFFERENCE

• Despite the high prevalence of OSA, most patients are minimally symptomatic.

About 15% of patients have moderate to severe sleep apnoea.

• The vital issue in clinical practice is to identify those with OSA who have

clinically important disease.

• Lack of clarity around goals of treatment can lead to excessive investigation,

inappropriate treatment and patient disengagement.



WE BELIEVE THE MAJOR GOALS OF MANAGEMENT OF 
OSA SHOULD BE:

 To identify and offer treatment to symptomatic patients, regardless of disease severity, whose
safety and quality of life is affected;

To identify and offer treatment to patients with severe OSA determined by PSG, regardless of
symptoms, who may be at risk of adverse health outcomes; and

To modify adverse lifestyle factors that contribute to OSA pathogenesis and other poor health
outcomes. This may include advice on diet and exercise to lose weight, and encouragement to
reduce alcohol intake and stop smoking.



ALGORITHM FOR MANAGEMENT OF OBSTRUCTIVE SLEEP APNOEA (OSA) IN THE COMMUNITY

Darren R Mansfield MB BS, FRACP, Nicholas A Antic MB BS, FRACP, PhD, R Doug McEvoy MB BS, FRACP. https://doi.org/10.5694/mja13.10909



OBSTRUCTIVE SLEEP APNOEA: SIMPLE QUESTIONNAIRE DETERMINANTS OF 
PRETEST PROBABILITY AND SYMPTOM PROFILE OSA 50

Determinant Question If yes, score*

Obesity Is your waist circumference† > 102 cm (men), 
> 88 cm (women)?

3

Snoring Has your snoring ever bothered other people? 3

Apnoea Has anyone noticed that you stopped breathing 
during sleep?

2

50 Are you aged 50 years or over? 2

Maximum total score 10

* In Chai-Coetzer et al,16 an OSA50 score ≥ 5 was 100% sensitive (95% CI, 86%–100%) for moderate to severe OSA (ie, detected all cases) and an 
OSA50 score < 5 had high negative predictive value (100% [95% CI, 73%–100%]). However, the positive predictive value of the test was relatively 
modest (48% [95% CI, 35%–63%]), indicating that while it can be used to increase the pretest probability of OSA, patients who have a positive score 
(> 5) need to have a sleep study to definitively establish the diagnosis. † Measured at the level of the umbilicus.



EPWORTH SLEEPINESS SCALE (ESS)

Situation Chance of dozing (score)*

Sitting and reading

Watching television

Sitting inactive in a public place (eg, a theatre or meeting)

As a passenger in a car for an hour without a break

Lying down to rest in the afternoon when circumstances permit

Sitting and talking to somebody

Sitting quietly after a lunch without alcohol

In a car, while stopped for a few minutes in traffic

* 0 = no chance of dozing; 1 = slight chance of dozing; 2 = moderate chance of dozing; 3 = high chance of dozing. The ESS is a guide only. An ESS score > 10 is indicative of 
pathological daytime sleepiness. It is not a strong independent predictor of the presence of OSA; however, in established OSA, it is a predictor of response to treatment. Patients 
with lower scores (eg, 8–10) may also have mild impairment of vigilance in the day and should be evaluated.

How likely are you to doze off or fall asleep in the following situations, in contrast to feeling just tired? This
refers to your usual way of life in recent times. Even if you have not done some of these things recently, try to
work out how they would have affected you. Use the following scale to choose the most appropriate number for
each situation:



DIAGNOSIS OF OSA

In-lab polysomnography (PSG) remains the gold standard for diagnosis of sleep apnoea
(both obstructive and central), although the use of full- or limited-channel sleep studies,
which may be performed at home, is rapidly increasing. These limited-channel home
devices have a good sensitivity and specificity for moderate to severe OSA; however, they
are less reliable in patients with comorbidities and complex forms of SDB.





Patient: E.BONNICI 
UR: BONE180283F Study date: 2/10/2013 
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Patient:  Emily BONNICI Height:   161.5cm            
Date of birth: 18/02/1983 Weight: 100kg 
Study date: 2/10/2013 BMI: 38.3 kg/m2 

 
Reason for Study: Suspected Obstructive Sleep Apnoea Syndrome. 
 
Description of Sleep: Emily BONNICI had a good amount of sleep for her diagnostic 
sleep study. She perceived her sleep to be worse than usual.  Loud snoring and mouth 
breathing were observed. 
 
Sleep Architecture: There was a sleep efficiency of 93.1% and a sleep latency of 15.0 
minutes. There were two periods of REM, one while supine. The percentage of total 
sleep time spent in a supine position was 20.8%.   
 
Respiratory Events: Baseline awake SpO2 was 92%. There were very frequent 
hypopnoeas and obstructive apnoeas during all stages of sleep irrespective of body 
position. Supine REM AHI = 110.3/hr. REM AHI = 88.8/hr.  Supine NREM AHI = 
114.9/hr. NREM AHI = 89.9/hr. Total AHI = 89.8/hr. ODI (4%) =59.5/hr. These 
respiratory events were associated with an average oxygen desaturation of 7%, to a 
nadir SpO2 of 76 %. The proportion of total sleep time spent with SpO2 < 90% was 
19%. 
 
Periodic Leg Movements: There were no Periodic Leg Movements. 
 
Cortical Arousals: Spontaneous Arousal Index = 4.8/hr. Respiratory Arousal Index = 
64.0/hr. Total Arousal Index = 68.8/hr. 
 
ECG: Sinus rhythm. 
 
Epworth Sleepiness Scale:     12/24 
 
Conclusion:  Overall reasonable quality of sleep with all sleep stages including two 
brief periods of REM was sampled. Moderate to heavy snoring noted throughout the 
entire sleep study. There is severe, non-positional obstructive sleep apnoea (OSA) 
with an associated sustained oxygen desaturation with cycling respiratory events; to a 
nadir SpO2 of 76%. No Significant PLMS activity noted. Prompt CPAP implementation 
is warranted. 
 
 
 
 
Julie /Dr.A.K.M.Nizam Uddin. 



OSA MANAGEMENT

Therapy for OSA continues to evolve as no treatment has yet

combined the ideals of optimal efficacy and universal tolerability.

Treatment goals for OSA include improvement in daytime symptoms

and quality of life, improved sleep quality and reduction in

cardiometabolic risk, as well as normalization of apnoea hypopnea

index (AHI) and nocturnal oxygen desaturations.



OSA MANAGEMENT

• Individuals may also have specific treatment goals, such as the hypertensive

patient who wishes to optimize blood pressure control, a professional driver who

wishes to maintain his or her driving license or the patient with atrial fibrillation

who wishes to improve his or her risk of post-ablative recurrence. Hence, therapy

choice should focus on individual treatment goals, as well as on specific OSA

characteristics. As patient engagement is critical to successful therapy,

elucidating the patient’s treatment preferences and addressing concerns is an

important aspect of management. A burgeoning number of treatment modalities

exist, all with relative advantages and disadvantages.



OBSTRUCTIVE SLEEP APNOEA: TREATMENT 
OPTIONS*

Option Optimal group Cost Trial option Comfort Comment

Nasal CPAP Moderate to severe OSA; 
selected mild cases; 
prominent symptoms; high 
cardiovascular risk

$1000–$2400 Yes — rental Variable — can be 
uncomfortable

Gold standard — most 
efficacious; adherence 
variable

MAS (custom fit) Primary snorers; mild to 
moderate OSA; supine 
dominant OSA; some severe 
cases; OSA and bruxism

$1200–$2000 No, but temporary 
devices emerging

Variable — can be 
uncomfortable

Nasal EPAP (single-night 
use)

Mild to moderate OSA; some 
severe OSA

$3.50/night Yes Variable — can be 
uncomfortable

Recent innovation — role 
emerging

Weight loss (stand-alone 
therapy)

Goal, 10% body weight; mild 
to moderate OSA

Low na na Low achievement rate

Bariatric surgery BMI > 35 kg/m2 High No Medium Variable reduction in OSA; 
often limited availability in 
public system

Supine avoidance device Supine OSA Low Yes Comfortable Limited data on efficacy and 
adherence

Upper airway surgery All ranges of OSA High na Uncomfortable Salvage treatment for failed 
CPAP or MAS

Tonsillectomy Gross tonsillar hypertrophy; 
all severities of OSA

High na Uncomfortable May have high cure rate if 
BMI 18.50–24.99 kg/m2

CPAP = continuous positive airway pressure. EPAP = expiratory positive airway pressure. MAS = mandibular advancement splint. na = not available. OSA = obstructive sleep apnoea. * 
All patients should receive advice about weight loss and/or prevention of weight gain; this may include advice to reduce alcohol consumption.

Darren R Mansfield MB BS, FRACP, Nicholas A Antic MB BS, FRACP, PhD, R Doug McEvoy MB BS, FRACP. https://doi.org/10.5694/mja13.10909



POSITIVE PRESSURE THERAPIES

• In the early 1980s, nocturnal continuous positive airway pressure (CPAP) applied through the nares

was first described as a highly effective therapy for OSA. Positive airway pressure (PAP) interfaces

have undergone significant development, and today, a diverse range of machines and masks exist.

PAP persists as the most effective therapy for lowering parameters of OSA severity, including AHI,

oxygen desaturation index (ODI) and oxygen saturation (sao2) nadir.4 advances in PAP therapy

include features such as expiratory pressure relief to improve patient comfort and the development

of other modalities, including automatic and bi-level positive airway pressure machines (APAP and

BPAP respectively). APAP removes the need for in-laboratory titration and ongoing treatment

maintenance associated with changing pressure requirements, although it is more expensive.



MANDIBULAR ADVANCEMENT SPLINT THERAPY

Mandibular advancement splint (MAS) therapy is the leading treatment alternative that may
be considered following intolerance to PAP or on the basis of patient preference. Although
not as efficacious in lowering the AHI, this reduced efficacy may be balanced by increased
adherence and patient tolerance. In the short term, this may result in overall similar
outcomes, including similar improvement in daytime somnolence and blood pressure,
although more studies are needed to assess long-term outcomes, particularly for severe OSA.
Additionally, MAS has the advantages of being highly portable, silent and often preferred by
users to CPAP treatment. Like PAP devices, MAS now has the capability .



POSITIONAL THERAPY

Position-dependent OSA is that in which obstructive events occur exclusively or predominantly in one
sleeping position, most commonly the supine position (~50% of patients). Targeted therapy to prevent
supine sleep may be an effective treatment in this subgroup of patients. Various techniques have been
employed to prevent supine sleep, ranging from the crude ‘tennis-ball in the back’ technique, where a
tennis ball or similar object is sewn into the back of sleepwear, to new-generation devices, which have a
neck or thoracic band that vibrates in increasing intensity when the patient lies in the supine position.
Positional therapy has been tested only in small studies and is not as effective as CPAP in lowering the
AHI, although it may be better tolerated. Positional therapy lends itself to combination treatment
approaches and may be used in conjunction with other modalities, such as MAS or weight loss, to reduce
OSA in non-supine positions for an additive effect



SURGICAL 
TREATMENTS 

FOR OSA

A number of surgical approaches has been used in the treatment of OSA, targeting a range of anatomical structures, including the
nose, soft palate, tongue, tonsils and jaw position. For example, radio-assisted uvulopalatoplasty combined with tonsillectomy has
reported success rates of between 60% and 70%, albeit with a liberal definition of success (postoperative AHI <20/h and a
reduction of at least 50% in the pre-surgical AHI).20 assessment of factors, including tonsillar size and palate position, can
predict response to surgery.21 other surgical procedures that target jaw structure include maxillomandibular advancement
(MMA). Although a highly invasive surgery, MMA has a surgical success rate of 85% using the same liberal definition of success.
An AHI less than 5/h was achieved in approximately 40% of patients.22 therefore, surgical approaches, while not as effective as
CPAP in lowering the AHI, may have a role in select patients who are intolerant or non-compliant with CPAP or MAS and who
have suitable anatomical characteristics. Implantable hypoglossal nerve-stimulation devices have been shown, in a multicentre
cohort study, to improve significantly the AHI, ODI and patient symptoms in a select group of patients with moderate to severe
OSA who failed CPAP.23 the technique has only recently been implemented into clinical practice. Its clinical role is likely to be
limited due to its invasive nature and cost. At this point in time, it is not clinically available in australia. Bariatric surgery should
be considered a part of the overall management of morbid obesity in patients with concomitant OSA (see weight loss, below).



WEIGHT LOSS

• NON-SURGICAL WEIGHT LOSS IS WELL DEMONSTRATED TO REDUCE PARAMETERS OF OSA, SUCH AS AHI.
HOWEVER, NORMALISATION OF THE AHI IS ACHIEVED IN ONLY A MINORITY OF CASES.24 SIMILARLY, BARIATRIC
SURGERY SUBSTANTIALLY REDUCES THE AHI, ALTHOUGH THE RESPONSE IS VARIABLE AND A DEGREE OF
RESIDUAL OSA IS LIKELY TO PERSIST POSTOPERATIVELY.25 ONE RCT FOUND NO STATISTICAL DIFFERENCE IN AHI
BETWEEN SURGICAL AND NON-SURGICAL APPROACHES TO WEIGHT REDUCTION, DESPITE SUBSTANTIAL
DIFFERENCES IN THE AMOUNT OF WEIGHT LOST.26 FOR EITHER APPROACH, A REPEAT DIAGNOSTIC SLEEP
STUDY IS RECOMMENDED FOLLOWING WEIGHT STABILISATION TO REASSESS BASELINE OSA AND INFORM THE
NEED FOR ONGOING OSA MANAGEMENT. WEIGHT LOSS SHOULD BE ROUTINELY RECOMMENDED IN THE
MANAGEMENT OF OSA AND LENDS ITSELF TO MULTIDISCIPLINARY COLLABORATION WITH DIETICIANS,
PHYSIOTHERAPISTS AND ENDOCRINOLOGISTS OR ENGAGEMENT WITH A HEALTHY WEIGHT CLINIC IF
AVAILABLE.



OTHER 
TREATMENTS

• Nasal expiratory positive airway pressure (EPAP) devices (provent, manchester, NH, USA) are small valvular devices worn in the patient’s
nostrils that provide resistance on expiration. The self-generated increase in EPAP provides a pneumatic splint to prevent upper airway
collapse, in a similar manner to CPAP. Nasal EPAP devices are effective in reducing the AHI, ODI and sao2 nadir, although not to the same
extent as nasal CPAP. tolerance is highly variable. Supervised cardiovascular exercise has been demonstrated in a recent meta-analysis
effectively to lower the AHI, independent of weight loss. this effect was surprisingly not significantly different from CPAP, although the
analysis included a relatively small number of studies examining the effects of exercise. Cardiovascular exercise should be routinely
recommended in all ambulant patients, with OSA as an adjunct to other therapy. Pharmacological agents, including SSRIS(e.G.
Mirtazapine, paroxetine), theophylline and aminophylline, nasal decongestants (e.G. Xylometazoline), steroids (e.G. fluticasone), anti-
reflux agents (e.G. Pantoprazole), the carbonic anhydrase inhibitor acetazolamide and the sedative eszopiclone, have been examined in the
treatment of OSA, each targeting different aspects of OSA pathophysiology. For example, SSRIS may stabilise the upper airway and
increase hypoglossal tone. eszopiclone has been shown to reduce the AHI in patients with a low arousal threshold. while some of these
agents are promising, evidence of their efficacy is thus far insufficient to recommend their clinical use, and further trials are awaited.



SYMPTOM CONTROL FOR OSA

Occasionally, daytime symptoms, such as hypersomnolence, may persist despite adequate control of

the AHI on treatment. This should flag the possibility of comorbid disorders for exclusion, which

may be sleep-related (e.g. Insomnia, narcolepsy, idiopathic hypersomnolence, periodic limb

movement disorder) or secondary to other aetiologies (e.g. Iron deficiency, thyroid disease, drug

related). If other causes are excluded, the clinical focus may shift to symptom control. Non-

pharmacological measures include scheduled naps, increased sleep time or improved sleep hygiene.

Pharmacological options include vigilance-promoting agents (e.G. Modafinil), which has been

shown to improve wakefulness in cpap-treated OSA patients, or a stimulating antidepressant, such

as the SNRI venlafaxine.



OBESITY & OSA

Obesity is the major risk factor for OSA, particularly central adiposity with visceral fat. Large

epidemiological studies have reported a dose–response association between OSA prevalence and

increased body mass index (BMI) plus neck and waist circumferences. One large prospective

epidemiological study reported that a 10% weight gain led to a sixfold increase in the odds of

developing moderate to severe OSA, independent of confounding factors.

Munoz R, Duran-Cantolla J, Martínez-Vila E, et al. Severe sleep apnea and risk of ischemic stroke in the elderly. Stroke 2006; 37: 2317-2321.



SYSTEMIC HYPERTENSION & OSA

• Treatment of OSA with continuous positive airway pressure (CPAP) has been shown to lead to
reductions in mean systemic blood pressure measured over 24 hours, although these falls are small
(about 2–3 mmHg), with the greatest benefit seen in patients with more severe OSA. THERE IS ALSO
EVIDENCE THAT TREATMENT WITH MANDIBULAR ADVANCEMENT SPLINTS LEADS TO AN
IMPROVEMENT IN HYPERTENSION, SUGGESTING THAT THE BENEFIT OF OSA TREATMENT WITH
RESPECT TO BLOOD PRESSURE IS INDEPENDENT OF THE TREATMENT MODALITY.

• Despite this, pharmacological antihypertensive therapy (valsartan) is more effective than CPAP (9
mmhg v 2 mmhg fall in mean 24-hour blood pressure) over 8 weeks, according to one RCT of 23
patients with hypertension and OSA.

Peppard PE, Young T, Palta M, Skatrud J. Prospective study of the association between sleep-disordered breathing and hypertension. N Engl J Med 2000; 342: 1378-1384



INSULIN RESISTANCE AND DIABETES

OSA may aggravate insulin resistance (IR) and type 2 diabetes VIA INTERMITTENT HYPOXIA,

FRAGMENTED SLEEP AND ELEVATED SYMPATHETIC ACTIVITY. DIABETES MAY CONTRIBUTE TO OSA

VIA NEUROPATHY AND WEIGHT GAIN RELATED TO INSULIN USE. THE Prevalence of OSA in

patients with type 2 diabetes has been reported to vary between 23% and 86%, WITH DIFFERENCES

IN STUDY POPULATIONS AND OSA DEFINITIONS EXPLAINING THE MARKED VARIATION IN

RESULTS.



INSULIN RESISTANCE AND DIABETES

THE EFFECT OF OSA TREATMENT WITH CPAP ON INSULIN SENSITIVITY AND GLUCOSE CONTROL (IE, HBA1C LEVELS) IS UNCLEAR. A RECENT
META-ANALYSIS OF FIVE RCTS (FOUR WITH CROSSOVER DESIGN) SUGGESTED THAT REVERSAL OF OSA WITH CPAP FOR 1–12 WEEKS HAS
A BENEFICIAL EFFECT ON IR, AS MEASURED BY HOMOEOSTATIC MODEL ASSESSMENT IN OSA PATIENTS WITHOUT DIABETES, ALTHOUGH
THE EFFECT SIZE WAS SMALL (− 0.44) IN CONTRAST TO PHARMACOLOGICAL EFFECTS (− 0.9). THE ONLY RCT OF CPAP TREATMENT OF OSA
AMONG ADULTS WITH TYPE 2 DIABETES INDICATED THAT CPAP DID NOT IMPROVE HOMOEOSTATIC MODEL ASSESSMENT SCORES, HBA1C
LEVELS OR BMI IN 42 PATIENTS WITH MODERATE TO SEVERE OSA AND TYPE 2 DIABETES, ALTHOUGH PATIENTS WERE SYMPTOMATICALLY
AND OBJECTIVELY LESS SLEEPY.30 A LARGER AND LONGER INTERNATIONAL TRIAL IS NEARING COMPLETION (NCT00509223). SOME
AUTHORS SUGGEST THE VARIABLE EFFECTS OF CPAP ON GLUCOSE CONTROL MAY RELATE TO DURATION OF CPAP TREATMENT
(POTENTIALLY > 3 MONTHS) AND THAT THE EFFECTS MAY BE GREATEST IN PATIENTS WHO ARE LESS OBESE.31

THE OBSERVATIONS ABOVE INDICATE THAT FACTORS FOR DEVELOPING IR OTHER THAN OBESITY, SEDENTARY LIFESTYLE AND AGE, SUCH AS
OSA AND LOSS OF NORMAL SLEEP, SHOULD BE CONSIDERED, ESPECIALLY AMONG PATIENTS WITH DIFFICULT-TO-CONTROL DIABETES.
MOREOVER, IT IS IMPORTANT TO REALISE THAT THE OSA AND IR PATHOPHYSIOLOGICAL ASSOCIATION MAY BE BIDIRECTIONAL.

Iftikhar IH, Khan MF, Das A, Magalang UJ. Meta-analysis: continuous positive airway pressure improves insulin resistance in patients with sleep apnea without diabetes. Ann Am Thorac Soc 2013; 10: 115-120.



STROKE

Patients with untreated OSA have an elevated risk of developing stroke, and the data are

more consistently positive than for cardiac disease, INCLUDING IN THE ELDERLY. MECHANISMS

INCLUDE LARGE SWINGS IN SYSTEMIC BLOOD PRESSURE, LOCAL VIBRATIONAL DAMAGE TO THE

CAROTID ARTERY BIFURCATION, INCREASED COAGULOPATHY, SURREPTITIOUS DEVELOPMENT OF

ATRIAL FIBRILLATION DURING SLEEP WITH THROMBUS FORMATION AND PARADOXICAL EMBOLI

THROUGH ASYMPTOMATIC PATENT FORAMEN OVALE OPENING DURING TRANSIENT SLEEP-

RELATED HYPOXAEMIA WITH PULMONARY HYPERTENSION.

Loke YK, Brown JW, Kwok CS, et al. Association of obstructive sleep apnea with risk of serious cardiovascular events: a systematic review and meta-analysis. Circ Cardiovasc Qual Outcomes 2012; 5: 720-728



STROKE

• Prospective observational studies show increasing risk for ischaemic stroke with increasing OSA
severity. A large epidemiological study in the united states found that the risk for stroke in men
increased almost three times once the AHI was > 19/h, but that the risk in women was much
smaller and did not become significant until AHI was > 25/h.

• CPAP TREATMENT MAY REDUCE STROKE RISK; HOWEVER, LARGE RCTS ARE LACKING.
OBSERVATIONAL STUDIES HAVE SHOWN THAT TREATMENT OF OSA REDUCES STROKE RISK. THE
ONLY RCT ASSESSING THE EFFECT OF CPAP ON RISK OF MORTALITY AND SUBSEQUENT STROKE DID
NOT SHOW A BENEFIT, BUT HAD ONLY SMALL NUMBERS AND WAS NOT ADEQUATELY POWERED
TO ADDRESS THE ISSUE.

Redline S, Yenokyan G, Gottlieb DJ, et al. Obstructive sleep apnea-hypopnea and incident stroke: the Sleep Heart Health Study. Am J Respir Crit Care Med 2010; 182: 269-277



ISCHAEMIC HEART DISEASE

The prevalence of OSA is high (estimated to be 30%–58%) in patients with ischaemic heart

disease (IHD). IN THE GENERAL COMMUNITY, CROSS-SECTIONAL EPIDEMIOLOGICAL EVIDENCE

SUPPORTS A LINK BETWEEN OSA AND IHD. OSA IS ASSOCIATED WITH A GREATER RISK FOR

ACUTE MYOCARDIAL INFARCTION THAN ARE SMOKING OR HYPERTENSION. FURTHER, THE

PRESENCE OF OSA IN PATIENTS WITH ESTABLISHED IHD IS ASSOCIATED WITH GREATER 7-YEAR

MORTALITY COMPARED WITH PATIENTS WITHOUT OSA. WHETHER UNDERLYING OSA

CONTRIBUTES TO THE WELL DESCRIBED CIRCADIAN DISTRIBUTION OF MYOCARDIAL INFARCTION

(PEAK INCIDENCE AROUND 8 AM) REMAINS TO BE DETERMINED. RCTS OF OSA TREATMENT ON

THE DEVELOPMENT OR OUTCOMES OF IHD ARE PRESENTLY LACKING.

Peker Y, Hedner J, Norum J, et al. Increased incidence of cardiovascular disease in middle-aged men with obstructive sleep apnea: a 7-year follow-up. Am J Respir Crit Care Med 2002; 166: 159-165.



CARDIAC ARRHYTHMIAS

Benign cardiac arrhythmias are commonly present in OSA. Examples include cyclic tachycardia–

bradycardia, atrial and ventricular ectopics, bigeminy, heart block and atrial fibrillation.

In a large study, subjects with severe OSA (AHI > 30/h) were found to be more likely to have atrial

fibrillation (fourfold risk), non-sustained ventricular tachycardia (4.4-fold risk) and quadrigeminy

(twofold risk) compared with subjects without OSA.

The clinical significance of this is unknown. Similar data were provided for australians with

moderate OSA (AHI > 15/h), with an odds ratio of 3 for having atrial fibrillation.

Stevenson IH, Teichtahl H, Cunnington D, et al. Prevalence of sleep disordered breathing in paroxysmal and persistent atrial fibrillation patients with normal left ventricular function. Eur Heart J 2008; 29: 1662-1669



CARDIAC ARRHYTHMIAS

Some data suggest that all arrhythmias improve with CPAP treatment, whereas other data are not as
supportive. One study suggested the 12-month recurrence of atrial fibrillation after cardioversion
was significantly lower if coexistent OSA was treated with CPAP compared with untreated OSA.

ALTHOUGH THE RISK OF FATAL ARRHYTHMIAS FROM OSA IS UNKNOWN, AN INCREASED RISK IS SUGGESTED FROM DATA SHOWING
THAT SUBJECTS WITH OSA WHO DIE OF SUDDEN CARDIAC DEATH ARE MORE LIKELY TO DO SO AT NIGHT COMPARED WITH THOSE
WITHOUT OSA.

ALTHOUGH RCTS OF THE EFFECT OF OSA TREATMENT ON CARDIAC ARRHYTHMIA FREQUENCY AND SEVERITY ARE LACKING, IT DOES
APPEAR PRUDENT TO QUESTION FOR OSA SYMPTOMS IN PATIENTS WITH DIFFICULT-TO-CONTROL ARRHYTHMIAS, SUCH AS CYCLIC
TACHYCARDIA–BRADYCARDIA OR ATRIAL FIBRILLATION, ESPECIALLY WHEN THEY OCCUR DURING SLEEP.

Ryan CM, Usui K, Floras JS, Bradley TD. Effect of continuous positive airway pressure on ventricular ectopy in heart failure patients with obstructive sleep apnoea. Thorax 2005; 60: 781-785



HEART FAILURE

Both diastolic and systolic heart failure (HF) are common in OSA populations. In addition to

the proposed effect of OSA on CVD, large swings in negative intrathoracic and positive

intravascular pressures that result from OSA are thought to contribute to the development of

cardiomyopathy as well as hypertension, hypoxia, hypoxic pulmonary hypertension and oxidative

stress. Epidemiological data indicate a threefold greater prevalence of diastolic and systolic HF in

community dwellers with severe OSA (AHI > 30/h) compared with those without OSA.

Chami HA, Devereux RB, Gottdiener JS, et al. Left ventricular morphology and systolic function in sleep-disordered breathing: the Sleep Heart Health Study. Circulation 2008; 117: 2599-2607.



MORTALITY

Several large, longitudinal epidemiological studies have consistently

indicated that in middle-aged populations, severe untreated OSA (AHI

> 30/h) is associated with greater mortality compared with treated

OSA, mild to moderate OSA or no OSA.

These data suggest that severe OSA confers a mortality risk, which is

prevented by CPAP treatment.

Punjabi NM, Caffo BS, Goodwin JL, et al. Sleep-disordered breathing and mortality: a prospective cohort study. PLOS Med 2009; 6: e1000132
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Study Overview

• IN A RANDOMIZED TRIAL, OVER 2700 PATIENTS WITH 
OBSTRUCTIVE SLEEP APNEA AND CARDIOVASCULAR DISEASE 
WERE ASSIGNED TO CPAP PLUS USUAL CARE OR TO USUAL 
CARE ALONE.

• AT A MEAN OF 3.7 YEARS, THE RATE OF ADVERSE 
CARDIOVASCULAR EVENTS DID NOT DIFFER SIGNIFICANTLY 
BETWEEN THE GROUPS.



Screening, Randomization, and Follow-up Analyses.

McEvoy RD et al. N Engl J Med 2016;375:919-931



Cumulative Event Curve of the Primary End Point.

McEvoy RD et al. N Engl J Med 2016;375:919-931



Conclusions

• THERAPY WITH CPAP PLUS USUAL CARE, AS COMPARED WITH 
USUAL CARE ALONE, DID NOT PREVENT CARDIOVASCULAR 
EVENTS IN PATIENTS WITH MODERATE-TO-SEVERE 
OBSTRUCTIVE SLEEP APNEA AND ESTABLISHED 
CARDIOVASCULAR DISEASE.



OSA AND CARDIOVASCULAR RISK
• A common question encountered by patients and physicians is whether the relatively asymptomatic individual should persist with OSA

therapy solely in order to lower their cardiovascular risk. In the case of hypertension, there is convincing evidence, including meta-

analysis of rcts, that both CPAP and MAS therapy reduce blood pressure, albeit to a small degree (~2.5 mmhg). Blood pressure reduction

may be greater in specific patient groups, such as those with baseline hypertension, especially resistant hypertension and in severe OSA.

Hypertension has been linked specifically to rapid eye movement (REM)OSA, independent of overall OSA severity. The highest

proportion of REM sleep occurs in the latter half of the night, which has implications for treatment effectiveness. For example, the

patient who removes PAP after 3 h may still experience significant REM-OSA, although this effect has yet to be examined in clinical

treatment trials. One meta-analysis showed that for minimally symptomatic OSA patients, CPAP is only effective in lowering blood

pressure when worn for >4 h per night. To date, there is a paucity of RCT evidence addressing the impact of OSA treatment on

cardiovascular endpoints, including mortality. The recently published sleep apnea cardiovascular endpoints (SAVE) trial found that

CPAP did not prevent cardiovascular deaths in patients with established cardiovascular disease and moderate to severe OSA. However,

average CPAP usage was in the suboptimal range at 3.3 h per night. No large rcts have examined CPAP for primary prevention of

cardiovascular end-points. This is despite strong epidemiological data identifying OSA as a risk factor for stroke, cardiac events and

death. In atrial fibrillation (AF), small observational treatment studies suggest that patients undergoing pulmonary vein isolation (PVI), or

electrical cardioversion for AF, have a higher risk of recurrence if they have untreated OSA, a risk that is mitigated by treatment with

CPAP. Once again, there is a lack of randomised control data to assess the impact of OSA treatment on AF burden or, beyond, that to

assess the impact on cardiovascular outcomes, such as stroke. Nonetheless, mounting expert opinion suggests that risk factor assessment

for AF should include assessment and treatment for OSA.



EFFECTIVENESS/COMPLIANCE OF ORAL APPLIANCE 
THERAPY FOR SLEEP APNOEA PATIENTS

EFFECTIVENESS/COMPLIANCE OF ORAL APPLIANCE THERAPY FOR SLEEP

APNOEA PATIENTS

M RATHER*, R SHANKUMAR, D MANSFIELD, AKMN UDDIN

MONASH HEALTH, MELBOURNE, AUSTRALIA

AIM

EVALUATE A MODEL OF CARE FOR PUBLIC PATIENTS SUFFERING FROM SLEEP APNOEA AND TO

DETERMINE THE ACCEPTANCE, COMPLIANCE AND EFFICACY OF ORAL APPLIANCE THERAPY (OAT).



METHODS

SLEEP PHYSICIANS AT MONASH HEALTH CONDUCTED THE SLEEP STUDY USING THE APNOEA HYPOPNOEA INDEX
(AHI), FUNCTIONAL OUTCOMES OF SLEEP QUESTIONNAIRE (FOSQ) AND EPWORTH SLEEPINESS SCORE (ESS).
CLINICAL ASSESSMENT WAS THEN CONDUCTED TOGETHER BY THE SLEEP PHYSICIAN AND THE DENTIST TO
DETERMINE PARTICIPANT’S ELIGIBILITY. INCLUSION CRITERIA COMPRISED OF PARTICIPANTS ELIGIBLE FOR PUBLIC
DENTAL SERVICES, OVER 18 YEARS, AHI 5-30, ESS-10, MINIMUM OF 6 TEETH IN BOTH DENTAL ARCHES AND NO
SIGNIFICANT SIGNS AND SYMPTOMS OF ORAL AND DENTAL DISEASES. ORAL APPLIANCE WITH AN ELECTRONIC
TRACKER (THAT PARTICIPANTS WERE NOT AWARE OF) TO COLLECT COMPLIANCE DATA, WAS MADE FOR THE
PARTICIPANTS. PARTICIPANTS WERE REVIEWED AT REGULAR INTERVALS TO ASSESS THE EFFECTIVENESS, FOR
ACTIVATION, AND ADJUSTMENTS. SELF-DOCUMENTED DATA AND ELECTRONIC TRACKER COMPLIANCE DATA WAS
COMPARED AT EACH APPOINTMENT. REVIEW SLEEP STUDY WAS CONDUCTED IN THREE MONTHS TO MEASURE
ORAL APPLIANCE EFFICACY.



INCLUSION CRITERIA



EXCLUSION CRITERIA



RESULTS

• 43 participants; mean age of 50±17.4 years (age range 24–88)

• All reported an improvement in snoring and sleep quality

• Objective and subjective compliance (good 69.4%; excellent 30.6%)

• An overall acceptance of 97%.

The study found oat as an effective treatment option for mild to moderate osa participants who

cannot tolerate cpap or prefer an alternative therapy. Participants who had previously refused or not

tolerated CPAP easily accepted OAT. The study demonstrated that objective measurement of OAT

compliance is safe, effective and feasible.



SDB: MODELS OF CARE

As a chronic, multi-system disease, OSA (and CSA) requires a multidisciplinary approach to
management. The primary care physician plays a critical role and is often the first practitioner to be
alerted to patient symptoms, with a high index of suspicion required to consider the diagnosis. This is
especially true when patient symptoms are subtle or atypical. Specialists in other areas, such as
cardiology or endocrinology, must similarly maintain a high index of suspicion as patients with other
cardiometabolic comorbidities may have limited daytime symptoms despite having a very high
prevalence of OSA. Like other chronic diseases, sleep apnoea presents the challenge of frequently
required reviews in order to assess therapy adherence, control of symptoms (particularly with regards to
sleepiness and accident risk) and efficacy of treatment, including data from PAP machines. This provides
an opportunity for a stratified, team-based model of care, including nurse practitioners, sleep technicians,
general practitioners and sleep physicians.



FUTURE DIRECTIONS: P4 MEDICINE

• P4 MEDICINE IS A PROACTIVE APPROACH TO CHRONIC DISEASE MANAGEMENT,

INCORPORATING THE CONCEPTS OF DISEASE PREVENTION, PERSONALIZED PRECISION

MEDICINE, THE USE OF TECHNOLOGY AND ADVANCES IN ‘OMICS’ (E.G. GENOMICS,

PROTEOMICS, METABOLOMICS). THE CONCEPT OF P4 MEDICINE WAS ORIGINALLY DEVELOPED

BY LEROY HOOD AND HAS BEEN ARTICULATED SPECIfiCALLY AS IT RELATES TO OSA BY ALLAN

PACK. THE FOUR PS ARE: PREDICTIVE, PREVENTIVE, PERSONALISED AND PARTICIPATORY,

WITH AN EMPHASIS ON IDENTIFYING PHENOTYPICAL CHARACTERISTICS OF RELEVANCE TO

THE INDIVIDUAL AND USING THESE TO PREVENT DISEASE AND OPTIMIZE CLINICAL CARE.

Lim DC, Sutherland K, Cistulli PA, Pack AI. P4 medicine approach to obstructive sleep apnoea. Respirology. 
2017 Jul;22(5):849-860. doi: 10.1111/resp.13063. Epub 2017 May 5. PMID: 28477347; PMCID: 
PMC6996118.



FUTURE DIRECTIONS: P4 MEDICINE

The large variation in response amongst OSA patients to the various treatment

modalities highlights the importance of tailoring treatment to the individual.

Certainly with regards to the final P, participatory, sleep apnoea lends itself to this

approach arguably more than any other field in medicine. Patients can now use

apps and other tools to monitor their own PAP compliance data and control of

respiratory events. Likewise, their clinicians can follow this data in real time and

make treatment modifications accordingly.



CONCLUSION

There is an evolving future ahead in the management

of obstructive sleep apnoea as the one-size-fits-all

approach is gradually fading away to be replaced by a

tailored, focused and informed approach that involves

patients more than ever in their own medical care.



Sleep is essential for Health



QUESTIONS & ANSWERS




