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OSA Definition

ÅRepetitive episodes of hypopnoea(reduction in breathing) 
and/or apnoea (cessation of breathing) associated with 
oxyhaemoglobin desaturations



Clarification: types of sleep apnoea

ÅOBSTRUCTIVE SLEEP APNOEA:
Snoring, episodes of airway obstruction

ÅCENTRAL SLEEP APNOEA
Impaired respiratory effort (e.g., heart failure, stroke)
Cheyne-Stokes Respiration

ÅMIXED SLEEP APNOEA
Obstructive + central components
ά/ŜƴǘǊŀƭ ŎƻƳǇƻƴŜƴǘέ Ƴŀȅ ōŜ ǊŜǎƻƭǾŜŘ ǿƛǘƘ ǘǊŜŀǘƳŜƴǘ ƻŦ 
obstruction 



Signs and Symptoms

ÅSnoring

ÅEpisodes of gasping, snorting or choking during sleep

ÅTiredness, sleepiness, fatigue, lethargy

ÅMorning hypertension

ÅDisturbed or restless sleep

ÅPoor memory and concentration

ÅIrritability, depression, mood changes

ÅMorning headaches

ÅDry mouth or sore throat upon waking

ÅNocturia

ÅDifficulties losing weight



Risk factors

ÅObesity

ÅNeck circumference

ÅCrowded oropharynx

ÅAlcohol-intake

ÅSmoking

ÅNocturnal sedatives

ÅCraniofacial abnormality/trauma

ÅFrequent URTI (mucosal hyperplasia, polyps)

ÅAge



General population

Å2-4% symptomatic OSA (usually severe)

Å9-24% have clinically significant OSA

ÅMajority of patients UNDIAGNOSED

ÅIncreasing prevalence, obesity epidemic

ÅMale > female

ÅMortality and morbidity proportional to OSA severity

ÅFinancial burden in Australia $2-8 billion p/a (healthcare cost, 
lost productivity, road accidents, work-related injury)

ÅOSA = 4-9 times risk of MVA



OSA Diagnosis

ÅPolysomnography

ÅElectro-enceophalography

ÅElectro-oculography

ÅElectro-myography

ÅECG

ÅOximetry

ÅNasal and oro-nasal airflow

ÅThoracic and abdominal effort

Åά[ŜǾŜƭ мέ ςgold standard

Å.Ŝ ŀǿŀǊŜ ƻŦ άh{! ǎŎǊŜŜƴƛƴƎέ ςunreliable, $$

ÅCommercial conflict of interest 



Important Definitions

ÅEpworth Sleepiness Score - problem = subjective

ÅApnoea-Hypopnoea Index (AHI) or Respiratory Disturbance 
Index (RDI)

Normal: <5 per hour

Mild: 5-15 per hour

Moderate: 16-30 per hour

Severe: >30 per hour

ÅEEG arousals

ÅOxyhaemoglobin desaturation





Treatment Options

ÅConservative therapy

ÅPositive airway pressure

ÅSurgical



Conservative management

ÅReduce BMI

ÅExclusively lateral sleep

ÅAvoid alcohol

ÅCease smoking

ÅTreatment of nocturnal nasal obstruction

ÅMandibular advancement devices 

ÅImprove sleep habits



Continuous Positive Airway Pressure

ÅCPAP

ÅBPAP

ÅVPAP

ÅAuto-titrating devices



Surgical

ÅENT

ÅTonsillectomy / adenoids

ÅUPPP

ÅLAUPPP

ÅOro-facial realignment

ÅGastric lap-band

ÅTracheotomy



Important considerations

ÅOccupational risk (drivers, heavy machinery, heights, weapons) 

ÅCardiovascular risk

ÅSocial implications of snoring and OSA on bed partner

ÅCo-morbid medical conditions



Sleep Apnoea Co-morbidities

ÅArterial hypertension

ÅMyocardial infarction

ÅCVA

ÅCardiac arrhythmia

ÅAtherosclerosis

ÅHeart failure

ÅErectile dysfunction

ÅDepression

ÅDyslipidemia (growing evidence)

ÅInsulin resistance and diabetes mellitus/metabolic syndrome





OSA and Type 2 DM

ÅIDF statement - health professionals working 
in either DM or sleep apnoea need to "ensure 
a patient presenting with one condition is 
considered for the other"

Å"two-way street"

Åupto 40% of patients with OSA will have DM

Åin patients with DM, more than 25% have OSA



OSA and DM

SLEEP HEART HEALTH STUDY

Punjabi et al. Am J Epidemiology 2004;160(6)

Å2656 pts, full sleep study, fasting and 2-hour glucose levels

ÅSaO2% desaturation during sleep correlates with elevated 
fasting (waking) and 2 hr plasma glucose concentration (OGTT)

ÅSeverity of OSA correlates with degree of insulin resistance 
and fasting glucose levels (independent of obesity, age, gender)



OSA and DM

ÅSchmidt et al. J Clin Endocrinol Metab 2007;92:3051

ÅRandomised crossover study in 10 healthy males

ÅHormone levels measured during rest, following night of 
regular sleep and following a night of total sleep-deprivation

ÅShort-term sleep-deprivation altered glucose regulation and 
increased hunger 

ÅChronic sleep-loss due to OSA likely to have greater effect



OSA and DM

ÅReichmuth et al. Am J Resp Crit Care Med 2005;172:1590

ÅCross sectional and longitudinal  analysis in 1387 patients in 
Wisconsin Sleep Cohort

ÅFull PSG and investigation for DM

ÅGreater prevalence of DM in patients with SDB

ÅAHI >15 Ą 15% DM

ÅAHI <5 Ą <3% DM
ÅResults adjusted for age, sex and BMI

ÅOSA IS INDEPENDENT RISK FACTOR FOR 
DM



OSA and DM

ÅStamatakis et al. SLEEP 2008;31(7):1018-1024

ÅSleep heart health study

ÅSub-group without "OSA" - ie events were not severe enough 
to be counted as apnoeas or hypopnoeas

ÅAbnormal respiratory events with even minor oxyhaemoglobin 
desaturations of only 2-4% associated with fasting 
hyperglycemia

ÅĄ even mild SDB can contribute to DM



OSA and DM

ÅMarshall et al, J Clin Sleep Med 2009;5(1):15-20

ÅAustralian study

Å295 patients

Å4-year follow-up, moderate-to-severe OSA 
associated with increase risk of DM



OSA and DM

ÅDawson et al. J Clin Sleep Med 2008;4(6):538-542

ÅCompared continuous nocturnal glucose-monitoring 
during PSG in 20 patients with DM and newly-diagnosed 
OSA

ÅNocturnal glucose levels were more stable following 
treatment with CPAP

ÅNocturnal glucose levels decreased from 20mg/Dl Ą

13mg/Dl on CPAP (all patients on stable diet and 
medications)

ÅTreatment of OSA in patients with DM 
improved DM



Mechanism

Autonomic neuropathy

Diabetes

Insulin resistance

Oxidative 
stress

Neurohormonal 
changes (e.g., cortisol)

Increased 
sympathetic activity

Increase lipolysis

Sleep fragmentation 
and EEG arousals

Hypoxia Obesity

Obstructive sleep apnoea





Conclusions

ÅMany patients with diabetes have OSA (and vice versa)

ÅThere is (likely) a causal relationship between OSA and DM

ÅTreating OSA is an important aspect of DM management

ÅPatients with OSA and DM have improved DM when OSA 
successfully treated

ÅOSA should be considered in all patients with DM



Recommendations

INTERNATIONAL DIABETES FEDERATION TASKFORCE (2008)

ÅAll patients presenting with diabetes or OSA should be screened 
for BOTH conditions

ÅPossibility of OSA should be considered in the assessment of ALL 
patients with type 2 diabetes and metabolic syndrome

ÅLow threshold for referral to diagnose OSA (i.e., attended sleep 
study) because of established benefits of therapy to 
hypertension, cardiovascular risk, quality of life (and increasing 
evidence of improved glucose tolerance post-treatment)



CPAP in patients with DM

ÅMorning hypoglycemia may be an issue after 
commencing CPAP

ÅMay need reduction in nocte (and mane) insulin 
doses

ÅIncrease HBGM in the first 2 months of CPAP use



Diabetes-related sleep disorders

ÅIndependent of OSA, patients with diabetes and impaired 
glucose tolerance are at high risk of other disorders that PSG may 
be appropriate for investigation:

ÅPeripheral neuropathy

ÅRestless legs syndrome

ÅPeriodic limb movement disorder

ÅNocturia





Central sleep apnoea (CSA)

ÅCSA - mostly due to heart failure

ïother causes: opiods, sedative, stroke, rare 
neurological diseases

ÅCheyne-Stokes-Respiration/CSA/Congestive 
heart failure ---- "CSR/CSA/CHF"

Å"RULE OF 35's"

ï35% of pts with LVEF of 35% have significant CSA



ά/{!-CSR-/ICέ ōŀǎƛŎǎΧΦ

ÅReduced LVEF means 

ïit takes longer for the blood to reach the carotid 
chemoreceptors once pumped out of the LV

ïIncreased mixing of blood with each systole 
(decreased LVEF means more blood left in LV) ς
therefore dilution of changes in PO2

ïSome degree of pulmonary oedema ςreduces PO2
and increased respiration ςmild hyperventilation 
therefore mild decrease in PCO2



ά/{!-CSR-/ICέ ōŀǎƛŎǎΧΦ

Åά5Ŝƭŀȅ ƛƴ ǎŜƴǎƛƴƎέ

Åά²ǊƻƴƎ ƛƴŦƻǊƳŀǘƛƻƴέ όŎƘŀƴƎŜǎ ƛƴ thн ƛƴ 
pulmonary vein are not continued in LV)

ÅLow CO2 when awake 

Å²ƘŜƴ ǿŜ άŎǊƻǎǎ ǘƘŜ ǎƭŜŜǇ ǘƘǊŜǎƘƻƭŘέ ǘƘŜ ǎŜǘ-
point of our CO2 drive is a few mmHg higher
ïNo problem if normal

ïBig problem if low CO2, delay in sensing and 
wrong information







High incidence of 

OSA and CSA in 

diabetics is not 

surprising given 

the interaction of 

the pathways 

and the shared 

risk factors.



Does the diabetic patient in front 
of you need a formal sleep 

study?



Does the diabetic patient in front 
of you need a formal sleep 

study?

Almost certainly!



Does the diabetic patient in front 
of you need a sleep study

Improved diabetic control

Improved blood pressure control

Reduce mortality

Improved QOL




