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UPDATE ON OBSTRUCTIVE SLEEP APNOEA (OSA)

Personalised Interventions for our Patients



• Pharyngeal incompetence brought on by sleep

• Recurrent arousals from sleep to clear the airway

• Markedly fragmented sleep

• Excessive daytime sleepiness
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Obstructive Sleep Apnoea
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• First described 1960’s

• ‘Pickwickian Syndrome’ linked obesity & sleepiness with 
periodic breathing (without citing upper airway obstruction 
as the cause)

• First major breakthrough came in 1981 with CPAP therapy

Obstructive Sleep Apnoea
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Obstructive Sleep Apnoea

Midline coronal section

through the upper airway

Main area of pharyngeal airway
collapse in OSA
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Apnoea Hypopnoea Cycle
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AHI ≥ 5

936,360,689

AHI ≥ 15

424,630,028

Lancet Respiratory Medicine  2019



▪ Scalable models

▪ Stratify patients based on risk of complications 

▪ Not everybody is going to get a full PolySomnoGraphy (PSG)

▪ Personalized wearable technologies with Home Sleep Apnoea

Testing (HSAT)
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How do we diagnose and manage a problem in 1 billion people?
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11 Neck size approx 17 inches

Not obesity

In 20s

Effect of Neck Circumference on OSA
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Personalised Interventions for our Patients

▪ Patients do not all get OSA for the same reason and vary in clinical 

expression.  

▪ There are likely to be multiple mechanistic pathways which may help 

guide individualized therapy. 
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Clusters:
1. Disturbed sleep group 33%

2. Minimally symptomatic 25%

3. Severe excessive daytime sleepiness 43%

Differential susceptibility that may help 

guide personalised interventions 
ERJ 2014

AJRCCM 2019
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Interfaces for CPAP
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▪ Pharyngeal Anatomy

▪ Pharyngeal dilator muscle control during sleep

▪ Low Arousal Threshold

▪ High Loop gain

OSA Underlying Mechanisms (Endotypes) that guide 
Personalised Interventions 
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Pharyngeal Anatomy
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Positional Devices
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Mandibular Advancement Device (MAD)
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Neuromuscular Electrical StimulationNeuromuscular Electrical Stimulation

Promotes endurance of the tongue muscles
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▪ Pharyngeal Anatomy

▪ Pharyngeal dilator muscle control during sleep

▪ Low Arousal Threshold

▪ High Loop gain

OSA Underlying Mechanisms (Endotypes) that guide 
Personalised Interventions 
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Oral antimuscarinic & noradrenergic agents as therapy for OSA

Mediano O et al. J Clin Med. 2019
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Hypoglossal Nerve Stimulation Devices
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▪ Pharyngeal Anatomy

▪ Pharyngeal dilator muscle control during sleep

▪ Low Arousal Threshold

▪ High Loop gain

OSA Underlying Mechanisms (Endotypes) that guide 
Personalised Interventions 



▪ A low Arousal Threshold (AT) could lead to premature arousals with inadequate 

time to accumulate respiratory stimuli

▪ A high AT could lead to substantial hypoxaemia and hypercapnia with end-

organ impact

▪ Therapies to manipulate AT are likely to benefit some patients and theoretically 

hurt others
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Low Arousal Threshold
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▪ Pharyngeal Anatomy

▪ Pharyngeal dilator muscle control during sleep

▪ Low Arousal Threshold

▪ High Loop gain

OSA Underlying Mechanisms (Endotypes) that guide 
Personalised Interventions 
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High Loop Gain (Cheyne Stokes Respiration)

Agents to reduce Loop Gain in an OSA subset – Acetazolamide; Oxygen
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Change in AHI and Body Weight

Malhotra A et al. N Engl J Med 2024;391:1193-1205



▪ OSA is very common

▪ Personalised diagnostics  - PSG vs home wearables

▪ Multiple mechanistic pathways in causation of OSA

▪ CPAP therapy vs Personalised therapies
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CONCLUSION
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Thank you
Eddie.Moloney@beaconhospital.ie


