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Learning Objectives

Upon completion of 
this activity, 

participants will be 
able to:

Recognize the less 
well-known risk factor 

for OSA

Identify the factors 
that can compromise 
the adherence to PAP 

therapy

Describe the 
alternative therapies 

of sleep apnea

Discuss the other 
factors that can 

worsen the quality of 
sleep



Severity of OSA Prevalence (%)

None (AHI <5)
67.3

Mild (AHI 5–14 )
21.4

 Moderate to Severe (AHI≥15)
11.3

Prevalence of OSA: Adults 30–70 years of age

Peppard, Paul, et al. "Increased prevalence of SDB in adults." Am journal of epidemiology 177.9 (2013): 1006-1014.



Prevalence of Significant SDB in Cardiovascular Disease

30% of 
cardiac 
disease 
patients

50% of CHF 
patients

60% of 
acute MI 
patients

60% of 
stroke 

survivors

83% of drug 
resistant 

hypertension 
patients



Peppard et al, “Longitudinal study of moderate weight change and SDB” JAMA, 284 (23)

Obesity and OSA

10% weight gain: 32% increase in  AHI

10% weight loss: 26% decrease in AHI

20-40% are not obese
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What would you recommend as initial therapy?

A. CPAP

B. Mandibular advancement device

C. Hypoglossal nerve stimulation

D. GLP-1 therapy

E. Positional therapy



A new guest in the bedroom…



Budhiraja, Rohit, et al. "Predictors of sleepiness in obstructive sleep apnoea." 
European Respiratory Journal 50.5 (2017): 1700348.

Improvement in Sleepiness with CPAP



Barbé et al: Effect of CPAP on the incidence of HTN and 
cardiovascular events in nonsleepy patients with OSA, 

JAMA(2012),: No significant difference, CV benefit with CPAP >4 
h/day

Peker et al: Effect of positive airway pressure on cardiovascular 
outcomes in coronary artery disease patients with nonsleepy 

obstructive sleep apnea: AJRCC(2016), : No significant 
difference, significant CV risk reduction with CPAP >4 h/day

McEvoy et al., CPAP for prevention of cardiovascular events in 
obstructive sleep apnea, NEJM, 375 (2016): No significant 
difference, lower risk of cerebral event with CPAP >4 h/day

Javaheri, Shahrokh, et al. "Sleep apnea: types, mechanisms, and clinical cardiovascular 
consequences." Journal of the American College of Cardiology 69.7 (2017): 841-858.



Javaheri, Shahrokh, et al. "Sleep apnea: types, mechanisms, and clinical cardiovascular 
consequences." Journal of the American College of Cardiology 69.7 (2017): 841-858.

Effect of CPAP on CV outcomes

Adherence Analysis

Patients who used CPAP for ≥4 h/night did achieve 
significant cardiovascular benefits with an 

incidence density ratio 0.72 [0.52-0.98; p = 0.04]







Full Face Mask 
(versus Nasal Mask)

Higher Leak

Mean Pressures

Residual AHI



“My nose is so 
congested/ dry since I 
started using CPAP”



Heated Humidification and CPAP use
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CPAP Usage, h/night

Heated Humidifier Cold Humidifier No Humidifier

Massie, Clifford A., et al. "Effects of humidification on nasal symptoms and compliance in sleep apnea 
patients using continuous positive airway pressure." Chest 116.2 (1999): 403-408.



Steroid/ anticholinergic/ anti-allergy nasal spray

Anti-allergic drugs

Nasal Saline Irrigation

Full face or hybrid masks



“My mouth feels like 
cotton balls in the 
morning”





Aerophagia 

Swallowing of air with 
CPAP use. 

More common in those 
with GERD

Bloating

Gastric distension

Flatulence 

Belching,
Stomach Ache



Treat GERD

Add incline while sleeping

Dietary advice: avoid chewing gum 

and carbonated drinks

Simethicone/ 

Activated Charcoal tablets

Consider decreasing pressure or APAP



R Budhiraja, et al. CPAP Adherence in Obstructive Sleep Apnea, 
Journal of Clinical Sleep Medicine, Vol. 12, No. 3, 2016

Variable T P

Age 3.6 <0.001

AHI 2.2 0.03

Anxiety -2.2 0.02

Decrease in ESS Scores 3.11 0.002

Factors Associated with Adherence at 6-Months



Claustrophobia/ Anxiety

Nasal Masks (compared to full face mask)

Wear the CPAP while awake

Relaxation techniques

Cognitive behavior therapy

Anxiety medications



"Take it off without knowing it"

Mask leak, 
Persistent sleep 

apnea, Too high or 
too low a pressure

Nose congestion



What else do you got?



Which therapy would you recommend?

A. Oral appliance

B. Inspire

C. GLP-1

D. UPPP

E. Positional therapy

PATIENT:

• Severe OSA

• CPAP intolerance

• TMJ disease

• BMI 31





Hypoglossal Nerve Stimulation

Stimulation 
lead

Generator

Sensing lead



This Photo by 

Unknown 

Author is 

licensed under 

CC BY

A B

C D

HI MI

PAP ISE

https://creativecommons.org/licenses/by/2.0/




GLP-1 Agonists

Weight Loss: Glucagon-like peptide-1 receptor agonists 
(GLP-1 RAs) promote weight loss by reducing appetite and 
caloric intake, leading to significant reductions in body weight. 

Upper Airway Function: Weight loss can decrease fat 
deposition around the upper airway, reducing its collapsibility 
during sleep and thereby mitigating OSA severity. 





Surgery
Didgeridoo





Mean Disease Alleviation 
(MDA)















Barbé et al: Effect of CPAP on the incidence of HTN and 
cardiovascular events in nonsleepy patients with OSA, 

JAMA(2012),: No significant difference, CV benefit with CPAP >4 
h/day

Peker et al: Effect of positive airway pressure on cardiovascular 
outcomes in coronary artery disease patients with nonsleepy 

obstructive sleep apnea: AJRCC(2016), : No significant 
difference, significant CV risk reduction with CPAP >4 h/day

McEvoy et al., CPAP for prevention of cardiovascular events in 
obstructive sleep apnea, NEJM, 375 (2016): No significant 
difference, lower risk of cerebral event with CPAP >4 h/day

Javaheri, Shahrokh, et al. "Sleep apnea: types, mechanisms, and clinical cardiovascular 
consequences." Journal of the American College of Cardiology 69.7 (2017): 841-858.













Gaps in OSA Knowledge

Alternative 
treatments

Cardio-
metabolic and 

cognitive 
effects

CPAP 
adherence

Residual 
sleepiness 
after CPAP 



Big Data and AI

Voluminous databases with numerous datapoints 

Allow exploration of the effects of individual differences 
and complex interactions

Facilitate identification and management of individuals 
according to their unique characteristics 

“Personalizing” medicine or pursuing “Precision” 
medicine

Budhiraja et al Sleep medicine clinics 11 (2), 241-255



Electronic health records (EHR)

Mobile phones, wearable health 

devices

Large clinical trials

Big Data Sources







MOC TAKE HOME SUMMARY

Risk Factors for OSA
Monitor and Improve 

CPAP Adherence 

Other treatments
MAD, HNS, GLP-1, 

Medications, 
Positional Therapy 

MDA
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The woods are lovely, dark and deep

And I have promises to keep

But neither the woods nor those promises

Are as important as some restorative sleep.

Rohit Budhiraja, MD 

Divisions of Sleep and Circadian Disorders 

And Pulmonary and Critical Care Medicine

Brigham and Women's Hospital

Harvard Medical School

Boston, MA
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