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Learning Objectives

▪Understand the pathophysiology of Obstructive 

Sleep Apnea (OSA)

▪Briefly discuss negative consequences of 

untreated disease

▪ Identify risk factors and screening for OSA

▪Choice of available diagnostic modalities

▪Discuss individualized treatment options for OSA



Case presentation

▪48-year-old man, with difficult to control 

hypertension, on 3 different blood pressure 

medications

▪He has atrial fibrillation, and recently failed ablation

▪He is diabetic, HgA1C is 9

▪Erectile dysfunction

▪Memory impairment



Case presentation

▪His wife reports episodes of gasping while asleep, 
but only soft snoring 

▪He denies any trouble sleeping, or excessive 
daytime sleepiness but is tired throughout the day. 

▪On exam:

- BMI: 42 kg/m2

- Neck circumference: 

17.5 inches 



Oro-pharyngeal exam

- Large tongue, low soft palate, thick uvula

- Friedman class IV



Question # 1

▪ What should be an important next step to consider 

in this man’s evaluation?

a) Rule out thyroid disease

b) Evaluate for a secondary cause of HTN

c) Rule out obstructive Sleep Apnea

d) Evaluate for renal disease

e) Evaluate his diet and exercise program



Answer: c) Rule out obstructive sleep apnea

▪Many Red Flags for OSA:

a) History: Resistant hypertension on 3 different BP 

medications, afib that failed ablation, erectile 

dysfunction and poorly controlled DM

b) Symptoms: witnessed apnea (most specific)

c) Exam: high BMI, large neck, crowded oropharynx

▪Comorbidities need to be addressed, but missing a 

diagnosis of OSA could limit optimal management 

of these comorbidities



Upper Airway Obstruction During Sleep



Spectrum of Disease



Severity = Number of events / hour of sleep

(AHI)



Pathophysiology



The Apneic Event

https://proacthealthsolutions.com/wp-content/uploads/2014/04/image2.jpg


Sleep recording showing continues BP monitoring 

and sympathetic nerve activity in a patient with OSA

SNA: sympathetic nerve activity. Arrows represent limb activity associated with sleep arousal 

Somers et al. J Clin Invest. 1995;96:1897-1904



Prevalence of Secondary Causes of Hypertension 

Associated with Resistant Hypertension (N=125)

Pedrosa RP, et al. Obstructive sleep apnea: the most common secondary cause of 

hypertension associated with resistant hypertension. Hypertension 2011; 58: 811–817

• Logan AG, et al. J Hypertens 2001; 19: 2271–2277

• Lloberes P, et al. J Sleep Res 2010; 19: 597–602

• Muxfeldt ES, et al. Am J Hypertens 2014; 27: 1069–1078



Shahrokh Javaheri et al. JACC 2017;69:841-858

Prevalence (%) of OSA in Cardiovascular Disease 



HbA1c levels and OSA

Data were adjusted for age, sex, race, body mass index, number of diabetes medications, 

level of exercise, years of diabetes, and total sleep time on polysomnogram

Aronsohn et al. Am J Respir Crit Care Med Vol 181. pp 507–513, 2010



OSA is a Multisystem Disorder



Mortality Risk after excluding patients on CPAP (n = 1396): Adjusted Hazard 

Ratios for age, sex, and body mass index

All Cause and Cardiovascular Mortality
The Wisconsin Sleep Cohort – 18 year follow up (N=1522)

Young et al. Sleep, 2008 Aug;31(8):1071-8



How Common is OSA…?



Epidemiology
The Wisconsin Sleep Cohort (N=1520)

AHI ≥ 15/hr Age (30-49) Age (50-70)

Men 10% 17%

Women 3% 9%

Peppard et al. Am J Epidemiol. 2013;177(9):1006–1014

AHI > 5, in the 30–70 years of age group:

Men: 34%

Women: 17%



Epidemiology

▪Up to 85% of patients with treatable OSA 

remain undiagnosed. 

Kapur V, et al. Sleep Breath 2002;6:49 –54

Young T, et al. Sleep. 1997;20:705–706



Risk factors for OSA in Adults

▪Obesity

▪Airway size / Nasal Obstruction

▪Age / Gender (menopausal status)

▪Ethnicity / Genetics

▪Conditions: Hypothyroidism, Acromegaly



Epworth Sleepiness Scale (ESS)

Sensitivity 59%, Specificity of 76%



Screening Questionnaires

Sensitivity 86%, Specificity of 77%

Sensitivity 81%, Specificity of 82%

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiTwaDm-rfcAhUMEqwKHaOCD-EQjRx6BAgBEAU&url=https://www.aafp.org/afp/2016/0901/p355.html&psig=AOvVaw1KJl8HA41GsryPj13GqFeB&ust=1532521573171607


Question # 2

▪ In the previously discussed patient, you are 

considering OSA, what is the best next step?

a) Start empiric Continues Positive Airway Pressure 

therapy (CPAP)

b) Order an in-lab sleep study

c) Order a home sleep study

d) Ask him to monitor his sleep quality on a smart 

watch

e) Ask him to avoid sleeping on his back



Answer: c) Order a home sleep study

▪ We need to establish a diagnosis and determine severity of 

disease in order to recommend appropriate treatment options

▪ Either an in-lab or home sleep study would be appropriate, 

but given high pre-test probability for OSA, a home sleep 

study is most efficient/convenient/cost-effective

▪ Wearable technology and other monitoring devices are in 

development but not fully validated for standard use

▪ Although a large percent of OSA is worse in the supine 

position, some patients have equally severe disease in the 

supine and non-supine sleep



Polysomnography



Polysomnography



Portable Home Sleep Study



Home Sleep Study – Raw Data



1. High Pretest Probability for moderate to severe OSA

2. No significant cardiopulmonary or neuromuscular disease

3. No suspicion for sleep disorders other than OSA

4. May be considered when in-Lab PSG is not possible

5. May be indicated to monitor response to non-CPAP 

treatments for OSA

Proper use of Home Sleep Testing

Journal of Clinical Sleep Medicine, Vol. 13, No. 3, 2017



Question # 3

▪ Your patient had a home sleep study that confirmed the 

presence of OSA, with an AHI of 12/hr, with minimum 

oxygen desaturation of 70%. What is the best treatment 

option?

a) Start empiric Auto CPAP therapy

b) Refer to a dental sleep medicine provider

c) Recommend hypoglossal nerve stimulation surgery

d) Weight loss is all he needs

e) Recommend positional therapy for OSA



Answer: a) start empiric Auto CPAP

▪ Given elevated BMI, significant oxygen desaturation, and 

presence of cardiovascular disease, CPAP is the best option

▪ Dental appliances are less effective in obese patients

▪ Not a Hypoglossal nerve stimulation candidate, as BMI > 32, 

and his AHI is below cut off range (15-65/hr)

▪ Weight loss is certainly encouraged, but not as the only 

treatment, especially given significant oxygen desaturation

▪ No positional data to recommend positional therapy alone



Who Should Be Treated?

▪AHI ≥ 15/hr

▪AHI 5-15/hr, associated with:

- Excessive daytime sleepiness and fatigue

- Cardiovascular disease

- Neurocognitive dysfunction

Epstein et al. Journal of Clinical Sleep Medicine, Vol.5, No.3, 2009



Treatment Options

Behavioral 

Interventions

• Treat Nasal Allergies

• Weight Loss

• Avoid Supine Sleep

• Avoid  Alcohol and 

Sedatives



Positive Airway Pressure Therapy



Changes in blood pressure with effective (closed bars) and 

sub therapeutic (open bars) nCPAP (N=60)

Heinrich F. Becker et al. Circulation. 2003;107:68-73

*p value < 0.05



Randomized Controlled Trial of CPAP in Obstructive 

Sleep Apnea and Heart Failure (N=55)

Open circles: idiopathic cardiomyopathies, Closed circles: ischemic cardiomyopathies. 

Mansfield et al. Am J Respir Crit Care Med. 2004;169:361–366



Treatment of Obstructive Sleep Apnea Reduces the Risk 

of Atrial Fibrillation Recurrence After Catheter Ablation 

(N=426)

Fein et al. J Am Coll Cardiol. 2013;62(4):300–305

PVI: Pulmonary vein isolation



Campos-Rodriguez et al. Ann Intern Med. 2012;156(2):115-122. 

Effect on Overall Mortality (N=1116)



Adherence
• 29 to 83% of patients are non-adherent with CPAP            

( ≤4 hours of use per night)

Sleep. 1997;20(4):278,  Behav Sleep Med. 2007;5(3):229, Sleep Med. 2000;1(3):215  



Troubleshooting



Mask Interface



Compliance Reports



Mandibular Advancement Devices

Indications:

• Mild to moderate disease

• Non obese patients with small neck circumference

• Positional disease, predominant in supine position



Surgical Interventions

Uvulopalatopharyngoplasty (UPPP) Hyoid bone suspension

Maxillomandibular advancement (MMA)



Stimulatio
n 

Cuff

Generator

Breathin
g Sensor

• Well-established technology
• Safe, outpatient procedure
• Three small incisions in neck and 

chest

Sleep 
Remote

• Adjustable
• Titratable
• Daily adherence 

monitoring

Stimulation 
delivered 

during 
inspiration

Timing

Hypoglossal Nerve Stimulation



Upper Airway Stimulation for OSA
The STAR Trial

Strollo et al, N Engl J Med 2014; 370:139-149

Primary Outcomes at 12 Months after Implantation and 
during the Randomized, Therapy-Withdrawal Trial.



▪ Adults 22 years of age and older

▪ BMI ≤ 32

▪ Diagnosed OSA with an AHI range of 15-65 per hour

▪ CPAP failure or inability to tolerate CPAP treatment

▪ Appropriate airway anatomy (Drug-Induced Sleep Endoscopy, DISE 

exam)

Initially approved by the United States Food & Drug Administration April 2014

Indications



Treatment; How I Do it

Alternative 

Treatments

Confirm 

Resolution



Personalized Management Approach

Eckert et al. CHEST 2018; 153(3):744-755



▪ OSA is common, yet remains largely underdiagnosed in the general 
population

▪ Untreated OSA is associated with multiple negative  cardiovascular, 
neurocognitive and metabolic consequences, in addition to daytime 
functional impairment 

▪ In-lab Polysomnography is very comprehensive and used to 
evaluate multiple sleep disorders, other than OSA

▪ Home sleep testing is convenient, cheap, and fast, but is only 
indicated if OSA is the only sleep disorder likely to be present

▪ PAP therapy remains the mainstay of treatment for moderate to 
severe OSA, but adherence remains an obstacle

▪ Personalized approach to each individual patient should be the 
standard of care

Take Home Points
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