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Obstructive Sleep Apnea:

The Iceberg Disease
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Introduction

OSA

 -Epidemiology and Pathogenesis

 -Diagnosis and Consequences

 -CPAP Treatment

 -non CPAP Treatment

 -Cost

OSA
-Relatively new diagnosis

-Credit has gone to Sidney Burwell

 -American Journal of Medicine in 1956

 -description of the first patient with OSA

-More careful review will find an article in Lancet by a London physician by the name of 
W. H. Broadbent:

Knightsbridge Online : London picture gallery
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OSA

“When a person, especially advanced in years, is lying on his back in 
heavy sleep and snoring loudly, it very commonly happens that every 
now and then the inspiration fails to overcome the resistance in the 
pharynx of which stretor or snoring is the audible sign, and there will 
be perfect silence through two, three, or four respiratory periods, in 
which there are ineffectual chest movements; finally, air enters with a 
loud snort, after which there are several compensatory deep 
inspirations before the breathing settles down to its usual rhythm.  In 
the case to which I allude there was something more than this.  The 
snoring ceased at regular intervals, and the pause was so long as to 
excite attention, and indeed alarm.”
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Introduction

OSA

 -Epidemiology and Pathogenesis

 -Diagnosis and Consequences

 -CPAP Treatment

 -non CPAP Treatment

 -Cost

Epidemiology

 -AHI (# of Apneas and Hypopneas in 1 hour)
  0-4 is normal
  5-14 is mild
  15-29 is moderate
  30+ is severe

 -Prevalence of AHI 5+ 
  -Men = 24% (EDS = 4%)
  -Women = 9% (EDS = 2%)
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Epidemiology

 

Institute of Medicine of the National Academies
 -Sleep Disorders and Sleep Deprivation: An Unmet  
 Public Health Problem (2006)

 “50-70 million suffer from a chronic disorder of sleep”
 “Majority of these individuals are not appropriately  
 treated”
 “Awareness among health care professionals is low  
 considering the size of the problem”
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* Not Hypothyroidism

Epidemiology

 
Man versus Woman:
 -women less likely to endorse “classic symptoms”
 -women more likely to have
  -daytime fatigue
  -morning headaches
  -mood disturbances
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Weight: Size Matters

10% = 6X risk
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Weight:

Weight Loss – Does it Help?

% weight loss

% reduction in the AHI
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AGE:
AHI > 20 versus Age:

 20-44 = 2%

 45-64 = 6%

 65-100 = 5% (not higher)
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Risk Factors:

 -Craniofacial Abnormalities

  -bone and soft tissue morphology

 -Nasal Obstruction

  -Allergic Rhinitis

 -Genetic Factors

  -1st degree relatives increase prev 22 → 86%
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Pathogenesis:

 -obstruction in the upper airway

 -reduced neuromuscular dilatory compensation in PM

 -ventilatory control instability
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Introduction

OSA

 -Epidemiology and Pathogenesis

 -Diagnosis and Consequences

 -CPAP Treatment

 -non CPAP Treatment

 -Cost

Obstructive Apnea
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Hypopnea

Respiratory Effort Related Arousal (RERA) - UARS
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Diagnosis:
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Diagnosis:

 -Overnight Pulse Oximetry can see it if desaturations but not a good screening tool

  -outcome data predicts abnormal AHI

  -look for desaturations of 2-4% and < 90%

 -Polysomnogram is the Gold Standard

  -now reserved for those suspected of central sleep apnea

  -COPD on oxygen or CHF

 -Home Sleep Test (HST)

  -now acceptable for most payors 

  -great if no other co-morbidities (CHF or COPD)

  -no tech needed – done at home (1-2 days)

Consequences: (Association and Causation)

 -Daytime sleepiness

 -Neurocognitive/psychological functioning

 -Mood Disorders (depression)

 -Decreased Quality of Life (QOL)

 -Hypertension (HTN)

 -Diabetes (Glucose Intolerance)

 -Stroke (CVA)

 -Cardiovascular Disease

 -Motor Vehicle Accidents

33

34



Primary Care Winter Conference Wednesday, February 25, 2026

Roger Seheult, MD
Obstructive Sleep Apnea

Consequences: (Association and Causation)
“Patients with obstructive sleep apnea (OSA) have an increased prevalence of systemic and pulmonary 
hypertension, left ventricular (LV) hypertrophy, LV systolic and diastolic dysfunction, and congestive 
heart failure, increased platelet aggregability, and increased susceptibility to thrombotic and embolic 
cardiac and cerebrovascular events. Patients with OSA have an increased prevalence of coronary 
artery disease, myocardial infarction, nocturnal angina, and myocardial ischemia, arrhythmias, and 
sudden cardiac death. Patients with OSA also have an increased prevalence of stroke. Treatment of 
OSA with continuous positive airway pressure improves cardiac efficiency in patients with heart 
failure, causes a reduction in the frequency of nocturnal ischemic ST-segment depression, relieves 
nocturnal angina, and causes a reduction in the occurrence of new cardiovascular events and an 
increase in the time to such events.”
Cardiovascular Manifestations Seen in Obstructive Sleep Apnea Comprehensive Therapy Volume 33, Number 2 / June, 2007 82-86 

SAVE trial (secondary prevention) did not show a reduction in composite CV events overall, despite 
symptom/QOL improvements. 

McEvoy RD, Antic NA, Heeley E, et al; SAVE Investigators and Coordinators. CPAP for Prevention of Cardiovascular Events in Obstructive Sleep Apnea. N Engl J Med. 
2016;375(10):919-931. doi:10.1056/NEJMoa1606599. PMID:27571048.

“Evidence for reduction in major CV events is mixed; adherence likely matters.” 

35

36

http://www.springerlink.com/content/120557/?p=36e2a720002e4f66b547ecc4cef28e6f&pi=0
http://www.springerlink.com/content/m0v8g3282778/?p=36e2a720002e4f66b547ecc4cef28e6f&pi=0
http://www.springerlink.com/content/m0v8g3282778/?p=36e2a720002e4f66b547ecc4cef28e6f&pi=0
http://www.springerlink.com/content/m0v8g3282778/?p=36e2a720002e4f66b547ecc4cef28e6f&pi=0


Primary Care Winter Conference Wednesday, February 25, 2026

Roger Seheult, MD
Obstructive Sleep Apnea

37

38



Primary Care Winter Conference Wednesday, February 25, 2026

Roger Seheult, MD
Obstructive Sleep Apnea

39

40



Primary Care Winter Conference Wednesday, February 25, 2026

Roger Seheult, MD
Obstructive Sleep Apnea

41

42



Primary Care Winter Conference Wednesday, February 25, 2026

Roger Seheult, MD
Obstructive Sleep Apnea

Introduction

OSA

 -Epidemiology and Pathogenesis

 -Diagnosis and Consequences

 -CPAP Treatment

 -non CPAP Treatment

 -Cost
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Nasal Mask

Nasal Pillows
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Chin Strap

CPAP (Continuous Positive Airway Pressure) 
Machine
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CPAP Therapy to Open the Obstruction

CPAP Therapy:

 -first line therapy for OSA for all severity

 -improves or resolves daytime sleepiness

 -reduces BP

 -mixed results for neurocognitive/psychological   

 -3-12 months in memory and cognition

 -improvement in depression was minimal if at all

 -QOL improves with CPAP
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CPAP Therapy:

CPAP Therapy:
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CPAP Therapy:

CPAP Therapy:
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CPAP Therapy:
 -compliance

  -defined as ≥4 h/night on ≥70% of nights in a consecutive 30-day period    
    during the first 90 days 

  -CPAP pressure is not predictive

  -experience the first night is predictive

  -68% of patients use CPAP after 5 years

  -claustrophobia, nasal congestion, fit

  -ways to improve compliance

   -humidification1, education, follow-up

   -work on the right fit

1. Respir Care. 2016 May 24. pii: respcare.04536. Effect of Heated Humidification on CPAP Therapy Adherence in Subjects With Obstructive Sleep 
Apnea With Nasopharyngeal Symptoms.
Soudorn C1, Muntham D2, Reutrakul S3, Chirakalwasan N4.

CPAP Therapy:

 -other variations

  -Auto CPAP

  -C-flex (? may improve compliance)

  -BiPAP

 -can now do a few options

  -LAB: CPAP titration → fixed CPAP

  -Home: AutoCPAP titration → fixed CPAP

  -just given them a AutoCPAP!

  -Home sleep study -> AutoCPAP

   -not for CHF or if needing supplemental oxygen
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Introduction

Snoring

OSA

 -Epidemiology and Pathogenesis

 -Diagnosis and Consequences

 -CPAP Treatment

 -non CPAP Treatment

 -Cost

Non CPAP Therapy:

 -Weight Loss

  -even 10% reduction

  -history of weight gain

 -Stop Smoking

  -smokers have an increased risk

 -ETOH reduction

  -arousal threshold

  -apneas are longer

 -Positional Therapy

  -tennis ball
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Non CPAP Therapy:

 -Oral Appliances

  -mild to moderate OSA (FDA)  

  -especially good for positional OSA

  -don’t need to fail CPAP generally

  -NEED FOLLOWUP!

Non CPAP Therapy:

 -Oral Appliances

  -2 types

   -jaw advancers

    -over a period of time

   -tongue suckers
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Non CPAP Therapy:

 -Oral Appliances

  Consider oral appliance therapy for adults with OSA who are intolerant of CPAP or prefer an  
  alternative, ideally custom, titratable with follow-up sleep testing. 

  -Evidence

   -52% were able to get AHI < 10

   -42% got AHI less than 5

   -improved O2 saturation, sleepiness, QOL, 

  -Compliance

   -77% stay with it after the first year

   -jaw discomfort and lack of efficacy

   -periodontal disease is contraindication

Non CPAP Therapy:

 -Surgery

  -Tracheostomy (gold standard)

  -UPPP (Uvulopalatopharyngoplasty )

   -disappointing

  -RFVTR (Radiofrequency Volumetric Tissue   
 Reduction) - -disappointing

  -Oromaxillofacial Surgery

   -good success (96%)

   -high risk of surgery

  -Palatal Implants – no good studies

  -Bariatric Surgery (laparoscopic)?
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Non CPAP Therapy: Medications

 -intranasal steroids1

 -Medications orally (do not unobstruct)

Modafinil (Provigil; generics) — Mechanism: wake-promoting; binds dopamine transporter (DAT) and 
inhibits dopamine reuptake (overall mechanism “unknown”). 
Dose (OSA-EDS): 200 mg PO qAM; doses up to 400 mg/day tolerated but no consistent added benefit 
beyond 200 mg/day.

Armodafinil (Nuvigil; generics) — Mechanism: wake-promoting; binds DAT and inhibits dopamine 
reuptake (overall mechanism “unknown”; described as indirect dopamine receptor agonist). 
Dose (OSA-EDS): 150–250 mg PO qAM; doses up to 250 mg/day tolerated but no consistent added 
benefit beyond 150 mg/day in OSA.

Solriamfetol (Sunosi) — Mechanism: dopamine + norepinephrine reuptake inhibitor (DNRI) (MOA 
“unclear,” likely via DNRI activity). 
Dose (OSA-EDS): start 37.5 mg PO once daily upon awakening; may double q ≥3 days to max 150 mg 
once daily; avoid dosing within 9 hours of bedtime.

1) Am J Rhinol Allergy. 2016 May;30(3):215-21. doi: 10.2500/ajra.2016.30.4305. Intranasal corticosteroid therapy in 
the treatment of obstructive sleep apnea: A meta-analysis of randomized controlled trials.
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BMI?
FDA ≤ 40 kg/m²
CMS < 35 kg/m²
Com: ≤32–35 kg/m²
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SURMOUNT-OSA

https://www.nejm.org/doi/full/10.1056/NEJMoa2404881
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SURMOUNT-OSA

Intolerant of CPAP 
(N = 234)

CPAP
(N = 235)

Placebo Placebo
Tirzepatide 2.5mg weekly inj

-increased by 2.5mg q4wk 

until 10mg or 15mg X 52 weeks

Tirzepatide 2.5mg weekly inj

-increased by 2.5mg q4wk 

until 10mg or 15mg X 52 weeks

Tirzepatide group: 

Mean reduction in 

AHI of 25.3 events 

per hour

Placebo group: 

Mean reduction in 

AHI of 5.3 events 

per hour

Estimated treatment difference: -20.0 events per hour (95% 

CI: -25.8 to -14.2, P < 0.001)

Weight loss: Approximately 18-20% reduction in body weight 

compared to minimal change in the placebo group.

Disease resolution: 43% of participants on the highest dose of 

tirzepatide met criteria for disease resolution (AHI < 5 events/hour 

or 5-14 events/hour with minimal sleepiness).

Population: Adults with moderate-to-severe OSA 

(apnea-hypopnea index [AHI] ≥ 15 events per hour) 

and obesity (body mass index [BMI] ≥ 30 kg/m²)

Tirzepatide group: 

Mean reduction in 

AHI of 29.3 events 

per hour

Placebo group: 

Mean reduction in 

AHI of 5.5 events 

per hour

Estimated treatment difference: -23.8 events per hour

Weight loss: Approximately 20% reduction in body weight 

compared to minimal change in the placebo group.

Disease resolution: 51.5% of participants on the highest dose of 

tirzepatide met criteria for disease resolution (AHI < 5 events/hour 

or 5-14 events/hour with minimal sleepiness).

2

FDA approved Zepbound (tirzepatide) on Dec 20, 2024 
for moderate-to-severe OSA in adults with obesity

Works primarily through weight loss. 
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Oropharyngeal Myofunctional Therapy (OMT)
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AHI

Epworth Sleepiness Score

81

82



Primary Care Winter Conference Wednesday, February 25, 2026

Roger Seheult, MD
Obstructive Sleep Apnea

Quality of Life

Summary:

 -OSA is a danger lurking in each primary care office

 -diagnosis rests on PSG or HSAT (in appropriate patients); treatment initiation via 
 PAP titration (lab) or auto-PAP (home) depending on patient factors 

 -CPAP is the first line choice

 -behavioral change, the use of oral appliances, surgery in carefully selected (and 
well informed) patients, and perhaps judicious use of medications, may benefit some 
patients.

 -oral appliances have emerged as an effective and safe second-line treatment for 
OSA

   Education is key!
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Who Do I Suspect OSA in:

-Overweight male patients

-patients on more than 2 blood pressure medications

-Patients with history of

 -CHF –SDB (49%) –CSA (37%) –OSA (12%)

 -HTN (38%)

 -resistant HTN (3+ medications) (83%)

 -stroke (72%)

 -Atrial Fibrillation (49%)

 -Patients seeing a Cardiologist (32%)

Who Do I Suspect OSA in:

-snoring at night

-witnessed apneas

-morning headaches

-falling asleep while watching TV or reading a book

-decreased energy

-can’t concentrate

-poor memory

-fibromyalgia
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Introduction

Snoring

OSA

 -Epidemiology and Pathogenesis

 -Diagnosis and Consequences

 -CPAP Treatment

 -non CPAP Treatment

 -Cost

Sleep. 1999 Sep 15;22(6):749-55.
The Medical Cost of Undiagnosed Sleep Apnea.

Kapur V, Blough DK, Sandblom RE, Hert R, de Maine JB, Sullivan SD, Psaty BM.
Department of Medicine, University of Washington, Seattle 98195, USA.

-consecutive 238 cases of OSA
-looked at cost and utilization with the past 12 months
-$2,720 versus $1,348 matched controls in age and gender (p < 0.01)
-~ $3.4 billion
-Cost increased with AHI (p < 0.05)
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Sleep. 2006 Oct 1;29(10):1307-11.
Healthcare Utilization in Women with Obstructive Sleep Apnea Syndrome 2 

Years After Diagnosis and Treatment.
Banno K, Manfreda J, Walld R, Delaive K, Kryger MH.
Sleep Disorders Center, St. Boniface General Hospital, Section of Respiratory 
Diseases, Winnipeg, Manitoba, Canada.

-414 Women with OSA
-1404 Women without OSA (controls)

Cost Clinic Visits

Prior 2 years Post 2 years Prior 2 years Post 2 years

OSA +$123.43

+/-$25.01 

-$37.96

+/-$21.35 

+2.32

+/-0.43 

-1.48

+/-0.42 

Generally, What Is the Circumstance That Most 
Predisposes for Obstructive Sleep Apnea?

A. Non-REM sleep, lateral position
B. REM sleep, lateral position
C. REM sleep, supine
D. Non-REM sleep, supine
E. Non-REM sleep, prone
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Which of the Following Is NOT a Risk Factor for OSA?

A. Hypothyroidism
B. Race
C. Age
D. Gender
E. Weight

What Is the Most Ideal Patient for a MAD 
(Mandibular Advancement Device)?

A. A patient with mild OSA, worse in the supine position
B. A patient with severe OSA, worse in REM sleep
C. A patient with moderate OSA, non positional
D. A patient with severe OSA, non positional 
E. A patient with moderate OSA, worse in REM sleep
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Which of the Following Does NOT Require 
a Full PSG to  Diagnosis OSA?

A. 50-year-old overweight male that snores and 
has excessive daytime sleepiness.

B. 65-year-old male with COPD and requires 
3L/min oxygen with excessive daytime 
sleepiness

C. 40-year-old female with excessive daytimes 
sleepiness but a HST negative for OSA

D. 75-year-old male with CHF (EF = 35%) and 
episodes of witnessed apneas at night. 

Which of the Following Interventions Reduces 
the AHI the Most on Average?

A. CPAP
B. MAD
C. Tirzepatide 
D. Hypoglossal Nerve Stimulator
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