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OBJECTIVES

At the conclusion of this session, participants should be able to:

1. Define Obstructive Sleep Apnea (OSA) and differentiate from central sleep apnea
2. Correlate OSA pathophysiology to complications of untreated disease

3. ldentify risk factors for OSA and indications for a sleep study
4

. Describe treatment options for OSA, including considerations for specific patient populations



Prevalence

OBSTRUCTIVE |l y
ymptoms overlooked or misinterpreted
S |- E EP A P N EA: Can contribute to development or worsening of chronic

WHY WE CARE conditions




Apnea: Breathing cessation >
10 secs

Hypopnea: Decrement in
airflow
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DETERMINING SEVERITY



OBSTRUCTIVE SLEEP APNEA

Definition: Repetitive episodes of upper airway obstruction
during sleep

Clinical Cutoffs Vary: Lower AHI/RDI threshold with symptoms
or associated comorbidities



CENTRAL SLEEP APNEA

Apneas in absence of
respiratory muscle
effort

Most common etiologies:
heart failure and stroke



SLEEP APNEA

Obstructive

Complex

Central



THE
OBSTRUCTION IN
0SA

Retropalatal

Retroglossal

Subcutaneous

Mandible fat

Seurce: Michael A. Grippi, Jack A. Elias, Jay A. Fishman, Robert M. Kot}
Robert M. Senior, Mark D. Siegel: Fishman’s Pulmonary Diseases and Disorders:
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Forces that increase Forces that decrease

airway caliber airway caliber
Contraction of Partial vacuum
genioglossus muscle created by negative
1o enlarge pharynx inspiralory pressure

Compression by
micrognathia, facial
obesity, or prane
position

Lung weight when
upright to lengthen
and straighten larynx
and pharynx

Source: Andrew J. Lechner, George M. Matuschak, David 5. Brink:
Respiratory: An Integrated Approach to Disease
www.accessmedicine.com
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contraclity CONTRIBUTING
:
reflexes during sleep OBSTRUCTION




‘ OSA: TWO PATHWAYS FOR DISEASE IMPLICATION

Negative
Intrathoracic
Pressure

Impaired
Ventilation
Airway




Short term
Hypoxia

Sleep
Sympathetic Arousal
Surge

Poor Sleep
TBP + HR Architecture

Cognitive
Dysfunction,
Somnolence

IMPAIRED VENTILATION



Short term
Hypoxia

Sleep

Sympathetic Arousal
Surge

Poor Sleep
1BP + HR Architecture

Cognitive
Dysfunction,

* |ncreased insulin Somnolence

resistance = DM2

IMPAIRED VENTILATION



Short term
Hypoxia

Sleep

Sympathetic Arousal
Surge

Poor Sleep
1BP + HR Architecture

Cognitive
Dysfunction,
Somnolence

IMPAIRED VENTILATION

Slower response times
Motor vehicle collisions
Lower work productivity
Strained relationships

Increased falls in elderly




\ NEUROCOGNITIVE CONSEQUENCES

Reduced vigilance = vehicle crashes
Depression

Poor Quality of Life

Increased risk of dementia




Long term
Hypoxia & 1
Reactive O,

Impaired .
Vasodilation Inflammation

Hypertension .
Atherosclerosis

IMPAIRED VENTILATION
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Controls Snorers Untreated Untreated OSA on
(n=264) (n=377) mild-to- severe CP AP
moderate OSA (Nn=372)
OSA n=235)
(n=403)

Source: Michael A, Grippi, Jack A. Elias, Jay A. Fishman, Robert M. Kotloff, Allan 1. Pack,
Robert M. Senior, Mark D. Siegel: Fishman’s Pulmonary Diseases and Disorders:
www.accessmedicine.com
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TMyocardial
Demand

JLV Filling

NEGATIVE INTRATHORACIC PRESSURE
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<pnea/ Hypopnea>

y

Sleep fragmentation

Y

Hypoxemia

Negative intrathoracic

pressure

Y

e Sympathetic surge
* Hemodynamic effects on CV system
* Oxidative stress

e Inflammation

e Endothelial dysfunction
e Hypercoagulability

* Endocrine dysregulation

Y

Y

.

.

Sleepiness

- Crashes
- Q0L

Neurocognitive
effects

- Cognitive function
- Executive function
- QOL

Cardiovascular
disease

- Htn - Arrhythmia
-CAD -CVA

- CHF - Pulm htn

| Endocrinopathy

- DM
- Insulin resistance

\ J .
Source: Michael A. Gnippi, Jack A. Elias, Jay A. Fishman, Robert M. Kotloff, Allan I. Pack,
Robert M. Senior, Mark D. Siegel: Fishman’s Pulmonary Diseases and Disorders:

www.accessmedicine.com
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Est. 9-38% US population
Males >> Females

Increased age

EPIDEMIOLOGY

3



Menopause
Family history

Genetic syndromes

RISK FACTORS

Alcohol, sedative, hypnotic use

Cigarette smoking

Obesity




PREVALENCEY OF SELF-REPORTED OBESITY AMONG U.S.
ADULTS BY STATE AND TERRITORY, BRFSS, 2011

T Prevalence estimates reflect BRFSS methodological changes started in 2011. These estimates should not be
compared to prevalence estimates before 2011.
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*Sample size <50, the relative standard error (dividing the standard error by the prevalence) =30%,
or no data in a specific year.



PREVALENCEY OF SELF-REPORTED OBESITY AMONG
U.S. ADULTS BY STATE AND TERRITORY, BRFSS, 2017

T Prevalence estimates reflect BRFSS methodological changes started in 2011. These estimates should not be
compared to prevalence estimates before 2011.
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PREVALENCEY OF SELF-REPORTED OBESITY AMONG
U.S. ADULTS BY STATE AND TERRITORY, BRFSS, 2021

T Prevalence estimates reflect BRFSS methodological changes started in 2011. These estimates should not be
compared to prevalence estimates before 2011.
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*Sample size <50, the relative standard error (dividing the standard error by the prevalence) =30%,
or no data in a specific year.




PREVALENCETY OF OBESITY BASED ON SELF-REPORTED WEIGHT AND
HEIGHT AMONG US ADULTS BY STATE AND TERRITORY, BRFSS, 2022

T Prevalence estimates reflect BRFSS methodological changes started in 2011. These estimates should not be
compared to prevalence estimates before 2011.
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OBESITY AND SLEEP APNEA

Strongest risk factor for OSA
Dose response relationship

BMI correlates with fat
deposition in the tongue

29



Hypothyroidism

RISK FACTORS:
ENDOCRINE Acromegaly

ABNORMALITIES

PCOS




RISK FACTORS:
CRANIOFACIAL AND UPPER AIRWAY ANATOMY

TOnSi I I ar hy pe rT ro p h)’ Mallampati classification

Nasal septum deviation

Macroglossia

Class llI/IV Mallampati airway

i s .
yright © McGraw-Hill Education. All nghts reserved.

Micro /retrognathia

31



CLINICAL PRESENTATION

Awakening with gasping or choking sensation

Loud snoring

Witnessed apneas

Nocturia

Daytime sleepiness

Difficulty concentrating

Morning headaches

Irritability /depressive symptoms/personality changes

Sexual dysfunction




\ SCREENING

(~\
U.S. Preventive Services
TASK FORCE : 40 YEARS

American Heart
Association,

VYoo

YEARS
Bold Hearts

Insufficient evidence for
screening asymptotic patients

Pulmonary hypertension
Recurrent atrial fibrillation

Difficult to treat hypertension
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Berlin
Questionnaire

STOP-Bang
Questionnaire

Epworth
Sleepiness Scale

Three sections with 10 questions

Four subjective
and four demographic items

Eight items measure daytime
sleepiness in Likert scale

More complex scoring method; more
commonly used in research settings

Easy to administer

May be used to assess response to
OSA therapy



WHY IS THE PATIENT PRESENTING NOW?

& 0O

DAYTIME QUALITY OF HISTORY FROM WEIGHT FACIAL TRAUMA
SYMPTOMS SLEEP PARTNER CHANGES OR SURGERY



DIAGNOSIS

O, saturation

Nasal and oral air flow
Respiratory movement
Snoring

EEG

ECG

Electromyography

Ocular movement

O, saturation
Nasal airflow

Respiratory movement
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Normal breathing

CHEST

Paradoxical effort

ABD
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Source: Michael A. Grippi, Jack A. Elias, Jay A. Fishman, Robert M. Kotloff, Allan 1. Pack,
Robert M. Senior, Mark D. Siegel: Fishman’s Pulmonary Diseases and Disorders:
www.accessmedicine.com
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HOME SLEEP STUDIES: PROS & CONS

Affordable
Convenient

Home sleep

False negatives

Not indicated for
those with
comorbidities



POLYSOMNOGRAM

AS FIRST LINE




Comorbid medical
disorders?e

Signs/Symptoms of
comorbid sleep
disorder(s)?

Home Sleep Test

High Pretest Probability
of moderate to severe

OSA?

Attended PSG

OSA diagnosed?

Start Treatment




Comorbid medical
disorders?

Signs/Symptoms of

comorbid sleep
disorder(s)?

Home Sleep Test

High Pretest Probability
of moderate to severe

OSA?

Attended PSG

OSA diagnosed?

With high pretest
probability of OSA and
NEGATIVE PSG, repeat

PSG

Start Treatment




LIMITATIONS OF AHI

Duration of apneic or hypopneic events
Severity and duration of oxygen desaturation
Heart rate variability

Awakenings

Periodic limb movements

Daytime sleepiness




NOT EVERY SLEEPY PATIENT HAS OSA

Other Causes of Daytime Sleepiness

Nocturnal respiratory failure secondary to neuromuscular weakness

Narcolepsy

Sleep related movement disorders

Depression

Post-viral fatigue

Metabolic or drug induced hypersomnolence

Insufficient sleep

Circadian rhythm sleep disorders

Head Injury

Idiopathic hypersomnolence

43



* AHI >15

T0 TREAT OR + Sleepiness
NOT TO TREAT + Mild/Moderate OSA

Lo

* HTN
* Hx of CVA
* |schemic Heart Disease




Weight loss

TREATMENT
OPTIONS FOR

Sleep Hygiene

MILD/MODERATE
0 S A E' Medication list diuresis

«
)« Sleep Position




mm Continuous (CPAP)

* Requires titration

mm Auto-Titrating (APAP)

* Adjusts based on breathing patterns

mm Di-Level (BiPAP)

* Two pressure settings
* More tolerable with higher pressure

POSITIVE
AIRWAY
PRESSURE (PAP)
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Progressive
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Nasal insert

PAP MASKS

www.accessmedicine.com




PAP

TOLERABILITY




= |imeline

* 30-90 days after set up
* Annually with stability

PAP ADHERENCE _

* Residual AHI

* Symptoms

* Number of hours each night
* Percentage of nights in use




* Anatomical variations

* Can reduce minimum required PAP pressure and
tolerability

* Weigh risk vs benefit

* May be considered for mild to moderate OSA

m  Hypoglossal nerve stimulation

* Moderate to severe OSA
* BMI < 35

SECOND LINE
TREATMENT

OPTIONS




ORAL APPLIANCE




Weight loss of 10% or

o -

REPEAT THE

Return of symptoms

* With weight gain
* Despite initial improvement
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