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The Sleep Cycle
4 Stages Of Sleep

STAGE 1

Light sleep

Muscle, brain \

& eye activity

decreases STAGE 2
Eye movement
and muscle

Ever ivi
= Y  activity stop

Heart, breathing 90-110 Brainwaves
& blood pressure intes slow down
rise. Body is
paralyzed, eye
movent is quick

& dreams begin STAGE 3

Brain produces
very slow delta
waves
Sleeper may be
disorientated if
wakened

Above are the four stages of sleep which are critical to get
every night. Pills, medications and drugs leave you feeling
worse the next day because they interfere with this cycle.
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http://forms.tmicare.tw/sleep123/
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, Hard palate

/ -

Torgue Normal breathing “Obstructive
during sleep sleep apnea
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« AHI< 5 AIEs Normal

« AHI> 5-20 ZAB&E Mild

« AHI>20-40 A9 E Moderate
« AHI>40 REE Severe

« OSA(Obstrctive sleep apnea)
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ENT Surgery Radiofrequency




Oral Appliance

Oral Appliance Pulls the Lower
Jaw Forward Opening the Airway
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* 900,000 deaths per year in USA

* Hypertension alone affects 75 million Americans,
many misdiagnosed as “essential”

e Research has discovered evidence of bidirectional
relationship of sleep apnea and c-v disorders

* Mechanisms: Arousals > neuro-hormonal activation
> release of inflammatory mediators (cytokines)
and adhesion molecules > reactive oxygen species
and transcription factors due to oxidative stress

Javaheri Principles and Practice of Sleep Medicine 2004
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http://forms.tmicare.tw/sleep123/

AR

* Treatment of obstructive and central sleep apnea with
PAP results in improvement of c-v morbidity and

mortality

o SETEIEIRIMIR P I PR Lo M PP B

/1

Fanari ACC-Cardiosource 2014
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* Known for decades but difficulty proving causal
relationship and benefit of CPAP therapy

* Severity of OSA at baseline impacts future onset of
hypertension

(Wisconsin Sleep Cohort)

* Small but significant reduction in daytime blood
pressure in normotensive patients after four weeks of
PAP therapy

* Refractory hypertension, eg 3 drugs at maximum dose
with persistent hypertensive pressure elevations, is
associated with OSA in 83% of patients

* Non-sleepy patients with OSA may be immune to the
bp lowering effect of therapy

15




Embolus (blood clot)
in cerebral artery blocks blood flow

to part of the brain —__
Location of

brain tissue
death "

Bram

Embolus
blocking

Cerebral arteries
within brain

Direction
of blood flow

Blood clot breaks off
(embolus) from
plaque buildup in
carotid (neck) artery
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* Chronic intermittent hypoxia is a key factor in
vascular inflammation, atherosclerosis, and
endothelial disease
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jmmn

* Cycle of inflammation

* Rise in sympathetic activity and blood pressure
amplify the effect of the cycle of inflammation

* Impact of atrial fibrillation and patent foramen
ovale also contributes to the risk of embolic stroke
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New data on mechanisms and impact:

Upper airway collapse > hypoxia > ventilator overshoot >
h?/percapnia > autonomic instability and intrathoracic pressure
alterations

Increased state of thrombosis, inflammation, and oxidative stress
produce a pro-arhythmogenic milieu, atrial macro-reentry, and
automaticity

OSA is a powerful predictor of ablation failure, independent of
atrial enlargement, obesity, or hypertension

A fib will affect up to 16 million patients by 2050
A fib will cost $6.7 billion per year

In a cardiology practice the majority of OSA patients have been
referred by electrophysiologists

Future strategies?

Mehra ACC-Cardiosource 2014
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* Several but not all studies show compliant,
effective treatment of OSA improves PAH
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co-morbidity -- 70% of HF patients have OSA/CSA
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* PAP may not improve mortality in HF patients
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* CSA is suppressed in 50% of HF patients by CPAP
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CPAP may significantly reduce c-v events

AHI severity is an independent predicator of mortality in
patients with CAD

Screening for both disorders in patients with risk factors for
one is suggested as well as co-management strategies

Impaired sleep in men and disturbed sleep in women may
be related to moderately higher risk of poor cardiac
a n05|s after first AMI

Clark SLEEP2014)
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* One 38 year study of 1,409 adults concluded that
persistent but not intermittent insomnia was
associated with increased all-cause and
cardiopulmonary mortality, and a steeper increase
in inflammatory markers

(S. Parthasarathy American Journal of Medicine 2014)
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* OSA predicts incident sudden cardiac death and the risk
magnitude is predicted by multiple parameters

characterizing OSA severity, independent of established
risk factors

* Therapy with effective compliant PAP significantly
reduces mortality from c-v disease and auto accidents
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EDITORIAL |

Here Come the Sleep Apnea-Cancer Studies

Commentary on Cheistensen et al. Symptoms of sleep disordered breathing and nsk of cancer: a prospective cohort study, SLEEP 2013;36:1429-

1435,
Paul E. Peppard, PhD; F. Javier Nieto, MD, PhD

University of Wisconsin-Madison, Madison, W]

Over the past 25 years, epidemiologic studies of outcomes
of sleep disordered breathing (SDB) have focused primarily
on cardiovascular diseases, injuries and traffic crashes, and
dimmished quality of life, mental health, and cognition. In
2012, two observational studies—one from Spain’ and one
from Wisconsin*—added cancer to the list of conditions found
to be associated with SDB. These studies were inspired by
recent proof-of-concept evidence from animal models demon-
strating accelerated tumor progression in mice exposed to
intermittent hypoxia,** and basic science research relating
: atallv mduced ntermittent henos -

Peppard PE; Nieto FJ. Here come the sleep apnea-cancer studies. SLEEP

http:/id. dor.0rg/10.5665sleep. 3018

from Denmark-wide hospital discharge and mortality registries,
and over an average of 13 years of follow-up, 1,985 subjects
were identified as being diagnosed with cancer from a total
8,783 baseline subjects. Results were essentially “negative”™
the authors found no evidence that baseline SDB symptoms
were strongly associated, in a dose-response fashion, with inci-
dent cancer. Thus, the Christensen findings raise a question: do
their results refute previous limited evidence in favor of a SDB-
cancer association?

In our view, the answer—for the time being—is no. While
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http://forms.tmicare.tw/sleep123/

