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_earning Objectives

Describe Apnea and Obstructive
(OSA

ibe Physiologic Characteristics of OSA

iew Commonly Understood
sequences

amine Less Commonly Understood
blems

m Review Impact of Treatment
- = Case Review
@ Provide Add’l Resources




Whatiis Apnea OSA & Who Cares?
eathing in excess of 10-15

ctive mea: If due to airway closure

itral S leep Apnea: If impaired signal from the
n (Pons & Medulla Oblongata)

Cares???:

\ appears to affect millions of Americans; many
om are yet to be diagnosed.

= May cause over $4 Billion in Additional and possibly
Avoidable Medical Costs.

b S



Eye movements

Réspiratory movements
- Leg movements

‘EG
= Pulse oximetry
= ECG



Obstructive Apnea

Expiration
Airflow
Inspiration

-

Obstructive sleep apnea 0bsiructive sleep apnea in which there is continuing
respiratory effort, as shown by progressively increasing fluctuations in
esophageal pressure (Pes) at the time of cessation of airflow. The arrow
ilustrates that arousal inobstructive apnea occurs simultaneously with the
resumption of airflow.



Central Apnea

Azleep

Expiration
Airflow
Inspiration

Effort

HE

Central sleep apnea There is ho respiratory effort, as shown by absence of
changes in esophageal pressure (Pes), at the time of cessation of airflow. The
arrow illustrates that arousal in central apnea typically occurs in the middle of
the hyperpneic phase.



Mechanisms
& Sites of
Obstruction
With OSA




DSA “Poster Child”



monly Understood
Consequences

e: Sleepiness & Snoring

for Motor Vehicle &
cidents.

Industrial -

Objective (Measurable)

= Cessation of breathing followed by
arousal

= Hypoxemia
= Tachycardia

= EEG Changes
= [ncrease in Stress Hormones



VIore Occult Consequences
opsychological Sequelae
Trauma

| ic Derangements

oj Hyperten51 g

= Heart and Vascular Disease



leep Cycle & Mechanism
or Daytime (Sleepiness)

1s divided into 2 general phases

ye movement (REM)
eye movement (NREM)

= Absence of electromyographic activity
= Alternates with NREM ~every 90 minutes

NREM
= Stage 1: Slow eye movements
Stage 2

= Stages 3 and 4 (slow-wave sleep)
o Also called delta sleep
o Breathing is reduced during this stage



auses Fragmentation of
Sleep Stages

- Sleep

m REM

m NREM Stage 1

m NREM Stage 2

NREM Stages 3 & 4



Ssults of Sleep Stage
. Fragmentation

iration & number of each sleep cycle

1ges in circadian rhythm
2ep - wake cycles

\ = Insufficient cerebral recovery
= Multi-organ system fatigue



sehavioral Effects

leepiness

- More impact on the quality of the performance

loderate to severe OSA negatively
npacts memory and executive
erformance

Social impairment
= Overall Quality of Life (QOL)
= Diminished social functioning

m High prevalence of minor psychiatric
morbidity. Mild to Moderate Depression




robehavioral Effects

ency from lights out to sleep onset is the
cipal outcome measure.

evere OSA = <5 min., some 2 SD below
rmal mean values of 12.

= Epworth Sleepiness Scale: is commonly used
subjective test of sleepiness



Dozing: Ratings = 0 = No Chance of Dozing
3 = Very High Chance

ooooooooooooooooooooooooooooooooo

otal Score:
@ 0-10 Normal range
10-12 Borderline
12-24 Abnormal



on Irauma & Accidents

econdary to Neurologic Effects

difficulty concentrating, etc.
hicle and industrial accidents.

Very high incidence and “cost” with truck

1Vers

rong index of suspicion if accident has a
pical features:
Fell asleep during the day

= Witnessed difficulty staying awake or
concentrating

= Patient is normally an outstanding worker/driver
= Other risk factors present



‘Release of pro-inflammatory cytokines that
fect metabolism



» Decreased insulin effectiveness in:

o Stimulating glucose uptake by skeletal muscle
o Restraining hepatic glucose production



vidence: OSA and Impaired
slucose Metabolism

5 595 male pti S eferred for
polysomnography underwent a 2 hour oral
glucose tolerance test.

494 pts had OSAS (AHI > 10)

Outcomes: Blood glucose increased with severity of
leep apnea

sulin sensitivity decreased with increasing
severity of sleep apnea




ence: Impaired Glucose
Metabolism

pi et al 2003 [Review]

Habitual snoring is associated with
abnormal fasting glucose and insulin values
independent of age and BMI

= Prospective data from two separate studies
indicate that habitual snoring is associated
with more than a 2-fold risk of developing
DM type 1I over a ten year period

- = Several studies have suggested that a
reduced oxygen saturation and AHI are
predictive of glucose intolerance and
insulin resistance




iven by;

L. I—Iypoxia
= Stress Harmones

1 Epidemiologic evidence and physiologic
studies in humans and animals support
‘the idea that chronic exposure to
repeated apneas may lead to a sustained
HTN wvia increased SYMPATHETIC
TONE




dence: Hypertension

@ Sleep Heart Health
Study

= [arge cross-sectional
study (6132 participants)

= Outcomes:

o Elevated risk for HIN
found in subjects with
SDB

o Association between
SDB and HTN was seen
regardless of age,
gender, ethnicity, BMI

opment of F11
with OSA over a ¢
follow up period




IS5AYaNnd Cardiovascular Disease

ormalities associated with OSA may
te to the initiation and progression
and vascular pathology

tic activation
iction

o Vascoco
o Tachycardia
= Endothelial dysfunction

o Increased levels of endothelin may lead
to sustained vasoconstriction

» Vascular oxidative stress

o Production of free radicals and vascular
wall ischemia-reperfusion injury

= Increased coagulation




J5A and Cardiovascular Disease
(Cont)

nonale: Right heart enlargement,
pulmonary vasoconstriction from

- Pulmonary vasoconstriction

$

Inc. R. Heart pre-load

$

« R. Heart Hypertrophy

= R. Heart Failure.



Enlargement of
the right side of
the heart is due
to high blood

pressure in the
pulmonary blood
vessels, usually
caused by chronic
lung disease.

Dilatation
(stretching)

Hypertrophy
(overgrowth of cells)




t with untreate
d to moderate OSA

ts with severe OSA
refused treatment

ts with OSA treated
CPAP

ealthy pts

o Outconie_:: Patients with

untreated severe OSA, were 3
times more likely to have
myocardial infarct or stroke
than the healthy control
individuals

vidence: Heart and
Vascular Disease

Mllleron t al: Pros eCtIV%ly
ﬂltore § tole ts wit
sis

arter sten (())rgga(rXHI

25 of whom were, treated with
CPAP oru per alﬁwﬁ
surgery an clined

rﬂent or OSA for 86
mon

Qutcome: Cardiovascular

dea cfl cut%coron

?1}/ r? o) Flta gaf ion for
eart ure nee

coronary revasculanzatmn

was present in

= 24% of the treated patients

--Versus —

= 58% of th ho declined
et aRe o decline



OSA T reatment: Some
cathophysiology is Reversible

7ia Positive Pressure: BiPAP or

la pressure titration

ther Treatme

Address risk factor:
o Weight Loss

s Avoid Alcohol
o Smoking Cessation

= Dental Appliance
= Surgery: Uvulopalatopharyngoplasty (UPPP)



ent & Prognosis:
Neurobehavioral

ents in both subjective and objective
iness are seen with CPAP therapy

e moderate to large.

= Subjective scores ove to a larger degree than

objective scores.
valuation of attention-based cognitive
utcomes, there is a much more modest
improvement of functioning with CPAP

OL: the large impairments in sleepiness and
energy related QOL scores show substantial
improvement with CPAP —those with the most
severe OSA reap the most benefit




) Dts lthD

ore evaluated b
A P

ose values

type II'and OSA

bbesity (mean B 42.7),
1d O%g (mean AHI 56
efore ana

er a 90 day trial of

icomes: There were
ificant reductions in

; uﬁed. tlllat OSﬁA is
atho siologica
Felateg tg impaiglred g
lucose homeostasis and
at CPAP is an important
therapy for pts with DM

Jhe Evidence: Treatment &
grognosis: Metabolic Disorders
Effect of CPAP

= Harsch et al 2003

Forty patients with AHI>20
were evaluated for insulin
sensitivity before, 2 d after

and 3 mos after treatment
with CPAP.

Outcomes: Insulin
.sensitivigz significantly
increased after two ddys and
remained stable after three
months of treatment.

Patients with BMI < 30 had a
much greater improvement
1n insulin sensitivity.




ment & Prognosis:
Hypertension

of OSA does appear to lower blood
hough the literature is inconsistent

double-blind, placebo-controlled
ate-severe OSA Patients:

= Compared the effects o
o 1.) 2 weeks of CPAP,
o 2.) sham-CPAP,

- = 3)) supplemental nocturnal oxygen

CPAP therapy resulted in a significant reduction in daytime

mean arterial and diastolic blood pressure and nighttime
- systolic, mean, and diastolic blood pressure

= Nocturnal supplemental oxygen therapy improved
oxyhemoglobin saturation, but did not affect blood
pressure.

blood pressure of:



Disorders (COPD

owever, Cor Pulmonale from OSA appears to
ave a reversible component.

7), is generally Irreverible.

8 Addresses Hypoventilation

$

o Reverses Pulmonary Vasoconstriction

$

o Decreasing R. Heart Preload



1e OSA “Poster Child”

: 63 YO morbidly obese male presents
C of orthopnea, frequent urination,

e thirst, chronic fatigue and daytime
ife indicates that while

sleeping, the patient snores very loudly
with brief periods where “he seems to stop
breathing.”

5 Exam:

= BBS: Equal, clear but decreased at bases
= Vital Signs: Mild hypertension. Otherwise WNL

" = Notable Labs: Blood Glucose = 256, HgB 18.2.
= CXR: Clear lungs with moderate cardiomegaly

= Plan of Care: Sleep study and referral to,
Diabetes Clinic and Nutritional Services



New OSA Treatment: Upper
Irway Stimulation (UAS):

plantable nerve stimulator used
to treat moderate to severe obstructive
sleep apnea (OSA).

= Patient must have failed other
conventional therapy (CPAP/BiPAP)

Inspire Il Implantable
Pulse Generator (IPG)




siderations for the
Future

ider OSA screening be done
ith evidence of
cardiovascu Isease?

What are the long term effects of OSA
reatment in terms of cardiovascular
morbidity and mortality?

hich interventions for OSA vyield the
highest benefit for the patient at the
lowest cost?




I@alke Home Points--Conclusions

\ is implicated in neuropsychological
s that affect QOL

cen identified as an
i1sk factor for HTN and

insulin resista

| OSA is indirectly implicated in cardiac
and vascular disease

5 Treatment (CPAP, BiPAP, Surgery) can
“help modify or reverse some of these
secondary conditions.

m More Work still to be Done!!!
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