Sleep Disorder

Socioeconomic Consequences

(L
o 40 million Americans suffer form chronic
disorders of sleep and wakefulness

0 95% of these remain unidentified and
undiagnosed

o The annual direct cost of sleep-related
problems is $16 billion, with an additional
$50-$100 billion in indirect costs (accidents,
litigation , property destruction,
hospitalization and death)

Sleep

o A very complex orchestration of physiological
and behavioral processes

o Unlike coma: physiologic, recurrent and
reversible

Sleep disorders

B
o Breathing disorders
o Sleep apnea
o Neurological
o Restless legs syndrome
o Psychiatric
o Insomnia
Medical
o Drug associated
o Alcohol, hypnotics, stimulants
o Circadian rhythms
o Phase shift syndrome
o Abnormal behavior
o Sleep walking
o Night terrors

o

Approach to and evaluation of sleep disorders
I |

o Sleep history

o Use of prescription drugs

o Sleep diary or sleep log

o Sleep and psychological rating scale
o Focused physical examination

o Polysomnography

o Actigraphy

o Blood tests
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Evaluation of Sleep
£ |

o Polysomnography
oEMG
o Airflow
o EEG, EOG
o Oxygen saturation
o Cardiac rhythm
oLeg movements
o Al, HI, AHI, RDI

Sleep stage

Actigraphy
=

Sleep stage assigned to each epoch (30
seconds) : stage occupying the majority of

time within that epoch
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@ Cognitive-behavioral therapy
@ Positional therapy
(3 Benzodiazepin medications

@ Weight control
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Insomnia
£ |
o Affecting up to 30% of adult population at one time
o Chronic insomnia

8% of men; 12% women

o Usually a symptom of many underlying medical,
psychiatric (depression) and psychological
conditions

o Insomnia may be the presenting symptom of
primary sleep disorders

o 15-20% of insomnia are “primary” meaning have
no organic or psychological cause

Diagnostic Criteria for Insomnia (ICSD-2)
[

A. A complaint of difficulty initiating sleep, difficulty maintaining sleep, or waking up too
early, or sleep that is chronically nonrestorative or poor in quality.

B. The above sleep difficulty occurs despite adequate opportunity and circumstances for
sleep.

C. At least one of the following forms of daytime impairment related to the nighttime
sleep difficulty is reported by the patient:

1. Fatigue or malaise;

2. Attention, concentration, or memory impairment;

3. Social or vocational dysfunction or poor school performance;

4. Mood disturbance or irritability;

5. Daytime sleepiness;

6. Motivation, energy, or initiative reduction;

7. Proneness for errors/accidents at work or while driving;

8. Tension, headaches, or gastrointestinal symptoms in response to sleep loss; and
9. Concerns or worries about sleep.

DSM V criteria of Insomnia disorder
[ |

A.Ap i complaint of di
following symptoms:

with sleep quantity or quality, associated with one (or more) of the

1. Difficulty initiating sleep. (In children, this may manifest as difficulty initiating sleep without caregiver intervention)

2. Difficulty maintaining sleep, ized by frequent or problems returning to sleep after
awakenings. (In children, this may manifest as difficulty returning to sleep without caregiver intervention.)

3. Early-morning awakening with inability to return to sleep.

B. The sleep disturbance causes clinically significant distress or it i in social,
academic, behavioral, or other important areas of functioning.

C. The sleep difficulty occurs at least 3 nights per week.
D. The sleep difficulty is present for at least 3 months.
E. The sleep difficulty occurs despite adequate opportunity for sleep.

F. The insomnia is not better explained by and does not occur exclusively during the course of another sleep-wake
disorder (e.g., narcolepsy, a breathing-related sleep disorder, a circadian rhythm sleep-wake disorder, a parasomnia)

G. The insomnia is not attril tothe iological effects of a (e.g., a drug of abuse, a medication).
H. Coexisting mental disorders and medical itions do not explain the i complaint of
insomnia

Impact of Insomnia

B
Biological

* Increased surveillance of immune system

Functional impairments
« Increased risk of accidents
* More likely to report lack of concentration and motivation
* Reduced productivity, work absenteeism

* Increased use of medical services

Psychological health

« Increases risk of developing depression, anxiety or substance,
dependence

« Risk factor in suicide

Insomnia Symptoms and Mortality
|

« prospective cohort study of 23,447 US men in 2004 were followed through 2010
* 4 questionnaire

Insomnia symptoms CVD mortality  Cancer mortality Others

(case #=T741) (case #=493) (case #=791)
Difficulty initiating sleep
Rarely or never Reference Reference
Sometimes 1060.89-125)  096(0.78-1.19) L.
Most of the time 155(1.19-204)  1.04(0.69-158)  1.02(0.75-1.40)
P Tor trend 00T 090 038
Difficulty maintaining sleep
Rarely or never Reference Reference Reference
Sometimes 1.02(0.85-1.22) 1.20(0.96-1.50)
Most of the time 0.99(0.81-1.21) 1.12(0.87-1.44)
P for trend 094 037
Early-moming awakenings
Rarely or never Reference Reference Reference
3 0.96(0.79-1.15) 0.91(0.78-1.05)
1.08(0.77-1.51) 0.97(0.74-1.27)

0.99 039

Yanping et al, Circulation (2013)
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Diffcuty Iniating Sieep
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Yanping et al, Circulation (2013)

DIS and CVD mortality

Eaker, 1062 () —_———350(170,897)
Nisson, 200125) —_—— 1.36(1.05, 1.75)
Malon, 200222 _ 246 (1.62, 374)
Rod, 201027) _t 1.18(067, 207)
Suzuk, 2009.26) —_— 102(0.73, 1.43)
L Presert study —o— 1.14(097, 1.33)
Sublotal (-squared = O (1.09,1
DMS and CVD mortality

Mallon, 200222 —_— -

Rod, 2010¢7 p—

Suzuki, 2009 26) —_—

L ——

ublotal red >

EW and CVD mortality

Nisson, 2001(25) —_— 097(0.72,131)
Rod, 201 —_— 097 (0,69, 1.36)
Suzuki 2009 (26) —o—'— 081(0.55, 1.19)
Li Presert study —— 1.05(0.80, 1.22)
Sublotal (-squared = 0.0%) <> 1.00(0.89, 1.13)
Non-restorative Sleep

Li. Presert study - = 130(1.11, 1.63)

Yanping et al, Circulation (2013)

Sleeping Problems and Suicide in 75,000

Norwegian Adults
|
+ Prospective cohort study 1984-2004
* questionnaire
Crude Model | Model Il
HRCC 95%Cl  HRCC 95% Cl HR CC 95% Cl

Total

No problems falling

asleep or other sleep 1.0 Ref. 1.0 Ref. 1.0 Ref.
disorders

Sometimes 16 1.3-26 16 1.2-25 1.2 0.9-1.9
Often 23 1.4-5.0 21 1.2-45 1.2 0.7-2.8
Almost every night 49 2.3-8.3 43 1.9-74 21 0.9-4.0
P for trend <0.001 <0.001 0.05

Bjomgaad et al, Sleep (2011)

Insomnia treatment

o Treat underlying medical or psychiatric
condition if there is one
o Cognitive-Behavioral therapy
Most useful for chronic insomnia
Sleep habits and behavioral modification
o Pharmacologic : sleep pills
For transient insomnia

Less useful for chronic insomnia — but used in
selected cases

Non-pharmacologic Tx
-

o stimulus control

o relaxation training

o sleep restriction

o paradoxical intention

o biofeedback

o cognitive behavioral therapy (CBT-1)

Inadequate Sleep Hygiene

» Fix a bedtime and fix an awakening time
» Avoid napping during the day
» Avoid alcohol before bed

» Avoid caffeine containing beverages 4 — 6 hours before
bedtime

» Avoid heavy, spicy, or sugary foods before bed

» Regular exercise is good, not before bedtime

» Comfortable bedding

» Bedroom cool, dark, quiet

» Bedroom reserved for sleep and sex — NOT a work room
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Psychological and Behavioral Therapies
[

Psychological and behavioral interventions are effective and recommended in
the treatment of chronic primary and comorbid (secondary) insomnia.

These treatments should be utilized as an initial intervention when appropriate
and when conditions permit

Initial approaches to treatment should include at least one behavioral
intervention such as stimulus control therapy or relaxation therapy, or the
combination of cognitive therapy, cognitive behavioral therapy for insomnia
(CBT-I). Other common therapies include sleep restriction, paradoxical intention,
and biofeedback therapy

Sleep restriction and multicomponent CBT are effective in the treatment of
elderly

Although all patients with chronic insomnia should adhere to rules of good sleep
hygiene, there is insufficient evidence to indicate that sleep hygiene alone is
effective. It should be used in combination with other therapies

When an initial psychological/ behavioral treatment has been ineffective, other
psychological/ behavioral therapies, combination CBT-I therapies, combined
treatments or occult comorbid disorders may next be considered

Pharmacologic Tx
|

o use of the lowest effective dose

o use of intermittent dosing (2 to 4 times weekly)

o short-term medication prescribing (regular use
for not more than 3 to 4 weeks)

o gradual medication discontinuation to reduce
rebound insomnia

Benzodiazepines
(L

I e T e

Flurazepam 15, 30 48-120 GABA-BZD  Dizziness FDA approved for
drowsiness  insomnia;
ataxia Abuse potential rebound
(Z(astEm L2 s amnesia insomnia;
falls tolerance and
» X Gl upset dependence;
Temazepam 7.5-30 8-20 ErEE
increased fall risk;
cytochrome P450
Triazolam 0.125-0.25 2-5 metabolism
Quazepam 7.5,15 48-120

Non-Benzodiazepine Medications
L

Zolpidem 15-24 GABA-A; Dizziness For sleep-onset
alpha-1 drowsiness insomnia
amnesia risk of dependence
headache & rebound
Gl upset abuse potential
Zaleplon 510 1.0 GABA-A: Headache For sleep-onset
omega 1 dizziness insomnia;
myalgia no tolerance or
amnesia hangover
Eszopiclone 1-3 5-7 GABA-A Dry mouth Studied in elderly;
unpleasant taste favorable side effect
dizziness profile;
amnesia FDA approved for
Gl upset long-term use

MT1/MT2 Receptor Agonist

5
o Ramelteon

T o R

1-2.6 M1, M2 Headache  Elderly;
Somnolenc  favorable
e S/E profile
dizziness

Antidepressants
L

Trazodone 50-150 Early:3-6  Possible: Not FDA d
Late:5-9  5-HT2 dry mouth for insomnia;
dizziness
headache primary use:
nervousness Depression
orthostasis
Amitriptyline  10-100 12-24 5-HT2 Dry mouth Not FDA approved
noradrenaline  dizziness for insomnia;
QTc prolongation  narrow !herapeuuc
window;
orthostasis gic S/E;cardiotoxic;
overdose potential
Doxepin 3,6 Early: 17 FDA app d
Late: 52 H1 H2, Alpha-  ation, nausea, for insomnia
URI
e — 5 HT2,
Trimipramine  25-100  11-23 s Not FDA approved
for insomnia
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Non-prescription Medications

Dose Receptor
(mg)

Diphenhydramine  25-50 29 Antlhlstamlne Drowsiness  Not FDA approved

dry mouth for insomnia;
dizziness Anti-cholinergic S/E
Constipation
Melatonin 1-3 1-2 melatonin Headache, No quality controls
irritability, Not FDA-regulated
dizziness
Valerian 400-900  1-2 Possible: Headache, No quality controls
GABA-A, restlessness,  not FDA-regulated
Adenosine Gl upset
5HT-5a

Prolonged release melatonin
L

o Melatonin is available as a prolonged-release prescription drug,
trade-name Circadin®
o The European Medicines Agency (EMA)

o approved Circadin 2 mg (prolonged-release melatonin) for patients aged 55
or over, as monotherapy for the short-term treatment (up to 13 weeks) of
primary insomnia

Restless legs syndrome and periodic limb

movements of sleep
I |

o RLS is a syndrome characterized by sensory
and motor disturbances of the lower extremities
occurring primarily at rest

o Episodes are often painful and result in severe
insomnia

- Adesire to move the limbs, usually associated with
parasthesias and dysesthesias

- Motor restlessness causing voluntary limb movements
- Nocturnal worsening of symptoms

Essential Diagnostic criteria for RLS
(L

1 An urge to move the legs, usually accompanied or caused by uncomfortable
and unpleasant sensations in the legs (Sometimes the urge to move is
present without the uncomfortable sensations and sometimes the arms or
other body parts are involved in addition to the legs)

2 The urge to move or unpleasant sensations begin or worsen during periods
of rest or inactivity such as lying or sitting

s The urge to move or unpleasant sensations are partially or totally relived by
movement, such as walking or stretching, at least as long as the activity
continues

4 The urge to move or unpleasant sensations are worse in the evening or
night than during the day or only occur in the evening or night (When
symptoms are very severe, the worsening at night may not be noticeable
but must have been previously present)

RLS and PLMD

(B
o Characterized by an almost irreversible urge to move,
usually associated with disagreeable leg sensations,
worse during inactivity and often interfering with sleep

(akisthesia)

o Symptoms worse at rest, partially relieved by activity

o Symptoms worse in the evening or at night

o Periodic limb movements : found on polysomnography
o Stereotypic movements of legs (or arms) during sleep
o 90% pts with RLS

o May be independent

o May disturb sleep
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Evaluation and Diagnosis
[ ——

o RLS - diagnosed from the H&P
o PLMD requires a PSG

o Labs : CBC, BUN, Cr, fasting glucose, Fe,
Ferritin, folate and TSH

o Consider EMG/NCYV as indicated for

neuropathy symptoms

Treatment For RLS And PLMD
|51

Medications for Restless Legs Syndrome and Periodic Limb Movement Disorder

Agent Major Side Effects Dosage
Dopamine receptors  Nausea, postural Pergolide mesylate.” Start at lowest dose before
hypotension ropinirole.* bromocriptine bed; titrate for
mesylate.* pramipexole* effectiveness
Dopamine precursors Nausea, constipation, Levodopa/carbidopa® Start at lowest dose (25 mg
rebound, sleep carbidopa/100 mg levodopa)
augmentation before bed; titrate for
cffectiveness
Benzodinzepines  Excessive sedation Clonazepam* Sart at lowest dose

(0.5 mg) before bed:
titrate for effectiveness

Start at lowest dose
(65 mg) before bed:
titrate for effectiveness

Opites Addiction, constipation  Propoxyphene*

Fadigue, [ ine* gabapentin®  Strtat lowest dose
(carbamazepine 100 mg.
gabapentin 300 mg)
before bed; titrate for
effectiveness
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@ O, supply during sleep

@ Continuous positive airway pressure (CPAP)
3 Tongue retaining device

@ Uvulopalatopharyngoplasty

- Sleep Apnea

Sleep Apnea Syndrome
£ |

o Is characterized by repetitive episodes of
decreased airflow that occur during sleep.
Decreased airflow may be associated with a
reduction in blood oxygen saturation, and
enhanced autonomic activity.

o Apneic events may terminate in arousals with
resultant sleep fragmentation.
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Sleep Apnea type Obstructive Sleep Apnea (OSA)
= [
g ObStrUCtive Sleep Apnea (OSA) : most Normal Breathing Simple Snoring
common D D

/) p

o Central Sleep Apnea

Obstructive Apnea

p

Prevalence of Obstructive Sleep Apnea Diagnosis of OSA
[ [
D Prevalence of Prevalence of
9 AHI>5 AHI>15 _
Men Women Men Women t PaSt HIStory
Wisconsin | 626 | 30-60 (2149_28) ?642) ?6_11) ?2_7) o Family
Pen 1741 2099 (1175_20) (76_9) (22_3) o Polysomnography
) 26 28 14 7
Spain 400 13070 o3 (2035 | (10-18) | (3-11)
Young T, Am J Respir Crit Care Med (2002)
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Diagnosis of OSA in PSG
|

o Apnea index (Al) + Hypopnea index (HI): AHI
o Rough guideline for severity

normal : AHI < 5/hr

mild: AHI < 15/hr, moderate : 15-30/hr, severe: > 30/hr
o Desaturation: decrease in SaO2 of 4% or more

* note that nadir in SaO, commonly follows apnea (hypopnea)
termination by approximately 10-30 sec (at finger)

o The number of desaturations below 85%, the mean and
minimum saturations

Sleep Apnea-Hypopnea Syndrome

o Excessive daytime sleepiness

o Snoring
o Obesity is a risk

Only 50% are obese, means 50% NOT obese
o Poor cognition/memory

o Social/sexual/psychologic problems

AN

1 Sympathetic Nervous 1 Evening cortisol 1?:;': +Time to eat tLower Energy
Activity 1 Nighttime GH TGhr'tJeIin Expenditure?
1 Insulin Resistance TAppetite
| Glucose Tolerance 1Food intake

- =

Schematic of the putative pathways leading from sleep loss to diabetes and obesity risk.

Knutson AN, Ann N Y Acad Sci. (2008)

Cardiovascular Disease

o The association with hypertension is striking
o Increased risk for Heart Attack

o Increased risk for Stroke

o Increased incidence of Sudden Death

o Many cardiac rhythm disturbances

Treatment

|
o Medical Treatment
Lose weight if obese
Eliminate alcohol, sedatives
Improved sleep hygiene
Smoking Cessation
o Continuous Positive Airway Pressure (CPAP)
o Upper airway surgery
o Dental orthotic or mandibular positioning
devices

Note: Treatment recommendations are individualized for each patient: No
“one size fits all”
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Continuous Positive Airway Pressure (CPAP)

95% effective — usually first line treatment for severe disease

AWAKE

CPAP ON

Surgical treatment

Nasal Surgery

Nasal septoplasty

Inferior turbinectomy

. Adenoidectomy

Nasal tumor or polyp excision
Nasal valve reconstruction

aawNs

Palatal Surgery
Uvulopalatopharyngoplasty
Uvulopalatal flap
Tonsillectomy

T phary
Laser-assisted uvulopalatoplasty
Palatal radiofrequency

popharyngeal Surgery
and

Mandlbular y with
Hyoid myotomy and suspension
Tongue base radiofrequency
Partial glossectomy

Lingual tonsillectomy

Repose tongue suspension

NpopwNST oopreNa

Surgical treatment

Nasal Surgery

Nasal septoplasty

Inferior turbinectomy

. Adenoidectomy

Nasal tumor or polyp excision
Nasal valve reconstruction

aawNs

Palatal Surgery
Uvulopalatopharyngoplasty
Uvulopalatal flap
Tonsillectomy

T phary
Laser-assisted uvulopalatoplasty
Palatal radiofrequency

popharyngeal Surgery
and

Mandlbular y with
Hyoid myotomy and suspension
Tongue base radiofrequency
Partial glossectomy

Lingual tonsillectomy

Repose tongue suspension

NpopwNST oopreNa

Uvulopalatopharyngoplasty (UPPP)

+ Severity of disease is poor outcome predictor
+ 80% initial success decreased to 46% success
rate at 12mon

Dental devices

* Mandibular advancement device
* Tongue retaining device

61




dRetIZee 20144 24 A2 BARS

General guidelines

[
UARS / mild OSA Moderate OSA Severe OSA
HEzH™ CPAP CPAP
KHAIK 2 TEEA 712X ENE
dreat nasal UPPP, GAHM GAHM, MMO
congestion
A HEZY-2xH FYEK
UPPP for OSA, 5
UARS AA 2 - B2 NEszd-BxH
LAUP for snoring
CPAP
UARS = upper airway sy , UPPP = Uw 1aryngoplasty, LAUP = L isted
uvule , GAHM =G Hyoid myotomy, MMO = maxillary mandibular

osteotomy, positive air pressure = CPAP or bilevel pressure
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