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Disclosure

* With respect to the following presentation, there has been
no relevant (direct or indirect) financial relationship
between the party listed above (or spouse) and any for-
profit company in the past 12 months which would be
considered a conflict of interest.

* The views expressed in this presentation are those of the
presenter and may not reflect official policy of Community
Health Center, Inc. and its Weitzman Institute.

| am obligated to disclose any products which are off-label,
unlabeled, experimental, and/or under investigation (not
FDA approved) and any limitations on the information that |
present, such as data that are preliminary or that represent
ongoing research, interim analyses, and/or unsupported
opinion.
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Objectives

* Discuss the normal stages of sleep architecture and how it
changes as patients age.

* Identify medications that can disrupt sleep.

* Describe how medications commonly used for persistent pain
affect sleep

* Discuss treatments for insomnia.
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Non-REM Sleep (75%)

* N1: Transition from wakefulness to deeper sleep
e Usually lasts between 15-30 minutes
e 2-5% of sleep in young adults

* N2: Intermediate sleep (lighter alpha-wave sleep)
e 40-50% of sleep in young adults
* Sleep spindles and k-complexes seen on EEG

* N3 (+/- N4): Deep sleep (delta sleep)
e 20% of sleep in young adults
* Most likely has a restorative function

* Protein synthesis, wound healing, and restoration of immune
function
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REM Sleep (25%)

* Characterized by  Two states
* Low voltage, fast frequency EEG pattern * Phasic
e Sawtooth waves on EEG * Sudden bursts of SNS activity
« Paradoxical sleep associated with rapid eye

* Inactivity of all voluntary muscles with the movement

exception of the extraocular muscles * Sudden increases in
arterial blood pressure,

cardiac or cerebral
ischemia, cardiac
arrhythmias and
sudden changes in
heart and respiratory
rates

* Rapid eye movements
e Associated with dreaming

e Tonic

The Weitzman Institute was founded by Commum¢ty Health Center, Inc. and is part of the \. MOSES/WEITZMAN weitzmaninstitute.org

Health System



We|tzman ), § |nSt|tUte INspiring primary care innovation

Sleep Architecture
Normal Young Adult

* Sleep stages occur in cycles lasting 90-120 minutes each with 4-5

cycles occurring during a typical night of sleep.
e First half of the night
* Wakefulness to N1 (briefly) to N2 and N3 which reappear then REM for the first
time
* Second half of the night
* N2 and REM alternate
* REM periods become longer and more intense as the night progresses
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Sleep Changes with Age

* Both quantityand quality =~ S B
of sleep change

* N3 declines with age
* N1 increased with age

e Number of arousals and

[+ Awake -]
amount of wakefulness iT_REM dleep-
also increase with older i |
Deep steep-|
age Mpmtiobam ) l Mpmtio6am

FADAM.

Elderly patients tend to complain of middle of the night and early
morning awakening. Young adults are more likely to have problems
initiating sleep.
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Health Risks of Poor Sleep

e Health Risks

* Increased mortality
* Increased heart attacks
e Similar to alcohol impairment in terms of increased automobile accidents

* Wakefulness for 24 consecutive hours is associated with the equivalent
of a BACof 0.10

* Obesity (increased cortisol, insulin resistance, etc)
* Pain condition worsened

* ADD symptomatology
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p Epworth sleepiness scale
b How likely are yvou to doze off or fall asleep in the
e e p I n ess Ca e following situations in contrast to just feeling tired? This

refers to vour usual way in recent times. Even If vou have
not done some of these things recently, try to work out
how they would have affected yvou. Use the following

scale to choose the most appropriate number for each

o Self-rated situation.

0 = would never doze

* Cut-off scores vary among t = sioht chance of dozing

2 = moderate chance of dozing

institutions 3 = high chance of dozing

Situation Chance of

e 8-9: Usually considered the dozing

i, Sitting and reading
average amount of daytime Watching TV

. Sitting inactive in a public place
Sleeplness (eg, a theater or meeting)

As passenger in a car for an hour
without break

* 10-15: Very or excessively sleepy

Lving down to rest during the day
when circumstances permit

o >16: Da nge rously Sleepy Sitting and talking to someone

Sitting quietly after lunch without
alcohol

In a car, while stopped for a few
minutes in traffic

Redrawn from Johns, MW, Sleep 1991, 14:40.
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Sleep Parameters

Sleep Parameter

Sleep onset latency (LSO) Time that it takes to transition from
wakefulness to sleep. Normal is ~15
minutes.

Latency to persistent sleep (LPS) Time from lights out until the first 10

minutes of consistent sleep

Total sleep time (TST) Total sleep period (time in bed) minus
the time spent awake

Wake time after sleep onset (WASO) Time spent awake after initial sleep
onset until final awakening

Sleep efficiency (SE) The ratio of TST divided by the time
spent in bed. Greater than or equal to
85% is considered normal.
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Zoom poll

 What are some of our treatment goals for sleep?

The Weitzman Institute was founded by Commurr¢ty Health Center, Inc. and is part of the \. MOSES/WEITZMAN

Health System



Weltzman X |nSt|tUte INspiring primary care innovation

Treatment Goals

* Improvement in sleep quality and/or time

* Improvement of insomnia-related daytime
|mpa|rments

Improvement of energy
* Attention or memory difficulties
* Cognitive dysfunction

Fatigue
e Symptomatic symptoms

 Reduce sleep latency and wakefulness after sleep
onset

* |ncrease total sleep time
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Sleep Disorders

* |nsomnia Disorder * Rapid Eye Movement Sleep Behavior C
* Hypersomnia * Restless Legs Syndrome
* Narcolepsy * Nightmare Disorder
* Irresistible attacks that occur daily over ¢ Sleep Terror Disorder
at least 3 months * Begins with a panicky scream
* Breathing-Related Sleep Disorder * Intense fear and signs of autonomic
* Circadian Rhythm Sleep-Wake Disorder arousal (e.g. tachycardia, rapid breathing,
* Due to mismatch between the sleep- sweating)
wake schedule required by a person’s * No detailed dream recalled
environment and his/her circadian « Amnesia for episode

sleep-wake pattern e Sleepwalking Disorder

The Weitzman Institute was founded by Commurr¢ty Health Center, Inc. and is part of the \. hdegi?t‘&g)// gg::TZMAN weitzmaninstitute.org
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Zoom poll

e True or False?

Any medication that crosses the blood-brain barrier has the
potential to alter sleep quality or architecture.
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Medications/Drugs that interfere with

REM sleep

* Medications/Drugs That Interfere with REM
Sleep

Alcohol
e Beta blockers
* Clonidine
* Corticosteroids
* MAOIs
 TCAs
e Atypical antipsychotics
e Stimulants
* Some hypnotic/sedative drugs
* Medications with prominent anticholinergic effects

The Weitzman Institute was founded by Commurr¢ty Health Center, Inc. and is part of the A& mvosEs/WEITZMAN
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Insomnia Disorder

Impaired daytime function due to difficulty initiating
sleep, difficulty maintaining sleep, chronically
nonrestorative sleep, or poor quality sleep despite
having adequate time and opportunity for sleep.

g i L

-
\
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Risk Factors

* Increasing age * Co-morbidities (medical, psychiatric,
. 80% of elderly have a sleep sleep, substance use)
complaint - Psychiatric and chronic pain
* Female gender: 55-66% disorders: 50-75%
e Shift work + Smoking, alcoholism or caffeine

: : dependence common
* Sijtuational stress P

e Poor sleep hygiene * Substances and medications
* Unhealthy lifestyles

* Unemployment and lower SES
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Original

b -

Figure: The prescribing cascade

Rochon PA, Gurwitz JH. Drug therapy. Lancet 1995; 346: 32—36.
Rochon PA, Gurwitz JH. Optimising drug treatment for elderly people:

the prescribing cascade. BMJ 1997; 315: 1096—99.

Gurwitz JH, Avorn J, Bohn RL, Glynn RJ, Monane M, Mogun
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ldentify and Disrupt prescribing cascades

1. Isanew drug being prescribed to address an adverse effect from a
previously prescribed medication?

2. Istheinitial drug therapy that led to the prescribing cascade really
needed?

3. What are the harms and benefits of continuing the drug therapy that led
to the prescribing cascade?

The Weitzman Institute was founded by Commurr¢ty Health Center, Inc. and is part of the \® mgﬁﬁg{/ ::’;:TZMAN
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Zoom poll

* What is an example of a prescribing cascade that can impact
sleep?
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Examples ot prescribing cascades

NSAIDS Antihypertensive therapy
Amlodipine/Gabapentin Diuretic Potassium
Activating medication for depression

Causes insomnia/anxiety sedative used
Cholinesterase inhibitor bladder anticholinergic
Metoclopramide Antiparkinsonian agents

THE UNIVERSITY OF ARIZONA

R. Ken Coit
College of Pharmacy
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Contributing Medications and
Substances

* Antidepressants * Narcotic analgesics
* SSRIs * Oxycodone
* Venlafaxine * Codeine
* Duloxetine e Cardiovascular
* MAQOIs e Beta-blockers
e Stimulants e Alpha-receptor
e Caffeine agonists/antagonists
* Methylphenidate * Diuretics
e Amphetamine derivatives * Lipid-lowering agents
* Ephedrine and derivatives * Pulmonary
 Cocaine  Theophylline
 Decongestants e Albuterol

* Pseudoephredrine Alcohol
* Phenylephrine

* Phenylpropanolamine
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SN ﬂpﬂ-h otsS at jasoniove.com

If | fall asleep now,
I'll get six hours
sleep and be
all right.

If | fall asleep
now, I'll get four
1] hours sleep

If | wake up
;e U, now, | can call
e 'ﬁh sick before

P Lﬁ% danyone

‘ﬁtﬁ;‘-‘ib%‘ gets to
N TR the office...| |

ol - St
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Pharmacological Treatment

* Options
* Short-to-intermediate acting benzodiazepine receptor agonists (BzRAs)

Melatonin receptor agonist

Sedating antidepressants
* Trazodone, mirtazapine, amitriptyline

Other sedating agents

* Antipsychotics (e.g. quetiapine, olanzapine)-NO longer recommended for
use in insomnia

OTC/herbal medications

The Weitzman Institute was founded by Commurr¢ty Health Center, Inc. and is part of the A& mvosEs/WEITZMAN
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Suvorexant (Belsomra®)

* Sleep onset and maintenance CYP 3A4
* Dosing

* |Initial: 10 mg once nightly
* Max: 20 mg per night
e Contraindications

* Inhibits orexin

 Exposure to drug increased in women
and obese pts

e AASM: recommended to use in sleep e Severe liver disease
maintenance « Narcolepsy
 VA/DOD: insufficient evidence e Concerns
* Memory loss
* Anxiety

* Sleep paralysis
* Next day somnolence
* Abnormal thoughts and behavior

Pregnancy Category C.
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Lemborexant (Dayvigo®)

* Sleep onset and maintenance ) [C)YP_?’M

k. . * Dosing
* Inhibits orexin e Initial: 5 mg once nightly
 Exposure to drug increased in women * Max: 10 mg per night

and obese ots Contralndlc:?\tlons-
* Severe liver disease

« AASM: N/A  Narcolepsy
 VA/DOD: N/A Concerns

e Memory loss

* Anxiety

* Sleep paralysis

* Next day somnolence

* Abnormal thoughts and behavior

Pregnancy Category C.
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Daridorexant (Quvivig®)

e Sleep onset and maintenance *
* Inhibits orexin

* Exposure to drug increased in women and
obese pts

e AASM: not included
« VA/DOD: not included

Pregnancy Category C.

The Weitzman Institute was founded by Commurr¢ty Health Center, Inc. and is part of the \. MOSES/WEITZMAN

CYP 3A4 inhibitors and inducers
Dosing

Initial: 10 mg once nightly
Max: 20 mg per night

Contraindications

Narcolepsy

Concerns

Memory loss

Anxiety

Sleep paralysis

Next day somnolence

Abnormal thoughts and behavior

weitzmaninstitute.org
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Melatonin Receptor Agonist
Ramelteon (Rozerem™) =

* Sleep-onset insomnia * Concerns

* M, and M, receptor agonist e Abnormal thinking/behavioral
* Dose: 8 mg changes

« Short-acting * Worsening depression and

* No short-term usage restriction suicidal ideation

* Hypersensitivity reactions
(angioedema)

e Non-scheduled

* Maximal effect may take up to 3
weeks of nightly use

 Major CYP1A2 substrate, minor

* Reproductive hormonal
regulation disturbances

CYP3A4 * Increased prolactin in
women and decreased
Only use in pregnancy if risk outweighs benefit. testosterone in men

Not recommended for use during lactation.

* Sleep-related activities
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Medication Approved FDA Dosing
Uses*

*Adults: 5-20 mg ) o

Zaleplon (Sonata®) <4 hrs

*Elderly: 5-10 mg
Eszopiclone (Lunesta®) A, B > 6 hrs *Sleep onset: 2 mg

*Sleep maintenance: 3 mg

*Elderly: 1-2 mg
Zolpidem (Ambien®) A ~ 6 hrs *Adult males: 10 mg

*Adult females/elderly: 5 mg
Zolpidem SL A,C <4 hrs *Adult males: 10 mg/3 mg

*Adult females/elderly: 5 mg/1.75 mg
Zolpidem CR (Ambien CR®) A, B > 6 hrs *Adult males: 12.5 mg

*Adult females/elderly: 6.25 mg

*A=Sleep onset; B=Sleep maintenance; C=Middle-of-the-night wakening followed by difficulty returning to sleep

Food delays the onset of action for up to 2 hours, so take on an empty stomach.

The Weitzman Institute was founded by Commumty Health Center, Inc. and is part of the \ I\H/[eoaﬁﬁ: g)/,:yeEr:TZMAN weitzmaninstitute.org
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Selected Benzos: Use in Insomnia

Triazolam *Short *Adult: 0.25-0.5 mg
(Halcion®) *Elderly: 0.125 mg
Estazolam A CD,E *Short-to intermediate *Adult: 1-2 mg
*Elderly: 0.5-1 mg
Temazepam A C *Short-to-intermediate *Adult: 15-30 mg
(Restoril™) *Elderly: 7.5-15 mg
Quazepam A CD,E *Long** *Adult: 7.5-30 mg
*Elderly: ---—--
Flurazepam B,C,D,E *Long** *Adult: 15-30 mg
*Elderly: -----

* A=Short term treatment of insomnia; B=Insomnia; C=Difficulty falling asleep;
D=Frequent nocturnal awakenings; E=Early morning awakening; F=Sleep onset

** Active metabolite

The Weitzman Institute was founded by Communrty Health Center, Inc. and is part of the \ MOSES/WEITZMAN weitzmaninstitute.org
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Adverse Events

Benzodiazepines Non-Benzodiazepines

* CNS depression * Headache

 Development of tolerance * Next day somnolence

* Next day “residual” or “hangover” effects * CNS depression

e Rebound insomnia * Sleep-related behavior

* Anterograde amnesia e Hallucinations in pediatrics

* Psychomotor impairment (zolpidem)

* Respiratory depression  Unpleasant taste (eszopiclone)

e Paradoxical reactions
* Sleep-related behavior

The Weitzman Institute was founded by Commurr¢ty Health Center, Inc. and is part of the \. MOSES/WEITZMAN weitzmaninstitute.org
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Doxepin (Silenor®)

CYP2C19 and CYP2D6

* Low dose TCA, selective H, antagonist  * Dosing

activity * Adults: 6 mg
* Elderly: 3 mg

+ Taken with a high fat meal will delay Contraindications

Tmax by 3 hrs * Severe urinary retention

* AASM: recommended for sleep  Untreated narrow angle glaucoma

maintenance * Severe sleep apnea
* Concerns
* Gl symptoms
* Hypertension
* Next day somnolence
* Worsening of depression/suicidal thinking

e Sleep maintenance

 VA/DOD: recommend for low dose

Pregnancy Category C. Peak levels
approximately 4-5 hours post-ingestion.

The Weitzman Institute was founded by Commurr¢ty Health Center, Inc. and is part of the \. MOSES/WEITZMAN weitzmaninstitute.org
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Trazodone (Desyrel®)

* Sleep quality * Concerns
e Restore serotonin balance in brain « HA
« Avoid grapefruit juice R L
: * Priapism
* Dosing
— 50 mg

Pregnancy Category C.

The Weitzman Institute was founded by Commurr¢ty Health Center, Inc. and is part of the \' MOSES/WEITZMAN weitzmaninstitute.org
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Amitriptyline Mirtazapine

e TCA .
 Sedative side effect ~

e Contraindications
* Severe urinary retention
e Untreated narrow angle glaucoma
* Severe sleep apnea
e MAOI use in last 14 days
* Avoid alcohol

* Concerns
* Gl symptoms
* Hypertension
* Next day somnolence
e Overdose toxicity

Increases dopamine and serotonin
Sedative side effect
* Concerns

* Can cause weight gain
 Dry mouth

The Weitzman Institute was founded by Commurr¢ty Health Center, Inc. and is part of the \. MOSES/WEITZMAN
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Zoom poll

* Which of the following medications is indicated for the treatment of
sleep maintenance only?

* A. Daridorexant
* B. Trazodone

* C. Ramelteon
* D. Doxepin

The Weitzman Institute was founded by Commurr¢ty Health Center, Inc. and is part of the \. MOSES/WEITZMAN weitzmaninstitute.org
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Prazosin in veterans with PTSD

* NEJM study completed at VA centers, published in February 2018
* 304 participants
* 10 week trial no significant differences in sleep scales between groups
e (Calls into question effectiveness...
* Did not account for sleep apnea
* 96% male study participants
* <5% of participants participated in concurrent counseling

The Weitzman Institute was founded by Commum¢ty Health Center, Inc. and is part of the \. MOSES/WEITZMAN weitzmaninstitute.org
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What About OTC/herbal Products?

* Diphenhydramine (50 mg) * Valerian (300-600 mg)
and doxy|amine (5 mg) * Thought to act upon GABA

* Small but consistent effects on sleep latency
* Anticholinergic, CNS depression

* Inconsistent effects on sleep continuity, sleep
* Pregnancy Category B duration and sleep architecture

* Tolerance may develop if used > 10 days e Melatonin

 Alcohol * Small effects on sleep latency

e May have an initial sedative effect BUT: * Little effect on wake after sleep onset and total

sleep time
* Short duration of action, adverse effects on .

sleep (increases the number of awakenings
and changes sleep stages), exacerbation of
obstructive sleep apnea and potential for
abuse/dependence

* Best for circadian rhythm disorders not
insomnia

e Considered safe for short term use

The Weitzman Institute was founded by Commurr¢ty Health Center, Inc. and is part of the \. MOSES/WEITZMAN weitzmaninstitute.org
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What About OTC/herbal Products?

e Kava-kava e Chamomile
* Roots of piper methysticum  Tea
* Hepatotoxicity risk * Main components are polyphenols
* Mimics alcohol in the brain * Avoid in pregnancy
* Tryptophan * Lavender
* Essential amino acid * Aromatherapy
* Precursor to serotonin, melatonin, and * Increase in total sleep time, fewer early
vitamin b3 awakenings
° MagneSi um e 15 dfa\ys- reduced anxiety and improved sleep
quality in CAD

Plays a role in regulating melatonin, increasing
GABA levels

* If deficiency, supplement

The Weitzman Institute was founded by Commurr¢ty Health Center, Inc. and is part of the \®g vosEs/WEITZMAN
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Common usage medications

 Gabapentin: fewer awakenings after sleep * Baclofen: increases total sleep time,
onset decreases wakefulness after sleep onset
* Pregabalin: reduces sleep latency, increases * Tizanidine: decreases sleep latency
total sleep time  Cyclobenzaprine: increases total sleep
* Nsaids: increased wakefulness after sleep time
onset  Methocarbamol: decreases sleep latency
* Acetaminophen: no changes to sleep quality  « Carisoprodol: unclear, decreases sleep
or architecture latency
* Buspirone: possible delay in REM latency in * Hydroxyzine: decreases sleep latency

young adults
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Duration and Discontinuation

of Treatment |
* |nitial treatment period of 2-5 weeks * Gradually taper both the dose and
* Ongoing therapy if severe, chronic frequency of administration if hypnotic
insomnia is used for more than a few days

» Regular follow-up visits at least every 6 months to e Rebound insomnia and withdrawal
monitor efficacy, side effects, tolerance and .

Usually lasts 1-3 days
abuse/misuse of medications

B _ * Worsening of symptoms
* Attempt periodically to reduce frequency/dose in

order to minimize side effects and determine
lowest effective dose

* Potential physical/psychological withdrawal
effects

* Recurrence of insomnia
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Parting thought...

* Always figure out what is causing or
contributing to the sleeping problem
first.

» After you address that, then consider
medication.
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