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National Center for Sleep Disorder Research 1999

I (Sleep Latency, SL)

M (Non-restorative sleep)



Charles M. Morin, 1993
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11PM Bedtime 7AM 10AM

reen:.  THHOREEE
Insomnia

* Time to Bed (TTB): 1T1pm

e Sleep Latency (SL): 2.Thrs

« Waking After Sleep Onset (WASO): 3.9hrs, 2times
* Total Sleep Time (TST): 5hrs

* Time In Bed (TIB): 11hrs

* Sleep Efficacy (SE): 45.5% (5/11)

* Non-restorative sleep
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Restless Leg Syndrome, RLS
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Type of RS |Agents ______________ |Comments

Intermittent RLS ~ « Nonpharmacologic treatment « Normalize iron stores
(< 2/week) « Benzodiazepines (goal ferritin
 Levodopa or carbidopa >45-50 mcg/L)
« Low potency opioids
Chronic RLS e Dopamine agonist » Very severe RLS
- Pramipexole « Comorbid depression
- Ropinirole
 Alpha-2-delta ligands « Comorbid pain or
- Gabapentin anxiety
- Pregabalin « Side effects with
dopamine agonists
Refractory RLS  Switch to another medication in the
same class
« Combination therapy (DA + alpha-2-
delta drug)

« Opioid alone or in combination



Dopamine agonist for RLS

Pl Ropinirle  Rotigotine patch

Time to max blood 2 hours 1-1.5 hours

level

Elimination half life 8-12 hours 6 hours -

Metabolism and Renal excretion Hepatic metabolism, Hepatic metabolism,

Excretion Renal excretion Renal excretion

Starting dose/titration  0.125mg — 0.25mg - 4mg 1-3mg/24hours
0.75mg 1-2 hours before

2-3 hours before bedtime
bedtime



Alpha2-delta ligands for RLS

a2d ligands

Pregabalin

Gabapentin *

Gabapentin

enacarbil

Starting dose

<65 yrs

75 mg

300 mg

600 mg

> 65 yrs

50 mg

100 mg

300 mg

Usual effective

daily dose

150 - 450 mg

900 - 2,400 mg

600 — 1,200 mg
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3Ps

] PREDISPOSING
B PRECIPITATING &
B PERPETUATING FACTORS

100 1

8

D
o

THRESHOLD
40 4

INSOMNIA INTENSITY

= LA RIS
LA

Pre-morbid  Acute Insomnia Early Insomnia Chronic Insomnia

Figure 2. Factors contributing to the development of insomnia. Effective treatment and long-
term management of insomnia require one to address these separate influences.

Peter J. Hauri (1991)
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11PM Bedtime 7AM  10AM 2AM Bedtime 7AM

seone I
« TTB: 11pm * Time to Bed: 2am
« SL: 2.1hrs « SL: 0.3hr
« WASQ: 3.9hrs, 2times « WASQO: 0.1hr, 1time
« TST: 5hrs « TST: 4.6hrs
« TIB: 11hrs * Time in Bed: 5hrs
« SE: 45.5% (5/11) « SE: 92% (4.6/5)

* Non-restorative sleep  Restorative Sleep



11PM Bedtime 7AM  10AM

v I e
Insomnia

2AM Bedtime 7AM

I —

1:45AM New Bedtime 7AM

G ——

FIGURE 3.1. Sleep restriction.

M.L. Perlis et.al. (2005)
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FIGURE 4.2. “Clippers.”

M.L. Perlis et.al. (2005)
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International Classification of Sleep Disorder-3
(ICSD-3, 2014)

® Insomnia

® Sleep Related Breathing Disorder
- Obstructive Sleep Apnea Disorders (OSA)
- Central Sleep Apnea Disorders (CSA)

® Central Disorders of Hypersomnolence
- Narcolepsy Type 1 & 2
- Idiopathic hypersomnia
- Kleine-Levin Syndrome

® Circadian Rhythm Sleep-wake Disorders
- Delayed Sleep-wake Phase Disorder
- Advanced Sleep-wake Phase Disorder

® Parasomnias
- NREM-related Parasomnia : Confusional arousal, Sleepwalking
- REM Sleep Behavior Disorder (RBD)

® Sleep Related Movement Disorders
- Restless Legs Syndrome (RLS)
- Periodic Limb Movement Disorder (PLMD)



H 2= C|Of M| &l A€ (GABA modulator)

Alpha %0 of CNS Known
Subunit GABA, Receptors Action Mediated

Most common

T 60 Sedation, amnesia, ataxia
combination:

Anxiolytic, myorelaxation

Myorelaxation (only at high

(x 1 B ZV 2 | . | doses), ataxia

Insensitive to BzRAs
(BZ 1 ) Partial myorelaxation, ataxia

Insensitive to BzRAs




| A2 (GABA modulator)
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Benzo Hypnotics
a<5
o<1 ' l o<1 l l
X2 <3

flurazepam (Dalmane) quazepam (Doral)

4

o1

i ‘ o<5

o2 <8

triazolam (Halcion)

iy G W

o<2 0‘3

estazolam (ProSom) temazepam (Restoril)

Figure 11-14. Benzo hypnotics. Five benzodiazepines that are
approved in the United States for insomnia are shown here. These
include flurazepam and quazepam, which have ultra-long half-lives;
triazolam, which has an ultra-short half-life; and estazolam and
temazepam, which have moderate half-lives.
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Zolpidem

Hypnotic Anxiolytic, myorelaxant, etc.



Zolpidem plasma concentrations (ng/mL)

120
110 1
100 -
90 -
80 1
70
60
20
40 -
30
20

10
0

—e— 12.5mg zolpidem controlled release .
—#— 10 mg zolpidem immediate release
.ﬁ’l T T T T T T T T T T T T T T T L]
00 05 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

Time (h)



US Approved Hypnotics

) Zolpidem )
Zaleplon Zolpidem ER Eszopiclone | Ramelteon
Ambi
Sonata® Ambien® e Lunesta® Rozerem®
CR®
Receptor selectivity BZ1 BZ1 BZ1 BZ1, BZ2 MT1,MT2
Dosages(mg) 5,10 5,10 6.25, 12.5 1,2,3 8
Restricted to
Yes Yes No No No
short-term use
Sleep latency d 13 d ! 4
Number of
: l d i
awakenings
Wake after sleep | !
onset
Total sleep time 1 ) 1 1 1




EgtX = 12.5-75mg

'FIGURE 7.
High antidepressant versus low hyp-
notic doses of trazodone

Antidepressant Dose (150-600 mg) Hypnotic Dose (25150 mg)

H=histamine; SRI=serotonin reuptake inhibitor; 5-HT=serotonin.
Stahl SM. CNS Spectr. Vol 15, No 2. 2010.




=M E 3-6mg

What is the Mechanism of Doxepin as a Hypnotic?

antidepressant dose (150-300mg) hypnotic dose (1-6 mg)
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-1

J|E[OFEl 12.5-50mg

» Black box warning, US-FDA, 2005, X|0f HAZ 0N 2| AH 2|
= ME

WARNING: INCREASED MORTALITY IN ELDERLY PATIENTS WITH DEMENTIA-
RELATED PSYCHOSIS

Elderly patients with dementia-related psychosis treated with antipsychotic drugs are at an
increased risk of death. Analyses of 17 placebo-controlled trials (modal duration of 10
weeks), largely in patients taking atypical antipsychotic drugs, revealed a risk of death in
drug-treated patients of between 1.6 to 1.7 times the risk of death in placebo-treated
patients. Over the course of a typical 10-week controlled trial, the rate of death in drug-
freated patients was about 4.5%, compared to a rate of about 2.6% in the placebo group.
Although the causes of death were varied, most of the deaths appeared to be either
cardiovascular (e.g., heart failure, sudden death) or infectious (e.g., pneumonia) in nature.
Observational studies suggest that, similar to atypical antipsychotic drugs, treatment with
conventional antipsvchotic drugs may increase mortality. The extent to which the findings
of increased mortality in observational studies may be attributed to the antipsychotic (lrug
as opposed to some characteristic(s) of the patients is not clear. RISPERDAL
(risperidone) is not approved for the treatment of patients with dementia-related psychosis.
[See W 'arm'ngs and Precautions (5.1)]
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A7 T SR 23 AS
- zolpidem IR/CR 2 benzodiazepines
« XA M4 melatonin MHH

« 4 AHX| Xot= 8%
 doxepine, trazodone

» zolpidem CR Z{ benzodiazepines
* melatonin A{&7d
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