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When should we medicate a child?
When would  you medicate your child?

• Normal Sleep?
• Childhood Insomnias
• Parasomnias
• PLM/RLS
• Narcolepsy and Hypersomnia
• Delayed Sleep Phase Syndrome
• OSA—modafinil adjunct????

• Why do children get insomnia?

• How does it become chronic?

• How do we fix it?



If you did not have to sleep,

would you?

What are the biggest challenges pediatric 
sleep medicine?

1. Paucity of normative data and 
established scoring criteria

2. Paucity of practice Parameters

3. Paucity of pharmacological guidelines

What’s like to live with chronic insomnia?

• Fatigue/ malaise
• Attention, concentration, memory impairment
• Impaired social, academic, occupational 

performance
• Mood Disturbances
• Daytime sleepiness
• Behavioral problems
• Decreased motivation

Sleep Medicine ≠ Sleep Studies



The thought of sleeping wakes them up

What Drives Us 

Toward Sleep 

and What Keeps 

Us Asleep?
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Sleep Timing

• Sleep timing is influenced by 
homeostatic and circadian factors 

• The less we sleep the more sleep we 
need and vice versa- homeostasis

• Twice a day our alertness level peaks -
usually in the mid morning and about 2 hrs before our 
usual falling asleep time i.e. “evening second wind”

• Twice a day our sleepiness peaks- usually 
in the afternoon and about 2 hrs before are usual wakeup 
time i.e. core body temperature nadir



Paradoxical Reaction To A Hypnotic Medication 
Potential Pharmacokinetic Basis for Zolpidem 
Dosing in Children With Sleep Difficulties ‘07

• Open-label, dose-escalation study in children with 
insomnia. 21 children, seven per age group (2-6, >6 to 
12, >12 to 18 years), received a single dose of 
zolpidem at one of the three dose levels (0.125, 0.25, 
or 0.50 mg/kg (20 mg maximum dose))

• Overall, zolpidem was well tolerated and a pediatric 
dose of 0.25 mg/kg is recommended for future 
efficacy studies

Adverse Effects of Daylight Saving Time on 
Adolescents’ Sleep and Vigilance JCSM’15

• Assess differences in measures of sleep and vigilance 
by actigraphy, sleep diary, sleepiness scale, and PVT 
during school days immediately preceding and 
following DST

• Sleep duration declined by  32 min on the weeknights 
post-DST, reflecting a cumulative loss of 2 h 42 min 
compared to the baseline

• Vigilance deteriorated, with a decline in PVT, 
resulting in longer reaction times and increased 
lapses  and daytime sleepiness

National Institutes Of Health State-of-the-Science 
Manifestations And Management Of Chronic Insomnia In 

Adults June’05

Chronic insomnia is a major public health problem affecting millions 
of individuals, along with their families and communities. Little is 
known about the mechanisms, causes, clinical course, comorbidities, 
and consequences of chronic insomnia. Evidence supports the 
efficacy of cognitive-behavioral therapy and benzodiazepine 
receptor agonists in the treatment of this disorder. Very little 
evidence supports the efficacy of other treatments, despite their 
widespread use. Moreover, even for those treatments that have been 
systematically evaluated, the panel is concerned about the mismatch 
between the potential lifelong nature of this illness and the longest 
clinical trials, which have lasted 1 year or less. A substantial public 
and private research effort is warranted, including the development 
of research tools and the conduct of longitudinal studies and 
randomized clinical trials. Finally, there is a major need for 
educational programs directed at physicians, health care providers, 
and the public.



Management of Chronic Insomnia Disorder in 
Adults: A Clinical Practice Guideline From the 

American College of Physicians July 2016

• The American College of Physicians “… recommends 
that all adult patients receive cognitive behavioral 
therapy for insomnia (CBT-I) as the initial treatment for 
chronic insomnia disorder.”

• http://annals.org/aim/article/2518955/management-
chronic-insomnia-disorder-adults-clinical-practice-
guideline-from-american

• Online versions of CBT for insomnia are available

Positive routines with faded 
bedtime with response costs

Positive routines involve parents developing a set bed
time routine characterized by enjoyable and quiet
activities to establish a behavioral chain leading up to
bedtime sleep onset. Faded bedtime involves temporarily 
delaying the bedtime to more closely coincide with the 
response child’s natural sleep onset time, then fading it 
earlier as the child gains success falling asleep quickly. 
Response cost involves taking the child out of bed for 
prescribed brief periods if the child does not fall asleep. 
These strategies rely on stimulus control as the primary 
agent of behavior change and target reduced affective 
and physiological arousal at bedtime

The need for sleep is 
biological

The way you sleep is learned

What wakes you up may not 
be what keeps you awake

Sleep Hypervigilance Model
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• Excessive time in bed
• Napping
• Conditioning

• Medical illness
• Psychiatric illness
• Stressful life events

• Biological traits
• Psychological traits
• Social factors



Sleep Hygiene often recommend for healthy sleep 

• Avoid napping during the day 
• Avoid stimulants such as caffeine, nicotine, and 

alcohol too close to bedtime
• Exercise can promote good sleep
• Food can be disruptive right before sleep 
• Establish a regular relaxing bedtime routine
• Associate your bed with sleep
Sole reliance on sleep hygiene is usually ineffective in 
the treatment of chronic insomnia. Insomniacs may 
have these recommendations memorized and say they 
do not work for them. This may be due to their 
conditioned hypervigilance of sleeping

Behavioral/Cognitive Methods
• Stimulus Control

– Targets negative association between bed/bedroom and poor sleep
– Reassociates bed/bedroom with rapid sleep onset
– Involves procedures associated with bed/bedroom behavior

• Sleep Restriction
– Restricts time in bed to match subjective total sleep time (TST)
– Modifies allowed time in bed each week until target TST is 

reached

• Paradoxical Intention
– Persuades patient to confront fear of staying awake
– performance anxiety associated with insomnia

What is the motivation to go 
to bed? 

What is the motivation to get out 
of bed?

Clinical Practice Guideline for the Pharmacologic 
Treatment of Chronic Insomnia in Adults: An 

American Academy of Sleep Medicine Clinical 
Practice Guideline JCSM ‘17

Recommendation “weak” for:
Use: Suvorexant, eszopiclone, zaleplon, zolpidem, 
triazolam, temazepam, ramelteon, doxepin

Not Use: trazodone, tiagabine, diphenhydramine, 
melatonin, tryptophan, valerian

“A WEAK recommendation reflects a lower degree of certainty in 
the outcome and appropriateness of the patient-care strategy for all 
patients, but should not be construed as an indication of 
ineffectiveness”



Do not to equate sedation with 
normal sleep!

Who likes relying on sleeping 
pills?

If there is a stigma why are they popular?

The real villian is not the pill, but the 

insomnia 

Adenosine



Coffee is only second to oil for most 
traded commodity; more than wheat

Caffeine blocks 
adenosine receptors

“I can drink coffee and 
still fall asleep” is 
nothing to brag about!

National Use of Prescription Medications for Insomnia: 
NHANES 1999-2010 Sleep ‘14

• Overall, 3% percent of adults used a medication within 
the preceding month. Zolpidem and trazodone were used 
most commonly.

• Overall MCUFI use increased between 1999-2000 and 
2009-2010 . Concurrent use of other sedating medications 
was high, with 55% of users taking at least one other 
sedating medication and 10% taking ≥ 3 other sedating 
medications

• Concurrent use with opioids (24.6%) and non-MCUFI 
benzodiazepines (19.5%) were most common. After 
adjustment, adults seeing a mental health provider,  using 
other sedating medications  and age ≥ 80 years had 
highest likelihood of use

Medication Use in the Treatment of Pediatric Insomnia: 
Results of a Survey of Community-Based Pediatricians

Owens, Rosen and Mindell Peds May ‘03

• 671 practioners reported 3% of insomnia visits

• More than 75% rec. OTC

• More than 50%  Rx a sleep medication

• Most commonly Rx for acute pain, travel and 
special needs children (MR, ADD/HD, autism)

Trends in medication prescribing for pediatric 
sleep difficulties in US outpatient settings Sleep 07

• Cross-sectional study on pts ≤17 yrs from ‘93-’04 NAMCS. 
• 18.6 million visits occurred for sleep related difficulty in 

children most 6-12 yr.

• 81% of visits Rx’ed a med (only 48% of the adult patients 
with insomnia Rx’ed!)

• CONCLUSION: “… physicians frequently prescribed 
medications for sleep difficulties in children in US outpatient 
settings. Of particular concern is prescribing of many 
unapproved medications for this population”



Hypnotic Medication in US

Half-life  Available           
(hr)      Doses (mg)     

Benzodiazepine Receptor Agonists

Estazolam 8 - 24 1, 2
Flurazepam 48 - 120 15, 30
Quazepam 48 - 120 7.5, 15
Temazepam 8 - 20 7.5, 15, 22.5, 30
Triazolam 2 - 4 0.125, 0.25 
Zolpidem 1.5 - 2.4 5, 10
Zolpidem ER 2.8 - 2.9 6.25, 12.5   
Zaleplon ~1 5, 10
Eszopiclone 5 - 7 1, 2, 3

Others

Ramelteon 2.5 – 5 8
Tasimelteon 1.3                   20
Doxepin                                                              ~17                 3-6 
Suvorexant                                                          12 h              10 mg N/A

Over-the-Counter Sleep Aids

• Regulated by FDA

• Antihistamines (branded or generic)

– Diphenhydramine

– Doxylamine

• Alone or combined with analgesics

• Pharmacodynamic action: postsynaptic histaminic and 
muscarinic blockade

• Sedating effect

Antihistamine Sleep Aid
Potential Adverse Effects

• Residual next-day effects

• Delirium

• Dry mouth

• Constipation

• Blurred vision

• Urinary retention

• Narrow angle glaucoma exacerbation



Diphenhydramine
• Competitive H1-histamine receptor blocker 
• Peak blood and tissue levels are  achieved within two hours of 

ingestion
• Characterized by ethylamine moieties, which make them highly 

lipophilic (B-B barrier) 
• The duration of activity  4 to 6 hours.
• A plasma level exceeding 30 ng/ml produces drowsiness.
• Recommended adult dose is 25-50 mg q 4-6 hrs; children start 

0.5 mg/kg , 25 mg max.
• Adverse reactions at therapeutic doses are impaired 

consciousness, anticholinergic effects, and visual hallucinations.  
• Fatal intoxications in five infants (6, 8, 9, 12, and 12 weeks old). 

Postmortem blood  levels in the cases were 1.6, 1.5, 1.6, 1.1 and 
1.1 mg/L,.  In one case the child's father admitted giving the 
infant diphenhydramine in an attempt to induce the infant to 
sleep; in another case, a daycare provider admitted putting 
diphenhydramine in a baby bottle. 

The trial of infant response to diphenhydramine: 
the TIRED study--a randomized, controlled, 

patient-oriented trial Merenstein et al 06

• Double-blind, randomized, controlled clinical trial. 44 kids 
aged 6 to 15 months. Placebo or diphenhydramine given for 
a week 

• Data safety monitoring board voted unanimously to stop the 
trial early because of lack of effectiveness of 
diphenhydramine over placebo. Only 1 of 22 children 
receiving diphenhydramine showed improvement compared 
with 3 of 22 receiving placebo.

• CONCLUSION: During 1 week of therapy and at follow-up 
2 and 4 weeks later, diphenhydramine was no more effective 
than placebo in reducing nighttime awakening or improving 
overall parental happiness with sleep for infants. 

Melatonin Natural Health Products and 
Supplements: Presence of Serotonin and 
Significant Variability of Melatonin Content JCSM’17

• 31 supplements were analyzed by ultraperformance liquid 
chromatography 

• “Melatonin content was found to range from −83% to +478% of 
the labelled content. Additionally, lot-to-lot variable within a 
particular product varied by as much as 465%. This variability did 
not appear to be correlated with manufacturer or product type. 
Furthermore, serotonin (5-hydroxytryptamine), a related 
indoleamine and controlled substance used in the treatment of 
several neurological disorders, was identified in eight of the 
supplements at levels of 1 to 75 μg”

• Melatonin content did not meet label within a 10% margin of the 
label claim in more than 71% of supplements and an additional 
26% were found to contain serotonin

Clonidine

Originally for hypertension, clonidine is a central alpha2-
adrenergic receptor agonist, with a half-life of 6 to 24 hours.  
Onset of action is within 1 hour, with peak effects at 2 to 4 hours.  
At least 50% is excreted unchanged in the urine.  Although it is 
known to stimulate receptors on the presynaptic terminals of 
noradrenergic neurons with a resultant decrease in NE release, 
the actual mechanism of sedation is not clear.  Side effects 
include hypotension, bradycardia, irritability, anticholinergic 
effects and REM suppression.  With abrupt discontinuation, 
rebound hypertension and REM rebound can occur
There is no manufacturer-recommended hypnotic dose but, in 
practice, the starting dose is usually 50-micrograms, increased in 
50-microgram increments



Trazodone
• Trazodone  is indicated for the treatment

of depression. Not indicated for the treatment of insomnia
• Warnings

– Cardiac arrhythmias, hypotension, priapism 
• Adverse events  (incidence ≥10% in trazodone outpatients vs 

placebo)1

– Blurred vision (14.7%) – Dizziness/lightheadedness 
(28.0%)

– Dry mouth (33.8%) – Drowsiness (40.8%)
• No long-term studies for the use of trazodone in insomnia 

patients

Antipsychotics for Insomnia

• Most commonly prescribed
– Quetiapine
– Olanzapine

• Sedation from serotonergic, muscarinic, and histaminic receptor 
blockade

• NIH State of the Science Panel - “… all of these agents have significant 
risks. Thus, their use in the treatment of chronic insomnia cannot be 
recommended.”

National Institutes of Health. National institutes of Health State of the Science Conference 
Statement on 
Manifestations and Management of Chronic Insomnia in Adults, June 13-15, 2005. Sleep. 
2005;28:1049-1057.

Antidepressants for Insomnia

• Most commonly prescribed

– Trazodone

– Amitriptyline

– Doxepin

– Mirtazapine

• Sedation from serotonergic, muscarinic, and histaminic 
receptor blockade

• NIH State-of-the-Science Panel: “All antidepressants have 
potentially significant adverse effects, raising concerns about 
the risk–benefit ratio.”

National Institutes of Health. National institutes of Health State of the Science Conference Statement on 
Manifestations and Management of Chronic Insomnia in Adults, June 13-15, 2005. Sleep. 2005;28:1049-1057.

Doxepin

• Mechanism of Action: H1 receptor  antagonist

• Dosage:3-6 mg

• Doxepin is possibly effective in lower doses than 
other tricyclics (6 mg.), due to antihistaminic 
properties.   Now as a hypnotic licensed under a 
different name brand name than originally used 
when it was marketed for depression.

• Not a scheduled drug.  

• Indicated  for sleep maintenance insomnia



Eszopiclone for insomnia associated with 
attention-deficit/hyperactivity disorder Peds’14
• A 12-wk, trial evaluated high- or low-dose 

eszopiclone (1 or 2 mg in children 6-11 yrs, 2 
or 3 mg in ages 12-17 yrs), in 486 patients with 
ADHD-related insomnia.  The safety of 
eszopiclone was further studied over 1 year of 
open-label 

• Eszopiclone did not significantly reduce 
latency to persistent sleep after 12 wks

• Eszopiclone was well tolerated over 1 year

Zolpidem sublingual

• Is the prn use of hypnotics in the middle of 
the night “positive re-enforcement of 
insomnia?

• 1.75 mg for women and 3.5 mg for men

• Tmax across studies of about 35 minutes to 
about 75 minutes

• Possible driving impairment within 4 hours

Melatonin Receptor Agonist
ramelteon

• Ramelteon is indicated for the treatment of insomnia 
characterized by difficulty with sleep onset

• Dose: 8 mg (1 dosage strength only)
• Pharmacodynamics

– High-affinity binding to melatonin MT1 and MT2 receptors

– Receptor agonist activity believed to contribute to sleep-
promoting activity

– No affinity for GABA receptors

• Pharmacokinetics 
– tmax = 0.75 hour 
– t½ = 1-2.6 hours

Tasimelteon
• Agonist at melatonin MT1 and MT2 receptors. 
• Can take weeks or months of daily use before the patient 

experiences any benefit. 
• 20 mg was administered one hour before bedtime at the 

same time each night. 
• 6 months trial: More pts (20% vs. 3%) achieved 

entrainment (synchronization) Mean total nighttime sleep 
was 28 minutes longer and daytime nap time was 27 
minutes shorter 

• Another trial 90% entrained TST > 67 minutes and nap 
time was -59 min

• > $200 per capsule?



Suvorexant
• New dual orexin (hypocretin) receptor antagonist 

DORA

• Promotes sleep by reducing arousal and wakefulness

• Narcolepsy like side effects- Cataplexy, EDS, 
Impaired driving, Unconscious nighttime behaviors, 
Suicidal ideation

• FDA requested starting dose of 10 mg

• 12 hour half life

• Schedule IV

Peds Sleep Pharm

•There is a need for greater information on the 
pharmacological management of sleep disorders 
in children.
• Pharmacological guidelines need to be 
developed specifically for sleep disorders in 
children.
•These guidelines should FDA approved for the 
specific sleep disorder or for the pediatric age 
range.  This will avoid physicians from being 
forced to prescribe medications as an “off label” 
indication. 

Peds Sleep Pharm

• Development of easy to swallow, chewable or liquid 
forms of these medications would be well received by 
parents everywhere.  When these are not available, 
instructions for compounding these medications into a 
suspension by pharmacists are needed.

• Integration of behavioral and pharmacological 
treatments may yield better patient outcomes.  This 
would require pediatricians to have a comprehensive 
understanding of clinical sleep disorders in children.

• Training programs should play lead role in enhancing 
pediatricians’ knowledge of the pharmacological 
treatment of sleep disorders in children. 

Do not equate sedation with 
normal sleep!

DO NOT FORGET


