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Overview and Medication Management of Common Pediatric Sleep Disorders

Ujjwal Ramtekkar, MD, MBA, MPE  
& 

Robert Kowatch, MD, PhD



A Few Reminders

Thanks for joining us today!

This webinar is being recorded

We have muted all participants

Chat with us during the webinar! To type a question or 

comment for the speaker or facilitator, enter it directly into 

the WebEx chat box



CME 
Objectives

 The participant will learn common sleep 
issues in psychiatric disorders.

 The participant will learn why we sleep.
 The participant will understand the 

mechanism of action of melatonin for 
human sleep.

 The participant will understand the 
limitations of sedating antidepressants 
for sleep.

 The participant will learn the best 
approach for insomnia in patients with 
autism spectrum disorders.



Pediatric Sleep and 
Psychiatry: Brief 
Overview
UJJWAL RAMTEKKAR, MD, MBA, MPE

CHILD AND ADOLESCENT PSYCHIATRY, PARTNERS FOR KIDS 



“If sleep does not serve an absolutely vital function, then it is
the biggest mistake the evolutionary process ever made.”
-Allan Rechtschaffen

We all Zzzzzz……
.



But it’s a problem for parents only when……



Sleep and mental health: 
Bidirectional relationship



Common sleep problems in psychiatric disorders

 Difficulty falling asleep (initial insomnia)

 Frequent and prolonged nighttime awakenings (intermittent insomnia 

 Irregular sleep-wake cycle (circadian disturbance)

 Short sleep duration (early morning awakenings)

 Periodic limb movements (ferritin deficiency, ADHD?)

 Obstructive sleep apnea (low tone, weight gain)



Sleep in anxiety disorders

 Sleep problems at age 4 has strong correlation with 
anxiety and depression in adolescence

 Bedtime refusals, nightmares, night awakenings

 Recurrent nightmares: hallmark of abuse or trauma

 ↓ Slow Wave Sleep,  ↑ awakenings, ↑ sleep latency

 Addressing sleep problems may be a critical step in 
recovery of anxiety disorders



Sleep in Depressive disorders
 Initial sleep disturbances related to development of MDD at the 

end of 12months

 Mainly initial and maintenance insomnia 

 Differences  based on gender and dev. stage

 Objective and subjective perception inconsistent

 ↑Sleep onset latency, ↓REM latency, ↑REM density - suicide and 
depression with psychosis

 Abnormal circadian rhythm



Sleep in bipolar disorders
 Decreased need for sleep – core symptoms in mania

 Very few studies systematically studies sleep in Pediatric Bipolar Disorder

 Sleep problems in youth were most commonly present during most severe 
mood symptoms

 More sleep complaints during depressive episode than manic episode

 Difficulties initiating sleep, more restless sleep,  frequent nightmares, and 
morning headaches in young kids

 Only two studies recorded reported objective PSG data

a.  ↑ stage 1 sleep, ↓ SWS, no change REM sleep

b.  ↑ awakenings ,  ↓ REM sleep 



Sleep in ADHD
 5 fold more sleep complaints than general population

 Sleepiness at awakening, delayed sleep onset, frequent night 
awakenings, bedtime resistance

 Increased risk of intrinsic sleep problems such as periodic limb movement 
disorder (PLMD), increased sleep disordered breathing

 Unclear if affected by stimulants and hyperactivity

 PSG results very inconsistent 

 Increased sleep propensity during the day on MSLT

 Delayed circadian pacemaker is implicated



Pediatric Sleep 
Medications
ROBERT A. KOWATCH, MD, PHD

NCH DIVISION OF PULMONARY/SLEEP MEDICINE



Sleep Topics
 Quick Overview of Sleep

 Pediatric Sleep Medications
 Nonprescription Medications

 Prescription Insomnia Drugs

 Benzodiazepines

 Nonbenzodiazepine receptor agonists

 Orexin Antagonists

 Alpha-adrenergic agonists

 Antidepressants

 Sleep in patients with Autism Spectrum 
Disorder





Sleep Wake



We 
Sleep to 
Perform 
Well the 
Next 
Day

When we sleep well, we wake up feeling 
refreshed and alert for our daily activities 
When we sleep well, we wake up feeling 
refreshed and alert for our daily activities 

Sleep affects how we look, feel and perform on a 
daily basis, and can have a major impact on our 
overall quality of life

Sleep affects how we look, feel and perform on a 
daily basis, and can have a major impact on our 
overall quality of life

To get the most out of our sleep, both quantity 
and quality are important
To get the most out of our sleep, both quantity 
and quality are important

Then we wake up less prepared to concentrate, 
make decisions, or engage fully in work and social 
activities

Then we wake up less prepared to concentrate, 
make decisions, or engage fully in work and social 
activities



Medications
For Insomnia



Medications 
For Insomnia

 Nonprescription Medications

 Antihistamines

 Melatonin

 Prescription Insomnia Drugs

 Benzodiazepines

 e.g., Ativan

 Nonbenzodiazepine receptor agonists

 e.g. Zolpidem (Ambien)

 Orexin Antagonists

 Suvorexant (Belsomra)

 Alpha-adrenergic agonists

 Intuniv

 Antidepressants

 Tricyclic antidepressants

 Doxepin (Silenor)

 Atypical antidepressants

 Trazodone

 Remeron



Antihistamines

Owens et al. Up to Date 2021

Diphenhydramine
• Peak levels 2 hours after ingestion
• Duration of action 4-6 hours
• 0.5mg/kg up to 25 mg



Melatonin

 Produced by pineal gland; 
"turned on" by the SCN at 
night by darkness

 Melatonin on it’s own will 
not induce sleep, it is more 
like a “darkness” signaler

 Dosing

 2.5 – 3 mg in Children

 5 mg Adolescents 

 Up to 10 mg in ASD



Owens et al. Up to Date 2021



Ramelteon 
(Rozerem)

 First melatonin receptor agonist 
approved for treating insomnia  (2005) 

 17x more potent at melatonin type I 
(decreased waking signal) than type II 
(circadian rhythms) receptors

 Primary benefit on sleep latency 

 Non-scheduled medication

 lacks potential for abuse or 
dependence

 Adverse effects: nausea, headache, 
fatigue

 Can cause prolactin increases



FDA-Indicated Sedative 
Hypnotics (Adults)

 Benzodiazepines (BZs)

 Flurazepam (Dalmane)

 Quazepam (Doral)

 Temazepam (Restoril)

 Triazolam (Halcion)

 Melatonin Receptor Agonist: 

 Ramelteon (Rozerem)

 Tricyclic Antidepressant: Doxepin (Silenor)

 Non-Benzodiazepine Receptor Agonists 
(BzRAs)

 Eszopiclone (Lunesta) 

 Zaleplon (Sonata)

 Zolpidem (Ambien)

 Zolpidem Extended Release (Ambien 

CR)

 Zolpidem Sublingual (Intermezzo) 



Owens et al. Up to Date 2021



Controlled Trials of Z-Drugs in 
Children with ADHD

Two large industry sponsored trials
• Controlled Clinical Trial of Zolpidem for the Treatment of Insomnia 

Associated With ADHD
• 201 subjects aged 6–17 years with a diagnosis of ADHD and insomnia

• Eszopiclone for Insomnia Associated with ADHD
• 371 subjects aged 6–17 years ADHD and sleep disturbances

Neither drug demonstrated efficacy
• Treatment-emergent adverse events 

• 40-60%  
• dizziness, headache, and hallucinations….

Blumer et al. PEDS 2008; Sangal  et al. PEDS 134, 4: 2014



Owens et al. Up to Date 2021



Alpha Agonists

 Clonidine, Kapvay, Intuniv….

 Narrow therapeutic index

 REM suppression

 Guanfacine, Intuniv

 Less sedating than clonidine

 Sedating



Owens et al. Up to Date 2021



Anticonvulsants

 Gabapentin (Neurontin)
 Doses of 100-900 mg for insomnia
 FDA indications

 Management of postherpetic neuralgia in 
adults

 Adjunctive therapy in the treatment of partial 
onset seizures,

 Common adverse effects include sedation, 
dizziness, ataxia
 Behavioral Disinhibition

 Pregabalin (Lyrica)
 Indications

 Management of neuropathic pain associated 
with diabetic peripheral neuropathy 

 Management of postherpetic neuralgia 
 Adjunctive therapy for adult patients with 

partial onset seizures 
 Management of fibromyalgia 
 Management of neuropathic pain associated 

with spinal cord injury
 Recent concerns about addiction/withdrawal 



Antidepressants
 Little pediatric data on insomnia

 Trazodone

 Blocks histamine receptors at lower doses 
(25-50 mg)

 Tricyclics

 Amitriptyline, trimipramine, doxepin

 Anticholinergic effects

 Aggravate RLS SXs

 Mirtazapine

 ASD

One, small, naturalistic study, n=25

 Posey et al. 2001 J Child Adol
Psychopharmacology



Doghramji & Jango Sleep Med Clin 11 (2016) 

19.50% 18.00% 19.00%19.80%

54.00%

46.00%

BUPROPION MIRTAZAPINE TRAZODONE

Placebo

Drug



Effects of Psychiatric Medications on 
Sleep

Medication
Sleep Quality Sleep Architecture Patient-Important Effects

Benzos/Non-Benzos 
Receptor Agonists

Decreased sleep latency Increase stage 2 sleep
Increase beta activity
Reduce REM sleep

Falling asleep is improved

Stimulants Increase sleep latency
Reduce REM & SWS

Delayed sleep onset

SSRIs, eg. fluoxetine Decreased sleep efficiency
Decreased total sleep time

REM suppression
Increased EOMs during NREM sleep

Increase wakefulness

SNRIs, e.g. venlafaxine Increased wake after sleep-onset 
(WASO)
Reduces total REM time

Insomnia, daytime somnolence, vivid 
dreams

Atypical Antipsychotics Reduce sleep latency and wake time after sleep 
onset

Suppress REM sleep
Increase slow-wave sleep

Daytime sedation



Owens et al. Up to Date 2021



Combinations of 
Psychiatric 

Medications 
Associated with 

Excessive 
Daytime 

Somnolence in 
Children: Clinical 

Experience

 LA Guanfacine + aripiprazole

 LA Guanfacine + quetiapine

 Clonidine + mirtazapine

 LA Guanfacine + valproate + 
mirtazapine 



Orexin 
Antagonists

 Primary role of orexins is 
to control sleep and 
arousal, and the neurons 
that release orexins are 
most active during the 
day

 Dual orexin receptor 
antagonists (DORAs) 

 Suvorexant 

 Lemborexant

 Daridorexant

 No pediatric 
indications



Clinical Use of 
Pediatric Sleep 
Medications

 Melatonin
 3-4 mg

Delayed release an option
 Clonidine

 Patients with ADHD, 0.1-0.2 mg qHS
 Gabapentin

 No data, sometimes works in anxious 
patients
5 mg/kg (start)
15 mg/kg (maximum)

 Doxepin (Silenor)
 Tricyclic antidepressant
 Dosing

Children: 3-6 mg as liquid/ 
Adolescents: 10 mg

 Trazodone
 Adolescent: 25-50 mg



Sleep Medications

Ineffective Normal 
Sleep

Daytime 
Sedation

Ideal Sleep 
Agent



Sleep Medication Summary

There are no great sleep 
medication to induce sleep
There are no great sleep 
medication to induce sleep
•Sedating effects  decrease over time

•Increased dose
•Next -day sedation

•Sleep is part of complex circadian system 
that is difficult to alter



Sleep Wake



Sedation 
is not 
sleep!



Autism Spectrum 
Disorder
(ASD)





Sleep Difficulties and Medications in Children With 
Autism Spectrum Disorders: A Registry Study

Malow et al. Pediatrics 2016;137
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Taking Sleep Meds Not Taking Sleep Meds

“Children taking medications for 
sleep had worse daytime behavior

and pediatric quality of life than 
children not taking sleep 

medications.”



 co-occurring conditions 

 disrupt normal sleep patterns

 Environment and family factors, including child-rearing practices and bedtime routines that 
are not conducive to good sleep, contribute to sleep disturbance in children with ASD

 Robust evidence for parental education and behavioral strategies to improve sleep in 
children and adolescents with ASD is lacking

 Low to moderate confidence that melatonin improves various aspects of sleep in children 
and adolescents with ASD. In the studies included in the SR, pharmaceutical-grade 
melatonin preparations were used and the exact administration amounts ascertained

Ashura et al. Neurology 2020; 94 (9) 





(EMA/CHMP opinion)





Long-Acting Melatonin Studies 
in ASD

Study Design Sample Treatment Primary Outcome 
Measure

Gringas et al.
2017
J Am Acad Child 
Adolesc Psychiatry

DB-RCT
13 Weeks

119 Ss with ASD
Ages 2-17.5 yr

Mean Age 8.7+4 yr

PedPRM
2, 5 10 mg

Sleep and Nap 
Diary
(SND)

Maras et al.
2018
J Child/Adol
Psychopharm

Open Study
13 Weeks

95 Ss with ASD
Ages 2-17 yr

Mean age  8.7+4 yr

PedPRM
2, 5, 10 mg

Sleep and Nap 
Diary
(SND)

Schroder et al.
2019
J Autism/Dev Dis

DB-RCT
13 Weeks

119 Ss with ASD
Ages 2-17 yr

Mean Age 8.7+4 yr

Circadin
2-5 mg

SDQ
Parent report

Parents are not 
accurate



REMfresh contains 2 mg of 
melatonin in a continuous-
release and absorption 
formulation

Quick release and absorption 
of melatonin within the first hour 
after dosing, to obtain a faster 
onset of action

No clinical trials data



Management of Disrupted Sleep in 
Patients with ASD

 Assess possible comorbid disorders
 OSA, GERD, RLS/PLMS

 Review current medications that might interfere with sleep

 Assess any sleep hygiene/behavioral  issues

 Develop behavioral plan

 Medications

Consider a trial of Short or Long-Acting Melatonin 

 Aggressiveness/Self Injurious Behavior of ASD
Atypical Antipsychotic





Thanks for joining us!

 If you would like to receive CE credit for attending today’s 
presentation,  please complete the following survey by:

Wednesday, February 17, 2021

 https://www.surveymonkey.com/r/BHWebinar-10Feb2021

Please note: We are unable to provide CE credit past this deadline.

 Visit our website to learn more!

 https://www.nationwidechildrens.org/specialties/

 behavioral-health/for-providers/webinar-series
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Trial of Prazosin for Post-Traumatic 
Stress Disorder in Military Veterans

 304 participants were randomly assigned to receive 
prazosin or placebo for 26 weeks 

 Drug or placebo was administered in escalating divided 
doses over the course of 5 weeks to a daily maximum of 20 
mg in men and 12 mg in women. 

 Three primary outcome measures 
 152 were assigned to prazosin, and 152 to placebo.
 At 10 weeks, there were no significant differences between 

the prazosin group and the placebo group in the at 26 
weeks  on any of the primary or secondary outcomes. 

Raskind et al. N Engl J Med 2018; 378:507-517



Primary Outcome Measure

Methods

 304 participants were randomly assigned to receive prazosin or 
placebo for 26 weeks 

 Drug or placebo was administered in escalating divided doses 
over the course of 5 weeks to a daily maximum of 20 mg in men 
and 12 mg in women. 

 Three primary outcome measures 

 152 were assigned to prazosin, and 152 to placebo. 

 At 10 weeks, there were no significant differences between the 
prazosin group and the placebo group in the at 26 weeks  on 
any of the primary or secondary outcomes. 

Raskind et al. N Engl J Med 2018; 378:507-517


