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Sleep Disorders in Adolescents

Argelinda Baroni M.D.
Assistant Professor Child and Adolescent Psychiatry
NYULMC
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Sleep in infancy and childhood: implications for
emotional and behavioral difficulties in adolescence
and bheyond

Avi Sadeh?, Liat Tikotzky®, and Michal Kahn®

Sadeh et al., 2014.

PEDIATRICS

Impact of Sleep Extension and Restriction on
Children’s Emotional Lability and Impulsivity

Reut Gruber, PhD,2" Jamie Cassoff, BSc,»®
Sonia Frenette, PhD,© Sabrina Wiebe, MSc,»" and Julie
Carrier, PhDod
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Barriers and Facilitators of Evidence-Based

Practice in Pediatric Behavioral Sleep Care:

Qualitative Analysis of the Perspectives of
Health Professionals

Barriers Facilitators

1) Lack of knowledge, 1) Knowledge, skills,
skills, techniques, techniques, training,
training, or education or education

2) Lack of resources or 2) Resources or materials
materials 3) Time

3) Lack of time

Y
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Basic Facts

*In adolescents total sleep time need is approx. 9 to 9 ¥4 hours
« Often present sleep deprivation

 Average sleep duration is 7-7 ¥ hours of sleep, especially in 11t-

12t graders — cumulative sleep debt

* Any guess why?
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Common Sleep Issues

« Early high school starts- tardiness and absences

e Irreqular wake-sleep schedule (schooldays vs. weekends)

« Chronic sleep deprivation with cognitive and emotional

consequences

« Excessive Daytime Sleepiness- 25% adolescents fall asleep once a

week, more than 1 in 5 fall asleep doing homework. More than half

report drowsy driving

 Inappropriate use of caffeine or other stimulants
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Common Sleep Disorders in Adolescents

« Insufficient sleep and Inadequate sleep hygiene
*Insomnia

* Delayed sleep phase

« Obstructive Sleep Apnea

« Parasomnias- sleepwalking, sleep talking, sleep inertia

* Restless legs syndrome/periodic limb movement disorder

« Narcolepsy
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Common Sleep Disorders in Adolescents

« Insufficient sleep and inadequate sleep hygiene

elnsomnia

* Delayed sleep phase
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Parent and Teen Education

v'"What’s normal
 Sleep duration
* Sleep regulation
Sleep cycles

v'Sleep hygiene- importance of associations

v'Cognitive and emotional consequences of sleep
deprivation

~
kNYULangone Honaker & hgl'tzer 2014.
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Sleep Regulation

Homeostatic
drive (process S)

Alertness l
Level

o]

Circadian rhythm
(process Q)

9 AM. 3 PM. 9 PM. 3 AM. 9 AM.

~_ Circadian Process responsible for “Forbidden zone” or “second wind”
\N!U Langone \.g'.-
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Sleep Cycles

Wake - O O

51

S22 - I]
23 -

REM - —— — e — [==51
S "o n | B | L I B ! i mire

T T T T T I T T
24 1 2 3 4 > 6 7

Multiple brief awakenings are normal
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Sleep is All About Conditioning

The brain needs to
salivate sleepin

presence of bed.

* Regular wake-time and bedtime

(£2 hours)

i ' : —7 _WATch WHAT | @WM
« Sleep-conducive bedtime routines [o [ %o s omootr” oo il
d

- HE'LL SMILE AND WRITE J -~ =501 7
IN HIS LITTLE Book. RSP ;

* Adequate sleep environment

\\\\\\\

« Avoidance of stimulating activities

1-2 hours prior to bedtime
* No wake-promoting activities in
bed B AR &

* No napping during the day

* No caffeine, nicotine, alcohol, MJ
close to bedtime
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Hannah

Hannah is 16 yo female

 History of depression on venlafaxine, in remission

* Negative medical history

« Came in for difficulties falling asleep and difficulties waking up in the
morning that has led to multiple tardiness in school

*She is a good student and she is upset about the situation

* No clear precipitants

o Started about 2-3 years ago, butis progressively getting worse

N
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Charlie

*Charlie is a 19 yo male

 History of ADHD, on Concerta

* PMH of multiple concussions, no h/o seizure

«Came in at the end of July “to fix" his sleep before getting back to
college

« Difficulties falling asleep, worries about his sleep a lot, often sleeps in

to recuperate

- Symptoms started with stress related to college application but never

been a good sleeper

A~
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How to screen: B.E.A.R.S.

*Bedtime issues

*EXxcessive daytime sleepiness

« Awakenings/abnormal behaviors during sleep
*Regularity and duration of sleep

*Snoring

A~ .
\NYULangone Owens &E=fizell. 2005,



Sleep History

 History of sleep problems
*Onset/Course
« EXcessive daytime sleepiness

 Sleep-wake schedule
*Time In bed vs. time asleep
« Awakenings-how long?
«Wake up time
* Naps
* Regular over school days vs. vacation days

« Bedtime routine
* Regular? Soothing? Screen use?
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Sleep History

* Bedtime environment
« Consistent
* Dark
*Quiet
« Co-Sleeping?

«Sleep ROS
» Snoring/Gasping
« Excessive movements during sleep
*Restless Leg Syndrome
* Abnormal behaviors during sleep
* Enuresis

« Medications
* Medical and psychiatric history
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When to Refer to Sleep Specialist?

Respiratory Indications
« Suspicion for obstructive sleep
apnea
* Presence of respiratory symptoms or
associated symptoms

Neurodevelopmental syndromes
«Down Syndrome
* Prader Will
« Chiari malformation
e Craniofacial abnormalities
eNeuromuscular disorders or
abnormal chest wall
« Achondroplasia or dysostosis
*Pre- and post-tonsillectomy in
selected cases

A~
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Non-Respiratory Indications

e Suspicion for Periodic Limb
Movement Disorder (Restless
Leg Syndrome)

 Evaluation of hypersomnia and
narcolepsy (with multiple sleep
latency test)

*In presence of frequent or severe
abnormal sleep behaviors
(parasomnias as sleepwalking or
night terrors, suspicion for epilepsy)

*(When the case is very unclear
and nothing works!) |

Aurora et al., 2011, AASM Pr@ce
Guidelines.



Sleep Diary

Name:

1. Mark time child gets into bed with a down arrow

2. Mark time child gets out of bed with an up arrow
Mid-
: Date: Night lam  Jam  3am  dam

Sam

y
t

Gam

fam

TWO-WEEK SLEEP DIARY

3. Shade in periods when child is asleep

5. Mark M if child took any medication with an action on sleep

4 Mark W if child was awakened by parent or alarm_ or S if child awakened by self self

Oam

10am

11am

Mid-
10pm 1lpm Nisht

(Example: 2-day record)
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Hannah's Sleep Diary

I T e SSISU @rUUIU MIITIGTT, WOKE UP and couldn't got back to sleep at about 4 AM, went back fo sleep from 5to 7 AM, and had
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Charlie’s Sleep Diary

Day of “fype of Day =
Today's the \Work, Schecl, S
. Date = week of Vocatien =

1PM
11AM

¥ 1] Midnight

m

sample MMon. Work

B
(&
Thop
FA =
<ot
2%
Mo/

| | [ I I T I T T T T T T T

(9
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Criteria for Insomnia DSM-5

«Difficulties initiating sleep (in children without caregiver
Intervention)

Difficulties maintaining sleep characterized by frequent
awakening or problems returning to sleep (in children
difficulties to return to sleep without caregiver
Intervention)

«Coexisting mental disorders and medical conditions do
not adequately explain the complaint of insomnia
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Circadian Rhythm Sleep-Wake Disorders DSM-5

*Sleep disruption due to a misalignment between the
endogenous circadian rhythm and the sleep—wake
schedule required

*The sleep disruption leads to excessive sleepiness or

Insomnia, or both

Delayed sleep phase type: Pattern of delayed sleep onset

and awakening times, inability to fall asleep and awaken at

a desired or conventionally acceptable earlier times (usually

at least 2 hours delay)

A~
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Insomnia
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MY INSOMNIA WOVULDN'T

BE S0 BAD \F I DIDN'T

LIE AWRAKE WORRYING
ABouT T !

Child Study Center N-!-i
-
| — |
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Epidemiology

*10% of adolescents meet criteria for an insomnia disorder
(however many might be misdiagnosed and in fact have
delayed sleep phase)

«Complaints increase with age and are twice as prevalent in
women

*High comorbidity with psychiatric and medical disorders

A~
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Pathophysiology of Insomnia

*No clear pathogenesis, likely multifactorial
* Positive family history is common
*Indication of biological hyper-arousal state
Increased activation of Autonomic Nervous System
 Elevations in brain glucose metabolism in sleep & wake, and smaller
sleep-related reductions in brain glucose metabolism in wake-
promoting regions at PET studies
* SWS is generally decreased and increases in faster frequencies (e.g.,
beta & gamma) are observed in EEG

A~
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Insomnia and Psychiatric
& Medical Disorders: Chicken or the egg?

*Traditionally insomnia was conceptualized as a symptom of
another psychiatric disorder
*Now also considered a risk factor for depression, anxiety,

substance use, suicidal behavior
«DSM-5 allows insomnia diagnosis as a comorbid condition

even In presence of a primary psychiatric diagnosis (as
depression) |
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A Model of Chronic Insomnia

Predisposing Factors Precipitating Factors Perpetuating Factors

* Biological traits e Medical illness e Excessive time in bed
* Psychological traits e Psychiatric illness e Napping

¢ Social factors e Stressful life events ¢ Conditioning

"
) o
w
-
D
-—
o
O
=
=
o
w
o

+

Preclinical Onset Short-term Chronic

p
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Treatment of Insomnia

«CBT-I
* Biofeedback
* Medications
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Treatment of Insomnia

CBT-I
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Components of CBT-I for Insomnia

* Education

« Sleep Hygiene

 Correction of Cognitive Distortions

« Stimulus Control (++)

 Sleep Restriction (++)

* Arousal Reduction (Relaxation techniques) (++)

» Circadian Rhythm Maintenance (not strictly part of CBT-I)
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Delivery & Efficacy of CBT-I

* Typically 4 — 6 sessions (one per week)
« Generally well accepted by patients
«Can be delivered 1:1 or in groups or as web-program

e Indicated for all types of insomnia

« CBT produces benefits for sleep onset latency, sleep quality, reduces
awakenings, increases total sleep time

« 70 — 80% of patients achieve a therapeutic response, whereas about
40% achieve clinical remission

 CBT produces sleep improvements that are sustained over time, a clear-“
advantage compared with drug treatment |

A~
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CBT for Insomnia

| won't be able to work
I’ll never sleep well
What if | can’t fall sleep?

Difficulties falling/staying asleep [ ]
A o
v .

f,ﬁ' Thnghts ﬂhm

F

'1.\_\_\_\‘ - =
™ u -""r
ey Behaviour [P

"
=

e

= 1
>, Moods/
| Feelings

~F

Muscular tension
Restlessness

i

Physical
Reactions

**F.H,

Anxiety
Frustration

EDS
Impaired focus

Sadness
Anger

\!-i
|
| — |

g

Avoiding going to bed or spending too much
time awake in bed
Watching TV/texting/emailing in bed

Checking the clock in the middle of the night
Napping during the day

N Alcohol/Marijuana use before bed
\N!U Langone
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CBT-l Model of Insomnia

Dysfunctional Thoughts Maladaptive Behaviors

*\Worry over sleep loss « Excessive time in bed
« Rumination over consequences « Checking the time in bed
« Unrealistic expectations *Irregular sleep schedule
« Misattributions/ amplifications « Daytime napping
 Sleep-incompatible activities in
bed
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Cognitive Distortions & Misinformation

* Thoughts that contribute to insomnia:
« Cognitive Distortions
*“l won't be able to work tomorrow”
«\Worries and rumination
*“I'll be a wreck if | don’t sleep”
*Incorrect beliefs about sleep
*“| should not wake up through the night”
”If | don’t get 8 hours of sleep, I'll feel terrible”
* Misperception of sleep

*“l did not sleep all night”

A~~~
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The brain needs to
salivate sleepin

presence of bed

—= - f WATCH WHAT |

CAN MAKE PAVLOV DO.
Ac S00N AS | DROOL,

IN HIS LITTLE Book.

Y e I . W o
" ng-". ’
o R0

SO A

| Hew smie anD wriTe TSI
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CBT-I: Stimulus Control Therapy

« Based on conditioning theories: learned
association between wakefulness and the
bed/bedroom

» To break the cycle, the patient must not spend
time wide awake in the bedroom

* Go to bed only when sleepy

* Do not use the bedroom for sleep-incompatible
activities — work, email, texts, etc

*Leave the bedroom if awake for more than 20
minutes

* Return to bed only when sleepy

* No clock watching at night (ideally outside
bedroom)

* Do not nap during the day

* Arise at the same time every morning

* While awake @ night- BORING activities

-—-ﬂ|
—
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Stimulus Control Therapy (2)

*Use sleep logs to track how much sleep they
getting

*Not only use the bed only for sleep, but also sleep
only in bed in order to associate the bed only with
sleep

AN
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C

BT: Sleep Restriction Therapy

*Reeducate the body to sleep in a consolidated fashion

*Increase propensity to sleep by increasing homeostatic sleep
drive with partial sleep deprivation

« Systematic reduction of time in bed to the amount of total sleep time
from sleep log data
*e.g., you must get out of bed after 5-6 hours of sleep
Increase time in bed by 15 minutes only when sleep efficiency
exceeds 90% for 5 nights
* Hold driving
« Avoid in Bipolar Disorder

N
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Worry Diary

N

\EI

» To address ruminations and worries at night

* The patient is instructed to set aside (10-15 min) once a day in the
afternoon to write down ALL the possible worries and start addressing
one per day

* This approach tends to decrease worries at bedtime. Occasionally
patients might be allowed to write down worries before sleep or in the
middle of the night

ULangone
MEDICAL CENTER




Relaxation techniques

*Visual imagery

*Sleep Body Scan (e.g. UCLA podcast/Headspace)
*Progressive muscle relaxation during the day and prior to
sleep

*Deep breathing during the day and prior to sleep
*Biofeedback Is also indicated in cases not responding to
usual relaxation techniques

A~
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Delayed Sleep Phase Disorder

NO! NO! NO!
[ NEED MORE

I CCANT KEEP
MMY EYES OPEN!
s
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BED? ALREADY P2
BUT I'M WIDE

| MY INTERMAL CLOCK
1S ON TOKNO TIME.
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Delayed Sleep Phase Pathogenesis

Likely primarily biological
*Problem with entrainment of circadian clock
*Abnormal response to light with increased sensitivity to
evening light
*Genetic predisposition (DSPD runs in families)

«Secondary gain and social factors also present
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Differential Diagnosis with Insomnia

*Sleep Diary

*NYC vs SF?

*Vacation?

«Daily variation of energy level?

«Difficulties falling asleep depending of time in bed?

A~~~
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Delayed Sleep Phase Disorder is associated with:

More depression and anxiety symptoms

Suicidality

Aggressive and antisocial behavior, and rule-breaking
Poor self-regulation

Greater use of alcohol and nicotine

Greater tendency for impulsivity

Phase advance is associated with improved mood and
decreased anxiety both
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Sleep Regulation

Homeostatic
drive (process S)

e @l
oot

Circadian rhythm

(process C)
9 AM. 3 PM. 9 P.M. 3 A.M. 9 A.M.
N
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Circadian Sleep Preferences

D> £x D
0o 6 12 18 24
Normal
— Delayed Sleep Phase (e
- — Advanced Sleep Phase
e “Free-running”
0 i6 1I2 1I8 24
Time of day
N
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Process C: the master clock SCN
Influences on timing of the circadian pacemaker

A

Non-photic time cues
2.g. exercise, meals

@ ~ Melatonln
(Plneal Gland)

« SCN period is not exactly 24 hours, usually slightly longer

« External time cues necessary for constant entrainment .-

« Lightis the most important time cue (zeitgeber) to reset the master
clock

«  SCN stimulates timed melatonin secretion

A~
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Light suppresses melatonin and affects the

phase Exposure to
bright light
| |I I | | | I \
N
\N!U Langone (L

MEDICAL CENTER Redrawn from Czeisler et al., N BRgl J Med, 1995



1232-1237 | PNAS | January 27, 2015 | vol. 112 | no.4

Evening use of light-emitting eReaders negatively
affects sleep, circadian timing, and
next-morning alertness

Anne-Marie Chang®" "2, Daniel Aeschbach®™, Jeanne F. Duffy*®, and Charles A. Czeisler®”

*Division of Sleep and Circadian Disorders, Departments of Medicine and Neurology, Brigham and Women's Hospital, Boston, MA 02115; bDivision of Sleep
Medicine, Harvard Medical School, Boston, MA 02115; and Institute of Aerospace Medicine, German Aerospace Center, 51147 Cologne, Germany

Edited by Joseph S. Takahashi, Howard Hughes Medical Institute, University of Texas Southwestern Medical Center, Dallas, TX, and approved November 26,
2014 (received for review September 24, 2014)
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Melatonin secretion times shift with age

« Adult melatonin production begins around 6-8 PM and
peaks until 4 AM, stopping production around 5 AM
*Adolescent melatonin production begins around 11 PM and
peaks until 7 AM, stopping around 8 AM

Waking at 7 AM for a teenager is like waking at 4 am for an
adult

«Basis for delayed high school start

Carrell et al, 2011 :
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Circadian preference shifts with age

Chronotype (MSF..)
o

<
Early -
10 20 30 40 50 60
Age (years)
N
\N!U Langone h_g'-
MEDICAL CENTER Roenneberg et af"Curr Biol, 2004



Treatment of Delayed Sleep Phase

«Education
«Strict sleep hygiene
*Phase Shift
*Phase Advance
*Phase Delay (chronotherapy)
Bright light
*Melatonin

A~~~
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Treatment DSPD: Education

*Sleep regulation and two-process model
*Need to avoid weekend “jet lag”

«Effect of light exposure on melatonin
*Motivation- Negotiation- Leverage
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Treatment DSPD: Sleep Hygiene

*Regular wake-time and bedtime (%2 hours)
*Sleep-conducive bedtime routines

«Dim light (sunglasses) 1-2 hours prior to sleep
*Bright light ?- WHEN

*Adequate sleep environment

*Avoidance of stimulating activities 1-2 hours prior to
bedtime

*No napping during the day

*No caffeine, alcohol, MJ

A~
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Light Therapy for Delayed Sleep Phase T

e B i B |
::1‘\ e e B |
e R b Bl
maAMAAanuan

Light exposure in AM ~

«Dim light/sunglasses/F.Lux

*Rule of thumb- Light after the latest wake up time (usually
weekend)

*Dose 2,000 -10,000 lux- time varies accordingly

«Advance of bedtime/wake-time
« 30 min every 3 days to once a week

30 min of light maintenance dose at wake time If necessary
*Melatonin 0.5 mg 4 hours prior to scheduled sleep time can
also be used ,

A~
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Chronotherapy (Phase Delay)

* Move bedtime and rising time later each day, around the clock
« Stop when the person is sleeping on a normal schedule.
« Family support is essential

Example....

Day 1: sleep 04:00to 12:00

Day 2: sleep 07:00to 15:00

Day 3: sleep 10:00to 18:00

Day 4: sleep 13:00t0 21:00

Day 5: sleep 16:00to 00:00

Day 6: sleep 19:00to 03:00

Day 7 to 13: sleep 22:00to 06:00

Day 14 and thereafter: sleep 23:00to 07:00

A~
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Treatment of Delayed Sleep Phase
Don’t Forget

Light is a treatment... Misuse is dangerous and common.
*Psychiatric co-morbidities are high

«Actigraphy & diary for compliance

Inform school

N0 naps to preserve homeostatic sleep drive

«Chronic treatment is common

*Enlist help of family and friends for adherence

«\Warn of increased potential sleepiness until treatment is
completed

«Secondary gain is common
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Hannah’'s bright light time

Initial time of bright light

I T e SSISU @rUUIIU MIITIGT, WOKE UP and couldn't got back to sleep at about 4 AM, went back fo sleep from 5to 7 AM, and had
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Medications for Insomnia

OTC Prescription FDA approved in
« Antihistamines adults

« Melatonin *BZDs*

* Herbals/Supplements *NonBzRAs*

« Melatonin receptor agonists*
*Low dose doxepin*

Other Prescription

 Alpha agonists

* Antidepressants

« Antipsychotics

« Anticonvulsants

» Other
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Insomnia medications in children

*There are currently no sleep medications labeled for use in
children by the FDA

oLittle empirical data: case reports/series

*Few pediatric randomized controlled trials

*Basis of use generally extrapolation adult data

«Clinical experience guides usage

A~~~
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Melatonin

Mechanism: supplementation effects endogenous pineal
hormone

*Has both hypnotic (MT1) and chronobiotic (MT?2) properties
*Pharmacokinetics: plasma levels peak 1 hr

«Effects sleep architecture: minimal

«Concentration may vary (pharmaceutical grade)
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Melatonin

*Mild side effects

*No long term effects known

*Dosing:
*Hypnotic: 0.1-1 mg younger, 2.5-3mg older, 5 mg adol; up
to 10 mg special needs reported,;
«Chronabiotic: 0.5 mg 5-7 hours before habitual sleep
onset

*Timing of dose dependent on DLMO (3-6 hrs prior)?

van Geijswijk 2010 |
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Melatonin: Pediatric Studies

RCT PC/DB melatonin for idiopathic insomnia in healthy
children

«Children with chronic sleep onset insomnia

*(n=72) received either melatonin 0.05, 0.1, and 0.15 mg/kg
or placebo x 1 wk

*Melatonin advanced SO and DLMO by ~1hr and decreased
SOL by 35min (actigraphy)

van Geijlswick 2010
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Melatonin: Pediatric Studies
(ADHD)

*Premise: Children with ADHD have a delayed endogenous
circadian clock

ADHD patients with sleep onset insomnia vs normal
controls have significantly later sleep onset, morning wake
time, melatonin onset

«Several studies suggest 5 mg bedtime melatonin
significantly shortens SOL in children with ADHD

Smits et al 2001, 2003; Van der Heijden et al
N 2005,2007; Weiss 2006
\NYULangone
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Melatonin: Pediatric Studies
(ASD)

«Several studies suggest alterations of melatonin secretion
In children with ASD:

«Daytime elevation, lack of or later nighttime elevation,
decreased amplitude

«Growing evidence melatonin effective In treating sleep-
onset and possibly maintenance insomnia in ASD

*Open label, RCT

Improvement sleep latency; minimal adverse effects
Dose range 1-6mg

N Nir et al 1995; Kulman et al, 2000; Paavonen 2003; Jan 2004,

NYU Langone Garstang 2006; Giannotti et al, 2006; Andersen ZWasdell 2008;
\_,MEDICAL CENTER Braam 2009; Wright 2011 —



Diphenidramine: Pediatric Studies

* Double-blind RCT 50 children 1mg/kg: subjective improvement SOL,
NW (Russo 1976)

«“TIRED” study

* Design: 44 6-15 month olds with night wakings

«1-week DB, PC RCT,; flup 2,4 wks

« Outcomes: subjective improvement night wakings, SOL

*Results: 1/22 DPH vs 3/22 improvement (!)

« Data safety monitoring board stopped trial due to lack of efficacy
(Merenstein 2006)
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Hypnotics: Benzodiazepines

*BzD GABA-A receptor agonists
Examples: temazepam, triazolam, clonazepam
«Anticonvulsant, anxiolytic, myorelaxant properties
*Decrease SOL, WASQO; increase TST
«Effects on sleep architecture: most suppress SWS, variable
REM, decreases arousals
«Side effects:
*Potential daytime sedation/cognitive impairment, rebound
Insomnia; anterograde amnesia, disinhibition

-Respiratory depression; relative contraindication OSA

*Dependence/abuse potential
Limited utility in children

A~
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Non-Benzodiazepine RAs

Non-BzD GABAA receptor agonists:

*Short-acting (zaleplon, zolpidem)

*Sleep maintenance (eszopiclone, zolpided-CR)

«Greater selectivity, improved safety profile; lower risk
dependence

Mechanism: binds GABA; high affinity BZD receptor agonist

*Side effects:
«Daytime drowsiness
Headache, dizziness, confusion, anterograde amnesia,;
some rebound insomnia
*Hallucinations
«Complex sleep-related behaviors

A~
\N!U Langone

MEDICAL CENTER

li{e



NBZDRAS: Pediatric Studies

*Open-label, dose-escalation, PK/PD study (2-18y0)

«Effect of age group significant for AUC (p=0.02);
recommended max 20mg

Mean SOL decrease 5 min; TST increase 20 min

«Sleep parameters exhibited considerable variability and
potential paradoxical effects. PK measures not predictive of
sleep outcomes

‘Role of age-related differences in concentrations of GABA

receptors and degrees of maturity of the inhibitory circuitry
in children ,

N
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Zolpidem Pediatric Study

*RDBPC Trial of Zolpidem for insomnia associated with
ADHD

N = 201 (6-17 y/o), 0.25 mg/kg, max dose 10 mg

*No change in mean SOL or TST at week 4 vs. placebo
*Subjective sleep improvement noted

*No residual sedation/rebound

«Side Effects: dizziness, H/A, hallucinations (7%)

«Children may require > dose than adults

Blumer et al, 2009
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Eszopiclone Pediatric Study

*Eszopiclone for ADHD related insomnia

«12 week RDBPC trial, 6-11 y/o (1-2 mg) & 12-17 y/o (2-3
mg), N=486

«12 month open label extension for safety (N=300)

*No difference between placebo and active treatment on
SOL (PSG), WASO (PSG), CGlI, ADHD scales

Side Effects: headache, dysgeusia (distorted taste),
dizziness, 11% d/c due to adverse effects

*No rebound insomnia upon d/c

-Sangal et al, 2014~
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Other Agents

*Alpha-2 Agonists
*Antidepressants (*doxepine)
* Antipsychotics/Mood Stabilizers
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ASAP ADOLESCENT PSYCHIATRY. REVIEW COURSE
Adolescent:Mood Disorders: Part Il

Bipolari-Disorder Adolescents

Manuelllopez-LeonyM.D 5 FASAP

NewaYork UniversityaSchool'of Medicine
Asst. Prof. Child.& Adolescent Psyehiatry

*Some material for this presentation provided by NIMHmRublication No. 00-4778(2003)




Bipolar Disorder:»\GeneralNntroduction

1 Bipolar,disordenis a biologically based disorder.that
causes unusual shifts intaperson’s-mood,.energy,
and impairs.theirability-lo Tunction.

1 Iteauses,dramatic.meod swings = frem overly:*high®
and/or irritable,moodte sad and.hopeless mood,
and,then back again:

1 In older adolescents and-adults there.are. often
penriods.of normal moeod.in between.

1 These mood relatedyehanges are.accompanied by
severe changes in energy and behavior.

1 The periods of highsrand lows are called episodes
of mania and depression.




Symptems,of Bipolarisorder:

1 Increased energy, activity, andirestlessness
I,Excessively "high,” euphoeric;mood
1 Exdremegirritability

1,Racing thoughtsutalkingvery. fast, jJumping from
one ideante, another

Distractibility, inabilitysto_concCentrate
Decreased need for sleep
Unrealisticbeliefs.in.one's abilities and powers




Symptoms of BipolarDisorder: Manic
Episode

1 Poor judgment
1, Spending sprees
I~lncreased sexual drive

1 Abuse of-drugs, particularly cocaine;alcohol, and
sleeping medications

1_Provocative,intrusive, or-aggressiveibehayvior

1 Denial thatsanything Is wrong

i A manic episode Is diagnosed iflelevated mood-occurs-with three
or more of'the other symptoms most of the daypnearly-every day;
for 1 week or longer: if:.the.mood.is irritable, four additional
symptoms must be present.




Symptems ofhBipolariDisordet:

1 A mildhite. moderate level.of mania is called
“hypomaniar.

I“Hypomania may.feel,goodto the. person who
experiencesitand may be,associated with.good
funetiening and enhanced productivity.

p\Without propertreatment, however, hypomania
can become more, severe in-some people or.can
switch into depression.




Symptoms of Bipolar.Disorder:

1 Sad, anxious, oreMmptyamood
~eelings.ofi hepelessness or. pessimism
=eelings of guilt, werthlessness;or helplessness

_oss ofinterest,or pleasure in activities once
enjoyed, including.sex

1 Decreased energy, a feelingrof fatigue or.of;
being “slewed down"

1 Difficulty concentrating, remembering,-making
decisions

1-Restlessness,ominritability.




Symptoms ofiBipolar:Disorder:

1 Sleeping.too muceh, or canit sleep

1,Change in appetite and/or unintended weight
less ‘Orgain

1 Chronic paih.omether persistentbodily symptoms
thataresnot caused-bysphysicaliliness or injury

I Theughts of death*er.suicide;-or:suicide,attempts

1 A depressive episodeisidiagnosed it five"ersnore ofthiese, Sympioms
last moest ol therday, nearly every day, fermagperiod of-2.weeks-or:
loneenR




Mood.Swings. & Symptoms of Psychosis

Severe episodes of. mania or depression can,include
symptoms ofipsychosis (or psychotic symptoms).
Common psychotic.symptoms are hallucinations and
delusions.

Psychotic-symptoms in"bipolar disorder tend.to reflect
the,extreme mood state at the time (are mood
congruent:

People with bipolardisorder whohave these
symptomsiare.sometimes-incorrectly-diagnosed-as
having schizophrenia.




Bipolar Disorder and:Suicide

1 Bipolamdisorder, can result intan‘increased
risk of suicide.

1 This-inGreased riskiseems, to be higher
earlier in the-course ofthe,illness.

1. Recognizing=bipolar disorder earnly and
learning how,best to manage 1t-may
decrease the suicidal risk.




Suggestions of.Suicidal, Risk

talking about feeling suicidal or wanting to.die

feeling hopeless - nothing will 'ever change or. get better
feeling helplessi-.nothing,l do makes any difference
feelingilike a burden to.family.and friends
alcoholor.drug,abuse

putting affairs in“orderor giving away possessions to
prepare forione's death

suicide.note

putting oneself in situations where.there is-a-danger-of
being killed




Bipolar Spectrum Disorders

1 ltmaybe helpful tothink of the various mood
statesin bipolar disorder as'a spectrum or
continuousrange.

1 At-ene‘end is severeidepression;above which,is
moderate-depressionandsthen mild:low mood.

1 Thisamild low mooediis,often shert-lived (it is
termed "dysthymia” when-itis chronic.

1 Then'there,is hormal orbalanced-moeod, above
which comes hypomania.(mildto-moderate
mania), and then severe mania.







Bipolar Disorder. Mixed\States

1 Symptoms,of mania andidepression may.,Ooecur.
tegether in‘what,is calleda mixed state.

1 Sympioms,.of a mixedystate efteninclude
agitation, troublessleeping, significantchange in
appetiteppsychosis;-andssuicidalithinking:

1 Thissmay.be accompanied by a-sad, hopeless
mood while feelingextremely energized.




Diagnosis of Bipolar DisordernSubtypes

The classic form of.the disorder involves recurrent
episodes of both mania and depression (Bipolarl).

Ilplsome cases thepersonwnever develops.severe
mania, but experiences, milder.episodes of
hypomania that alternate with depression (Bipolar il).

When four or more‘episodes ofillness.occur within'a
12-month,period, a personiis said to,have.rapid-
cycling bipolaridisorder.

Some people experience'multiple episodes within a
single week, or evemiwithin a single.day.

Rapid cycling tends to develop later in.the course of
illness andiissmore common among women than
among men.




Adolescent Bipolar Disorder

I Bipolar diserder can emerge in‘early .
childheod but'may noet.be clearlyidentified
untifadolescence

1'Mothers oftenireportthat as,children they.
weretextremely difficult te.soothe and slept
erratically.

1I"They. seemed-extraordinarily.clingy - and, from
a very young,age, oftendisplayed
uncontrollable, seizure-like-tanirums,orrages
out oi proportion to anyevent.

I These severe tantrums often,.appear.to be
without-provocation.




Frequencyrof Adolescent Bipolar Disorder

1"Prevalenceiis largelyaunknoewn, as thereiare no well
accepted criteria for'thexdiagnosis of Adolescent

Bipoelar disorder

1-.Thelbest guess'is that the disorder.occurs at least
as often aspadult bipelaridisorder. (e.g:, about-1%)

1 May bessignificantly undersdiagnoesed,. in
adolescents.




Frequency. of,Adolescent Bipolar Disorder

1 It Is'suspected,that a significant number of
adolescents diagnesed withtADHD atan‘early age

actually have early-onsel bipolar disorder instead
of<(eraleng with) ADHD.

ImAccording to-the"American Academy of Child and
Adolescent,Psychiatry;-Up.to one=third-of children
andradolescents with-depressiverdisorders-may
actually have earlyronset of bipolar disorder:

*20:10.40 7 of adults with Bipolar Disorder reporta
childhood onset of symptoms.




Adolescent\Bipolar Disorder:
Clinical Presentation

1 As withyadults, Bipolardisorderin adolescents\is
vieweda serious mentaldisorder

I~GCharacterized by recurrent. episodes of
depression, mania, and/or.mixed symptom

states;




Adolescent Bipolar isorder:
Clinieal Presentation

1 While older adolescents often have a clinical
presentation that is somewhat similar. to that
Seen with,.adults:




Adolescent Bipolar isorder:
Clinieal Presentation

1 Most cases of'adolescents with bipolar
disorder-de net present with the sudden
or-acutesenset often, found with adults.

I'Moest.do not showsthe Improvement
between episoedes, oftensfoundwwith aduit
bipolar disorder.

1.\With-adolescents the symptomronset may
be.more. insidious.




Adolescent Bipolar isorder:
Clinieal Presentation

1 With children,

— Initial sympioms of the.disorder'can be depressive in
nature
L\WVithi these being confused with and treated as MDD.

— In other-easespADHD like symptoms appear first
1Lwith these symptomsibeing followed,later'by a full'manic
episode;

1 Unlike adults - adolescents in-aimanic'state. are
more likely to benirritable and-prone to-destructive
outbursts than to be elated oreuphoric.




Adolescent Bipolar Disonder:
Clinieal Presentation

1 Adolescents more.often show
and rather than clear
manie,or clear'depressive episodes, and
—an " thatus
a:mix of mania-(or*hypomania)and depression’.

1_The rapid andssevere cycling.between moods
producesichronic irritability.and few:elear
periods of wellness between,episodes.




Adolescent Bipolar Diserder:
Clinical Presentation

Depression and dysphoria are:an almost constant part
of pediatric bipolar diserder.

Asinoted earlier, hyperactivity is ofteni the first
manifestation_of early-onset bipolar-disorder.

When adolescentsiare initially'seen because of bipolar

symptoms,
— approximatelyi90%. of early-onsetrand
— 1 30s%.0f adolescents withsbipolar disorderrmeet criteria for'a
diagnosis of ADHD.

Comorbid conduct disorder is common.




Bipolar-Disordervs.,\ADHD

Bipolar Disorder (Mania) ADHD

Morertaltkative thantusuali o . Ofitén talksiexeessively
pressute torkeep, talking I8 eltenneasilyidiStracted by
Distractibility: extranconssstimuli
Iferease,1n goal directed . s ofitcn “onttie co orRbiten
activity=eL psyibfmiotor agitation acts as iy “driven by a moters

Differentiation: Elated mood, Grandiesity, Decreased

need for sleep, Hypersexuality, and Irritable mood.
Hart (2005)




Adolescent Bipolar isorder:

Comorbidity
I Atténtion Defteit Hyperactivity Disorder (ADE D)
— Betweem60 - 80%0 display symptoms
1'Oppositional Defiant Diserder (ODD) & Conduct
Diserdem(GD)
— 70 -73%

1 SubstaneesAbuse (adolescents)
—40.- 50%

1 Anxiety Disorders
— 39-40%




Adelescent,Bipolar-DiserderiGenetics

1 Bipolar Disorder has a heavy genetic
loading

I'lanthe general population, a conservative
estimatetef,an individual's«isk.of bipolar
diserder is about.2 %.

LMore than two=thirds of these with, bipolar
disorder haveat,least one-close relative
with the disorder or with unipolar-major
depression




Adelescent,Bipolar-DiserderiGenetics

1"VWhen onexyparent has bipolar.disorder, the risk to
eachiehild is about15= 30 %

1 \When beth parents have bipolar disorder; the risk
Increases to 50 —75 %

1 The risk-to_siblings and fraternal twins=15— 27-%
1 The'risk.in identicaliwins is approximately. 70:-%




Etiology :What.is Inherited?

1 A significant'question'is What is Inherited:??
1 The answer is not.entirely.clear, but....

It's believed this_condition Is caused by an imbalance In
neurotransmitters:
a.Jow or. high level of'a,specific_neurotransmitter such
as serotonin, nhorepinephrine or‘dopamine isithe likely
cause.

Others have suggested that it is an imbalance of these
substances that may-be the problemy,
Here, a st)ecﬂ{lc level of a neurotransmitter may not as
important as its amount_in relation to,the other
neurotransmitters. _ \
Still other studies have, found evidence that-a:change in
the sensitivity of the receptors may.be the-issue.

It seems ||ke|¥1 that'the neurotransmitter system is at
least part of the cause:of-bipolar disorder, but further
research. is still needed to define its exact role.




Eticlogy of Bipolar Disorder
Environmental Factors

1 That more than hereditany is invelved in.Bipolar
Disorderis indicated by theact that.in studies
InVelving identicahtwins,raised.in the,.same home,
onetwin'semetimes develops, bipolar disorder:
while onedoesmnot .

1 Here'ltlis, suggested-that,environmental factors
may play a rolesin.bipolardisoerder.

1 For somejstiesses such as.a deathin.thedfamily,
divorce, or other traumatic,events-seem to-trigger
a. first episode of: mania or depression:




Eticlogy of Bipolar Disorder
Environmental Factors

1 Pubertysmay trigger the disorder imadolescent
females.

1Siressful life'events. can lead 1o the onset
—_Once,the disorderis triggered and progresses, it.seems to
develop ajlife of its own,
— Once theeyclebegins, a psychoelogicaler pathophysiological
proct:_ess takes over.andyensures thatithe disorderwill
continue;

1.1 he best explanatien, for this disorder seems to.be
reflected in.the

1 Genetics PLUS environmental percipients.




Treatment of Adolescent Bipolar Disorder

I Treatment'ef adolescents with bipolar disorder

IS'generally similarte aaults with this disorder.

— Less'is knewn about.the effectiveness & safety of the
medications; used.

=-LIthiim,appears to frequently.have,a strong
prophylacticieffect againstymania, andis sometimes
used with adolescents.




Treatment of Adolescent Bipolar Disorder

1 As'with adults, anti-convulsants are ofteniused to

control rapid cycCling and:aggressive behavior.

— Depakote —an anti-convulsant — used to.control
rapid cycling.

— Tergetol— an anti-convulsant — has anti-manic and
anti-aggressive,qualities.

—Other_anti-convulsants (Neurontin, amictal,
Topamax)

Sometimes,these are used.in combination . with
Lithium.




Jreatment of Adolescent Bipolar
Disorder

1"As with adultsycertaimantipsychotic drugsimay.
alsobe used to control'symptoms.

Included here are atypicalantipsychotic
medications,such as Clozaril®, Zyprexa®,

Risperdal®,and ‘Seroquel®:

1 Such drugsthave been-shown {0 sometimes
functionsas.mood stabilizers in cases were.drugs
like lithium and anticonvulsants may._notwork

I Theyrarexused.to deal with acute mania, and/or
to treat psychotic. depression.




Issues in the Pharmacological, Treatment of
Adolescent Bipolar Disorder

1 Bipolar youth often.sequire multiple medicationsifor
mood stabilization, treatmentiof attention
problems;.depression,and'sometimes psychotic
symptoms:

1 There canghowever;Hemwisks withydrug.treatments
I Problems. can arise inseases of-misdiaghesis.

I Sometimes adolescentsiwith undiagnosed:bipolar
disorder-are mistakenly treated for MDDrwith
antidepressants.




Issues in the Pharmacological, Treatment of
Adolescent Bipolar Disorder

1 Treating such adolescent withhantidepressants
(in the absence of asmoaodistabilizer) can
precipitate a manie,episode.

1 In adolescents,with ADHD. symptoms, treatment
withsstimulant drugs(in,the absence.of:a mood
stabilizer) can‘result in maniesymptoms-and/or
Wworsen symptoms.




lssues In Pharmaecological, l\reatment, of
Adolescent Bipolar Disorder

"It s difficult to"determine whichadolescent will
become manic orexperience a worsening of
symptoms.

1 Therels,a greaterlikelihood amoeng adolescents
with a strongamily history, of bipolardisorder.

1 Medication side-effects. in adolescents.

1_Risk of intoxieation with lithium, In ‘adelescents,
l.e. dehydration

1 Risk of metabolic syndrome

1 Severe teratogenic effects in pregnant
adolescents




Additional Treatment Approaches

1 As with adults, treatments in addition to.medication

are often necessary to assist adolescents\with
bipolar disorder and their families.

These Iinterventions may involve

about the nature of adolescent
bipolandisorder-andinyvolving.the family in treatment.

— Insuring.thatithe adolescent receive
.necessary.to prevent them from

fallingebehind academically

— Appropriate classroom accommodations,tohelp. them
function,effectively in‘the.academic-environment.

should

be provided as necessary.




Examples of Educational
Accommodations

Provide student with a safe place and person to go to
when feelingioverwhelmed or stressed

Shortened day (permit late.start as needed)
Priormnotice . of transitions
Consistentschedule

Scheduling the student’s most challenging tasks ata
time of day whenshe/he is bestable to perform

Modified or'shortened assignments

Adjust for medicationneeds;dispensing,.as wellas
plans for addressingside effects (e.g., sedation)

Hart(2005)
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 LEGAL & ILLEGAL SUBSTANCE USE

« LEGAL INTOXICANTS




current legislation
regarding the misuse of the drugs.

. (Oxford Dictionary)



monly used intoxicant is alcohol

x native intoxicating plants historically used by indigenous
cultures

x modern chemical intoxicating substances that have not
been defined as illegal, i.e. many synthetic cannabinoids

and cathinones




« Readily available - online, convenience stores
« Some people prefer the edgier high

« Exploring new experiences

« Not detected in most routine drug tests




tetrahydrocannabinol (THC) JWH-018

CP-47, 497

HU-210







NMS

CENTER FOR

Then




& NMS
Synthetic Cannabinoid Evolution
200 | 201 | 2012 | 2013 | 2018

| AREMAT IEE

JWH-018 AM-2201 JWH-203 PB-22 AB-PINACA
JWH-073 AM-694 JWH-022 F-PB-22 AB-FUBINACA
JWH-019 JWH-081 JWH-018 Cl-analog BB-22 ADBICA
JWH-250 JWH-122 UR-144 MAM-2201 5-F-ADBICA
JWH-200 XLR-11 AKB-48 ADB-PINACA
JWH-210 AM-2233 F-AKB-48 ADB-FUBINACA
RCS-4 AM-1248 5-F-ADB-PINACA
RCS-8 A-796260 AB-001
F-AB-001/STR135
APICA
PB-22
APINACA/AKB48

EAM-2201
THJ-2201
THJ-018




& NMS

LABS |

CENTER FOR
| ANEMATIIEE

XLR11
JWH-073 Methyl UZ;GM 3%
ButylHomolog_ .

2%

JWHO073
4%

JWH250
2%

JWHo081
2%

Oct 2011

1%

July- December 2010 Oct 2011 — April 2012




NMS

CEMNTER FOR
| NINENV8-T LR

Synthetic Cannabinoid Blood

— — Any Analyte

90

68

% Positive
&

23

Feb 2011:
US DEA

\ Controls
5o JWH-018,

IR\ JWH-250

July 2012:

US DEA controls
AM-2201, JWH-

122

April 2013 US
DEA Controls
XLR-11 and
UR-144

-
B =) _ —— o — S—
' v
Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q
2010 2011 2011 2011 2011 2012 2012 2012 2012 20

Source: Data extracted from NMS Labs Laboratory Information Management System . Oc

——JWH-018
——JWH-073
—— JWH-250
——JWH-019
—— AM-2201
——JWH-081
JWH-122
——JWH-210
RCS-4
RCS-8
AM-2233
JWH-022
——UR-144
——-XLR-11




LA NJ

e Acute and chronic human
health effects are now
better documented.

* First deaths reported.



CASE REPORT

« January 2012, Murray et. al described case
report of a 40 year old man with bipolar
disorder

« Was usin itched to ‘bath salts’

BFEF http://www.businessinsider.com/problems-prosecuting-
bath-salts-201 3-8



CASE REPORT

« Shortly after he snorted and injected an
unknown quantity, he became

“aggressive, uncontrollable,
delusional, removed all of his clothing,
and ran outside.”




CASE REPORT

o Police were called

« He struggled with the police exhibiting
strength, violence, aggression

e He was restrained with an electronic control

device and physically restrained in ambulance
T Www.news.com.au




CASE REPORT

« Noted to have labored breathing and was
placed on NRB with 100% O2

 “yelling incomprehensibly”, had dilated
pupils. HR: 164

« Was still not sedated after 2 mg of IM
Lorazepam



CASE REPORT

« In hospital, he was still yelling and aggressive

« Medical records showed routine medications
of quetiapine, methadone, and Temazepam

« HR was down to 91 bpm, BP 100/64



CASE REPORT

« While being transferred from ER stretcher to
hospital bed, he suddenly became quiet and
withdrawn

« Within 5 minutes of arrival to hospital, he
developed bradycardia and then had cardiac
arrest with pulseless electrical activity



CASE REPORT

« He was resuscitated and admitted to the
MICU

« Given IV fluids, and treated for persistent
hypotension

« Developed metabolic acidosis, renal failure,
hepatic failure, anoxic brain injury



CASE REPORT

« 42 hours after presenting, declared brain
dead

http:/./www.d%'ni.g;&/iuk/fsnl-alcohol -drugs

« During evaluation, blood and urine toxicology
were negative for barbiturates,
amphetamines, benzos, cocaine, marijuana,
methadone and opiates



CASE REPORT

o Further specialized testing in tertiary care
center showed positive for MDPV, and

negative for quetiapine.

« Symptoms of MDPV toxicity were consistent
with Excited Delirium Syndrome (ExDS)

Murray BL, Murphy CM, Beuhler MC. Death following recreational use of designer drug “bath
salts” containing 3, 4-methylenedioxyprovalerone (MDPV). J. Med. Toxicol. (2012) 8:69-75.



BATH SALTS IN THE ER

« In April, 2015, Mohsen et al conducted a
survey of ER clinicians experience with Bath
Salts

« Utox confirmation of Bath salts in ER,
impractical because results take several days

http://www.imdb.com/title/tt0108757/



BATH SALTS IN THE ER

« Clinicians need to rely on patient’s self report

« Insurvey, 77% of the 25 ER doctor
respondents did not specifically ask patients
about bath salts use

« 60% of them had encountered bath-salt
intoxicated individuals



BATH SALTS IN THE ER

« Patients mostly male, between 19 and 29
years old and used other drugs as well

e Presentations of agitation,
aggression/violence, and hallucinations.

 |IV/IM tranquilization used

« Most discharged home

Mohsen V, Jerry J, Jeffrey J, Dale RM. Bath Salts in the Emergency Department: A Survey of Emergency Clinician’s Experience witlt
Bath Salt-intoxicated patients. Journal of Addiction Medicine. March/April 2015; 9(2): 94-98.



SYNTHETIC MJ IN THE ER

« In April of 2015, Governor Cuomo issued a health alert warning New
Yorkers of a recent increase in synthetic marijuana (Spike, K2) that sent
more than 160 patients to the ER in a period of about a week in April.

« Thisis 3 years after the governor urged the New York State Department
of Health to issue regulations banning the sale and possession of many
substances used to make synthetic cannabinoids and bath salts in
August of 2012

« Owner and/or employee of an establishment selling these substance
would be charged with possession and a fine of S500, or 15 days in jail,
or a civil penalty of up to $2000 per violation

Albany Press Office, Governor Cuomo Issues Health Alert: |llegal Synthetic Marijuana
Sends
more than 160 New Yorkers to the Hospital since April 8. April 17,2015



SYNTHETIC MJ IN THE ER

e In August of 2015, Governor Cuomo expanded the list of
banned substances found in synthetic marijuana

« Between June 7 and August 1, 2015, Emergency room
visits in NY were ten times what they were in that period
last year.

http://www.mytwintiers.com/news/local-news/nys-health-
department-expands-list-of-banned-substances-in-synthetic-
cannabinoids, NYS Health Department Expands List of banned
substances in synthetic cannabinoids. August 6, 2015



http://www.mytwintiers.com/news/local-news/nys-health-department-expands-list-of-banned-substances-in-synthetic-cannabinoids

SYNTHETIC MJ IN THE ER

« CNN reported on August 4, 2015 that a surge
of synthetic marijuana over the summer have
caused overdoses and crime.

e Police chiefs met in Washington to discuss

developing field tests to detect synthetic
marijuana

Perez E, Prokupecz S, Bruer W, Summer surge of synthetic marijuana causes overdoses, crime. CNN August
4,2015



SYNTHETIC MJ IN THE ER

« Survey of 35 major city police departments
across U.S found that 30% of violent crimes
related to synthetic MJ use

~ POLICE

http://www.mapleshade.com/police/

Perez E, Prokupecz S, Bruer W, Summer surge of synthetic marijuana causes overdoses,
crime. CNN August 4, 2015



DEATH BY SUICIDE

« David Rozga killed himself in 2010 after taking

synthetic marijuana. According to his father,
he had told a friend “that he felt /lkehewas

In hell”

Salter J, Suhr J. Synthetic drugs sent thousands to ER. NBC News. April 6, 2011.

http://www.csindy.com/coloradosprings
/incense-
nonsense/Content?oid=17861 48



DEATH BY SUICIDE

« He had no documented history of depression

« After getting high on K2, he got a shotgun and
killed himself

Salter J, Suhr J. Synthetic drugs sent thousands to ER. NBC News. April 6,2011.

http://www.drugabuse.gov/publications/drugfacts
/k2spice-synthetic-marijuana




DEATH BY SUICIDE

In 2011, Jarod Moody shot himself in the head
with a pistol he took from a friend.

He had been sober from his former drug of
choice, Dilaudid

Hospital toxicology negative

Later discovered he was on “lvory Wave,” A
bath Sa It Braiker B. ‘Bath Salts’: Cracking Down on a

Dangerous Legal High.
www.abcnews.go.com Jan. 13, 2011



SUICIDE-MURDER

« Army Sergeant David Stewart of Spanaway
Washington killed his wife, Kristy Sampels and
their 5-year old son, Jordan, and then shot

himself in front of a state trooper in April
2011.

Clarridge C. Drug may have been behind the murder-suicide of
Spanaway family. Seattletimes.com April 22, 2011



SUICIDE/MURDER

« Coroner Gary Warnock found granules of bath
salts in Stewart’s car and in the home.

« A 500-mg jar of “Lady Bubbles” brand bath
salts found in pocket

——

¥
2 -;—,”‘{;z/_“ http://www.dallasobserver.com/news/texas-
FOHOOH

house-bans-crack-y-bath-salts-get-your-lady-
bubbles-while-you-can-7112276

\—/



SUICIDE/MURDER

« Toxicology results showed that both Sgt.
David Stewart and Kristy S. Sampels had
methylenedioxypyrovalerone (MDPV) in their
systems at the time of their deaths.

. KRISTYREA
™ &DAVID STEWART

> =

i

Mulick S. ‘Bath salts’ found in bodies of Washington murder-suicide victims. www.mcClatchydc.com June 14, 2011



http://www.mcClatchydc.com

MURDER UNDER THE
INFLUENCE




MURDER UNDER THE
INFLUENCE

« Spires, 18, arrested for robbing passengers
and stabbing 24 year old Kevin Sutherland on
the Washington Metro on July 4, 2015.
Sources suspect synthetic MJ but unclear.

Judge ordered psych exam

http://dcist.com/2015/07/charging_documents_paint_a_grisly_p.php




MURDER UNDER THE
INFLUENCE

« In Cranford, NJ, William J. Parisio (Bill), a 22 year old
college student at Rutgers allegedly killed his longtime
girlfriend, Pamela Schmidt in 2011

o Bill had drug problems and had been in rehab. He also
had bipolar disorder according to the media, that his
mother claimed was made worse by “bath salts.”

@/ www.nj.com/news/index.ssf/2011/03/rutgers_student_ac
cused_of_kil.html




BATH SALTS AND VIOLENCE

August 23, 2015, Daily Mail reported that an ex-
convict in Idaho city while on bath salts,
assaulted five people.

« Sean Daniel Carnell, aged 23:

- attacked a construction worker with his own
shovel (;3

Daily Mail reporter, Ex-con on ‘bath salts-fueled rampage assaults five pé_zbﬁe“, kicks a dog and pushes
over a man in a wheel chair in 90 minutes of random violence, Daily Mail. August 23, 201 3.



BATH SALTS AND VIOLENCE

« kicked a little boy’s dog
« beat a skateboarder

« choked a woman and may have burned down
her apartment

e grabbed a man in a wheelchair and tipped
him over and left him in the street

Daily Mail reporter, Ex-con on ‘bath salts-fueled rampage assaults five people, kicks a dog and pushes over a manin a
wheel chair in 90 minutes of random violence, Daily Mail. August 23, 201 3.



BATH SALTS AND VIOLENCE

e In Orland in June 2015, Christopher Wells assaulted
four people and claimed to have killed his mother,
although she was later found to be fine.

o Police found “294 hypodermic needles, drug

paraphernalia and a usable amount of bath salts,
cocalne, and marijuana” in his house.

=\
4 L"
http://www.pressherald.com/2015/06/17/orland-man-arrested-on-drug-assault-charges/ Orland man on bath salts

attacks four people, police say. June 17,2015


http://www.pressherald.com/2015/06/17/orland-man-arrested-on-drug-assault-charges/

DEA CONTROL

« September 7, 2011 the DEA used it's emergency scheduling
authority to temporarily control Mephedrone, 3, 4,
methylenedioxypyrovalerone (MDPV) and Methylone) to protect

the public from “imminent hazard posed by these dangerous
chemicals.”

« Possessing and selling these chemicals or the products
containing them illegal in the U.S of at least one year while
further research.

« As of May 7, 2014, DEA classified “bath salts” as schedule 1 (high
potential for abuse, and no medical uses), meaning penalties for

possession and sale.
http://www.dea.gov/pubs/pressrel/prO90711.html

http://circanews.com/news/dea-bans-bath-salts



LAWS BANNING

« Many states have already banned NPS. However, chemists
alter the molecular structure slightly, staying ahead of the ban.
DEA started putting strains of synthetic marijuana on list of
scheduled 1 drugs since 2011. In January 2015, put 3 more on

the list.

e In August of 2015, Boston Mayor, Marty Walsh signed an
ordinance outlawing the possession, sale, manufacturing and

distribution of synthetic marijuana

« Boston police would have the authority to enforce a $300 fine
for each violation

Hoover, A. Synthetic marijuana now banned in Boston. Boston.com
August 14, 2015.



LAWS BANNING
G

THE WHITE HOUSE
WASHINGTON

« According to www.whitehouse.gov:

o At least 43 states have taken action to control
one or more synthetic cannabinoids

o At least 44 states have taken action to control
one or more synthetic cathinones.

https://www.whitehouse.gov/ondcp/ondcp-fact-sheets/synthetic-drugs-k2-spice-bath-salts


http://www.whitehouse.gov

LAWS BANNING

Past-Year Use of lllicit Drugs by
High School Seniors (percent)

Synthetic Marijuana - 11.3

Hallucinogens -4.8
Salvia -4.4

MDMA (Ecstasy) . 3.8

Cocaine l 2.7
0 1

0 20 30

Sourca: University of Michigan, 2012 Monitoring the Future Study




WILL LAWS BANNING Hywine

Drug Policy Alliance.

We envision new

drug policies grounded in
science, compassion,
health and human rights.

New York State Senate introduced a bill that would criminalize
the sales of synthetic marijuana in August 2015.

Kassandra Frederique, Policy manager at the Drug Police
Alliance argued that criminalizing use of synthetic cannabinoids
and bath salts will “only make it harder to regulate the these
substances and harder for people who struggle with their use
to get help.

Suggested prevention and harm reduction education,
regulation, and control

Drug Policy Alliance, New York Returns to Failed Drug War Approaches to Address Synthetic Cannabinoids,
www.thedailychronic.net. August 13, 2015



http://www.thedailychronic.net

WILL LAWS BANNING HELP?

« Van Amsterdam et al (2015) looked at 25 experienced
drug users in 2012 in the Netherlands. Prevalence of
NPS use low

« One finding was that the legality of the NPS was not
Important.

 Already used ecstasy, cocaine, etc. More interested N ceiving fore
experlmentmg et-cannabis-the-3-most-deadly-drugs-

are-completely-legal.html

« Speculated legal status more significant for populations
regularly tested for substance use: athletes, military
personnel, etc.

Van Amsterdam JGC, Nappen T, Keiman D, Haanschoten G, Korf D. Exploring the Attractiveness of New Psychoactive Substances
(NPS) among Experienced Drug Users. Journal of Psychoactive Drugs. July-August 2015. Vol. 47(3).



WILL LAWS BANNING HELP?

« Winstock and Wilkins discuss the challenge of policy

makers to keep up with the constant/rapid changing
of molecular structures of NPS

« As well as the wide distribution which has increased
in the last few years.

« NPS have been around for decades. What:hasstaviaiibrary.org/events/i
changed has been their diversity, potency, and‘the”
internet: “drug market without borders”

Winstock A, Wilkins C. ‘Legal highs’ The challenge of new psychoactive substances. Transnational institute Series on Legislative
Reform of Drug Policies Nr. 16 October 2011.



WILL LAWS BANNING HELP?

« Decrease in the supply of MDMA and purity of
ecstasy and cocaine also contributed to increase in

seeking synthetic compounds with similar effects
especially in UK

« Also marketed as “safer” alternatives to illicit drugs

« Discussed advantages and disadvantages to
criminalization of NPS and alternatives

,-“R\ ‘\
g N5 http://www.vpul.upenn.edu/alcohol/ecsta
: sy.php

Winstock A, Wilkins C. ‘Legal highs’ The challenge of new psychoactive substances. Transnational institute Series on Legislative
Reform of Drug Policies Nr. 16 October 2011.



WILL LAWS BANNING HELP?

A few other approaches besides criminalization:

Legal sale with age, place of sale and advertising
restrictions

http://thompsonhall.com/minnesota-
medicinal-marijuana-lawyer/

Restricted sale without medical supervision

Restricted sale with medical supervision

Winstock A, Wilkins C. ‘Legal highs’ The challenge of new psychoactive substances. Transnational
institute Series on Legislative Reform of Drug Policies Nr. 16 October 2011.



WILL LAWS BANNING HELP?

« Prohibition with civil penalties (i.e. fines)

e Prohibition with diversion and education
options

« Prohibition with criminal penalties

Winstock A, Wilkins C. ‘Legal highs’ The challenge of new psychoactive substances. Transnational institute Series on Legislative
Reform of Drug Policies Nr. 16 October 2011.
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in legal retail outlets as “herbal incense” or “potpourri.”

-Most popular among young people.

-Labeled “not for human consumption” to mask their intended
purpose and avoid Food and Drug Administration (FDA) regulatory
oversight.




2 common name

« Other names include K2, fake weed,
Yucatan Fire, Skunk, and Moon Rocks




. - after more than 160 patients were hospitalized following synthetic cannabinoid use in under
two weeks in mid April, 2015.

« -Users can experience anxiety and agitation, nausea and vomiting, high blood pressure, shaking and seizures, hallucinations and paranoia, and
they may act violently.



http://www.aapcc.org/alerts/synthetic-cannabinoids/
http://www.governor.ny.gov/news/governor-cuomo-issues-health-alert-illegal-synthetic-marijuana-sends-more-160-new-yorkers

K2

Spice Gold

Spice

Spice Diamond Yucatan
Fire

Solar Flare

K2 Summit

Genie

PEP Spice

Fire n” Ice

Bliss

K2 Blonde

K2 Standard

Dank

Demon Passion
Ninja
Ono Budz

Panama Red Ball

Puff
Sativah Herbal

Ultra Chronic

Vodoo Spice

Aroma

Blueberry Haze

Hybrid Magma

Zombie World Bad-to-
the-Bone

Blaze

Dark Night Earthquake

Berry Blend

The Moon

G-Force

Bombay Blue
Berry Blend

Black Mamba
The Moon

Smoke Hawaiian

Smoke Skunk




-New York State health alert lists other common names:
Blonde, Summit, Standard, Blaze, Red Dawn X, Citron,
Green Giant, Smacked, Wicked X, AK-47

« - The Maryland notice lists several chemical compounds in materials from
crime labs, including MAB-/AB-CHMINACA, FUBINACA, FUB-PB-22, and XLR1






plant
« Other names include jewelry cleaner,

plant food, and phone screen cleaner




increased sex drive

e Paranoia, agitation, and hallucinatory

delirium




. -Refer to hundreds of compounds with unpredictable effects

. -Are 10 to 50 times more potent than cocaine in their ability to
increase dopamine in the brain

. -Are dangerous, deadly, and unpredictable



naked and was subdued by police

e Found with a package labeled “jewelry

cleaner”




lac symptoms (tachycardia,
hypertension, chest pain)

e Excited delirium




ntercourse with

a tree stump



« The synthetic cathinone products marketed as “bath salts”
to evade detection by authorities should not be confused
with products such as Epsom salts that are sold to improve
the experience of bathing. The latter have no psychoactive

(drug-like) properties.




USERS

X “Bath Salts” rela son Control Centers:
Over 1,400 ¢ 01 in all of 2010

EXPOSURES

Jan. 1, 2013, to Oct. 31, 2013







synthetic cathinone

WS reports.

Alpha-PVP is chemically similar to other synthetic cathinone drugs
popularly called "bath salts.”

White or pink, foul-smelling crystal that can be eaten, snorted,
injected, or vaporized in an e-cigarette or similar device.

Vaporizing, which sends the drug very quickly into the
bloodstream, may make it particularly easy to overdose.

It can cause “excited delirium”


https://www.drugabuse.gov/publications/drugfacts/synthetic-cathinones-bath-salts

« Particularly problematic in Florida

« Eaten, snorted, injected, or vaporized




allucinations

o Violent aggression and self-injury

e Deaths by suicide and heart
attack




/ere paranoia and
hyperstimulation

e TOXx screen at local ED is
negative




ames — lvory Wave, Bloom, Clound Nine, Lunar
Wave Vanilla Sky, Scarface

« Street Names — meow meow, molly, gravel, flakka,
crackmeth

e« Chemical Name —-MDPV, mephedrone, alpha- PVP, ...



Close up qf khat



1. Amphetamine related / stimulant activity

2. Serotonergic effects / hallucinations



Amphetaminerelated

compounds




\ ’d

Mephedrone Methyl H 4-Methyl H H
Methylone (Bk- .
VIDMA) Methyl H 3,4-Methylenedioxy H H
Butylone Methyl H 4-Methy| Methyl H
(Bk-MBDB) Y Y Y
Pyrovalerone {pyrrolidino} 4-Methyl Ethyl H

MDPV {pyrrolidino} 3,4-Methylenedioxy Ethyl H



Excitement

Euphaoria

Tachycardia

Increased pupil size

Rapid Speech

Motor Restlessness

Anxiety

Paranoia

Mood Changes

Withdrawal/Depression

Delusions

Hallucinations

Seizures/Convulsions

Death
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14.6%
| 14.6%
S 5%
4.7
4.7
3.3% |
2.8%
2.3%
1.9%
4%
8O %
B5%

12.0% 16.0%

analytes in the Expanded Bath Salts & Stimulants Panel (8756B). Alpha PVP was outside the scope of
the assay prior to 7/2013 updates; positive results were verified by secondary analysis. Since the
updated scope with alpha PVP, there have been 31 positives in 362 blood cases for alpha PVP.
Confirmed positive cases (n=145) included methamphetamine and amphetamine; of the 213 positive
analytes, methamphetamine and amphetamine were 41.4% of the positives.
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1.54%

1.54%

1.54%

0.77%

4-MEC  [0.77%
Pentylone [0.77%
3-FMC  0.77%
Methedrone 0.77%
Mephedrone 0.77%
Naphyrone 0.77%

0%

Source: Of the 459 blood samples submitted = NMS Labs in 2014, 28.3% samples
were positive for 1 or more analytes in the Expanded Bath Salts & Stimulants Panel
(8756B). Confirmed positive cases (n=130) included methamphetamine and

amphetamine; of the 198 positive analytes, methamphetamine and
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8756 Blood Positives January-July 2015

34.3% Positivity Rate=Alpha PVP and Ethylone are the biggest culprits

Alpha-PVP “ 37%

Ethylone || 2%
Mitragynine N 9%
moma N 7%
mMoA N &%

Methowetamine | 525
szr [ -2
TEMPP D ~2%

Methylone | ~1%4

pmas Il 1%
s [ ~1%
pezP I ~1%

2c-1 [ ] ~1%

0,003 5.00% 10008 15008 20.00%% 25.00% S0.00% 35.00% 400005

Source: Of the 300 blood samples submitted to NMS Labs in between Jan and July 2015 priorto new scope launch, 34.3% samples
were positive for L or more analytesinthe Expanded Bath Salis & Stimulants Panel (E756B). Confirmed positivecases (n=103)
included methamphetamine and amphetamine; of the 138 positive analytes, methamphetamineand amphetamine were28.3% of
the positives.










« Active compoundis -

« alpha-pyrrolidinovalerophenone (Alpha PVP, a-PVP, a-
pyrrolidinopentiophenone)



@ $3-5.00=5$30,000. to $50,000

juires 10,000 sales....
. Back to the streets



Top ren J> Counties

125 250 375 500 625

o

orensic Laboratory Information System (NFLIS)
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June 1-30 341 11.36 19
JUIV 1-31 342 11.03 Broward Imperial North Coral
General Point Broward Springs

Aug.1 - 20 199 9.95 MC MC MC MC




September 2014 — August 2015



September 2015 Update

Now seeing alpha-PHP
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PX1
PX2
SF-AMB

SF-ADB
EG-018




- Paranoila

- Hallucinations

- Lead to violent aggression and self-injury



eart attack.

- Malignant Hyperthermia - dangerously raise
body temperature (similar to NMS).

- May lead to kidney damage or kidney failure.
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Accused In Pamela Schmidt's
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High
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A Rutgers University student has been charged in
the death of another student, whose badly beaten
body was discovered Sunday.

William "Bill" Parisio, 23, was charged Monday
with the murder of 22-year-old Pamela Schmidt,
reports CBS.

According to the Daily Targum, Parisio's mother
discovered Schmidt's body in her basement on
Sunday afternoon, after the young woman had
spent the night at the Parisio household. An
autopsy by the county medical examiner confirmed
that Schmidt had been dead when found. Officials
ruled that she had been the victim of a homicide.

According to the Newark Sfar-Ledger, Schmidt and
Parisio had been dating for four to five years. She
was to graduate from Rutgers in May with degrees
in psychology and labor studies and had plans to
pursue a master's degree at the university next fall.

Parisio's mother told the Star-Ledger that her son
had withdrawn from Rutgers this semester due to
his struggles with drugs. He was slated to check in
to rehab on Monday.

She added that her son had been diagnosed with
bipolar disorder at the age of 19, but that he had

rarely been violent. She believes that his use of mephedrone, commonly referred to as bath

salts, drove him to a paranoid state.




Bath Salt Drugs Found On Man In
Murder-Suicide

Sister Suggests ‘Bath Salts’ Could be
Behind Blue Springs Murder-Suicide

Posted on: 5:42 pm, June 6, 2012, by Kim Byrnes, updated on: 05:44pm, June 6, 2012
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By GENE JOHNSON : 04/22/11 06:22 PMET : AP
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Read more » Bath Salt Drug Murder , Bath Salt Drugs , Bath Salt Murder , Bath Salt Suicide , Bath Salts
, Bath Salts Suicide , Health News

SEATTLE -- Authorities are investigating whether a Play video
Washington state soldier had been using synthetic
drugs packaged as bath salts before he shot and . .
killed his wife and himself during a high-speed car -UX

J

SHARE THIS STORY

chase near Olympia this month.

¢
22 76 20 0 Thurston County Coroner Gary Warnock said 1.:*:;3‘ . k‘x«
Friday that Sgt. David Franklyn Stewart had 500 . :

m 3+ mg of "Lady Bubbles" bath salts in his pockets

Get Health Alerts when his body was recovered from his car, and BLUE SPRINGS, Mo. — It's like sniffing demons up your nose. That's how Tonya Scott

some of the powder was found in the vehicle and describes the drug known on the street as bath salts. Scott is the sister of Jessy Letellier, the
m on the roadway as well. It will take weeks for a man involved in an apparent murder-suicide that left two adults and two young children
toxicology report to come back from a lab in dead in Blue Springs. And Scott thinks the drug may be to blame.
Submit this story G .(;.;.3 Q Pennsylvania that can detect whether Stewart or

- his wife, Kristy Sampels, had inhaled the drugs Jessy Letellier, 23, his 22-year-old girlfriend Lindsey Money, their two-year-old daughter
before their deaths on April 5. Jazmine and her four-year-old sister Shenayah were all killed in May. Lindsey’s mom found
all four of them dead in Lindsey’s duplex. But what Scott found may shed some light on that

After the chase, the couple's 5-year-old son was found dead in their Spanaway home, suffocated
with a plastic bag at least 2<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>