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Dr. Campbell doebave financial or other relationships to
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UpToDate—Co-Author “Pharmacotherapy for schizophrenia: Long
acting injectable antipsychotic drugs”

SunovionPharmaceuticals Ine-Speakers bureau
None of which will be discusséoday



Objectives

ldentify newly approved psychiatric medications and recent
changes made to the United States Pharmacopela

Review new guidelines and pipeline treatments for the
treatment of mental iliness

Briefly review the use and evidence for useafnabidiol
(CBD) products to manage mental health disorders



New/Newer Medications of Interest

The Long Road to a
New Medicine
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Is There Anything New Out There?

Medications I'd like to talk about today
Dasotraline
Esketamine
Lumateperone
Droperidol



Dasotraline (SEP-225,289)

Serotonindopaminenorepinephrine or Triple reuptake
iInhibitor (SNDRI)

Originally evaluated for treatment of major depressive
disorder (no longer)

Submitted for review by the FDA for:

Treatment of ADHD in children > 6 years

Treatment of ADHD in adults

Treatment of binge eating disorder in adults




Dasotraline

Dasotraline is a Stereoisomer of Desmethylsertraline
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Welch WM, Kraska AR, Sarges R, and Koe BK. Nontricycllic Antldepressant Agents Derlved from ¢ls- and trans -1-Amino-4-aryltetralin. J. Med. Chem. 1984,27:1508-1515.
Slide courtesy of Stephen Saklad, PharmD, BCPP



Dasotraline

Comparison of Triple Monoamine Transporter Inhibition

Centafadine (EB-1020)1-A 61 386 83+12
Dasotraline (SEP-225,289)2.A8 4 3 15
AtomoxetinelA 0.7 1400 43
Bupropiont.¢ 2300 630 15600

1. Bymaster FF, Golemblowska K, Kowalzka M, Chal YK, and Frank [ Taraz] AL Pharmasdloglcal Characterization of the Morepinephine and Dopamine Reuptaks
Inhdbior EB-1020: Impllcations for Treatment of AthenBlon-Deficlt Hyperactivity Dizordes, Synapse 301 2.66:622-532

Z. Eoblana, K3, Hopkins SC, Sarma K, Gallina W, Ana F, Levy-Cooperman N, Schoedel KA, and Loebsl & Azsezzment of human abuze potentlal of dazotraline
compared to methyiphenidate and plasebo In recreational Stimulant users. Drug and Alcohal Dependence 169 (2016) 2634, fpcdolorg 101018/
Ldnrgaledep. 201 5.10,.0¢9

Primary Uze:

4. Attention Deficit Hyperaciivity Disorder "_",
B. Bullmla

G, Depreszion

Slide courtesy of Stephen Saklad, PharmD, BCPP



Dasotraline

Doses most frequently studied: 4 or 8 mg
Slowpeak: 1012hrs

Long T Y%2: 447°7hrs

Possibly fewer drug interactions?

Most common side effects:

Insomnia, decreased appetite, nausea, dry mouth

Likely to have warning for suicidal ideation
Low abuse potential

KoblanKs, et.alNeuropsychopharmacology?2015; 40:27452
KoblanKs, et.al. Drug and Alcohol Dependence. 2016; 153426



Dasotraline

Sunovion ditches once-rejected ADHD, binge eating program

by Amirah Al ldrus | May 13, 2020 11:20am

“While Sunovionconsiders dasotralin® be a promising,
novel treatment for BED and ADHD, we believe that further
clinical studies would be needed to support a regulatory
approval fordasotralinein theseindications”



Esketamine (Spravato®)

FDA News Release

FDA approves new nasal spray medication for
treatment-resistant depression; available only at
a certified doctor’s office or clinic

rs W
Approved nasal spray giveshopeto “rug, ¢, ;0 ':Te Ney Depreg,
patients with severe depression Y

Janssen Announces U.S. FDA Approval of SPRAVATO™
(esketamine) Clll Nasal Spray for Adults with Treatment-Resistant

Depression (TRD) Who Have Cycled Through Multiple Treatments
Without Relief

Spravato [package insert]. Titusville, NJ: Janssen Pharmacadst Inc.; 2019.



History of Ketamine

kKetamine FDA
approved for
use as an
anesthetic

MNew interest
in ketamine
for depression

Frequency
more well
defined
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Dose Esketamine

approval

finding

Spravato [package insert]. Titusville, NJ: Janssen Pharmacesitiad.; 2019.; Fond et al. Psychopharmacology. 2014.tlshi@orld Journal of Biological Psychiatry. 2014.; Singh et al.
American Journal of Psychiatry. 2016.; FDA Website. Availabhttps://www.fda.gov/NewsEvents/Newsroom/PressAnnoumests/ucm632761.htm.



Esketamine (Spravato®)

Isa noncompetitive Nmethyl D-aspartate (NMDA) receptor
antagonistfacilitates glutamaterelease, increasesignaling of
neurotrophicfactors, and stimulating synaptogenesis
GrantedFast Trackand Breakthrough Therapyglesignations
September2018 Janssen submitted a New Drygplication
Based on five Phase 3 studiesesketaminenasal spray in patients with

treatment-resistant depression
FDA approved March, 201%or the treatment of treatment

resistantdepression in adultsn conjunction with an oral
antidepressant




Esketamine (Spravato®)

Response seen within hours to days

Twice weekly 56mg OR 84mg weekly [56mg or 84mg every othey
First Dose56mg week OR weekly*
Subsequent Doses: *Least frequent dosingneededto
56mg or 84mg maintain remission/response

Schedule Il controlled substance (Clll)

SpravatoRisk Evaluation and Mitigation Strategy (REMS
Monitor for dissociation and sedation for at leashiz
Only approved clinics/pharmacies able to order



Esketamine

August 202adhe US Food and Drug Administration (FDA)
approvedthe supplemental new drug applicatidor
esketaminenasal spray to treat depressive symptoms in

adults with major depressive disorder (MDdd)d acute
suicidal ideation orbehavior

First and only drug to carry this indication



Lumateperone (Caplyta®)

Approved December 2019 for the treatment of schizophrenia
In adults

Second generation antipsychotic (SGA)
Potentially novel mechanism of action?

Dopamine 2 (D) and serotonin 2A (6IT2A) receptor antagonist
Much higher binding affinity for & T2A over D2

Possible effects on D1, D4, NMDA, and glutamate
Metabolized mostly through CYP3A4



Lumateperone

Dosing: 42 mg once daily with food
Lower and higher doses did not separate from placebo trials

Possible narrow therapeutic window or the result of a high placebo
response rate

Side effects
Drowsiness and sedation (24%), nausea (9%), EPS (7%)
Possible advantages in EPS
Appears to have neutral metabolic effects



Droperidol

First generation antipsychotic (FGA) and antiemetic

Butyrophenone(similar to haloperidol)

Mechanism of action, primarily dopamine blockade (D2)
Also causes peripheral vascular dilation

FDA indicated for postoperative nausea/vomiting

Used off label for headaches and undifferentiated agitation

FDA Box warning fa@ Tcprolongation
v &

Wait... Haven't | heard of this before \E



FDA approval 1988
Black box warning added in 2001
Removed from market

Manufacturing restarted in 2019



Safety — QTc Prologation

Class A: “There Is currently insufficient evidence to recommend
for mandating an ECG or telemetry monitoring for doses <2.5 mg
given either IM or IV”

Recommendation based on 5 studiesdobperidolthat used ECG or
telemetry monitoring

Findings of significant QT prolongation were rare
Class B: “IM doses of up to 10 mgladperidolappear to be as
safe and as effective as other medication used for sedation of
agitated patients”

Recommendation based on 6 studies usdrgperidoldoses2.5-10mg
No reported cases dforsades

J Emerg Med . 2015; 49(1): 91-7.



Droperidol

Dosing (offlabel agitation): IM/IV 2.510 mg
Possible advantages In treatment of agitatic “B52"

Quicktime to onset(3-10 minutes) m
Decreased need for repeat doses???
Decreased need for concomitant medication???

Frequency of side effects not well defined on package labelinc

Comparable to haloperidol with possibly slightly lower risk of EPS
but more dizziness and sedation

Lower doses appear safe (1-23.5 mg)




Hot Off The Press:




Sleep Guidelines

Practice Guideline: Treatment for Insomnia and Disrupted

Sleep Behavior in Children and Adolescents with Autism
Spectrum Disorder

Guideline Development, Dissemination, and Implementation
Subcommittee of theAmericanAcademy ofNeurology

Endorsed by:

AmericanAcademy of Sleepledicine
Autism Speaks

ChildNeurologySociety

~ AMERICAN ACADEMY OF

NEUROLOGY.

Societyfor Developmental and Behavioral Pediatrics.




Between 44% and 83% of children and adolescents with ASD

report coexisting sleep abnormalities, adversely affecting daily
functioning

Guidelines are targeted to support primary care providers treating
children with ASD

Recommendations for addressing sleep issues
Caused by medication or other medical condition?
Offer strategies for healthy sleep habits
Referral for cognitive behavioral therapy
Melatonin supplementation



There Is alearth of evidencebased treatments for sleep
dysregulation IPASD
No identified studies examined pharmacologic approaches, and the

identified literature could not inform what population might be most
likely to respond tdreatment

Thebest studies examined pharmacologic treatment with melatonin
and used studyspecific formulations to overcome limitations of
unknown purity in OTG@ormulations

No medications for insomnia are FD&oprovedfor pediatric use



cimldren

However melatonin concentrations in OTC formulations differ, ananso
formulations are contaminated with othgsroducts

Melatoninis the most commonly dispensed hypnotic drug

Look for thesd:>

Pediatricmelatonin safety/tolerability trials are limited but there is no
evidence that shodterm melatonin use has serious advemsents
Adverseeventsinclude:morning drowsiness, increased enuresis,
headache, dizziness, diarrhea, rash, and hypothermia



Endeavor Rx

June 2020, FDAleared digitatherapeutic device to improve
attention function in children with attention deficit
hyperactivitydisorder ADHD)

First gamebased therapeutic granted marketing
authorization by the FDA for any type of condition



First prescriptioronly game-baseddevice indicatedor pediatric
patients ages 8 to12 years old with primarily inattentive or
combinedtype ADHD

Improveattention function as measured by computdased
testing in over 600 children

Intendedfor use as part of a therapeutic program that may
Include cliniciardirected therapy, medication, and/or educational
programs

Most commonadverse events:

Frustration headache, dizzinesemotionalreaction, and aggression



Gastrointestinal synthetic epithelial lining (GSEL)
New oral solution designed to form a biofilm

Targets the small intestine epitheliumlayer of cells that protects
against bacteria and provides main nutrient absorption

ldentified an enzyme (catalase) that can convert individual molecules
iInto polymeric film

Use dopamine to fornpolydopamine
similar to what muscles use to attach to rocks






Liguid system that can help deliver medication over the entire
day, vs. 24 times dally dosing
Tested ompraziquantel(usually 3 times daily dosing)

Able to give once daily¥ Drug remained on intestinal surface longer
and haltlife of the medication was increased by 10 fold

Treating lactose intolerance

Enhanced lactacbreakdown 20 times over baseline
Regulating blood glucose

Effectively created a barrier to glucose absorption






All would legalize medical marijuana to individuals with qualifying
medical condition

Oversight and Department of Brad Bradshaw Division of Liquor
Management Health and Senior Control
Services
Tax 4% 15% 2%
Funding for Veterans’ health Cancemresearch Drugtreatment,
services institute education, and

public safety

All three were passed by voters but only one can be enacted



Legalizes growing, manufacturing, selling, and consuming
marijuana for medical use
Patients must apply to the state
Requirerecommendation fromlicensed prescriber
Qualifying diagnosis
Individuals wantindo growrequire separate licensing
Patients may grow up to 6 plants
Caretakers may grow up to 18 plants



Smoke émif you got em???
DOES NOTnclude recreational use

Must be Missouri resident

Qualifying diagnoses:
Cancer, epilepsy, intractable migraines, HIV/AIDS, terminal iliness,
Ilinesses causing severe muscle spastedilitating psychiatric

disorders, other chronic debilitate diseaseas determined by
physician



As of November 2020, how many states have “legalized”
medical marijuana?



ILLEGAL

Marijuana is classified as a Schedule |
“Drugs, substances, or chemicals are defined as drugs with no

currently accepted medical use and a hjgbtential for abuse”

Examplesheroin, lysergic acid diethylamide (LS)arijuana (cannabis)
3,4methylenedioxymethamphetamine (ecstasypethaqualone, angeyote




THC (tetrahydrocannabinol): the psychoactive component
CBD ¢annabidiol) the therapeutic component

Most medical promise

FDA Approved June of 201Bdidiolex®) for treatment of intractable
seizures (LennoxXzastautsyndrome)

Schedule V controlled substance
These are just 2 of the more than 100 identified compounds
found In cannabis
Concentrations can be HIGHLY variable



Common side effects (>10%): drowsiness, lethargy, fatigue,
Insomnia, sleep disorder, decreased appetite, weight loss,
diarrhea

Serious side effects (>10%): increased liver enzymes, risk of
Infection

Psychiatric effects (1.0%): agitation, irritability, aggressive
behavior

...and this Is with the regulated, well studied, FDA
approved product



Considered herbal product or dietary supplement
No required quality control or good manufacturing practices
What you don’t know can hurt you
Blinded analysis of 20 popular CBD products in California
Only 3 products contained what was on their label
8 products contained less than 20% of the CBD claimed
2 products contained none at all
High levels of potentially dangerous solvents/gases in numerous

Rubin RJAMA 2019



PSYCHOSIS

Multiple studies have demonstrated
an increased risk of psychosis in
cannabis users

Meta-analysedhave shown odds ratios
between 1.4 to 4.8

Findingsare consistent with a dose
response effect:

Frequency of use

Increasedootency

Ageof onset of use (before or after age 16)

LIFETIME DEPENDENCY RISK



Outside of seizure disorders, larger randomized controlled trials
are still sparse

Most evidence Is considered anecdotal but some is promising
2018 study of CBD oll in 60 children with ASD and severe
behavioral problems followed for 713 months

61% reported improved on caregiver CGl scale

51% reported adverse effects _ _
2019 study collected data on 188 ASD patients treated with CBD

83% of those completing the study reported moderate symptom
Improvement

25% reported adverse effects o
Both studies possess significant limitations

https://www.ncbi.nlm.nih.gov/books/NBK423845/doi: 10.17226/Z362



National Academies of Science
report

Use in ASD and associated
comorbid disorders considered to
havelimited or no evidencefor

efficacy

ASD not mentioned as having any
compelling evidence at the time of
report

https://www.ncbi.nlm.nih.gov/books/NBK423845/doi: 10.17226/2#62
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