LIFE
CHANGING
MEDICINE

Stimulants

Michael Lynch, MD

Medical Director, Pittsburgh Poison Center

Assistant Professor of Emergency Medicine, Toxicology, and Pediatrics
University of Pittsburgh

—_._



Objectives

« Understand the pharmacology and effects of stimulants and hallucinogens
* Describe the presentation and treatment of stimulant and hallucinogen toxicity

* Review trends in the use, misuse, and overdose on stimulants, hallucinogens,
and synthetics analogues
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Stimulants and Hallucinogens-Examples

« Cocaine « Gravel

« Amphetamines (phenylethylamines) « Bath Salts

« Cathinones * “N-bombs”

« Lysergic diethyl amide « Methamphetamine (crystal meth)
* Morning Glory « Ecstasy, Molly

 Peyote * Nutmeg

* ‘shrooms * Phencyclidine (Angel Dust)

* Tryptamines
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Variety is the Spice of Life

Synthetic Stimulants and Hallucinogens

seized by DEA in 2018

2C-B

251-NBOMe
25B-NBOMe
25C-NBOMe

2C-H

2C-I

3-MeO-PCP
2F-Deschloroketamine
2-0Ox0-PCE

MMMP
4-Fluoroamphetamine
5-MeO-DALT
5-MeO-DIPT

DEA. 2018 Annual Emerging Threat Report.

CATHINONES

THERE WERE

CATHINOME IDENTIFICATIONS THIS REPORTING

PERIOD. N-ETHYLPEMTYLOMNE COMTIMUES TO BE THE MOST REPORTED

CATHINOME, ACCOUNTING FOR APPROXIMATELY OF THE
IDEMTIFICATIONS.
a-PHP | Of the 22 substances identified, a-PiHP, 4-
TH-PVP | methylpentedrone, M, N-dimethylpentylone
and 4-Cl-a-PVP were seized and identified for
Pentedrone |

M, N-Dimethylpentylone
3,4-MDDMC

4-MEC

4-MeAPP

Methwylone
4'-Methyl-a-PHP
a-PVP

a-PPP

Pentylone
4-Methylpentedrone
Ethylone

4-F-a-PHP

4-CEC

a-PiHP

4-Cl-a-PVP
Dibutylone
MN-Ethylhexedrone
MN-Ethwl pe mtylone

the first time in CY2018.

MN-ethyl-hexedrone was reported for the first
time in CY2018.
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1 PVP = Pyrrolidinovalerophenone
2 PiHP = Pyrrolidinoischexanophenone
| 2 CEC = Chloroethcathinone
PHP = Pyrrolidinchexanophenone
3 PPP = Pyrolidinopropiophenone
3 4-MeAPP = Methylethylaminopentiophe-
3 none, N-ethyl-4'-methylnorpentedrone
MEC = Methylethcathinone
3 MDDMC = Methylenedioxymethcathinone
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Hallucinogenic Stimulant Pathophysiology

« Cocaine, amphetamine-based stimulants, and cathinones
« Direct receptor agonism

 Inhibition of reuptake of biogenic amines
— Serotonin o

- - NH (o] Ha NH
— Norepinephrine ® ’*' <DI:]AT @AF

— Dopamine
« Toxicity Is related to relative effects on each

Cathinone MDMA Amphetamine
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Sarotonin

Dopamine Morepinephring Epinephrine
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Hallucinogenic Stimulant Pathophysiology-Serotonin

« Variety of serotonin receptor subtypes
« Agonism results in euphoria

« Also associated with desired hallucinogenic effects
— Hallucinations are primarily visual and tactile

« Contributes to serotonin syndrome

« Hyperthermia, SIADH with hyponatremia (particularly with MDMA)
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Stimulant Toxicity

Transmitting
« Norepinephrine s
. ~ Do |
— Tachydysrhythmias Packaged
. . . In Vesicles
— Agitation . NN
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— Delirium Y
— Hypertension ot & @
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« Dopamine 2™ st SN See
. ‘\/ } \ a4 oN e —— Cocaine
— Tachydysrhythmias e | L~
— Hallucinations (visual and tactile) B
— Choreathetosis -

Receiving Neuron

http://archivetemp.igscloud.net/NIDA_Notes/NNVol13N2/Brain.html
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Dissociative Agents

« Ketamine, phencyclidine, dextromethorphan, 3 or 4-
methoxyphencyclidine, methoxetamine

 NMDA receptor antagonists
— Dissociated high; out of body
— Can be associated with stupor or agitation
— Analgesic properties
— Horizontal and vertical nystagmus
— Tachycardia and mild hypertension
— Mydriasis




Acute Hallucinogenic Stimulant Toxicity

 Vital signs:
— Hypertension and tachycardia
— HYPERTHERMIA

« Agitation, delirium

« Seizures

* Risk of intracranial hemorrhage, myocardial infarction and dysrnythmia
 Rhabdomyolysis

« Metabolic and/or respiratory acidosis

* Mydriasis

« Diaphoresis
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Treatment of Hallucinogenic-Stimulant Toxicity

Control agitation and/or seizures
— Benzos, titrated to effect
— Barbiturates if benzos are unsuccessful

« Airway management as needed

Once adequately sedated, additional cardiovascular
management

— Avoid unopposed alpha blockade (isolated beta blocker use)

— Nitrates and/or dihydropyridine calcium channel blocker (e.g. nicardipine)

Choreoathetoid toxicity (aka “crack-dancing”)
— Haloperidol for potent dopamine receptor blockade

Cooling
Crystalloid resuscitation

uUupPM
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Substances Associated with Overdose Deaths
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Stimulant and Cocaine Related Overdose Deaths

Figure 6. National Drug Overdose Deaths Involving Figure 7. National Drug Overdose Deaths Involving Cocaine,
Psychostimulants With Abuse Potential (Including by Opioid Involvement
Methamphetamine), by Opioid Involvement Number Among All Ages, 1999-2017
Number Among All Ages, 1999-2017
25,000 B Psychostimulants 25,000 B Cocaine
=a=Psychostimulants and Any Opioid —+—Cocaine and Any Opioid
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https://www.drugabuse.gov/related-topics/trends-statistics/overdose-death-rates

Stimulant Purity and Availability

Figure 47. U.S. Cocaine Indicators and Colombia Export Quality Cocaine Production,
based on 2007 Value, 2007-2017.
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ation. 2018 National Drug Threat Assessment. Accessed at:
RilARe=0fiRal%20low%20resolution.pdf on 7/15/2019.



https://www.dea.gov/sites/default/files/2018-11/DIR-032-18%202018%20NDTA%20final%20low%20resolution.pdf

Stimulant Misusue

* New stimulant misuse surpasses new
opioid misuse
Numbers of Past Year Initiates of Substances among People Aged 12 or Older: 2017

« 2,395,000 vs. 2,081,000 Marijuana

Rx Pain Relievers
Rx Tranquilizers
Hallucinogens
Rx Stimulants
Cocaine
Inhalants
Rx Sedatives
Methamphetamine 195,000
Heroin | 81,000 4.9 Million
Alcohol =
Cigarettes = 1.9 Million

0 1 2 3 4 5 6
Past Year Initiates

3.0 Million

2.0 Million
1.4 Million

1.2 Million

1.2 Million

1.0 Million

575,000

271,000

Substance Abuse and Mental Health Services Administration. (2018). Key substance use and mental health indicators in the United States: Results
ational Survey on Drug Use and Health (HHS Publication No. SMA 18-5068, NSDUH Series H-53). Rockville, MD: Center for UP N ] LIFE

uality, Substance Abuse and Mental Health Services Administration. Retrieved from https://www.samhsa.gov/data/ S.'EADFC?H:;G



https://www.samhsa.gov/data/

Methamphetamine Exposures Reported to Poison Centers-PA and U.S.
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Hospital Costs Associated with Amphetamines

Figure 1. Amphetamine-Related Hospitalizations in the United States, 2003 to 2015

«  Amphetamine-related hospital costs
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« Western U.S. most affected

Figure 2. Amphetamine-Related Hospitalizations by US Census Region, 2003 to 2015
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Questions?
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Thank you!




