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Objectives

* Discuss the root causes and neurobiology of substance use

« 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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Neurobiology of Addiction

« (Genetic
— Increased risk in first degree relatives of individuals with any substance use disorder

« Psychosocial
— Increased environmental availability and decreased perceived threat
— Physical and/or psychological trauma
— Impaired coping mechanisms

 Pharmacologic
— Dopamine-mediated reward
— Tolerance
— Long term changes in stress response pathways
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Development of Addiction

 Nature vs. Nurture?
YES! Factors Leading to Addiction

| Bioogy Gens | S (Tenvironment ||
— 23-54% due to genetics in multiple \ f

. 1 ’2 . administration . . u
studies . Eftoct of drug eotl Drugs . E:Ei;ah?laiw
+ Cos

* Genetics

— 25% attributable to family ! Mental disorders
environmental factors

+ Chaotic home and abuse —
* Parent's use and attitudes

« Peer influences

+ Community attitudes

* Poor school achievement

— 44% attributable to non-family
environmental factors
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Environmental Risk Factors for Addiction

Development

Adolescent exposure to drugs or * Drug availability

heavy drinking » School and neighborhood characteristics
Low socioeconomic status  Trauma (ACES)

Lack of social support systems

Parental drug or alcohol use
Parental depression o

igaith FObESIt-y,. diabetes, dose-refsgi:ea::abt?;:sﬁﬁtvditt::g:?iScrjrcri'-eef to date.
Peer/S|b||ng InﬂuenCeS depression, suicide attempts,

STDs, heart disease, cancer,
stroke, COPD, broken bones)

ACES can have lasting effects on....

Behaviors (smoking, alcoholism,

Risk for Negative Health and
Well-being Outcomes

drug use)
Life Potential (graduation rates,
g academic achievement, lost
time from work) 0 0 1 5 3 4 o5

# of ACES

*This pattem helds for the 40+ outcomes, but the @ k values vary depending on the cutcome
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« ~8 million children live with an adult who has a

i Mechanisms by which Adverse Childhood
substance use disorder? Experiences Influence Health and Well-being
peaths 'Throughout the Lifespan

 Parents with SUD are 3x more likely to physically or A | \ \
sexually abuse their children 7 J

£
G2

S
é:? / Social, Emotional and
- From 1999-2014, incidence of parental substance use gy
as a reason for child removal doubled (15.8->31.8%)? e i

Adoption of
Health-risk Behaviors

Adverse Child :
Conception hood Experiences

Slide Courtesy of Rob Anda, MD, MS

 From 2004-2013, incidence of neonatal abstinence
syndrome more than tripled (7 cases/1,000
admissions > 27 cases/1,000 admissions)3

The |mpact of substance use disorders on families and children: From theory to practice. Social Work in Public Health 28 (2013): 1£{2-(§P )\ /I ( : éﬁENGING
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* Neurotransmitters Involved
— Dopamine
— Opioid il
— GABA |
— Glutamate
— Serotonin
— Acetylcholine
— Endocannabinoids
— Enkephalins
— Norepinephrine
— Corticotropin-releasing factor
— Dynorphin

— Neuropeptide Y
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Stimulant Purity and Availability

« Cocaine and methamphetamine purity

and avai |ab|||ty have increased Figure 70. Methamphetamine Purity and Potency.

» Price per gram has also decreased

PRICE & PURITY OF DOMESTIC METH
Jan. 2007 - Mar. 2015
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https://www.dea.gov/sites/default/files/2018-11/DIR-032-18%202018%20NDTA%20final%20low%20resolution.pdf

Other Synthetic
30,000 MNarcotics other than

Methadone (mainly
fentanyl), 28,466

20,000 Prescription Opioids, 17,029

Heroin, 15,482
Cocaine, 13,942

Benzodiazepines, 11,537

10,000
/ Psychostimulants with Abuse Potential
- . Including Methamphetamine), 10,333
- _-.......--l"'r. [
B — —-———_=.—————-""'___—_J Antidepressants, 5,269
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Stimulant Misuse

New stimulant misuse surpasses new opioid misuse

2,079,000vs. 2,017,000

LIFE
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Figure 26. Past Year Initiates of Substances among People Aged 12 or Older: 2018

Alcohol | 4.9M
Cigarettes | 1.8M
Marijuana 3. 1M
Rx Pain Reliever Misuse
Rx Tranquilizer Misuse
Hallucinogens
Rx Stimulant Misuse
Cocaine
Inhalants 576,000
Rx Sedative Misuse 251,000
Methamphetamine 205,000
Heroin | 117,000
0 1 2 3 4 5
Past Year Initiates D

Rx = prescription.
Note: Estimates for prescription pain relievers, prescription tranqguilizers, prescription stimulants, and prescription sedatives are for the initiation of misuse.



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

Methamphetamine Exposures Reported to

Poison Centers-PA and U.S.

PA Poison Center Methamphetamine Exposures AAPCC Methamphetamine Exposures
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Hospital Costs Associated with Stimulants

 Amphetamine-related hospital costs
increased almost 400% from 2003 to Figure 1. Amphetamine-Related Hospitalizations in the United States, 2003 to 2015
20 1 51 250000

— 2003 ~$436 mI"IOﬂ All amnretamme-mlated
2000004 hospitalizations
— 2015:~%$2.17 billion £
% 150000
= Amphetamine plus 1 o
§ " more substance
g 100000+
1 JEE‘ | Amphetaming only
« Pennsylvania?: -y o | | —
. . . . . =1 : " ; - e —4p amphetamine plus opioid
— Cocaine related hospitalizations +27% from —e . T
—————

201610 2019 ;

L L . L L i L L £ 1 L 1 1
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Year

— Amphetamine related hospitalizations +66%
from 2016 to 2019

A, Admon LK, Jennings L, Shippee ND, Richardson CR, Bart G. Evaluation of Amphetamine-Related Hospitalizations and UP 2\ /I ( éﬁENGmG
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Cocaine

Amphetamines, Rx and illicit
Methamphetamine
Cathinones (“bath salts™)

Synthetic hallucinogenic stimulants
— 25i-NBOMe (“N-bombs”, “acid”)
— 2C, 2C-l

Dissociative Agents
— Phencyclidine, methoxetamine

Serotonergic hallucinogens
— Dimethyltryptamine (DMT)
— MDMA (“Molly”)
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Synih etic Drugs /
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Variety is the Spice of Life

CATHINONES

y SynthetlC StImUIantS and HaIIUCinOgenS THERE WERE CATHINONE IDENTIFICATIONS THIS REPORTING
Se|zed by DE A |n 201 8 PERIOD. N-ETHYLPENTYLONE CONTINUES TO BE THE MOST REPORTED

2 C B CATHINONE, ACCOUNTING FOR APPROXIMATELY OF THE
B IDEMTIFICATIONS.

— 25i-NBOMe y
— 25B-NBOMe TH-PVP |
- 25C'NBOMe Pentedrone |

N.MN-Dimethylpentylone |

— 2C-H 3,4-MDDMC |
_ 2C| 4-MEC |

4-MeAPP |

1

1

1

1

1

1

1
- 3_MeO_PCP Methylone 1| 2 .

4'Methyl-a-PHP | 2 CEC = Chloroethcathinone

— 2F-Deschloroketamine aPvP } 3

3

3

3

5

7

7

Of the 22 substances identified, a-PiHP, 4-
methylpentedrone, N, N-dimethylpentylone
and 4-Cl-a-PVP were seized and identified for
the first time in CY2018.

MN-ethyl-hexedrone was reported for the first
time in CY2018.

PVP = Pyrrolidinovalerophenone
FiHP = Pyrrolidincisohexanophenone

PHP = Pyrrolidinchexanophenone
PPP = Pyrolidinopropiophenone
— 2-Oxo-PCE i “I"F’F' '
entylone |
- MMMP 4-Methylpentedrone |
— 4-Fluoroamphetamine .
4-F-a-PHPF W
— 5-MeO-DALT scec B

5-MeO-DiPT arive B 11

4-Cl-o-PYP B 12

4-MeAPP = Methylethylaminopentiophe-
none, N-ethyl-4'-methylnorpentedrone
MEC = Methylethcathinone

MDDMC = Methylenedioxymethcathinone
Ethylone

Dibutylone SN 28 IGING
CINE

DEA. 2018 Annual Emerging Threat Report. N-Ethyihexedrone [ 29

N-Ethyipentylone S —— 20




Stimulant Pathophysiology

« Cocaine, amphetamine-based stimulants, and cathinones
» Direct receptor activation

 Inhibition of reuptake of biogenic amines

— Serotonin o)
. . L NH 0 Ha NH;
— Norepinephrine B ¢ DAf ©/\r
D . - ]
— bopamine Cathinone MDMA Amphetamine

« Toxicity is related to relative effects on each o

transmitter/receptor system <D©A\H{> {og‘j&rﬂk /@j"\rm
0~ ~F -

OH

OH MDPV Methylone (bk-MDMA) 4-MMC
HM..
HO Wia H NHy HO CH HQ

] Serolonin

Dopamine Norepinephrine Epinephrine
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Variety of serotonin receptor subtypes
Activation results in euphoria

Hallucinogenic effects
— Primarily visual and tactile; synesthesias

Serotonin syndrome

SIADH with low sodium (particularly with MDMA)

UPMC
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Stimulant Pathophysiology-Norepinephrine and

Dopamineé

Transmitting

* Norepinephrine S
— Tachydysrhythmias [ ::'“m:
— Agitation NGD
— Delirium 2%
— Hypertension e\ (59
— Seizures e Y @ Dopamine
— Mydriasis X A o o
> \ o
* Dopamine - J]_H"‘ en e | o
— Tachydysrhythmias T
— Hallucinations (visual and tactile) Dopamine

— Choreathetosis Receiving Neuron
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Dissociative Agents

« Ketamine, phencyclidine, dextromethorphan,
methoxyphencyclidine, methoxetamine

 NMDA receptor antagonists

— Dissociated high; out of body

— Stupor or agitation

— Analgesic properties

— Horizontal and vertical nystagmus
— Tachycardia and mild hypertension
— Mydriasis



Acute Stimulant Toxicity

 Vital signs:
— Hypertension and tachycardia
— HYPERTHERMIA

« Agitation, delirium

« Seizures

 Intracranial hemorrhage, myocardial infarction and dysrhythmia
 Rhabdomyolysis

« Metabolic and/or respiratory acidosis

* Mydriasis

« Diaphoresis

UPMC
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« Control agitation and/or seizures
— Benzodiazepines
— Antipsychotics
— Ketamine
— Propofol
— NO NALOXONE-LIKE ANTIDOTE

* Airway management as needed

« Once adequately sedated, additional cardiovascular
management

» Cooling and hydration
h UPMC sansne




* Pulmonary hypertension
— 10x increased risk in patients with stimulantuse

 Vasculitis
— Drug-induced
— Levamisole adulteration

* Increased platelet aggregation

* Atherosclerotic artery disease

« Psychosis

O, Rezkalla SH, Kloner RA. The Cardiovascular Effects of Cocaine. J Am Coll Cardiol. 2017 Jul 4; 70(1): 101-113. LIFE

oratala A. Methamphetamine-induced renal pseudovasculitis: Suspicion is the key. Clin Case Rep. 2018 Dec 28; 7(2): BW { \/ I ( ﬂ'éAD:“C?'[}’:EG
rovascular complications of methamphetamine abuse. Neurocrit Care. 2009; 10(3): 295-305.
i i nagement. CNS Drugs. 2014 Dec; 28(12): 1115-26.




Synthetic Cannabinoids

» Alkylindoles and cyclohexylphenols

« JWH, HU, and CP series

Compounds

— Sold as incense or potpourri in the U.S. since
~2010

— Originally popularized in the U.K. and Europe in
the mid-2000s

— “Spice” and “K2” are commonslang

* Full cannabinoid agonists leading
to potent clinical effects
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“-INACA” Compounds

* Indazole carboxamides

 Marked increase in use reported in early 2015

« True prevalence difficult to assess given limited testing capabilities

« Chemicals sprayed onto dried vegetative material, e.g. tobacco or marijuana

 ADB-CHMINACA identified in PA overdose patients

— Allentown area in 4/15/15 with 8 associated deaths
— ~100 to UPMC Hamot in 10/15-12/15 with ~15% requiring intubation
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SYNTHETIC

CANNABINOIDS

THERE WERE 98 £ SYNTHETIC CANMABINOID IDENTIFICATIONS IN
CY 2016. FUB-AMB AND 5F-UR-144 WERE THE MOST COMMOMNLY

REPORTED SYNMTHETIC CANNABINOIDS, ACCOUNTING FOR
APPROXIMATELY 34%% OF THE SYNTHETIC CANNABINOID

IDENTIFICATIONS DURING THE REPORTING PERIOD. Of the 3 7 different

synthetic cannabinoids identified, three [(~8%) of these substances, PX-2,
MMB-CHMICA, and AB-CHMICA, were seized and reported for
the first time in 2016.
UR-144 "1
JWH-081 1 1
FUBIMINA ¥ 1 MAB-CHMINACA = ADB-CHMINACA
FOW-PB-22 5 1
APP-CHMWOCA 1 1
ADE - PIMACA 1 1
SF-AKB4E 1 1
JIWH-122 o 2
AM2201 p 2
IWH-I50 m 3
MWH-019 m 3
FUB- 144 m 3
AB-CHMICA m 3
S5F-NFE m 3
PX+2 mb5
MWH-073 mb5
FUB -AEB4E mm 5
THI - 2201 mm 6
MAMZZ01 mm &
SDE-005 mm 7
5F-PB-22 m 7
ADB- FUBINACA mam 10
S5F-AB-PINACA pam 10
JNH-018 e 11
MMB-CHMICA e 14
PB-22 s 25
MDMB - FUBINACA s 31
MM2201 —— 23
FUB -PB -2 s 40
AB- PINACA s 40
MAB - CHMINACA e 49
AB-FUBMACA meessss— G4

5F- AME I O LIFE
AB-CHMINACA s 50 UP 2 \ / l ‘ CHANGING
5F - MDMB- PINACA  poees 37 MEDICINE

S5F-I14H e 172
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« Severe agitation/psychosis

e Delirium

« Sinus tachycardia and hypertension

 Rhabdomyolysis

« Respiratory failure

« Initial agitation often followed by deep sedation

UPMC
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Chronic Cannabinoid Health Effects

« Largely unknown for newer synthetic cannabinoids

 Chronic adverse health effects associated with cannabinoid use
— Addiction (9% of users; 17% in adolescents)

— Lower IQ and increased dropout rates in adolescents
— Diminished life satisfaction and achievement
— Chronic bronchitis

— Increased risk of psychosis

LIFE
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Just a Click Away...

erent AMounts ranging
from 5gm to 1kg retail and also large amounts at wholesale prices, orders will be
sent next day delivery.

Bath Salts Page 1

Bath Salts Page2
Bath Salts Page 3

Marijuana

Shipping from multiple warehouses: China, EU, USA, Russia

0
NH,

O

NH,

DISCOUNT: 1
30% from 100 grams to -—— - — .
— — 2-(2,5-Dimethoxy-4- T4-Fluoromett 251-NBOMe
999 grams  90% from 2,5-dimethoxy-4- propylphenyl)ethanamine D2Fluromethamph | Flephedrone - ~ 25I-NBOMe
N e me o e iodophenethylamine 2C-P (10g) $180 2-FMA (100g) $450 4-FMC (100g) $450 4 25 .NBOMes (10g) $250
Sl e 2C-1 (10g) $200 2C-P (50g) $350 2-FMA (10g) $150 4-FMC (10g) $15 251-NBOMe(100g) $850
i e el f oS0 2C-P (100g) $550, 2-FMA (1kg) $2400 4-FNC (1kg) $25 251-NBOMe(1kg) $4500

Human Consumption”
and should be used for
chemical research only.

4 "oy vow I ®
\
4 Top Sellers 0 H |
[ 25I-NBOMe Yoy o '
- MDPV » -
- Crystal Meth ' . P
Methylone I e —
Phenazepam ! — naphtnalen-1- —
: Naphthalen-1-yl-(1- I-(1-butvlindol- Crystal Meth (¢ -
s | ety g M et o
irigh White . Buphedrone 10g $200 methanone JWH-073 (10g) $150°  Crystal Meth(500g) $2800
! Weed 4-MEC (10g) $180 Buphedrone 100g $550 JWH-018 (10g) $220 JWH-073 (100g) $550 Crystal Meth(1kg) $5000 .
Pul JWH-018 (100g) $700 JWH-073 (1kg) $2500
ulse 4-MEC (100g) $550 Buphedrone 1kg $2500 JWH-018 (1kg) $3000
- C Original 4-MEC (1Kg) $2500 Buphedrone 500g $1500 JWH-018 (500g) $1800 JWH-073 (500g) $1300 =
Methiopropamine 4-MEC (500g) $1400
Tiger Blood o———— ———r—— ‘—'_ﬁ—

White Lady

2C-1 (500) $1800
2C-1 (1kg) $2500

2C-P (1kg) $2500

By Now

2-FMA (500g) $1200

oy Now

4-FMC (500g) $1500

A ———. "
Buy Now

Buy Now




) Translate
Discreet Shop

Home  Products My Account  About Cart: 0 items $0.00
Your privacy and safety is our priority
ﬂ AB-CHMINACA
$20.00 Per Gram

Formal Name : N-[(1S)-1-(aminocarbonyl)-2-methylpropyl}-1-
(cyclohexylmethyl)-1H-indazole-3-carboxamide
CAS Number : 1185887-21-1

O \ / N Molecular Formula : C20H28N402
N Formula Weight : 356.5
O Formulation : A crystalline solid zopimchat
Purity : 298%
/N\/K Amax : 210, 303 nm
H , N HE’ Stability : 2 years

/\ 1 Add to cart

Category: CANNABINOIDS Tags: AB-CHMINACA 1



Canadian Connection

= Buy now, ship anytime, one flat rate
+ On-time delivery guarantee - Subject to published service standards
= For complete terms and conditions consult the Canada Postal Guide at www.canadapost.ca

4-AcO-DPT HcJ
IUPAC: 3-[2-
(Dipropylamino)ethyl]-1H-

indol-4-y| acetate H()
CAS: N/A

it L

TM - Trademark of Canada Pout Corperation
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Thank youl!
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