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Most used illicit substance



• In 2020, 17.9 percent of people aged 12 or older (or 49.6 million people) used marijuana in the 
last year.

• The percentage was highest among young adults aged 18 to 25 (34.5 percent or 11.6 million 
• An important gateway drug
• Comorbidity with other SUD disorders

• Alcohol use disorder – 50%
• Nicotine use 53%

• Comorbid with psychiatric disorder
• 11% Major depressive disorder
• 24% Any anxiety disorder
• 13% bipolar I disorder
• 30% Antisocial Personality Disorder (PD)
• 18% Paranoid PD

• Adolescents CUD- 60% - conduct disorder, ADHD; 33% - anxiety, depression, PTSD



2020 National
Survey on Drug Use and Health





Administration

• Smoke
• rolled as blunts, joints, spiffs, bongs, pipes, hookahs
• Whole plant-THC content 1-5%
• Unfertilized flower (sinsemilla) THC content 7-15% 

• Vaped, ingested
• Hashish: resin with 10-20% THC
• Hash oil: concentrated resin 20-80%

• Edibles- food, usually in fat/oil



Clarke R. & Watson D. (2007) Cannabis and natural cannabis medicines, in ElSohly MA (ed.) Marijuana and the cannabinoids. Totowa, New Jersey: Humana press Inc. pp. 1-15.

Cannabinoids Δ9-tetrahydrocannabinol (THC)

Δ9-tetrahydrocannabivarin (THCV)

Cannabidiol (CBD)

Cannabinol (CBN)

Cannabigerol (CBG) 

Cannabichromene (CBC) 





•Energy: 
•Seed production

Pollinated 
plant

• Energy
• Cannabinoid production

• Sinsemilla: without seeds
• T allele dominant
• High THC, no CBD

Unpollinated 
plant      

(Sinsemilla)



Increase in mean %THC 
•3.4% in 1990
•8.5% in 2008



THC/CBD ratio

In a 2012 study by Englund et al 
• Session 1- Pretreated with CBD, before given THC 
• Session 2- pretreated with placebo
• Findings

• Low PANSS scores in CBD group 
• Post-THC paranoia in CBD group
• Episodic memory was poorer in placebo group

• THC/CBD ratio may be a factor in predicting serious 



THE NEUROBIOLOGY

Presenter Notes
Presentation Notes
G-protein coupled receptors that play important roles in memory, mood, sleep, appetite, inflammation, and pain sensation. 
Endogenous neurotransmitters are –anandamide and 2-arachidonoylglycerol (2-AG) which activates  retrograde signaling 



Endogenous cannabinoid system

2 Major Cannabinoid receptor types (G protein coupled)
• CB1 receptors: Found predominantly in the brain at nerve 

terminals where they mediate inhibition of transmitter 
release – Psychoactive effects: Memory, mood, sleep, 
appetite and pain 

• CB2 receptors: Found mainly on immune cells in the brain, 
heart, cardiovascular system, nervous system, reproductive 
system, and immune system 



Intoxication

• Intoxication within 30 minutes inhaled or 2-3 hours if ingested
• Typically, last 3–4 hours (longer if ingested)
• Effect peak in 4 hours but may persist for 12-24 hours 
• Severity depends on 

• Dose 
• Method of administration 
• Characteristics of the individual 
• Rate of absorption
• Tolerance
• Sensitivity to the effects of cannabis. 



Acute intoxication

• Conjunctival injection
• Cannabis odor on clothing
• Yellowing of finger tips (from smoking joints) 
• Chronic cough 
• Exaggerated craving and impulse for specific foods, 

sometimes at unusual times of the day or night
• Euphoria 
• inappropriate laughter



• grandiosity 
• Sedation
• lethargy 
• Impairment in short-term memory 
• Difficulty carrying out complex mental processes 
• Impaired judgment 
• Distorted sensory perceptions – time
• Impaired motor performance – slow movements
• Dry mouth 
• Tachycardia



Withdrawals

Begins 24–72 hours of cessation, peaks within the first week, last 
approximately 1–2 weeks
• Sleep difficulties may last over 30 days
• Irritability, anger, or aggression  
• Nervousness or anxiety 
• Sleep difficulty (e.g., insomnia, disturbing dreams) 
• Decreased appetite or weight loss 
• Restlessness 
• Depressed mood 
• Physical symptoms- abdominal pain, shakiness/tremors, sweating, fever, 

chills, or headache



Other Cannabis-Induced Disorders

•Cannabis-induced psychotic disorder
•Cannabis-induced anxiety disorder
•Cannabis-induced sleep disorder
•Cannabis intoxication delirium



Cannabis Use Disorder

• Affects psychosocial, cognitive, and health functioning
• poor higher executive function
• Amotivational syndrome- lack of goal directed activity
• Accidents 
• Respiratory illnesses as in tobacco smokers (high levels of carcinogens 

in smoke)
• Other mental disorders - a causal factor psychotic disorders
• Cannabinoid hyperemesis syndrome



Effects of cannabis on memory

• Significant and localized hippocampal volume reductions and global 
reduction in bilateral amygdala volume – makes it difficult to form 
new memories and increases the risk of psychotic symptoms and 
depression and anxiety

• THC dampens down the activity of hippocampal neurons, below the 
level needed to trigger the formation of a memory

• With chronic THC exposure and continual suppression of 
hippocampal neuron activity, the neurons start to lose connections to 
other neurons, making it harder to form and retrieve memories



Effects of cannabis on cognition

• In the Dunedin Study, birth cohort of 1,037 individuals followed from birth 
to age 38. 

• Cannabis use was ascertained in interviews at ages 18, 21, 26, 32, and 38 
• Neuropsychological testing was conducted at age 13 and again at age 38 
• Findings

• Cognitive problems for persistent cannabis users. 
• Impairment was concentrated among adolescent-onset cannabis users, with more 

persistent use associated with greater decline. 
• Cessation of cannabis use did not fully restore neuropsychological functioning among 

adolescent-onset. 
• Findings are suggestive of a neurotoxic effect of cannabis on the adolescent 

brain and highlight the importance of prevention and policy efforts 
targeting adolescents.



Treatment

• Intoxication
• Supportive treatment, with quiet room and reassurance, low dose 

benzodiazepines, and low dose antipsychotics for psychotic features usually 
effective if needed

• Withdrawals
• Supportive care, N-Acetylcysteine, gabapentin

• Use Disorder
• CBT, MET



Medical Marijuana



Medical Marijuana

• THC studies for pain and spasticity in neuropathy from 
HIV, cancer pain, multiple sclerosis

• CBD studies seizure disorders especially childhood 
epilepsy

• Limited evidence in psychiatric disorders
• FDA approved dronabinol and nabilone for 

chemotherapy induced nausea and appetite 
stimulation in AIDS



Delta 8

• Little natural amount in cannabis plant
• Delta-8 THC has psychoactive and intoxicating effects
• Synthesized using unsafe chemicals to make delta-8 

THC often in uncontrolled or unsanitary settings
• Delta-8 THC products often involve use of potentially 

harmful chemicals to create the concentrations of 
delta-8 THC claimed in the marketplace. 



Delta 8

• 104 reports of adverse events in patients who consumed delta-8 THC  
between December 1, 2020, and February 28, 2022. 

• 77% involved adults, 8% involved pediatric patients less than 18 years of age, 
and 15% did not report age.

• 55% required intervention (e.g., evaluation by emergency medical services) or 
hospital admission.

• 66% described adverse events after ingestion of delta-8 THC-containing food 
products (e.g., brownies, gummies). 

• Adverse events included, but were not limited to: hallucinations, vomiting, 
tremor, anxiety, dizziness, confusion, and loss of consciousness. 



Delta 8 and Delta 10

National poison control centers received 2,362 exposure cases of delta-
8 THC products between January 1, 2021 (i.e., date that delta-8 THC 
product code was added to database), and February 28, 2022. 

• 58% involved adults, 41% involved pediatric patients less than 18 years of age, 
and 1% did not report age.

• 40% involved unintentional exposure to delta-8 THC and 82% of these 
unintentional exposures affected pediatric patients.

• 70% required health care facility evaluation, of which 8% resulted in 
admission to a critical care unit; 45% of patients requiring health care facility 
evaluation were pediatric patients.

• One pediatric case was coded with a medical outcome of death.



Synthetic 
Cannabis-







Timeline of Synthetic 
Cannabinoid Products

31

• SOURCE: Fattore & Fratta. (2011). Frontiers in 
Behavioral Neuroscience, 5(60), 1-12.

Presenter Notes
Presentation Notes
This slide maps the creation (synthesis) and spread of Spice products worldwide. At the beginning of 2009, legislation in several European countries subjected all products containing CP-47, 497, CP-47, 497-C8, and JWH-018 to the Narcotics Law, so that Spice and the other cannabinoid-containing “natural” mixtures were no longer accessible in head shops and online stores. What happened, however, is that the banning of these certain ingredients led to the development of a new generation of cannabimimetic substances – JWH-073, JWH-019, JWH-250, and JWH-398.

The brightly colored vertical bars across the left-hand part of the figure indicate key milestones in the availability of specific synthetic cannabinoids. The boxes with arrows highlight adverse effects associated with synthetic cannabinoid use, as well as a couple of recent notable case examples.

HU- Hebrew University
JWH- John W Hoffman
CP- Charles Pfizer



• 8 synthetic cannabinoid families (e.g.AM-xxx, CP-xx,xxx, HU-xx, JWH-
xxx) classified based on the base structure.



Colorful packaged as Herbal highs, 
Incense, Potpourri and Deodorizers

Labelled “Not For Human 
Consumption” or “Do Not Ingest”

Sprayed on Plant material

Smoked but also available as resins, 
herbal infusions and liquids for vaping

Presenter Notes
Presentation Notes
 designed to appeal to teens, young adults, and first-time drug users. 



BRANDS

Spice Amsterdam Gold Annihilation Black Mamba Blue Cheese

Bombay Blue ExtremeClockwork OrangeDevil's 
Weed EcsessExodus DamnationMary

JoySpice Tai High Hawaiian 
Haze Genie Joker AK-47





APPEAL

• Hard to detect in UDS
• Easily purchased in small retail stores (like 

gas stations, bodegas, corner stores)
• Easy to purchase online
• Marketed alternative to marijuana

Presenter Notes
Presentation Notes
Creates a false sense about the legality of synthetic cannabinoids especially to those looking to avoid scrutiny of employment, legal or criminal justice system



EPIDERMIOLOGY
• Difficult to determine the prevalence

• The ingredients are unknown and ever 
changing

• Testing is not done frequently



AMERICAN 
ASSOCIATION 
OF POISON 
CONTROL 
CENTERS



Emergency 
Room Visits 
Related to 
Synthetic 
Cannabis: 
DAWN, 2011

• 70% Male
• 55% under age 21
• 3% in ICU or substance treatment facilities

Presenter Notes
Presentation Notes
to avoid a positive drug test in a school, employment, or criminal justice setting. 



2010 ED visits SC compared to MJ



NFLIS-DRUG 2019 ANNUAL REPORT

Presenter Notes
Presentation Notes
NFLIS-DRUG 2019 ANNUAL REPORT
A total of 18,772 synthetic cannabinoid reports were 
identified during 2019, accounting for about 1% of all drugs 
reported
Midwest reported the highest percentages of 5F-ADB (18%) and 4F-MDMB-BINACA (19%).





National Institute on Drug Abuse; National 
Institutes of Health; U.S. Department of Health 
and Human Services.

NFLIS-DRUG 2019 ANNUAL REPORT

Presenter Notes
Presentation Notes
An improvement in the numbers from 2012 when it was 11%



Marijuana contains 
• THC is a partial agonist at mainly CB1 which mediates psychoactive effects
• Cannabidiol which is a partial agonist at mainly CB2 and functionally balances actions on 

CB1

Synthetic cannabinoids selectively bind to CB1
• SC have greater binding affinity 
• Has greater potency 
• Longer half-life 
• No significant actions at CB2 receptor
• Psychoactive metabolites



ASSESSMENT

• Diagnosis often made by history and/or presence 
of typical cannabis intoxication signs (e.g., 
conjunctival redness) in the absence of a drug test 
positive for THC.

• Look for paraphernalia, packaging; obtain collateral 
information

• Synthetic cannabinoids are not detected by routine 
drug screening tests.

• Diagnosis is suggested by sudden onset of 
unexplained psychosis; cognitive impairment; or 
kidney, neurological, or cardiovascular problems.



INTOXICATION

Symptoms 
similar to 
Cannabis 
intoxication

Subjective high

Sedation

Increased appetite

Dry Mouth 

Tachycardia

Conjunctival injection

Seizures

Hallucinations (5 times more likely with SC)

Paranoia



INTOXICATION

Symptoms 
unlike 
Cannabis 
intoxication

Agitation

Hypertension (unlike hypotension in 
marijuana use)

Acute kidney injury

Coagulopathy with contamination by 
pesticide- Brodifacoum 

Seizures

Coma



WITHDRAWAL

Like cannabis withdrawal symptoms but more 
intense
• Anxiety
• Depression
• Insomnia
• Cravings
• Headache
• Chills
• Decreased appetite



TREATMENT

Symptomatic treatment during 
intoxication or withdrawal

Fever- Acetaminophen

Agitation/Anxiety- Benzodiazepines

Psychosis- Antipsychotics

Suicidal ideas- Antidepressants



summary

• Lack of information on the chemical 
contents, and quality

• Research is needed to better understand 
the side effects and long-term consequences 
associated with the use of synthetic 
cannabinoids

• More toxicological identification of these 
new drugs, more information on the sources 
of them, as well as their distribution and 
patterns of use is needed to curtail future 
increases in use

Presenter Notes
Presentation Notes
users are taking drugs about which they know little, which makes provision of health care for adverse events more difficult
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