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CO Tox: Fentanyl, Edibles and Mushrooms…
oh my
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Rocky Mountain Poison and Drug Safety, Denver Health Hospital

Objectives:
1. Discuss fentanyl epidemic, and risk mitigation strategies
2. Trends in cannabis edible ingestions
3. Hallucinogenic mushrooms, and recent legislation

Illicitly Manufactured Fentanyl (IMF)
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Drug Overdose Deaths in US

• In 2019, 70,630 drug overdose deaths
• 21.6 per 100,000 standard population 

• The rate in 2018 (20.7) was significantly lower 
than 2017 (21.7)

• The rate in 2019 (21.6) was significantly higher 
than 2018 and similar to the rate in 2017.

• In 2020: 91,799 drug overdose deaths
• 27.9 per 100,000 population
• 70,029 involved opioids

• In 2021: 107,622 deaths
• 80,816 involved opioids

https://www.cdc.gov/nchs/fastats/drug-overdoses.htm
https://www.cdc.gov/nchs/data/databriefs/db394-H.pdf
https://nida.nih.gov/research-topics/trends-statistics/overdose-
death-rates

https://www.cdc.gov/nchs/nvss/vsrr/drug-overdose-data.htm

• July–December 2019 to July–December 2021, median monthly overdose deaths 
increased 109%, and deaths involving IMFs increased 182%

• 90% of overdose deaths involved opioids, and 83.9% involved IMFs
– Only 35% of decedents had documented opioid use history. 

• Counterfeit pill evidence was present in 24.5% of overdose deaths
– 40.9% of decedents had evidence of mental health conditions or treatment.

Tanz PMID 36520659
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(CDC, 2022)

Gaw et al 2023

Gaw et al 2023
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July 2016: influx of counterfeit pills resembling oxycodone, Xanax, and Norco

https://emergency.cdc.gov/han/han00395.asp

https://emergency.cdc.gov/han/han00413.asp

July 2018: Fentanyl analogs being mixed with heroin or sold as heroin

Contaminated with Fentanyl

• Illicitly manufactured pharmaceuticals
• Benzodiazepines (Alprazolam/Xanax)
• Oxycodone

• Recreational drugs
• Methamphetamine
• Heroin
• Cocaine

https://www.9news.com/video/news/health/fentanyl-overdose-deaths-spike/73-a2bf0915-0cdc-4a37-8808-dd492db2cb5e
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Joynt PMID 34030905

Source: Vital Statistics Program, Colorado 
Department of Public Health and Environment.

Colorado Child Fatality Prevention System
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Fentanyl
• Opioid agonist
• 50-100x potency of morphine
• Therapeutic: Sublingual (SL), intravenous (IV), transdermal (TD)
• Peaks in 0.5-1.5 hours SL/IV

Isotonitazene

• Benzimidazole Derivatives
• Etonitazene
• Clonitazene
• Nitazene

• Highly potent synthetic opioid

Roberts PMID 36107790
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Xylazine

• Veterinary tranquilizer
• Similar to alpha-2 agonists 

(clonidine)

• Primary misuse
• Adulterant in illicit opioids

Kariisa PMID 34529640

Naloxone Nasal Spray
1. Remove Nasal Spray from the kit. Peel back the 

tab with the circle to open the nasal spray.
2. Hold the nasal spray with your thumb on the 

bottom of the plunger and your first and middle 
fingers on either side of the nozzle.

3. Gently insert the tip of the nozzle into either 
nostril. Tilt the person’s head back and provide 
support under the neck. Gently insert the tip of 
the nozzle into one nostril, until your fingers are 
on either side. 

4. Press the plunger firmly to give the dose of nasal 
spray. Remove from the nostril after giving the 
dose.https://ncapda.org/naloxone/?gclid=EAIaIQobChMI8rG3qYSd_QIV8RvUAR2HSQRzEAAYAiAAEgI3MfD_BwE

http://naloxoneproject.com/about/
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Harm Reduction and Legislation- CDPHE

• Syringe Exchange Programs
• Drug Paraphernalia Law Exemption
• Good Samaritan Law
• Third Party Naloxone
• Naloxone Standing Order
• Needle-stick Prevention 
• Coverage for Opiate Antagonists Provided by a Hospital

Opioid Use Disorder and Adolescents
• Behavioral Psychotherapy
• Medications for Opioid Use Disorders

• Methadone
• Buprenorphine
• Opioid antagonists (Naltrexone)

• Outpatient Clinics (selected)
• ENCOMPASS (UCH)
• ARTS SYNERGY (UCH)
• STEP CLINIC (DENVER HEALTH)
• STRIDE

Cannabis Edibles
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https://cdor.colorado.gov/data-and-reports/marijuana-data/marijuana-sales-reports

https://cdor.colorado.gov/data-and-reports/marijuana-
data/marijuana-sales-reports

• In 2014, Flower averaged about 14% THC 
and Concentrates averaged 46.4%

• In 2019, Flower tested at around 19% THC 
content and Concentrates around 69%

• Concentrate average potency ranges from 
65% to 74% THC among the different 
products

• Flower, Shake/Trim and pre-rolled joints 
all average between 18.5% and 19.0% THC

https://sbg.colorado.gov/sites/sbg/files/documents/2019%20Regulated%20Marijuana%20Market%20Update%20
Report%20Final_0.pdf

Tweet et al. Pediatrics 2023
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Whitehill, et al 2021

• 4172 cannabis exposure cases among 
children aged 0 to 9 years 

• 45.7% (n = 1906) were associated with 
edible cannabis products 

• Cannabis product exposures increased 
overall (slope coefficient [β] for quarter 
31.6 

• Children aged 3 to 5 years experienced 
the highest proportion of all exposures 
(43.1%)

• Hospitalization rates in the exposed and control 
provinces during the first period of legalization were 
2.6 times as high as those before legalization

• During the second period of legalization (with edibles), 
the hospitalization rate in exposed provinces was 7.5 
times as high as before legalization 

• The hospitalization rate in the control province was 3.0 
times as high as before legalization

Pepin et al 2023
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Pepin et al 2023

Look-a-like Edibles

• Cross-sectional and descriptive comparative study in which sidewalks in New York City were inspected for 
labeled cannabis containers during the four months prior and four months post legalization, i.e. from 
December 2020 until July 2021. 

• Of the 114 packages, none met ACMT’s recommended safety labeling guidelines. 
• Only 52% of containers indicated their contents
• 40% referenced food
• 85% included elements that may appeal to children.
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• Analyzed 256 photos of cannabis-infused edible packaging in the US

• 15% of packages resembled product knockoffs

• 23% contained human/non-human creatures

• 35% contained flavor images

• 91% contained flavor text

• Median number of colors was 5 (range from 1 to 10+) 

• Recreational
• Each individual packaged edible retail product, even if comprised of multiple servings ≤ 100 mg 

THC
• May not be designed to appeal to children (specificially targets individuals < 21 yo, including but 

not limited to cartoon or similar images)
• Statement whether the container is child-resistant
• Must leave with exit package that is child-resistant (meet PPPA/CPCS standards)
• Warnings: “keep out of reach of children”
• No mass market campaigns

• Medical
• Legislation matches recreational regulations
• Exception is THC amount

CO REGULATIONS

Hallucinogenic Mushrooms
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Colorado Proposition 122 – Nov 2022

• Decriminalize the personal possession, growing, sharing, and use, but 
not the sale, of five natural psychedelic substances by individuals 
aged 21 and over

• Including two substances found in psychedelic mushrooms —
psilocybin and psilocin

• Three plant-based psychedelic substances —dimethyltryptamine, 
ibogaine, and mescaline

Colorado Proposition 122 – Nov 2022

• Late 2024, allow the supervised use of psychedelic mushrooms by 
individuals aged 21 and over at licensed facilities and require the 
state to create a regulatory structure for the operation of these 
licensed facilities.

• Allow the state to expand the types of substances that may be used in 
licensed facilities to include the use of additional plant-based 
psychedelic substances — dimethyltryptamine (DMT), ibogaine, or 
mescaline — starting in 2026.

Colorado Proposition 122 – Nov 2022

• Prohibit local governments from banning licensed facilities, services, 
and use of natural psychedelic substances as permitted by the 
measure, while allowing local governments to regulate the time, 
place, and manner of operation of these facilities.

• Establish penalties for individuals under the age of 21 for possessing, 
using, or transporting natural psychedelic substances and for 
individuals aged 21 and over who allow underage access to these 
substances.
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History

• Studies using LSD since 1940’s as a coadjuvant in psychotherapy
• 1960’s increased recreational use
• 1970: DEA scheduled 1
• 1975: NIMH withdrew research funding
• 2000’s: Resumed research

Rivera-Garcia et al. Rev Invest Clin. 2023;75(3):169-178 

Hallucinogenic Mushrooms
• Psilocybin-containing mushrooms
• Structure similar to serotonin (and LSD)

• 1:100 potency

• Rapid produce symptoms
• Ataxia, hyperkinesis
• Visual illusions and hallucinations

• 20-30 min, peak 2-3 hours, last 4-6 hours

https://upload.wikimedia.org/wikipedia/commons/4/4a/Psilocybe_semilanceata_6514.jpg
Goldfrank LR. Mushrooms. In: Nelson LS, Howland M, Lewin NA, Smith SW, Goldfrank LR, Hoffman RS. eds. Goldfrank's Toxicologic 
Emergencies, 11e. McGraw Hill; 2019

Other “Natural” Hallucinogens
• Dimethyltryptamine (DMT)

• N,N-dimethyltryptamine, 5-methoxydimethyl tryptamine (Bufo Toad)
• Serotonin agonist
• Yakee (Virola calophylla) plant
• Ayahuasca hallucinogenic tea
• Take with plants with harmine alkaloids

• Inhibit MAO in gut to increase bioavailability
• 30-60 min onset, max 1-2 hours, 4 hour duration

Steeves et al. 2011
https://commons.wikimedia.org/wiki/File:2009-03-13Bufo_alvarius067.jpg
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Other “Natural” Hallucinogens

• Ibogaine
• Psychoactive indole alkaloid
• African rainforest shrub Tabernanthe Iboga
• CYP 2C9 metabolism
• NMDA (antagonist), mu-opioid receptor, acetylcholine, serotonin, dopamine
• Role in SUD?

• alcohol, psychostimulants and opioids

Litjens et al 2016
https://commons.wikimedia.org/wiki/File:Tabernanthe_iboga-Jardin_botanique_Meise_%283%29.jpg

Other “Natural” Hallucinogens

• Mescaline 
• Morning glory seeds (Ipomoea spp)
• Peyote cactus (Lophophora williamsii)
• Phenylethylamine – stimulant effects like amphetamine
• Serotonin receptor agonist
• Slow onset of action, 2-4 h, and its effects last from 10 to 14 h

https://commons.wikimedia.org/wiki/File:Flowering_peyote_cactus.jpg
https://commons.wikimedia.org/wiki/File:Wild_Morning_Glory_--_Ipomoea_cordatotriloba_%28multiple%29.jpg

Why Hallucinogens?

• In 2006, a double-blind, randomized, and controlled study conducted 
on healthy subjects described that a high dose of psilocybin (30 mg) 
significantly improved psychological well-being over 2 months

• Anxiety, depression, OCD, psychiatric stress (ie cancer)
• Alcohol and nicotine dependence
• Lack of proper control conditions, discrepancies in dose, difficulties in 

double-blind studies.

Rivera-Garcia et al. Rev Invest Clin. 2023;75(3):169-178 
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Future

• Research using rigorous and validated methodology
• Safety and efficacy profile
• Long term impacts of use
• Unintended consequences
• Non-medical use, or use with minimal/lack of evidence
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Thanks for your attention

• George.wang@childrenscolorado.org
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