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Objectives

Identify common characteristics of emerging synthetic and 
substitute drugs.

Discuss the toxicities associated with kratom, phenibut, and marijuana 
use.

Develop a treatment and monitoring plan for a patient presenting with 
kratom, phenibut, or marijuana toxicity.
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Kratom



Alkaloids

Mitragynine
66%

7-Hydroxymitragynine
2%

Other Alkaloids
32%



Baseline



1-5 g

5-15 g



Kratom Interest in the United States
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Substance Use Disorder

Kratom Use Non-Rx Suboxone Use



NAS
Dependence/SUD
Withdrawal
CNS Depression

Seizures
Hallucinations
Tachycardia/Agitation
Hepatotoxicity



RIP



µ µ

β-Arrestin 2 β-Arrestin 2G-ProteinG-Protein













Marijuana Use Prevalence

Hasin DS et al. JAMA Psychiatry. 2017 Jun; 74(6): 579–610.
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Office of National Drug Control Policy, National Drug Control Strategy. 2015
Sevingy EL. Drug Test Anal. 2013; 5(1):62-7



THC Concentration

Jikomes N et al. Sci Rep. 2018 Mar 14;8(1):4519.





Eating an Edible

Eat an edible

Why is nothing 
happening…

Eat a second edible

Well this sucks…

False alarm, just 
stood up too fast

Oh wait it’s 
happening!

Ah!! There it is!

I’m dying, call 
an ambulance

Time

Joy





Wang GS et al. JAMA Pediatr. 2016 Sep 6;170(9):e160971.



Wang GS et al. JAMA Pediatr. 2016 Sep 6;170(9):e160971.





THC Concentrates

Jikomes N et al. Sci Rep. 2018 Mar 14;8(1):4519.













Source: https://www.drugabuse.gov/related-topics/trends-statistics/infographics/monitoring-future-2017-survey-results

https://www.drugabuse.gov/related-topics/trends-statistics/infographics/monitoring-future-2017-survey-results




EVALI Cases

No THC Products THC Products

Source: https://www.cdc.gov/tobacco/basic_information/e-cigarettes/severe-lung-disease.html

https://www.cdc.gov/tobacco/basic_information/e-cigarettes/severe-lung-disease.html


Vape Products
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Source: https://www.cdc.gov/tobacco/basic_information/e-cigarettes/severe-lung-disease.html

https://www.cdc.gov/tobacco/basic_information/e-cigarettes/severe-lung-disease.html


Priority Toxicants
Toxicant EVALI Case Non-Use E-Cigarette Use Cigarette Use
Vitamin E acetate 48/51 0/52 0/18 0/29

Medium chain TGs 0/49 0/34 0/11 0/18

Coconut oil 1/48 0/34 0/11 0/18

Plant oil 0/49 0/34 0/11 0/17

Squalene/Squalane 0/38 0/52 0/17 0/29

α-pinene/β-pinene 0/39 0/52 0/17 0/28

3-careen 0/39 0/52 0/17 0/28

Limonene 1/39 0/52 0/17 0/28

Petroleum distillates 0/12 0/52 0/17 0/29

Blount BC et al. N Engl J Med. 2020; 382(8):697-705.



Why is it in THC Vapes?

closely resembles pure THC oil 

a thickener used to “cut” illicit THC vape cartridges 

thin, colorless oil is a red flag for consumers 



Vitamin E acetate



ED Visits

MMWR: ED visits with e-cigarette, or vaping, product use in the reason for visit (chief complaint) – National Syndromic Surveillance Program, U.S., Jan 1, 2017-Jan 11, 2020 















Pain
40%

Insomnia
11%

Anxiety
20%

Arthritis
8%

Other
21%







Leino AD et al. 2019; 19(10):2944-2948.
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Phenibut Interest














