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As of Decenber 2025

Medical: 41 States+ DC

Recreational: 24 States, 3 territories, DC

None: 4 States



The Average Cost of Marijuana by State; 
www.tripster.com/cannabis/cost/   12/2025

1 joint = 0.5 to 1.0 grams 

https://oxfordtreatment.com/substance-abuse/marijuana/average-cost-of-marijuana/
http://www.tripster.com/cannabis/cost/




Marijuana Basics



Source: Univ Mississippi Potency Monitoring Program; NIDA.gov



NSDUH 2022; SAMSHA Report 2023

Vaping

Edible, smoking



Marijuana Preparations
• Smoked

• Leaves of Cannabis indiva (sedative) vs sativa (thoughts & feelings) 
(much overlap genetically)

• 10-16% THC (vs 3-4% in the 70’s and 80’s)

• Hash
• Resin of cannabis indiva or sativa
• 5-40% THC
• Powder referred to as “Kief” (trichome resin buds)

• Hash “Oil” (Wax)
• Very potent distillate of hash
• 30-90% THC

• Edibles
• Cannabis leaves, hash, hash oil
• Delayed onset of euphoria, higher overdose rate

• Synthetic (K2, Spice)
• Synthetic THC-like compounds
• Very long duration of action, psychotogenic, seizures
• Not picked up on routine toxicology testing



Biochemistry of Marijuana
• Active Ingredients

• Delta-9 Tetrahydrocannabinol (THC)

• Cannabidiol (CBD) 

• Binds to the cannabinoid receptors (brain, body)

• Similar to naturally occurring Anandamide 

• Sanskrit for “awe inspiring”

Pertwee, R (1997). “Pharmacology of cannabinoid CB1 and CB2 receptors”. Pharmacology & Therapeutics. 74(2):129–80; Tanda and Goldberg, Psychopharm. 
(Berl). 2003;169:115-34.



Marijuana Distribution after Smoking

Marijuana rapidly redistributes from 
blood to brain and other tissues. 
Distribution to fat is delayed.

Wadieh E et al.  Neuropsychiatric Effects of Marijuana, Addiction Medicine and Therapy. 2017. Vol 3(2): 61-64 



Euphoria, Performance, and THC Levels 

Robbe HWJ (1994). Influence of Marijuana on Driving. Institute for Human Psychopharmacology, University of Maastricht; Sticht, G. & Käferstein, H. (1995). Pharmacokinetic evaluation 
of published studies on controlled smoking of marijuana. In N. Kloeden & A. J. McLean (eds.), Alcohol, drugs and traffic safety (Vol.1, pp. 397-402). Adelaide: University of Adelaide, 
NHMRC Road Accident Research Unit

Time course of smoked marijuana 
compared to performance 
difficulties and euphoria (VAS)



THC Generally Lacks Pharmacokinetic Drug Interactions: 
Summary of In Vitro Predictions of Oral THC vs Clinical Results

Qian. Clin Psychopharmacol. 2019;39:462. Bansal. Clin Pharmacol Ther. 2023;114:693.  
Slide courtesy of J Markowitz.

In Vitro Activity Examples of Theoretical Substrates Clinical Confirmation?

Inhibits CYP1A2 Caffeine, olanzapine, clozapine No Inhibition

Inhibits CYP2B6 bupropion, efavirenz Not assessed to date

Inhibits CYP2D6 dextromethorphan, codeine, tamoxifen No Inhibition

Inhibits CYP2C9 fluoxetine, losartan, phenytoin, tolbutamide No Inhibition

Inhibits CYP2C19
clopidogrel, diazepam, phenytoin, 
omeprazole

No Inhibition

Inhibits CYP3A4 midazolam, simvastatin, tacrolimus No Inhibition

Inhibits CES1 methylphenidate, oseltamivir, clopidogrel Not assessed to date



CBD Has Multiple Pharmacokinetic Drug Interactions: 
Summary of In Vitro Predictions vs Clinical Results

In vitro Activity Examples of Theoretical Substrates Clinical Confirmation?

Inhibits CYP1A2 olanzapine, clozapine, caffeine Yes (AUC ↑ 39%)

Inhibits CYP2B6 bupropion, efavirenz Not assessed to date

Inhibits CYP2C8 montelukast, paclitaxel, pioglitazone Not assessed to date

Inhibits CYP2C9
fluoxetine, phenytoin, tolbutamide, 
losartan

Yes (AUC ↑ 77%)

Inhibits CYP2C19 diazepam, phenytoin, omeprazole Yes (AUC ↑ 207%)

Inhibits CYP2D6 codeine, tamoxifen, dextromethorphan No inhibition

Inhibits 
CYP3A4/5

simvastatin, tacrolimus, paxlovid, 
midazolam

Yes (AUC ↑ 56%)

Inhibits UGT1A9 propofol, fenofibrate Not assessed to date

Inhibits UGT2B7 lamotrigine, morphine, lorazepam Not assessed to date

Inhibits CES1 oseltamivir, clopidogrel, methylphenidate No inhibition

Qian. Clin Psychopharmacol. 2019;39:462. Markowitz. Med Cannabis Cannabinoids. 2022;5:199. 
Bansal. Clin Pharmacol Ther. 2023;114:693.  Slide courtesy of J Markowitz



CBD -> No Effects

THC -> reduced 

cognitive processing 

speed and impaired 

performance

on the d2 Test of 

Attention



The most promising 
preliminary findings 

are related to the use 
of CBD in psychotic 

symptoms and 
anxiety



Putative Medical Uses of Major 
Constituents of Marijuana: THC & CBD

Seizures
Pain

Migraines
Anxiety

Pre-psychotic sxs
Depression

Inflammatory diseases (IBD)

Pain
Nausea/Vomiting

Spasticity
Glaucoma
Insomnia
Appetite

THC CBD



- Study of influence of Medical 
or Recreational Cannabis Laws 
on Use in Teens
- N=34 studies (med legal) and 
30 (recreational legal)
Findings: 
 - No impact of medically legal 
on use
 - Recreationally legal increased 
odds of past month cannabis in 
young adults > adolescents



Marijuana Risks 

• Lung-based (adults)

• Wheezing

• Exacerbation in COPD/Asthma

• Less irritation compared to cigarettes

• Cancer risk (adults)

• No increased risk of lung or other cancers

• Trend to decreased prostate cancer

• Motor vehicle accidents (adolescents/adults)->

• About two-fold increased risk while intoxicated

• Increased in fatal accidents in states with legalization 



Robinson T, et al. Drug Alc Dep. 2022. https://doi.org/10.1016/j.drugalcdep.2022.109582
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JAMA Psychiatry. 2021;78(9):1031-1040. doi:10.1001/jamapsychiatry.2021.1258
Published online June 16, 2021.

IMAGEN Multisite Study (8 sites)
N=799 children with scans and 5 year f/u
Mean age 14.4 yo (base) and 19 yo at f/u
MRI imaging for cortical thickness development
Main findings
-No differences at baseline between cannabis users
-Age related thinning in cannabis use –dose response relationship
-Overlay in cortical thinning linked to CB1 receptor density (from other PET study)



Marijuana Use & Psychotic Symptoms

• Marijuana use during adolescence is related to subclinical or full acute psychotic episodes and 
future psychotic disorders 
Casadio et al. 2011. Semple et al. 2005; Wilkinson et al. 2014; Moore et al. 2007; Kuepper et al. 2011 Starzer Am J Psych. 2018.

• Synthetic marijuana (K2/Spice) bidirectionally linked with serious mental illness/psychosis, 
prolonged psychosis

• Almost one-half of individuals who experience psychosis with marijuana 

develop schizophrenia
Starzer et al. 2018.

Bechtold J, et al. Am J Psychiatry. Aug 01 2016;173(8):781-789. Starzer, et al. Am J Psychiatry 175:4, April 2018.



Cannabis Withdrawal

• 3 or more symptoms that develop within one week 
of stopping heavy cannabis use
• Irritability, anger, or aggression

• Nervousness or anxiety

• Sleep difficulty (insomnia, disturbing dreams)

• Decreased appetite or weight loss

• Restlessness

• Depressed mood

• One or more physical symptoms causing significant 
discomfort: abdominal pain, shakiness/tremor, sweating, 
fever, chills, or headaches

Budney AJ1, Hughes JR.; Curr Opin Psychiatry. 
2006 May;19(3):233-8.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Budney%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=16612207
https://www.ncbi.nlm.nih.gov/pubmed/?term=Budney%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=16612207
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hughes%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=16612207
https://www.ncbi.nlm.nih.gov/pubmed/16612207
https://www.ncbi.nlm.nih.gov/pubmed/16612207
https://www.ncbi.nlm.nih.gov/pubmed/16612207


Substance Use Disorder: Treatment

• Motivational Interviewing

• Cognitive Behavioral Therapy

• Contingency management 
• e.g., pay for improvement; use of “items” such as cell 

phones, car use to ‘trade’ for negative use

• Groups: for youth and parents (support, coaching)

• Address behavioral health issues 
• e.g., ADHD, mood disorders

Wilens, McKowen & Kane. Contemp Peds 2013.



Pharmacotherapy for Cannabis Use Disorders

• N-Acetyl Cysteine (NAC)-nutraceutical-
dosing 1200 mg BID 
RCT; Grey et al. Am J Psych 2012; 2017 (in young adults only)

• Topirimate
(RCTs: Roten et al., Add Beh 38(3) 2013;  Miranda et al. Addiction Biol, 2016; Emery et al., Psychopharm, 2021 V 238)

• Buspirone 
Pilot RCT; McRae-Clark et al., 2009

• Gabapentin 
Pilot RCT; Mason et al., 2012

• Nabilone – Synthetic analogue of THC (Pharm of CUD, 2020)

• Rimonabant- experimental (CB-1 receptor blocker; EU approval and withdrawal: 
mood/SI) 
Huestis MA, et al. Psychopharm 2007



Cannabis Use Disorders: Summary

• Cannabis is the most common non-alcohol substance of use, misuse, and 
addiction

• Cannabis has substantial addiction potential 

• Cannabis use (and disorders) onset typically in adolescence

• Use in adolescents <16 years of age particularly problematic for potential 
structural brain changes and lasting neurocognitive dysfunction

• Treatment is multimodal-pharmacotherapy may help reduce use
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