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Consequences differ by race



Definitions

• Cannabis = all products from plants
sativa & indica
• 100s cannabinoids

• Delta 9 tetrahydrocannabinol (THC): partial 
agonist of CB1 and CB2 receptors

• Cannabidiol (CBD): CB1 antagonist

• Marijuana = products containing THC

• Compounds are not regulated



THC content varies by product

The risk of adverse effects from cannabis use increases with increased levels of THC1.

2017: 17% THC1

1. Chandra S et al., Eur Arch Psychiatry Clin Neurosci. 2019;269(1):5-15. 2. Bidwell LC 
et al., Addict Behav Rep. 2018;17(8):102-106.

Varying potency Dabs - Wax / Shatter Hash Oil

Variable: 50-80% THC2



Learning Objectives 

1. Describe the epidemiology of cannabis use in the United States

2. Identify adverse health effects of cannabis use and ways to minimize 
these harms. 

3. Council patients on treatment options for cannabis use disorder and 
withdrawal. 

4. Analyze medical uses of cannabis based on scientific evidence



Describe the epidemiology of cannabis use in 
the United States



Legal Status of Cannabis Around the World, 2025

Chandy M, Jimenez-Tellez N, Wu, JC. The relationship between cannabis and cardiovascular disease: clearing the haze. Nature Reviews Cardiology. 2025;22:467-481.



Self-reported past 30-day use by age

Mattingly DT, Richardson MK, Hart JL. Drug Alcohol Depend Rep. 2024;12:100253.



Substance Abuse and Mental Health Services Administration. (2025). Key substance use and mental health indicators in the United States: Results from the 2024 National Survey on Drug Use and Health (HHS Publication No. PEP25-
07-007, NSDUH Series H-60). Center for Behavioral Health Statistics and Quality, Substance Abuse and Mental Health Services Administration. 

Type of Past Month Marijuana Use, 2024



Miech, R. A., Patrick, M. E., O’Malley, P. M., Jager, J. O. and Jang, J. B. (2026). Monitoring the Future national survey results on drug use, 1975–2025: Overview and detailed results for secondary school students. 
Monitoring the Future Monograph Series. Ann Arbor, MI: Institute for Social Research, University of Michigan. Available at https://monitoringthefuture.org/results/annual-reports/

5.6% 12th Graders
3.1% 10th Graders
0.9% of 8th Graders
report daily use

Cannabis: Daily Use Among 8th, 10th, 12th graders

https://monitoringthefuture.org/results/annual-reports/


Identify adverse health effects of cannabis 
use and ways to minimize these harms. 



Acute effects of cannabis intoxication

Physiologic effects
• Tachycardia (20-50 beats 

per minute above 
baseline)

• Elevated blood pressure
• Bronchial relaxation
• Dry mouth and throat
• Conjunctival injection

Positive effects

• Euphoria

• Decreased anxiety

• Heightened perception

• Increased sociability

• Sensation of time slowing

• Increased appetite

• Decreased pain

Negative effects
• Paranoia, anxiety
• Psychosis
• Irritability
• Impaired short-term 

memory
• Poor attention/judgment
• Poor coordination/balance
• Distorted spatial 

perception
• Altered awareness of time

Slide content courtesy of Dr. Mimi Schizer & Volkow et al., N Engl J Med, 2014.



Acute effects of cannabis intoxication

Levy et al., JAMA Pediatrics 2019



Cannabis Hyperemesis Syndrome

Zhu et al., Diagnosis and acute management of adolescent cannabinoid hyperemesis 
syndrome: a systematic review. J of Adol Health, 2021. 



Psychotic disorders by cannabis frequency & type

Forti et al., Lancet Psychiatry. 2019;6(5):427-436.



Incident Schizophrenia Diagnoses Associated with 
Cannabis Use Disorder, 2006-2022

Myran DT et al., JAMA Network Open. 2025;8(2):e2457868.



Cannabis Use & School Dropout

Overall OR: 2.19 (1.73-2.78)

Chan O et al., JAMA Pediatrics. 2024;178(12):1280-1289.



Council patients on treatment options for 
cannabis use disorder and withdrawal. 



Withdrawal Timeline

Connor JP et al., Addiction. 2022;117(7):2075-2095. Adapted
from Goodwin et al. and Queensland Health (2012).



Withdrawal Treatment

Brezing CA, Levin FR. Neuropsychopharmacology. 2017;43(1):173-194. Connor JP et al., Addiction. 2022;117(7):2075-2095. 

Symptom Medication Options

Anxiety & Agitation

• Hydroxyzine
• Buspirone
• Gabapentin
• Dronabinol, Nabilone

Insomnia
• Quetiapine
• Mirtazapine

Nausea & Stomach Pain
• Metoclopramide, ondansetron
• Scopolamine

Appetite suppression
• Quetiapine
• Mirtazapine
• Cyproheptadine

Psychotic Symptoms & Hallucinations • Antipsychotics (olanzapine, quetiapine)



Medication Options

Medication Dose Notes

N-acetylcysteine
“NAC”1

600mg QD x3d > 600mg 
BID x3d > 1200mg BID

• Available as over-the-counter supplement
• Decreased use in adolescents when combined with 

contingency management;1-2 not efficacious in adults3

• Not FDA approved for CUD

Gabapentin4 1200mg/day
• Decreased cannabis use, cravings, withdrawal 

symptoms in adults
• No evidence in adolescents

Topiramate5 25mg/day increased by 
25mg weekly to 200mg/day

• Reduced cannabis use in adolescents
• High rate of adverse effects & treatment 

discontinuation
• Side effects: neurocognitive slowing, memory 

difficulties, weight loss, poor appetite

1. Gray et al. American Journal of Psychiatry, 2012.  2. Gray et al., Neuropsychopharmacology, 2025. 3. Gray et al., Drug Alcohol Depend 2017. 4. 
Mason et al., Neuropsychopharmacology. 2012.  5. Miranda R et al., Addiction Biology 2017. 6. Bahji A et al., Intern J of Drug Policy 2021. 



Slide courtesy of Dr. Amy Yule

Match therapy to readiness to change

Not sure Total 

Abstinence

Motivational 
interviewing

Community 
Reinforcement 
Approach

Decrease risky use

Cognitive behavioral 
therapy (skill building, 
relapse prevention)



Slide courtesy of Dr. Amy Yule

Community Reinforcement Approach

↓ positive 

reinforcement from 

substance use

↑ the availability 

and frequency of 

positive 

reinforcement from 

activities not 

involving substance 

use



Role of contingency management 

• 220 youth were randomized to 4 weeks of abstinence-based CM (CB-
Abst; n=126) or monitoring (CB-Mon; n=94). 

• Participants self-reported use frequency & provided urine metabolite 
levels at baseline, end-of-intervention, and 4-week follow-up.

• Decreased cannabis use persisted after trial ending 

Cooke M, Drug and Alcohol Dep. 2024;256:111096.



Histo

ry

What

Why

When

Wher

e

• Transition to lower potency products

• Address underlying concerns (anxiety, 
sleep, low appetite) using other 
behavioral and/or pharmacologic 
interventions

• Avoid use before/during school, work, 
driving, sports

• Limit use to after school and social 
settings

• Avoid synthetic cannabinoids

Harm reduction for cannabis use



Analyze medical uses of cannabis based on 
scientific evidence.



Approved medications
Dronabinol & Nabilone (synthetic THC)

- Nausea w/ cancer chemotherapy (D&N)

- Anorexia & weight loss in AIDS (D)

Epidiolex (CBD-derived)

- Lennox-Gastaut & Dravet syndrome, 
seizures associated with TSC

Nabiximols (plant-derived THC & CBD)

- Central & peripheral neuropathic pain

- Rheumatoid arthritis

- Cancer pain



What about chronic pain? 

Chou R et al., Annals of Internal Medicine. 2026.

Change in Pain Severity
(MD)

>30% Improvement Pain 
Response (RR)

Overall Function
(MD)

THC > CBD, 
THC-only

Dronabinol: -0.23 (-0.82, 
0.54)

Nabilone: -1.59 (-2.49, -
0.82)

Dronabinol: 0.71 (0.42, 
1.17)

Nabilone: 2.20 (1.06, 4.55)

Dronabinol: 0.36 (-1.19, 
1.91)

Nabilone: -0.35 (-1.90, 
0.94)

THC ~ CBD -0.54 (-0.95, -0.19) 1.18 (0.93, 1.71) -0.42 (-0.73, -0.16)

THC < CBD, 
CBD-only

THC:CBD: 0.12 (-0.71, 0.93)
CBD: 0.40 (-0.14, 1.00)

THC:CBD: 1.07 (0.73, 1.57)
CBD: 0.84 (0.62, 1.10)

THC:CBD: 0.29 (-0.21, 0.80)
CBD: 0.11 (-0.15, 0.41)

Conclusions: Comparable and high THC-to-CBD ratio cannabinoid products may result in small 
improvements in pain and increased common adverse events during short-term treatment of 

primarily neuropathic pain.



Quality of evidence

Hsu M et al., JAMA 2026. Wilson J et al., Lancet Psychiatry 2026.

Low Moderate High

Chemo-associated N/V Neuropathic Pain 
(Nabiximols)

Dravet &
Lennox-Gastaut Syndromes

HIV/AIDS-induced anorexia Reduced sleep disturbance MS-related Spasticity

Chronic Noncancer Pain 

Total sleep

Tic/Tourette’s Synd
Severity

Autistic traits

No effect: anxiety, psychosis symptoms, PTSD, insomnia, sleep latency, opioid 
craving/withdrawal, acute pain. 



Thank you!

Jessica Calihan, MD MS

jcalihan@mgh.harvard.edu



Daily Cannabis & Alcohol Use, 19- to 30-Year-Olds

Patrick ME. Addiction. 2024;120(4):779-782.



Volkow et al., N Engl J Med, 2014. 



Power E et al., Psychol Med. 2021;51(2).

Frequent/Dependent Cannabis Use & IQ



Miech, R. A., Patrick, M. E., O’Malley, P. M., Jager, J. O. and Jang, J. B. (2026). Monitoring the Future national survey results on drug use, 1975–2025: Overview and detailed results for secondary school students. 
Monitoring the Future Monograph Series. Ann Arbor, MI: Institute for Social Research, University of Michigan. Available at https://monitoringthefuture.org/results/annual-reports/

34.8% 12th Graders
22.1% 10th Graders
12.6% of 8th Graders
report lifetime use

Cannabis: Lifetime Use Among 8th, 10th, 12th graders

https://monitoringthefuture.org/results/annual-reports/

