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Goals

This presentation will review and compare 
the cannabinoids.  Comparisons will be made 
between the endogenous, phyto and 
synthetic cannabinoids.



Learning Objectives

• List the different classes of  cannabinoids,
• Discriminate between the evidence-based results 

and less scientific comments regarding the 
medical value and safety of  cannabinoids, and

• Determine appropriate monitoring and 
counseling points when discussing these 
chemicals with patients/consumers.



Cannabinoid Receptors

• CB1
–Mostly located centrally and effect the release 

of  neurotransmitters.
• Serotonin, GABA, dopamine (DA)

• CB2
–Mostly located peripherally and effect the 

immune system, generally lowering 
inflammation.



Cannabinoids

• Endogenous
– Anandamide, 2-AG.

• Phytocannabinoids
– 9-tetrahydrocannabinol (THC).
– Cannabidiol (CBD).
– >100 others.

• Synthetic
– Prescription (Rx).
– Illicit.



Marijuana (MJ) components
• The cannabis plant contains over 100 

phytocannabinoids.
• Over 500 chemicals.

– Primary of  interest are THC and CBD
• The same strain will have differing 

concentrations.
– Not just year to year but also on which growth stage 

the plant is cultivated.

Bolignini D, Ross RA. Clin Pharmacol and Ther. 2015. Fasinu PS. Pharmacotherapy. J Hum 
Pharmacol and Drug Ther. 2016. Bridgeman MB, et al. P&T. 2017. Volkow ND, et al. NEJM. 
2014. Abdollahi M, et al. Chemistry and Biodiversity. 2021. 



THC
• 9-tetrahydrocannabinol (THC).

– Psychoactive.
– Primarily targets CB1 receptors.
– Potency from street samples has increased 400%.

• Elimination t1/2
– Rapidly distributes into fat deposits.

• Infrequent users is 1.3 days.
• Frequent users is 5-13.

• Tmax
– Oral:  1-2h.
– Inhalation via smoking: 3-10 minutes.

• Detection in urine
– Metabolites detected up to 67 days in chronic heavy users.
Bolignini D, Ross RA. Clin Pharmacol and Ther. 2015. Fasinu PS. Pharmacotherapy. J Hum Pharmacol and 
Drug Ther. 2016 Bridgeman MB, et al. P&T. 2017. Volkow ND, et al. NEJM. 2014. Sharma P, et al. Iran J 
Psychiatry. 2012.



Cannabidiol (CBD)
• Non psychoactive.

– Recommended by WHO not to be listed as a scheduled 
drug.
• DEA disagreed.

• Primarily active at CB2 receptors and minimally 
active at CB1 receptors.

• Active at serotonin receptors and glycine receptors 
making them more sensitive.

Bolignini D, Ross RA, Clin Pharmacol and Ther 2015. Fasinu PS. Pharmacotherapy. J Hum Pharmacol and Drug 
Ther. 2016.



CBD
• Elimination t1/2

– 1.4 and 10.9 h after oromucosal spray.
– 2–5 days after chronic oral administration.
– 24 h after i.v.
– 31 h after smoking.

• Tmax
– Oral:  1.5-3h
– Inhalation via smoking: 3-5 minutes

Millar SA, et al. Frontiers in Pharmacology. 2018.



Rx Cannabinoids
Dronabinol

– Synthetic levo-THC (one half  of  THC chemical structure 
found in the plant).
• Anorexia associated with AIDS, nausea and vomiting (N and V) 

from cancer chemotherapy when non-responsive to 
conventional antiemetics.

• Marinol: Schedule CIII
– Syndros (dronabinol solution) CII

Nabilone
–Analog of  THC (chemically very similar to THC).

• N and V from cancer chemotherapy when non-responsive to 
conventional antiemetics.

• Cesamet: Schedule CII

Marinol PI, Syndros PI, Cesamet PI



Cannabidiol
• Brand name Epidiolex: 100% CBD
• Approved for treatment of  seizures associated with 

Lennox-Gastaut syndrome or Dravet syndrome in 
patients 2 years or older.

• Extracted from marijuana plants grown in UK.

• 5-10 mg/kg per dose given BID.
– Oral solution

Epidiolex PI.



Cannabis Products for the Treatment of: 
Cancer therapy

• THC has benefit on nausea and vomiting 
associated with well studied anti tumor 
medications.
– There is a risk of  hyperemesis gravidum.
– Psychoactive side effects.
– Current non cannabinoid FDA approved agents 

have a better efficacy:risk profile.
• FDA cannabinoid products are recommended after failure 

to non-cannabis classes.

Madras BK. WHO 37th ECDD. 2015. Nat Aced of  Sciences. 2018.



FDA Issued a Warning
• For the treatment of  tumors

– Contradictory data.
• Some show inhibition, some show proliferation in human culture 

cells.

• Told Manufacturers to stop making claims regarding 
cancer cure.  Such as:
– CBD combats tumor cells.
– CBD makes cancer cells commit suicide.
– CBD has antiproliferative properties that inhibit cell division 

and growth of  cancer cells.
– CBD may treat breast cancer.

Madras BK. WHO 37th ECDD. 2015. Nat Aced of  Sciences. 2018. FDA 2017.



Which of the following are accurate statements 
regarding the use of medical marijuana for 
patients afflicted with cancer?

a) Medical marijuana has been shown to shrink 
pancreatic tumors in randomized controlled trials.

b) THC is appropriate for treatment of  bladder 
cancer to reduce cell proliferation.

c) THC in combination with CBD is useful for 
nausea and vomiting related to cancer 
chemotherapy.

d) Medical marijuana has no FDA approved benefits.



Multiple Sclerosis spasticity
• One study showed benefit of  nabilone on pain 

when added to gabapentin in patients with 
spasticity.

• One study showed worsening of  posture and 
balance.

• Benefit is seen in “patient described” symptoms of  
spasticity.
– Pain, sleep.

• Patients are vulnerable to the adverse cognitive 
effects (40-60% side effect rate).

Turcotte D, et al. Pain Med. 2015. Madras BK. WHO 37th ECDD. 2015. Nat Aced of  Sciences. 2018.



THC or CBD for Fibromyalgia pain
• 4 arms: THC, CBD:THC, CBD, and placebo.
• Spontaneous or electrical pain responses scores were equal 

with all drug arms compared to placebo arm.
• 80% felt a drug high in the THC and CBD:THC arms.

– 10% felt drug high in placebo arm.
• 65-70% had a coughing side effect in drug arms.

– 0% for placebo.

• Cannabinoids have potential, but benefits need to be weighed 
against the harmful effects.  Long term studies assessing 
dependence, adverse effects and efficacy are warranted. 
(Khurshid, 2021)

Van de Donk, et al. Pain. 2019. Khurshid H, et al. Cureus. 2021.



Neuropathic pain
• Pts. achieving 50% reduction in pain scores was 

higher for the cannabis arms (21%) compared to 
placebo (17%).
– Nervous system AEs were cannabis (61%) v placebo 

(29%).
• Psychiatric AEs were cannabis (17%) v placebo (5%).

Mucke M, et al. CDSR. 2018.



Adults with chronic pain
• Possible benefit in chronic pain.

– Concerns about dosing and monitoring.
– Not recommended for acute pain (e.g. post op).
– Some of  the benefit is due to sleep and not analgesia.
– THC/synthetic THC or combination with CBD most of  

the data.
• Current evidence for THC and CBD in chronic 

pain is incomplete. Caution regarding risks and 
limited efficacy is warranted.  (Henderson, 2021)

Romero-Sandoval EA, et al. Curr Rheumatol Rep. 2017. Nat Acad of  Sciences. 2018. Henderson LA, 
et al. AJGP. 2021.



Opiate use
• Has been used to mitigate opiate withdrawal symptoms.

– Therefore, has an opiate agonist role.

• Some surveys have found a reduction in opiate use for pain 
when patients have used marijuana.

• NIDA: Data does not support the interpretation that cannabis 
legality has reduced opiate related deaths.
– Trends in OD reductions seen up to 2017 have reversed since then.

• Chronic pain syndromes that have shown efficacy may be all 
related to placebo.

Lucas P. commentary Harm Red J. 2017. Scavone JL, et al. Neuroscience. 2013. NIDA Drug Facts July 2019.  
Piper BJ, et al. J Psychopharmacol. 2017. Kroenke K, et al. Opinion JAMA. 2017.



Effect of Cannabis Use in Chronic Non‐
Cancer Pain Taking Opioids.

• 4 year study.
• No cannabis (marijuana inhaled) use, less frequent use, 

near daily/daily use.
• % who discontinued opiates:

• 20.9 for no cannabis.
• 21.5 for near daily/daily use.

• Pain severity score.
• -0.4 for no cannabis.
• +0.2 for near daily/daily use.

Campbell G, et al. Lancet Public Health. 2018.



Anxiety symptoms
• May have an acute role.
• No long term studies.
• Chronic THC use likely to worsen anxiety.

– Therefore, CBD would be the agent of  choice.

– Only true clinical data is with social anxiety disorder and 
acutely for events that provoke anxiety (like giving 
presentations).
• CBD 600mg

de Mello Schier AR, et al. Rev Bras Psyqiatr. 2012. Blessing EM, et al. Neurotherapeutics. 2015. Hoch 
E, et al. Eur Archives of  Psychiatry and Clin Neurosci. 2019.



Schizophrenia

• CBD with no THC as adjunct to antipsychotic.
• CBD 500mg BID.
• Helpful on positive symptoms.

– Did not help with negative symptoms

• Side effects were low and similar to placebo 
(unlike the pediatric studies for seizure).

McGuire P, et al. Am J Psychiatry. 2018.



Regular MJ use and increased risk of 
psychosis

• Adolescents using weekly increased risk of  
experiencing paranoia (133%) or hallucinations 
(92%).

• Aged 18-64: Daily cannabis use associated with 
developing a psychotic disorder (OR 3.8) compared 
to not using.
– High potency cannabis (more THC) increased risk to 

nearly 5x (OR 4.8).

Bechtold J, et al. Am J Psychiatry. 2016. Di Forti M, et al. Lancet Psychiatry. 2019.



Current evidence for benefit in 
pediatrics

• Benefit
– CINV

• Nabilone, THC, and dronabinol

– Epilepsy (Dravet Syndrome, drop seizures in Lennox 
Gestaut)
• CBD (Epidiolex, FDA indicated)

Wong et al. Pediatrics. 2017.



Lennox‐Gestaut drop seizures 
and Dravet Syndrome

• Drop seizures decreased by 0.7/day.
– Somnolence around 28% CBD v 5% pl.
– Decreased appetite 23% CBD v 8% pl.

• Dravet Syndrome convulsions decreased 0.2/day.
– Somnolence around 36% CBD v 10% pl.
– Decreased appetite 28% CBD v 5% pl.

Devinsky O, et al. NEJM. 2017. Devinsky O, et al. NEJM. 2018.



Autism Spectrum Disorders (ASD)

• Poorly designed studies.
• CBD may have benefit on behavior.

– THC neuropsychiatric adverse effects limits its 
usefulness.

• “insufficient evidence for cannabis use in ASD.”

Schleider LBL, et al. Scientific Reports. 2019. Poleg S, et al. Progress in 
Neuropsychopharmacol & Bio Psychiatry. 2019. Agarwal R, et al. BMC Psychiatry. 2019.



Cannabis ‐ pregnancy
American College of  Obstetricians And Gynecologists:

• Marijuana use may be teratogenic including reductions in fetal growth and 
long term neurologic complications.

• Effects pregnancy events.
• Developing endocannabinoid system of  the fetus effected by mother using 

cannabis.
– Impaired attention, learning and memory, impulsivity and behavioral problems.

• Autism, schizophrenia, bipolar disorder, depression may be higher in children 
whose mothers used THC during pregnancy.

• Behavioral and cognitive symptoms in early childhood higher in kids whose 
mothers smoked cannabis compared to mothers who abstained during 
pregnancy.

• THC does transfer to the infant through breastfeeding.
– Around 2.5% of  the maternal dosage.
– Can continue to transfer even after 6 weeks of  abstinence from THC by the 

mother.
Amer Coll of Obs and Gyn Opinion No. 722. 2017. Nat Acad of Sciences. 2017. Madras BK. WHO 37th ECDD Agenda item 6.2. 2015. Drugs and Lactation Database. July 2020. Paul SE, et al. JAMA Psychaitry. 2021.



Marijuana Dispensaries Survey 
Regarding a Customer Request

• Customer stated she was 8 weeks pregnant and 
experiencing morning sickness.
– Colorado, 400 dispensaries contacted.

• 70% of  dispensaries recommended cannabis for 
nausea in the first trimester.
– 65% of  these recommendations were based on personal 

opinion.
• 36% of  these recommendations stated that it is safe during 

pregnancy.
• The type of  cannabis product recommended was not 

consistent: THC 17%, combo 56%, CBD 26%.

Dickson B, et al. Obstetrics & Gynecology. 2018.



“Medical Cannabis Safe, Effective for 
Neurologic Symptoms in the Elderly”

Headline: Medscape Neurology May, 2019

• Poster at American Academy of  Neurology  2019 Annual Meeting, 
Philadelphia, PA.

• Retrospective chart review over 4 months.
• No standardized dosing or THC/CBD ratios.
• No verification of  potency.
• Self  report.

– No specific safety monitoring or gold standard efficacy measurements
• 69% reported some relief:

– Pain (49%), sleep (18%), neuropathy (15%), anxiety (10%)
• 34% reported side effects.

Bargnes V, et al. Poster AAN Annual Meeting. 2019



“CBD vs. THC: What’s the Difference?”

WebMD August 8, 2019

Directed towards patients/consumers.
• “Some say CBD helps with anxiety, insomnia, 

and chronic pain. So far, there’s little evidence that 
CBD helps with any of  these.”

• “As part of  medical marijuana, THC helps ease 
things like: MS pain, nerve pain, Parkinson’s disease 
tremors, nausea, glaucoma.”

https://www.webmd.com/pain-management/cbd-thc-difference?print=true



National Community Pharmacists 
Association ‐ NCPA

• CBD Source
– Online shopping site for pharmacists.
– Products will be tested for purity.
– Platform that pharmacists can trust for CBD education, 

marketing and products.
• But is it really?

https://ncpacbdsource.com/

Which then links the reader to: 
https://cbdoilreview.org/



Alcohol and CBD
“Combining alcohol and CBD results in significantly lower blood levels of  
alcohol”

-ncpacbdsource.com
-cbdoilreview.org

This is the citation used for the quote above:
• 10 subjects.
• Alcohol v alcohol and CBD. 
• Found no difference in intoxicating effects.
• CBD did lower EtOH blood levels significantly (2-10%).

Consroe P, et al. Psychopharmacology (66). 1979.

However, another study published the same year in the same journal was not quoted:
• 15 subjects.
• Alcohol v alcohol and CBD.
• Found no difference in intoxicating effects.
• CBD did not lower EtOH levels significantly (3-11%).

Belgrave BE, et al. Psychopharmacology (64). 1979.



Alcohol and CBD

“CBD protects the liver from damage done by binge-
drinking alcohol”

-ncpacbdsource.com
-cbdoilreview.org

• 4-6 mice per analysis
• Less autophagy (removal of  damaged organelles) 

reduction in mice given CBD after binge drinking.

Yang L, et al. Fee Radic Biol Med. 2014.



Marijuana risks (acute)
• Short term usage:

– Impairment in short term memory
– Motor coordination
– Paranoia
– Psychosis
– Altered decision-making capacity
– Increase risk of  MI.

• Low doses of  THC can cause tachycardia and hypotension.
– Coronary vasospasm
– Reduced O2 carrying capacity of  Hgb

• Greatest risk increase occurs in the first 60 minutes.
• Cannabis use more than doubles MIs in 18-44 yo.

Andrade C. Clin Prac Psychopharm. 2016. Simpson AK, et al. Child Adolesc Psychiatry. 2016. 
Volkow ND, et al. NEJM. 2014. Sanchez Artiles AE, et al. Phytotherapy. 2019. Ladha KS, et al. CMAJ. 2021.
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Auto accidents
• THC causes a reduction in reaction time, attention, and other executive 

functions necessary for driving including confidence in driving ability.
– Persists days after last use in chronic users.

• Increased fatal car accidents (3x).
• Fatalities up 12% on April 20th (4/20) compared to the week before or 

after.
– Increased by 38% for those under 21.

• Double blind placebo controlled cross over study.
– Occasional users.
– Started driving 45 minutes post inhalation, duration was 2h.
– Average blood level THC at 2h 45m post inhalation was 1.7 ng/ml.

• Increased risk with blood levels as low as 1ng/mL.
– Dose dependent.

Bondallez P, et al. Foremsic Sci Int. 2016. Staples, et al. JAMA Int Med. 2018. Micallef  J, et al. Fundamental & Clin 
Pharmacology. 2018. Volkow ND, et al. NEJM. 2014. Arkell TR, et al. JAMA. 2020.



Marijuana risks: Frequent long term usage 
(more than half the time).

• Development of  addiction.
• Psychosis.
• Anxiety.
• Amotivational state.
• Altered brain development.

– Amount of  harm increases the earlier an individual starts using.
• Cognitive decline.

– Executive functioning.
– Memory.
– Learning.
– Cognitive processing speed.
– IQ reductions.

• Periodontal disease.
• Pulmonary disease.

Meier MH, et al. JAMA. 2016. Andrade C. Clin Prac Psychopharm. 2016. Simpson AK, et al. Child Adolesc Psychiatry. 2016. Reece AS. Clin Tox. 
2009. Volkow ND, et al. NEJM. 2014. Jett J, et al. J of Thoracic Oncology. 2018.
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College related MJ risks 

• A large longitudinal cohort study of  college 
students.
– frequency of  cannabis use was a significant factor in:

• poor class attendance.
• lower grades.
• longer time to graduate from college.

Arria AM, et al. Psychol Addict Behav. 2015.
Martinez JA, et al. J Drug Educ. 2015.
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Vaping v Smoking

• Vaping produces a much higher level of  THC 
into the blood.
– 10mg

• vap 7.5 ng/mL,  smok 3.8 ng/mL.

– 25mg
• vap 14.4 ng/mL  smok 10.2 ng/mL.

• All areas of  cognitive dulling are increased.

Spindle TR, et al. JAMA Network Open. 2018.



Kinetic drug interactions
• THC

– Metabolized via 2C9 (primary) and 3A4.
– Inhibitor of  1A1/2, 1B1.

• CBD
– Largely unchanged and excreted in feces.
– Potent inhibitor of  2C19 and moderate 3A4.

• Inhibitor of  1A1/2, 1B1.

• Smoking induces 1A1/2 (as with cigarettes).
– Theophylline levels reduced by 44% when smoking 2 joints/wk.

Arellano AL, et al. CNS Neurol Dis Drug Targets. 2017. Geffrey AL, et al. Epilepsia. 2015. Leino A. 
Am J of  Transplantation. 2019.



Kinetic drug interactions
CBD effects on other drugs
• Case report of  tacrolimus increase of  300%.
• Clobazem increased 60% and norclobazem increased 

500%.
• Case report of  CBD doubling methadone levels.

– 13 y.o. cancer patient.
• Parents started giving CBD oil for ‘tumor shrinkage’ without telling 

clinician or pharmacist.

Ketoconazole effect on THC and CBD
– Increased THC 27% and CBD 89%.

Geffrey AL, et al. Epilepsia. 2015. Leino A. Am J of  Transplantation. 2019. Qian Y, et al. J Clin 
Psychopharmacol. 2019. Madden K, et al. Pediatrics. 2020.



Cannabis withdrawal:
Symptoms related to daily/near daily use

• Irritability, anger or aggression.
• Nervousness, anxiety.
• Sleep difficulty.
• Decreased appetite, weight loss.
• Restlessness.
• Depressed mood.
• Physical symptoms: abdominal pain, 

shakiness/tremors, sweating, fever, chills, headache.

DSM-5



Cannabis withdrawal
• 17% to 87% range.

– Highest rate is with inpatient samples.
– Average 47%.
– More common in patients with comorbid substance use, 

frequency of  use and THC potency.
• Lasts approximately 14 days.
• Peaks on days 2-4.
• Withdrawal due to THC.

– Unlikely due to CBD.

Bonnet U, et al. Sub Abuse and Rehab. 2017. Bahji A, et al JAMA NetworkOpen. 2020.



Treatment of cannabis withdrawal and 
dependence

Withdrawal
• Dronabinal

– Minimally better than placebo.
• Nicotine patch (7mg)

– irritability./anger/aggression/nervousness/anxiety/depressed mood.
• Lofexidine (alpha 2 agonist)
• Mirtazapine for sleep
• Gabapentin

Dependence
• Buspirone

– Slightly worse than placebo.
• Vilazodone

– No difference compared to placebo.

Vandrey R, et al. CNS Drugs. 2009. Mcrae-Clark AL, et al. Drug Alcohol Depend. 2009. Hart CL, et al. Drug Alcohol Depend. 2002. Haney M, et al. 
Psychopharmacol. 2008. Levin FR, Drug Alcohol Depend. 2011. Vandrey R, et al. Drug Alcohol Depend. 2013. McRae-Clark AL, et al. Am J on 
Addictions. 2016. Bennet U, et al. Sub Abuse and Rehab. 2017. Gilbert DG, et al. Psychopharmacology. 2020.







Conclusion
• Cannabinoid affecting chemicals are widely touted as 

effective and safe.
– Both of  which are exaggerated (efficacy) and minimized 

(safety) by sellers.
• THC likely too psychoactive to be a safe option except in 

refractory cases as indicated by the FDA.
• OTC CBD has no true regulatory and purity standards or 

consistency.
• In addition to multiple neurologic and physiologic harm 

there are substance use disorder risks associated with 
stimulating this system.
– As seen in other drug classes (e.g. benzodiazepines, 

stimulants, opiates).


