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Learning Objectives

By the end of this talk, | hope you can:
¢ Appreciate the body’s natural cannabinoid system

¢ Understand some of the active components of cannabis
and how they may work

¢ Describe the potential role of cannabinoids in cancer
therapeutics




Points of Departure

¢ A lot of cannabis-related literature focuses on its risks as a
recreational or use disorder substance

¢ Some cannabis-related literature focuses on its therapeutic uses

¢ Similarities and differences remain unclear between people who
use cannabis recreationally vs. medically

¢ Most studies of therapeutic uses of cannabis utilize
pharmaceutically prepared cannabinoids

¢ Cannabinoid content of medical cannabis preparations differs from
that of researched preparations

¢ Cannabinoids other than THC and CBD remain underrepresented in
therapeutic literature

¢ Terpenes remain underrepresented in therapeutic literature
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Our Bodies Have a Natural Cannabinoid
System
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Our Bodies Have a Natural Cannabinoid
System

¢ Cannabinoid-1 (CB1) Receptor

© Found in brain, spinal cord, nerves, fat, liver, pancreas, muscle
o Stimulated by anandamide and 2AG

¢ Cannabinoid-2 (CB2) Receptor

© Found on immune cells (also in brain and spinal cord, but role
unclear)

o Stimulated by anandamide and 2AG

¢ TRPV Receptor
© Found on pain sensing nerves
o Stimulated by smaller amounts of anandamide
o Inhibited by larger amounts of anandamide




Our Body’s Natural Cannabinoid System
Helps Balance Nerve Function
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Cannabis is Not a Single Drug
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Different Cannabinoids Have Different
Effects

¢ THC
o Partially stimulates CB1 and CB2
© Has intoxicating effects

¢« CBD
o Blocks CB1 / CB2 stimulators
°© Increases anandamide
o Stimulates serotonin 1 receptors
© No known intoxicating effects

¢ Other Cannabinoids
© No known intoxicating effects

¢ Terpenes
o Various effects, some activating, some sedating




Cannabinoids Have Potential Benefits

¢ THC or THC-CBD mixtures have evidence for treating
© Chronic pain
o Chemotherapy related nausea and vomiting
o Multiple sclerosis related spasticity

¢ CBD has evidence for treating schizophrenia
© CBD being studied as potential treatment for bipolar depression

¢ Small doses of THC may have cognitive benefits in bipolar

¢ Cannabis effects on PTSD are unclear
o Small dose THC at night may help with PTSD sleep disturbance

o Small trial of smoked cannabis in PTSD showed no difference
between active and placebo cannabis

© Cannabis use may be associated with worsened course of PTSD




Cannabinoids Have Potential Benefits

¢ THC Potential Positives
© Euphoria
o Calmness
© Appetite increase
o Sociability increase
© Time perception alteration
o Color perception heightened




Cannabinoids Have Potential Harms

¢ THC Potential Negatives
° Impairment of cognition, judgement, motor coordination
© Panic
© Paranoia, hallucinations
o Red eyes, dry mouth, tachycardia

© Cannabis withdrawal
e [rritability, anger, aggression
¢ Nervousness, anxiety
@ Insomnia, disturbed dreams
@ Appetite decrease
@ Restlessness
® Depressed mood
¢ Abdominal pain, tremors, sweating, fevers, chills, headache

¢ THC and CBD may interact with other medicines
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Recreational Cannabis Use Has Potential
Harms

¢ 9% of first-time recreational cannabis users go on to
develop cannabis use disorder

¢ Recreational cannabis use at baseline associated with
increased risk of developing
o Alcohol use disorder 2-5x risk
© Tobacco use disorder 2x risk
© Opioid use disorder 2x risk
© Major depressive disorder 2x risk
o Bipolar disorder 3x risk
o Schizophrenia 2-3x risk




Recreational Cannabis Use Has Potential
Harms

¢ Lower birth weight in offspring

¢ Increased attention and behavioral problems in offspring
¢ Poorer cognitive, academic, vocational outcomes

¢ 2x increased risk MVA

e Increased risk heart attack around time of smoking

¢ Increased risk stroke around time of smoking

¢ Exacerbation of schizophrenia, bipolar disorder,
depression

¢ 2-5 x increased risk suicide




Pharmaceutical THC Has Potential
Harms

Individual AEs
Dizziness 41 (4243) 5.09 (4.10-6.32)
Dry mouth 36 (4181) 3.50 (2.58-4.75)
Nausea 30 (3579) 2.08 (1.63-2.65)
Fatigue 20(2717) 2.00 (1.54-2.62)
Somnolence 26 (3168) 2.83 (2.05-3.91)
Euphoria 27 (2420) 4.08 (2.18-7.64)
Depression 15 (2353) 1.32 (0.87-2.01)
Vomiting 17 (2191) 1.67 (1.13-2.47)
Diarrhea 17 (2077) 1.65 (1.04-2.62)
Disorientation 12 (1736) 5.41 (2.61-11.19)
Asthenia 15 (1717) 2.03 (1.35-3.06)
Drowsiness 18 (1272) 3.68 (2.24-6.01)
Anxiety 12 (1242) 1.98 (0.73-5.35)
Confusion 13 (1160) 4.03 (2.05-7.97)
Balance 6 (920) 2.62 (1.12-6.13)
Hallucination 10 (898) 2.19 (1.02-4.68)
Dyspnea 4 (375) 0.83 (0.26-2.63)
Paranoia 4 (492) 2.05 (0.42-10.10)
Psychosis 2(37) 1.09 (0.07-16.35)

Seizures 2 (42) 0.91 (0.05-15.66)




Proposed Cautions for Medical Cannabis
Use

o High sensitivity to adverse effects

© Cannabis use disorder

o Schizophrenia

o Bipolar disorder

o Suicidality

© Use prior to full neurodevelopment

© Preghancy

o PTSD

© Depression

© Non-cannabis substance use disorder
o High cardiovascular risk

o High cerebrovascular risk

© Chronic bronchitis (for smoked preparations)




Cannabis Use in Cancer Therapeutics

Symptom

Conclusion

Nausea and vomiting

Anorexia and loss of
appetite

Pain

Chemotherapy-induced
peripheral neuropathy

Gastrointestinal distress

Cognitive impairment

Anxiety and depression

Sleep disorders and
fatigue

Cardiac, metabolic, and
bone health toxicities

There is evidence that cannabis or cannabis-derived products can alleviate chemotherapy-induced
nausea and/or vomiting, and an inhalable form could be better for patients unable to retain oral
medications. However, most data are from the 1980s, and cannabis has not been compared with
modern anti-emetic regimens.

Medical cannabis and THC specifically, have led to increased appetite in humans and laboratory
animals, mostly in noncancer contexts thus far.

Research is promising for relieving pain acutely from various sources including cancer, perhaps
even to reduce the dose of opiates. However, pain surfaces via many different mechanisms and it is
not yet clear what contexts in which cannabis could have an analgesic effect.

Evidence is promising from studies in people with HIV, trauma/surgery, and diabetes as well as
cancer-related animal models, but there is not yet evidence in humans with cancer.

There are promising data from research in patients with inflammatory bowel disease, but none yet
in patients with cancer. Diarrhea can also be a side effect of cannabis use.

There have not been studies with cannabis for cancer-related cognitive problems. Recreational
users and patients report acute complaints in memory, attention, and executive function, though
long-term effects are unclear. Some studies suggest potential benefits, especially from cannabidiol.

Most research to date is epidemiological and results are unclear.

Very few studies have been conducted, but limited evidence suggests that cannabis is promising for
alleviation of clinical sleep disorders (not yet in patients with cancer).

Too few studies have been conducted to make conclusions recommending or discouraging cannabis
for these purposes.




Do Cannabinoids Treat Cancer?

¢ In vitro and animal models demonstrate anti-cancer
properties of several cannabinoids in several cancers
© Increased cancer cell death
° Increased cancer cell differentiation
o Decreased cancer cell invasion
o Decreased cancer cell vascular supply
o Cancer cell cycle arrest

¢ Human clinical trials are early in their development
o www.clinicaltrials.gov

¢ In contrast: heavy recreational cannabis associated with
small increase in risk of testicular cancer
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http://www.clinicaltrials.gov/

Summary

¢ Our body’s natural cannabinoid system serves to maintain
nerve balance and regulate immune function

¢ THC and CBD a
resulting in bot

¢ Pharmaceutica

ter the body’s natural cannabinoid system,
n potential positive and negative effects

THC, and to a lesser extent medical

cannabis, have evidence for a variety of cancer-related
therapeutic uses

¢ Anti-cancer effects of cannabis require human study

¢ Cannabinoid preparations, including medical cannabis,
have benefits and risks, like any other medicine

¢ | encourage collaboration with your health care providers
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