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Outline

1. The Opioid Crisis

2. Therapeutic potential of cannabinoid/opioids
Interactions
o T0 help with problems related to opioid drugs
o T0 help with problems related to cannabis




VERY HIGH RISK OVERDOSE, INFECTIONS




Canada: one of the highest user of opioids

From WHO




ED visits due to heroin and synthetic opioid
poisoning, Ontario,
2012-2013 to 2016-2017

In Ontario, over the past 5 years, the number of ED visits
Increased almost four-fold for heroin poisonings and more
than double for synthetic opioids. From CIHI Report, 2017




Apparent opioid related deaths In
Canada, 2006 (per/100,000)

From
Health
Canads
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Opiate Use Iin population is directly linked
with negative consequences

However, It Is hard to cut safely opioid doses




Would the cannabinoid system be a
useful target ?




Opioid Receptors are widely distributed In
the brain

Lutz and Kieffer Trends Neurosci 2013;36(3):195-206




CB1 Receptors are widely
distributed in the brain

High density in brain
areas concerned with
memory, cognition,
motor coordination,
mood, anxiety and
reward and pain

Brain Stem®

A

CB1 MRNA . 4+l Express in spinal cord

Express in lipocytes in
fat tissue, liver,
pancreas...

From Freund et al., 2003




Overlapped distribution of Opioid and
Cannabinoid Receptors
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Befort Frontiers in Pharmacology 2015;(5):6-6




opioid-cannabinoid interactions can occur
through multiple mechanisms

Release of opioid peptides Dby cannabinoids or
endocannabinoids by opioids

Existence of a direct receptor-receptor interaction when the
receptors are co-expressed in the same cells

Interaction of their intracellular pathways

Cross-regulation of receptor density
Cross-tolerance/sensitization

Mutual potentiation (e.g. antinociceptive synergy)




Cannabinoid involvement in analgesic effects
of morphine

Kathryn et al., Neuroharmacol 2012(63):905-15




A° THC and morphine analgesic effects
synergize: a iIsobologram analysis
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THC, mg/kg p.o. Morphine, mg'kg p.o. THC (mglkg)

Cichewicz and McCarthy, JPET, 304, 1010-1015, 2003




‘Opioid sparing effect of cannabinoids ?

Systematic search according to Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)

No date limits, search run on 29 Oct 2015

Eligible studies:
- Human or animal studies

- Outcomes for either pain/analgesia or opioid requirements/opioid-
sparing effects from concurrently administered opioids and cannabinoids

- Controlled clinical studies and case series




PRISMA diagram showing study identification




Pre-Clinical Results

Meta-Analysis 6 studies: Morphine/THC




Pre-Clinical Results
Meta-Analysis 2 studies: Codeine/THC

Conclusion: strong preclinical support
for opioid sparing effects of cannabinoids




Clinical studies results




Clinical studies results




Clinical Results (summary)

Very-low-quality evidence: 1
Low-quality evidence: 3
Moderate-quality evidence: 2
High-quality evidence: 3 RCTs

None of the 3 high-quality studies provided evidence of
an opioid-sparing effect.

Evidence of an opioid-sparing only in 1 very low-quality
study




Reduced use of opioid in subjects using
medical cannabis

64 % reduction In
opioid dose
(n=118), decreased
number of and side
effects 0]
medication,
improved quality of
life

44 % reduction in
opioid dose
(n=176), decreased
pain

However, lack of control !




Am J Public Health. 2017 Nov;107(11):1827-1829

Interrupted time-series design (2000-2015) to compare
changes in level and slope of monthly opioid-related deaths
before and after Colorado stores began selling recreational
cannabis.

Also describes the percent change in opioid-related deaths
by comparing the unadjusted model-smoothed number of
deaths at the end of follow-up with the number of deaths just
prior to legalization




Results

Colorado’s legalization of recreational cannabis sales and use
resulted in a 0.7 deaths per month (b = —0.68; 95% confidence
Interval = —1.34, —0.03) reduction in opioid-related deaths.

64 % reduction In
opioid dose
(n=118), decreased
number of and side
effects of
medication,
improved quality of
life

Am J Public Health. 2017 Nov;107(11):1827-1829




Interim conclusion

THC can produce analgesia in different animal models
and can also potentiate the effects of opioid drugs

Preclinical evidence support an opioid sparing effects of
cannabinoid drug

There is limited evidence so far supporting the opioid
sparing effects of cannabinoids in humans

However, more and more uncontrolled studies support
the opioid sparing effect and potential utility of increased
access to cannabinoid drug to reduce mortality related to
opioids




Potential of the opioid system
for Cannabis Use Disorder




Cannabis as a typical Addictive
Substance

24

4

> Cannabis Withdrawal is very well characterized now (Thanks
to Dr Budney work and others)

> 8 —9 % of ever users will develop cannabis dependence, an
ever larger fraction will develop cannabis use disorder




THE COCHRANE
COLLABORATION®

Gates et al., 2016 Cochrane Review




THE COCHRANE
COLLABORATION®

Marshall et al., 2014 Cochrane Review




THE COCHRANE
COLLABORATION®

Marshall et al., 2014 Cochrane Review




The opioid antagonist naltrexone reduces the
reinforcing effects of THC in squirrel
monkeys

THC 4 pg/kglinj. Cocaine 30 pg/kg/inj.
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The opioid antagonist naltrexone reduces the
reinforcing effects of THC in squirrel
monkeys

b Cocaine (30 pg/kgl/injection)
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Naltrexone Maintenance Decreases Cannabis
Self-Administration in Daily Cannabis Smokers

Self-Administration

Inactive Cannabis Active Cannabis*®
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Haney et al Neuropsychopharmacology 2015;(11):2489-98




Naltrexone Maintenance Decreases Cannabis
Subjective Effects in Daily Cannabis Smokers

Good Effect
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CONCLUSION

Opioid crisis is a phenomenon that affect countries that
are high prescribers of opioid medications (US, Canada)

The Cannabinoid and opioid receptors are co-localized
In some areas of the brain/spinal cord and they
functionally interact

Cannabinoids have clear analgesic properties Iin

preclinical models and allow for opioid sparing effects.
However, there is so far limited validation of those
effects In humans

For addiction treatment: Blocking the opioid system
could decrease motivation for cannabis. Validation RCTs
are needed




Priorities for research

> Performing RCT testing cannabis for pain

> Performing RCT testing the opioid sparing
effect of cannabis In patients with chronic
pain

> Performing clinical trials for
pharmacotherapies interventions for
cannabis use disorders
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Estimate of Total U.S.
Drug Deaths in 2016

Fentanyl-Related Deaths
Surpassed Heroin or Rx
Opioids in 2016

Graphs from NY Times Article based on
CDC MMWR Report 2017




