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Learning Objectives

At the conclusion of this activity, participants should be  able to:

• Describe the pharmacology of Cannabinoids
• Identify the pros and cons of using medical cannabis for pain and/or as  

a substitute for opioids
• Analyze the available literature and recommendations
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Pain Physicians Cannabis Survey 2020

@NarouzeMD

Mismatch between pain 
physicians’ favorable attitude 
regarding the legitimacy of using 
medical cannabis and their 
willingness to recommend it 

Narouze et al. RAPM 2020



Marijuana 
Most Commonly Used Illicit Drug in 

USA

26 million past month users 
4 million with cannabis use disorders

@NarouzeMD
National Survey on Drug Use and Health, SAMHSA 2017

The Global Commission on Drug Policy





State Marijuana Laws in 2021 Map

https://www.ncsl.org/research/health/state-medical-marijuana-laws.aspx

https://www.ncsl.org/research/health/state-medical-marijuana-laws.aspx


New trends in cannabis potency
(1995 - 2014)

THC Potency Tripled in Past 20 Years
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Marijuana Concentrates

Some products with concentrated forms of cannabis, like hash and 
hash oil, can have as much as 80% to 90% THC.

@NarouzeMD



@NarouzeMD



Pharmacology

Cannabis contains ~120 cannabinoids 
& 

Other chemicals in varying concentrations



Endocannabinoid System (ECS)

1. Endocannabinoids (eCB): the two best known and characterized are 
N-arachidonoylethanolamine (anandamide, AEA)
2-arachidonoglycerol (2-AG)

2. Synthetizing and degrading enzymes
3. Cannabinoid receptors 

CB1R and CB2R
4. The endocannabinoid membrane transporter (EMT) and the CB1R

interacting protein 1a (CRIP1a)

@NarouzeMD



Cannabinoid CB1 
Receptors

Terry et al., Eur J Nucl Med Mol Imaging. 2010
@NarouzeMD

Cannabinoid CB2 
Receptors

Ahmad et al. Mol Imaging Biol. 2013



GPCR
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On Demand
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Endo-Cannabinoids

Endocannabinoids Main Mode of 
Action 

Precursor Metabolism

2-arachidonoylgylcerol  
(2-AG)

CB1 and CB2 full 
agonists

Diacylglycerol by 
diacylglycerol lipase

MAGL → glycerol and 
arachidonic acid

Anandamide (AEA)  -CB1 partial 
agonist

-TRPV-1 agonist 

N-arachidonoyl
phosphatidylethanolamine 
by  phospholipase D

-FAAH → ethanolamine 
arachidonic acid

-COX-2 → pro-
inflammatory 
prostaglandins

MAGL- Monoacylglycerol lipase; FAAH- fatty acid amide hydrolase,
TRPV-1- transient receptor potential vanilloid 1 channels
COX-2- cyclooxygenase enzyme-2
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Phytocannabinoids

delta 9-THC and CBD are the two best known and 
characterized Phytocannabinoids

delta 9-THC is considered a “classic cannabinoid”
activation of CB1Rs, eliciting the cannabinoid-induced 
tetrad
(hypothermia, hypolocomotion, catalepsy and analgesia)

@NarouzeMD



THC

THC is most characterized psychoactive cannabinoid
Partial agonist of CB1 > CB2

Mixed agonist-antagonist profile depending on:

Ø Cell type
Ø Concentration
Ø Receptor expression 
Ø Endocannabinoid tone 
Ø Presence of other full agonists (endo- and exo-cannabinoids)

@NarouzeMD



THC

• THC can be more potent on the CB2
• Paradoxically, at higher concentrations, it may act 
as an antagonist of CB1

• THC binds to and modulates several other receptors:
GPR55, serotonin, opioid, glycine and PPAR receptors 

@NarouzeMD



Cannabis paradoxical effects
Low THC High THC 

Anxiety Anxiolytic Panic attacks, psychosis, 
paranoia

The vascular system Vasodilation and increase 
blood flow

massive vasoconstriction,
hypertension,

coronary vasospasm
cerebral vasoconstriction 

syndrome

Nausea/Vomiting Antiemetic Cannabinoid hyperemesis 
syndrome

Pain Analgesic Hyperalgesia
@NarouzeMD



CBD

• CBD is a less-psychoactive cannabinoid

• Anti-inflammatory, antioxidant, anti-epileptic, anxiolytic, 
analgesic, neuroprotective

• CBD positively modifies the negative effects of delta 9-THC by:
- reducing its psychoactive effects
- increasing its clinical efficacy and the duration of its beneficial effects

@NarouzeMD



CBD

• CBD has low affinity to CB1 and CB2
• No agonist activity or antagonist of both CB1 and CB2
• Negative allosteric modulator of CB1 
• Inhibits the cellular reuptake of AEA, increasing the eCB tone 
• Modulates: TRPV, glycine, GABA and PPAR receptors
• Agonist of GPR55 and antagonist of GPR18 

The anti-inflammatory and immunosuppressive effects of CBD are mainly due to 
activation of adenosine type 1 receptors 

@NarouzeMD



Pharmaceutical Cannabinoids

• Nabilone and dronabinol  are synthetic versions of the chemical THC. 
• They are FDA approved for chemotherapy induced nausea and vomiting in patients who 
have failed to respond to conventional antiemetic treatments. 
• Dronabinol is additionally approved for anorexia associated with weight loss in patients 
with AIDs.

• Epidiolex (cannabidiol), is a purified derivative version of CBD
FDA-approved in 2018 for the treatment of two rare types of epilepsy, Lennox-Gastaut
Syndrome and Dravet Syndrome.

• Sativex (nabiximols in USA) is a synthetic, oromucosal spray that contains THC and CBD 
extracts from the plant Cannabis sativa at a 1:1 ratio. 

It is currently investigational in USA and seeking FDA approval. It is approved in about 30 
countries for the treatment of MS muscle spasms.

@NarouzeMD



Cannabinoids Metabolism 

• Cannabinoids undergo extensive first-pass metabolism in the liver. 

• THC is metabolized via both phase I and phase II enzymes into more than 
100 metabolites with 11-OH-THC and THC-COOH being the most prevalent.

• The 11-OH-THC metabolite of THC is more potent interacts more efficiently 
at CB1 receptors than THC. Metabolites have longer half-lives of several days. 

• They are mainly excreted into the gut (65%) , where they can be reabsorbed 
further increasing their duration of actions

@NarouzeMD



Cannabinoids Metabolism 

• Metabolism of CBD also involves both phase I and phase II enzymes 
into over 30 different metabolites, with the primary metabolites being 

7-OH-CBD (active) and 7-COOH-CBD (inactive).

• Due to the unique pharmacokinetics characteristics of cannabinoids, 
the fatty tissue sequestration, and the presence of long-acting active 
metabolites, there is:

very poor correlation between urine or plasma concentration and the 
degree of intoxication.

@NarouzeMD



Pharmacology

The British Journal of Psychiatry February 2001, pp 101-106
https://www.ukcia.org/research/Pharm/index.php#TT1 @NarouzeMD



Cannabinoids Drug Interactions 

The most clinically relevant cannabinoids drug interactions are additive 
pharmacodynamics interactions when co-administered with other agents that have 
similar physiological effects. Sedation may be increased with other CNS depressants, 
alcohol and antihistamines, while tachycardia may increase with tricyclic 
antidepressants, stimulants, and sympathomimetics

Synthetic THCs (Dronabinol or Nabilone) are highly bound to plasma proteins, and 
therefore, can displace other protein bound drugs.

THC is metabolized by liver Cytochrome P450 Enzymes, CYP3A4 and CYP2C9
CBD is metabolized predominantly by CYP3A4 and CYP2C19
Drugs that inhibit or induce these CYP enzymes would increase or decrease THC and 
CBD levels. 

@NarouzeMDNarouze et al. Cannabinoids-based Medicine Pharmacology, Drug Interactions, 
and Perioperative Management of Surgical Patients. Adv Anesth. Dec 2020



CANNABINOIDS AND PAIN
Mechanisms of action

• The analgesics effects of cannabinoids are mediated through 
mechanisms distinct from those responsible for the psychoactive effects.
• Cannabinoids exert an analgesic effect, especially in hyperalgesic and 
inflammatory states
• The frontal-limbic distribution of cannabinoid receptors explains the 
central mechanism of THC analgesia as it targets preferentially the 
affective qualities of pain. 
• Functional magnetic resonance imaging revealed that amygdala activity 
contributes to the dissociative effect of THC on pain perception.

Seyrek M, et al. Eur J Pharmacol. 2010 
Lee MC, et al. Pain2013 @NarouzeMD



Amygdala activity contributes to the dissociative effect of 
THC on pain perception

Lee MC, et al. Pain. 2013
@NarouzeMD



CANNABINOIDS AND PAIN
Mechanisms of action

• THC exhibits CB1 receptor-mediated antinociception through activation of 
supraspinal sites and descending serotonergic and noradrenergic pain 
modulatory pathways to produce antinociceptive effects via spinal 5-HT7, 5-
HT2A and alpha-2 adrenoceptors activation.

• THC has additive analgesic effect with kappa opioid receptor agonists. This 
effect is blocked by kappa antagonism, but opioid receptor antagonism does 
not alter the psychoactive effects of THC.

• Cannabinoids may exert other non CB1/CB2 receptor-mediated 
antinociceptive effects by interacting with 5HT3, and N-methyl-d-aspartate 
receptors.

Narouze S. Antinociception mechanisms of action of cannabinoid-
based medicine: an overview for anesthesiologists and pain physicians. 

RAPM 2021
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CANNABINOIDS AND PAIN
Mechanisms of action

• CB2 receptors serve an important role in immune function, inflammation, and pain 
modulation specially in allodynia and hyperalgesia states.

• There is increase in peripheral CB2 receptor protein or mRNA expression in inflamed 
tissues and in the dorsal root ganglion in neuropathic states.

• The presence of CB2 receptors on microglia within the nervous system may explain 
the cannabinoids’ role in neuropathic pain modulation by reducing cytokine-mediated 
neuro-inflammation.

• CB2-selective agonists suppresses neuronal activity in the dorsal horn via reduction 
in C-fiber activity and wind-up involving wide dynamic range (WDR) neurons. 

@NarouzeMD



JAMA 2015
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CONCLUSIONS FOR: THERAPEUTIC EFFECTS

• There is conclusive or substantial evidence that cannabis or cannabinoids 
are effective:

For the treatment for chronic pain in adults (cannabis)
Antiemetics in the treatment of chemotherapy-induced nausea and vomiting (oral cannabinoids) 
For improving patient-reported multiple sclerosis spasticity symptoms (oral cannabinoids)

• There is moderate evidence that cannabis or cannabinoids are effective for:
Improving short-term sleep outcomes in individuals with sleep disturbance associated with 
obstructive sleep apnea syndrome, fibromyalgia, chronic pain, and multiple sclerosis (cannabinoids, 
primarily nabiximols)

@NarouzeMD
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Canada 2018

@NarouzeMD



2018

• Meta-analysis of 15 RCTs found more patients taking cannabinoids attained at least a 30% pain 
reduction: risk ratio (RR) of 1.37 (95% CI 1.14 to 1.64)
• Number needed to treat (NNT) of 11. 
• Sensitivity analysis à larger and longer RCTs finding no benefit. 

• Adverse effects caused more patients to stop treatment (number needed to harm [NNH] of 8 to 22)
• Dizziness (NNH = 5), sedation (NNH = 5), confusion (NNH = 15), dissociation (NNH = 20).

• The GRADE evaluation reduced evidence ratings of benefit to low or very low.

@NarouzeMD
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36 studies (7217 participants)
Cannabinoids (8 studies)
Cannabis (6 studies)
CBM (22 studies)
• Evidence of benefit was found for:
ü Cannabis <7 days (risk difference 0.33, 95% confidence interval 0.20-0.46; 2 trials, 231 patients, very 

low quality evidence) 
ü Nabiximols >7 days (risk difference 0.06, 95% confidence interval 0.01-0.12; 6 trials, 1484 patients, 

very low quality evidence). 
X No other beneficial effects were found for other types of cannabinoids, cannabis, or CBM.
• Cannabis, nabiximols, and delta-9-tetrahydrocannabinol had more AEs than control.
• Unclear or High risk of bias, and outcomes had GRADE rating of low- or very low-quality 

The evidence neither supports nor refutes claims of efficacy and safety for cannabinoids,
cannabis, or CBM in the management of pain

2021IASP 2021



Primary Outcomes
30% Pain Reduction 50% Pain Reduction



BMJ 2021 

Moderate to high certainty evidence shows that non-
inhaled medical cannabis or cannabinoids results in a 
small to very small improvement in: 

Pain relief, physical functioning, sleep quality





Why 2 conflicting metanalyses?

The IASP MA differs  from the BMJ MA in the GRADE-ing of evidence (low or 
very low certainty vs moderate or high certainty
There is little confidence in the estimates of any effect.
Uncertain and high risk of bias.

Primary outcome:
The proportion of people with at least 30% or 50% pain intensity reduction
VS

The proportion of patients experiencing at least the minimally important 
difference (MID) of 1 cm (on a 10 cm visual analogue scale)



MacCallum CA, Russo EB. Practical considerations in medical 
cannabis administration and dosing. Eur J Intern Med. 
2018;49:12-19. @NarouzeMD



MacCallum CA, Russo EB. Practical considerations in medical 
cannabis administration and dosing. Eur J Intern Med. 
2018;49:12-19. @NarouzeMD



The Challenges with Medical Cannabis

• I. The Colorado Experience
• II. THC paradoxical effects
• III. Cannabis Concentrations
• IV. Cannabis labeling
• V. Cannabis in special populations
• VI.     Cannabis use disorder

@NarouzeMD



Colorado Experience

There are >2,500 marijuana business licenses in Colorado 
>900 of them are for dispensaries 

That means that there are more dispensaries in Colorado than Starbucks, 
McDonald’s and 7-Elevens combined -- and the numbers keep growing. 

https://www.coloradopotguide.com/colorado-marijuana-blog/2015/december/26/more-
dispensaries-in-colorado-than-mcdonalds-starbucks-combined/

www.coloradopotguide.com @NarouzeMD

https://www.coloradopotguide.com/colorado-marijuana-blog/2015/december/26/more-dispensaries-in-colorado-than-mcdonalds-starbucks-combined/


Colorado Experience

www.coloradopotguide.com

=

+ +
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MJ in CO vs OK and NY

@NarouzeMD



Cannabis in special populations

• Cannabis and brain development 
• Cannabis and mental health risks
• Cannabis and child development during and after pregnancy

@NarouzeMD



Acute Effects of Cannabis on Cognition
• Impaired verbal learning and memory
• Impaired working memory and other memory functions
• Impaired attention, task and dose dependent
• Impaired psychomotor function

Chronic Effects of Cannabis on Cognition
• Impaired verbal learning and memory
• Impaired attention and attentional bias
• Possible impaired psychomotor function
• Mixed evidence for executive function and decision making

Recovery of Function With Abstinence
• Likely persistent effects on attention and psychomotor function
• Possible persistent effects on verbal learning and memory   
• Evidence insufficient and mixed     

Biological Psychiatry 2016 @NarouzeMD



Persistent Marijuana Users Show A Significant IQ
Drop between Childhood and Midlife

1,037 individuals from birth - age 38. 
Tested marijuana use at 18, 21, 26, 32 and 38. 
Tested for IQ at ages 13 and 38

Meier MH et al., PNAS 2012 @NarouzeMD



Cannabinoid CB1 Receptors in Human
Brain are Lower in Chronic Marijuana Users

Van Loere et al., 2007.
Hirvonen et al., Mol Psychiatry 2013 @NarouzeMD
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Increasing Marijuana Use During Pregnancy 

@NarouzeMD
Brown et al. 2017



Pregnant Teens Report High Rates of Marijuana Use
Highest Rates of Use is in First Trimester

@NarouzeMD



Adolescent Brain and Cognitive Development (ABCD) Study

NIDA, NIAAA, NCI, NICHD, NIMH, NIMHD, OBSSR, NINDS



• Marijuana can slow the reaction time and ability
to make decisions.

• Marijuana can impair coordination, distort
perception, and lead to memory loss and difficulty
in problem-solving

• The risk of impaired driving associated with 
marijuana in combination with alcohol appears to 
be greater than that for either by itself.

@NarouzeMD



Cannabis & Driving
Although marijuana negatively affects a number of skills needed for safe driving
Studies have shown an association between marijuana use and car crashes,
it is unclear whether marijuana use actually increases the risk of car crashes. 

This is because:
• No accurate roadside test for drug levels in the body
• Marijuana can remain in a user’s system for days or weeks after last use (depending on 
the use).
• Drivers are not always tested for drug use, especially if they have an illegal blood 
alcohol concentration level because that is enough evidence for a driving-while impaired 
charge.

@NarouzeMD



Cannabis Use Disorder

9% of users may become dependent

1 in 6 who start use in adolescence

25-50% of daily users

Anthony JC et al. 1994
@NarouzeMD



CANNABINOIDS AS A SUBSTITUTE FOR OPIOIDS

• The major distinct differences that might give cannabinoids an edge over opioids 
are:

• 1-Cannabis has a superior safety profile in comparison to opioids, with no reported 
deaths directly due to overdose.
• 2-Patients develop selective tolerance to psychoactive effects of cannabis quickly 
over period of days, without concomitant tolerance to the benefits, and therefore may 
maintain the same daily dose for many years. 

@NarouzeMD



I. Basic science evidence

• The antinociceptive effects of cannabinoids are mediated through mechanisms 
distinct from those responsible for the psychoactive effects. 

• Anatomical, biochemical and molecular studies support the existence of 
reciprocal synergistic interactions between the endocannabinoid and opioid 
systems. 
• The mesolimbic DA pathway represents the main common link allowing for 
cross-talk between these two systems. Although the glutamatergic and 
GABAergic systems are also important targets for this interaction.

• Cannabinoids and opioids effects share receptor interactivity as well as 
downstream second messenger effects. 

@NarouzeMD



I. Basic science evidence
reciprocal synergistic interactions 

• CB1 and mu receptors mRNA have overlapping distribution in limbic , mesencephalon, 
brain stem and spinal cord.

• Both couple to similar second messenger

• Heterodimers between both receptors.

• Bidirectional tolerance between cannabinoids and opioids

Chronic exposure to opioids —> down-regulation of kappa receptors —> tolerance to 
THC analgesic effects

Chronic exposure to THC —> cross tolerance to the acute analgesic effects of morphine

Robledo P, et al. Addiction Biology 2008 @NarouzeMD



I. Basic science evidence

• THC has additive analgesic efficacy with kappa opioid receptor agonists. This effect is blocked by kappa 
antagonism, but opioid receptor antagonism does not alter the psychoactive effects of THC. (Welch SP, et al. J 
Pharmacol Exp Ther 1993).

• THC (1-10 μM) may displace opiates from the μ-opioid receptor, as well as allosterically modulate 
the μ- and δ-opioid receptor to inhibit their activity. (Lichtman, Sheikh, Loh, Martin, 2001; Pertwee et al., 2010).

• When THC and morphine are co-administered, 25% of morphine dose is required to reach significant pain 
reductions. (Naef et al., 2003)

• CB2 receptor agonists can evoke peripheral analgesia by triggering the release of beta-endorphin. (Ibrahim MM, et 
al. Proc Natl Acad Sci U S A 2005)

• There is significant risk of sleep-disordered breathing associated with opioids especially if combined with other  
CNS depressants such as benzodiazepines. It has been reported that cannabinoids suppress sleep-related apnea. 

(Carley DW, et al. Sleep 2002)

@NarouzeMD



Biochemical studies are mixed 

• Chronic morphine exposure —> decrease, increase or no change in CB1 
density. 

• At the spinal level (IT morphine)—> increased CB1 and CB2 receptors 
expression —> sensitization to the acute analgesic affects of cannabinoids

• Cannabinoids tolerance associated —> slight increase in mu opioid receptor 
density in the limbic system, PAG and thalamus. 

• Chronic morphine exposure —> increase CGRP expression dorsal horn —> 
antinociception tolerance. 

Robledo P, et al. Addiction Biology 2008 @NarouzeMD



Reiman A, Welty M, Solomon P. Cannabis as a Substitute for Opioid-Based Pain 
Medication: Patient Self-Report. Cannabis and Cannabinoid Research. 2017 @NarouzeMD



II. Observational and epidemiological evidence

• Medical marijuana laws —> decreased hospitalization for OUD 
(Powell et al 2015, Shi 2017)

• Medical marijuana laws —> decreased opioids detected in fatally injured 
drivers (Kim et al 2016)

• Medical marijuana laws —> unrelated to illicit opioid use or heroin use 
(NSDUH 2004-2012, Wen et al 2015)

@NarouzeMD



Conflicting reports 
• Cannabis use may increase risk for opioid abuse. The investigators analyzed data from wave 1 
(2001-2002) and wave 2 (2004-2005) of the National Epidemiologic Survey on Alcohol and 
Related Condition

Cannabis use at wave 1 was associated with increased incident nonmedical prescription opioid use 
(OR = 5.78; 95% CI, 4.23-7.9) and opioid use disorder (OR = 7.76; 95% CI, 4.95-12.16) at wave 
2. Adjustment for background characteristics did not impact the statistical significance of these 
associations. “cannabis use, even among adults with moderate to severe pain, was associated with 
a substantially increased risk of nonmedical prescription opioid use at 3-year follow-up. 
Olfson, M, et al. Am J Psychiatry 2018

• The effect of cannabis use in people with chronic non-cancer pain prescribed opioids. At 4-
year follow-up, cannabis users had a greater pain severity score and greater generalized anxiety 
disorder severity scores . The authors concluded “we found no evidence that cannabis use reduced 
pain severity or exerted an opioid-sparing effect. 

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



More…Conflicting reports 

• Medical Marijuana Laws reduce prescription medication use in Medicare part D 
and Medicaid populations 

• States with medical cannabis laws between 1999 -2010 had a 24.8% lower mean 
annual opioid overdose mortality rate (95% CI, -37.5% to -9.5%; P = .003)

• However; extending the analysis through 2017, the association between state 
medical cannabis laws and opioid overdose mortality reversed direction from negative 
21% to positive 23% and remained positive after accounting for recreational cannabis 
laws.

Shover CL, Davis CS, Gordon SC, Humphreys K. Association between medical 
cannabis laws and opioid overdose mortality has reversed over time. 
Proceedings of the National Academy of Sciences 2019

@NarouzeMD



Medical cannabis laws and opioid analgesic 
overdose mortality

Mean Age-Adjusted Opioid Analgesic Overdose Death Rate
States with medical cannabis laws compared with states without such laws in the United States, 1999–2010.

TOO EARLY TO CELEBRATE

@NarouzeMD



Changes in point estimate and 95% CI of association between medical cannabis law and age-
adjusted opioid overdose death rate by the last year included in the analysis since 1999. 

Chelsea L. Shover et al. PNAS doi:10.1073/pnas.1903434116

©2019 by National Academy of Sciences

The association reversed between 2012- 2017 

@NarouzeMD



III. Clinical evidence

• Long-term administration of opioids can lead to tolerance and opioid induced hyperalgesia, so 
co-administration of low doses of THC in conjunction with low doses of opioids seems to be an 
attractive regimen reducing the need to escalate opioid dose while increasing opioid potency and 
reducing side effects. 

• The long-term safety study of nabiximols (THC/CBD in 1:1 ratio) in survivors of a Phase IIA 
trial of cancer pain non-responsive to optimized opioids showed no increase in cannabis dosing 
requirements over ensuing months, without the expected escalation of opioid requirements with 
continued disease progression and eventual demise. 

• It was shown that vaporized cannabis augments the analgesic effects of opioids without 
significantly altering plasma opioid levels.

• A randomized, double-blind, placebo-controlled, graded-dose study demonstrated the efficacy 
and safety of Nabiximols at low and medium doses as an add-on analgesic for patients with 
opioid-refractory cancer pain.

Johnson JR, et al. J Pain Symptom Manage 2013
Abrams DI, et al. Clin Pharmacol Ther 2011
Portenoy RK, et al. J Pain. 2012. @NarouzeMD



III. Clinical evidence

• Impact of co-administration of oxycodone and smoked cannabis on 
analgesia and abuse liability.
• Randomized controlled trial 
• Healthy cannabis smokers (N = 18) were administered oxycodone (0, 2.5, 
and 5.0 mg, PO) with smoked cannabis (0.0, 5.6%THC)
• Although active cannabis and 2.5 mg oxycodone alone failed to elicit 
analgesia, combined they increased pain threshold and tolerance (p ≤ 0.05). 
• Cannabis enhances the analgesic effects of sub-threshold oxycodone, 
suggesting synergy, without increases in cannabis's abuse liability. 
• However, increases in oxycodone abuse liability (p ≤ 0.05). 

Cooper ZD, et al. Neuropsychopharmacology. 2018. @NarouzeMD



Perioperative 
Cannabinoids Use



The Impact of Preoperative Cannabinoid Use 
on Pain in the Perioperative Period

• Retrospective study with propensity-matched cohorts 
• Outcomes of patients who had major orthopedic surgery between April 1, 
2015 and June 30, 2017 
• A total of 3793 patients were included in the study
• 155 patients were identified as being on cannabinoids for recreational or 
medical indications in the preoperative period

• Cannabinoid use was associated with:
Higher pain scores 
Poorer quality of sleep 

Anesth Analg. 2019 Sep;129(3):874-881 @NarouzeMD



Cannabis & Sedation

@NarouzeMD



EFFECTS OF CANNABIS EXTRACT PREMEDICATION ON 
ANESTHETIC DEPTH

• Double-blind randomized controlled trial. 
• 27 patients undergoing elective orthopedic surgery under general anesthesia were 
randomly allocated to: high dose cannabis (6), low dose cannabis (8), active placebo (6) 
and placebo (7)

• The average BIS values were significantly higher in the high dose cannabis 
treatment group.

• This study provides the first evidence that cannabinoids may affect the BIS.
• Cannabinoid-induced increase in BIS may be the result of changes in EEG activity 
rather than an indication of a shallower anesthetic state?

Harefuah. 2018 Mar;157(3):162-166. @NarouzeMD



Young patients with recent use. 
The pathogenesis is multifactorial:
ü increased autonomic stimulation
ü altered platelet function
ü vasospasm
ü direct toxic effects of smoke constituents.
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Perioperative Implications- Here’s what we know

• Large (n =4.1M) retrospective perioperative analysis: odds ratio of postop MI 1.88x higher for 
patients with reported active CUD

• Higher adjusted odds of post op acute stroke
• Goel and Ladha, Anesthesiology, 2020

• Risk 4.8x if use within 1hr of surgery
• Mittleman and Muller, Circulation 2001

• 3.24x odds postop hypotension 
• Abdullah and Brull Reg Anes and Pain Medicine 2020

• 3.3x odds of stroke/TIA in weekly users
• Hemanchandra and Anstey Aust J Pub Health 2016

• 2.2x odds periop DVT, CVA and anoxic brain injury in spine surgery
• Chiu and Mehta. Spine. 2021



Perioperative Cannabis

• 1.88X postop MI in patients with active CUD 
4.8X if use within 1hr of surgery  (Mittleman and Muller, Circulation 2001)

• 3.24X postop hypotension   (Abdullah and Brull Reg Anes and Pain Medicine 2020)

• 3.3X Stroke/TIA in weekly users. (Hemanchandra and Anstey Aust J Pub Health 2016)

• 2.2X   DVT, CVA and anoxic brain injury (Chiu and Mehta. Spine. 2021)

• Preoperative cannabis smoking is associated with postoperative airway obstruction. 

@NarouzeMD



Conclusion

• There is a fast-growing interest among the public and healthcare 
professionals in using medical cannabis in treating chronic pain to help curbing 
the opioid epidemic. 

• As with anything cannabis-related, the issue is highly politicized and 
commercialized and policy makers outpaced scientist and clinical researchers.

• There is a good basic science literature about the analgesic effects of 
cannabinoids and opioids-cannabinoids reciprocal interactions and cross-talk.

• There is a paucity of translational research. The lack of consistency in the 
clinical research outcomes is due to the high risk of bias, small size, recruiting 
previous cannabis users, difficulties with blinding (smoking)

@NarouzeMD



Conclusion

• Further clinical research is much needed. 
Specific CB2 agonists
Modulating and augmenting the endocannabinoids

• Until then-at least- we should all agree on:
discouraging smoking/vaping 
not recommending medical cannabis for teens and young adults   
not during pregnancy and lactation.

@NarouzeMD



Thank YOU
@NarouzeMD


