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Supplementary Material

Table A. Cannabinoids for the Treatment of Chronic Neuropathic Pain

	First Author, Year
	Design and Setting
	Patient Population
	Type of Cannabinoid
	Control Group
	Pain Outcomes Assessed
	Pain Assessment Time-Points
	Pain Outcomes
	Change in Opioid Consumption
	Adverse Effects

	Andreae (2015)
	Individual patient data meta-analysis
	5 RCTs with 178 “middle-aged” participants in North America who had painful neuropathy for at least 3 months
	Inhaled Cannabis (including pre-rolled cigarettes, vaporizers, and smoked gelatin capsules)
	Placebo
	Continuous patient-reported spontaneous pain intensity scales
	Varied from hours to days or weeks
	Odds ratio for 30% reduction in pain scores for inhaled cannabis versus placebo was 3.2, 95% CI [1.59 to 7.24]
	N/A
	Withdrawal, psychosis, anxiety, disorientation, difficulty concentrating, headache, dry eyes, burning sensation, dizziness, numbness

	Boychuk (2015)
	Systematic review of randomized placebo-controlled trials
	13 RCTs with a total of 771 subjects
	Phytocannabinoids (natural cannabinoids), synthetic cannabinoids, dronabinol, nabilone, CT-3 (ajulemic acid)
	Placebo
	Pain intensity scores
	Varied significantly across RCTs
	Results varied across RCTs, but large majority of studies found a decrease in chronic neuropathic pain with use of cannabinoids
	N/A
	Mostly mild adverse effects including sedation, anxiety, confusion, disorientation, dizziness, hunger, impaired cognition, fatigue, changes in sleep, decreased salivation, increased thirst, headache, myalgias

	Finnerup (2015)
	Systematic review and meta-analysis of randomized, double-blind studies 
	229 RCTs with patients of any age; 9 of these trials were with nabiximols for neuropathic pain
	Nabiximols (an oromucosal spray from extracts of plant
	**Not specified
	Number needed to treat for 50% relief
	Varied across RCTs
	2 out of the 9 trials with nabiximols were positive for number needed to treat, indicating a benefit of the nabiximol over placebo
	N/A
	No clear adverse effects from studies, though authors note “potential misuse, diversion, and long-term mental health risks”

	Lynch (2011)
	Systematic review of RCTs comparing cannabinoid with either a placebo or active control group (with 10 or more patients)
	18 RCTs with a total of 766 participants
	4 trials with smoked cannabis, 7 trials with oromucosal extracts of cannabis-based medicine, 4 trials of nabilone, 2 trials of dronabinol, 2 trials with THC-11-oic acid analogue
	Placebo or active control group
	Several scales measuring pain scores including numeric rating scale, visual analog scale, Neuropathy Pain Scale, or McGill Pain Scale
	Varied across RCTs, mean duration of treatment was 2.8 weeks (range 6 hours to 6 weeks for duration)
	15 out of 18 trials demonstrated statistically significant analgesic effects for the cannabinoid agent, treatment effects were generally modest
	N/A
	Adverse effects were mild and included sedation, dizziness, dry mouth, ataxia, headache, paranoid thinking, agitation, dissociation, euphoria, and dysphoria

	Petzke (2016)
	Systematic review including double-blind randomized placebo-controlled studies with at least 9 patients per treatment arm
	15 RCTs with 1619 total participants
	10 studies used plant-based spray with THC/CBD, 3 studies used a synthetic cannabinoid (2 with nabilone, 1 with dronabinol) and 2 studies used medicinal hemp
	Placebo
	Frequency of 30% reduction in pain, 50% reduction in pain, and number needed to treat for additional benefit
	Varied across RCTs; RCTs were at least 2 weeks in duration (ranged from 2 to 15 weeks for duration)
	Cannabinoids were superior to placebo in reduction of mean pain intensity with SMD - 0.10, in frequency of at least a 30 % reduction in pain; no statistically significant differences in frequency of at least a 50 % reduction in pain
	N/A
	Patients treated with cannabinoids dropped out more frequently due to adverse effects, number needed to treat for additional harm was 19; tended to report central nervous system and psychiatric side effects more frequently 

	Whiting (2015)
	Systematic review and meta-analysis including RCTs and nonrandomized studies with at least 25 patients
	79 trials including 6264 participants. 12 studies specifically looked at cannabis efficacy in neuropathic pain
	THC and nabiximols
	Placebo, usual care, or no treatment
	Reduction in pain of at least 30%, reduction in numerical rating score, brief pain inventory-short form, severity composite index, neuropathic pain scale, global impression of change score
	Varied across RCTs
	Average number of patients who reported a reduction in pain of at least 30% was greater with cannabinoids than with placebo (OR, 1.41 [95% CI, 0.99-2.00]; 8 trials


	N/A
	Primarily nausea and vomiting





























Table B. Cannabinoids for the Treatment of Musculoskeletal Pain

	First Author, Year
	Design and Setting
	Patient Population
	Type of Cannabinoid
	Control Group
	Pain Outcomes Assessed
	Pain Assessment Time-Points
	Pain Outcomes
	Change in Opioid Consumption
	Adverse Effects

	Sagy (2019)
	Prospective observational study throughout Israel (data from Israel Medical Cannabis Agency) from January 2015 to December 2017
	367 fibromyalgia patients, mean age 52.9 ± 15.1, 301 were women. 298 patients completed treatment for six months

	Strain and route of administration chosen by patient with guidance by a certified nurse in the cannabis field. Doses titrated to highest tolerable dose without adverse effect. Median cannabis approved dosage was 670 mg/day at initiation and 1000 mg/day at six months
	None
	Pain intensity (scale from 1-10), quality of life (using Likert scale
	At 6 months
	Pain intensity decreased from median of 9.0 to 5.0 at 6 months. At initiation, only 2.7% of patient reported good or very good quality of life, increased to 61.9% of patients at six months
	N/A
	Most common were dizziness (7.9%), dry mouth (6.7%), gastrointestinal symptoms (5.4%)

	Madden (2019)
	Systematic review of 33 orthopedic studies including 21 primary studies and 12 reviews. The included studies: 5 RCTs, 1 nonrandomized intervention, 8 case reports/series, 6 surveys, 1 qualitative study, 12 systematic reviews
	From the 6 controlled intervention studies, there were a total of 681 patients. From the 15 noncontrolled studies, there were 4629 patients
	A variety of types of cannabinoids were studied including nabilone, nabiximols, levonantradol, and extracts. Routes of administration included oral spray, smoked, sublingual, tinctures, topical, and intramuscular
	Placebo, no comparator, or active comparator 
	Included numeric rating scale, verbal rating scale, visual analogue scale, sum of pain intensity differences, McGill pain questionnaire, and amount of rescue analgesia required
	Assessment time-points varied significantly by study
	Cannabis tended to be effective as a pain treatment when compared to placebo or no comparator. Studies with active comparators did not demonstrate significant efficacy
	N/A
	Mild adverse effects on central nervous system, no conclusive evidence that serious adverse effects are more common among patients given cannabis as compared to control groups 

	First (2020)
	Systematic review of 6 studies analyzing low back pain and cannabinoid exposure. Among these studies included were 3 prospective studies and 3 retrospective and review studies
	5 of the included studies had a total of 833 patients with one review study not providing a sample size. Patients were 18 and older
	Included a variety of types of cannabinoids and administration methods depending on individual study
	Placebo or no comparator
	A variety of pain scales including the Brief Pain Inventory, McGill Pain Questionnaire, numerical rating scale, quantitative sensory testing, visual analogue scale, and the National Health and Nutrition Examination Survey
	Assessment time-points varied significantly by study ranging from minutes to months from study drug administration
	One included study demonstrated a decrease in numerical rating scale of pain weekly and allowed weaning from oral analgesics, but overall, results were inconclusive from other included studies
	N/A
	Primary adverse effect was lightheadedness






























Table C. Cannabinoids for the Treatment of Acute Postoperative Pain

	First Author, Year
	Design and Setting
	Patient Population
	Type of Cannabinoid
	Control Group
	Pain Outcomes Assessed
	Pain Assessment Time-Points
	Pain Outcomes
	Change in Opioid Consumption
	Adverse Effects

	Jain (1981)
	Double-blind RCT in hospitalized patients (no location specified)
	56 patients with moderate to severe acute postoperative, fracture, or trauma pain requiring parenteral analgesic
	Levonantradol 1.5 mg, 2.0 mg, 2.5 mg, or 3 mg (administered as single intramuscular dose)
	Placebo
	Pain intensity on a four-point scale, pain analog on a scale from 0 to 25, and side effects from levonantradol
	At 15 minutes, 30 minutes, 60 minutes, and hourly until 6 hours had elapsed from time of levonantradol administration
	Levonantradol provided greater analgesia when compared to placebo (p < 0.05) with 2.5 mg providing the best analgesia
	N/A
	Drowsiness was the most common side effect. Other side effects included dry mouth, dizziness, abnormal dreams, mild hallucinations, nervousness, apprehension, and confusion, as well as minor changes in resting heart rate and blood pressure

	Buggy (2003)
	Double-blind, placebo-controlled, single-dose trial at the Leicester Royal Infirmary and Leicester General Hospital, UK
	40 women undergoing elective abdominal hysterectomy
	δ-9-THC 5 mg administered orally on postoperative day 2 after the discontinuation of patient-controlled analgesia
	Placebo
	Summed pain intensity difference (SPID) and time to rescue medication
	6 hours after administration of study medication
	No significant differences in mean SPID at 6 hours between groups on movement [placebo 7.9, δ-9-THC 4.3]; SPID at rest [placebo 8.8, δ-9-THC 4.9]; and no significant difference in time to rescue analgesia [placebo 217 minutes, δ-9-THC 163 minutes]
	N/A
	Increased awareness was reported more frequently in patients receiving δ-9-THC (40% versus 5%, p = 0.04). Other adverse effects included drowsiness, dry mouth, palpitations, mood changes, difficulty with memory, slurring of speech, blurred vision, dizziness, hallucinations, headache, involuntary muscle twitching, and tremors

	Beaulieu (2006)
	Double-blind, randomized, placebo-controlled, parallel-group pilot trial at a hospital in Canada
	41 patients aged 18 to 75 scheduled for major surgery using a PCA (patient-controlled analgesia) device in the postoperative period (46% gynecologic surgery, 44% orthopedic surgery, 10% other surgery)
	Nabilone 1 mg, Nabilone 2 mg (given at 8-hour intervals for 24 hours) administered orally
	Placebo group, Ketoprofen 50 mg group
	Numerical verbal scale from 0 to 10 for pain, total morphine consumption at the 24-hour timepoint
	Regular interval assessments with 18 evaluations in 24 hours
	Pain scores in the nabilone 2 mg group were significantly higher than other groups both at rest and with movement 
	Total morphine consumption at the 24-hour timepoint did not differ significantly between groups [placebo 43.3 ± 8.2 mg, ketoprofen 36.9 ± 5.9 mg, nabilone 1 mg 39.0 ± 6.8 mg, nabilone 2 mg 45.4 ± 8.1mg (p = 0.84)]
	No significant differences between groups in regards to nausea and vomiting, quality of sleep, sedation, euphoria, or pruritus. No serious adverse events were noted





















Table D: Cannabinoids for the Treatment of Cancer Pain

	First Author, Year
	Design and Setting
	Patient Population
	Type of Cannabinoid
	Control Group
	Pain Outcomes Accessed
	Pain Assessment Time-Points
	Pain Outcomes
	Change in Opioid Consumption
	Adverse Events

	Jochimesen (1978)
	Double-blind, Crossover Study
	35 patients with pain related to malignancy
	Benzopyranopyr-idine, an analogue of THC
	Placebo
	Pain Relief Scores from 0 (none) to 4 (complete)
	6 intervals, 1 hour apart
	No difference in pain relief; Benzopyranopyr-idine may augment pain compared to placebo
	N/A
	"Lack of subjective or adverse effects noted by the observer"

	Johnson (2010)
	Multi-center, double-blind, randomized, parallel group trial
	177 patients with advanced cancer pain on chronic opioid with inadequate analgesia
	Nabiximols (THC:CBD oral mucosal spray), THC oral mucosal extract
	Placebo
	Change from baseline of Numerical Rating Scale (NRS)
	At 7-10 days and 14-20 days
	Change from baseline NRS statistically significant in Nabiximols group (-1.37, p = 0.014), twice as many showed NRS reduction of 30% vs. placebo (23 vs 12)
	No change in median dose or number of breakthrough doses
	Mild-moderate levels of somnolence, dizziness, and nausea

	Noyes (1975)
	Double-blind, Crossover Study
	10 advanced cancer patients at the University of Iowa Hospital
	Graded doses of oral THC from 5 to 20 mg
	Placebo
	Pain reduction scores extrapolated from pain severity scores of 0 (absent) to 3 (severe); and pain relief scores from 0 (none) to 4 (complete)
	6 intervals, 1 hour apart
	Pain relief significantly superior to placebo demonstrated at high doses (15 mg and 20 mg)
	N/A
	Drowsiness, Dizziness, Blurred Vision were most common, especially at higher THC doses

	Noyes (1975)
	Double-blind, Crossover Study
	36 advanced cancer patients at the University of Iowa Hospital
	10 mg and 20 mg of oral THC
	Placebo
	Pain reduction scores extrapolated from pain severity scores of 0 (absent) to 3 (severe); and pain relief scores from 0 (none) to 4 (complete)
	6 intervals, 1 hour apart
	Significant difference in pain reduction between 20mg THC and placebo (p < 0.05)
	N/A
	Dose related drowsiness, dizziness, ataxia, and blurred vision

	Portenoy (2012)
	Randomized, double-blind, graded-dose study
	263 adult patients with active cancer and moderate or severe chronic pain on a stable opioid regiment
	Nabiximol (THC:CBD oral mucosal spray) at low (1-4), medium (6-10), and high doses (11-16 sprays/day)
	Placebo
	Difference in 11-point NRS pain score between placebo and different doses
	Daily for 5 weeks
	Low-dose group with adjusted mean change of  -1.5 points (p = 0.006) compared to placebo, no statistically significant change in medium dose, and no difference in high-dose group
	No change in regularly scheduled or as-needed opioid consumption
	84.7% with adverse events in the treatment groups, most common were nausea, vomiting and dizziness

	Staquet (1977)
	Randomized, double-blind trial
	45 hospitalized cancer patients with continuous moderate to severe pain for at least 3 days
	4mg of nitrogen analog of tetrahydrocanna-binol (NIB)
	Placebo
	Total pain intensity difference (SPID, Max = 18), calculated from sum of 6-hr pain relief scores
	6 hours
	Statistically significant reduction in SPID of 3.38 compared to placebo (p < 0.05)
	N/A
	Drowsiness (40%), other side effects reportedly minimal












Table E: Cannabinoids for the Treatment of Geriatric Pain 

	First Author, Year
	Design and Setting
	Patient Population
	Type of Cannabinoid
	Control Group
	Pain Outcomes Accessed
	Pain Assessment Time-Points
	Pain Outcomes
	Change in Opioid Consumption
	Adverse Events

	Abuhasira (2018)
	Prospective Observational Study
	901 patients over the age of 65 who received medical cannabis from a selected clinic
	Various strains of mostly THC rich cannabis; CBD rich strains in minority. No dosage reported.
	N/A
	Pain intensity on an 11-point scale of 0-10
	6 months
	Pain intensity on an 11-point scale decreased from 8 to 4 after 6 months. Percentage of patients reporting high pain intensity (8-10) decreased from 66.8% to 7.6% (p<.001)
	18.1% of patients stopped using opioid analgesics or reduced their dose
	Dizziness (9.7%), dry mouth (7.1%)



























Table F: Risks and Adverse Events Associated with Cannabis Use

	Risks and Adverse Events Associated with Cannabis Use

	Acute

	Impaired attention and memory

	Impaired coordination - interferes with ability to operate a motor vehicle and increases injury risk

	Paranoia and psychosis in those susceptible

	Drug-drug Interactions

	Chronic

	Addiction

	Altered Brain Development and Cognitive Impairment (associated with cannabis use in adolescence)

	Chronic Bronchitis

	Cannabis Use Disorder

	Cannabis Dependence 




